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282 Plnball Construction Set by Elaine Holden I Tired of the same old pinball games? 
Tiy creating your own with this software-design package. 

288 The TRS-80 Model 168 with Xenix by Steve Barry and Randy Jacobson I One 
of the most significant features of Radio Shack’s new computer is its Unix-derived operating 
system. 

324 Naturalllnk to Dow Jones News/Retrleval by Mark Haas/ A new software 
package from Texas Instruments simplifies access to a financial database. 

339 The Vamp DVM-1 Computer/TV Interface Kit by Richard F. Gillette I The pic›
ture quality of your display can suffer when you use a radio-frequency modulator to in›
terface your computer’s video output to a standard color television. but a kit from Vamp 
offers an alternative. 

349 The Einstein Compller by Peter Callamaras /In addition to speeding up Apple›
soft BASIC programs. the Einstein compiler provides statistical information on the programs 
compiled and can function as a debugging tool. 

354 The Basis 108 by Seth P. Bates I Apple compatibility is just one of this German 
import’s interesting features. 

Features 
362 Bubbles on the S-100 Bus, Part 1: The Hardware by Louis Wheeler I Using 
Intel ’s BPK 72 Bubble-Memory Prototype Kit you can put together a 128K-byte bubble›
memory board for an S-100 bus system. 

384 Mockingbird: A Composer’s Amanuensis by John Turner Maxwell Ill and 
Severo M. Ornstein I The chief purpose of this music notation editor from Xerox is to 
help composers capture their ideas by speeding up the notation process. 

403 The VU68K Slngle-Board Computer by Edward M. Carter and A. B. 
Bonds I You can construct a 68000-based system for under S 200. 

417 Translatlng the SAS Language Into BASIC by Jeff Bass I A preprocessor pro›
gram that translates SAS-like statements into equivalent BASIC statements permits SAS›
like programs to run on a microcomputer. 

437 A Software Revlevv Method That Really Works by Andrew Citron I The group 
walk-through. a process of "playing computer." provides a workable means of correcting 
programming problems. 

442 Real-Time Clocks and PC-OOS 2.0 by David Broadwell I A device-driver pro›
gram for the clock chip on a typical multifunction board takes advantage of special provi›
sions in the IBM PC operating system. 
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Editorial �

Revisiting the �
Luddites �

As 1984 dawns, only a small fraction of the general population of this nation owns 
or regularly operates a computer. Indeed, there is still widespread concern that the 
increasing encroachment of computers into daily life carries with it the threat of sub­
stantial unemployment as computers displace people on the job. We think an article 
that appeared last summer in the Wall Street Journal ("The Luddite Answer to 
Unemployment") addresses the fears of those who remain unconvinced that com­
puters aren't threatening. The article was written by Bruce Bartlett, v;ecutive direc­
tor of the Joint Economic Committee of Congress. We've reprinted it here because 
we think Mr. Bartlett's views deserve an even broader audience. ... Lawrence J. 
Curran, Editor in Chief 

I n the early 1800s a group of British 
workers, concerned, that the intro­

duction of machinery was destroying 
jobs in the textile industry, went 
about destroying such machines in 
the hope of saving jobs. They issued 
proclamations in the name of the 
mythical King Ludd of Sherwood 
Forest and became known as Lud­
dites_ They still exist, although they 
no longer smash textile equipment. 
Instead, they issue dire warnings 
about how computers and robots are 
destroying jobs and will create an 
economic crisis unless the federal 
government adopts massive new pro­
grams to absorb the new unem­
ployed. 

Wassily Leontief, a Nobel laureate 
in economics, argues that increasing 
technology and automation will 
lower real incomes, as workers at­
tempt to forestall technological in­
novation by reducing their wages. 
Nevertheless, he sees the tide of tech­
nology moving relentlessly onward, 
leaving in its wake a vast army of 
unemployed. Assemblyman Tom 
Hayden in California put the issue 
even more starkly: 

"The economy is moving toward 
dependence on machines instead of 
human labor as a means of produc­
ing goods in each plant, and toward 
high-technology, capital-intensive in­

dustries in place of older, established 
craft or labor-intensive processes. As 
this 'progress' rolls on, fewer and 
fewer jobs are created per dollar in­
vested. Each recovery from recession 
involves a greater investment of 
capital in expensive, high-tech in­
dustry, and this in tum makes greater 
unemployment a growing likeli­
hood:' 

Echoing the Line 
There is, of course, not a scrap of 

evidence in either theory or history 
to suggest that technological develop­
ment won't increase employment 
and real incomes today just as it 
always has. Those who suggest 
otherwise are just echoing the Lud­
dite line. 

One can go back as far as Adam 
Smith for evidence. In the first chap­
ter of "The Wealth of Nations" Smith 
tells his famous story about the pin 
factory where a single worker with­
out machinery "could scarce, per­
haps, with his utmost industry, make 
one pin in a day, and certainly could 
not make twenty." But with the intrO'­
duction of machinery a single worker 
could make as many as 4,800 pins a 
day. Given the number of pinmakers 
in England at that time and the de­
mand for pins, such machinery 
should have created about 99% un­
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RowCromemco plugs 
.· you into the 

state of the art. 
Cromemco offers you the most 
complete line of S-100 boards and 
peripherals in the business. These 
boards use the new IEEE-696 state-of­
the-art standard. One-stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 
hundred, exactly the way you want, 
and upgrade existing systems with a 
simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 

68000 and the Z-80A microproc­
essors on the same board. It's the 
easiest way to move into 68000 per­
formance and still use your existing 
8-bit software. Or use Cromemco's 
Z-80A CPU board or our Z-80A-based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well-known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C-NET) to our 
wide variety of general purpose inter­
face boards. And you can put them if'l 
one of our 8-, 12-, or 21-slot card 
cages with our 12 amp PS-8 power 
supply to get your system into opera­
tion fast. 

We have over 30 S-100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in­
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 
Tel: (415) 964-7400. In Europe: 
Cromemco A/S, Vesterbrogade lC, 
1620 Copenhagen, Denmark. 

In the U.S., contact your local 
Hall -Mark or Kierulff distributor. 

Cromemco �
Circle 119 on inquiry card. 



Edltorlal------------------------------------------------------------­
employment in the pinmaking indus­
try. Obviously it did not because the 
vast increase in pinmaking produc­
tivity resulting from mechanization 
so lowered the cost of making pins 
that new uses for them were dis­
covered. Moreover, the increased real 
income of those who previously used 
high-cost, handmade pins increased 
demand for other products and gave 
rise to employment in other indus­
tries, not the least being makers of 
machines for pinmaking. 

Another aspect of the new Luddite 
argument is that rising productivity 
is not altogether a good thing. As 
Robert Kuttner asks in The Atlantic, 
"What would happen if all the 
physical goods were produced by 
robots? The one worker who flipped 
the switch would boast astronomical­
ly high productivity. What should he 
be paid? And what would everyone 
else do for a living?" Somewhat along 
these same lines I have heard mem­
bers of Congress express concern that 
if productivity rises too rapidly in the 
current recovery more output will be 
achieved without reducing unem­
ployment. 

Again, the flaw is static analysis­
assuming that things won't change, 
that technology and automation 
won't change relative prices or in­
comes, that the economy will essen­
tially continue to produce the same 
goods in the same quantities only 
using less labor. 

One might respond by asking what 
our economy would look like without 
rising productivity. In 1910 the Bell 
System had 121,310 employees. Ap­
proximately 7 million calls were 
placed that year, or 57 per employee. 
In 1981 the Bell System had 874,000 
employees, who serviced over 219 
billion calls. Had there been no in­
crease in productivity since 1910 it 
would have required close to 4 billion 
employees to service that many calls. 
The result, . of course, has been that 
telephones are widely available and 
calls can be made at very modest cost 
compared with 1910. This has given 
rise to vast numbers of jobs in every 
industry which simply couldn't exist 

January 1984 © BYTE Publications Inc. 

without efficient, inexpensive phone 
service. 

While it may be obvious in the long 
run that rising productivity and tech­
nological innovation create more jobs 
than they destroy, might there still be 
short-run adjustment problems to 
consider? According to two British 
researchers, J. D. Whitley and R. A. 
Wilson, who studied the employ­
ment effects of technological change · 
in the British microelectronics indus­
try, probably not. They identify inter­
related factors that contribute to over­
estimates of employment loss from 
new technology. 

’Those who dwell �
on the apparent �

adverse effects of �
technological change �
on employment are �

only creating �
unnecessary fear �

and anguish among �
workers ... ’ �

First, people tend to overgeneralize 
from particular case studies. It might 
seem obvious that a firm employing 
10 secretaries that could get the same 
work from one with a word processor 
would then lay off nine. But studies 
of firms adopting such technology in­
dicate that actual job displacement 
amounts to about 10% of the poten­
tial effect. In this case, therefore, only 
one secretarial position is likely to be 
permanently lost in that firm. 

Second, people tend to be overly 
optimistic about the speed at which 
new technology will be adopted. 
They imply that adopting it is some­
how costless. Yet it is clear that creat­
ing and implementing technology re­
quires previous investment in both 
physical and human capital. 

Third, Whitley and Wilson found 
that there is a tendency to exaggerate 
the extent to which microelectronics 
represents a completely revolutionary 
technology. "Even if microelectronics 
represents the major source of tech­

nological change likely to occur dur­
ing the 1980s and 1990s;' they say, "it 
will need to result in a marked ac­
celeration in the pace of improvement 
in productivity for it to displace labor 
faster than achieved by previous gen­
erations of technological change. The 
general consensus appears to be that 
the new technology is best regarded 
as a development from previous tech­
nologies rather than a revolutionary 
change:' Again, the data indicate that 
the potential for job loss is much less 
than has been generally feared. 

Unnecessary Fear 
The authors might also have men­

tioned that to the extent productiv­
ity is enhanced it will forestall layoffs 
which might take place in plants and 
industries where union wage de­
mands would otherwise exceed pro­
ductivity growth. 

The Luddite argument has no more 
validity today than it had in 1811. 
Those who dwell on the apparent ad­
verse effects of technological change 
on employment are only c;reating un­
necessary fear and anguish among 
workers who worry they will be laid 
off. Though they may not in fact ad­
vocate restrictions on the introduc­
tion of technology, as the Luddites 
did, they may be sowing seeds of 
discontent which could take root in 
other ways. Already there is pressure 
for trade restrictions, industrial 
policy, plant-closing laws and govern­
ment bailouts for companies in 
declining industries. The new Lud­
dite argument only adds to the 
pressure. 

All this isn't to say that some 
specific individuals may not become 
unemployed as a result of techno­
logical change. Legitimate efforts 
should be made to ease their plight 
and help them find new work. But 
such instances shouldn't obscure the 
larger good to society from increased 
productivity. -Bruce Bartlett 

Reprinted with permission of the Wall Sueet 
Journal © 1983. Dow Jones and Co. Inc All 
rights reseNed. 
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__ I’m <Jery interested, please have your rep call me at _____ �
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Brilliant! �
H

ere's another brilliant idea from the makers of the 
popular MicroAngelo® graphics board- the 
SCION PC 640. 

Whether you're a systems developer or an end­
user, this solidly-designed color graphics board is 

your best choice for high-resolution color graphics on 
the IBM PC, as well as many PC-compatibles. 

Here’s why: 
• 640 x 480 x 16 out of 4096 colors 
•Memory-mapped for very high speed operation 
• Over 60 2-D drawing primitives, accessible from Basic, 

Fortran, C, Pascal or Assembler 
• High-level software packages available for painting, 
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business gra ­
phics, CAD and 
slide production 

For more infor­
mation on why 
the PC 640 may 
be a brilliant idea su/Jl'l /Or rcso/11tio11 a t 640 x 480. a nd the s1m11/1a­
for YOU, please llCOllS USC' of 16 011/ Of 4096 co/ors. 

contact Jim Mather at (703) 476-6100, TWX: 710-833-0684, 
or write: SCION Corporation, 12310 Pinecrest Road, Reston, 
Virginia 22091. 

SC/ON �
Circle 315 on inquiry card. 8 





MICROBYTES------------------------------------------------­

COMMITTEE ON IN-FLIGHT COMPUTER USE WAITS FOR TEST RESULTS 
"Very few airlines that allow portable computers on their planes have actually tested them," said 
Andreas Fraga, chief avionics engineer at Eastern Airlines, after the December meeting of SC-156, the 
committee studying potential hazards portable computers might present to airplane navigation equip­
ment. Convinced that "ignorance is our worst enemy:' Fraga wants testing before portable computers 
are used in planes. One possible result of the study might be a list of approved computers that flight 
attendants could refer to. Only three computer manufacturers and five airlines sent representatives to 
the meeting. Committee SC-156 of the Radio Technical Commission for Aeronautics meets again 
February 28-29 in Washington, when preliminary test results may be available. 

APPLE ANNOUNCES INTEGRATED SOFTWARE, HARD DISK FOR THE APPLE lie 
Apple Computer has unveiled Apple Works, a $250 integrated software package for the Apple lie that 
includes a word processor, a database manager, and a spreadsheet. A similar program for the Apple Ill, 
called Ill E-Z Pieces, will be available this month. Apple also announced that the Profile, a 5-megabyte 
hard-disk drive previously available only for the Apple Ill and the Lisa, will be available for the Apple lie 
for under $2200. 

INMOS ANNOUNCES A32-BIT 10-MIPS "TRANSPUTER" 
lnmos Corp. has announced the IMS T424 transputer, a 32-bit microprocessor with 4K bytes of on-chip 
high-speed (50-nanosecond) RAM. lnmos says the transputer will execute an average of 10 million 
instructions per second. 

UNIX ADDED TO DEC PROFESSIONAL, IBM PC XT, AND APPLE LISA 
The Santa Cruz Operation Inc. announced that it will market Microsoft's Xenix operating system for the 
IBM Personal Computer XT, the Digital Equipment Corporation Professional 350, and the Apple Lisa for 
$595 to $795. 

Digital Equipment Corp. announced PRON7M, based on Unix version 7, which will cost $695 for its 
Professional Computer. 

FOUR COMPANIES OFFER IBM COMPATIBLES WITH EXTRA FEATURES 
Seequa Computer Corp. and lntertec introduced dual-processor IBM-compatible computers, both with 
8086 and Z80 processors. The Seequa XT includes a 10-megabyte hard disk for $3995, without a 
monitor. lntertec's HeadStart, with a 3 %-inch floppy-disk drive, is priced from $.3495. North Star 
Computers Inc. and Onyx Systems Inc. introduced multiuser 80186-based computers. The North Star 
Dimension allows up to 12 users to access the system, which includes a 15-megabyte hard disk and 
two workstations for $7000. Onyx's 186 Series allows multiple users to use Concurrent CP/M-86, or a 
single user may use MS-DOS; a single-user system is $4495. 

NANOBYTES 
Dysan Corp. is entering the software publishing business in an effort to enhance the market position of 
3 %-inch disks and drives. Dysan plans to enhance and standardize the documentation of the top 100 
software packages and market them on 3 %-inch disks ....Tandon Corp. announced that it will begin 
selling 10- and 15-megabyte hard-disk subsystems to IBM Personal Computer users through dealers. 
Previously, Tandon sold products only to manufacturers....Digital Research Inc. has announced a 
FORTRAN-77 compiler that was developed using a new technology ORI says will enable it to develop 
and translate compilers more quickly than in the past . . ..Tri-Data has unveiled the Oz Guardian, a $750 
modem that verifies passwords before permitting access to a system. The modem may be programmed 
to hang up and call back the phone number associated with that user....Softech Microsystems Inc. 
has announced a family of network software products based on its p-System operating system. Initially 
available for Corvus's Omninet, software for up to eight users costs $750... . Eastman Kodak has 
announced that it will manufacture and market Drivetec's high-density 5 %-inch disk drive for use in 
image storage and analysis applications. Kodak hopes to use its lsomax high-density disk with the drive, 
which can store 2.8 megabytes of data on a high-density disk ....Lotus Development Corp. is reportedly 
working on a version of its popular 1-2-3 spreadsheet program for Motorola's 68000 microprocessor. 

1D January 1984 © BYl'E Publications Inc. 



Introducing�
The ComputerTliatBlew �

Their SockS OffAt Comdex. �

HeadStart'" is the smallest, smartest, fastest, most powerful
business computer you can buy. And networkable up to 255 
user stations. 

Fast? HeadStart's RAM Disk concept permits nearly 50 
times faster response than conventional microcomputers. 8 or 
16 bit and up to 1 megabyte of user memory. 

For more information, call or write: Intertec, 2300 Broad 
River Road, Columbia, SC 29210. Phone 803/798-9100. 

Circle 195 on inquiry card. intertec.. 



lnformarion that would 
fill your company's ledgers can 

be stored on the fixed disk drive ofthe 

Introducing COMPAQ PLUS, �
the first high-performance portable �

personal computer. �

The makers of the COMPAQ"' 
Portable Computer, the indus­

try standard, announce another 
breakthrough-the COMPAQ PLUSrn 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten-megabyte 
fixed disk drive in a portable. You get 
problem-solving power that no other 
personal computer can match. 

Plus a bigger payload 
How much is ten megabytes? 

Enough to tackle jobs that can't be 
conveniently handled on most personal 
computers. 

COMPAQ PLUS. 

A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 

A full year of daily prices for every 
stock on the New York exchange. 

Inventory records on a quarter mil­
lion items. 

The entire San Francisco phone 
book. And room left over for Peoria. 

The fixed disk drive keeps all the 
information seconds away, ready to 
be searched, sorted, retrieved, ana­
lyzed or updated. 

Plus better use of your time 
The integrated fixed disk drive will 
store programs. That means your most 

used programs and data can be perma­
nently kept in the COMPAQ PLUS, 
ready to call up and run. 

With programs permanently stored, 
the COMPAQPLUS becomes a well­
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere. 

You could store a complete library of 
accounting programs on the disk­
payables, receivables, general ledger, 
and payroll-with the company's 
books. 

You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy­
ing data files, and making backup 

Plus more programs 

More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM" 
Personal Computer XT, avail­
able in computer stores all over 

the country. And they run as is, with 
no modification whatsoever. 

And the high-capacity portable mul­
tiplies the productivity of every pro­
gram it runs. Your inventory and its 

PLUS runs all 
the popular pro­
grams written for the 
IBM Personal Computer XT 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro­
grams can go with you to the construc­
tion site. 

You're buying a computer to solve 
problems. Why not have more 
problem-solving programs to choose 
from? 

:Specially 
designed shock 
isolation system protects the fixeG 
disk from jolts. 

Plus a traveler’s toughness 
Life can be tough on the road. A true 
portable has got to be tougher. The 
COMPAQPLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross­

membered aluminum frame. This 
structure, common in race car 
design technology, strengthens it 
side-to-side, front-to-back, and top­

The outer case is made ofLEXAN•, 
the same high-impact polycarbonate 
plastic used to make bulletproof win­
dows and faceplates for space suit 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 
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Plus ease of use 
The COMPAQ PLUS is big where it 
counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25-\ine-by-80-character page that’s easy 
to read even if you’re leaning back in 
your chair. 

The keyboard is full-sized and 
typewriter-style for easy control. 

With its built-in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob›
stacle that you have to talk around. 

Plus an easy way to get started 
If you’re buying your first personal 
computer and you’re not sure how 
much capacity you need, your choice 
is easier now. 

Start with the COMPAQ Portable 
with single or double 320K byte disk›
ette drives. If you need more capacity 
later, upgrade to the COMPAQ PLUS. 
A conversion kit is available that 
turns the COMPAQ Portable into a 
COMPAQPLUS, complete in every 
detail and capability. 

Plus a lot more 
The COMPAQ PLUS also works with 
optional printers, plotters, and com›
munications devices designed for IBM’s 
personal computer family. 

It has two IBM-compatible slots for 
adding optional expansion boards. 
With companion programs, they’ll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you’re away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portable, the industry standard 
in portable personal computers. ’ 

The problem-solving power of a high­
performance desktop personal computer can 
now go where you need it. 

It’s got high-resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that the 
COMPAQ PLUS has to offer, you’ll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high-performance porta›
ble personal computer. The COMPAQ 
PLUS-performance, programs, pro›
ductivity. Plus problem-solving power. 

The new COMPAQ PLUS, the first high­
performance portable personal computer. ’ 

COMPAQ PLUS �
Specifications �

Storage 
0 One integrated IO-megabyte fixed 

disk drive 
0 One 360K byte diskette drive. 

Software• 
0 Runs all the popular program& 

written for the IBM XT. 

Memory 
0 128K bytes RAM, expandable to 

640K bytes 

Display 
0 9-inch diagonal monochrome 

screen 
0 25 lines by 80 characters 
0 Upper- and lowercase high-

resolution text characters �
0 High-resolution graphics �

Interfaces 
0 Parallel printer interface 
0 RGB color monitor interface 
0 Composite video monitor 

interface . �
0 RF modulator interface • �

Expansion board slots �
0 Two IBM-compatible slots �

Physical specifications �
0 Totally self-contained and �

portable �
0 20"W x 81/i’’H x 16"0 �

For the name of the 
Authorized Dealer nearest 
you, call l-800-231-0900. 

"1983 COMPAQ Computer Corporation �
COMPAQ� and COMPAQPLUS"" are trademarks of �
COMPAQ Computer Corporation. �
IBM’* is a registered trademark oflncernational Business �
Machines Corporation. �
LEXANfi is a registered trademark of General Electric Company. �
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Letters---------------------------------------------------------------­
many ways they can use the Micro Deci­
sion as a fully equipped, low-cost solu­
tion to business needs. I only hope BYTE 
will assign a more sophisticated reviewer 
to Mr. Morrow's latest offspring, the 11­
megabyte/128K/$2745 MD-11 (with 
bundled software, of course) . 

Andrew J. Boots 
2619 Washington Ave. 
Chevy Chase, MD 20815 

In "The Morrow Micro Decision'' Tom 
Wadlow states that, "The basic drive is 
single-sided single-density and stores 
about 200K bytes:' I do not think this can 
be true because my machine has single­
sided double-density disks on it. They 
hold only about 200K bytes. 

He implies, at the end of the same para­
graph, that programs written for the IBM 
PC can be run on the Micro Decision. 
This statement, the way it is worded, is 
inexcusable from a reviewer. How can one 
run a program written for a 16-bit ma­
chine on an 8-bit machine? While the for­
mat is readable, unless the program is 
written so that the Z80 can read it, it is 
unusable. 

Also, he should have admonished peo­
ple to be careful with any compatible soft­
ware, i.e., Xerox 820, Osborne I. These 
program formats are usable only if there 
has been no configuration in the software 
that addresses the hardware ports, etc. If 
they are not written to be transportable, 
they will not work. Most of the software 
manufacturers that I have contacted are 
not sure if their Xerox or Osborne formats 
will run on the Micro Decision. If they 
don't, you may lose the price of the soft­
ware, unless you can go inside and re­
write that part of the software. 

I don't know where Mr. Wadlow got his 
prices, but an ad in the same issue lists 
different prices for the MMD. But the 
point of his article that really made me 
mad was his assessment that "The Micro 
Decision would make a good second 
computer for people who are familiar 
with CP/M systems or for those who have 
had experience with computers:' Because 
I do not fall into either category, I have 
to interpret that Mr. Wadlow thinks the 
system would not be good for me. How­
ever, I did not have any trouble with the 
MMD. I found the turnkey menus to be 
invaluable. Had I purchased a system that 
was not supported in the way the MMD 
was, I would probably have been turned 
off by computers. Instead, I am enthus­
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iastic about them. I have learned the 8080 
assembly language and have started 
writing many programs. I would not 
hesitate to recommend the MMD to 
someone who had never laid hands on 
a computer system before. In all fairness, 
I think that Mr. Wadlow's evaluation was 
somewhat biased simply because he was 
not a novice user. 

David M. Gambs 
2612 N.E. Skidmore 
Portland, OR 972ll 

Tom Wadlow responds: 
In my opinion, the purpose of a review is 

threefold: first, the equipment should be 
reviewed to see if it lives up to the manufac­
turer's claims; second, the equipment should 
be compared with the competition and its 
merits and faults should be brought to light; 
and third, a machine should be examined to 
see if it is all it should be-i.e., does it have 
any serious design errors? 

I seem to have stepped on some toes with 
my review of the Micro Decision. Non-Micro 
Decision owners said they appreciated the 
review because it suggested things they should 
watch out for when purchasing any machine. 
Micro Decision owners' opinions were mixed. 
Some said the machine was a mistake and they 
would not recommend it to anybody. Others 
think it's the best thing since peanut butter. 
I think it is a good machine with some prob­
lems that should be examined out in the open, 
not hidden under the gloss ofan undercritical 
review. 

Terminals: 
The BYTE article pipeline is unfortunately 

long and, as you can see, this sometimes causes 
problems. The system I received from Morrow 
had an ADM-20 terminal, and Morrow was 
not supporting the Liberty at the time. I had 
never touched a Liberty (I have since) and 
therefore could not make any comments about 
it. 

Keyboard: 
Over the course of my caree1; I have exten­

sively used approximately 25 different key­
boards ranging from keypunches and teletypes 
to my current Lisp Machine keyboard (which 
has seven different kinds of shift keys, any 
combinationofwhich may be and often is used 
with a single alphanumeric character). The 
issue of the "best" keyboard is touchy. I will 
simply settle for saying that the ADM-20 key­
board is far from the "best ." The Liberty is 
much better. 

Compatibility: 
If you read the first paragraph under Disk 

Storage in my article, you will see that I did 
not say that programs written for the IBM­
PC can run on the Micro Decision. I said that 
conversion programs to run on the Micro 
Decision that allow you to read IBM PC disks 
(which implies text files only, since binary files 
would be useless to the MMD) are available. 

MD-11: 
The MD-11 was announced just shortly 

refore the October issue of BYTE hit the 
stands. And prices can change dramatically 
over the large fraction ofa year between sub­
mission of an article and its publication. 

I still stand by my review. 

Name Change 

We appreciate David Fiedler's mention 
of us in the table accompanying "The 
Unix Tutorial, Part 2" (September, page 
257). However, we changed our name 
from Unisoft Inc. to Unicorp Software 
Inc., to avoid confusion with Unisoft Sys­
tems Corp. of Berkeley. Also, there was 
a typographical error in our phone num­
ber. The correct number is (212) 307-6800, 
not (212) 327-6800' as published. 

Mark Pearson 
President 
Unicorp Software Inc. 
303 West 42nd St. 
New York, NY 10036 

Unix Update 

In my recent article on Unix typesetting 
("Typesetting on the Unix System;' Oc­
tober, page 253), I did not want to sound 
negative about either Scribe or TEX, nor 
did I intend to portray any formatting 
system as being better than the others. 
There is at least one factual error in the ar­
ticle: TEX does not require non-ASCII 
symbols, but rather provides an alter­
native to using them (various escape 
sequences). 

Good documentation-The TEX Book­
was scheduled for publication by Addison­
Wesley in late 1983. TEX is actually writ­
ten in WEB, a Pascal preprocessor lan­
guage that is capable of producing code 
for a wide variety of machines. A new 
macro package to produce tables (a TBL 
equivalent) and a set of bibliographic for­
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Letters-----------------------------------------------------------------›
Perhaps Radio Shack should have taken 

the money that was spent on incor­
porating that insipid attempt at a sound 
statement and spent it on providing the 
Model 4's keyboard with a functioning 
"ON" light. After the computer has been 
turned on and before TRSDOS has been 
booted up, there is absolutely no way to 
tell that it is on: no cursor on the screen 
and no lights on the keyboard or front 
panel. It's such a simple thing, yet it 
seems to have completely slipped the at­
tention of the engineers at Radio Shack. 
And it is important: I've had my Model 

4 for only two months and I've already 
inadvertently left it on overnight several 

1 times (once with the cover on it). 
And, of course, there are the seeming­

ly obligatory documentation typos and 
ambiguities. When attempting to get the 
communications software that is included 
with TRSDOS 6.0 (a useful and sophisti­
cated program, I might add) up and run­
ning, the unsuspecting Model 4 user is 
led on a wild goose chase for an appen­
dix that doesn't exist: the included refer­
ence to Appendix L should have been to 
Appendix I. Once I got the Comm pro­

gram going and experienced difficulty in 
downloading a file from my disk space 
in Compuserve, I discovered that the 
problem lay with the instructions for 
transferring a file from a mainframe to a 
TRS-80. We are first told to "Type in the 
command which causes the mainframe 
to list the file, but do not press 
<ENTER> :' The next instruction tells us 
to "Specify your receive file by pressing 
<CLEAR> < 6 > followed by <CLEAR 
> < 9 > ;' after which we are to type in 
the filename in response to the prompt. 
The third step begins by instructing the 
user to "Press < CLEAR> < 6 > followed 
by <CLEAR> < : > to open the receive 
area of memory." If the file to be down­
loaded is smaller than the available area 
of memory, we go to the next instruction. 
We are then told to "Press <ENTER> to 
start the file listing." The instructions are 
both clear and quite detailed, but the con­
fusion results from assuming the user, 
who is being walked through the pro­
cedure verbatim, will suddenly break out 
of the rote mold and provide one key step 
that they have assumed to be one of com­
mon sense. When I attempted to carry 
out these instructions, I began by issuing 
the prescribed FILGE command to list my 
file: 

TYPE filename 

but did not press < ENTER> . I then did 
the <CLEAR><6><CLEAR><9> 
to specify my receive file. The Comm pro­
gram responded with the appropriate 
prompt and I typed in the filename 

Filename: filename 

Now, anyone with an ounce of com­
puter literacy knows that, ordinarily, in 
order to get the computer to "take" the 
information that has just been typed on 
the keyboard, the user must press 
<ENTER>; but remember, the instruc­
tions have been set up for the user to 
follow precisely, step-by-step. The first in­
struction told us not to press < ENTER> 
in a situation where we normally would 
have, and the first half of the second in­
struction had us press keys that caused 
the computer to do something without 
having to press <ENTER>. So the im­
mediate assumption, at least on my part, 
was that I was not to press <ENTER> 
again until explicitly instructed to do so 
in the fourth step of the procedure. 
Therefore, without pressing <ENTER> 
after typing in the name of the receivirlg 
file, I tried to open the receive area of 

Computer Supplies�
Shipped Anywhere �

printwheels to binders 
you use a micro and furniture, diskettes, 
computer or and magnetic tape ... over 
word! processing - ·,.. 1600 items in all ... and 
machine, top --· everything's in stock. 
quality supplies You can expect instant 
from Pryor are turnaround of 
only a phone call . all orders. even 
away. We off er a full overnight express 
inventory of items, if you wish. 
from ribbons and 

Over 67.000 customers rely on Pryor every day. 
Call toll-free for your own catalog now. 

Ext. 50381-800-558-6866Full lint’ compu:t.er s1rpplkt slnc t J'XI) 
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CLEO �
� akes the mainframe connection. �

_, 

answer to your 
interfacing problems. 

The communications features 
of the CLE0-3270 Software 
package allow your microprocessor 
to emulate a cluster of IBM terminal 
devices. 

You don’t even need to change software 
on your mainframe computer. because 
for all it knows. it’s 
communicating with a 

PC with3271-12. 3275-12. or 
CLEO3276-XX cluster. And the 

CLEO program will 
support multiple devices. 

Ifyour IBM mainframe doesn’t support 
remote 3270 clusters. you need remote 
batch communications. CLE0-3780 
Software is your answer. 

For full details contact Phone 1. Inc .. 461 North Mulford 
Road. Rockford. IL 61 1 07: phone ( 815) 397-8 11 o. 
Telex 703639 

Standard Features--CLEO 3270 
� Bisynchronous 3276-2 protocol to 9600 baud 
� SDLC 3271 -12 and 3275-12 protocol 
� Up to eight line cluster activity 
� Selectable control unit address 
� User install program for various CRTs 
� 3278 emulation for ASC11 CRTs 
� Available for CP /M�. MP /M�. MsDOS�. TurboDOS�. Unix"’• 

and XenixT� 
� 3276-12 protocol. coming soon 

Standard Features--CLEO 3780 
� Point-to-point and multipoint communications 
� AvailableforCP/M�. MP/M�. MsDOS�.TurboDOS’"• Unix’"• 

and Xenix’"• 
� Supports transparent mode 
� Coded in C language 

CP /M is a Trademark of Dlgltal Research. Inc. TurboDOS is a Trademark ofSoftware 2000. Inc. �
MP/M is a Trademark of Digital Research. Inc . Unix is a Trademark of Bell Labs �
MsDQS is a Trademark of Micresoft. Inc . Xenix is a Trademark of Microsoft . Inc. �
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Satisfying More Than 
With Innovation 

GrappJ!!± 
The Original Apple® graphics printer interface. 
Since its introduction three years ago, the 
Grappler has been imitated by many, but never 
matched. Now with exclusive features for the 
Apple lie and full support of new 
Epson® graphics, 
the Grappler+ 
remains the most 
intelligent interface 
available. Over 
twenty-seven com­
mands give Apple users full control over any 
graphics or text on the Apple screen, including 
a new 80 column text dump. Performance, relia­
bility and support have made the Grappler+ 
the #1 selling intelligent Apple interface. 

28 BYrE January 1984 

For Apples and Printers 
The innovator i'1 "dock-on" printer buffering. The 
Bufferboard easily adds memory to your current 
Apple interface system, freeing your computer for 
additional input. Easily upgradable from 16K, the 
Bufferboard can store up to 20 pages of text. It 
fits neatly inside your Apple, "docking" onto your 
existing printer interface.* No clumsy boxes or 
cables, no external power supplies ... just conve­
nience and 
economy. With 
the Bufferboard, 
you might never 
wait for your 
printer again. 

·versions for standard Grappler+, Epson APL and Apple 
Parallel Interfaces. 





Letter•-----------------------------------------------------------------­
not limited to individuals with special 
inner-ear problems but are instead suf­
fered by many of us to a greater or lesser 
degree. 

This same phenomenon is discussed in 
greater detail in a letter to Softalk (October 
Open Discussion, page 43) from J. Barry 
Smith of Massachusetts, a professional 
audiologist who was able to measure 
15-kHz sound-pressure levels as high as 
44 dB at the operator's ear. I think this 
problem may be widespread, especially 
among the female population of com­
puter operators, who typically have more 
acute hearing than men. 

I have no direct answer for John Page 
in his search for a silent terminal. I think 
he has identified a problem that we all 
may share, and I hope if an answer exists 
that it will be given widespread pub­
lication. 

Gary Keene 
5 Tangerine 
Irvine, CA 92714 

Model 100 Flaws 

In Mahlon Kelly's informative (and just­
ly enthusiastic) article about the Radio 

Shack Model 100 ("The Radio Shack 
TRS-80 Model 100,'' September, page 139), 
a problem is presented and left unsolved: 
because the editor will not let you back 
into BASIC with an ill-formed text, Mr. 
Kelly points out on page 156, "It's pos­
sible to make the edited program so 
screwed up that you can't find the error 
and you can't even get out by hitting the 
Reset button." Because turning the power 
off and on will simply bring you back to 
the same point, the problem can be an­
noying indeed. 

The solution is this: use function keys 
F7 and F6 to cut the whole program, put­
ting it into the paste buffer. Then press 
F8 to get into BASIC with what is now a 
null program. Then you can simply paste 
the whole thing in, and BASIC will not 
only accept it but obligingly flag all your 
syntax errors. 

There is another problem that Kelly 
doesn't mention. If you want to upload 
a file through TELCOM but press the 
download function key by mistake, as 
soon as you name the file that you expect 
to be transferred, that file will be wiped 
out to make roomforwhatthe Model 100 
expects to receive. There is no fix, but my 
solution (because I can never remember 

which is up and which is down) is to 
write "Hither'' and "lhither'' in ink under 
the relevant function keys. 

Ronald de Sousa 
Department of Philosophy 
University of Toronto 
Toronto, Ontario 
Canada MSS lAl 

Support for Modula-2 

I was very interested to read in your 
August issue about new releases of 
Modula-2 ("The Debate Goes On. . . " by 
Jerry Pournelle, August, page 312). I have 
been using Modula-2, with increasing en­
thusiasm, for several years now, using 
Professor Wirt h's EI.H. compiler, and feel 
that Modula-2 will most likely become the 
successor to Pascal, because of its elegant 
and straightforward solution of so many 
of Pascal's problems. However, this will 
really depend on a number of commer­
cial implementations of Modula-2 becom­
ing available, with the backup and sup­
port that this implies, rather than with the 
responsibility resting on the user to sort 
out any problems that arise. In many 
respects the situation is like Unix three 



HIGH PERFOR 
NOW AVAILABLE IN ATHREE-SPEED �

SF1EEI1 Class STYLE 
INTRODUCING THE NEW DS 220 MULTI-MODE MATRIX PRINTER �

First there was the Datasouth 
DS180. The original high-perform­
ance printer. The printer that raised 
the standards of on-the-job perform­
ance to new heights. A tough act 
to follow. 

And now, following in the same 
tradition, is the new Datasouth 
DS220. State-of-the-art performance, 
taken to higher levels. In a new 
3-speed multimode form. Ready to 
run data, near letter quality and 
graphics output-in asingle printer. 

At data speed, the Datasouth 
DS220 leaves competitors in the dust. 
By using high speed tabbing to zip 
over blank spaces and true logic 
seeking to print the next available 

character. the Datasouth DS220 
charges through printed copy 
at speeds rivaling more expensive 
line printers. 

At40 CPS NLQ speed, the Data­
south DS220 creates near letter quality 
output with the kind of class that 
might make you wonder if it was pro­
duced by adaisy wheel printer.With 
its fine tuned 18 x 48 dot matrix, 
multiple fonts are produced 
with the precise clarity required for 
word processing applications. 

And for graphics, the Datasouth 
DS220 adds high performance style to 
popular microcomputer applications 
programs through high resolution dot 

addressable output. Sharp new 
details emerge from business charts 
and graphs, and engineering 
drawings. 

And those are just its printing 
capabilities. Its fully instrumented 
dashboard allows push button pro­
gramming of up to fifty features for 
forms control, communications and 
print style selection. 

Best of all, the Datasouth DS220 
costs much less than you might ex­
pect for a high performance three 
speed. Go to your nearest showroom 
and run a Datasouth DS220 through 

· the gears. See how little it costs to 
own three high performance printers 
in one high performance package. 

AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 

SALES AND SERVICE DISTRIBUTORS 

Circle 127 on inquiry card. 

Datasouth Computer Corporation 
Box 240947 ·Charlotte, NC 28224 
704/523-8500 ·Telex 6843018 DASOU UW 
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Onlyone disk 
guarantees safe passage 
through the tonid zone 
of drive heat. 

Maxell. 
A lifetime warranty. And 

manufacturing standards that 
make it almost unnecessary. 
Today and in the long run, you’ll 
be glad you chose Maxell. 

Consider this: Every time you 
take your disk for a little spin, 
you expose it to hazardous drive 
conditions. Temperature build-up 
can sidetrack data. Worse, take it 
to the point of no return. Maxell’s 
unique jacket construction defies 
heat of 140°F. And keeps your 
information on track. 

And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extend›
ing media and head life. How good 
is Gold? Maxell’s the disk that 
many drive manufacturers trust 
to put new equipment through its 
paces. It’s that bug-free. 

So you can drive a bargain. 
But in accelerated tests, Maxell 
floppys lead the industry in 
error-free performance and 
durability. Proving that if you 
can’t stand the heat you don’t 
stand a chance. 

maxelt �
IT’S WORTH IT 

Maxell Corporation of America �
60 Oxford Drive, Moonachie, N.J. 07074 �

201-440-8020 �
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THE UNDERRATED �
VIRTUES �

OF �
PLAIN VANILLA �
Our Lemon has hogged the limelight, our 

Lime has made it to the White House, and 
our Orange and Peach have shared in the 
glory too. But there’s a band of unsung heroes 
in the shadows with all of the surge protecting, 

noise filtering capabilities of their colorful cousins, 
with the same insured lifetime guarantee, and the 
same expert technology of EPD. 

The only difference is color. (Or lack of it). 

The Electro-Clamp� line from EPD is made to do the 
same job, but blend into more sedate surroundings with 
its quiet, neutral exterior. The four Electro-Clamps share the 

same specifications as The Lemon�, The Lime,� The Peach� 
and The Orange�, so if your needs for surge protection lean 
toward the conservative, choose Electro-Clamp� I, II, IV, or V 

Remember, technology is more than skin deep. 

DON'T PLUG IN WITHOUT US. 

Electronic Protection Devices Inc. 
P.O. Box 673, Waltham, MA 02254 
(617) 891-6602 � 1-800-343-1813 
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Photo 1: The prototype board of the Term-Mite ST intelligent video-display terminal. 

solution to discrete video circuitry 
was needed. 

The second technological achieve­
ment resulting in lower circuit com­
plexity was the development of in­
tegrated CRT-controller (or video­
controller) chips, such as the Na­
tional Semiconductor DP8350 and 
the Intel 8275. Usually used in com­
bination with a microprocessor, pro­
grammable CRT controllers incor­
porate many of the discrete counters, 
registers, and character-attribute cir­
cuits needed in a modern terminal. 
(See references 5 and 9.) 

The new controller chips made it 
easy to do tricks with character at­
tributes: blinking, blanked, or under­
lined characters; half-intensity or 
reverse video; and expansion to dou­
ble height, double width, or both. 
Also, a terminal manufacturer could 
now easily make a whole family of 
terminals just by changing the con­
trol firmware. Either a simple "glass 
Teletype" model or a sophisticated 

fields and multiple display pages 
could be built with only minor hard­
ware differences simply by changing 
the programs controlling the micro­
processors. Figure 1 on pages 40 and 
41 should give you an idea of how the 
combination of the microprocessor 
and the video-controller chip served 

to make hardware design much 
simpler while again increasing the 
terminals' sophistication. 

For a long time now I've wanted to 
present a smart-terminal project from 
the Circuit Cellar, but even with the 
reduced circuit complexity afforded 
by a CRT controller I've never been 

editing terminal with write-protected Photo 2: Un retouched photo of the Tenn-Mite's screen. 
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Photo 3: Video tenninals designed only a few years ago had to use over 100 discrete-logic circuits to obtain even rudimentanJ control functions . 

able to devise a reasonable design 
containing fewer than about 30 IC 
packages. (Yes, the MPX-16 computer 
I began in November 1982 does con­
tain 121 chips, but my battle scars 
from that project -still pain me at 
times.) While I was still deliberating, 
developments in technology caught 
up with me. ­

Semiconductor makers had pro­
vided both crucial elements: the 
microprocessor and the CRT con­
tro\ler. The next logical step was to in­
corporate their functions into a single 
IC package. National Semiconductor 
Corporation has done just that, and 
more, with the NS455A Tenninal­
Management Processor (TMP). Incor­
porating most of the processor, video, 
and communication functions in a 
single 48-pin dual-inline package, the 
NS455A allows the design engineer 
to reduce a terminal's chip count 
while maintaining a high level of per­
formance. Just six chips can perform 

the basic operations. 
In two articles, this month and 

next, we'll look at the NS455A's char­
acteristics and see how to build an in­
telligent video terminal, called the 
Term-Mite ST, which is equal to many 
on the market costing $1000 or more. 
Its 21-chip design provides the most­
needed features, as shown in table 1, 
such as 24 lines of 80 characters each, 
uppercase and lowercase; a full set of 
character attributes; and line (block) 
graphics. A block diagram of the 
Term-Mite ST terminal appears in 
figure 2. 

Inside the NS455A TMP 
Integrated into the NS455A TMP 

are all the system-control functions 
except the video RAM (the random­
access read/write memory used to 
store the display data) and 1/0 (input/ 
output) buffers. The TMP replaces 
the separate microprocessor, pro­
gram ROM (read-only memory), CRT 

controller, OMA (direct memory ac­
cess) logic, character generator, UART 
(universal asynchronous receiver/ 
transmitter), and data-rate generator 
typically used in other terminal de­
signs. In place of these, the TMP pro­
vides a control processor, display­
timing control circuitry, and direct in­
terface logic for the keyboard, moni­
tor, memory, and serial communica­
tion. 

A complete listing of the NS455A's 
capabilities is shown in table 2, while 
figure 3 on page 43 shows a pinout 
diagram (3a) and a block diagram 
(3b). The architecture and instruction 
set for the TMP are derived, with 
some differences, from that of the 
Intel 8048-series of microprocessors. 
Extra instructions have been added 
and the architecture tailored to allow 
the NS455A to serve more efficiently 
as a terminal controller. Within the 
TMP are three distinct functional sec­
tions: processor, 110, and display 
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1. � 24 lines by 80 characters, uppercase and lowercase 
2. � supports either scanned or parallel-encoded keyboards 
3. � selectable data-rate, parity, cursor, and display options 
4. � attributes: reverse video, half intensity, double height, double width, underlined, 

blinking, and/or blank character 
5. � 21 Escape functions 
6. � 14 Control functions 
7. � line (block) graphics 
8. � twenty-fifth-line reverse-video status display 
9. � self-test 

10. separate-sync or composite-video output 

Table 1: Features of the Term-Mite ST terminal. 

1. � enhanced 8048 instruction set and architecture 
2. � on-board ROM, 2K by 8-bit; up to BK by 8-bit external 
3. � on-board RAM, 64 by 8-bit 
4. � programmable display format 
5. � 16-bit display-memory bus (direct-video and attribute-RAM interface) 
6. � built-in timer 
7. � real-time clock (may be programmed for 1 Hz) 
8. � video-control signals 
9. � eight independent character attributes 

10. pixel graphics 
11. programmable cursor 
12. CRT refresh at 50 or 60 Hz 
13. light-pen support 
14. on-board UART, programmable data rate up to 19,200 bps 
15. character generator (128 characters in 7- by 11-dot character area) 
16. single + 5-V (volt) supply 
17. interface compatibility with popular 8- and 16-bit microprocessors 
18. up to 18-MHz clock frequency 
19. 48-pin package 
20. 8-bit parallel port (multiplexed with external ROM) 

Table 2: Features ofthe National Semiconductor NS455A 1erminal-Management Processor. 
This integrated circuit normally comes with a terminal-control program mask-programmed 
into the 2K bytes of on-board ROM. 

hanced the architecture for use in the 
Terminal-Management Processor, in­
structions that manipulate 16-bit data 
were added, so that the TMP could 
manage up to 64K bytes of display 
memory. To support these instruc­
tions, an 8-bit high-order extension, 
called the high accumulator, was 
added to the existing 8-bit ac­
cumulator. In addition, 8-bit high­
order extensions were added to the 
RO and RI registers to allow them to 
point to the full 64K bytes of display 
RAM. The original roster of three I/O 
ports was trimmed to a single bidirec­
tional port, and 2 more bits were 
added to the program counter to ac­
commodate up to SK bytes of pro­
gram storage. 

42 January 1984 © BYTE Publications Inc. 

All the other changes from the 8048 
processor were directly associated 
with the additional tasks of video­
display driving and I/O required to 
do the job. Display-management reg­
isters were added to help with the 
screen-refresh chores. A cursor reg­
ister serves to load characters into the 
display RAM as well as to mark the 
current cursor position. A whole set 
of video-timing-chain registers is 
used to set the display configuration 
for the screen: how many characters 
per line, how many lines per frame, 
horizontal and vertical synchroniza­
tion timing, etc. 

While the characters to be dis­
played are stored in RAM, the pro­
gram that drives the NS455.A'.s pro­

cessor resides in ROM. The NS455A 
may operate with either internal or 
external ROM; external ROM may 
function all by itself (disregarding the 
internal ROM), or it may supplement 
the internal program. Although ad­
dress space is provided for up to BK 
bytes of program, the standard on­
chip ROM size is only 2K bytes. The 
off-the-shelf NS455A TMP comes 
with a standard program, masked in­
to the 2K-byte ROM, which is in­
tended to illustrate the capabilities of 
the chip and serve as a tutorial ex­
ample of terminal programming. 

1/0-Port Section 
The single I/O port is an 8-bit 

bidirectional parallel type, with data 
transferred on pins REO through RE7. 
It is written into and read from using 
the processor instructions OUT 
PORT and IN PORT In the Term­
Mite Sf, the encoded keyboard is 
read and the RS-232C handshaking­
protocol signals (Data Terminal 
Ready, Clear to Send, and Ready to 
Send) are transmitted through this 
port. The keyboard uses only 7 bits, 
so a signal to sound the terminal's 
"bell" beeper is sent out on the extra 
bit. 

The serial input and output func­
tions are handled by the on-chip 
UART through the serial-in line and 
serial-out line. The UART also con­
tains the data-rate generator, which 
can be set up by software for virtual­
ly any data rate. The standard pro­
gram, however, contains only the set 
of 12 most-used rates from 110 to 
19,200 bps (bits per second). The 
serial I/O lines need only to be buf­
fered by level-shifting devices (the 
MC1488 and MC1489) to give you a 
complete RS-232C data path to a host 
computer or other data-communicat­
ing device. 

Display-Driver Section 
The third section is the video-dis­

pla y driver and control section. It is 
made up of the character generator, 
the CRT-refresh logic, the character­
attribute logic, and many now­
integrated, formerly discrete func­
tions. Because the NS455A provides 
all these capabilities by itself, the only 
additional !Cs needed are display 





Strobe A15 A14 A13 A12 
Number 

0 0 0 0 x 
1 0 0 1 x 
2 0 1 0 x 
3 0 1 1 x 
4 1 0 0 x 
5 1 0 1 x 
6 1 1 0 x 
7 1 1 1 0 
8 1 1 1 1 

page 0 memory 
page 1 memory 
page 2 memory 
page 3 memory 
terminal-characteristics switch 
miscellaneous-status switch 
UART-configuration switch 
scanned keyboard-input port 
auxiliary/printer-output port 

Table 3: Memory-mapped IIO addressing as used in the Term-Mite SI The final hard­
ware of the projec! does not support the printer port. 

line are assembled into a parallel field 
containing dark and bright dots. 
These dots are then serialized and 
shifted out to the screen, one at a 
time. 

Information on other character at­
tributes may be sent along with the 
basic black- or white-dot data. Spe­
cialized logic was incorporated in the 
455A to modify the dot output ac­
cording to the display attributes 
selected, but, generally speaking, the 
logical process for accomplishing this 
has not changed from that previous­
ly implemented by many external 
logic gates. 

Eight special character attributes 
are provided by the 455A: blinking, 
double height, double width, graph­
ics, half intensity, reverse video, 
underlined, and blanked character. A 
terminal built around the 455A can 
specify the attributes in two ways: in­
ternally or externally. 

Internal attributes make use of two 
attribute latches (ALO and AU) inside 
the TMP chip. These latches can be 
read by external circuitry. Their states 
are determined by the most signifi­
cant bit (MSB) in the character-code 
byte (the character set is therefore 
limited to the 128 standard ASCII 
7-bit characters). If the MSB is a 0, 
ALO is activated; if the MSB is a 1, 
AU is activated. The latch status and 
the incoming character dot values 
completely specify the final ap­
pearance of the displayed character. 

When the TMP is configured for ex­
ternal attributes, a 16-bit-wide display 
memory is used. The lower 8 bits 
specify the character, and the upper 
8 bits are used to handle the attribute 
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data. Although this arrangement 
doubles the memory needed in the 
video RAM section, it gives you the 
freedom to use any possible com­
bination of attributes for any char­
acter. 

The remaining video logic involves 
the horizontal sync (synchronization) 
pulse and the vertical sync pulse. The 
horizontal sync pulse is generated by 
the video circuitry in the TMP, but its 
timing is under program control. It 
is the terminal designer's responsi­
bility to decide the crystal frequency 

A terminal built around 
the 455A can specify 

attributes in two ways: 
internally or externally. 

used to drive the TMP, the number 
of characters per line, the size of the 
character cell, and the tolerances of 
the CRT's driver circuits. In most 
cases, all of these variables must yield 
something close to 15,750 Hz (hertz) 
for the frequency of the horizontal 
sync signal; the frequency must allow 
the display of 80 characters per line 
plus enough time to permit the elec­
tron beam to retrace to the beginning 
of the next scan line. The vertical sync 
pulse will occur at either 50 or 60 Hz 
depending on where in the world the 
terminal is to be used (in North 
America 60 Hz would be used). The 
necessary programming has already 
been done in the standard NS455A 
and in my Term-Mite ST project. 

Bit Attribute 

0 reverse video 
1 half intensity 
2 blinking 
3 double height 
4 double width 
5 underlined 
6 blanked 
7 graphics 

Table 4: Character attributes supported Uy 
the NS455A in the Term-Mite SI 

Memory-Mapped 1/0 
Because there is only one parallel 

port and one serial port, 1/0 by con­
ventional methods is limited in the 
TMP. But, fortunately, by mapping 
1/0 registers into memory addresses, 
you can greatly expand the TMP's IIO 
capabilities. (See reference 4.) For ex­
ample, a printer port could be placed 
at address hexadecimal FOOO. The 
processor would just act like it is put­
ting data into a memory location at 
that address, but the data would ac­
tually be sent to the printer. 

Technically, there are 16 bits of 
memory-address space, which could 
in theory define 64K (65,536) 110 loca­
tions. However, it's only necessary to 
put in circuits to decode only the 4 
high-order bits to designate nine 
specific memory-address allocations. 
These are listed in table 3. As with all 
construction projects, l had to ob­
serve practical limits when I froze the 
design. Even though the NS455A can 
support the printer port, the Term­
Mite ST as presented in this article 
does not incorporate it, and only 
eight of the nine 110 addresses are 
available. 

Term-Mite ST Design Details 
The Term-Mite ST is an intelligent 

video-display terminal built from 21 
integrated circuits (or 18 if you use a 
parallel-encoded keyboard). Shown 
in the schematic diagram of figure 4 
on page 46, the circuit is intended to 
operate with the same ordinary 2K­
byte terminal-control program mask­
programmed into the generic 
NS455A but contained instead in a 
2K-byte type-2716 EPROM (erasable 



Number Type +5 v GND +12 v -12 v Number Type +5 v GND +12 v -12 v 
IC1 6116 24 12 IC12 74LS373 20 10 
IC2 6116 24 12 IC13 74LS373 20 10 I 

IC3 74LS373 20 10 IC14 2716 24 12 
IC4 74LS373 20 10 IC15 74LS374 20 10 
IC5 74LS138 16 8 IC16 74LS154 24 12 
IC6 74LS240 20 10 IC17 74LS123 16 8 
IC7 74LS240 20 10 IC18 74LS244 20 10 

I 
\CB 
IC9 

74LS240 
74LS240 

20 
20 

10 
10 

IC19 
IC20 

MC1488 
MC1489 14 

7 
7 

14 1 

IC10 74LS240 20 10 IC21 74LS86 14 7 
IC11 NS455 48 24 

Table 5: Power connections for integrated circuits in figure 4 (page 46 ). Another EPROM could be substituted for the 2716 in some applications. 

programmable ROM). The Term-Mite 
ST could potentially handle up to 8K 
bytes of external program memory (a 
type-2764 EPROM), which would 
allow the control program to be en­
hanced-perhaps to include more 
features or to emulate the display 
protocols of popular commercially 
sold terminals. 

The display format is 24 lines of 80 
characters, with a 25th reverse-video 
status line. The particular TMP ver­
sion I have chosen uses a 12-MHz 
crystal and displays characters in a 5­
by 7-dot matrix in a 7- by 10-dot char­
acter area. The masked program 
automatically configures the correct 
horizontal and vertical frequencies. 

In figure 4, !Cl through ICS con­
stitute the video-display memory sec­
tion. Two type-6116 static RAM chips 
(!Cl, IC2) form a 2K-word display 
memory of 16-bit words. The low­
byte chip (IC2) contains the ASCII 
character codes, while the high-byte 
chip (ICl) holds the screen attributes. 
The attributes supported are listed in 
table 4, with their relation to bits in 
!Cl shown. 

IC3 and IC4 are the type-74LS373 
address latches for the display mem­
ory. When any access to external dis­
play memory occurs, the address of 
the location is set on lines SBO 
through 5815 and loaded into these 
two latches on the occurrence of the 
address-latch-enable strobe (RAM 
ALE) signal. Address bits A12 
through AlS are decoded through a 
74LS138 (ICS) to provide eight enable 
lines for the memory-mapped 110 as 
described previously. Depending 
upon whether the instruction is a 

memory-read or memory-write oper­
ation, either the active-low RAM RD 
or RAM WR line will be logic 0 
(active). 

Not all the decoded address-strobe 
signals are used in the Term-Mite Sf, 
and only eight of the nine possible 
are implemented. To cut down on the 
number of chips, I decided to limit 
the display memory to a single 4K­
byte page and not include a printer­
output port. The software as sup­
plied still supports four pages and 
the printer, so you may expand on 

As with all 
construction projects 

I had to observe 
practical limits when 

I froze the design. 

the basic design if you feel resource­
ful and feel like wiring a few more 
chips. 

The remaining memory-mapped 
I/O devices are three configuration 
switches (buffered through IC6, 7, 
and 8-three 74LS240 chips) and 12 
bits of scanned keyboard data (buf­
fered through IC9 and 10). Each 
device is addressed and its data gated 
onto the bus during the RAM RD 
pulse. Next month I'll describe these 
switches and the scanning logic in 
greater detail. 

On the right-hand side of the TMP 
(ICll) is the program-memory 
(EPROM) and user-110 circuitry. In a 
process similar to that described for 
the display memory, an address is 

loaded into the latches IC12 and IC13 
during the active state of the ROM 
ALE; the EPROM data is read during 
the PSEN pulse. Type-2716, -2732, 
or -2764 EPROMs may be used (with 
proper jumper selection). 

A parallel keyboard, instead of a 
scanned keyboard, may be connected 
to the Term-Mite ST through the 
type-74LS244 buffer IC18. Of the 8-bit 
input port, 7 bits are used to transfer 
ASCII data, while the eighth bit is 
borrowed for RS-232C handshaking. 
The keyboard strobe (active-low) con­
nects directly to the REIO TMP line 
and generates an interrupt when 
active. 

Serial communication is handled 
directly by the TMP through an on­
board UART. The data rate and pro­
tocol are set via configuration 
switches, and full handshaking is 
supported. The MC1488 buffer and 
MC1489 driver are connected direct­
ly to the TMP. 

The TMP also has a direct output 
line for a bell signal trigger. The pulse 
is generated whenever a Control-G 
code is output or whenever the cur­
sor reaches column 72 on the display 
screen. The trigger pulse is only a few 
microseconds long, so that a mono­
stable multivibrator, or one-shot 
(IC17), is needed to stretch the pulse 
and drive a self-contained piezoelec­
tric transducer. 

Video output from the TMP is in 
the form of separate horizontal sync, 
vertical sync, and luminance signals. 
IC21, in combination with some 
discrete components, merges these to 
generate a composite-video signal. 
Because of the wide bandwidth re-
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quired for the 80-column display, you 
would probably have limited success 
using an RF (radio-frequency) modu›
lator and TV set. I recommend that 
you use a high-quality CRT monitor 
for best results. 

Although the current 2K-byte 
control-software release does not 
support it, the hardware provides a 
light-pen input in the form of an in›
terrupt to the TMP. With proper pro›
gramming, you could get the TMP to 
remember where the electron beam 
was scanning when the interrupt 

Editor’s Note: Steve often refers to previous Cir›
cuit Cellar articles as reference material for each 
month’s current article. Most of these past articles 
are available in reprint books from BYfE Books, 
McGraw-Hill Book Company, POB 400, Hights›
town, NJ 08250. 

Ciarcia’s Circuit Cellar, Volume I covers articles 
that appeared in BYfE ftvm September 1977 through 
November 1978. Ciarcia’s Circuit Cellar, Volume 
II contains articles from December 1978 through 
June 1980. Ciarcia’s Circuit Cellar, Volume III 
contains articles from July 1980 through December 
1981. Ciarcia’s Circuit Cellar, Volume IV, soon 
to appear, will contain articles from Jamian1 1982 
through June 1983. 

10. �Titus, Jonathan. "Build the Mark 8 Minicam• 
puter." Radio Electronics, July 1974, page 29. 

11. �Wierenga, Theron. "Construction of a Fourth›
Generation Video Terminal.’’ Part 1, BYTE, 
August 1980, page 210. Part 2, BYTE, 
September 1980, page 126. 

To receive a complete list of Ciarcia’s 
Circuit Cellar project kits available from 
the Micromint, circle 100 on the reader 
service inquiry card at the back of the 
magazine. 

happened and subsequently return a 
value giving the location to the pro›
gram. And with the proper software 
running in the host computer, all 
sorts of menu-driven tasks could be 
handled in this way. 

Next Month: 
In part 2 we’ll examine the TMP soft›

ware more closely and explain exactly 
what all the Escape and control sequences 
do. 

Steve Ciarcia (pronounced "see-ARE-see-ah") is 
an electronics engineer and computer consultant 
with experience in process control, digital design, 
nuclear instnm1entation, product development, and 
marketing. In addition to writing for BYfE, he has 
published several books. He can be contacted at POB 
582, Glastonbury, CT 06033. 

Special thanks to Bob Harbrecht of National 
Semiconductor Corporation for his help with this 
project. 
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The monitor to meet yourPGS id it. needs 
With the no-compromise 

monitor, the Princeton HX-12, All three PGS monitors are 
PGS set the industry standard engineered for no-compromise 
for price/performance In a high performance: to provide you 
resolution RGB color monitor. with a cleaner, sharper image 

Now, we've done it again than any other monitor in the 
with the SR-12: our new super- same price class. The HX-12 and 
resolution RGB monitor that the SR-12 both feature uncom­
meets the most demanding ex- promising color convergence · 
pectations at a price that will for crisp whites without color 
surprise you. bleed. The MAX-12 offers 

And PGS has set new impressive clarity in a mono-
standards in monochrome chrome monitor with easy-on­
monitors, too, with the new the-eyes amber phosphor. 
MAX-12 amber monitor that's And all three monitors come 
as easy on the eyes as it is on with a shielded cable that plugs 
your budget. directly into the IBM PC or XT. 

-····· -oes 1t a 



Check the specifications 

The HX-12 has rhe highest 
resolution (690x240) and the 
finestdotpitch(.3Jmm) in its 
class. And yet it's suggested 
retail price is comparable to 
many medium resolution moni­
tors. The HX-12 brings no­
compromise color to the PC and 
now, with the PGS RGB-80 
board, to the Apple lie as well. 

The new SR-12 also features a 
.3 I mm dot pitch supporting 690 
horizontal resolution. However, 
by increasing the horizontal 
scan rate to 31.5 KHZ, the SR- 12 
can support 480 vertical resolu­
tion in non-interlaced mode. 
This results in a very high 
quality. flickerless image with 
the ability to generate text that 
is truly of monochrome quality, 
making it equally suitable for 
word processing and for color 
graphics. Suggested retail price, 
a remarkable S799. 

��a1n. �
ThenewMAX-12 offers you 
an amber monitor with 720x350 
resolution at a suggested retail 
price I5249) that is actually 
lower than the leading green­
on-black competitor. And the 
MAX-12, unlike many other 
amber monitors, runs off the 
IBM PC monochrome card-
no special card is required. 
Clarity of the MAX-12 is 
enhanced by dynamic focusing 
circuitry which ensures sharp­
ness not only in the center but 
also in the edges and corners. 

• 

! A non-glare screen is standard 
on all PGS monitors, color or 
monochrome-a feature you·r 
eyes will really appreciate in a 
long work session. 

Whatever your needs, from 
word processing to super 
resolution graphics, there's 
how a no-compromise PGS 
monitor that sets the standard. 
Ask your dealer for a demon­
stration and let your eyes 
decide. Or call for more infor­
mation and the name of your 
nearest dealer. 

You can look to PGS • 
for the Image 
your eyes deserve. 

800-221- t 490 

Circle 290 on Inquiry card. 

1101-1 State Road 
Princeton New Jersey 08540 
609 683- 1660 
TLX 6857009 PGS Prin 
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"character summary") for convenient 
viewing by the writer. The CHARAC­
TER command might have switches 
that select specifiable kinds of infor­
mation from the character blocks 
rather than the entire blocks. For ex­
ample, verbs, adverbs, and adjectives 
that express feeling might all be 
pulled out of the manuscript to give 
the writer a check on the character's 
emotional evolution. Terms likely to 
be used in physical descriptions of 
the characte.r might similarly be ex­
tracted. A pop-up menu headed . 
"Character" might have these sub­
headings: 

Feelings 
Physical description 
Actions 
Associations 

People 
Places 

Spoken words 

Another command, PLACES, 
could extract all the passages in 
which the character is mentioned in 
connection with any country, city, 
town, building, room, and so on. A 
command called ATMOSPHERE 
could extract all passages containing 
terms of color, feeling, sound, etc., in 
connection with a specifiable place. 

The next step in making software 
more useful to a writer would be to 
allow use of Boolean operators with 
these commands. It would be useful, 
for example, if a writer could ask for 
all passages containing references to 
both the character Tom and the room 
cellar. 

This special text editor would gain 
tremendous power if it enabled the 
writer to insert markers that corres­
pond to milestones, such as chapter 
breaks, scene breaks, climax, 
denouement, and so on. The other 
commands could then present their 
data in relation to the milestones. It 
would be handy, for example, to see 
how a character's feelings or actions 
after the climax compared with those 
before. Using Boolean operators 
along with milestones, the writer 
could quickly select information that 
shows how a character feels about a 
certain place both before and after the 
climax of the story. Since characters' 
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emotions are often expressed in rela­
tion to the objects around them, the 
combination of milestones and 
Boolean operators would be a power­
ful characterization tool. 

An equally useful extension would 
let the writer specify a new com­
mand, a list of menu items to appear 
when the command is invoked, and 
a list of words and phrases to search 
whenever the writer used the com­
mand and specified a menu item. 

It is worth noting that none of 
these suggestions for developing an 
editing program for writers of fiction 
would do anything to replace or 
diminish the writers' creativity. The 
commands would merely give the 
writer quick access to information 
that related to developing concepts in 
the story. The writer could check how 
the text on disk compared to the 
writer's current ideas about a char­
acter, place, and so on. As the writer's 
ideas changed, the editing com­
mands would help extract the rele­
vant passages to speed the reshaping · 
of the text to reflect the writer's 
changed ideas. 

Special Functions for Special 
Needs 

Just as fiction writers have special 
needs, so do writers of other kinds 
of documents. In writing a proposal 
for funding, for example, it would be 
useful to have the document sum­
marized instantly in terms of its 
references to objectives set in the RFP 
(Request for Proposal). Tracing each 
objective against a time line would be 
another helpful feature. Inveterate 
proposal writers could suggest other 
features. 

In narrative writing, it would be 
useful to be able to extract the se­
quence of tenses in a piece; in history 
especially, to extract the sequence of 
dates and times. 
. Business writers could suggest spe­
cial editing features for business 
plans and annual reports. Com­
mands that extracted all numerical in­
formation and plotted it against a 
time line would be useful during 
writing. Another helpful command 
would extract paragraphs containing 
references to specified divisions, 
departments, positions, or persons. 

Boolean operators would be as help­
ful here as in fiction. 

Other missing facilities would help 
writers in all fields. One problem in 
any extended piece of writing is to 
make strong transitions from one sec­
tion or chapter to the next. A com­
mand that extracted the last two para­
graphs of each section and the first 
two paragraphs of the following sec­
tion would let the writer have a quick 
look at all the transitions in the 
document. 

Good Signs 
Two programs that go beyond 

word processing are now on the mar­
ket: Thinktank, from Living Video­
text in Palo Alto, California, and 
Zyindex, from Zylab Corporation in 
Chicago, Illinois. Both these pro­
grams recognize that a collection of 
words can be much more than a 
finished document. They give the 
user new ways of getting hold of in­
formation contained in text files. 

In the case of Thinktank, available 
for the Apple Ile for $150 and the IBM 
PC for $195, you obtain information 
through a tree structure. A document 
is a large outline. There are headings 
and subheadings ad infinitum, but 
you see only as much of the outline 
as you wish. The EXPAND and COI.r 
LAPSE commands control what you 
see. Thinktank displays a "+" in 
front of every heading that has fur­
ther information under it. You know 
you have reached the end of a branch 
when a " - " sign precedes a heading. 
If you use the EXPAND command on 
an item that is preceded by a " + ': the 
next level of branches will be dis­
played. You can expand your way 
through level after level. When you 
want to concentrate on the more 
general levels of the outline, you use 
the COLLAPSE command to hide the 
levels that give details. By expanding 
and collapsing, you can delve into 
the tree of data or concentrate on 
only the broad headings. You can 
also move items about in the struc­
ture, promoting them to higher levels 
or moving them to other parts of the 
outline. You can insert new items and 
merge old ones as well. 

Thinktank, then, is most useful 
when a document is in the formative 





Photo 1: Thinktank in use, with the main command menu shown. Photo 2: The edit menu of Thinktank. Although not a word pro›�
The EXTRA command at right leads to a second list ofcommands. cessor in the usual sense, Thinktank does include a good text editor. �
Each item preceded lnj a "+ " can be expanded to show subheadings 
or paragraphs, while each item preceded by a " - " represents the end 
of a branch. 

stages. As your ideas change and 
various aspects of them become more 
and less important, you can alter the 
document to reflect the changes. 
However much rearranging you do, 
Thinktank leaves you with a neat out­
line that looks as if you understood 
the subject when you started out. 

In a way, Thinktank is analogous to 
a spreadsheet. A spreadsheet lets 
you rearrange numbers and relation­
ships until you find a coherent ar­
rangement that shows how to attain 
your goals. Thinktank manipulates 
text in a way that lets you rearrange 
its internal logical relationships until 
the structure supports a main idea. 
A spreadsheet is a number manipu­
lator. Thinktank is a text manipulator. 

Living Videotext calls Thinktank an 
"idea processor" to distinguish it 
from a word processor. While the 
term is a bit optimistic, it will have to 
do until a better one comes along. 
Thinktank's specific contribution is to 
apply tree structures to text. Its more 
general contribution is to treat a body 
of text as a database whose parts hap­
pen to be text. 

Photo 1 shows a sample screen 
from Thinktank. As the main com­
mand menu reveals, Thinktank lets 
you search for items based on key­
words. This search differs from one 
in a word processor in that it finds 
paragraphs or branches that contain 
a keyword-not just the keyword. In 
other words, you can confine your 
search for a keyword to a particular 
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area. Selecting the EXTRA command 
at the right of the main menu brings 
a menu of extra commands, includ­
ing PROMOTE, which promotes a 
subheading to a higher level. Photo 
2 shows the edit menu, displayed 
after you select the EDIT command 
from the main menu. 

Zyindex, too, treats text as a data­
base. This program lets you search a 
body of text for occurrences of any 
word, or of any two or more words 
within a specifiable number of words 
of each other. What makes Zyindex 
so much more valuable than the 
Search function of a word processor 
is the availability of Boolean opera­
tors. You can look for any occurrence 
of either "Johnson" or "Holmes" 
within 100 words of "embezzlement:' 
Or any occurrence of both "Johnson" 
and "Holmes" within 100 words of 
"embezzlement:' 

Zyindex works by making an index 
of all the informational words in what 
it calls a textbase. That is to say, the 
index excludes "noise" words, such 
as prepositions and conjunctions. 
You make a search request with 
Zyindex by combining content terms 
with connector words. The connec­
tor words are OR, AND, NOI; WITH­
IN, and ( ) [parentheses] . NOT rep­
resents the exclusive OR, and the 
parentheses are used to mark the 
scope of the other connectors. 
Zyindex will print out all the files that 
conform to a request or let you peek 
at the relevant passages within those 

files. Zyindex runs on the IBM PC, 
requires 192K bytes of RAM and two 
double-sided drives, and costs $295. 

Zyindex enables you to test for rela­
tionships among items in an index. 
You can extract relevant information 
quickly to test a theory, to support an 
argument, to confirm an association, 
or to speed analysis of a body of text 
that resides on disk. 

Programs like Thinktank and 
Zyindex show that word processing 
is the least interesting part of process­
ing text; the interesting parts are dur­
ing the generation of ideas, which 
Thinktank aids, and during the 
analysis of a body of information ac­
cumulated in text files, which 
Zyindex aids. These programs hold 
great promise because they show that 
programmers are thinking of ways to 
let personal computer users do more 
with text than print clean copies and 
individually addressed form letters. 

If anything is holding back devel­
opment of software for text manipu­
lation, it is the failure of those of us 
who create, edit, and analyze text to 
specify features that would be useful 
to us. In the age of the typewriter, 
there was no point in dreaming of 
such features. In the age of the per­
sonal computer, expressing our 
dreams may result in products that 
make such features a reality. • 

Phil Lem mons is managing editor of BYTE. He 
can be reached at POB 372, Hancock, NH 03449. 
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TEK GRAPHICS DESKTOP THE GRAPHICS 
PRODUCTS STANDARD 

Powerful text editing. �
High-speed graphics. Color copies. �
The new desktop family from Tek! �

VT100 text editing and 
PLOT10 color graphics 
are now packaged as 

. basic desktop units and 
priced from $3995 • 
complete. 

Tek's new 4100 Series 
desktop terminals answer 
a range of resolution , 
screen size, color palette 
and local intelligence 
needs. All three feature 
outstanding 60 Hz non­
interlaced displays and 
rapid 16-bit graphic pro­
cessing speeds. 

As simulated. Tek's 60 Hz 
refresh rate and bright phos­
phors result in a fli cker-free 
image wilh perceivably better 
definit ion than that provided 
by 30 Hz terminal quoling 
greater pixel densities. 

Standard capabilities 
include 38.4K baud com­
munications; easy color 
selection from the key­
board ; 4096 x 4096 ad­
dressable display space; 
a separate display sur­
face for alphanumerics or 
communications dialog; 
and compatibility with 
ANSI X3.64 screen edi­
tors, including DEC 
VT100 extensions. 

Each offers 4105 4107 4109 
an uncondi­ Display Size 330mm (13" ) 330mm (13") 483mm(19"]
tional, one­ Displayable Colors 
year on-site Graphics 8 16 16 
warranty. Tek Alphanumeric 8 8 8 

Warranty-Plus Pale te 641 64 4.096 
extends this Resolution 480x360 640x480 640x480 
Coverage two Segment Memory 128K Bytes 256K Bytes
additional �P�r�-�i�c�e�-�-�-�~�$�-�3 �.�-�9�9�-�5�-�-�-�-�~�-�-�-�~�- �-

$6,950 $9,950 
years at mini­

�;�j�) �£ �~�:�J� �;�)�>�.�j�~�:�Jmal COS!. Warranty-Plus $195 

For less than $1,600, provides up to 886K RAM 
you can add Tek's com­ for standalone program­
pact, plug-compatible ming and pre- or post­
4695 Color Graphics processing- to help you 
Copier. With a palette of conserve host power 
up to 125 shades, the 4695 while you build upon a 
lets you reproduce graphic central data base. 
and alphanumeric displays Factor in compatibility 
on report-size paper or with Tek PLOT 10 soft­
transparency film at the ware and 4110 Series 
push of a button. terminals, and you'll 

discover the first 
desktop graphics that 
you can't outgrow. Call 
your Tek Sales Engineer 
for a demonstration. 
For the number, or for 
literature, contact: 
U.S.A., Asia, Australia, 
Central & South America, 
Japan 
Tektronix, Inc. 
PO. Box 4828 
Portland, OR 97208 
Phone: 800/547-1512 
Oregon only : 800/452-1877 

All 4100 Series terminals Europe, Africa, Middle East feature programmable Tektronix Europe B.V.keyboards with innovat ive Postbox 827 Joydisk for conven ien t 1180 AV Amstelveen
graphics input. The Netherlands 

Tele x: 18312-18328 
At any time, you Canada

can plug into Tek's new Tektronix Canada Inc. 
4170 Local Graphics PO. Box 6500 
Processing unit. The Barrie. Ontario L4M 4V3 
CP/M-86-based 4170 Phone: 705/737-2700 

•All prices Quoted are U.S. 
Domestic only . 

Tektronoo �
COMMtTTEO TO EXCEll..ENCE 
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Good things come in 2s. �
The DMP-40-2 is a good example. �

TWO PENS, poised and able, help you create 
vivid multicolor business graphics quickly and 
simply, or let you plot and draw different line 
widths for critical drafting applications. 

TWO FORMAT SIZES give you the freedom 
to generate vibrant graphics for reports and pre­
sentations. The standard 8Y2 x 11" format is 
ideal for use in the report body, while the larger 
size is suitable for foldouts and photo reduc­
tions. Both the standard and larger 11 x 17" for­
mats are available in bond, vellum and acetate 
film (for colorful overlays or overhead trans­
parencies). The two formats are interchangeable 
with drafting sizes A and B. No extra-cost ac­
cessories are needed when plotting on different 
surfaces. 

TWO INTELLIGENCE LEVELS provide 
the flexibility to plot in either a 'smart'or incre­
mental mode. With internal firmware that oc­
cupies 16-thousand bytes, the DMP- 40-2 
borders on brilliance. It's capable of automat­
ically generating such complex figures as circles, 
arcs, ellipses and general curves with a single 
simple command. 
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More software is tailored to the Houston In­
strument DMP-40 Series than for any other 
plotter. Well over a hundred programs are avail­
able, offered by scores of capable vendors. Each 
program has been configured in concert with 
Houston Instrument, so there are no rude sur­
prises when you hit 'return.' Versatile programs 
for business graphics, investment analysis and 
computer-aided drafting are all available, with 
more added virtually on a daily basis. 

Choose 2 for the show, and treat yourself to 
superior multi-color graphics at a very 'budget 
friendly*' price. 

For the name, address and phone number ofyour 
nearest distributor or dealer, write Houston Instru­
ment, 8500 Cameron Rd., Austin, Texas 78753. 
Phone 512-835-0900 or 800-531-5205 if outside 
Texas. In Europe contact Bausch & Lomb Belgium 
NV., Rochesterlaan 6, 8240 Gistel, Belgium. Tel. 
059-27-74-45, tlx 846-81399. 

houston instrument 
*Suggested US Retail $995. 
Meets FCC class B requirements. UL Listed. 4POll 

Circle 185 on inquiry card. 



User's Col·umn �

IDToo Many Leads, or What • 

*;?!#"*? Goes First? �
In a heavy news month, our user covers several important items 

This has been the month of the 
changing lead. It began with 
upgrading the Eagle 1600. Then Tyler 
Sperry brought over the Kaypro 10, 
a portable machine with a hard disk. 
We'd nosoonergotthatrunning than 
the Osborne Computer Corporation 
filed for Chapter 11, and that need­
ed commenting on. Then I got upset 
by the mess Congress is making out 
of attempts to promote computer 
literacy, but before I could write 
anything about it, Epson sent us yet 
another version of Valdocs for the 
QX-10. 

Just after that, I got a copy of the 
legal reasoning in the Apple v. 
Franklin suit, which holds that "a 
computer program, whether in object 
code or in source code, is a 'literary 
work' and is protected from 
unauthorized copying:' There are 
some powerful implications in that. 
For one thing, if program publishers 
rely on copyright, how can they ex­
pect to enforce those silly licensing 
agreements they foist off on us? 

If all that weren't enough, I went 
to CP/M East in Boston, where Digital 
Research's Gary Kildall displayed DR 
Logo and Bill Godbout held a big 

by Jerry Pournelle 
clambake to celebrate Compuprds 
tenth anniversary. Godbout also 
unveiled the Compupro 10, formerly 
yclept Shirley, and there's a story to 
go with that. Rod Coleman was 
there, too, with the new Sage IV, 
which is a good candidate for the best 
available computer based on the 
68000 chip. Finally, after CP/M East 
I paid my very first visit to BYTE 
headquarters in Peterborough, New 
Hampshire. 

Any one of these events would be 
important enough for the lead item 
in the column, but none of them is, 
because on the way to Peterborough 
I stopped at Steve Garcia's Circuit 
Cellar. 

Quicksilver 
Steve has designed an absolutely 

dynamite upgrade to the IBM PC. He 
asked me not to do the full story this 
issue, because he's still playing 
around with the way he wants to 
package it. That's fine, but if you're 
at all short of money, don't buy 
anything for your PC until you've 
seen Ciarcia's Quicksilver. I can 
damed near guarantee it will be the 
first thing you'll want. 

Quicksilver is a one-card computer 
that uses the IBM PC as a power 
supply, disk drive, and smart ter­
minal. It has its own CPU (central 
processing unit, or brain) aboard. 
Using Quicksilver is simple: you 
preload a PC BASIC compiler that 
appears as if it's in ROM and write 
a program in BASIC, doing all your 
debugging and logic testing in the 
usual way. Then you run it under 
Quicksilver, which compiles the pro­
gram in seconds as you '1oad" it. 
Then it executes the compiled pro­
gram. The results are astounding. I 
might not have believed it if I hadn't 
seen it myself: programs run 100 times 
as fast. 

If that weren't enough, Quicksilver 
also lets you run CP/M-80 programs 
and has a C compiler. There's also a 
structured assembler and a text editor 
integrated with the BASIC compiler. 
I didn't myself see those features 
work, but I've no reason to doubt that 
they do. Ciarcia has a habit of getting 
things right. 

Incidentally, for the congenital 
doubters among our readership: 
there really is a Circuit Cellar, and it 
really is in Steve's basement. 
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PRINTER �
SERVICE, COMPUTER AND SOFTWARE STORECOMPATIBILITY, and LOW PRICE, 
are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so 
our professional staff can help you choose the right printer for 
your personal and business needs. Every Printer Purchase 
includes: 

1) Low Prices 
2) Same Day Shipping 

IDS 480 
• � 110 CPS, Bi-Directional, Logic 

Seeking 
• � 24x9DotMatrix, 10, 12, 16.7CPI, 

Plus Proportional Spacing 
• � Parallel and Serial Port 

Standard 

$CALL 

DOT MATRIX PRINTERS 

EPSON SERIES 
FX 80 ................. $CALL 
FX 100 ................ $ CALL 

OKIDATA SERIES �
82A ............ , ... ·... $CALL �
83A ................... $CALL �
92A ................... $CALL �
93A .......... . ... .. . . . $CALL �
84 (parallel) ........... $CALL �

C. ITOH SERIES 
8510 Prowriter ........... $ 395 
Prowriter 11 .•...•• •• • •• $ CALL 

IDS SERIES 
Microprism 480 .......... $ 395 
Prism 80 .............. $ CALL 
Prism 132 .. ....... . ... $ CALL 

GEMINI SERIES 
Gemini 10X ....... . .... $CALL 
Gemini 15X ............ $CALL 
Delta 10 ............... $ CALL 

Toshiba P 1350 .......... $CALL �

3) Free Technical Support 
4) Full Service Option 

BROTHER HR-15 
• � 13 CPS - Bi-directional - Super & 

Subscript 
• � 10 , 12, 15 and Proportional Spac­

ing Pitch 
• � Optional Tractor, Sheetfeed and 

Keyboard 
Parallel $CALL 
Serial .................... $CALL 

LETTER QUALITY PRINTERS 

BROTHER SERIES 
HR-1 .................. $CALL 
HR-15 ................ $CALL 
HR-25 ................ $ CALL 

COM REX SERIES 
�C�R�~�1� .................... $ 650 
CR-2 . . . .... ... ...... . . $CALL 
CR-25 ................ $CALL 

C. ITOH SERIES 
F-10 40 CPS ........... $CALL 
F-10 55 CPS ........... $ CALL 

NEC SERIES �
2010 .. .... ............ $CALL �
2030 .................. $CALL �
2050 ...........•...... $CALL �
3510 .................. $CALL �
3530 ............... . .. $CALL �
3550 .................. $CALL �
7710 ... .. . . . . . . ....... $CALL �
7730 ... : ......... . .... $CALL �

NEC Accessories ........ $CALL �

We carry a full line of Cables and Accessories 
PHONE REBATE: Call (714) 241-0701 and ask us about. .. 
We are so confident of our LOW PRICES and SUPPORT that we are going to ask you to make the 
in ital investment by calling us. In return , when you buy your printer from us, we will rebatethe cost 
of your call and deduct it from your invoice. 
HOW TO ORDER: Our phone lines are open from 8 a.m. to 6 p.m. PST, Monday-Friday. We accept 
VISA. MASTERCHARGE (at no extra charge). personal checks take two weeks to clear. coo·s 
accepted. Same-day shipment on orders placed before 1 p.m. Manufacturer's warranty applicable 
on all equipment. Prices subject to change. 
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However, if you picture a basement 
as a damp, messy place, get rid of that 
image. Ciarcia1s Circuit Cellar is none 
of that. Most of it is carpeted, with 
paneled walls and designer furniture, 
more rec room than cellar. In the 
middle of all that is a work area with 
wide Formica-topped counters and 
lots of test equipment. 

It's also neat. In fact, although 
they're tearing Steve's house apart to 
put in a new kitchen, the whole place 
is neat, which suggests that Steve 
and his wife, Joyce, have some fun­
damental secret that escapes the rest 
of us. Every time I see a place like his, 
I get fantastic plans. If I just add 
storage cabinets here and bookcases 
there, I too could have some bare 
counter tops, and chairs not piled 
with paper and boxes, and 
somewhere to put things as they 
come in. 

Then I come home to Chaos 
Manor. Ah, well . 

Survival 
I'm writing this in early October. 

Just at the moment, in obvious reac­
tion to the Osborne disaster, both 
computer and mainstream maga­
zines are full of articles and editorials 
about "the great shakeout" in the 
micro industry. A number of com­
panies are said to be in trouble, and 
"experts" are predicting that we've 
reached a new age in micros, one in 
which only the giants like IBM can 
survive. 

I don't believe that. 
I suppose the micro industry will 

be dominated by the giants-but 
there's plenty of room for the others. 
In U.S. business as a whole, about 10 
percent of all sales are made by com­
panies with a gross income of less 
than half a million dollars. There are 
some 5million of them. Another 35 
percent of all sales are made by the 
520,625 companies with gross in­
comes of $500,000 to $25 million. At 
the other end of the spectrum, a bit 
less than half of all sales are made by 
the 2355 companies with gross in­
comes of $100 million or more. 

That's all U.S. business, from steel 
rails to books to coffee spoons. The 
computer industry is skewed a bit 
more toward smaller companies. I 
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