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Themes
40 Videotex Brlngs the World to Your Doorstep by Rich Malloyi Essentially an
enhancement of existing technologies, videotex will bring into your home or place of
business a host of services and conveniences, such as shopping and banking. \/ideotex's
potential is enormous, but a few problems must be worked out before it reaches the
mass market. Our theme articles address some of these problems and look at the possibilities
videotex presents.
42 Videotex: Science Fiction or Reality? by Darby Miller I An overview of the þedg-
ling videotex industry.
60 Prestel: The Basis of an Evolving Videotex System by Graham Hudson I The
pioneering videotex system is þexible enough to adopt anticipated technological advances.
32 NAPLPS Standard Graphics and the Microcomputer by Leo Lax and Mark
Olson I The authors discuss incentives for adopting the NAPLPS standard and what
NAPLPS means for microcomputer users.
96 Privacy and Vldeotex Systems by Richard M. Neustadt I The potential for abusing
personal information is that much greater with two-way systems.
I04 Graphics Artistry On Line by Martin NisenhoitzlThe Telidon videotex
workshop from the National Endowment for the Arts explores a new medium for ar-
tistic expression.
I 14 Commentary: Personal Computers and Vldeotex by Rich Malloy I The dif-
ferent worlds of personal computers and videotex complement each other in exciting
ways.

Features
Z6 Build the RTC-4 Real-Time Controller by Steve Ciarcia I A 4-bit singleðchip
microcomputer from Texas instruments comes preprogrammed for timed automatic
control.
130 The Microsoft Mouse by Chris Peters I Someone let the mouse out of the bag.
147 Benchmarking the Intel 8086 and 8088 by Gregg Williams I The 8086 is faster
than the 8088, but there's more than execution speed to consider when selecting a
computer.
óI66 Visi 0n's interface Design by Dr. George Woodmansee I Design philosophy
behind Visicorp's integrated software.
I86 Voice Lab, Part 1: A System for Digital Speech Synthesis and Analysis by
John E. Hoot I Modular routines make this speech synthesis and analysis system useful
for application programming and experimentation.
2 óI O Parallel IIO Ports for H-89 Computers by Ronald LaCiaustra I You can add
64 inputloutput ports plus a Centronics-type printer interface to your Heath-IZenith-89
computer.
Z66 The Touch of Color by David M. Dacus I Add a new, inexpensive keyboard
to Radio Shack's Color Computer.
286 BYTE West Coast: Improving the User interface at Digital Research by Phil
Lemmons and Barbara Robertson I Digital Research's vice-president of Commercial
Systems Divison, Gordon Eubanks, describes three different general approaches that his
company is taking to improve the user interface.
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299 The 8086-An Architecture for the Future, Part 2: Instruction Set by 
Stephen A. Heywood I The 8086 lets you easily construct compact programs. 

323 User's Column: Interstellar Drives, Osborne Accessories, DEDICATE/32, and 
Death Valley by Jerry Pournelle I A medley of miscellanea from our microcomputer 
maven. 

398 The 8088 Connection by Dan Rollins/ Interfacing IBM PC BASIC to machine›
language programs. 

41 7 Squeezing Memory from the Apple with Pascal by Jill David I Using Apple 
Pascal’s Segmentation facilities and a few other techniques. you can write bigger pro›
grams than you might have thought possible. 

428 Control Your Environment with the Atari 400/800 by David Alan Hayes I A 
combination of hardware and software enables your computer to monitor and influence Page 114 
your surroundings. �

460 The Practical EEPROM by Louis Wheeler I For less than the price of an EPROM �
eraser. you can buy an EEPROM that doesn’t need one. �

484 Add High-Level Logical Structure to Your FORTH Assembler by Victor �
Joseph Grazi I Some extensions to your FORTH assembler package can make your �
assembly-language programs more readable and easier to write. �

Reviews 
226 BUBDISK by Peter Callamaras I A bubble-memory device gives the Apple II 128K 
bytes of nonvolatile memory. �

232 Commodore 64 by Stan Wszola I Sprite graphics. good sound. and a 5595 price �
tag make Commodore’s new computer a versatile machine. �

248 The Strobe Plotting System by Jack L. Bishop I A low-cost plotter for graphs 
and charts. �

360 CP/M Plus by Mark Dahmke I This new disk operating system is faster and more �
efficient than CP/M. �

388 Quadram Corporation's MX700 by Curtis P. Feigel I This video terminal lets 
you view the equivalent of two typewritten pages. side by side, on a single screen. 

4 70 Alcor Pascal and Advanced Development Package by Rowland Archer 
Jr. I This package runs on the TRS-80 Models I and Ill and under CP/M. 
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How to buy a computer �
by the numbers. �

lntroducingthe Cromemco C-10 Per­
sonal Computer. Only $1785, including 
software, and you get more profes­
sional features and performance for the 
price than with any other persona I 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu­
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 5'A" disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use persona I com­
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 

ord processing, financial spread 
et, investment planning and BASIC. 
d-working, CP/M R-based software 
t meets your everyday needs. Soft­
e that could cost over $1000 some­

where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672 -3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O . Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1 C, 
1620 Copenhagen, Denmark. 

CP/ MR is a registered trademark of Digital Researcl1. Inc. 
All Crom em co products are serviced by TRW. 

Cromemco �
Tomorrow's computers today 
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Your computer talks to the SCIONThe system builder’s best choice 
Color System in SCREENWARE�,for color graphics is a CSSOOO 
SCION’s high level display firm›colorsystem from SCION. Its basic 
ware language. SCREENWAREcomponent is MicroAngelo’j the 
commands are used by the com›single board graphics display 
puter in each MicroAngelo bitcomputer that has revolutionized 
plane to generate graphics and monochrome display capability 
text primitives. User interface iswith low cost 512x480 pixel 
made simple with prompted sys›graphics resolution and 40 line 
tem set-up using SCION’s ColorPak.by 85 character text capacity. 

When MicroAngelo boards are combined, they create 
high resolution color graphics that have a unique ad›
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 
SCION’s Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar›
encies. Each transparency can display 2"-1 colors where 
n is the number ofbit planes it uses.. . 2 bit planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work with it inde›
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen›
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 

MicroAngelo based color graphics systems are easy to 
use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso›
lution color graphics for such a low price you can’t 
afford to design your own. 

Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 

System shown is a Model CS5050S. �
•A trademark of Intel Corp. �

SC/ON �
if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 

For S-100 ci rcle 501 on inqui ry card, For Multibus c irc le 502 on inquiry card. 





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

STRIPPED-DOWN 1495 COMPUTER IS IBM PC COMPATIBLE 
Farrady Electronics, Palo Alto, CA, is shipping the FE Model 64, a single-board computer whose board 
and software are compatible with the IBM Personal Computer; the unit is $ 249 in OEM quantities and 
$495 in single quantities. The board contains an Intel 8088 processor, five expansion slots (four more 
slots can be added), two serial ports, one parallel port, and 64K bytes of memory (expandable to 256K). 
The user must provide power supply, keyboard, disk drive, and disk and video boards to complete the 
system. 

RJJffSU DISPLAYS ENHANCED WORDSTAR FOR MICRO 16S 
Fujitsu is offering an enhanced version of the popular word-processing program Wordstar with its new 
dual-processor microcomputer, the Fujitsu Micro 16s (see June, p. 1 50). This version of Wordstar 
features menus in color, user-definable function keys, and multitasking under Concurrent CP/M. The 
Micro 16s, with 8086 and Z80 processors, two floppy-disk drives, an RGB monitor, CP/M-86, 
Wordstar, and Supercalc, will sell for about $3995. 

WESTERN ELECTRIC AND MICROSOFT ANNOUNCE NEW VERSIONS OF UNIX AND XENIX 
The Western Electric division of AT&T announced that its new version of the Unix operating system, 
called System Five, will work with several powerful microprocessors, including Intel's 80286, 
Motorola's 68000, and National Semiconductor's 16032. Microsoft, which sells Xenix (a business­
oriented version of Unix) and which is the largest licensee of Unix, responded by announcing that the 
company will incorporate Unix System Five's new enhancements into Xenix as soon as possible. 
Microsoft's version 3 of Xenix will be available soon for the Altos 586 and by November for the IBM 
PC. Because the entire Xenix package with all of its utility programs takes up about 8 megabytes, 
Microsoft has divided the system into modules. A single-user module will sell for $395. A multiuser 
module costs an additional $695. Two other modules can be added on top of the multiuser module: a 
system-development module for advanced programming work ($495) and a module for advanced text 
processing and typesetting ($395). 

CP/M LICENSES COVER HEWLETT-PACKARD, XEROX, AND UDI MACHINES 
Digital Research Inc ., Pacific Grove, CA, used NCC to announce licenses with three microcomputer 
manufacturers for various versions of the CP/M operating system. One of the licensing agreements 
makes CP/M-68K available with Hewlett-Packard's HP Series 200 personal computers. CP/M-68K is a 
16-bit version of CP/M that has been rewritten to take advantage of the power of the Motorola 68000, 
the 16/32-bit microprocessor used in all HP Series 200 computers. Digital Research views this contract 
as important because it's one of the first high-volume distribution agreements for CP/M-68K, which 
provides a bridge for transporting application software between Unix and CP/M systems. 

Another licensing agreement enables Xerox Corp. to use CP/M and CP/M-86 on Xerox's 16/8 
professional computer, which was introduced in early May. The 1 6/8 has both 8- and 1 6-bit 
microprocessors, each with separate memory, and the two versions of CP/M will allow users to perform 
separate operations simultaneously. The last of the Digital Research licensing agreements is with 
Universal Data Inc., Clarkston, Ml, and provides CP/M for the UDl-500 8-bit portable computer, which 
was also announced at NCC. 

NETWORKING AND WINDOWS FOR THE IBM PC 
3Com Corporation, Xerox, and Visicorp have embarked on a joint project that will allow IBM PCs that 
are interconnected via 3Com's Ethernet interface and running Visi On to exchange electronic mail and to 
access Xerox laser printers and file servers. Xerox will design the print/filing/mailing module, and Visi­
corp and 3Com will market it. In addition to allowing electronic mail with Visi On-based applications, 
this product will enable IBM PCs in the office to be used with other Ethernet-based office equipment. In 
a related announcement, Xerox pledged that it would work closely with Visicorp to develop Visi On for 
Xerox's personal computers. 

In yet another network offering, Davong Systems introduced Multilink, which enables up to 255 IBM 
PC or XT users to share hard-disk resources. Using a data-transfer rate of 2.5 megabits per second, this 
network is based on ARCNET levels 1 and 2. The network interface consists of a network transceiver, a 
local-network controller, a data buffer, a host interface, and ROM. The interface card for each node is 
$595 and requires 1 28K bytes per node. The networking software sells for $ 500. The maximum 

Continued on page 296 
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If you guessed that a Practical 
Peripherals Microbuffer™ 
printer buffer saves time, 
you're right. For the way it 
works, this inexpensive prod­
uct is the most practical addi­
tion to your microcomputer 
system ever. 

With Microbuffer, you 
don't have to wait for your 
printer to finish before you 
resume using your computer. 

Data is received and 
stored at fast speeds, then 
released from M icrobuff er's 
memory to your printer. 

This is called buffer­
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver­
sion of Microbuffer, these buf­
fering capacities range from a 
useful 8K of random access 
memory - big enough for 
8,000 characters of storage ­
up to a very large 256K ­
enough for 256,000 characters 
of storage. 

14 BYTE July 1983 



Practical Peripherals 
makes stand-alone Micro-
buffers for any computer and 
printer combination, including 
add-on units especially for 
Apple II computer and/or 
Epson printers. 

Each has different fea›
tures like graphics dumps and 
text formatting besides its 
buffering capabilities. You can 
choose one that’s just right for 
your system. 

Best of all, they’re built 
to last and work exactly like 
they’re supposed to. 

If you’re still guessing 
whether you can afford to have 
one, talk with any computer 
dealer. That’s the best way to 
find out how practical a 
Practical Peripherals 
Microbuffer is. 

PRJll:'J'll:JI& 
PERIPllERJl&S 

Practical Peripherals. Inc. �
81245 La Baya Drive, Westlake Vill age, �
Cal ifornia 91862. (218) 991-11200 �

Ci re le 322 on inquiry card. 
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Letters-----------------------------------------------------------------­
Fuzzier Than Intended 

There are errors in the programs ac­
companying my article "Keywords in a 
Fuzzy Context " (March, p. 389). Line 182 
in the program BIBBLD.BAS should read 
'WORD$= LEFT$(WORD$,KWD. 
LEN%)' vice 'WORD$=LEFT$(WORD$, 
16)'. Without this change, the program 
will not work correctly for keywords with 
lengths other than 16 characters. A second 
error is present in the program 
VOCLST.BAS in line 6, which contains 
an extraneous variable, KWD, in the 
COMMON variable list. Line 6 should 
read 

COMMON ISS .LEN%, CLS$,ERR % , 
]OUR.LEN% ,KWD.LEN% ,CMD$(1) 

With the error certain sequences of pro­
gram operation will result in an inability 
to chain from the keyword listing function 
back to the main menu. 

Thomas A. Smith 
1525 Lyndhurst Ave. 
Camarillo, CA 93010 

Thomas Smith's "Keywords in a Fuzzy 
Context" was most interesting. However, 
his mathematical interpretations of the 
fuzzy operations seem to yield perhaps 
unintended results. 

By defining the Boolean AND opera­
tion as the minimum of two values, Smith 
has created a function that emphasizes the 
smaller value and ignores the larger one. 
Consider the use of the AND operation as 
applied to the values of the corresponding 
keywords in the interrogation and the ar­
ticle descriptors. If an interrogation at­
tribute was assigned a weight of 0.4 and a 
group of five articles with keyword values 
of 0.2, 0.4, 0.6, 0.8, and 1.0 were being 
considered, the results of the fuzzy AND 
would be 0.2 , 0.4, 0.4 , 0.4 , and 0.4 
respectively. Thus, rather than reflect a 
combination of the desired importance of 
an attribute and its value in an article, the 
AND operation limits the value of an arti­
cle attribute to the keyword value, i.e ., all 
articles with values greater than 0.4 will 
be evaluated equally and assigned a max­
imum result of 0.4 . Why doesn't Smith 
use the arithmetic multiply function that 
would yield a more discriminating set of 
values: 0.08, 0.16, 0.24, 0.32, and 0.4? 

A similar distortion occurs in the use of 
the OR operation, which is defined as the 
maximum of two values. Compare the 
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results of (0.9 or 0.1) versus (0.8 or 0.8). Is 
the former pair, which yields a result of 
0. 9, really superior to the latter pair, 
which has a result of only 0.8? Note again 
the importance placed on one value in a 
pair, in this case the larger one, at the ex­
pense of ignORing all information about 
the smaller 011e. 

The "maximum" function is equivalent 
to (1.0 X larger value + 0.0 X smaller 
value). To take into account the smaller 
value, the coefficients could be adjusted to 
perhaps 0.75 and 0.25. In the above exam­
ple, this formula would yield 0. 7 for (O.9 
or 0.1) and 0.8 for (0.8 or 0.8). The values 
of the coefficients could be adjusted 
depending on the importance you assign 
to the larger value versus the smaller one. 

Seymour Small 
Center for Birth Defects Information 

Services 
171 Harrison Ave., Box 403 
Boston, MA 02111 

Storing Binary Numbers 

There may be a better way to store 
numbers in binary floating-point form 
than the technique that you presented in 
"Binary-Format Numbers Storage on the 
Apple II Disk," (March, p. 453) . 

Why bother with the high-order bit? In 
fact, why call the DOS routine to put the 
data into the file buffer? Just move the 
5-byte floating-point number to the buffer 
directly and update the byte offset in the 
file manager work area. When the buffer 
is full, call the DOS routine to output the 
buffer and reset the work area pointers. 

In fact, many text files do not have the 
high-order bit on for each data byte in the 
file. These files do not follow the DOS 
convention, but they contain valid data 
nevertheless. Personal Finance Manager 
(Apple Special Delivery) uses a 281-sector 
text file for storing binary data (floating 
point, integer, and character values, all 
without the high-order bit on). A better 
technique would be to use BSA VE/ 
BLOAD for binary data. This eliminates 
the program altogether. 

Using your technique to store a 
1000-element array would take four addi­
tional sectors of disk space (6000 bytes 
versus 5000 bytes in a binary file). 

Ken Kashmarek 
6 Cherokee Ct. 
Eldridge, IA 52748 

In Support of Hackers 

Contrary to Ron Dyer and Daniel Ross, 
(Letters column, February, pp. 26-27), I 
find Jerry Pournelle's column very 
enlightening and entertaining. A periodi­
cal that is very technically oriented needs 
Jerry's approach to journalism. I enjoy it 
so much that it's the first thing I read after 
"In the Queue." Pournelle tells it like it is 
in the real world. His "friends" add di­
mension, and the clubs and organizations 
add topic material and background. 

Daniel Ross should come down from 
his pedestal and look around. I've worked 
in a software house for seven and a half 
years as a quality assurance analyst, and 
I'll take the so-called hacker any day to 
correct a bug report. The hacker's tools 
are intuition, imagination, and luck. The 
rate at which he or she can fix the bug and 
get the customer up and running again is 
what it's all about. All that top-down stuff 
is fine for new software development, but 
when the customer finds a bug and 
revenue isn't being generated, the hacker 
comes to the rescue. 

No matter how much you preach and 
teach about flow charting or top-down 
design, they're long forgotten once the 
software is released. If it weren't for 
hackers, nothing would get done. 

Larry Brown 
26565 Joy Rd. 
Dearborn Heights, MI 48127 

A Vote for Pournelle 

In reference to the attack on Jerry 
Pournelle in the February Letters column 
(p. 26), Dyer and Ross take themselves 
and microcomputing much too seriously . 
Keep the column just the way it is. I think 
that Jerry is much closer to the real world 
than either of these gentlemen. Those who 
are offended can very easily skip the 
User's Column. 

Rodger B. Hallen 
Regional Comm. Office 
American Embassy-Manila 
APO San Francisco, CA 96528 

Tell Jerry Pournelle that I am with him 
100 percent on his comment in the 
February User's Column (p. 364). Keep it 
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Applefi II, Ile 
5 megabyte 
Removable 

HARD_ DISK TM 

$1,295 
HARD_DISK is 
designed for fast access 
to large data files. 
The Removable 
HARD_DISK PAC� 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 

One Year Warranty 

205-871-0987 

Digital Electronics Systems �
107 Euclid Avenue �

Mountain Brook, AL 35213 �

HARD-DISK, PAC arc trademarks of Oigiul Eleic&ronic �
Systems, Inc. �
Apple II, lie is a tudcmark of Apple Computer, Inc . �
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Letters-----------------------------------------›
a user’s column. Tell me about things that 
can be bought and have been tested. Let 
somebody else write the language 
theorist’s column. 

I rather like seeing a little of the 
background behind the columnist’s life. It 
makes the column seem more like a letter 
from a friend. And it helps to explain why 
"excellent" products that are hard to learn 
get such a chilly market reception; most 
people are too busy to spend the time 
learning them. • 

A reverence for clear thought is more 
the domain of the scientist/mathemati›
cian/theorist than the engineer. Those 
who solve real physical problems under 
time and expense constraints use many 
"cut and try" or "rule of thumb" ap›
proaches. Many practical real products 
are produced this way, and recombinant 
DNA and movies are prime examples, not 
counter-examples. Haven’t Pournelle’s 
critics ever heard of the "cutting rooms" in 
Hollywood? 

R. S. Lumsden 
36 Palomino Crescent 
Willowdale, Ontario M2K 1W3 
Canada 

Revisiting the Next �
Generation �

Timothy Stryker presented a proposal 
for a stack-oriented microprocessor that 
would directly implement in hardware the 
primary operations of a high-level lan›
guage such as FORTH ("The Next Genera›
tion of Microprocessor," January, p. 128). 
However, as Stryker points out, this 
machine does not implement threaded 
code, and therefore it does not provide 
one of the most significant features of 
FORTH-extensibility of the operation 
set. In fact, implementing FORTH on this 
machine would require either an inner in›
terpreter as in present-day implementa›
tions (the FORTH routine NEXT) to run 
FORTH code, which is very inefficient in 
terms of time, or in-line threading via ex›
plicit subroutine calls, which is inefficient 
in terms of space. 

By making the following slight change 
in Stryker’s scheme, it is possible to imple›
ment threaded code directly and efficient›
ly in hardware (in fact, Stryker suggests a 
similar trick in his article, but fot other 
purposes): the low-order bit of each 
machine instruction is used to distinguish 
between primary operations and user-

defined extensions to the operation set. If 
this bit were set, the rest of the byte being 
examined would be decoded as an or›
dinary machine instruction to be executed 
directly by the hardware, but if the low›
order bit was 0, this and the following 
byte would be treated as a 16-bit address 
of a subroutine to which an implicit CALL 
would be performed. With . this architec›
ture, a full version of FORTH can be im›
plemented directly in machine language. 
User definitions would be compiled sim›
ply as subroutines. The double-indirect 
threading of today’s FORTH is not needed 
because its main function (distinguishing 
between machine code and high-level 
code) is taken over by the hardware, and 
its other functions (e.g., for the definition 
of new operation types) can easily be 
achieved if there are instructions to direct›
ly access the subroutine return stack and 
its stack pointer. Moreover, in this new 
machine’s FORTH, machine and high›
level operations can be arbitrarily mixed. 
And in contrast to present-day FORTHs, 
operations in the primary word set require 
only 1 byte for each reference and no 
overhead in machine time; high-level 
operations require the same amount of 
memory but less time than at present. 

The cost of this scheme is small-on 
average, 1/2 byte of memory for each user 
definition because definitions must begin 
at even addresses. Also, Stryker’s ab›
breviated "PUSH a 16-bit constant" 
operation could no longer be implemented 
(i.e., a 16-bit PUSH would now always re›
quire 3 bytes of program space). How›
ever, PUSHes of constants above 16 or so 
make up only a very small part of a typi›
cal program. 

Gordon Wassermann 
Plasshofstrasse 29 
4630 Bochum 
West Germany 

Surpassing the 680007 

I read Chris Morga,n’s Product Descrip›
tion of IBM’s 9000 (January, p. 100). Ex›
cellent article and to the point. Sounds 
like quite a product. 

The article’s last statement provides 
food for thought and speculation. "In one 
gesture, IBM has legitimized a micropro›
cessor that deserves more attention. The 
Motorola 68000." 

It would be interesting to know when 
IBM made the decision to use the 68000 in 

Circle 432 on Inquiry card. --+ 





Letters-----------------------------------------------------------------­
the 9000. Was the Intel 80286 available at 
the time? As of today (the 80286 became 
available in the fourth quarter of 1982), 
the 80286 will run rings around the 68000 
on every score from speed to chip count. 
The 68000 won't come close in the C / Unix 
"microcomputer box" competition, for ex­
ample. I think the 68000 has been sur­
passed. 

Howard Boyet 
14 E. 8th St. 
New York, NY 10003 

And More Pdkkdos� .. 

It is my sad duty to inform you that the 
otherwise excellent letter from Chris 
Rudek (March, p. 22) contains a typo­
graphical error. The word "pokkdo" 
should actually be "pdkkdo. " 

It further annoys me that a ROM 
change is required to reconfigure the 
Osborne keyboard. This kind of executive 
paranoia is unjustifiable in light of the 
manifest availability of EAROMs, 

EEPROMs, etc. Why not permit users to 
reconfigure ad libitum? After all, the 
keyboard is detachable. When it becomes 
thoroughly discombobulated, they can 
always return it for refurbishing. 

Jon Singer 
Associate Engineer 
Metamorphic Systems 
4858 Sterling Dr. 
Boulder, CO 80310 

The Notion �
of Computer Literacy �

I'd like to rebut E.J. Neiburger's letter 
(March, p. 16) scornfully decrying the 
need for computer literacy. The author 
shows more wit than insight. 

Had the notion of computer literacy ex­
isted in the decades following the 1830s, it 
surely would have been pressed into ser­
vice by the builders of railroads and other 
early products of the Industrial Revolu­
tion. The fact is that folks back then were 

just as leery of those machines as folks to­
day are of computers. 

Comparing computers to telephones or 
digital watches is misleading. Telephones 
came at the end of the Industrial Revolu­
tion, when the public was ready to ac­
cept-and expect-the "wonders of 
science." Nowadays we grow up with 
telephones and either don't give them a se­
cond thought or view them as indispen­
sable tools of modern life-presumably 
the computer's future niche. 

The computer literacy issue is a moot 
point. In two years or five the public will 
be computer literate by virtue of media 
overexposure and plain old familiarity­
but what about those in the industry itself 
who write the documentation meant to 
clarify both hardware and software? Will 
they achieve literacy? I hope so, because 
my poor brain is wearing out from so 
much head scratching arising from puz­
zling over obtusely written manuals. 

Sadja Herzog 
6519 Fountain Ave. 
Los Angeles, CA 90028• 
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1 Ciarcia’s Circuit Cellar 

Build the RTC-4 Real-Time �
Controller �

A 4-bit single-chip microcomputer from Texas Instruments 
comes preprogrammed for timed automatic control. 

Bee-beep ... bee-beep ... bee­
beep. I fumbled for the alarm button 
on my digital watch and briefly 
wondered what I had set it for. 

"Oh yeah. Time to turn on the 
recorder ." 

The audio-cassette recorder in 
question was set up in one corner of 
the Circuit Cellar and connected to an 
FM radio. I had set it up to record a 
local news program, which is broad­
cast daily at 5:30 p .m. in my area . 
Because 5:30 is not usually a conve­
nient time for me to listen to the 
radio, I often record the program so 
that I can listen to it later in the even­
ing or the next day while I'm driving 
someplace. 

So it was 5:28. Time to tum on the 
recorder. The trouble was I was out­
side working on my satellite dish 
antenna. As I dashed into the house 
and down the stairs, I thought, 
'There's got to be a better way to do 
this." 

Once the recording was safely 
under way, I began to consider 
various automatic methods. I could 
use a mechanical timer, a simple 
digital alarm clock (with appropriate 
Circuit Cellar modifications), a BSR 
X-10 Home Control System timer, or 
my existing home-security and con-

Copyright © 1983 Steven A. Ciarcia. 
All rights reserved. 
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trol system. None of these seemed 
completely satisfactory. Instead, I 
decided to look for a more universal 
solution. 

The problem of timed activation 
pointed out the need for a general­
ized, cost-effective timer I controller 
that might, while solving my par­
ticular problem, have additional 
capabilities. As I was evaluating 
various circuits for real-time con­
trollers, I came across some prepro­
grammed TMSlOOO-series 4-bit 
microcomputers-on-a-chip from 
Texas Instruments. One of these chips 
became the essential element in this 
month's project, the Circuit Cellar 
RTC-4 real-time controller. 

The RTC-4 is a four-channel time­
activated device or appliance con­
troller that can be built for less than 
$100, complete with keypad, display, 
power supply, and relay outputs. It 
can be used in the home or laboratory 
for general time-dependent applica­
tions or, as in my case, to solve one 
particularly nagging problem. 

Before jumping into how to build 
the RTC-4, let's take a look at the 
TMS1000 family tree and the par­
ticular branch of use in our project. 

The TMSlOOO Family 
Texas Instruments (TI) makes a 

large family of single-chip MOS/LSI 
(metal-oxide semiconductor /large-

scale integration) components called 
the TMSlOOO series, which all contain 
4-bit microprocessors. While the ap­
proximately 50 members of the 
family share a common subset of 
about 40 instructions, they differ in 
the varying amounts of read-only 
memory (ROM) and random-access 
read/write memory (RAM), and 
varying numbers of I/0- (input/out­
put) control circuits. The family's 
members also differ in packaging and 
power requirements, but, in the 
28-pin dual-inline package, the basic 
TMS1000 and TMSllOO are virtually 
the same with the exception of inter­
nal memory capacity. TI intends that 
the ROM in TMS1000-series com­
ponents be mask-programmed for 
specific computing tasks; the devices 
are not general-purpose micropro­
cessors, as are the familiar 280, 6502, 
and 8088. 

One major member of the product 
line is the TMSllOO. This chip has 
2048 bytes of internal ROM, 128 4-bit 
words (nybbles) of RAM, 4 input 
lines, and 19 output lines. (The basic 
TMSlOOO contains less memory.) 
Figure 1 is a block diagram of its in­
ternal structure. 

TMS1121C UTC 
Somewhere on the 1100 branch of 

the TMS1000 family tree is an off­
shoot called the TMS1121C Universal 



Photo 1: Prototype of the Circuit Cellar RTC-4 real-time controller, a unit suitable for switching low-current external devices 
on and off according to immediate commands or stored time-lapse event settings. 
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RO - Mode - AM, PM, ON, 
OFF, SLP 

R1 -Tens of hours - 0, 1, or 9 
(error) 

R2 - Hours - 0 through 9 
R3 - Tens of minutes - 0 through 5 

and 9 (error) 
R4 - Minutes - 0 through 9 

and colon 
R5 - Day of week - SUN, MON, 

TUE, WED, 
THU, FRI, 
SAT 

R6 - Switch - SW1, SW2, 
SW3, SW4 

Table 2: Groups of LED status and 
numeric displays in the RTC-4, along 
with their corresponding select lines. 

mechanical relays; you could use 
solid-state relays also to control ex­
ternal equipment. 

The rest of the RTC-4 consists of 
the power supply and timing sections. 

The TMS1121 uses a resistor and a 
capacitor in a tuned circuit, rather 
than a crystal, to set its internal clock 
frequency. This is adequate because 
the real-time-clock function is synch­
ronized to the 60- or 50-Hz AC power 
line, and the actual processor clock 
speed is not critical. 

With the 47-picofarad/47k-ohm re­
sistor/capacitor combination shown 
in the schematic, the clock frequency 
should be about 300 kHz. The 60- or 
50-Hz timing signal is derived from 
one side of the power-supply trans­
former. This clock signal is made 

drive common-cathode LED displays. 
The 4-digit numeric module is wired 
for common-cathode operation, and I 
set up the discrete LEDs in the three 
other display groups as common­
cathode also. By impressing a logic 
high level (binary 1) on the 0 lines 
and logic low level (O) on one of the 
digit-select lines, the LEDs of each of 
the display groups can be lit. The 
seven display groups and their in­
dividual select lines are shown in 
table 2. 

In addition to tunctioning as digit­
select lines, the RO through R6 out­
puts are used in combination with the 
K-group input lines in scanning .the 
keypad matrix for user input. As each 
display group or digit cluster is 
selected in its turn by an R line, the 
same R line applies a logic 1 to a col­
umn of three keys (or two keys on the 
R6 line). If one of these three keys is 
pressed during the application of this 
scanning signal (thereby closing the 
circuit), the signal will flow into one 
of the three K input lines. The pro­
gram in ROM determines which key 
has been pressed by reading the K 
lines in sequence and comparing the 
combined R and K addresses. This 
procedure includes use of a 10-ms 
(millisecond) software contact-de­
bouncing subroutine. 

The remaining four R output lines 
(R7 through RIO) are the timer out­
puts. Buffered through some more 
sections of a 75492, these signals, in 
the case of the RTC-4, drive electro­
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The RTC-4 keyboard �
has 10 dual-function �

and 10 single-function �
keys; programming �

Is relatively �
straightforward. �

more square by the transistor QI and 
applied to the KB input line. If the fre­
quency source is 60 Hz, then you 
should install jumper JI (it is omitted 
for 50-Hz operation). The !NIT input 
pin, connected to diode DI and 
capacitor Cl, functions as a power­
on reset line. 

The power supply requires a center­
tapped (CT) step-down transformer 
that has an output between 20 and 
24 V (volts). I used a 300-mA (milli­
ampere), 22-V CT unit (Micromint 
PITB-109), but a 450-mA, 24-V center­
tapped transformer from Radio Shack 
(catalog number 273-1366) should also 
work. The RTC-4 cannot be battery 
powered because the power line's fre­
quency is used for timing. The rest of 
the power-supply circuit consists of a 
standard type-7805 three-terminal 
voltage regulator configured for a 
+9-V output with a zener diode to 
raise its ground reference potential. 

If you don't have any 4- or 5-V 
zener diodes for this kind of circuit, I 
recommend that you use an LM317 

regulator instead. The power for the 
displays and relays need not be well 
filtered or regulated; it can be derived 
directly from the rectifier output 
when using a 22-V transformer. In the 
case of higher-voltage transformers, 
you might need to add a 7812 
regulator to keep the LED drivers 
from dissipating too much power. 

Keypad Programming 
Programming the RTC-4 is rela­

tively straightforward. The keyboard 
has 10 dual-function and 10 single­
function keys, as shown in table 3. 

When the RTC-4 is turned on, the 
display will automatically read Sun­
day at 12:00 p.m. if the unit is con­
figured for 60-Hz operation (with 
jumper JI installed). If the RTC-4 is 
set for SO Hz, then you must press the 
CLK key to start it. Obviously, after 
you tum it on in this fashion, the first 
thing to do is set the correct time on 
the clock. 

For instance, entering the following 
keypress commands: 

SUN, DAY, l, l, 2, 4, PM, CLK 

sets the clock to 11:24 p.m. Sunday 
evening. 

The pattern for setting the clock is 
always the same. The day of the week 
is registered by typing, in this case, 
the SUN and DAY keys. The SUN 
key could be interpreted as meaning 
"l", but the entry of the DAY key im­
mediately afterward leaves no am­
biguity, and the software can deter­
mine your intent. (Texas Instruments 
uses the name WEEK for this key, in­
stead of DAY, but since all entries in­
volve a day setting, I felt that DAY 
was better than WEEK as the key 
legend.) 

After the day of the week has been 
set, you tell the computer the hour 
and minutes, and whether these are 
antemeridian or postmeridian (a.m. 
or p.m.). Once the proper day and 
time have been selected, you press the 
CLK key to start the real-time clock 
from that setting. 

Direct Switch Control 
The RTC-4 controls external de­

vices and appliances through four 
relay-switch outputs designated SWI, 
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SW2, SW3, and SW4. These switches 
can be individually turned on or off 
at specific times under program con›
trol, or they may be directly con›
trolled from the keypad. To directly 
tum switch 2 on and then off, the 
commands would be: 

2, SW, ON, ... 2, SW, OFF 

An alternative to separate on/off 
command sequences is the SLP (sleep) 
command. The sequence: 

2, SW, SLP 

will tum switch 2 on immediately and 
then automatically off 1 hour later. 
Any of the three basic functions, SLP, 
ON, or OFF, may be specified for any 
of the four switches. But the direct 
control sequences are not stored in 
RAM. 

Fixed-Time Programs 
Fixed-time programs change the 

state of the switch when the clock 
reaches a preset time. A typical se›
quence for entering a fixed-time pro›
gram would be: 

3, SW, MON, DAY, 9, 0, 0, AM, ON 

This series would tum on switch 3 on 
Monday morning at 9:00 a.m. The 
first two keys, 3 and SW, indicate a 
switching function for the specific 
output channel 3. Next, you enter the 
day and time in the same manner as if 
you were setting the clock. Finally, 
you designate the action desired, ON. 

As the key sequence is entered, the 
digital readout and LED indicators 
display the program settings. The 
day, time, and program function are 
automatically stored but will con›
tinue to be displayed until another se›
quence is initiated. To return the 
display to the current-time digital›
clock mode, press CLK. 

If the switch being controlled or 
day of the week differs in the next se›
quence from the preceding setting, 
the preceding key sequence must be 
repeated in its entirety with the new 
parameters. If, however, the switch 
number and day of the week are the 
same, a shortened sequence can be 
used: 

1, 1, 4, 5, AM, OFF �

If both of the above sequences are 
entered, the combined result would 
be to activate switch 3 on Monday at 
9:00 a.m. and deactivate it at 11:45 
a.m. the same day. In the case of my 
tape recorder, I want the action to 
take place every day, so I use the 
EDA Y (every day) command to tum 
the recorder on every day at 5:30 
p.m. and off at 7:00 p.m. as follows: 

1, SW, EDA Y, DAY, 5, 3, 0, PM, ON 

7, 0, 0, PM, OFF 

Exceptions to this can be added as 
separate program lines. Because the 
radio program I record runs for only 
30 minutes on weekends, instead of 

You are able to �
dlsplay stored �

timer settings by �
the day or by �

the switch channel. �
Status LEDs show �

pertinent Information. �

the usual 90 minutes during the week, 
I can shut the recorder off 60 minutes 
sooner on Saturday and Sunday: 

l, SW, SAT, DAY, 6, 0, 0, PM, OFF 

l, SW, SUN, DAY, 6, 0, 0, PM, OFF 

Interval Programs 
In an interval program, the func›

tion is performed after the specified 
time interval has passed. For exam›
ple, in the sequence 

4, SW, 2, 3, 0, ON 

switch 4 would be turned on 21/2 
hours after the last key in the se›
quence is pressed. ON, OFF, and SLP 
commands can be used in interval 
programs. If SLP were substituted for 
ON in the above entry, switch 4 
would have been turned on after 2V2 
hours and off again after 3 Vz hours 
from the time of programming. The 
maximum time length for any inter›
val is 11 hours and 59 minutes. Inter›

Double·Function Keys 

EDAY/O · Everyday or O 
SUN/1 · Sunday or 1 
MON/2 · Monday or 2 
TUE/3 ·Tuesday or 3 
WED/4 · Wednesday or 4 
THU/5 ·Thursday or 5 
FRl/6 · Friday or 6 
SAT/7 ·Saturday or 7 
SW/DISP ·Switch or Display switch· 

program memory 
DAY/DISP ·Day or Display daily· 

program memory 

Slngle·Funct lon Keys 

8 ·Numeric 8 
9 ·Numeric 9 
AM · AM time setting 
PM · PM time setting 
ON · Switch on 
OFF · Switch off 
SLP · Sleep - switch output on 

for 1 hour then off 
CLR · Clear entry or Error 
MEM CLR ·Clear Program Memory 
CLK · Set or display clock 

Table 3: Functions of keys on the 
RTC-4's keypad; some have two func­
tions, others only one. 

val programs can also be combined in 
the same manner as the fixed-time 
programs: 

4, SW, 3, 0, ON 

3, 1, OFF 

These commands cause switch 4 to be 
activated after 30 minutes and deac›
tivated after 31 minutes. The result is 
a 1-minute "on" time that starts 30 
minutes after command entry. 

Program Display and Errors 
Stored timer settings can be dis›

played by the day or the switch chan›
nel. For example: 

2, SW, SW, ... SW, SW 

would display all programs affecting 
switch 2. As each step is displayed, 
the status LEDs and numeric display 
show pertinent information such as 
the time, day, and what relays are set 
on or off. Entering 

SAT, DAY, DAY, ... DAY,DAY 
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Prototype Construction Techniques �

Photo 2: Back side of the RTC-4 prototype. 

I receive at least half a dozen letters each month ask­
ing me how I put my project prototypes together and 
wire them. This month J'/l reveal a few of the techniques 
I exercised in building the RTC-4. 

To begin with, I don't recommend my techniques for 
everyone. I try to keep the circuit boards very small and 
lay the components out in an aesthetically pleasing ar­
rangement. The results are not particularly easy to 
troubleshoot or modify. 

I use standard integrated-circuit (JC) sockets (I prefer 
the Amp brand), and I hard-wire the power-supply and 
ground bus lines around the perforated project board 
using 22-gauge tinned bus wire. These soldered power 
connections fasten the IC sockets to the board. 

Next, I insert the discrete components into the board 
and if possible directly route their leads to the ap­
propriate pins on the IC sockets. When I absolutely 
must cross some leads, I use Teflon-insulated wire or 
sleeving. I finish by using 28- or 32-gauge wire-wrap 
wire to finish the connections, but I point-to-point 
solder them. 

This may seem tedious, but I end up with a low­
profile package, shown in photo 2, that looks very 
much like a commercially produced unit . It took me 
about 14 hours to assemble the RTC-4 prototype. Some 
of my other projects take much longer. 

One detour I traveled during the RTC-4 project was 
the result of wanting large LED-display digits. I had 
some 0.3-inch type-MAN74A common-cathode single­
digit display components, but I decided to adapt a 
4-digit 0. 7-inch display component I found in my junk 
box. Unfortunately, units of that type are not intended 
to be driven as multiplexed displays, and the digits are 
not wired individually. I had to disassemble and rewire 
it so that it functioned as 4 separate digits. Photos 3a 
through 3d show the process. It was so much trouble 
that I would just use the MAN74As if I were doing it 
over. 

instead displays the programs for a 
particular day. You can also display 
those for every day (use EDAY ). 

Errors in command entry are in­
dicated by the appearance of all nines 
("99:99") in the display, which can be 
cleared by the entry-dear key, CLR, 
or the program-memory-clear key, 
MEM CLR. It is possible to selectively 
clear program segments. For exam­
ple, entering 

1, SW, MEM CLR 

would erase all programs pertaining 
to switch 1. Similarly, entering 
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FRI, DAY, MEM CLR 

erases any Friday programs. 

Applications 
Obviously, one of the more prac­

tical uses for the R TC-4 is to enhance 
your home's security by giving your 
house that lived-in look. If, for exam­
ple, you have three lights and a stereo 
system plugged into the RTC-4, you 
could go away for weeks at a time 
and leave everything blinking on and 
off and sounding away. Because the 
RTC-4 can be programmed for se­
quences of one week, most normal 

home activities can be simulated. It is 
certainly more cost-effective and 
reliable than other timer-controllers 
I've seen. 

A Previous Project's Woes 
Some of you might have wondered 

why I didn't use the BSR X-10 Home 
Control System timer unit, which 
performs many of the same functions. 
Besides the obvious damper of losing 
a chance to experiment with some in­
teresting components from TI, elimi­
nating a good article topic, I've had 
less than consistent results with the 
X-10 devices over the years. 



Photo 3a: This typical National Semiconductor 4-digit LED 
display (which I believe to be one of the NSB7400 series) is 
most frequently used in digital clocks. It consists of three 
parts: a plastic circuit board with LEDs bonded to the circuit 
traces, a plastic reflective digit form, and a red lens cover. 

Photo Jc: Because this display has one common cathode line 
for all 4 digits, I had to cut it at strategic points to isolate the 
digits. 

Photo 3b: The LED display with the lens cover removed. 

Photo 3d: Finally, · I drilled holes and soldered wires to the in­
dividual digit connections. 

At one time (shortly after my arti­
cle on attaching an X-10 controller to 
a computer; see reference 1), most of 
my house was X-10-activated and 
remotely controlled. Frequently, how­
ever, I would find that the switches 
would reset or change state arbitrari­
ly. I attributed this to power-line 
transients or electrical noise. Even­
tually I remedied this situation by re­
transmitting the intended status of 
each channel once every minute (ob­
viously a tedious task suitable only 
for a computer). 

Finally, I had a complete falling out 
with the BSR X-10 system shortly 

after a thunderstorm a few summers 
ago. While nothing else (computers, 
television sets, printers, etc.) in the 
house was affected, eleven X-10 
remote receivers were blown out all 
at once. I expected to lose a couple 
receivers now and then, but I didn't 
expect to replace all of them. And I 
learned that when a light bulb burned 
out on a lamp connected to a lamp 
module, the module was often de­
stroyed. In later production, BSR sup­
posedly installed heavier SCRs (sili­
con-controlled rectifiers), but this has 
not completely eliminated the prob­
lem. Consequently, I've switched back 

to the old reliable copper wire and 
heavy-duty relays. But if I find any 
better methods 111 be sure to let you 
know. 

A Trick Up My Sleeve 
Some of you who are audiophiles 

might have been wondering how I 
have managed to record a 90-minute 
radio program unattended, due to a 
well-known property of ordinary 
Philips-type tape cassettes. Strictly 
speaking, a 90-minute program 
should just fit on a C-90 cassette. But, 
of course, a C-90 cassette can record 
only 45 minutes on one side; people 
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are accustomed to turning the tape 
over halfway through. (While there 
do exist C-180 cassettes, they are ex›
pensive, and the thin tape doesn’t 
handle the rigors of the automotive 
environment very well.) 

But luckily, when I was still record›
ing manually, I solved this problem. 
It was hard enough for me to tum the 
recorder on at all, let alone be there at 
6:15 to tum the tape over, so after 
searching through most of the stereo 
shops in New England I eventually 
found a tape recorder that automati›
cally reverses and records on both 
sides of the tape without turning the 
cassette over (a Pioneer CTF-750). 
Now, everything is automatic. But 
perhaps I should have taken this as an 
opportunity to build a robot. 

In Conclusion 
The RTC-4 owes its intelligence to 

the TMS1121C microcomputer chip. 
While I used it only in its off-the-shelf 
configuration, Texas Instruments 
would like you to know that there are 
other packaging and functional con›
figurations that can be specifically 
mask-programmed for high-volume 
applications. For myself, I11 be satis›
fied with my somewhat-automatic 
tape recorder. Of course, to regularly 
record from radio broadcasts, I had a 
chat with the program director of the 
radio station, who gave me permis›
sion to record this particular news 
program. As an author, I’m very 
careful about copyright infringement. 

Next Month: 
Use the hidden resource of your 

electrical power wiring for data com›
munication, using a power-line 
modem.� 

Acknowledgments 
Special thanks to Jeff Bachiochi for his help 

on this profect. 
Diagrams pertaining to the TMSIOOO-series 

devices are reprinted here through the courtesy 
of Texas Instruments Inc. 

References 
1. � Ciarcia, Steve. "Computerize a Home." 

January 1980 BYTE, page 28. Reprinted in 
Ciarcia's Circuit Cellar, Volume II, page 
137. 

2. �Staehlin, David C. "An 8080-Based 
Remote Appliance Controller." January 
1982 BYTE, page 239. 

About the Author 
Steve Ciarcia (pronounced "see ARE see uh") 

is an electronics engineer and computer consul›
tant with experience in process control, digital 
design, nuclear instrumentation, product 
development , and marketing. In addition to 
writing for BYTE magazine, he has published 
several books, including Build Your Own ZBO 
Computer (BYTE Books, 1981). His mailing 
address is POB 582, Glastonbury, CT 06033. 

Editor’s Note: Steve often refers to previ›
ous Circuit Cellar articles as reference 
material for each month’s current article. 
Most of the past articles are available in 
reprint books from BYTE Books, McGraw›
Hill Book Company, POB 400, Hights›
town, NJ 08520. 

Ciarcia’s Circuit Cellar, Volume I con›
tains the articles that appeared in BYTE 
from September 1977 through November 
1978. Ciarcia’s Circuit Cellar, Volume II 
contains the articles from December 1978 
through June 1980. Ciarcia’s Circuit 
Cellar, Volume III contains the articles 
that were published from July 1980 
through December 1981. 

The fallowing items are available from 

The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11516 
(516) 374-6793 (for information) 
(800) 645-3479 (for orders) 

1. � Texas Instruments TMS1121C 
Universal Timer Controller (pre›
programmed 4-bit single-chip 
microcomputer) . ......... . ... $24 

2 � Complete kit for the RTC-4 real›
time controller. All necessary com›
ponents provided, including solder›
masked and silk-screened printed›
circuit board, a TMS1121C, an 
MAN74A LED display, 20 push›
button switches (Panasonic or 
equivalent), power supply, four 
2-ampere 115-VAC relays, and 
assembly instructions . . ... . ... $90 

3. � Assembled and tested RTC-4 real-
time controller . ... . ...... . .. $119 

On all orders within the continental 
United States, please include $3 for 
shipping and handling. Elsewhere, 
please include $20. New Yark residents 
please add 71h percent sales tax. 

To receive a complete l1sr of C1ama•s C1rculf 
Ce’lar p’OJeCT kits available from The Micro›
m1nt. circle I 00 on the reader service 1nqu1ry 
card at the back of the ma0a11ne 
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Videotex �
Science Fiction or Reality? 

It's 8:00 A.M ., Monday, July 15, 
1993. For Tom Benson, it's the start 
of another work week. 

Waking up is still the hard part, but 
after that things get easier. Tom has 
coffee, prepared while he slept by a 
coffee maker controlled by his per­
sonal computer. Later he sits down at 
his computer and simply pushes on.e 
of its keys to download the electronic 
mail sent to him from various other 
computers during the night. 

He reads through the mail and 
answers those messages requiring im­
mediate responses. One includes a 
roughly drawn picture of a person on 
skis, speeding down a slope. Beside it 
are the words, "Will you make the ski 
weekend? Signed Carol." Response: 
"You bet." 

Tom remembers he has to get some 
new skis for the weekend. He calls up 
a service offering ski equipment, 

by Darby Miller 

picks out his skis, states size, model, 
and color and confirms the charge re­
quest. A drawing of the skis even ap­
pears on the computer screen. The 
computer tells him he can pick up the 
skis at the store or they will be sent to 
him by the next week. He gives in­
structions to have them sent. 

Tom looks through more impor­
tant mail. A friend George asks, 
"Should I sell such and such stock to­
day at 4527" This requires a response, 
but Tom doesn't have the latest infor­
mation on the stock. He logs on to his 
stock service, where he finds that that 
company may soon announce yet an­
other update of one of its incredibly 
successful products, a move that 
should prove quite profitable. Under 
his instructions the electronic service 
automatically searches out all articles 
and information that may affect cer­
tain stocks. He leaves a message for 

INVERTED TREE STRUCTURE 

MAIN MENU 

I. BUSINESS 

ll . GAMES 

BUSINESS 
A. STOCKS 

B. BONDS 

GAMES 
A. BLACKJACK 

B. ADVENTURE 

STOCKS BONDS BLACKJACK ADVENTURE 

Figure 1: A simplistic representation of an inverted tree structure. This is a common 
method for providing easy access to a wide range of data pages. You proceed through a 
series of menus until you reach the desired page of information . 
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George not to sell. 
Tom then switches to a newsletter 

service that provides instant coverage 
of events in his industry. Tom works 
in telecommunications, and at one 
time he had to read through several 
trade journals each day before he 
went to the office. Now his newsletter 
service can give him a brief review of 
each article, or if he wants more than 
the encapsulated information, he can 
tell his computer to display the entire 
article on the screen or print it out. 
Later, at the office. Tom logs on to 
another personal computer. Much of 
the paperwork that he previously had 
to deal with is gone now, and Tom 
has more time to think and plan, and 
more tools to help him make faster, 
more informed decisions. 

From Prediction to Reality 
In 1993, people such as our fic­

titious Tom Benson will most likely 
continue to use the telephone and 
read magazines and newspapers, but 
much of their work and recreation 
may be planned and accomplished 
through the use of videotex, a generic 
term for computer services that dis­
play textual and graphical informa­
tion on remote video screens. 

Before we see this ideal picture, 
however, a great many hurdles must 
be cleared. The technology is already 
here; the marketplace, however, is 
not. Videotex, by the definition of 
those working in the field, should be 
a low-cost, easy-to-use system. At 
this time, it is neither. I'll now give an 



overall view of the industry as it is 
developing around the world, show­
ing the types of systems available, the 
standards, and the tests that have 
been conducted or are planned for 
1983. After reading the facts, perhaps 
you'll be able to predict the future for 
yourself. 

How It Works 
On a videotex system, you select 

the information you want with the 
help of a numeric keypad resembling 
a channel selector or by using a key­
board. You make choices from tables 
of contents (or menus) and retrieve 
screens of information (or pages) 
either by searching for keywords or 
by following an inverted tree struc­
ture. You can use keywords to quick­
ly display one or more pages that in­
clude that word. Inverted tree struc­
tures involve a series of menus, in 
which each menu choice leads to 
another menu. You move from gener­
al menus to more specific ones until 
you reach the desired page. (See 
figure 1.) 

In the typical videotex setup, you 
would have a terminal that connects 
to a central host computer through a 
modem, which converts analog sig­
nals coming through the telephone 
lines to digital signals that can be read 
by the videotex terminal. Another 
way to receive videotex services is 
through a cable television network. 

A decoder box that sends and re­
ceives videotex signals can be built 
into an ordinary television set during 

manufacture or added on outside the 
television set and connected to the 
antenna terminals. 

There are actually two forms of 
graphics-based data communications. 
One-way systems, in which you only 
receive information and cannot trans­
mit any, are called teletext; and two­
way, or interactive, systems are 
called viewdata in Europe and 
videotex elsewhere. Sometimes two­
way videotex is referred to as interac­
tive videotex, but here we shall refer 
to it merely as videotex and will 
avoid using the term in the general 
sense. (See figure 2.) 

Teletext information is usually 
transmitted over the vertical blanking 

interval (VBI) of a television signal 
(the black bar visible when vertical 
hold isn't working); the data in the 
VBI can then be translated into tex­
tual and graphics information by a 
teletext decoder. But teletext can also 
be sent on a subcarrier of an FM or 
television broadcast signal or even 
on a whole cable television channel. 
Current FCC (Federal Communications 
Commission) regulations prohibit 
using a whole broadcast channel. 

Videotex may be carried over tele­
phone lines, cable television, or op­
tical fiber. It can also be transmitted 
via satellite. In addition, a hybrid 
system, consisting of a one-way 
broadcast signal to a teletext receiver 

GRAPHICAL DATA 
COMMUNICATIONS 

OPTICAL CABLE BROADCAST I 
TELEVISlON FM RADIOfl BER 

Figure 2: The different videotex technologies. Videotex and teletext are two different 
ways of communicating graphics data. The term videotex usually refers to a two-way 
system where you can interact with the host computer system. In teletext, a one-way 
system, you merely select which of a limited number of pages you would like to see. 
Both teletext and videotex can use a variety of transmission methods. In a hybrid 
system, a teletext decoder can function as an interactive videotex terminal by sending 
information back to the host computer over phone lines. 
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sent over the transmission lines. If 
only one character is incorrectly 
transmitted, very little information is 
lost. 

The French system, on the other 
hand, uses a parallel-coding tech­
nique with asynchronous transmis­
sion. The signal is sent out in bursts 
rather than in a continuous stream. 
The French feel this is a more eco­
nomical use of data-transmission 
techniques. 

The British technology is endorsed 
by the Conference of European Posts 
and Telecommunications (CEPT) . 
The German videotex system (Bild­
schirmtext) grew out of the British 
system, as did the systems being 
developed by Belgium, Italy, and The 
Netherlands. Austria's MUPID (Mul­
tipurpose Universally Programmable 
Intelligent Decoder) and Norway's 
Teledata also use the CEPT (British) 
format. 

A third system, Telidon, was de­
veloped by the Canadian Department 
of Communications. This technology 
uses alphageometrics, where shapes 
are not defined by a series of boxes 
but by geometric elements such as 
points and lines. The points are con­
nected according to certain com­
mands, called picture description in­
structions (PDis), such as arc, rec­
tangle, circle, square, polygon, and 
line. A set of points can be connected 
by merely specifying a series of points 
and issuing a draw instruction, such 
as "arc." 

VIDEOTEX PROTOCOLS 

PRESTEL 
{U. K . ) 

TE LI DON �
!CANADA) �

BILDSCHIRMTEXT 
(W. GER MANY) 

ANTIOPE VIOITEL 
(FRANCE) I NETHERLANDS I 

CAPTAIN 
{JAPAN) 

NAPLPS CEPT 
(NORTH AMERICA) (EUROPEAN) 

PROPOSED WORLD STANDARD 

Figure 4: A genealogical chart of the different videotex protocols. Prestel, the British 

videotex protocol, was first introduced around 1976. Later systems are either based on 
Prestel or have added significantly enhanced graphics capabilities. The CEPT (Con­
ference of European Posts and Telephones) standard is based predominantly on Prestel. 
Although the various protocols are fairly incompatible, they are being merged into a 
world videotex standard. 

The best feature of Telidon is that it 
provides a sophisticated graphics en­
vironment that appeals to consumers 
and advertisers, two necessary ele­
ments of a mass videotex service. The 
argument against Telidon is that the 
equipment needed to receive the high­
resolution graphics may be too ex­
pensive to gain acceptance in the mar­
ketplace. 

The Japanese have developed yet 
another videotex system, called CAP­

T AIN (Character and Pattern Tele­
phone Access Information Network). 
This system is alphaphotographic; 
the screens look very much like still 
photos, and each individual point on 
the screen is addressed separately . 
This is necessary to accommodate the 
great variety of Japanese characters. 

Unfortunately, these systems are 
not compatible with each other at this 
time (see figure 4). 

Two years ago AT&T developed 
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ERG/68000 �
MINI-SYSTEMS 

0 � Full IEEE 6961S100 compatibility 

HARDWARE OPTIONS 
0 � 8MHz, 10MHz or 12MHz 68000 

CPU 
0 Memory Management 
0 Multiple Port Intelligent 1/0 
0 64K or 128K STATIC RAM 

(70 nsec) 
0 256Kl512K or 1MB Dynamic 

RAM, with full parity (150 nsec) 
0 5 W' - 8" DID, DIS floppy disk 

drives 
0 5MB·40MB hard disk drives 
0 Full OMA Disk Interface 
0 SMD Disk Interface 
0 1/4" tape streamer 
0 10 to 20 slot backplane 
0 20 or 30A amp power supply 
0 Desk top or Rack mount 

cabinets 

SOFTWARE OPTIONS 
0 � 68KFORTH 1 systems language 

with MACRO assembler and 
META compiler, Multi-user, 

Multi· Tasking 
0 Fast Floating Point package 

0 Motorola's MACSBUG 
0 Unix 2 Type Operating System 

with C, PASCAL, FORTRAN 77, 
68K·BASIC1, CIS COBOL•, 

RDBMS 
0 � CP/M·68K3 OIS with C, 

Assembler, 68K·BASIC1, 
68KFORTH1, zao EMULATOR1, 

APL 
0 �VED68K 1 Screen Editor 

Trademark 1ERG, Inc. �
2BELL LABS 3Digital Research �

•Micro Focus �

30 day delivery �
with valid Purchase Order �

OEM prices available �
For CPU, Integrated Card Sets �

or Systems. �

\.../ 
�) �~�i�t� XI 

�~ �y�:�.
/"'\ / 

Empirical Research Group, Inc. �
P.O. Box 1176 �

Milton, WA 98354 �
206·631·4855 �
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Startup Coding 
Service Advertising Graphics Date Technology Users 

CBS/AT&T yes yes 1982 PLP(AT&T) 200 
Compuserve yes no 1980 ASCII 45,000 
Dow Jones no no 1977 ASCII 60 ,000 
Keyfax (teletext) yes yes 1982 Prestel 2500 
Viewtron yes yes 1980 PLP (AT&T) 200 

1983 NAPLPS 5000 
Oube (Warner Amex) yes yes 1977 Text & Video 50,000 
The Source yes no 1979 ASCII 27,000 
Time Inc. (teletext) yes yes 1983 NAPLPS 400 
Times Mirror yes yes 1982 NAPLPS 350 

Table 1: Videotex and teletext tests being performed in the United States. 

user access to many kinds of informa­
tion. This will be similar to the way 
user-friendly software, which can be 
used by professionals in all fields, not 
just computer science or data process­
ing, has helped personal computer 
growth to become extraordinary. 

A large part of the planned video­
tex audience will include personal 
computer users. Some personal com­
puters may be adapted to videotex 
terminals, and dedicated videotex ter­
minals may have a number of com­
puter-like features . Depending on the 
amount of processing power built 
into videotex decoders, some may 
even use interactive game services, 
and have software downloaded to 
them. 

Videotex is not in competition with 
personal computers; both are part of 
a new world of telecommunications. 
The difference is that personal com­
puter owners can process information 
on a stand-alone basis, while videotex 
users may be dependent on process­
ing power resident in a distant main­
frame computer. But in many cases, 
that processing facility, regardless of 
geographic location, is only a local 
telephone call away. 

Many people see videotex as the 
gateway to myriad other services. 
Data processing professionals have 
seen this type of computer interaction 
for some time in the form of distrib­
uted processing. 

Videotex terminals may be hooked 
up to television sets just as personal 
computers and game machines are. 
The terminals may communicate with 
personal computers and vice versa. 

Therefore, the issue is not whether 
videotex will overtake personal com­
puters, but rather whether the com­
bination of the consumer and busi­
ness markets for videotex services 
will be enhanced by the growth of the 
personal computer market. Each one 
should generate interest in the other. 

What new users can expect to find 
are specialized services similar to 
those now available from the Dow 
Jones Information Service, which ap­
peals to businessmen interested in 
financial news. Dow Jones' subscrib­
ers now number 60,000. The service, 
begun in 1977, offers a Media General 
database, the Academic American 
Encyclopedia, The Wall Street Jour­
nal Online, Barron's, and more. Dow 
Jones recently developed software for 
the service that enables subscribers to 
chart performance of stocks and up­
date and evaluate portfolios using the 
News Retrieval Service. Software de­
velopment is going hand in hand with 
videotex-like service development, 
with the idea that personalized 
usability of interactive services will 
make for long-term subscribers. 

Videotex and Teletext Tests 
Although there is little real video­

tex and teletext usage in the U.S., a 
number of tests are being performed, 
and videotex-like services such as 
Dow Jones have been quite popular 
(see table 1). 

On October 31, 1982, the Time 
Video Information Services division 
of Time Inc. began its teletext test in 
San Diego, California, and Clear­
water, Florida, in partnership with 
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Photo 2: Examples of pictures created on Time Video Information Services' teletext system. This system uses a protocol based on 
NAPLPS and thus is capable of fairly high resolution graphics. 

the Copley Press and The Orlando 
Sentinel. They are offering 4000 to 
5000 pages of information on enter­
tainment, national and local news 
and weather, travel, stocks, and edu­
cation (see photo 2). 

Time will offer a national teletext 
service in late 1983 to be aimed at a 
wide consumer audience. Time will 
use a full cable channel to deliver the 
one-way service with advertiser sup­
port. Users may select pages of infor­
mation from a continually changing 
cycle of pages. Because Time is not 
limited to using the vertical blanking 
interval (VBI), it can put out 5000 
pages of information, whereas most 
VBI services put out only 200 pages. 
Time is also offering an interactive 
game feature, household hints, sports 
scores, news, weather, and restaurant 
guides. 
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Chemical Bank, Chase Manhattan, 
and Citibank in New York City are 
all experimenting with banking ser­
vices using interactive videotex. 

Using a videotex 
service, electronic 
banking might be 

linked to shopping by 
computer, with credit 

checks and billing 
handled automatically. 

These systems, however, are not 
graphics-oriented. Chemical intends 
to license its system, called Pronto, to 
other banks. Because paper-based 
banking is becoming more and more 
expensive, banks are looking for 
ways to cut down on the expense of 
processing checks and to speed up the 

collection of money. Electronic bank­
ing might be the solution, but some 
banks feel that .a banking service 
alone will not be enough to entice 
banking customers to buy videotex 
terminals. 

Again, the idea of distributed pro­
cessing or videotex "gateway" con­
nections between geographically 
disparate computers becomes more 
appealing. If bank customers could 
also order merchandise, for example, 
with merchants having immediate 
credit checks performed and auto­
matically generated billing, both the 
banker and the retailer might profit 
from operating or supplying informa­
tion to a videotex service. 

The questions are Does the con­
sumer want the information in elec­
tronic form? and Will the price be ac­
ceptable? Studies have shown that 

Circle 270 on inquiry card. --+ 





Photo 3: A terminal that is used in the French Teletel system for electronic access to 
phone directories and other services. 

users may have to pay from $15 to 
$40 per month for videotex services. 

The teletext service Keycom, first 
offered by Field Enterprises Inc. over 
broadcast station WFLD in Chicago, 
is now transmitted on the VBI of the 
WTBS Satellite Service. Keycom 
offers weather, sports, and leisure in­
formation 24 hours a day. The Na­
tional Keyfax magazine is a joint ven­
ture between Satellite Syndicated 
Systems (SSS) and Keycom. 

Ongoing U.S. videotex tests in­
clude a CBS/AT&T test in Ridge­
wood, New Jersey, Cox Cable's Indax 
in San Diego, and various agricultur­
al services. 

The Warner Amex Qube system in 
Columbus, Ohio, begun in 1977, is 

going strong with 50,000 subscribers 
who receive videotex-like services 
over cable. 

Canada has many experiments op­
erating, including Grass Roots in 
Manitoba and Teleguide in Ontario. 
Grass Roots is an agricultural data­
base that Canadian farmers are using 
to check weather, grain futures, and 
livestock prices. Teleguide is a kind of 
electronic Michelin Guide offered in 
public places to let city visitors know 
what's available-from museums to 
nightclubs-and how to get around 
town. 

The French have completed two 
videotex tests, including an electronic 
telephone directory project with 1400 
users and a total service, known as 

3-V (for Velizy, Versailles, and Val de 
Bievre), with 2500 subscribers. 

France is putting millions of dollars 
into a countrywide electronic yellow­
pages project that is expected to 
serve all of France by 1986 and save 
even more millions in the cost of pro­
ducing and updating print directories. 
Along with the yellow pages, other 
features are. being offered. The elec­
tronic directory trial uses stand-alone 
terminals (photo 3) capable of linking 
into T eletel, the French videotex ser­
vice. 

The 3-V trial included transactional 
services where users had "smart 
cards" containing a microprocessor 
capable of storing an individual's 
one-year credit or complete medical 
history. The cards were put into card 
readers near the terminal and credit 
checks could be performed on the 
spot. 

French studies show that games 
and entertainment sections such as 
horoscopes were used more widely 
than any other interactive videotex 
feature when the services were first 
introduced. Another very popular 
service was electronic mail. Most in­
formation providers in France have 
begun to use video games to draw 
users to their databases, even though 
the games may have very little to do 
with the other information offered. 

The French technology is being 
used in a test with 200 farmers in 
Fargo, North Dakota, sponsored by 
First Bank System. J. C. Penney 
(which recently purchased the sys­
tem), Dayton's (a regional retail 
store), B. Dalton Bookseller, and 
local merchants are participating in 
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INTRODUCING 1'HE SAFI' �
Sl'JINDBY POWER SYS1'EM. 11' KEEPS �
YOU FROM LOSING YOUR MEMORY �

WHEN 1'HE LIGHT'S GO OU1'. �

If the power fails while you're reading this ad, 
everything your computer knows could be lost. 

In an instant, information crucial to the smooth 
operation of your business can vanish without a trace. 
Memories can be flushed, disks can be damaged. 

That's why you need the Saft Standby Power 
System. In the event of a blackout or brownout, 
it takes over instantly-before the computer can tell 
there's anything wrong-and supplies 200 watts of 

power for 20 minutes. Which gives you plenty of time 
to get off the machine safely, without missing a 
single byte. 

And during normal operation it acts as a line filter, 
protecting against damaging voltage spikes. 

Ask your dealer about the Saft Standby Power 
System. It's the first standby system designed specifi­
cally for small business computers. And offered at a 
small business price. 

j �f�4�~� if •AMIRICA 
More power to you. 

Circle 357 on inquiry card. 

Saft Portable Battery Division, 931 Vandalia St.. St. Paul, MN 55114 (612) 645-8531 



I
T opjc Index 
Alphabetic Index 
Ne.., on Viewlron 
Help and lnstruc;tioris 
Electronic P1ailbox 

CALVJH KlEIH JEAHS 
Your best bet 
For only $3'1 

i::.each for the designer 
jean that has 1t all! 
Rugged five-pocket 

Western .styling 
Sl:es 28-38 

Jardar,imars1·1 
SEND 0 FOR JORDAN �~�A�R�S�H� IHPEX 

Photo 4: Examples of the pictures created on the Viewtron system being run by Knight-Ridder newspapers and AT&T. This system is 
based on NAPLPS and is capable of some very impressive graphics. (Copyright © 1983 by Viewdata Corporation of America Inc., used 
by permission.) 

the test. From their farms, ranches, or 
one of approximately 40 public loca­
tions, users may bank at ·home, send 
and receive electronic mail, order 
goods, and get weather, crop, and 
shopping news along with local and 
national news and sports. The French 
system is also being tested in Brazil 
and Greece. 

The French have now consolidated 
their marketing programs for the U.S. 
and have announced the establish­
ment of Videographic Systems of 
America (VSA) to supply potential 
teletext and videotex clients with 
complete systems. Thomson-CSF, the 
major stockholder in the new com­
pany, will oversee VSA. CBS and 
NBC have agreed to use VSA equip­
ment for their NABTS teletext opera­
tions. 

The Viewtron (Knight-Ridder I 
AT & T) videotex service to begin this 
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year in southern Florida will offer 
banking and shopping from home, 
education, games, puzzles, reference 
material, an electronic messaging ser­
vice, bulletin boards, classified ads, 
and recreational information such as 
airline schedules, seating arrange­
ments, and community events. The 
service will also allow users to link up 
with other databases (see photo 4). 
Viewtron is currently soliciting 
advertisers to appear on the system. 
Advertisers' storage charges for infor­
mation kept in the Viewtron com­
puter are $1 per frame per week. (A 
frame is composed of 40 characters 
by 20 lines.) Advertisers can also elec­
tronically mail commercial messages 
to specific Viewtron subscribers. 

Viewtron's first test (July 1980) in 
Coral Gables involved a total of 204 
households and 500,000 frames, al­
though only approximately 18,000 

frames were available at any one 
time. 

Test results showed that 90 percent 
of the participants liked the service 
and 66 percent thought that the 
advertisers offered enough informa­
tion for them to make a buying deci­
sion. 

Preliminary joint venture agree­
ments have been signed between 
Viewtron and Affiliated Publications 
Inc. (The Boston Globe), Capital 
Cities Communications (The Kansas 
City Star and The Fort Worth Star­
Telegram), and A S. Abell Publish­
ing Company (The Baltimore Sun). 

Times Mirror began videotex test­
ing in March 1982, with 150 house­
holds having the service delivered 
through television cable and 150 
receiving the service through tele­
phone lines (see photo 5) . Of all the 
services offered-banking, home 
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