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TI PERSONAL COMPUTER DELAY DUE TO HARDWARE PROBLEMS. Rumors abound 
that Texas Instruments has delayed introduction of their personal computer system 
because of problems encountered in the design of a new microprocessor circuit to be 
used in the system. The 9985 microprocessor is a 16 bit stripped down version of the 9940, 
which contains 2 K bytes of read only memory, 128 bytes of programmable memory, 32 bit 
I/O (input/output), 5 M Hz operation and timer/counter on one integrated circuit. Also, it 
has been reported that the FCC rejected the TI approach to the RF (radio frequency) modulator 
design. It is expected that TI will have solved these problems for the introduction of the system 
in June at the summer Consumer Electronics Show in Chicago. 

RADIO SHACK HAS OVER 50 PERCENT OF PERSONAL COMPUTER BUSINESS. According to a report 
issued by Dataquest, a marketing research firm, Radio Shack sold approximately 100,000 TRS-80s, 
valued at $105 million dollars in 1978. This represented almost 10 percent of Tandy's business, and means 
that Radio Shack shipped over 50 percent of the total 1978 volume and 21 percent of the value of 
personal computer systems. Commodore was second, selling 25,000 PETs valued at $20 million, and 
Apple shipped 20,000 systems valued at $30 million. MITS/Pertec shipped 3000 units valued at $12 
million, IMSAI shipped 5,000 valued at $18 million and all other personal computer makers 
shipped 35,000 units valued at $130 million. Dataquest adds to this the IBM and Hewlett-Packard table­
top systems selling for less than $15,000. Thus IBM shipped 5 ,000 units valued at $95 million and 

shipped 4,000 units valued at $80 million. 

TANDY TO INTRODUCE NEW COMPUTER SYSTEM. Tandy has disclosed that it will soon 
introduce two, three and possibly four new computer systems in the second and third quarters of 
1979. The systems will be designed to fit specific purposes. This is seen by industry experts as an 
attempt by Tandy to strengthen its market position in anticipation of Texas Instruments 
entering into the personal computer market. Tandy has had their TRS-80 in production for almost 
two years. 

INTEL REPORTS 42 PERCENT INCREASE IN SALES FOR 1978. Intel, the pioneer in micro­
processors, reported sales of just over $400 million dollars in 1978, compared to $282.5 million in 
1977 - a 41.8 percent increase. In fact, sales in the last quarter increased over 61 
percent as compared to the same period in 1977. Profits increased 39.7 percent; from $ 31.7 
million to $44 million. Coincidentally, Zilog had sales of $18 million, and reportedly operated 
in the red for 1978 . 

MICROSOFT MOVING INTO 16 BIT SOFTWARE. Microsoft, a recognized leader in micro­
processor software, plans to introduce a broad range of software for 16 bit processors, using 
the new Intel 8086 and Zilog Z-8000 microprocessors. Most of Microsoft's business is OEM 
(original equipment manufacturer). This indicates that several hardware manufacturers plan 
systems using these 16 bit processors. Microsoft will not desert the 8 bit area in which 
they plan to release a BASIC compiler and Pascal and APL interpreters . 

INTEL PRESIDENT WORRIES ABOUT VLSI. Gordon Moore, Intel founder and president, was 
the keynote speaker at the recent International Solid States Circuit Conference. In his 
speech, he expressed great concern about the possibility that integrated circuit technology is 
too far ahead of applications. The industry is moving into the next generation of 
integrated circuits, called VLSI (very large scale integration) which feature devices with 
upwards of 400 K transistors, or 100 K gates . So far, the applications for such large devices 
have not developed. At the same meeting Dr Tom Longo, vice-president and chief technical 
officer at Fairchild Semiconductor, suggested that one possible application for VLSI might be 
the 64 bit microprocessor. 

MICRODISKS ARE COMING. Microdisk is the name given to the new 8 inch hard disk drive, 
which is now being developed by several disk manufacturers . It is expected that at least 
four manufacturers will show these new disks at the NCC (National Computer Conference) 
show next month . These drives will fit into the same space as an 8 inch floppy disk, provide 
upwards of 20 M bytes unformatted storage, and use Winchester technology for high speed 
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access. It is anticipated that the first production microdisks should be available late 1979, 
with full production not expected until mid 1980. Expected selling price in OEM quantities 
is $1500. This will probably translate to $3000 retail for a complete system including con­
troller and power supply. At present 14 inch hard disks with 10 M byte storage are avail­
able at an end user cost of $7000 to $10,000. 

16 BIT MICROPROCESSOR SCENE GROWING. 2ilog began shipping 2-8000 samples in March, 
and Motorola expects to start sampling their 68000 this month. Production quantities should 
be available in the fall. Meanwhile, Intel has heated up competition by cutting the 8086 
price by 23 percent; from $82.50 to $65.20 (4 MHz) and from $99 to $76.25 (5 MHz) 
in 500 quantity lots. The 8086 has been in production for almost a year; a very substantial 
lead time. However, the 2ilog 2-8000 and the Motorola 68000 in particular are more powerful 
than the 8086, and Intel's price reduction probably represents a marketing strategy. 

HP NOW PRIMARILY A COMPUTER COMPANY. Hewlett-Packard, which until now has been 
primarily a manufacturer of electronic instruments (voltmeters, frequency generators, etc), 
has disclosed that their computer business is now larger than their instrument business, and is 
growing at a faster rate. It is rumored that Hewlett-Packard will soon introduce a personal 
computer system. 

COMMODORE REPORTS 8.6 PERCENT INCREASE FOR 1978. Commodore's 1978 Annual 
Report states that sales increased from $46 million to $50 million and that income rose from $1.5 
million to $4 million, a 165 percent increase. There is little doubt that the PET and KIM 
accounted for the major portion of this increase. Like Tandy, Commodore does not break 
down its sales figures: however, industry experts estimate that over 25,000 PETs were sold 
in 1978. The Annual Report shows pictures of a PET with a standard keyboard, numeric 
pad and outboard tape recorder. Further, they promise a "new generation of PET computers" 
but do not say when. 

IEEE AND ANSI WORKING ON PASCAL STANDARD. The IEEE (Institute of Electrical and 
Electronic Engineers) and ANSI (American National Standards Institute) have formed a joint 
committee to coordinate development of a Pascal standard. It is expected that the development 
of the standard will take several months. 

PERKINS-ELMER LEAVES FLOPPY BUSINESS. Perkins-Elmer is the second major floppy disk 
manufacturer to leave the business within the last year. The Wangco division supplied drives 
to personal computer systems makers such as Cromemco, Heath Co and Intelligent Systems Corp. 
Although Wangco operated in the black and was growing, its profits were not apparently 
fulfilling Perkins-EImer's expectations. 

APL INTERPRETER AVAILABLE. The first APL interpreter for a microprocessor has been intro­
duced by Vanguard Systems Corp, San Antonio TX. It is designed to run on a 2-80 computer system. 
As yet no data is available on how it compares to IBM APL. Several companies, including 
Microsoft and Scientific Time Sharing, have been promising a microprocessor APL package, 
but Vanguard is the first to reach the market. 

LOW COST VOICE OUTPUT FOR COMPUTERS. If you are looking for a low cost, high quality 
voice output for your computer system, why not try interfacing the Texas Instruments Speak 
and Spell game to your system. This is done by interfacing some parallel ports to 
the keyboard connections of Speak and Spell. A short software driver routine for 
the interface was published in the January issue of the Ottawa Computer Group Newsletter 
(Box 132218, Kanata Ontario Canada) . 

MICROSOFT PASCAL. We have heard that Microsoft is going to announce a Pascal package. 
The Microsoft version is supposed to be compatible with UCSD, ANSI, and ISO Pascal. The 
initial implementations of Pascal will be on the 8080, 8086, 2-80, 2-8000, and LSI-ll. 
Additional implementations will be produced as the demand arises. The 8080, 8086, and 2-80 versions 
will be CP/M compatible. The rumored price for Microsoft Pascal is $1,000. 
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"BOOKS OF INTEREST TO COMPUTER PEOPLE" 

More BYTE BOOKS 
in your future ... 
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... And the future 
THE BYTE BOOK OF COMPUTER MUSIC combines 
the best computer music articles from past issues of 
BYTE Magazine with exciting new material-all written 
for the computer experimenter interested in this 
fascinating field. 
You will enjoy Hal Chamberlin's "A Sampling of 
Techniques for Computer Performance of Music", 
which shows how you can create four-part melodies 
on your computer. F orthe budget minded, "A $19 Music 
Interface" contains practical tutorial information-and 
organ fans will enjoy reading "Electronic Organ Chips 
For Use in Computer Music Synthesis". 
New material includes "Polyphony Made Easy" and 
"A Terrain Reader". The first describes a handy circuit 
that allows you to enter more than one note at a time 
into your computer from a musical keyboard. The 
"Terrain Reader" is a remarkable program that creates 
random music based on land terrain maps. 
Other articles range from flights of fancy about the 
reproductive systems of pianos to Fast Fourier trans­
form programs written in BASIC and 6800 machine 
language, multi-computer music systems, Walsh 
Functions, and much more. 
For the first time, material difficult to obtain has been 
collected into one convenient, easy to read book. An 
ardent do-it-yourselfer or armchair musicologist will 
find this book to be a useful addition to the library. 

_

ISBN 0-931718-11-2 
Editor: Christopher P. Morgan 
Pages: approx. 128 
Price: $10.00 

SUPERWUMPUS is an excit­
ing computer game incorpo­
rating the original structure of 
the WUMPUS game along 
with added features to make 
it even more fascinating. The 
original game was described 
in the book What To Do After 
You Hit Return, published by 
the People's Computer Com­
pany. Programmed in both 
6800 assembly language and 
BASIC, SUPERWUMPUS is not only addictively fun, 
but also provides a splendid tutorial on setting up 
unusual data structures (the tunnel and cave system 
of SUPERWUMPUS forms a dodecahedron). This is a 
PAPERBYTpM book. 

ISBN 0-931718-03-1 
Author: Jack Emmerichs 
Pages: 56 
Price: $6.00 

TINY ASSEMBLER 6800, 
Version 3.1 is an enhancement 
of Jack Emmerichs' success­
ful Tiny Assembler. The origi­
nal version (3.0) was described 
first in the April and May 1977 
issues of BYTE magazine, 
and later in the PAPERBYTETM 
book TINY ASSEMBLER 
6800 Version 3.0. 
In September 1977, BYTE 
magazine published an article 
entitled, "Expanding The Tiny Assembler". This pro­
vided a detailed description of the enhancements 
incorporated into Version 3.1, such as the addition of a 
"begin" statement, a "virtual symbol table", and a 
larger subset of the Motorola 6800 assembly language. 
All the above articles, plus an updated version of the 
user's guide, the source, object and PAPERBYTETM 
bar code formats of both Version 3.0 and 3.1 make this 
book the most complete documentation possible for 
Jack Emmerichs' Tiny Assembler. 

ISBN 0-931718-08-2 
Author: Jack Emmerichs 
Pages: 80 
Price: $9.00 

A. wa~k through this book brings you into Ciarcia's 
CIrCUIt Cellar for a detailed look at the marvelous 
projects which let you do useful things with your micro­
computer. A collection of more than a year's worth of 
the popular series in BYTE magazine, Ciarcia's Circuit 
Cellar includes the six winners of BYTE's On-going 
Monitor Box (BOMB) award, voted by the readers 
themselves as the best articles of the month: Control 
the World (September 1977), Memory Mapped 10 
(November1977), Program Your NextEROM in BASIC 
(March 1978), Tune In and Turn On (April 1978), Talk 
To Me (June 1978), and Let Your Fingers Do the Talking 
(August 1978). 
Each article is a complete tutorial giving all the details 
needed to construct each project. Using amusing 
anecdotes to introduce the articles and an easy-going 
style, Steve presents each project so that even a 
neophyte need not be afraid to try it. 

_

ISBN 0-931718-07-4 
Author: Steve Ciarcia 
Pages: approx. 128 
Price: $ 8.00 
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is right now! 
BASE}{, a new compact, compiled language for micro­
computers, has many of the best features of BASIC 
and the 8080 assembly language-and it can be run 
on any of the 8080 style microprocessors: 8080, Z-80, 
or 8085. This is a PAPERBYTETM book. 

Subroutines in the BASEX operating system typically 
execute programs up to five times faster than equiva­
lent programs in a BASIC interpreter-while requiring 
about half the memory space. In addition, BASEX has 
most of the powerful features of good BASIC inter­
preters including array variables. text strings, arithme­
tic operations on signed 16 bit integers, and versatile 
10 communication functions. And since the two lan­
guages, BASEX and BASIC, are so similar, it is possible 
to easily translate programs using integer arithmetic 
data from BASIC into BASEX. 
The author, Paul Warme, has also included a BASEX 
Loader program which is capable of relocating pro­
grams anywhere in memory. 

__ 
ISBN 0-931718-05-8 
Author: Paul Warme 
Pages: 88 
Price: $ 8.00 

PROGRAMMING TECH­
NIQUES is a series of BYTE 
BOOKS concemed with the 
art and sdence of computer 
programming. It is a collection 
of the best articles from BYTE 
magazine and new material 
collected just for this series. 
Each volume of the series 
provides the personal com­
puter user with background 
information to write and main­
tain programs effectively. 
The first volume in the Programming Techniques 
series is entitled PROGRAM DESIGN. It discusses 
in detail the theory of program design. The purpose 
of the book is to provide the personal computer user 
with the techniques needed to design effident, effec­
tive, maintainable programs. Included is information 
conceming structured program design, modular pro­
gramming techniques, program logic design, and 
examples of some of the more common traps the 
casual as well as the experienced programmer may 
fall into. In addition, details on various aspects of the 
actual program functions, such as hashed tables and 
binary tree processing, are included. 

ISBN 0-931718-12-0 
Editor: Blaise W. Liffick 
Pages: 96 
Price: $6.00 

SIMULATION is the second volume in the Program­
ming Techniques series. The chapters deal with 
various aspects of spedfic types of simulation. Both 
theoretical and practical applications are included. 
Particularly stressed is simulation of motion, including 
wave motion and flying objects. The realm of artifidal 
intelligence is explored, along with simulating robot 
motion with the microcomputer. Finally, tips on how 
to simulate electronic drcuits on the computer are 
detailed. 

ISBN 0-931718-13-9 
Editor: Blaise W. Liffick 
Pages: approx. 80 
Price: $6.00 
Publication: Winter 1979 

RA6800ML: AN M6800 RELOCATABLE MACRO 
ASSEMBLER is a two pass assembler for the Motorola 
6800 microprocessor. It is designed to run on a mini­
mum system of 16 K bytes of memory, a system 
console (such as a Teletype terminal), a system monitor 
(such as Motorola MIKBUG read only memory pro­
gram or the ICOM Floppy Disk Operating System), 
and some 'form of mass file storage (dual cassette 
recorders or a floppy disk). 
The Assembler can produce a program listing, a sorted 
Symbol Table listing and relocatable object code. The 
object code is loaded and linked with other assembled 
modules using the Linking Loader LINK68. (Refer to 
PAPERBYTETM publication LINK68: AN M6800 
LINKING LOADER for details.) 
There is a complete description of the 6800 Assembly 
language and its components, including outlines of 
the instruction and address formats, pseudo instruc­
tions and macro fadlities. Each major routine of the 
Assembler is described in detail, complete with flow 
charts and a cross reference showing all calling and 
called-by routines, pointers, flags, and temporary 
variables. 
In addition, details on interfacing and using the 
Assembler, error messages generated by the Assem­
bler, the Assembler and sample 10 driver source code 
listings, and PAPERBYTETM bar code representation 
of the Assemblers relocatable object file are all included 
This book provides the necessary background for 
coding programs in the 6800 assembly language, and 
for understanding the innermost operations of the 
Assembler. 

ISBN 0-931718-10-4 
Author: Jack E. Hemenway 
Pages: 184 
Price: $25.00 

\ to order books see next page ..... 
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LINK68: AN M6800 LINKING LOADER is a one 
pass linking loader which allows separately translated 
relocatable object modules to be loaded and linked 
together to form a single executable load module, and 
to relocate modules in memory. It produces a load map 
and a load module in Motorola MIKBUG loaderformat 
The Linking Loader requires 2 K bytes of memory, a 
system console (such as a Teletype terminal), a sys­
tem monitor (for instance, Motorola MIKBUG read 
only memory program or the ICOM Floppy Disk 
Operating System), and some form of mass file stor­
age (dual cassette recorders or a floppy disk). 
It was the express purpose of the authors of this 
book to provide everything necessary for the user 
to easily learn about the system. In addition to the 
source code and PAPERBYTpM bar code listings, 
there is a detailed description of the major routines of 
the Linking Loader, including flow charts. While imple­
menting the system, the user has an opportunity to 
learn about the nature of linking loader design as well 
as simply acquiring a useful software tool. 

ISBN 0·931718-09-0 
Authors: Robert D. Grappel 

& Jack E. Hemenway 
Pages: 72 
Price: $8.00 
Winter 1979 

TRACER: A 6800 DEBUGGING PROGRAM is for 
the programmer looking for good debugging software. 
TRACER features single step execution using dynamic 
break points, register examination and modification, 
and memory examination and modification. This book 
includes a reprint of "Jack and the Machine Debug" 
(from the December 1977 issue of BYTE magazine), 
TRACER program notes, complete assembly and 
source listing in 6800 assembly language, object 
program listing, and machine readable PAPERBYTETM 
bar codes of the object code. 

ISBN 0-931718-02-3 
Authors: Robert D. Grappel 

& Jack E. Hemenway 
Pages: 24 
Price: $6.00 

MONDEB: AN ADVANCED M6800 MONITOR­
DEBUGGER has all the general features of Motorola's 
MIKBUG monitor as well as numerous other capabili­
ties. Ease of use was a prime design consideration. 
The other goal was to achieve minimum memory 
requirements while retaining maximum versatility. 
The result is an extremely versatile program. The size 
of the entire MONDEB is less than 3 K. 
Some of the command capabilities of MONDEB in­
clude displaying and setting the contents of registers, 
setting interrupts for debugging, testing a program­
mable memory range for bad memory locations, 
changing the display and input base of numbers, 
displaying the contents of memory, searching for a 
specified string, copying a range of bytes from one 
location in memory to another, and defining the loca­
tion to which control will transfer upon receipt of an 
interrupt This is a PAPERBYTETM book. 

ISBN 0-931718.Q6-6 
Author: Don Peters 
Pages: 88 
Price: $5.00 

BAR CODE LOADER. The purpose of this pamphlet 
is to present the decoding algorithm which was de­
signed by Ken Budnick of Micro-Scan Associates at 
the request of BYTE Publications, Inc., for the PAPER­
BYTpM bar code representation of executable code. 
The text of this pamphlet was written by Ken, and 
contains the general algorithm description in flow 
chart form plus detailed assemblies of program code 
for 6800, 6502 and 8080 processors. Individuals with 
computers based on these processors can use the 
software directly. I ndividuals with other processors can 
use the provided functional specifications and detail 
examples to create equivalent programs. 

ISBN 0·931718-01-5 
Author: Ken Budnick 
Pages: 32 
Price: $ 2.00 

------------------------------BYTE BOOKS Division • 70 Main Street • Peterborough, New Hampshire 03458 

Name T itl e Company 

Street City State/ Prov ince Code o Check enclosed in the amount of $ ___ _ 
o Bill Visa 0 Bill Master Charge Card No. __________ Exp. Date ___ _ 
Please send the books I have checked. 
o Computer Music $10.00 
o SUPERWUMPUS $6.00 
o Tiny Assembler (3.1) $9.00 
o Circuit Cellar $8.00 
o BAS EX $8.00 
o Program Design $6.00 
BYTE BOOKS. BYTE BOOKS logo. and PAPERBYTE 
are trademarks of BYTE Publicat ions. Inc 

o Simulation $6.00 
o RA6800ML $25.00 
o Link68 $ 8.00 
o TRACER $6.00 
o Mondeb $ 5.00 
o Bar Code Loader $2.00 
Add 50(: per book to cover postage 
and handling 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Please all ow 6-8 weeks lor process ing your order. 
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Text continued from page 6: 

The parts for a simple 110 VAC lamp 
controller with one channel and a 10 A 
rating consist of: 

One Sigma Instruments Model 221A-3-50 
Hybrid Relay 
One AC Line Cord (surplus store) 
One AC Socket (local hardware store) 
One plug for my computer's parallel 
interface (OB-15) 
One aluminum minibox 
Miscellaneous interconnect wire 

Total for one channel 

$12 .80 
$ 1.00 
$ 1.35 

$ 2.00 
$ 2.98 

0.00 
$20.13. 

In an evening I had this relay wired to 
my computer, and ready for use in some 
appl ications. The most obvious home 
oriented appl ication is, of course, the 
control of lamps in real time, assuming 
you have a real time clock and an ap­
propriate operating system in your com­
puter. At a high level, the simplest open 
loop lamp control procedure can now 
be implemented: 

DO FOREVER 
BEGIN 

Wait Until 6; 
Turn On Lamp; 
Wait Until 11 ; 
Turn Off Lamp 

END; 

Here I have used " DO FOREVER" to 
mean that the block will be repeated in­
definitely with no ending condition in 
the program itself, although it is always 
possible to pull the plug or reset the 
computer with manual intervention . 
This is a procedure which is reiterated 
day in and day out as a background task 
of the computer system, with a real time 
executive which can monitor time. What 
is the advantage over a simple mechani­
cal timer? It is, of course, the equivalent 
of that timer, but you have gained the 
ability to combine the relay control with 
the more sophisticated logic of a pro­
gram. 

With this simple amount of hardware, 
it is now possible to write programs 
which do much more than the me­
chanical timer. For example, if you want 
to give your house a lived-in look on the 
basis of lights, you can now add some 
randomization. Let's define a function, 
RANDOM(X), which returns a random 
number ranging from 0 to X, as do many 
standard compilers and interpreters. We 
can extend this procedure, using ran ­
domization of the starting and stopping 
times . I n this next example, we add a se­
cond period in which the lamp is on: 

DO FOREVER 
BEGIN 

Wait Until (6 + RANDOM(2)); 
Turn On Lamp; 
Wait Until (8 + RANDOM(l)); 
Turn Off Lamp; 
Wait Until (9 + RANDOM(l)); 
Turn On Lamp; 
Wait Until (11 + RANDOM(3)) 

END; 

Our program has no inputs now, other 
than time synchronization with the com­
puter's real time clock. The effect is that 
of having two periods with random star­
ting and stopping times during the even­
ing . Combine this with several other 
channels for different rooms of the 
house, and you have unique and random 
night lighting control for times when the 
house is vacant due to business or fami­
ly trips. Of course, no computer (as yet) 
can co ll ect piled up ·mail or c lear snow 
from the driveway, but with a simple 
evening's effort of wiring up several re­
lay.s in a control box, this sort of program 
can be left running when you go away. 

In thi s example, I wanted to use this 
relay for lamp control. But, with a little 
imagination, you can control much 
more than lamps. The solid-state relays 
can turn on and off virtually any load 
within the current limitations of the 
device (10 A in this examp le) at the zero 
point of the AC waveform. This could in ­
clude: turning on your coffeemaker in 
the morning (assuming that you primed 
it with water and grounds the night 
before); turning on a hot plate (of less 
than 1000 W) under a tea kettle in the 
morning; responding to a voice input 
microphone for the particular room you 
are in by recognizing the words on and 
off (all using techniques discussed in 
past BYTE issues). There is no reason 
why other appliances, such as the motor 
of my attic fan, could not be controlled 
in the same way. 

The point is, the act of creating hard­
ware for such brute force things as turn­
ing AC lines on and off has been reduced 
to wiring, and is now an easily solved 
problem . Just as we all experiment with 
software, we ca n now very simply ex­
periment with software that controls 
significant hardware outside the com­
puter system. All it takes is the will­
ingness to spend some time wiring the 
particular details needed to make your 
system's output port talk to the real 
world. Hardware is not hard to control, 
once you 've got a complete computer 
system with real time clock and parallel 
output data ports .• 
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