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The 6800/2 uses our new A2 processor board with socket
space for 8K bytes of ROM/PROM. This makes it possible
to use the 6800 in applications where ROM programs are
useful without purchasing an expensive PROM accessory
board. The A2 board has a DIP switch selector that allows
you to replace any 8K block of memory above the RAM
memory that extends to 32K with memory external to the
processor board itself. This lets you develop special pro-
grams that will later be put in PROM in a normal RAM
memory card where it can be modified and debugged. The
A2 board has a crystal controlied baud rate oscillator and a
separate clock driver oscillator whose frequency may be
changed with a programming resistor. The A2
processor board gives you the maximum possible flexibility
in setting up a computer system.

SWTBUG® Monitor—

The 6800/2 is supplied with our new SWTBUG® monitor.
This new monitor is software compatible with the earlier
Mikbug® monitor used in the 6800. All major subroutine
entry points are identical. SWTBUG® features a resident
MF-68 Minifloppy disk boot, single level breakpoints,
vectored software interrupt, generation of punch end of
tape formatting and automatic interface configuring for
either the MP-C control interface or MP-S serial interface.

ACIA Type Interface—
The 6800/2 uses our MP-S serial interface. This RS-232 and

[

6800/2 IS HERE

s 6800

COMPUTER
SYSTEM

20 Ma. TTY compatible interface may be configured to op-
erate serially at the following baud rates: 110, 150, 300,
600, 1200, 2400, 4800 and 9600. Complete interrupt con-
trol is available through the user’s software.

4K Static MEMORY —

The 6800/2 comes wth 4K of static RAM memory on our
MP-8M board. The memory may be expanded to 8K by the
addition of eight more memory chips. No additional parts
are needed. Full buffering of all data, address and control
lines is a standard feature. Memory expansion to 32K of
continuous RAM memory and up to a 48K mixture of
ROM/RAM is possible with this system.

ACCESSORY BOARDS—

Do you have a special job? Our accessory boards make it
possible to use the 6800/2 for almost any type of computer
application. We have our MP-T interrupt timer with soft-
ware interrupt selectable output. Our MP-N calculator inter-
face that allows you to do arithmetic functions in hard-
ware. Our MP-R EPROM programmer that programs and
verifies EPROMs right in the machine—and more coming.

6800/2 Kit. . ............... $439.00 ppd Cont. U.S.
6800/2 Assembled. . . ... ... ... $495.00 ppd Cont. U.S.
SWTBUG® is a registered trademark of Southwest Tech. Prod. Corp.

Mikbug®|s a registered trademark of Motorola, Inc.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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You can now have the industry’s
finest microcomputer
with that all-important

disk drive

YOU CAN GET THAT
ALL-IMPORTANT SOFTWARE,

TOO

Loading your programs and files
will take you only a few seconds with
the new Cromemco Z-2D computer.

You can load fast because the
Z-2D comes equipped with a 5”
floppy disk drive and controller. Each
diskette will store up to 92 kilobytes.

Diskettes wili also store your pro-
grams inexpensively—much more so
than with ROMs. And ever so much
more conveniently than with cas-
settes or paper tape.

The Z-2D itself is our fast, rugged,
professional-grade Z-2 computer
equipped with disk drive and con-
troller. You can get the Z-2D with
either single or dual drives (dual
shown in photo).

CROMEMCO HAS THE
SOFTWARE

You can rely on this: Cromemco
is committed to supplying quality
software support.

For example, here's what’s now
available for our Z-2D users:
CROMEMCO FORTRAN IV COM-
PILER: a well-developed and power-
ful FORTRAN that’s ideal for scien-
tific use. Produces optimized, relo-
catable Z-80 object code.
CROMEMCO 16K DISK BASIC: a
powerful pre-compiling interpreter
with 14-digit precision and powerful
1/0 handling capabilities. Particularly
suited to business applications.
CROMEMCO Z-80 ASSEMBLER: a
macro-assembler that produces relo-
catable object code. Uses standard
Z-80 mnemonics.

The professional-
grade microcompuler
for professionals

ADVANCED CONTROLLER CARD

The new Z-2D is a professional
system that gives you professional
performance.

In the Z-2D you get our well-
known 4-MHz CPU card, the proven
Z-2 chassis with 21-slot motherboard
and 30-amp power supply that can
handle 21 cards and dual floppy
drives with ease.

Then there’s our new disk con-
troller card with special features:

e Capability to handle up to 4

disk drives

® A disk bootstrap Monitor in a

1K 2708 PROM

® An RS-232 serial interface for

interfacing your CRT terminal
or teletype

® LSI disk controller circuitry

Z-2 USERS:
Your Z-2 was designed with the future
in mind. It can be easily retrofitted
with everything needed to convert to
a Z-2D. Only $935 kit; or $1135 for
assembled retrofit package.

Cromemco

Specialists in computers and peripherals

Shown with optional -
bench cabinet

We're able to put all of this in-
cluding a UART for the CRT interface
on just one card because we’ve taken
the forward step of using LSI con-
troller circuitry.

STORE/FACTORY

Contact your computer store or
Cromemco factory now about the
Z-2D. It’s a real workhorse that you
can put to professional or OEM use
now.
Kit: Z-2D with 1 disk drive

(Model Z2D-K) .............. $1495.
Assembled: Z-2D fully assembled

and tested (Model Z2D-W). ...$2095.

Additional disk drive
{Model Z2D-FDD) ............ $495.

SOFTWARE
(On standard [BM-format
soft-sectored mini diskettes)
16K BASIC (Model FDB-S)......... $95
FORTRAN IV (Model FDF-S)........ $95
Z-80 Assembler {Model FDA-S). ...%$95

2400 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 ¢ (415) 964-7400
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The easy way to get disk storage,
FORTRAN IV, and other programming power

Control up to
four 8” drives

A " 0 asiHInrg
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Function
switches

Here’s a new disk controller and
disk drive combination that will set
you up for truly powerful disk storage.

The new controller is extremely
versatile. You can use it with either
our new 5” single disk drive or our
8" dual disk drive. In fact, the con-
troller will interface up to three 5” or
four 8” drives.

That means you can have enor-
mous disk storage since the new con-
troller puts 92 kilobytes on each side
of a 5” diskette and 256 kilobytes on
an 8" diskette. Recording is in soft-
sectored IBM format.

FORTRAN IV AND MORE

You can get still more Cromemco
disk operation aids. For example, we
also offer FORTRAN IV for our com-
puter users.

And as in so many things, we are
the first manufacturer in the field to
offer this advanced program for the
Z-80 uP.

Besides FORTRAN IV we also offer
our special BASIC (14-digit precision),
our Z-80 Assembler, and now an en-
tertainment diskette with over a doz-
en of our Dazzler® games.

KEYBOARD CONTROL

The new Model 4FDC disk con-
troller (supplied in our Z-2D) is for
our Z-2 computer or any S-100 bus
computer using our Z-80 CPU card.

You should also know about these
other capabilities of the new con-
troller:
® |ts PROM-resident Disk Operating

System (RDOS) gives you key-

BYTE February 1978

T <
“““““l\““”“_‘ hl‘

Control up to
three 5" drives
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Single 57 Dual 8"
disk drive disk drive

board contro! of your disk drive
and also includes a bootstrap to
load our powerful CDOS disk
operating system supplied on all
Cromemco diskettes.

® The controller will interface your
CRT terminal through its RS-232
serial port. May save you an 1/0.

® |t has 5 programmable interval
timers.

® |t has vectored interrupts.

® And it has an 8-bit parallel input
port and an 8-bit parallel output
port.

LOOK TO THE FUTURE

This new disk controller equips
you for the future as well as for now.
Not only can you now have very
large storage, but the features of the
controller and the standard IBM for-
mat protect you from early obso-
lescence.

CRT terminal
interface

4FT r‘-;;“.“u{m. i

LS| circuitry

1 kilobyte
PROM

-CROMEMGO
FORTRAN IV

CROMEMCO
_FORTRAN IV

GCROMEMGO
FORTRANM IV

CROMEMGO
*FORTRAN IV

STORES/FACTORY

This new card and the disk drives
are in production and available.

So contact your computer store
or the factory today and you can have
the power of FORTRAN IV and a
large memory right away.

PRICES

Model 4FDC-K Disk Controller kit........... $ 395
Model 4FDC-W Disk Controller assembled ...$ 595
Model WFD 5” single disk drive assembled ..$ 495
Model PFD-K 8” dual disk drive kit ......... $1995
Model PFD-W 8” dual disk drive assembled . .$2495

Disk drives are complete with

power supply, case and cables.

SOFTWARE
Purchasers of Cromemco computers
or drives may purchase software on 5%
or 8” diskettes as follows:

5” 8"
Diskette Diskette
Model Model Price
FORTRAN IV FDF-S  FDF-L  $95
Z-80 Assembler FDA-S FDA-L %95
16K BASIC FDB-5 FDB-L $95

Dazzler® games FDG-5 FDG-L  $95

i n ¢ o r p o r a t e d
Specialists in computers and peripherals
2400 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 ¢ (415) $64-7400

Circle 34 on inquiry card.
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In This BUTE

Page 6

With good reason, many computers
these days have no front panel for low
level data entry and display. But some-
times a real time pattern ‘‘signature”
of an executing program can be useful.
This month, Steve Ciarcia shows how
to build A Penny Pinching Address
State Analyzer which can be used
with an X-Y oscilloscope to monitor
the address bus of your computer in
real time. If you build this state
analyzer, you'll see a unique pattern
corresponding to each ‘‘steady state”
loop of an executing program.

When is a personal computer more
than a personal computer? When it is
plugged into a network of personal
computers for purposes of message
transfer via phone lines, sharing of
programs, and perhaps even execution
of multiple player logical games. In
this issue, Mike Wilber begins a three
part series of articles on the concept
of CIE Net: A Design for a Network
of Community Information Exchanges.

Page 14

Are you looking for a driver for
your model railroad’'s roundhouse
turntable? Perhaps you need some
motive power for a robot. For genera-
tion of controlled rotary motion,
stepper motors as described in Robert
E Bober’s article Taking the First Step
are essential. He provides readers
with valuable background information
on these fascinating mechanical out-
puts for personal computers.

Page 35 ——>
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When is a boat like a raft of bottles?
When it is conceptually chopped into
many individual buoyancy elements
for the purpose of simulating its per-
formance on a choppy water surface?

In this issue Stephen P Smith con-
tinues his series of articles on the
simulation of motion in personal com-
puters with a discussion of motion of
extended objects in Simulation of
Motion, Part 4: Extended Obijects,
Applications for Boating. Turn to
Stephen’s article for more details and
a BASIC program which simulates
rolling or pitching motions of an arbi-
trary boat hull cross section. Page 42

Interactive editing is enhanced
when a light pen can be used to zero
in on a text location. See how to
Add a $3 Light Pen to Your Video
Display using the combination of
hardware and software techniques
provided by John Webster and John
Young in this issue. Page 52

If you own a KIM-1 computer,
here’s an answer to the perpetual
problem of entering and debugging
large programs. Dan Fylstra's article
SWEETS for KIM shows you how to
add a mini text editor and assembler
that fits in the KIM’s 1 K bytes of
programmable memory and still leaves
room for your programs. Page 62

Page 162

4

7

In past BYTEs Mike Wilber and
Dave Fylstra have suggested the con-
cept of a “Community Information
Exchange.” Read Jeff's Personal Com-
puters in a Distributed Communi-
cations Network for a discussion of
some of the technological (and poli-
tical) aspects of such a concept, which
is well within reach of our present
personal computing hardware and
software, Page 80

Last month, we began Ernest W
Kent’s series of articles on The Brains
of Men and Machines. The discussion
continues this month with the next
instaliment, How the Brain Controls
Output. Aspiring robotics hackers will
find this to be an invaluable back-
ground input on the information sys-
tems found in nature, which can serve
as a source for ideas on new infor-
mation systems designed by humans.

Page 84

The minifloppy has arrived, as
many readers probably know, and its
popularity is increasing with time.
If you'd like to take advantage of its
low cost, then read David Allen’s
Minifloppy Interface and try your
hand at adding a minifloppy to your
system. Page 114

Entomology is the study of bugs.
Gary McGath provides some introduc-
tory insight into various species of
programming bugs, and some general
design guidelines to prevent their
occurrence in his background article
on Programming Entomology. Page 162

Have you ever needed to experi-
ment with a circuit and ended up
rewiring it again and again? Wouldn’t
it be nice to have a program that
simulated the circuit and could be
easily modified to change the para-
meters? Read Robert Grappel’s A
Simple Digital Filter and find out all
about filter simulation on your own
computer. Page 168



About the Cover. . .

The February issue contains two articles
on the subject of communications networks
for the personal computer user. The idea
here is to create a number of noncommercial
networking applications based on individual
experimenters talking to individual experi-
menters. One of those articles, by Mike
Wilbur (who spends his professional time at
Stanford Research Institute), is a hypotheti-
cal design specification in several parts for a
“Community Information Exchange” net-
work. Mike’s article was written as a prelude
to work of the PC Net committce headed
by Dave Caulkins and including a number
of the Homebrew Computer Club members
in and around Palo Alto CA.

Using Mike's preliminary design as a
model, we asked Robert Tinney to create
this fantasy on a theme of Community
Information Exchanges. The “Community
Information Exchanges” are processing
nodes of the CIE network, talking locally
with telephone lines and globally via such
long distance media as amateur radio
{including perhaps satellite links via
AMSAT). The “walls” of CIEland represent
the boundaries of the protocol of the
network: through an appropriate interface
the users of the CIE NET protocol can
talk to the PC NET protocol through a
PC NET ‘“‘gate,” to an ARPA net protocol
through an appropriate gate arranged by
some friendly local university's computer
science department or artificial intelligence
laboratory, or to the “X” network where
X in the picture is “MUSIC"” but could
be arbitrary. The CIE as originally en-
visioned is an amateur and noncommercial
group growing out of a common interest
in compuer to computer communications. It
would in some sense serve as a prototype
and innovative test bed for what might later
become low cost commercial networks in
much the same way that numerous amateur
radio innovations are now part of the tech-
nology of radio communications. . .CHm®

Articles Policy

BYTE is continually seeking quality manu-
scripts written by individuals who are applying
personal computer systems, designing such sys-
tems, or who have knowledge which will prove
useful 1o our readers. For a more formal descrip-
tion of procedures and requirements, potential
authors should send a selfaddressed, stamped
envelope to BYTE Author's Guide, 70 Main St,
Peterborough NH 03458

Articles which are accepted are purchased with
a rate of up to $50 per magazine page, based on
technical quality and suitability for BYTE's
readership. Each month, the authors of the two
leading articles in the reader poll (BYTE's Ongoing
Monitor Box or "“BOMB'} arc presented with
bonus checks of $100 and $50. Unsolicited
materials should be accompanied by full name and
address, as well as return postage.®
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W THE NEW AND
IMPROVED VB-1B

YOURS
FOR ONLY

$149.95

Now, the first complete software
oriented video system (the VB-1B) is
even more versatile. The newly improved
VB-1B Video Interface Board gives you 128 possible
characters to play with. Graphics galore. Horizontal and
vertical oscillators that operate within 1.6% of actual TV
standards to get rid of wiggle, rolling and jitters. The
VB-1B cuts snow by up to 50% and provides 8% left and
right margins. And we'll give you a “Doodle” program so
you can play around with graphic shapes on your own
screen. Easy connection and adjustments . . . with the
new VB-1B. Available—along with all our other S-100
bus compatible products—either from your local
computer store or from us directly.

A Division of Solid State Music

/,'V/-.: Ppm, =) 3 » e )
sro2n watst doanue Y@ TG the blue boards.

Santa Clara, CA 96050 Telephone (408) 246-2707 5
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Figure 1: A 256 by 256 point address state analyzer that displays dynamic fluctuations of a computer’s 16 bit memory address
bus. Two 8 bit digital to analog converters drive the horizontal and vertical inputs of an oscilloscope with the analog equivalent
of the eight high order and eight low order address lines. The display gives a visual ‘“'signature’’ of the computer in action. Acces-
sing of unexpected memory locations which distort this ‘'signature’ becomes instantly visible for troubleshooting purposes.

A Penny Pinching Address State Analyzer

Steve Ciarcia Three years ago | got my first home
POB 582 microcomputer, a Scelbi 8H. This was
Glastonbury CT 06033 before the advent of widespread interest in

personal computers and it was naturally

a rudimentary video display and 300 bps
cassette interface; but, if there was one
major physical characteristic of the first
generation home computers, it was the

6
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based upon the Intel 8008 processor. Back
then | was satisfied with the tedious task of
hand toggling a program into the computer
and watching the front panel memory
address and data buffer lights twinkle,
signifying that the program was executing
something. After that | bought more
memory which consisted of 2102s. That
gave me enough space to write only the
simplest of monitor programs, again using
the front panel as the display medium. At
the end of its evolution, my 8008 did have

predominance of the front panel display
and data entry switches. The concept of
the integrated home computer ‘“system’
was yet to be seen. A computer required
display and data entry switches if it was
to be powered up and exercised. Additional
10 devices such as video displays and key-
boards were luxuries.

Well, it was inevitable. The prices of
components have dropped drastically in
the past few years and the experimenter
now thinks in terms of a home computer



Introducing Micro-2

from Digital Systems

You might find or put together
another computer system with the
same capability as Digital Systems’
new Micro-2. But it would probably
cost you a lot more than $5,000.
At $4,995 the Micro-2 is a com-
pletely assembled, compact, high-
performance microcomputer
system with Shugart dual-drive,
double density floppy disks. Its
single computer board includes a
Z-80CPU,32K of RAM,fourRS-232
serial interfaces, 16 bits of parallel
I/0, and a real-time clock. And on
the same board you have the
option of 64K of RAM.

The single disk controller board

Circle 42 on inquiry card,

uses either the standard IBM 3740
format or a double density format
of 571K bytes per diskette. Optional
double-sided drives increase stor-
age to 2.3 Megabytes. And since
the controller can support another
two drives, the storage capacity

of the Micro-2 can be increased
even more.

The simple bus and two-board
design of the Micro-2 means greater
inherent system reliability. A short
cable interconnects the computer
and controller boards, providing a
high-speed DMA interface.On the
computer board there’s access to
the internal bus connector and a
wire-wrap area for custom logic.

With the Micro-2, you get the
comprehensive CP/M disk oper-
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ating system, disk BASIC, and
complete hardware diagnostics.
(For the past three years CP/M has
been field-proven in other Digital
Systems’ hardware.) What'’s more,
extensive accounting software
packages and high-level languages,
such as CBASIC and FORTRAN,
are available.

So if you're interested in a
low-cost, high performance micro-
computer system, you can begin
and end with the Micro-2. Write
or call us today about the new
Micro-2 or our other disk-based
systems. OEM and dealer discounts
are available.

Digital Systems, 6017 Margarido
Drive, Oakland, California 94618;
(415) 428-0950.
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Photo 1: The author’s
computer system, showing
the address state analyzer
in operation with a BASIC
program (see oscilloscope
in center of picture). The
program is printing an
integer sequence of ASC//
characters on the display
to the right using the func-
tion CHR$(X). On the left
/s a 50 K byte Digital
Group Z-80 system.

system incorporating a processor, cassetle
interface, read only memory systems
software, keyboard and video display.
Fewer and fewer microcomputers have front
panels that display memory lines or data
buffers. The memory address in addition to
the contents of all other pertinent processor
registers is now usually available through a
monitor program command. The cost
effectiveness of the front panel lights and
toggle switches has diminished to the
vanishing point.

| would never advocate a return to front

Photo 2: A close-up of the penny pinching address state analyzer display
showing the result of a power on reset in the computer. Execution begins in
the 256 byte EROM bootstrap program, the program continually vectors
to the casselte input port 001 (thin excursion line to the upper left in the
photo) to see if data is present.
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panels, by any means. But recall how many
times you have checked the rhythmic pul-
sations of particular lights to assure yourself
that your program was executing correctly.
Or, how many times have you recognized
that the program had obviously vectored off
into the unknown by the graphical represen-
tation of the 16 address bus lights? Adding
16 lamps on the memory address lines can
be done on any microcomputer, and this
would give us some indication of what the
program is doing. But the LEDs are truly
readable only when the processor is in a hold
state, halted, or otherwise not changing the
memory address. The chances of obtaining
a recognizable visual pattern on the LEDs
are small when running programs written
in languages like BASIC that jump around
in memory as they interpret each statement.
And with LEDs there are only 16 graphical
elements; this gives poor resolution.

A $15 Video Analyzer

There is another way to watch the inter-
nal program sequence that far exceeds a 16
bit lamp display: a 256 by 256 point ana-
lyzer that displays the dynamic fluctuations
of the 16 bit memory address bus. This
gadget can be added using only two inte-
grated circuits and any X-Y oscilloscope
with sufficient bandwidth. The result is a
graphical presentation of the computer in
action. It is not graphics in the classic
sense: no pictures can be drawn, and alpha-
numeric capability is nonexistent. It is
instead a point plot of the memory address
states, dynamically changing during the
execution of a program.

The 6800, 8080, Z-80, 6502 and other
processors all have 16 bit address buses.
They directly address 64 K bytes of memory
(ie: there are 65,536 possible address com-
binations). The address bus can be divided
into eight bits of high order address and
eight bits of low order address.

If either of these address portions is
attached to the eight input lines of a pair
of digital to analog converters, two
unique analog voltage values are produced
for each address location. The two voltage
outputs, one for high address and one for
low address, can then be attached to the ver-
tical and horizontal inputs of an oscillo-
scope. The result is a fascinating animated
display of a computer in action.

Constructing the State Analyzer

It isn’t often that | can outline a design in
which layout, physical components, absolute
voltages, input and output polarities, or
input attachments are so flexible. This 2
chip circuit can be hooked up any way you



Software systems from TSC are designed for
tough business and industrial uses on the job
or just plain fun off the job. Whether you are
looking for a system to be used primarily in
a working situation or a system for the home,
look into TSC software.

Assembly Language Programs (Include
Source Listings)

SL68-29 6800 Text Processing System® $32.00
SL68-24 6800 Text Editing System® $23.50
SL68-26 6800 Mnemonic Assembler® 523.50

SL68-19 6800 Micro BASIC Plus® S15.95
SL80-9 8080 Space Voyage S$12.00
SL68-5 6800 Space Voyage* $12.00
SL68-27 6800 Disassembler S 900
SL68-28 6800 Program Relocator S 8.00

PD80-2 8080 Game Package Il S14.00
SL80-8 8080 Blackjack S 6.50
MUB-68 Multi-User System — Write for details

*Kansas City Standard object code cassette
tape available for an additional $6.95.
Paper tapes available for some programs.
Send 25¢ for complete catalog.

/
/ @ TECHNICAL SYSTEMS
-\ CONSULTANTS, INC.
e Ttk BOX 2574 W.LAFAYETTE INDIANA 47906
.‘:7.\' g 317-742-7509

.P!CIALIST. IN SOFTWARE &4 HARDWARE FOR INDUSTRY & THE HOBBYIST

Circle 116 on inquiry card.

=y Workhorse or

Program-of-the-Month Club™

One year membership for $2.00. Discounts
offered with no obligations.

To Order: Include 3% postage, $1.00 handling
on orders under $10.00, and Indiana
residents add 4% sales tax. Check your
dedler!

TSC Monthly Feature:

8080 Text Editing System
At Last! An 8080 version of the famous
TSC 6800 Text Editing System.

Written in assembly language, approx-
imately 5k is required allowing local.
global, content, character and line opera-
tions. For example, with one command you
can change the second occurrence of the

string "12345” in the next 35 lines to the
string "XYZ"

Included are Tabs, Overlay. block Move
and Copy. Header, Append and Zones.
This Editor is actually better than many
large scale computer Editors! Source
listing included.

SL80-10 8080 Text Editing System $28.50
PT80-3 Optional Paper Tape $ 9.00
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Photo 3: Effect of a car-

riage return while exe-
cuting TDL 12 K BASIC.
The long streamer shows
the program’s reference to
the input port of the key-
board.
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want it. You can mix the address bits
between the two digital to analog converters.
If you separate the address bytes as | have
and attach one byte to each tonverter, the
display tends to dwell in a narrow region
along a vertical line.

The 8 bit digital to analog converter |
have chosen is the Motorola MC1408. The
L6, L7 or L8 version can be used since
absolute accuracy is not important. What is
being produced is a system signature unique
to your system and your programming.
Figure 1 ilustrates the schematic of the
circuit as | attached it to my computer
address lines. For a more complete de-
scription of how the MC1408 works, see my
previous article ‘“‘Control the World" in
September 1977 BYTE, page 30.

Evaluating the Results

The oscilloscope traces in photos 1, 2,
3 and 4 are particular to my system and
software dnly; but similar, though not
cxact versions, should be produced on
other systems. As diagrammed in the

schematic, | have used the high order address
lines to drive the X axis and the low order
address lines to drive the Y axis. Another
peculiarity of my system is a logically in-
verted address bus. The result is that the
display moves in the opposite direction
from what one might expect. The higher
the address, the lower the output voltage.
Again, as | stated earlier, human pattern
recognition, not methodology, is important.

After attaching this video drive to an
oscilloscope, turn on the power. In my case
the pattern displayed (as in photo 2) illus-
trates that the computer is operating in the
region of memory occupied by the monitor
software; it regularly vectors to another
address, that of the cassette input (the 8 bit
low order memory address lines of the Z-80
or 8080 are also used to address input and
output ports) at port 001. Later, when
running BASIC, repeated addressing of
keyboard input port 000 can be recognized
as in photo 3 taken after TDL 12 K BASIC
was loaded.

One of the programs which best illus-
trates this new visual dimension of the



TARBELL SETS STANDARDS
For Hobbyists and Systems Developers

Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and
development to produce new and efficient components to fill hobbyists’ changing needs.

TARBELL
CASSETTE INTERFACE

Plugs directly into your IMSAI or ALTAIR®

Fastest transfer rate: 187 (standard) to 540 bytes/second
Extremely Reliable—Phase encoded (self-clocking)

4 Extra Status Lines, 4 Extra Control Lines

37-page manual included

Device Code Selectable by DIP-switch

Capable of Generating Kansas City tapes also

No modification required on audio cassette recorder
Complete kit $120, Assembled $175, Manual $4

TARBELL FLOPPY DISC INTERFACE

e Plugs directly into your IMSAI or
ALTAIR® and handles up to 4
standard single drives in daisy-
chain.

e Operates at standard 250K bits
per second on normal disc format
capacity of 243K bytes.

e Works with modified CP/M
Operating System and BASIC-E
Compiler.

* Hardware includes 4 extra IC
slots, built-in phantom bootstrap
and on-board crystal clock. Uses
WD 1771 LSI Chip.

® 6-month warranty and extensive

. g;?érg?maﬁo"' Compatible Disc Drives
Kit $190 ...... Assembled $265 Ask about our disc drives priced as low as $525.

¢ Gold plated edge pins

e Takes 33 14-pin ICs or

¢ Mix 40-pin, 18-pin, 16-pin and
14-pinICs

¢ [ocation for 5 volt regulator

e Suitable for solder and wire wrap

e« Al TAIR/IMSAI compatible

r Price: $28.00

TARBELL
PROTOTYPE
BOARD

Model 1010

For fast, off the shelf delivery, all Tarbell Electronics products may be purchased from computer store dealers
across the country. Or write Tarbell Electronics direct for complete information.
*ALTAIR is a trademark/tradename of MITS, Inc.

pl/{/ , 20620 South Leapwood Avenue, Suite P
v U ¥/ Carson, California 90746

(213) 538-4251
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Photo 4. A complex bus addressing pattern during the execution of a BASIC program.

computer is a basic memory test program
as it scans through memory. Dynamically
varying displays such as these are very
difficult to photograph and would appear
as blurs. The photos | have included are
those of programs with addressing suffi-
ciently repetitive so that the pattern appears
stable (see photo 4).

There is one particular instance that
proved the worth of the address state
analyzer on my system. | had received and
was in the process of checking out the TDL
12 K Super BASIC software package distri-
buted by Micro COM for the Digital Group
Z-80 system, and was having trouble getting
the software to execute in 26 K of memory.
Rather than call the company and complain
of a possible bad tape, | turned on the
address state analyzer and loaded the tape.
I could see the computer cycling through
the cassette input section of the monitor and
depositing it in increasingly higher portions
of memory. At its conclusion, the words
“Highest Memory” appeared on the screen.
I promptly typed in 26000 and hit a carriage

return. The computer took off and started
doing a scan across memory in a pattern
similar to that of a memory test program.
Following this, the computer went into
visible convulsions (or the electronic equi-
valent) on the ocilloscope and never re-
turned to the display. | loaded the program
once again and this time answered the ques-
tion with 20000. The result was an intro-
ductory blurb indicating that BASIC was
fully operational. A quick scan of the 2 K
bytes of memory on the processor board
verified that they were wired for something
other than 24 K to 26 K. The address state
analyzer (in which | now had considerably
more faith) told the complete story. After
replying to the ‘‘Highest Memory,” the
program apparently scanned memory and
tried ta verify that the typed input was
indeed plausible. In a false case it got hung
up. Resetting the memory bank decoding
circuit for 24 K to 26 K, of course, solved
the problem.

Next month: ‘“Programming EROMs
with BASIC."'s
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minimum of

E. mm | ) D Here, at last, is an efficient way to edit text when

2K memory (of which at least 1K

should be RAM); a text input device, like a

keyboard; and a display/text output device.

preparing program source listings or other text
material. You'll need an 8080 computer, with a
| OPTIONAL HARDWARE | MNEMONICS UTILIZED \
Additional memory beyond 2K This program Is written in 8080

allows expanded text buffer storage
area. Recommend 4K-8K for machine language standard industry
accepted mnemonics for the 8080
practical applications. Bulk storage CPU (such as MOV A. B INX H: CALL:
1/0 devices allow text to be saved for ) ' ' !
dificati etc.) (Note: SCELBI Is discontinuing its
| future use/modification. use of speclal 8080 compatible
SOFTWARE REQUIRED mnemonics which have character-

User provided |/O driver routines for ized its 8080 programs in the past.) |

whatever I/O devices will be utilized.
Each 1I/O device is linked to the PROGRAM OPERATION
| program by a single vector for ease This is a standard line-oriented text
in adapting the program to individual editing program intended for use in
systems. the creation of source listings and
MEMORY UTILIZED similar text manipulations. The pro-
The assembied listing provided in g:f,;,"gg’;f',gf e moaasi ihe Tex!
the manual resides in pages O! text buffer and the Command mode
through O5 (hexadecimai which is used to specify operator directives
001 through OO5 octal). Pages OO, :
Information in the text buffer may be

part of OS5, and all of O¢ manipulated using the Command l

(hexadecimai-OO0O, part of OO5 directives and the contents of the

' gcgllo?al:e Offorocaséer o‘g%'\)/l dg': l'/eg text buffer transterred to an external
routines. Pages O7 (hexadec- storage device or fliled from an exter- |

imal-O07 octal) through avaliable el oG LS

| memory used for text buffer. PROGRAM COMMANDS |

APPEND (A) text to the text buffer; |
CHANGE (C) text; DELETE (D) text; IN-
SERT (1) text; LIST (L) text; character
SEARCH (S); READ (R) from or WRITE (W)
to an external storage device; CLEAR
text buffer; plus singie character
deletion, tab (spacing), and various
character search directives.

DOCUMENTATION
In the famous SCELBI tradition. The
program manual describes the |

\
‘ SCELBI (OMPUTER
CONSULTING INC.

Post Office Box 133 PP STN
Miltord, CT 06460

OPTIONAL PAPER TAPE
NOW AVAILABLE

An optional object code on punch-
ed paper tape is available. Specify
8080ED-OPT, §6.00.And you can
order optional commented source
listing on paper tape too. Specify
80OB8OED-SPT, §20.00.

Circle 102 on inquiry card.

operation of the editor, presents
detailed discussions of all major
routines with flow charts, contains two
completely assembled listings (one
with addresses and object code in
hexadecimal notation and one in oc-
tal notation), and of course includes
operating instructions and tips on
enhancing the program if desired.

SPECIAL FEATURES

Because the program has been
carefully organized and written with
all memory references assigned
labels, it may be readily reassembled
to reside in any general area in
memory. This program may even be
assembled to reside in just 1K of ROM
provided that some RAM area is
avaliabie for scratch pad and text
buffer usel

OPTIONS

A punched paper tape of the ob-
ject code for this editor (as described
in the documentation) is available.
The object code tape is provided in
the widely accepted “hexadecimal
format.”” Also, the complete, com-
mented source listing of the program
as presented in the documentation is
available in straight ASCHl format on
punched paper tape. Fan-fold paper
tapes are provided for ease in han
diing. Additionally, opaque paper
tape is supplied to facilitate the use
of low cost optical paper tape
readers now in widespread use. NOTE:
Paper tapes are sold only as optional
supplements to the documentation.

ORDER YOUR COPY TODAY...SI 295

Price shown for North American customers. Master
Charge, Postal and Bank Money Orders preferred.

pping up to 4 weeks.
flcations, availabiiity subject to
SCELBI Books are avallabie
In many fine Computer Stores. IMPORTANT! in-
clude 75¢ postage/handiing for each item
all Book Rate; or $2 for each

Personal checks shippil
Pricing, s

change without notice.

delivered by US.
Item shipped First Class or via UPS.
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The need for a personal
computer telecommuni-
cations network is rapidly
becoming inescapable.

BYTE February 1978

CIE Net:

Mike Wilber
920 Dennis Dr
Palo Alto CA 94303

A Design for a Network
of Community

Information Exchanges

Part 1: The Beginnings

Motivation and Background:
Why Build a Network?

A good, cheap and practical telecom-
munication network can be extremely usefu!
to the personal information processing
community. It can provide a means by
which people exchange programs and files
of data. For example, a respectable dictio-
nary can be built by 1000 people who each
contribute 20 words. Just as important, a
good telecommunication facility can help
people talk to one another, for instance, to
advertise the presence of a good data file, or
to explain just when one technique is supe-
rior to another. These considerations and
others are explored in more detail in an
earlier BYTE article. (See ‘‘Homebrewery
vs the Software Priesthood,” by Wilber and
Fylstra, October 1976 BYTE, page 90.)

The need for a personal computer tele-
communication network is rapidly becoming
inescapable. Now that personal computers
are economically feasible, manufacturers are
selling cheap reliable systems in astounding
quantities to personal users of information
processing, each of whom stands to gain
from freely shared interactive experience.
Already, hobbyist clubs and other, more
primitive, information exchanges have
sprung up to fill the void. Telecommunica-

tion can greatly facilitate the free exchange
of ideas and data that currently take place
on a limited but increasing scale.

How This Effort Got Started

In response to this need, | designed a net-
work for presentation at the First West
Coast Computer Faire in April of 1977.
That work was unfinished as the Faire
proceedings press deadline loomed, so |
wrote up the design considerations for
publication there. Since then, | have finished
the design, of which the main part of this
series of articles is a detailed exposition.

| was not alone in feeling this need and
responding to it with action. After the Faire,
Dave Caulkins organized a group to design
and implement a personal computer net-
work; this group has thus taken PCNET as
its name. The PCNET committee started
from many of the premises | feel are im-
portant, but it has identified a slightly dif-
ferent set of problems, and it has solved
almost every one of them differently, and
so it is developing a design that differs
considerably from mine in its details.

The PCNET design was rapidly develop-
ing at the press deadline for this article and
is thus not detailed here. Its broader aspects

Continued on page 138



The Ullimate Turn-on

On/off co rywhere-
by computer over the AC wiring

Now it's simple and economical
to control AC devices remotely from
an S-100 or Apple Il computer.
Mountain Hardware's new Introl™
system delivers on/off commands
over the existing AC lines — so you
don't have to string a foot of wire!

Control at any AC outlet. The
Introl system impresses a code-
modulated 50 KHz control signal
on the house wiring. Then decodes
the signal at any outlet to switch
AC devices on and off. You can
control lights, refrigerators, TVs,
solenoid valves, sprinklers, burglar
alarms —and many other things we
leave to your fertile imagination.
With the addition of input sensors
to your computer system, you can
automatically control variables such
as temperature and soil moisture.

Here's how it works. You plug
in a single AC Controller board at
the computer bus and connect the
AC Interface Adapter to any con-
venient 115 VAC outlet. The AC
Controller is now connected to
address as many as 64 channels
remotely. But it's completely isolated

Circle 78 on inquiry card.

from the 115v power, so there's no
chance of short or shock.

At any outlet where you seek
control, plug in a Dual Channel AC
Remote. Then plug one or two
devices to be controlled into the
box. Every AC remote has two
independent 500 watt channels.
When commanded by the computer,
the Dual Channel ACRemote turns
the devices on and off independ-
ently. When polled by the compu-
ter, the Dual Channel AC Remote
sends a signal back, telling the
computer the status of each device.
Bidirectional communication pro-
vides error free operation.

Simple programming. You write
your control program in BASIC or
Assembler language. Software sub-
routines for the control programs
come with the equipment — along
with complete documentation. If
you have an S-100 computer, you
can program on/off commands at
any day and time using our option-
al 100,000 day Calendar/Clock
Board. A self contained power
source assures fail safe operation.

Dual Channel AC Remote

"‘ Mountain Hardware

"

Modest prices. The AC Con-
troller, for both the S-100 and Apple
Il computers, costs $149 in kit form
or $189 completely assembled and
tested. Each Dual Channel AC
Remote costs $99 as a kit or $149
assembled and tested. Thus, a fully
operative system in kit form can be
yours for as little as $248.

The Calendar/Clock Board tor
S-100's costs $179 in kit form, $219
assembled and tested.

All prices aref.0.b. Ben Lomond,
CA. Prices are USA Domestic. Cal-
ifornia residents add 6% sales tax.

Where to find it. The Introl
system can now be found at comipu-
ter shops throughout the U.S. and
Canada. Drop by and ask for a dem-
onstration. Mountain Hardware,
Inc., may be reached at Box 1133,
Ben Lomond, CA 95005. Phone
(408) 336-2495.

AC Controller (Apple)

AC Controller (S-100)
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Introducing Apple I1.




The home computer thats ready
to work, play and grow with you.

Clear the kitchen table. Bring in the color
T.V. Plug in your new Apple II¥ and connect
any standard cassette recorder/player. Now
you're ready for an evening of discovery in
the new world of personal computers.

Only Apple Il makes it that easy. It’s a
complete, ready to use computer—not a kit.
At $1298, it includes features you won't find
on other personal computers costing twice as

much.

Features such as video graphics in 15 colors.
And a built-in memory capacity of 8K bytes
ROM and 4K bytes RAM —with room for iots
more. But you don’t even need to know a
RAM from a ROM to use and enjoy Apple II.
It's the first personal computer with a fast
version of BASIC —the English-like pro-
gramming language — permanently built in.
That means you can begin running your
Applell the first evening, entering yourown
instructions and watching them work, even if
you've had no previous computer experience.
The familiar typewriter-style keyboard
makes communication easy. And your pro-
grams and data can be stored on (and re-
trieved from) audio cassettes, using the built-
in cassette interface, so you can swap with
other Apple IT users.This and other peri-
pherals —optional equipment on most per-
sonal computers, at hundreds of dollars extra
cost—are built into Apple II. And it’s
designed to keep up with changing technol-

ogy, to expand easily whenever you need it to.

As an educational tool, Apple Il is a sound
investment. You can program it to tutor your
. children in most
any subject, such
as spelling,

history or math. But the biggest benefit—no
matter sow you use Apple II—is that you and
your family increase your familiarity with the
computer itself. The more you experiment
with it, the more you discover about its
potential.

Start by playing PONG.Then invent your
own games using the input keyhoard, game
paddies and built-in speaker. As you experi-
ment you'll acquire new programming skills
which will open up new ways to use your
Apple I1. You'll learn to “paint” dazzling color
displays using the unique color graphics com-
mands in Apple BASIC, and write programs

to create beautiful kaleidoscopic designs.

As you master Apple BASIC, you'll
be able to organize, index and
store data on household fi-
nances, income tax,
recipes, and record col-
lections. You can learn to
chart your biorhythms,
balance your checking ac-
count, even control your home
environment. Apple IT will go as
far as your imagination can take it.
Best of all, Apple Il is designed to grow
with you. As your skill and experience with
computing increase, you may want to add
new Apple peripherals. For example, a re-
fined, more sophisticated BASIC language is
being developed for advanced scientific and
mathematical
applications.
And in addi-
tion to the
built-in
audio, video
iRl Y and game
i --w-EM;' : 3;\ 0 i E ix;]lerfaces,
it BRI there's
” "Au'n’ yuumy.ll [] room fOI'
eight plug-in
options such as a prototyping board for ex-
perimenting with interfaces to other equip-
ment; a serial board for connecting teletype,
printer and other terminals; a parallel inter-
face for communicating with a printer or
another computer; an EPROM board for stor-
ing programs permanently; and a modem
hoard communications interface, or a floppy
disk interface with software and complete
operating system. And there are many more
options to come, because Apple I was
designed from the beginning to accommo-
date increased power and capability as your
requirements change.
If you’d like to see for yourself
how easy it is to use and enjoy
Apple I, visit your local dealer for a

Wa RO Dw g0t o 0
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Apple II™ is a completely self-contained
computer system with BASIC in ROM,
color graphics, ASCII keyboard, light-
weight, efficient switching power supply
and molded case. It is supplied with
BASIC in ROM, up to 48K bytes of
RAM, and with cassette tape, video and
game 1/0 interfaces built-in. Also in-
cluded are two game paddles and a
demonstration cassette.

SPECIFICATIONS

* Microprocessor: 6502 (1 MHz).

¢ Video Display: Memory mapped, 5
modes—all Software-selectable:

- Text—40 characters/line, 24 lines
upper case.

- Color graphics —40h x 48v, 15 colors

- High-resolution graphics —280h x
192v; black, white, violet, green
(16K RAM minimum required)

- Both graphics modes can be selected
toinclude 4 lines of text at the bottom
of the display area.

- Completely transparent memory
access. All color generation done
digitally.

* Memory: up to 48K bytes on-board

RAM (4K supplied)

+ Uses either 4K or new 16K dynamic
memory chips

- Up to 12K ROM (8K supplied)

* Software

- Fast extended Integer BASIC in
ROM with color graphics commands

- Extensive mionitor in ROM

- 1/0

- 1500 bps cassette interface

- 8-slot motherboard

- Apple game I/0 connector

- ASCII keyboard port

- Speaker

- Composite
video

Apple Il is also
available in board-only
form for the do-it-yourself hobbyist. Has
all of the features of the Apple II system,
but does not include case, keyboard,
power supply or game paddles. $798.

PONG is a trademark of Atari Inc.
*Apple Il plugs into any standard TV using
an inexpensive modulator (not supplied).

Computer Inc., 20863 Stevens Creek Blvd.,
Cupertino, California 95014.

demonstration and a copy of our
detailed brochure. Or write Apple

‘qpple computer Iinc.




Order your Applell now.

from any one of the following authorized dealers:

ALABAMA

Computerland
3020 University Dr. N.W.
Huntsville  539-1200

The Computer Center
303 B. Poplar Place
Birmingham  942-8567
ALASKA
The I\\;rha Corporallon
int't Ai d.
Anchoraoe 279 1316
Team Electronics
Anchorage 276-2923
Anchorage 272-4823
Fairbanks 456-4157
ARIZONA
Byte Shop
Tempe 894-1129
Phoenix 942-7300
Tucson 327-4576

CALIFORNIA

A-VIDO Electronics
2210 Belflower Road
Long Beach 598-0444

Byte Shop

Citrus Heights  961-2983
Palo Alto  327-8080
Pasadena 684-3313
San Jose 377-4685
San Mateo  341-4200
Santa Clara  249-4221
Walnut Creek  933-6252
Computeriand

Ei Cerrito  233-5010
Hayward 538-8080
Inglewood  776-8080
Mission Viejo  770-0131
San Diego  560-9912
San Francisco 546-1592
Thousand Oaks  495-3554
Tustin  544-0542
Computer Components
5848 Sepulveda Bivd.

Van Nuys  786-7411
Computer Country

506 E. 1st. St.

Tustin  838-4770
Computer Playground
6789 Westminster Avenue
Westminster 898-8330
Computer Store

1093 Mission St.

San Francisco  431-0640
The Computer Store

820 Broadway

Santa Monica 451-0713
Electric Brain

3038 N. Cedar Ave.
Fresno  227-8479

Home Entertainment Emporium
2100 Sepulveda Bivd.
Manhattan Beach 546-2501
Rainbow Computing, Inc.
10723 White Oak
Granada Hills  360-2171
Strawberry Electronics

71 Glenn Way #9
Beimont  595-0231

COLORADO

Enqlewood 761-6232
Team Eiactronics

Boulder 447-2368
Colorado Springs  596-5566
Fort Cotlins 484-7500
Grand Junction 245-4455
Greeley 356-3800
Longmont  772-7800
Pueblo  545-0703
CONNECTICUT
Computeriand

2475 Black Rock Turnpike
Fairfield  374-2227

The Computer Store

63 S. Main St.

Windsor Locks 627-0188
OELAWARE
Computerland

Kirkwood Highwa

Newark 738-9656
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FLORIDA

Byte Shop

Ft. Lauderdale 561-2983
Miami  264-2983
GEORGIA

DataMart, Inc.

3001 N. Fulton Drive
Atlanta  233-0532
HAWAIt

Real Share

190 S. King Street #890
Honolulu  536-1041
ILLINOIS

Computeriand

Arlington Heights 255-6488
Niles 967-1714
Oaklawn 422 8080

DS1°2 E. Aloonqum Rd.
Shaumburg  397-8700

Itty Bitty Machine Company
1316 Chicago Avenue
Evanston 328-6800

Team Electronics
Carpentersville 428-6474
Decatur 877-2774
Galesburg  344-1300
Moline 797-8261
Peoria 692-2720

Rock Island  788-9595
Rocklord  399-2577
Schaumburg  882-5864
Springfield  525-8637
INDIANA

The Data Damain

Fort Wayne 484-7611
Bioomington  334-3607
West Lafayette  743-3951
Indianapoks 251-3139
The Home Computer Center
2115 E. 62nd St.
tndianapolis  251-6800
{OWA

The Computer Store
4128 Brady St.
Davenport  386-3330

Team Electronics
Ames 232-7705
Bettendorf  355-7013
Cedar Rapids  393-8956
Davenport  386-2588
Dubuque 583-9195
lowa City 338-3681
Sioux City  252-4507
Sioux City 277-2019
Waterloo  235-6507
Video Midwest, tnc.
2212 Ingersoll Ave.
Des Moines  244-1447
KANSAS

Barney & Associates
425 N. Broadway
Pittsburg  231-1970
Team Electronics
Garden City 276-2911
Hutchinson  662-0632
Lawrence 841-3775
Manhattan  539-4636
Salina  827-9361
Topeka 267-2200
Wichita 685-8826
Wichita 942-1415
Wichita 682-7559
KENTUCKY
Computerland

813 B. Lyndon Lane
Louisville 425-8308
The Data Domain
Lexington 233-3346
Louisville 456-5242

MARYLAND
Computeriand

16065 Frederick Road
Rockvilte 948-7676
Computers, etc,

13A Allegheny Ave.
Towson 674-4742

MASSACHUSETTS
The Computer Store. Inc.
120 Cam ridge Street
Burlington  272-8770
MICHIGAN

Team Electronics
Escanaba 786-3911
Menominee 864-2213
MINNESOTA

Team Electronics
Minnetonka 544-7412
Edina 920-4817
Eden Prairie  941-8901
Bemidji  751-7880
Willmar  235-2120
St. Cloud  253-8326
Owatonna  451-7248
Hibbing 263-8200
Virginia  741-5919
St. Anthony  789-4368
West St. Paul  451-1765
Minneapolis  377-9840
St. Paul  227-7223
St. Cloud  251-1335
Minneapolis 869-3288
Minneapolis - 378-1185
Maplewood 777-3737
Mankato 387-7937
Eveleth  749-8140
St. Paul  636-5147
MISSOURI
Eleclromc ComA)onenls Intt,

Columbla 443- 5225
Team Electronics
Biscayne Mall

301 Stadium Bivd.
Columbia 445-4496
MONTANA

Computers Made Easy
415 Morrow
Bozeman 586-3065

Team Electronics
Great Falls  852-3281
Missoula 549-4119
NEBRASKA

Team Etectronics
Grand Island  381-0559
Lincoln  435-2959
Omaha 397-1666
Omaha 333-3100
Norfolk 379-1161
North Platte  534-4645
NEW HAMPSHIRE

Computermart
170 Main Street
Nashua 883-2386

NEW JERSEY

Computerland

2 De Hart Street
Morristown  539-4077
Computermart

501 Route 27

Iselin  283-0600

NEW YORK
Computerland
Buffalo 836-6511
Ithaca 277-4888

Computer Mart of N.Y.
118 Madison Ave.
New York 686-7923

Co-op Etectronics
9148 Main Street
Clarence 634-2193
NORTH CAROLINA

Byte Shop
1213 Hillsborough St.
Raleigh 833-0210

Computer Room
1729 Garden Terrace
Chaﬂone 373-0875

Crablree Vglley Mall
Raleigh  781-0003
NORTH DAKOTA
Team Electronics
Bismarck 223-4546
Fargo 282-4562
Grand Forks  746-4474
Minot 852-3281
Williston  572-7631
OHIO

Computerland

1304 SOM Center Rd.
Mayfield Heights  461-1200
The Data Domain

Dayton 223-2348
Cincinnati  561-6733

OKLAHOMA

Bits, Bytes & Micros
1186 N. MacArthur Blvd.
Oklahoma City 947-5646

High Technology
1020 W. Wilshire Bivd.
Oklahoma City 843-9667

Team Electronics
Norman  329-3456
Oklahoma City 634-3357
Oklahoma City 848-5573
Stillwater  377-2050
Tulsa 633-4575

Tulsa 252-5751

Yokon 373-1994
OREGON

Team Electronics

Bend 389-8525

Canby 266-2539
Salem 364-3278

PENNSYLVANIA
Computer Mart of PA
Route 202

King of Prussia 265-2580
SOUTH DAKOTA
Team Electronics
Pierre  224-1881
Rapid City 343-8363
Sioux Falls 336-3730
Sioux Falls  339-1421
Sioux Falls  339-2237
Watertown 886-4725

Cupertino, California 95014
(408) 996-1010

EURAPPLE

TEXAS

Byte Shop
3211 Fondren
Houston 977-0664

Computeriand
Houston 997-0909
Austin  452-5701

Computer Shops. Inc.
13933 North Central
Dallas  234-3412

The Computer Shop
6812 San Pedro
San Antonio  828-0553

Computer Terminal
2101 Myrtle St.
EtPaso 5321777

The KA Computer Store
1200 Majesty Drive
Dallas

VIRGINIA

The Computer Hardware Store
818 Franklin St.
Alexandria 548-8085

Home Computer Center
Virginia Beach  340-1977
Newport News 595-1955
Timberville Electronics
P.0. Box 202
Timberville 896-8926
WASHINGTON

Team Electronics

423 W. Yakima

Yakima 453-0313
WASHINGTON, D.C.
Gerogetown Computer Store
3286 M. St.

Washmoton 0.C. 362-2127
WISCONSIN

Team Electronics

Eau Claire  834-0328
Eau Claire  834-1288
Madison 244-1339
Milwaukee 461-7600
Racine  554-8505
Sheboygan 458-8791
Greendale 421-4300
Rhinelander  369-3900
LaCrosse 788-2250
Wausau 842-3364
Milwaukee 672-7600
Janesvitle  756-3150
Manitowoc 684-3393
Milwaukee 354-4880
Oshkosh  233-7050
WYOMING

Team Electronics

HI|||0D Shopping Center
207 S. Montana
Casper 235-6691
CANADA

Future Byte
2274 Rockland
Montreal, Que. 731-4638

AUSTRALIA
Computerland

62-58 Clarence St.
Sydney, NSW  29-3-153

apple computer Inc:

10260 Bandley Drive

European Operations of Apple Computer, Inc
2031 Byron Street
Palo Alto, CA 94301
(415) 964-7020

Circle 5 on inquiry card.



128 CHARACTER ASCH TABLE

Complete ASCII

s ]
5 <] ® g ] ] ® s
7% @ ]
£ fFro 3 EB £ F o3 £
5 s o5 8 8% 5 £3358 8382
David M Ciemiewicz .
533 N Holly St NUL 00000000 000 000 00 0 00110000 060 048 30
A SOH 00000001 001 001 O1 1 00110001 061 049 31
ElizaEer e s STX 00000010 002 002 02 2 00110010 062 050 32
ETX 00000011 003 003 03 3 00110011 063 051 33
EOT 00000100 004 004 04 4 00110100 064 052 34
. ENQ 00000101 005 005 05 5 0011Q101 065 053 35
_ Most of the time when you sec a maga- ACK 00000110 006 006 06 6 00110110 066 054 36
zine article that requires an ASCII table, BEL 00000111 007 007 07 7 00110111 067 056 37
the tahle accompanying the article is cither BS 00001000 010 008 08 8 00111000 070 056 38
incomplete or is in a numeric system that H;’ 00001001 8112 8(1)8 8i 9 gg:}:gm on 05; 1;9
: e L 00001010 O1 : 10 072 058 3A
12 CEmel UER (il CRmEring ik VT 00001011 013 011 08 ; 00111011 073 059 3B
The table | have devised is complete 128 FF  0Q001100 014 012 OC < 00111100 074 060 3C
character ASCIl. Each character is ac- CR 00001101 015 013 OD = 00111101 075 061 3D
companied by its binary, octal, decimal SO 00001110 016 014 OE > 00111110 076 062 3E
e D] CaPEOe: IS G G G 0 O GrEeer (9 en o
This table has proven invaluable to me, DC1 00010001 021 017 11 A 01000001 101 065 41
as | am sure it will to you.m DC2 00010010 022 018 12 B 01000010 102 066 42
DC3 00010011 023 019 13 C 01000011 103 067 43
DC4 00010100 024 020 14 D 01000100 104 068 44
® ® NAK 00010101 025 021 15 E 01000101 105 069 45
5 _ & . _ g SYN 00010110 026 022 16 F 01000110 106 070 46
- K g > 8 3 & ETB 00010111 027 023 17 G 01000111 107 071 47
S §r~o0 § 3§ & g §r~o 3 3 CAN 00011000 030 024 18 H 01001000 110 072 48
E fzx 8 2 2 5 s s 8 & 2 EM 00011001 031 025 19 I 01001001 111 073 49
SUB 00011010 032 026 1A J 01001010 112 074 4A
' 01100000 140 096 60 p 01110000 160 112 70 ESC 00011011 033 027 1B K 01001011 113 075 4B
01100001 141 097 61 a 01110001 161 113 71 FS 00011100 034 028 1C L 01001100 114 076 4C
a GS 00011101 035 029 1D M 01001101 115 077 4D
b 01100010 142 098 62 r 01110010 162 114 72 RS 00011110 036 030 1E N 01001110 116 078 4E
c 01100011 143 099 &3 s 01110011 163 115 73 Us 00011111 037 031 1F O 01001111 117 079 4F
d 01100100 144 100 64 t 01110100 164 116 74 SP 00100000 040 032 20 P 01010000 120 080 50
e 01100101 145 101 65 u 01110101 165 117 75 I 00100001 041 033 21 Q 01010001 121 081 51
f 01100110 146 102 66 v 01110110 166 118 76 “ 00100010 042 034 22 R 01010010 122 082 52
g 01100111 147 103 67 w 01110111 167 119 77 # 00100011 043 035 23 S 01010011 123 083 53
h 01101000 150 104 68 x 01111000 170 120 78 $ 00100100 044 036 24 U CGUIREEY B CE By
. % 00100101 045 037 25 U 01010101 125 085 55
i 01101001 151 105 69 y 01111001 171 121 79
! & 00100110 046 038 26 V 01010110 126 086 56
i 01101010 152 106 6A z 01111010 172 122 7A " 00100111 047 039 27 W 01010111 127 087 57
k 01101011 153 107 6B { 01111011 173 123 78 (00101000 050 040 28 X 01011000 130 088 58
I 01101100 154 108 6C i 01111100 174 124 7C ) 00101001 051 041 29 Y 01011001 131 089 59
m 01101101 155 109 6D } 01111101 175 125 7D * 00101010 052 042 2A Z 01011010 132 090 5A
n 01101110 156 110 6E ~ 01111110 176 126 7E + 00101011 053 043 2B [ 01011011 133 091 5B
o 01101111 157 111 6F DEL 01111111 177 127 7F , 00101100 054 044 2C \ 01011100 134 092 5C
— 00101101 055 045 20D ] 01011101 135 093 50D
Note: The bit 7 in the binary column is sometimes a 1 or is some- 00101110 056 046 2E /A 01011110 136 094 5E
times used as a parity bit. / 00101111 057 047 2F — 01011111 137 095 5F
Abbreviations for Control Characters:
NUL — null, or ali zeros DC1 — device control 1
SOH ~— start of heading DC2 — device control 2
STX — start of text DC3 — device control 3
ETX - endof text DC4 — device control 4
EOT — end of transmission NAK — negative acknowledge
ENQ — enquiry SYN — synchronous idle
ACK — acknowledge ETB — end of transmission block
BEL - bell CAN — cancel ’
BS — backspace EM — end of medium
HT — horizontal tabulation SUB — substitute
LF  — line feed ESC — escape
VT  — vertical tabulation FS — file separator
FF - form feed GS — group separator
CR  — carriage return RS — record separator
SO — shift out uUs — unit separator
Si — shiftin SP — space
DLE — datalink escape DEL — delete
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COMPLETE
ONLY $5145

COMPUTER
1.2.-3 SYSTEM

—

ASSEMBLED
READY-TO-GO!

MANCHESTER EQUIPMENT CO., inc.

Gentlemen:
Please rush me my Compiete Computer System.
Enclosed is $5145 [] Check [] M.O. [ Master Charge
[ BankAmericard #. ____ Exp. Date: ____
N.Y. Residents Add 8% Sales Tax.
Shipped F.O.B. Hicksville, N.Y. — Coliect.

Name
Address._____ Phone_
City - Zip

CELTIC PIANO NOTES

| was very interested in the article,
“Notes on Interfacing Player Pianos'
(September 1977 BYTE, page 112},
especially since this was the subject of a
student project here in 1973-74 by
Stephen Cowles. The piano, which |
bought for the university laboratory, was
a simple MORS 88 note nonreproducing
mode!, and we found the electronic/
pneumatic interface to be the most
difficult part. | was delighted therefore
to hear about the Reisner relay.

The original system was a dual track
cassette for serial clock and data plus
circuitry which looks very much like
figure 4 of your article, and in my
opinion having constructed the special
TTL electronics and got it 1o work, there
is a better solution.

This year we are building a genecral
interface which can be connected up to
any player piano having rubber tubing,
and strongly believe that the cheapest
solution, bearing in mind building time
and tault finding, etc, is to use a micro-
computer with about 98 parallel output
lines (say Motorola PlAs) driven by a
microprocessor which receives the serial
data in any of the standard ways.

Our original system only played
“Three Blind Mice” rather shakily from
a PDP-11/45, but we did write a PDP-11
interactive compiter which constructed
keyboard images directly from typed-in
sheet music, and we shall keep that sys-
tem for making the magtapes.

We will let you know how the new
system comes along.

Prof F G Hecath

Gavin Weir

Heriot-Watt University

31-35 Grassmarket

Edinburgh SCOTLAND EH1 2HT

ORGANS, MUSIC AND
PROGRAMMING

Chances arc, it's occurred to you long
ago: there's an amusing philosophical
similarity between organ stop lists and
compuler machine language instruction
lists.

Nicholas Bodley
300 W 108
New York NY 10025

One might consider the organ stop
list as being equivalent to initialization
data for a complicated program. Con-
sider the score 10 be the equivalent of u
music program. The parallels are very,
very strong and lend 1o drive a number
ol people into music as well as program-
ming. We've heard it said by some people




responsible for hiring programmers that
musicians make excellent programmers.

BAR CODE ON A BALL

Regarding the letter on page 12 of
the October 1977 BYTE concerning an
IBM ball that will print bar code and
letters together: Datatype Corporation,
1050 NW 163rd Dr, Miami FL 33169,
(305) 625-8451, had such a system. Bar
code was ASCII. | don’t know if they're
stilt in business.

Joe Fisher

Computer Consultant
1120 E 52nd, Room 203
Austin TX 78723

NEWT POINTS

I have some corrections on your part
and on mine regarding my article about
“Newt: A Mobile, Cognitive Robot”
(June 1977 BYTE, page 30). First (my
mistake), on page 38, the stepping motor
drive circuit motor cable color desig-
nations are wrong. The single color
labels ‘‘red” and ‘‘green” should be
interchanged or the motor will just sit
there and quiver.

In several places the shading of Newt
in figure 1 is incorrectly done, making
a single surface appear broken into two
surfaces, etc.

On page 30, the caption on figure 1
should have also mentioned that the
turret is capable of panning left and
right as well as tilting up and down.

On page 44, it is not true that any
mobile robot must incorporate programs
for seeking electrical outlets. For
example, a robot on Mars might have a
hard time finding an outlet!

On page 45, paragraph 1, the phrase
“such as already demonstrated by the
Viking robots” is unfortunate, since the
Viking landers do not qualify as cog-
nitive robots in the context of this
article. They are sophisticated tele-
operators. A Mars ‘rover’’ robot project,
however, is in progress at Jet Propulsion
Laboratories.

| am looking forward to writing more
about Newt as things progress over the
next few years. One possibility is a series
of four articles. The published article
was an overview of the system with
emphasis on the motive subsystem.
Three more articles would cover in some
detail the manipulator, the sensory
turret vision system, and finally the
software experiments with Newt. All
this depends, of course, on how much
we can get done in the next several
years.

I have been able to resume work on
Newt almost immediately upon return-
ing from France. The hand wired step-
ping motor drivers have been replaced
by compact printed circuit versions
and next week an order will go out
for about $400 worth of gears and
bearings for the manipulator assembly.
With luck, the manipulator should be
working within six months. Other lower
priority items being worked on at

DATALYZER. .. a 24 channel
Logic Analyzer for your S100 Bus

-

24 Channel LOGIC ANALYZER, complete with 2 cards and 3 sets of probes.

Features

— 24 channels with 256 samples each.
— Display of disassembled program fiow.

— Dual mode operation — external mode analyses any external logic
system. Internal mode monitors users data and address bus.

— Selectable trigger point anywhere in the 256 samples.

— 0-16 bit trigger word format or external qualifier.

— BMHz sample rate

— Synchronous clock sample with coincident or delayed clock mode.
— User defined reference memory.

— Displays and system control through keyboard entry.

— TTL Logic level compatible (15 pf and 15 pa typical input loading.)

i
i

i

Displays in Hex Display of disassembled

program flow.

Displays in Binary

The DATALYZER

Designed to plug easily into your S-100 Bus, the DATALYZER is a
complete system —— for only $495. Display of disassembled program
flow is a standard feature, not an extra. And the low price includes 30
logic probes, so you can hook up immediately, without additional
expense.

The DATALYZER is available in kit form ($495), and as a fully
assembled device on two PCB’s ($595). Operators’ manual $7.50. A
substantial warranty, and the Databyte, Inc. commitment to service
make the DATALYZER a worthwhile investment.

7433 Hubbard Avenue
Middleton, Wisconsin 53562
Tel: (608) 831-7666

Databyte, Inc.

Circle 36 on inquiry card.
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(WARBLE ALARM

CAR-VAN CLOCK - wwseormen
WITH HEADLIGHT ALARM ©  SECONOS DISPLAY SWITEH

9 MINUTE SNODZE ALARM

SIMPLE § WIRE HODK-UP

JUMRD % LED QISPLAY

170 59 MINUTE COUNTOOWN
TIME® "4NS SIMULTANEDUSLY
WITH CLOCKI

RUGGED ABS CASE
COMPLETE KIT $35.95 . ausntzeavsta
ASSEMBLED $45.95 ACCURACY

7

DIGITAL AUTO INSTRUMENTS
=1 TACHOMETER SEVEN MODELS!
2 WATER TEMP. KIT INCLUDES:
3 FUEL LEVEL - o CASE 3 ALLHARDWARE

w4 SPEEDOMETER® e « PRESSUME & TEWP. SENDERS
#5 0IL PRESSURE ¥ [ ASSEMBLED MAWNPCOOARD
«6 0IL TEMP. FEATURES:

«1 BATTERY MONITOR | o 4" ORANGE LED'S

o AT A7 2 ABS CASE
*AQD $10 FOR REQUIRED SPEED SENDER . $15 FOR SPEED SENDER ALONE

KIT: $49.95. ..... .ASSEMBLED: $59.95

ELECTRONIC ‘PENDULUM’ CLOCK

SWING PENDULUM

7" HOURS AND MINUTES DISPLAY
TIME SET PUSH BUTTONS

ALARM FEATURE

QUARTZ DIGITAL AUTO CLOCK
OR ELAPSED TIMER!
ELAPSED TIMER: HRS, MINS & SECS .
SIMPLE PUSHBUTTON RESET &
HOLO TOGGLE SWITCH
KIT INCLUDES EVERYTHING.
NOTHING ELSE TO BUYI 4 LEOS!
INTERNAL BATTERY BACK UP!
NON POLAR INPUTI
12 OR 24 HR MOOE

DIMENSIONS 4 ™ » 4% x 2

KIT: $27.95....... ASSEMBLED: $37.95

NOWWITH
ELAPSED

TIMEL '3 DIGITAL CLOCK
.« aowirkir. 349,95 . 406 assemeren. $59.95
+ 60GiITkIT. §69.95 - 601GiT AssEmeLED. §70,95

117VAC- 120R 24 HRMODE . . .......... KIT COMES COMPLETE)
6 DIGIT VERSION 277 x 57 x 1™ . .. 4 01GIT VERSION: 1B x 5 x 135"
TV-WALL CLOCK 17vac

o 25" VIEWING 0ISTANCE

e 6" HOURS & MINUTES

e .3"SECONOS

* COMPLETE WITH WO 0O CASE

KIT: $34.95.. ... .. ASSEMBLED: $39.95

ECONOMY CAR CLOCK

e %" LEO MOOQULE!
o COMPLETE WITH CASE,

BRACKET & TIME SET 3
PUSHBUTTONS -
« ALARM OPTION L —
KIT: $19.95. ... ... ASSEMBLED: $26.95

P E N D U L U GIVE YOUR DIGITAL CLOCK A PENDULUM SWING.
9 TO 12V OC - 60 1/ INPUT
SIMPLE HOOK UP TQ ANY CLOCK

M i“} il

$14.95 CASE WITH BRACKET $3.75

MARK FOSKETS’
SOLID STATE TIME

P.0. BOX 2159
DUBLIN, CALIF. 94866

L'._

ORDERS {415) 828-1923
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Circle 109 on inquiry card.

present by myself and other persons
jn the group are the power conversion
electr