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A new small computer
that won’t limit you tomorrow
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Here’s a low-priced computer that won’t run out
of memory capacity or expandability halfway
through your project.

Typically, computer usage tends to grow, requir-
ing more capability, more memory, more storage.
Without a lot of capability and expandability, your
computer can be obsolete from the start.

The new System One is a real building-block
machine. It has capability and expandability by the
carload.

Look at these features:

® Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing expansion
with

— color graphics

— additional memory

— additional interfaces for telecommunica-
tions, data acquisition, etc.

@ Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1H, has a 5’ Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer even offers
multi-user capability when used with our advanced
CROMIX* operating system option. Not only does this
outstanding O/S support multiple users on this com-
puter but does so with powerful features like multi-

ple directories, file protection and record level lock.
CROMIX lets you run multiple jobs as well.

In addition to our highly-acclaimed CROMIx, there
is our CDOs*. This is an enhanced CpM! type system
designed for single-user applications. cPM and a
wealth of CP/M-compatible software are also
available for the new System One through third-
party vendors.

COLOR GRAPHICS/WORD PROCESSING

This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI1 interface and two-port RAM cards.

Then there’s our tremendously wide range of
Cromemco software including packages for word
processing, business, and much more, all usable
with the new System One.

ANTI-OBSOLESCENCE/LOW-PRICED

As you can see, the new One offers you a lot of
performance. It's obviously designed with anti-
obsolescence in mind.

What's more, it's priced at only $3,995. That's
considerably less than many machines with much
less capability. And it's not that much more than
many machines that have little or nothing in the
way of expandability.

Physically, the One is small — 7'* high. And it's all-
metal in construction. It's only 145" wide, ideal for
desk top use. A rack mount-option is also available.

CONTACT YOUR REP NOW

Get all the details on this important building-block
computer. Get in touch with your Cromemco rep
now. He'll show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M is a trademark of Digital Research

Cromemco-

I n ¢ o r p o r at e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today

Circle 96 on Inquiry card.
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CROMIX FILE SYSTEM
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CROMIX*— Cromemco’s outstanding
UNIX'-like operating system

CrOMIX [s just the kind of major
development you’ve come to expect
from Cromemco. After all, we're
already well-known for the most
respected software in the microcom-
puter field.

And now we’ve come up with the in-
dustry’s first UNix-lookalike for
microcomputers. It's a tried and proven
operating system. It's available on both
5 and 8" diskettes for Cromemco
systems with 128K or more of memory.

Here are just some of the features you
get in this powerful Cromemco system:

® Multi-user and multi-tasking
capability

¢ Hierarchical directories

e Completely compatible file,
device, and interprocess 1/O

¢ PExtensive subsystem support

FILE SYSTEM

One of the important features of our
CROMIX is its file system comprised of
hierarchical directories. It's a tree struc-
ture of three types of files: data files,

*CROMIX is a trademark of Cromemco, Inc.
+OINIX is a trademark of Bell Telephone Laboratories

directories, and device files. File,
device, and interprocess 1/O are com-
patible among these file types (input and
output may be redirected inter-
changeably from and to any source or
destination).

The tree structure allows different
directories to be maintained for different
users or functions with no chance of
conflict.

PROTECTED FILES

Because of the hierarchical structure
of the file system, CROMIX maintains
separate ownership of every file and
directory. All files can thus be protected
from access by other users of the
system. In fact, each file is protected by
four separate access privileges in each
of the three user categories.

TREMENDOUS ADDRESS SPACE,
FAST ACCESS
The flexible file system and general-
ized disk structure of crRomix give a disk
address space in excess of one gigabyte
per volume — file size is limited only by
available disk capacity.

Speed of access to disk files has also
been optimized. Average access speeds
far surpass any yet implemented on
microcomputers.

‘C’ COMPILER AVAILABLE, TOO

Cromemco offers a wide range of
languages that operate under CROMiX.
These include a high-level command
process language and extensive sub-
system support such as COBOL, FORTRAN
IV, RATFOR, LiSP, and 32K and 16K BASICs.

There is even our highly-acclaimed
‘C’ compiler which allows a program-
mer fingertip access to CROMIX system
calls. -

THE STANDARD O-S
FOR THE FUTURE

The power and breadth of its features
make CROMIX the standard for the next
generation of microcomputer operating
systems.

And yet it is available for a surprisingly
low $595.

The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.

Cromemco’
i n ¢ o r p o r a t e d
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 o (415) 964-7400

Tomorrow's computers today
Circle 97 on inquiry card.
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‘.. .stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

" . .better monochromatic

~ .display...."
ELECTRONIC DESIGN,
1981 Technology Forecast

MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 780

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus
compatible

Screenware™ Pak

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

Screenware™ Pak II

An optional software superset of Pak I which
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter-
minal I/O, relative coordinates, faster vector and
character plotting, a macro facility, full UCSD
Pascal compatibility, and more.

12310 Pinecrest Road ® Reston, VA 22091

g

Light pen
interface
Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

And now...COLOR!

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as “"bit planes” at a full
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program-
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink-
ing bit plane, and a highly visual color editor are
standard.

Ask about our multibus and RS-232 versions.

SCION

e (703) 476-6100 ¢ TWX: 710-833-0684

www americanradiohistorv com
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MAINTAIN

' PROJECT CONTROL
WITH

Mi LSTO NE™

Put your microcomputer
to work...

As a project manager, you
know the value of careful plan-
ning. An oversight here, a miscal-
culation there, and in no time,
you could be in a lot of trouble.

Now, thanks to MILESTONE
it's easy to obtain and keep com-
plete project control.

MILESTONE is an easy to use
computer program that puts your
desk top microcomputer to work
using the same proven “critical
path’ techniques previously
available only on big, expensive
computers. Now, regardless of
your type of project, you can plan
and control manpower, dollars,

and time.

Available in most microcom-
puter formats: CP/IMF CP/M-86F
UCSD PASCAL. Call or write:

SOFTWARE
SOETARE
DIGITAL MARKETING
DIGITAL VARKETING

2670 CHERRY LANE
WALNUT CREEK + CA 94596
(415) 938-2880

*CP/M and CP/M-86 are trademarks of Digita!
Research

*MILESTONE is a trademark of Organic
Software

February 1982 © BYTE Publications Inc

Report from COMDEX

by Chris Morgan, Editor in Chief

Software is growing up —fast. And hardware isn't far behind.

That was the double-barreled message from the COMDEX show, an exhibi-
tion designed to pair up small-systems vendors with their independent sales
organizations. Held in Las Vegas last November, COMDEX has become a ma-
jor event in the personal computing world. A record 631 exhibitors displayed
their wares. With a nonstop flurry of press conferences and receptions, the at-
mosphere was more reminiscent of the NCC than of a small-systems show.
What follows are some of the highlights.

The Fortune 32:16 Computer

A big hit was the Fortune 32:16
desktop microcomputer. Within the
unit's elegant exterior are a Motorola

68000 processor, 32-bit data and ad-
dress registers, a 24-bit memory ad-

dress bus, and a 16-bit data bus. The
basic model, which sells for $5000,
features 128K bytes of memory; a
720K-byte (formatted) 5%i-inch
floppy-disk drive; keyboard; and a
12-inch, 80-column black-and-white
video display. A 5V4-inch Winchester
disk drive with optional 5, 10, or 20
megabytes of storage is also avail-
able. The machine supports BASIC,
COBOL, FORTRAN, Pascal, and C,
and I found the Fortune’s menu-
driven business software packages to
be promising. (Fortune Systems Cor-
poration was launched with $8.5
million of venture capital, which the
company claims is the largest amount
of money ever raised to start a micro-
computer company.) The Fortune
32:16 computer will be sold in Computerland stores and other outlets. We plan
to review it in detail soon.

Photo 1: The Fortune 32:16 microcom-
puter with Motorola 68000 processor.

Photo 2: Microsoft's new Multiplan, a
Visicalc-like spreadsheet program.

The “Visiclones” Are Coming

In our business, imitation is the sincerest form of survival. Personal Soft-
ware’s Visicalc has the nearest thing to software sex appeal and the sales figures
to prove it. Consequently, a plethora of Visicalc-like electronic spreadsheets is
upon us. First it was Supercalc from Sorcim; now the second generation has
arrived. It's too early to tell how good they are, but well be reviewing them
soon. At the forefront is Microsoft's Multiplan, a financial spreadsheet pro-
gram that sports such interesting features as text windows a la Smalltalk. Win-

www americanradiohistorv com
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FLOPPY MINI-DISK
STORAGE SYSTEMS

40 or 80-track drives, single
or dual-head, flippy or non-
fliopy — all double-density
rated. Available in 1, 2 and 3-
drive add-on units, 1 and 2-drive
internal units, with full docu-
mentation and software support.
Add-on drives from $399, complete

PErcom Disk SYSTEMS.
and H/Z-89 versions. Prices start at
. ; Comin ! T
disk storage systems for microcomputers IR GOk R
From the design of rock-solid drive
ped, you can expect to get more out of
prehensive after-sales service from our

, ’, TRS-80* Model lil computer, available
EXPEC_T ' ' under $3000, including software. Also
—something we've been doing right, mggabyte remova|e:
controller circuitry to quality controls that
Percom Disk Systems.
wholly owned, fully independent customer

' now. Watch for IBM PC, Apple Il, Atari,
@ : :
available with 5 or 15-Mbyte drives.
At Percom, our business is making _—
; disk cartridge drive.
since 1977.
include 100% life testing of every drive ship-
And Percom provides you with com-
service center.

WINCHESTER
10-MEGABYTE

DISK STORAGE
SYSTEMS systems from $459.95.
Enormous To learn more about quality

Percom disk storage systems, mail
the coupon today. Or, call toll-free
1-800-527-1222. Ask for booklet “D"'.

storage capacity
plus high speed.
Percom 5% inch hard
disk systems are 40
times faster than
single-density floppy
mini-disks, 20 times
faster than double-
density units.
Systems include a smart, four-drive controlier
featuring state-of-the-art data encoding and
separation, adaptable industry-standard disk
interfacing. Plug-in-compatible version for

PERGOM

l "E nR’VE PEOPLE PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
*TRS-80 ts a trademark of Tandy Radho Shack Corporation which has no
relationship'to Percom Data Company, Inc

11220 Pagemlll Road O Da”as TX O 75243 . (214) 340'7081 © 1981 Percom Data Company, inc
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PROFESSIONAL PASCH

Pascal/Z
NEW ‘Io‘.

SYMBOLIC DEBUGGER

This fourth generation version of our reliable, Z-80
native code compiler adds the two features
professionals ask for:

& SWAT™—an interactive symbolic Pascal debugger
that allows easy error detection.

& Overlays—that allow larger programs to run in
limited memory.

A compiler for Professional programmers

Pascal/Z is a true Pascal. It closely follows the Jensen
and Wirth standard with a minimum of extensions
designed to aid the serious program developer in
producing extremely compact, bug-free code that
runs FAST.

Pascal/Z generates Z-80 native code that is ROMable
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a relocating
macro assembler and Microsoft compatible linker.

And code written for Pascal/Z is fully compatible
with I-PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to

16 bit operation.

Get “The FACTS about Pascal”

Confused about which Pascal to buy?
Pseudo-code... Native code ... M, MT or

Z2? Compare the unbiased benchmarks

in our new booklet. Don’t buy a Pascal
compiler until you’ve read it.

Call us for a free copy:
0 800-847-2088
\ (outside NYS)

‘ \ or 607-257-0190

And ask your local
full-service
computer dealer
e about our

g - Pascal/Z
/c‘g‘y demo package.

lnofeerSyysiems

Ithaca Intersystems Inc.
Micros for bigger ideas.

Ithaca Intersystems Inc.
1650 Hanshaw Rd - Ithaca, NY 14850 « TWX 510 255-4346
UK. Distributor:
Ithaca Intersystems (U.K.)Ltd.
Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

Editorial

dows can be “closed” or “opened” so you can see the effect
of what you're doing in an area off the screen. Available
commands are displayed at the bottom of the screen. A
lot of attention has been given to the documentation.
Incidentally, Microsoft has announced a series of ex-
ecutive program aids called the “Manager Series.” It will
include Time Manager (currently available) and Project
Manager and Personnel Manager (now being completed).

Photo 3: Commodore’s new, under-$100 modem for the VIC-20
color computer. The VIC-12 plugs directly into the VIC-20 and
features a modular jack.

I was given a demonstration of Time Manager. It's
definitely a useful tool.

From Target Software Inc. of Atlanta comes a series of
business-planning programs, including Plannercalc and
Masterplanner. Plannercalc is a financial-planning tool
that has a couple of interesting features: the program lets
you enter procedures in English using conventional
mathematical logic, and it can be integrated with the
Masterplanner program. The latter has a more extended
spreadsheet and “gridsheet” program.

Context Management Systems Inc. of Torrance, Cali-
fornia, has announced its MBA program for the IBM Per-
sonal Computer. It's a combination database, electronic
spreadsheet, word-processing, graphics, and communica-
tions package. It's also available in a version for the
Apple III.

NEC Home Electronics USA announced “Report Gen-
erator,” a CP/M-based program being marketed with
NEC's PC-8000 series microcomputer system. It is de-
signed to generate income statements, balance sheets,
sales forecasts, and other business reports.

Other Software Developments

Intel has signed agreements with both Microsoft and
Digital Research to distribute both companies’ operating
systems for a wide variety of Intel microcomputer sys-
tems and boards. This is a continuation of an interesting
phenomenon that began when IBM announced it was go-

Circle 160 on inquiry card. Circle 161 on inquiry card. ey
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The ultimate single user machine
The PDS-80™ with Cache BIOS™ is a
professional system designed for the
most rigorous single user CP/M*
environments. .. in business, software
development, scientific, educational
and industrial research... where
speed and program space are critical
factors.

SymBIOSis quadruples speed

No matter what high-level language
you use. .. Cobol, Basic, Fortran,
PL/1, or Pascal ... PDS-80 offers more
speed, power and reliability than any
other floppy based CP/M system
currently on the market. The
InterSystems Cache BIOS fully
exploits the advanced DMA and
interrupt features of our reliable
Series II hardware to buffer whole
tracks in extended memory so most
operations run two to four times
faster than on other floppy based
systems ...actually equals the speed
of many small hard disk systems.
And Cache BIOS also provides many
sophisticated system test and
protection features to assure reliable
operation.

An advanced CP/M
application system

PDS-80 has all you need for
commercial systems integration and
applications software development. ..
including a choice of the industry’s
only integral 8 bit front panel. Best of
all, PDS-80 allows the systems
integrator or applications developer
addressing a vertical market to
develop on the same components he
configures for resale. The highly
expandable modular design with

RUN CPM
2 #v4 TIMES FASTER/!

20slot S-100 mainframe allows almost
unlimited options to suit any end use
environment ... including a choice of
tabletop or rackmount design.

InterSystems will work with you at
whatever level is appropriate to
configure the target system you need
...right up to fully assembled and
tested systems with floppy and
Winchester disk drives.

Full software support
In addition to InterSystems’ Cache

BIOS and the CP/M operating

system, models of PDS-80
T,

can include
[ N

Pascal/Z,
our highly acclaimed Z-80® native
code Pascal compiler, and InterPak
80™, a special set of utilities
including a powerful screen editor
and versatile spelling editor to assist
in the rapid editing, proofing and
documentation of your code. These
powerful programming aids are also
available as standalone products.

It's upgradeable!

Both hardware and software are
designed to provide for upgrade to 16
bit operation. Programs written for
Pascal/Z are fully compatible with
I-Pas 8000™, our Z-8000® native code
compiler, and all PDS-80 systems are
upgradeable to our 16 bit multi-user
DPS-8000.

We build micros for bigger ideas.

Your big ideas. We're dedicated to
providing the computer professional
...Systems Integrators, commercial
program developers, scientific and
industrial programmers. .. with
professional hardware and software
tools. And we support our customers
to the fullest, with complete,
professional documentation,
application engineering consultation,
and prompt, responsive service both
from the factory and through factory-
authorized service centers.

Call us toll free: 800-847-2088

for complete

information on any
of our 8 or 16 bit
systems and
software
products.

Distributor
Inquiries
Invited

looteeorSyys s

ithaca.intersystems Inc.

Micros for bigger ideas.

Ithaca Intersystems Inc. ¢ 1650 Hanshaw Road ¢ Ithaca, NY 14850 ¢ Phone (607) 257-0190 « TWX: 510 255 4346

UK. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road
*2.-80 and Z-8000 are registered trademarks of Zilog. Inc.

"Trademarks of Ithaca Intersystems Inc.

London N8 8ED Phone: 01-341 2447 Telex: 299568

“Reglstered trademark of Digital Research
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JOHN STARKWEATHER'S

NEWA@A

s For all CP/M systems. Works

14 5 with Apple (softcard need-

ed), TRS-80, North Star, Super-

DISKETTE AND MANUAL brain, Micropolis, Vector and

many other microcomputers. Needs 32K RAM, one disk drive
and CRT or video display and keyboard.

@ PILOT for Programmed, Inquiry, Learning Or Teaching.

@ An excellent interactive language Yor education and office automation.

@ Perfect companion for BASIC, COBOL and PASCAL to solve training and
documentation problems.

@ John Starkweather, Ph.D., creator of PILOT, wrote this version to meet
all PILOT-73 standards and added many new features.

® New features include full screen text editor, commands to drive
optional equipment such as VTR’s & voice response units.

@ Currently used in many college and progressive high schools.

@ Use for interactive applications—data entry, programmed instruction
and testing.

NIEVAD)A

$119.9

DISKETTE AND MANUAL

For all CP/M-based systems. Re-
quires 32K RAM, one disk drive
and CRT or video display and
keyboard.

@ A character oriented full screen video display text editor designed
specifically for program preparation.

® Write program in COBOL, FORTRAN, BASIC or similar languages.

® Features include single key commands for cursor control, scrol-
ling, block moves, search and replace, tab setting and multiple file
insertions.

NIEVADA

CcOB

@ Edition 1l of Nevada COBOL is based on ANSI-74 Standards.

DISKETTE AND MANUAL
For all CP/M or MP/M operat-
® With 48K RAM, you can compile and execute up to 4000 state-
ments.

ing systems. Requires 32K
RAM and one disk drive.

® COPY statement for library handling.

® CALL...USING...CANCEL

© PERFORM...THRU...TIMES...UNTIL...paragraph or section names.

® IF..NEXT SENTENCE...ELSE...NEXT SENTENCE AND/OR <=>
NOT.

® GO TO...DEPENDING ON...

® Interactive ACCEPT/DISPLAY...

©® RELATIVE (random) access files

® Sequential files both fixed and variable length.

©® INSPECT...TALLYING...REPLACING.

ELLIS COMPUTING QU RO
SOFTWARE TECHNOLOGY @
so0 st kemus0orre (415 7514522

U.S.A.

CP/M, MP/M and TRS-80 are registered TM's of Digital Research and Tandy Corporation.

February 1982 © BYTE Publications Inc

Circle 121 on inquiry card.

Editorlal

Photo 4: Techmar's new expansion chassis for the IBM personal
computer shown directly beneath the IBM main chassis.

ing to make available both Microsoft’'s DOS operating
system and CP/M-86 for the IBM Personal Computer.
With corporate giants like Intel giving Microsoft and
Digital Research a boost, it appears that both families of
operating systems will coexist for quite some time.

Systems Group of Orange, California, demonstrated
some of the practical advantages of the CP/M system on
its System 2800 microcomputer line. Its CP/M error-
recovery routines are more sophisticated than others we
have seen. We plan to analyze this system in greater
detail later this year. CP/M users should also check out
Epic Software’s Supervyz, an application software con-
trol program for CP/M. Supervyz does a nice job of
cleaning up some of CP/M’s rough edges.

Hardware News

First Metamorphics announced one; now Caltech
Computer Services in San Diego is offering an 8088 plug-
in card for the Apple II. Called Macrosystem-88, it con-
tains an 8088 microprocessor, 64K bytes of RAM (ex-
pandable to 128K bytes) and 4K bytes of PROM all on a
single board, and its power supply is contained in a case
designed to sit on top of the Apple. A DMA (direct-mem-
ory access) control card enables the communication be-
tween the Macrosystem-88 and the Apple. This card may
be installed in any slot (except 0) within the Apple. The
Macrosystem-88 can run CP/M-86 as well as UCSD

Editorial continued on page 14
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 Fast=Aid.

Including 3 new boards for system design relief.

The MB64.

An economical, high-
performance 64K static

RAM memory.

Just what the doctor ordered.

A new 64K static RAM con-
figured as two 32K blocks that’s
fast (in excess of 6MHz), reliable
and economical. The MB64 sup-
ports IEEE 696/S-100 24-bit ex-
tended addressing for up to
16MB of RAM. Bank switching
permits compatibility with popu-
lar multi-user computer systems
(such as CROMIX*). Up to 8K
can be replaced with 2716
EPROMs. The MB64 offers low
power consumption (typically less
than 600 milliamps). And a pro-
vision for optional battery
backup.

(The MB64 is priced at less than
$850.)

*CROMIX Is a trademark of Cromemco, Inc.

The 108.

An I/0 board featuring eight
serial interfaces, individually
programmable baud rates, and
an interrupt clock.

Give your system fast-aid—in-
cluding easier testing and
speedier diagnosis—with SSM’s
new I08. This board features
eight asynchronous serial RS-232
I/0 ports with LED data trans-
fer indicators. Individually pro-
grammable I/0 port baud rates
(110-19,200) meet all your
specific configuration require-
ments. A timer (50/60 Hz) sup-
ports real-time or multi-user
applications.

And all our Fast-Aid boards

offer:

e Card ejectors for painless card
removal.

¢ LED:s for easy troubleshooting
and monitoring.

¢ IEEE 696/S-100 compatibility.

WwWWwW americanradiohistorv com

The 105.

A two-serial/three-parallel /O
board with programmable
timer.

The perfect remedy for fast sys-
tem integration, more precise
diagnosis, and far healthier sys-
tem operation. The IOS features
two RS-232 asynchronous serial
interfaces for maximum peri-
pheral compatibility. The board
supports a variety of devices with
high-speed serial data transmis-
sion (110-19,200 baud). Three
parallel ports, providing a total
of 32 bits, support various I/0
configurations: a 16-bit software
programmable bi-directional in-
terface, and two 8-bit interfaces.
One 8-bit interface supports
direct connection to Centronics-
compatible printers. The other
provides 8 bits of parallel input
for such devices as keyboards.
The 105 also offers a software-
programmable timer for real-time
or multi-user applications.

For more details about these new
boards, or any of SSM’s S-100
compatible boards (including var-
ious CPU, EPROM, video and
development boards), just call
your local dealer or SSM today.

==l

SSM Microcomputer Products, Inc.
2190 Paragon Drive

San Jose, CA 95131

(408) 946-7400 Telex: 171171
TWX: 910-338-2077

Circle 332 on inquiry card.
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ACCESSORIES CORVUS DISKS PRINTERS Serious Apple Software—Dow
MOTOROLA 4116-2—-MEM- Winchester Disk in 5, 10, and 20 NEC SPINWRITERS—We have Jones, Apple Fortran, Apple

ORY—200 nano-second chips.

GILTRONIX RS-232 SWITCH—
Up to 3 peripherals to one com-
puter or vice versa. We have all
other models.

MOUNTAIN COMPUTER

Total product family in stock!
CPS Muitifunction Board—clock,
calendar, serial and parallel inter-
face on one card/Super Talker/
The Music System/ ROM plus
board with Keyboard filter/ ROM
Writer/ Clock Calendar/ A to D
and O to A Converter Clock/, and
more.

CALCULATORS
HP-41C AND HP-41CV CAL-
CULATORS—And we have all
the accessories!
Memory Modules

Card Reader
Printer— Upper and lower case,
high resolution plotting.
Applications Pacs

DISKETTES
DYSAN DISKETTES—5'4", 8",
soft or hard sector, single or
double density.

MEMOREX DISKETTES—AIl_
types including some with hub 3
ring for Apple Drives. )

s

vesrd TIIRSIIY

megabyte.

APPLE INTERFACE—With disc
operating system.
CONSTELLATION DISK NET-
WORK—Up to 64 computers
connect toa 5, 10, or 20 megas-
byte Winchester.
OMNINET—Unlimited number of
computers and peripherals con-
nected by a two wire twisted
pair.

MIRROR—Video backup inter-
face system.

MODEMS
NOVATION CAT
NOVATION D-CAT
HAYES SMARTMODEM

MONITORS
SANYO MONITORS

9" Sanyo w/green screen “&

12" Sanyo B/W
12" Sanyo w/green screen
13" Sanyo Color

NEC COLOR MONITOR/
RECEIVER— Composite video,
VCR/VTR video loop in/out and
television reception.

FererisivsILvivi

e

all models RO thru KSR. 6‘“
NEC 3500 Spinwriters—33

cps, hardware word processing
package, bi-directional 370,000
character ribbon and much more.
NEC 7700 Spinwriter—55

CPS, printer; pitchis 10, 12, and
alsonew 15 and proportional

spacing. Twin sheet feeder and

word processing package. ¢$
INTEGRAL DATA— $
IDS PRISM PRINTER— Afford-
able COLOR copy. True four color
technology. Ship from stock!

IDS 560 Matrix Printer—

142 paper, 132 col. graphics.
IDS 445 — Available with or with-
out graphics.

IDS 460

CENTRONICS 739—The latest
innovations from the industry
leader and quiet too!

SOFTWARE
PERSONAL SOFTWARE
Visi-Pack— Includes Visi-Calc,
Visiplot/Visitend, Visifile.
Visicale—For HP, APPLE,
COMMODDRE and ATARI.

Compumart has sold thou-
sands of Commodores—we
were their first dealer!

Plot, Apple Writer, Apple Pilot,
Data-Plot, Oatamover/Telepong.
Apple Post Mailing System, DOS
Tool Kit Utilities, DB Master
Data Base Manager, and much
more.

Apple PASCAL

Games—Zork |, Zork Il, Apple
Adventure, Microchess 2.0,
Flight Simulator, Apple Bowl,
Stellar Invaders, Gammon
Gambler, Star-Raiders, ABM,
Poal 1.5, call for more.

Word Processmq— Magic Wand,
Easy Writer, Apple Writer, Word-
star, Word Pro 4, Wordcraft,
Super Text Il

VIDEO

CONTROLLERS
VIDEX—VIDEO TERM

M & R SUPER TERMINAL

MATROX— Complete product
family including up to 24 x 80
character video display
controllers.

MICRO TECHNOLOGY UN-
LIMITED GRAPHICS BOARD-—
For Commodore 16 and 32K
Pets, 320 x 200 dot resolution
and 64 shapes or characters.
$175 SPECIAL

Compumart is one of Apples
largest dealers!

it Illllllml"l'l
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WRITE: YOUR CHOICE OF HEWLETT
FREE CATALOGS WITH 02 5 iaro

LETTERHEAD OR e
BUSINESS CARD

MICRO DECLSI/1NM Rockweil international
CATALOG  CATALOG R T
The rrl\ost: Incltédes com-

complete cat- patibles from compubaer
alog of micra  Control Data, Authorized Dealer
computers, C-ITDOH and Accept No Less
peripherals others,

and

accessories.

COMPUMART /s

65 Bent Street, Dept. 102
PO Box 568, Cambridge, MA 02139

TELEX: 921401 COMPUMART CAM

800-343-5504

In Mass call 617-491-2700
if you prefer, call our Ann Arbor Michigan store
(313)8994-6344 v

COMPUMART GIVES YOU
A CHOICE AMONG THE
LEADING PRODUCTS!

ING INFORMATION
ﬂ‘gﬂu“‘ open EST Mon.-Thurs. 8:30-7:00, Fri. 8:30-6:00, Sac
PURCHABE ORDERS: Accepted from Dun and Bradstreet rated
companies—shipment contingent upon receipt of signed purchase

. ¥

B 10 Day Free Return—No Questions Asked

B Largest Product Line Iri Industry

B Immediate Shipment From $ Muiltimillion Stock

@ Expert Service

B Technically Knowledgable Sales Staff /
@ Serving Industry And Education Since 1871

NO ONE ELSE HAS IT ALL-
Call Our Experts For Immediate Configuration Service

E
commodore
¢ Authorised Dealer
Accept No Less \

SALE PRICES: Valid for month of ma azme date g rices
sub;ecc ta change without notice. ANN ARBOR R| AIL STOR!

HOURS: Tues.-Fri., 11:00-7:00, Sat. 10:00-5:00, closed
Mondays.



www.americanradiohistory.com

INTRODUCING

The master
printer interface
at a very low cost

For the first time ever a truly affordable Apple interface offers all
the most sophisticated text and graphics capabilities on Epson®,
Okidata®, Centronics®, and IDS® printers. With the easy to use
PKASO Interface, you simply slip it into your Apple Computer,
attach the cable to your printer, and enjoy all these features:

* Broadest range of text printing using your software ¢ HiRes
graphics with up to 40 creative options ® LoRes and HalfTone
graphics in 16 levels of grey ® SuperRes plotting with up to 2160
X 960 points per page ¢ User created or software defined charac-
ters and symbols ¢ Full text and graphics dump of absolutely any
screen image.

AlRPORT PANSELCER FORECAST

wrung

- #!
@i 2315587010 18 1e 18 16 26 22 24
noums oF Tme oav

Grey scale printing Snapshot screen dump Apple /i compatibility

At Interactive Structures we've built our reputation on innova-
tion, quality and service, and we're doing it again with the new
PKASO series. The PKASO Interface will bring out the best

in your Apple Computer, your data printer and your program.

It will perform with all popular languages such as BASIC and
ASSEMBLER. It will print both text and graphics with PASCAL.
And it’s the first and only Apple interface to offer all this plus
support for the Apple Z-80 CP/M System and for full Apple ///
operation,

Don't settle for less. And don’t pay more. Call us now for the
name of the PKASO dealer near you.

Interactive Structures, Inc.
112 Bala Avenue

P.O. Box 404

Bala Cynwyd, PA 19004
(215)667-1713

Appie Computer is a registered trade name of Apple Computer Inc.
Epson is a registered trade name of Epson Amerka Inc. Okidata is a
registered trade name of Okidata Corporation. Centronics is a regis-
tered trade name ol Centronics Data Computer Corporation.

1DS is a registered trade name ot Integral Data Systems. Inc.

Editorial

Photo 5: Epson’s HX-20 prototype computer. This new brief-
case-sized computer, which looks like the Sony Typecorder,
will be formally introduced this summer.

Pascal-77 and BASIC. To switch between Apple DOS
and CP/M-86, you simply boot up with the appropriate
disk. The price of the system is $995.

Speaking of 16-bit capability, Techmar exhibited an
impressive array of IBM plug-in boards and an expansion
chassis for the IBM Personal Computer. Included in this
new product line are a speech masterboard with a built-in
standard vocabulary of 143 words; a Winchester disk and
controller; a video digitizer board to convert images from
any standard video camera for use with the computer; a
board that allows up to four IBM computers to share the
same printer; a stepper motor controller; and a series of
memory-expansion boards.

Digital Equipment Corporation unveiled its new Let-
terprinter 100. This machine offers near-letter-quality
printing for less than $3000.

Epson displayed an intriguing prototype of the Epson
HX-20 personal computer. Looking a lot like the Sony
Typecorder, the HX-20 has the advantage of a four-line
liquid-crystal display. The HX-20 and the Typecorder
signal the beginning of a new trend to what I call “brief-
case” computers: battery-operated machines that com-
bine portability with powerful computer features. It's the
sort of design that will appeal to people on the move.

Also on display at the Epson suite was a newly de-
signed 5V4-inch floppy-disk drive that stands 1 inch high.
It will be formally announced later this year, along with
the HX-20. Epson is definitely a company to watch in the
personal computing field.

For further information on some of the new products I
have described in this editorial, see this month's New
Products section.

* * *

Postscript

This past November, I was honored to give the
keynote address at the Symposium on Small Computers
in the Arts held in Philadelphia. It was sponsored by the

Circle 157 on inquiry card.

wwWwW americanradiohistorv com


www.americanradiohistory.com

our
computer.

Compute.
Compute.
Compute.
Compute.
Compute.

Compute.
Compute.
Compute.
Compute.
Compute.

New Microbuffer II lets you u
without tying up your

Time. As an important resource
it shouldn't be wasted. One
such waste is in printing, where
your computer must wait for
your printer. Now there's a way
to eliminate this waste.

Introducing the
Microbuffer ™ a buffered
parallel printer interface for the
Apple II* computer with 16K
characters of memory (user ex-
pandable to 32K). It accepts
data as fast as your computer
can send it, allowing you to use
your computer while the
Microbuffer || is in control of
your printing.

The Microbuffer Il. compatible

ircle 288 on inquiry card
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with Applesoft, CP/M* and
Pascal. comes with complete
print formatting features as well
as advanced graphics dump
routines for most popular
graphics printers.

The Snapshot™ option per-
mits you to dump the text
screen or graphics picture to
the printer while any program is

MICROBUFFERII

Se your printer
computer.

running — without interuption.

The 16K Microbuffer | is
available for $259. And the 32K
version, for $299. The Snapshot
option is $69.

So why waste time while your
computer waits for your printer?
Ask your computer dealer for
the Microbuffer | or call us for
the name of a dealer near you.

Microbutfer I and Snapshot are trademarks ot Practical
Peripherals. inc

CP/M 15 a registered trademark of Digital Research, Inc
Apple ) 1s a registered trademark of Apple Compuyter

PRACTICAL PERIPHERALS, Inc.
31245 La Baya Drive
Westlake Village, California 91362

(213) 706-0339
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Editorial

IEEE Computer Society and the IEEE Philadelphia section
and organized by the Personal Computer Arts Group of
Philadelphia. Dick Moberg’s organizing committee
brought together artists, musicians, and computer scien-
tists from around the country to discuss microcomputer
music and art. I urge all BYTE readers interested in the
use of small computers in the arts to contact the Personal
Computer Arts Group. Write to: Personal Computer
Arts Group, POB 1954, Philadelphia, PA 19105.®

Articles Policy

BYTE is continually seeking quality manuscripts written by indi:
viduals who are applying personal computer systems, designing
such systems, or who have knowledge which will prove useful
to our readers. For a more formal description of procedures and
requirements, potential authors should send a large (9 by 12 inch,
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US
postage affixed, to BYTE Author’s Guide, POB 372, Hancock NH
03449.

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”) are presented with bonus checks of $100 and $50.
Unsolicited materials should be accompanied by full name and
address, as well as return postage.

NORTHSTAR

Soil® CP/M® increases drive copocity - $149.
Why buy your components from severol
sources when we con burm ond 1est your
Northstor, printer and/orterminol as a system?
Best prices overall.

.. $3145

HRZ I 64K Quad

NEC 8023A

Epson MX-80's,

100's.etc. ...
Okidata 82A
Okidata 83A ...

Advantage - . Call

ALTOS

Anaodex 9500,

({0 ] R — '
DoatoSouth DS-180

Ti 810 Bosic ...
Infoscribe ...

The high-quality 8~ system with 28 locol
service centers.

8000-2.15.10.12.14 Coll

W,

.

ROMEMCO, XEROX, ADDS MULTIVISION, DYNABYTE

——rl
—J

TELEVIDEO

e i .
The new all-in-one thor's backed by G.E. Buitr
In CRT. detochable keyboord. 750K formatred.
dual floppys. 64K. CP/M® and more. Five
softwore business modules 5695,
Teievideo 802 $2795
Televideo 802H (5 MG.) ... $5555
—— TR

Adds Viewpoint
Televideo 910
ADM JA

Soroc 1Q 130

HEIRNE (NN

ZENITH
The allin-one computer that's backed by
your local Zenirth/Heath service center. Green
Screen. CP/M™. and Supercalc  ind.

289 w/48K $2135
290 w/64K. DD $2295
... Call

Televideo 912
Televideo 920
Televideo 925
Televideo 950

~

Scottsdale Systems...

6730 E. McDowell Road, Suite 110, Scottsdale, Arizona 85257

C.itoh Starwriter-1P ... $1324
Cltoh Starwriter I1S ... $1595
NEC 3500 ... $1995
NEC 7710/7730 . $2340

Diablo 630 $2295

MORE PRINTERS

Paper Tiger 460G $789 NEC PC-8023A $639
Paper Tiger 560G ... $1129 C.itoh Prowriter $579
Centronics 739P $649 Malibu 200 .. Call
Centronics 7395 . . 3729 MPI 99G ... $719
DEC LAJ4AA e L ONR Tally MT 1805 $1645

= (602) 941-5856

Call 8-5 Mon.-Fri.
(We Export) TWX 910-950-0082 (IMEC SCOT)

Ampex D80
Dialogue 80 Amber
Mime Act 5A

Soroc IQ 120 ..
Voiker Craig 404

MAIL ORDER ONLY ——
2% cosh discount Induded/charge cards add 2%. Prices subject 1o change. product
subject ta availability. Arizono residents odd 5%. F.O.B. point of shipment Scorsdale.
0-20% restocking tee for returned merchandise. Wamanries included on all products.
Personal checks roke 3 weeks ro clear.

CP/M and MP/M are registered nademorks of Digital Reseorch.

MayterCarall
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Canon Dealer Organization

Sol Libes has been misinformed as to
Canon policy regarding marketing of the
CX-1 computer. Canon markets all sys-
tem products through a dealer organiza-
tion and is dedicated to supporting its
dealers in marketing all Canon software
products, including the seven accounting
packages (order entry, accounts receiv-
able, accounts payable, inventory con-
trol, general ledger, job costs, payroll)
which were mentioned in his November
column (BYTELINES, November 1981
BYTE, page 302).

Irwin Danowitz

National Software Manager
Systems Division

Canon U.S.A., Inc.

One Canon Plaza

Lake Success, NY 11042

An Untapped Work Force

Perhaps BYTE readers can help handi-
capped persons overcome some frustrat-
ing barriers. Most handicaps result in a
mobility problem that effectively leaves
the person house-bound (or, if lucky, car-
bound). Many handicapped persons are in
minimum-income situations that barely
allow them to meet the expenses of sur-
vival. It is ironic that handicapped in-
dividuals may be highly trained, but
without the ability to relocate or commute
to a workplace daily, they cannot increase
their income.

The personal computer could go a long
way to solving this problem. For example,
a house-bound worker with a computer
and a modem could use off-the-shelf soft-
ware to perform functions from account-
ing and data processing to engineering
analysis and even managerial assistance.
A printer with a Braille printhead would
allow a blind person to communicate via
electronic mail, to use databases, and to
perform electronic-banking services being
considered by many banks. The problem
seems to be finding a “conduit” to com-
panies willing to take on such employees.

1 have approached about five hundred
companies nationwide (IBM, ITT, GTE,

18  February 1962 © BYTE Publications Inc

and Boeing, among them). Their person-
nel departments treat me as a disabled
person seeking employment at their plant
location. Their management and data-
processing systems, it seems, cannot ac-
commodate an off-site employee who
works at home in a service-type capacity.
(Even more frustration is felt when a han-
dicapped person tries to use employment
agencies—this usually involves long
delays, and only about a third of the agen-
cies even bother to acknowledge receipt of
your resume.)

Perhaps BYTE readers could help the
handicapped (who represent an untapped
work force of 10 million) on a level that
could be mutually beneficial.

Kenneth Willoughby
Box 317
Fairacres, NM 88033

Faster Algorithms

From time to time I'm sure most readers
have run across benchmarking articles
comparing various pieces of hardware or
software and found these articles followed
up by letters to the editor critical of a par-
ticular algorithm which was used inciden-
tal to the test. In general, it seems, such
criticisms are unfair, bearing little relation
to the purpose for which the original arti-
cle was written.

I introduce my comments this way for
fear that [ might otherwise be accused of a
similar unfairness. [ am speaking of the ar-
ticle “BASIC, Pascal, or Tiny-c? A Simple
Benchmarking Comparison” by Phil
Hughes (October 1981 BYTE, page 372) in
which he uses a card-shuffling program to
benchmark three languages with regard to
speed of execution. In this he does a fine
job. My only reason for commenting
about his choice of algorithms is that this
seems to be a routine that many readers
will have some use for and be inclined to
copy directly into some application pro-
gram. For such readers [ would like to of-
fer an alternative program, which runs
considerably faster.

First, however, let me make some
observations about the routine used by
Mr. Hughes and some of the character-
istics leading to its slowness. The strategy

www.americanradiohistorv.com
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used in this prograr:’&nodiﬁed version
of which appears as listing 1 below) is to
generate a random number and check to
see if this number has been generated
earlier in the sequence. If not, it is added;
if so, the duplicate is ignored and another
random number is generated and tested.
This is continued until 52 distinct random
numbers have been created. For the first
several passes this causes no problem since
the chance of duplication is small and
only a few elements need to be tested.
After 10 or 20 random numbers have been
generated, however, the chance of

- duplication increases significantly, and

the time needed to search for duplicates
also increases. By the time the last 10 or 15
numbers are to be generated, the com-
bined effect of duplication and search
length has slowed this algorithm consider-
ably.

Listing 1

100 DEFINT A-Z
110 DIMC(51)

120 RANDOM

130 A$ = TIMES

140 J =0

150 T = RND(52)

160 IF J = 0 THEN 200

170 FOR| = 0TO J—1

180 IF C(ly = T THEN 150
190 NEXT |

200 Cl) = T

210 J = J+1

220 IF J < 52 THEN 150

230 FOR | = 0 TO 51

240 PRINT C(1);

250 NEXT |

260 B$ =TIMES

270 PRINT

280 PRINTAS,BS$

The program shown in listing 2 is a
variation of one I have used several times
both for card-shuffling routines and for
programs to generate nonduplicated ran-
dom numbers for programming bond re-
tirement. The strategy here is to start with
a sorted sequence and literally shuffle it.
This is done by generating a random num-
ber between 1 and the total number of ob-
jects to be shuffled. Then comes the key
step in this algorithm: the object in the
position given by that random number is
exchanged with the object in the last posi-
tion.

Next, the maximum number of objects
is decremented by 1 and the process is re-

Circle 237 on inquiry card, ==y
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Has your microprocessor become
a major problem?

“Mountain Computer introd
- low cost data entry.

uces —rapid,

Model 1100A Intelligent Card Reader
VA Mountain“Computer "

18 CONPORALTD Ideal applications include time reporting,

300 EI Pueblo, Scotts Valley, CA 95066 job costing, inventory control, market surveys
‘ TWX:910 598-4504  [408(438-6650 etc. ...

Contact us or see your computer dealer today!
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Letters

peated until this maximum equals 1.
Stepping through an example may be
useful. Suppose we wish to shuffle 10 ele-
ments. We start out by arranging them in
order as:
12345678910
Next we generate a random number be-
tween 1 and 10, say 6. Now we exchange
the objects in position 6 (the number gen-
erated) and 10 (the top of the range for the
random-number generation). This leaves:
12345107896
For the next step we generate a random
number between 1 and 9 (10 —1). Sup-
pose this time we get 4. Then we exchange
the objects in positions four and nine and
decrement the maximum element count to
8. We now have
12395107846
The entire set will be sorted after 10
random numbers have been generated.
(By the way, this does bring up one
criticism of the algorithm used by Mr.
Hughes for benchmarking. Because of the
nature of his algorithm it is likely that
every time the program is run a different
number of random numbers will have to
be generated due to the chance occurrence
of duplication. While this should work

out to a predictable average, the possi-
bility of variation makes its usefulness as a
benchmark somewhat doubtful.)

I ran both versions of the shuffling pro-
gram which appear here on my TRS-80
Model I. As mentioned above, the timing
on listing 1 was quite variable, ranging
from 40 to 66 seconds. For listing 2 the
time was consistent at 3.5 to 4 seconds.
(And no, I didn’t compile the second ver-
sion. I did subsequently compress it, de-
leting spaces and packing the entire pro-
gram on a single line and got average
speeds of about 2.25 seconds.)

Listing 2

100
110

DEFINT A-Z
RANDOM

120 N =52

130 DIM A(N)

140 A$ =TIMES

150 FORI =1TON
160 Al) = |
170 NEXT |

180 FOR | =N TO 2 STEP —1
190 R = RND())
200 T=A()
210 All) = AR)
220 AR) =T
230 NEXT |

Now add time
keeping capability to your
RS-232C compatible
omputer The Hayes
Chronograph calendar
clock coordinates and
0gs system acuvities by
date and time _down to the second
The Chronograph is ideal for
business or home applications. Use it
with your computer for timing everything
from time-sharing access. . .to electronic
mail and lights and sprinklers

Ptus Chronograph 1s
designed to stack neatly
n top of other Haye
Stack component systems
ke the RS-232C com
patible Smartmodem
Each requires a ded
cated RS-232C port
Keep your computer system up-ie
date with the Hayes Stack Chronograph
Only $249 at computer stores every-

where. Theres no m Hayes

better time

The Hayes Stack’ Chronograph
ey R AR

Hayes Microcomputer Products Inc.
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5835 Peachtree Corners East. Norcross, Georgia 30092 (404) 449-8791

Hayes Stack is a trademark of Hayes
© 1981 Hayes Microcomputs

Microcomputer Products, Inc,
or Products, inc. Soid onty in the U.S.A.

Circle 142 on Inquiry card.
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240 FORI =1TON
250 PRINT A(l);
260 NEXT |

270 PRINT

280 B$ =TIMES

290 PRINTAS,B$

Finally, I'm not sure of the origin of this
second algorithm. I don’t remember in-
venting it, but then I don't recall reading
or hearing about it elsewhere. I do know
that it has been very useful to me. I hope
BYTE readers will find it equally valuable.

David R. Borger
16835 Westmoreland
Detroit, MI 48219

Mr. Hughes's article comparing BASIC,
Pascal, and Tiny< for writing a card-
shuffling program is useful for comparing
the ease of programming in those lan-
guages. Some caution must be exercised in
using the timing results, however. The al-
gorithm he uses is very sensitive to the
order of the random numbers. The algo-
rithm is as follows:

A. Get a number from 1 to 52 from the
random-number generator. If the
number has already been used, repeat
this step.

B. Put this number in the array (deck) at
the next location. If we have 52 num-
bers, we are done. Otherwise go back
to step A.

As we get toward the end of the deck,
there are fewer acceptable numbers. One
number generator may require many
more calls than another. To get a “good”
sequence of random numbers, the range
of the random-number generator should
be much larger than the range required by
the program. In order to compare Mr.
Hughes’s algorithm in the three languages,
we should assure ourselves that the num-
ber of calls to the random-number
generator is at least on the same order.

It’s possible to generate a random list of
numbers n long with only n calls to the
random-number generator. The idea is to
generate n random numbers and then sort
them. The random numbers are distri-
buted across the range of the number gen-
erator, not the range of the program. If
the random-number generator is good,
this means that any number generated will
not be repeated until all other numbers in
the range of the number generator have
been generated.

Here is one possible algorithm for get-

Circle 368 on inquiry card. ms=p»
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837 N.W. Grant Ave. ® Corvallis, Oregon 37330 ¢ 503/758-0521

THE DAWN

Introducing the Enhancer 1(: a new

Standard which is improving the
relationship between Humans and

Apples. The Enhancer 1l can help

your Apple Il's keyboard become
more sociable by remembering

words or phrases which can be

entered into the Apple by the mere
touch of a key. Life can become

even easier because the Enhancer Il

can remember what you typed
while your Apple was busy talking

to your disc (or doing other things).
Naturally, it knows the difference
between upper and lower case
letters and what shift keys are
supposed to do. It even knows to

auto repeat any key held down. The
Enhancer 1l replaces the encoder
board making installation simple

Suggested retail price: $149.00

B VIDEOTERM

The time tested Videoterm 80

column card:

e 80 characters x 24 lines

e True decenders

® 7 x 9 character resolution

e Low power consumption

e Compatible with most word
processors

e Softcard and CP/M compatible

o Modem compatible

e Most popular character set of
any 80 column card

® Alternate character fonts available

Suggested retail price $345.00

] cn ey
P L

e
/

—

B SOFT VIDEO
SWITCH

The Soft

Video

Switch is

an auto-

matic ver-

sion of the

popular

Switch-

plate. It

knows

whether it should display 40 or B0
columns or Apple graphics. It does
the tedious work of switching video-
out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod is also sup-
ported. Package price is $35.00.

B KEYBOARD AND
DISPLAY ENHANCER

(R4 &

The original Keyboard and Display
Enhancer is still available for Revi-
sion 0-6 Apples (on which the new
Enhancer I will not fit). These
Apples have memory select sockets
at chip locations D1, E1 & F1. The
Keyboard and Display Enhancer
allows entry and display of upper &
lower case letters with fully func-
tional shift keys. It does NOT have
user definable keys nor a type ahead
buffer. The price is $129.00.

OF A NEW ERA
FOR APPLE Il :

THE
ENHANCER IL

B ACCESSORIES:

Videoterm Utilities Disc
(includes)
e Font Editor
® Pascal Mid-Res Graphics
e Applesoft Read Screen Utility
e Top & Bottom Scrolling
® Pascal Vidpatch
o Graphics Template
Character Set EPROMs $2S.00 ea
o Half Intensity
® Inverse
e German
e Katakana (Japanese)
o Line Drawing Graphics
(Expanded)
e Spanish
e French
® Math & Greek Symbols
® Super & Subscript
Dvorak EPROM
(Enhancer)
Lower Case Chip

$37.00

$29.00
$29.00

Apple and Apple Il are registered trademarks of Appe Computer
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ting a shuffled deck of cards. Use two ar-
rays, KEY and CARD:

A. Initialize CARD by letting CARD(I)
= I for elements in CARD.

B. Put a random number in each element
of KEY.

C. Find the smallest element of KEY that
has not been used. This is the next
card. Save it in array CARD. Repeat
this step until all the elements of KEY
have been used.

A BASIC program that performs this
algorithm follows. Note that the sort used
is a bubble sort and is not as efficient as
some others.

DIM C(51), K(51)

GOSUB 1000

FOR 1 = 0 TO 51

PRINT C(I);

IFINT((1+1)/10) = (1 + 1)/
10 THEN PRINT

NEXT |

PRINT

PRINT ""ALL DONE!"

END

FOR | = 0 TO 51

K(l) = RND (0)

cy) =1

NEXT |

FORI| = 0TO 50

S ={

FORJ =1 + 170 51

IFKU)© K(S) THEN S = J

NEXT J

K(S) = K(l)

T =0

C() = C(S)

CK)=T

NEXT |

RETURN

90
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

I hope this will be of some use to those
who shuffle cards. The inside loop is per-
formed approximately 1352 times, so if
you require fewer calls than this to your
random-number generator to get 52 num-
bers, Mr. Hughes's algorithm may be
better.

Emmet R. Beeker III
1123 Maple Dr.
Mountain Home, ID 83647

Single-Drive Success Story

The review “The Radio Shack FOR-
TRAN Package” by Tim Daneliuk (Octo-
ber 1981 BYTE, page 385) is a good over-
view of an excellent software package.
However, I must take exception to the
statement “In single drive systems, the re-
locatable object file must always be on the

22 February 1982 © BYTE Publications Inc

disk containing the linker and FORTRAN
library.” This is not true. In fact, the
source, relocatable, listing, and object
codes may reside on a disk separate from
both supplied FORTRAN disks.

First I'll name the three disks that I'll be
using and then I'll lead you through the
steps necessary to compile and link a
FORTRAN source program using one
disk drive. It did take some time to figure
this out because Radio Shack forgot to
document the procedure. The disk con-
taining the editor and the FORTRAN
compiler will be called FOR/EDIT, the
disk containing the linker and the FOR-
TRAN library will be called FOR/LINK,
and the disk containing the source, re-
locatable, and object codes will be called
PROGRAM.

1. Insert the FOR/EDIT disk and boot the
system. Load and execute the editor by
entering EDIT.

2. After the editor has loaded and you re-
ceive the prompt, remove the
FOR/EDIT disk and insert the PRO-
GRAM disk that contains, or will con-
tain, the source program.

3. Create or change the source code, as
necessary. When finished, write the
source code to the PROGRAM disk.

4. Remove the PROGRAM disk and in-
sert the FOR/EDIT disk. Load and exe-
cute the FORTRAN compiler by enter-
ing F80.

5. After the compiler has loaded and you
receive the prompt, remove the
FOR/EDIT disk and insert the PRO-
GRAM disk that contains the program
to be compiled, and where the re-
locatable code is to reside.

6. Enter TEMP,TEMP=TEMP, or
whatever program name you are
working with. This will compile the
source code and write out the re-
locatable code along with a print file.

7. Remove the PROGRAM disk and in-
sert the FOR/LINK disk. Load and ex-
ecute the linker by entering L80.

8. After the linker has loaded and you
receive the prompt, remove the
FOR/LINK disk and insert the PRO-
GRAM disk that contains the re-
locatable code to be linked.

9. Enter TEMP, or whatever program
name you are working with. This will
load the relocatable code and display
all the undefined globals.

10.Remove the PROGRAM disk and in-
sert the FOR/LINK disk. Enter FORLIB/
REL-S to search the FORTRAN
Library to resolve all undefined

www.americanradiohistorv.com

globals. If you need to search other
tiles to satisfy undefined globals, enter
FILENAME-S.

11.Remove the FOR/LINK disk and insert
the PROGRAM disk that will contain
the executable object code.

12.Enter TEMP-N to name the output ob-
ject code. Then enter -E to write out
the object file and exit the linker.

13.You are now ready to execute the com-
mand (object) file TEMP/CMD.

Note that no data was written to the two
FORTRAN disks. In fact, I keep write-
protect tabs on these disks just to avoid
disasters. This procedure seems to be a lot
of work, but those of us with single-drive
systems are used to the inconvenience. If
we couldn’t hack it, we’d have two disks!

Spencer R. Lepley
1655 Capital Circle SE, Lot #12
Tallahassee, FL 32301

Tim Daneliuk replies:

Mr. Lepley seems to be absolutely cor-
rect! I entered a short FORTRAN pro-
gram and linked it as he suggested: it
works just fine. As he points out, the
documentation does not discuss single-
drive use in any real depth. Personally, 1
think a book is needed that would docu-
ment these kinds of procedures as well as
the many advanced features of both the
Radio Shack/Microsoft FORTRAN and
the M-80 Macro Assembler. How about it
Radio Shack?

One other point has come to my atten-
tion since [ first did the FORTRAN re-
view: as of this writing, the package has
not been implemented on the TRS-80
Model llI. However, Model IlI systems
that use the LDOS disk operating system
can uset not only FORTRAN, but M-80
Macro Assembler, BASCOM compiler,
RS COBOL compiler, and RS BASIC
compiler. This is accomplished by "patch-
ing"” the Model I versions of these lan-
guages. Complete instructions for these
procedures are found in the latest issue of
the LDOS Quarterly (Vol. 1, No. 2).

More on VOS

Since Sol Libes's mention of the Soft-
ware Tools Virtual Operating System in
BYTELINES (October 1981 BYTE, page
306) our research group at the Lawrence
Berkeley Laboratory has been inundated
with requests for information. Although
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The Context Connector” Converts
Any Data Directly Into VisiCalc™
Without Re-typing.

If you're one of the thousands of VisiCalc users
who enter data from another computer into your
VisiCalc modeis, the Context Connector can save
you hours of work.

The Connector automatically converts text files
from any computer into VisiCalc format. So you
can easily move numbers from any file directly
into selected VisiCalc cells.

Load Data From Your Company Computer.

The Connector lets you convert data from your
company computer directly into VisiCalc models.
So you can compare actual results to VisiCalc
projections. The Connector will also consolidate
different VisiCalc models, an invaluable tool for
3.2 version owners.

Analyze Stock and Commodities Prices.

The Connector converts data from timesharing
services like Dow Jones into VisiCalc cells. So
you can manipulate error free numbers instead of
spending valuable time on typing.

Convert Data From Any Timesharing System.

The Connector will convert data from any time-
sharing system Into your VisiCalc models. Infor-
mation from DRI, Dow Jones, The Source, Chase
Econometrics, Dialog and other leading data
bases can be processed by the Connector. The
Connector has its own editor to iet you review and
edit flgures prior to converting Into VisiCalc.

The Connector Also Transmits and
Recelves Electronic Mall.

The Context Connector also serves as a basic
communications program. The Connector has an
auto-dial feature to automatically call other

computers. Once on-line, the Connector can
transmit standard DOS text files to any computer.
The Connector can transmit and receive complete
VisiCalc models. Another useful function is “save
to disk” which allows you to save your electronic
mail on disk for future reference.

Specifications.

The Connector is designed to work with the Apple
Il, 48K of RAM and at least one disk drive. The
Connector supports both 13 and 16 sector disk
versions of VisiCalc. It also works with the Apple
Il in emulation mode.

For data transmission, the Connector supports
the D.C. Hayes Micromodem, Apple communica-
tions card or the SSM/AIO card.

Avallable at Your Local Computer Store.

The Connector is avallable at most personal
computer stores. For the name of your nearest
dealer, please call or write Context Management
Systems. Retailers, the Connector Is available
from Softsel Distributors or from Context Man-
agement Systems.

Free Demo Disk

Send us a blank 5% disk and a self addressed
stamped mailer and we'll return your disk with a
copy of the Connector demonstration program
which explains how you can use the Connector.
Or if you prefer, send a check for $4.00 made ouf
to Context and we’ll send you a new Maxell MD-1
5%" disk containing our demo program. Once
you've seen our demo, you can delete the program
and use the demo disk as you would any new
blank diskette. It's a risk free way of seeing the
Connector demonstrated on your Apple.

CONTEXT MANAGEMENT SYSTEMS
Management Software For Personal Computers

23864 Hawthorne Blvd., Suite 101
Torrance, California 90505
(213) 378-8277

©1982 Context Management Systems

VisiCalc™is a trademark of Personal Software, Inc. ® Apple™ is a trademark of Apple Computer, Inc.

Circle 92 on Inquiry card.
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Svystem expansion slots

2 optional internal
diskette drives

&
8088 microprocessor Parity checking

40KB in ROM

160KB

per St diskeue Because we put what
Y o you want into it, you get
' what you want out of it.

We unwrapped our package for you, bit by bit.
It’s all here. And you're looking at it.
From the 8088 microprocessor and the Macro
User memory Assembler that give you speed and capacity to the
expandable RS232C interface that gives you the world.
up to 256KB All told, no other personal computer offers as
many advanced capabilities. Read all about them in
the Technical Reference Manual available at your
IBM Personal Computer dealer.
Software? IBM Personal Computer DOS. The
UCSD p-System. Plus a documented set of our
device driver routines. For high level languages,
exactly what you want. Enhanced BASIC in ROM.
Pascal. FORTRAN. But our software story
is still being written.
Maybe by you.
If you're interested,
start by writing to:
IBM Personal Computer
Software, Dept.765,
IBM Corporation,
Armonk, New York :
EEg
T ]

The IBM Personal Computer



www.americanradiohistory.com

Circle 54 on inquiry card.

HEWLETT
PACKARD

D

THE LARGEST DEDICATED
HEWLETT PACKARD DEALER
INTHEUS A

the (Rrrington (chmpany

METALS DRIVE, P.O. BOX 392
SOUTHINGTON, CONN. 06489

AN IN STOCK/FULL SUPPORT DEALER

BEFORE YOUBUYHP
CALL US
(ﬁ HEWLETT
8 pPACKARD
Many places will offer discounts,
we will meet discount prices and
can offer you something they
can't: expertise. We know HP, itis
the only brand of computer we
sell. We know H P’s strengths and
weaknesses.
Get all the help you can.
Talk to an expert before you buy.

(bP] HEWLETT

PACKARD
HP-IL CALCULATORS
HP 83/85/87
HP 125

DO IT RIGHT THE FIRST TIME

the (@t rington (ompany

METALS DRIVE, P.O. BOX 392
SOUTHINGTON, CONN.-06489

203/628-5511 or 203/621-8951

THE FIRST AUTHORIZED
H P DEALER REPAIR CENTER

(7

PACKARD

26

HEWLETT
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Letters

we are certainly pleased with the interest,
the Users Group is better able to deal with
these requests than we are. Inquiries
should be addressed to:

Software Tools Users Group
1259 El Camino Real, Box 242
Menlo Park, CA 94025

The 1600-member group issues newslet-
ters, distributes a software catalog, pro-
vides an information referral service, pro-
duces a distribution tape, and holds bi-
annual meetings. I am sure the Users
Group would welcome the inclusion of
microcomputer enthusiasts.

And, to answer the question most asked
by BYTE readers who contacted us: Yes,
the software tools have been brought up
on a CP/M system. This implementation
includes all the tools distributed through
the Users Group, plus many of the exten-
sions specified in the CACM article de-
scribing the VOS project (A Virtual Op-
erating System,” Dennis Hall, Deborah
Scherrer, and Joe Sventek, Communica-
tions of the ACM, September 1980, pp.
495-502). For more complete CP/M infor-
mation, BYTE readers should contact:

Unicorn Systems
30261 Palomares Rd.
Castro Valley, CA 94546

We welcome the enthusiasm and in-
terest shown by BYTE and its readers and
hope the above information will answer
most of their questions.

Deborah K. Scherrer
Computer Scientist

Lawrence Berkeley Laboratory
University of California
Berkeley, CA 94720

“BYTE’’ Fights Mice

The staff at the Poricy Park Nature
Center was delighted with the atticle,
“Bridging the 10-Percent Gap,” by Paul
Brady (October 1981 BYTE, page 264)
which described our computer system.

On the day we received the magazine,
we were given a black cat to help keep the
mice from the bird seed we sell. We have
appropriately named the cat “BYTE."”

Patricia Contreras, Director
Poricy Park Nature Center
POB 36

Middletown, NJ 07748

www americanradiohistorv. com

Ultra-Low-Cost Protocol

Ken Clements and Dave Daugherty’s
article, “Ultra-Low-Cost Network for Per-
sonal Computers” (October 1981 BYTE,
page 50), presents an excellent idea. Per-
sonal computing does need a low-rent
Ethernet, especially for group applica-
tions, such as schools. However, the pro-
tocol described is both more complex and
less reliable than necessary. A few minor
thanges would fix this.

In the RECEIVER layer, if a message
has a bad checksum, just throw it away—
there’s no need to tell the protocol layer
because it doesn’t do anything with bad
messages. In the PROTOCOL layer, pick
one protocol and stick to it. A good sim-
ple one is as follows:

1. Every message has a message number.
This includes ACK (acknowledge)
utility messages.

2. Message numbers are either 0 or 1.

3. The sender starts by sending a message
with a number of 0. The original
sender then awaits a corresponding ac-
knowledgment from the original re-
ceiver. Upon receiving an “ACK 0”
message (with a correct checksum) the
original message is considered ac-
knowledged and the sender can send
the next message, with message num-
ber 1. The sender expects an “ACK 1”
reply to its number 1 message. This
cycle repeats indefinitely.

4. All the receiver has to do is send a
matching ACK whenever a message
addressed to it is received, i.e., ACK 0
is sent in reply to a message number of
0, and ACK 1 in reply to a message
number of 1. However, the receiver
throws away (after ACKing them)
messages with the same number as the
last good message received, because
such messages are duplicates.

5. When the sender fails to get a proper
ACK in a reasonable time, the last
message should be re-sent. After some
number of unsuccessful attempts, the
sender should give up and report the
receiver down.

This protocol provides a guarantee that
messages are not lost or duplicated, unlike
the ACK/ACK-ACK protocol, provided
that a bad message doesn’t get past the
checksum error-detection mechanism. A
longer checksum (say 16 bits) will reduce
the odds of this substantially —from 1 in
256 to 1 in 65,536. In a contention-type
local network, there will be errors when

Circle 198 on Inquiry card. sl
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HNOLOGIES

26111 Brush Avenue. Euclid Ohio 44132

CALL TOLL FREE 1-800-321-3552 TO ORDER
IN OHIO. call (216) 289-7500 (COLLECT)

) THINGS 10 Single Sided, Soft-Sectored SYa-incH,
1001 =5
BY MARK SAWUSCH
333pages. . . .. $10.95 - e g DlSK ETTES
PRINTERS $1
box of 10

333 pages, written in simple terms, of
“what-to-do” and "‘how-to-do-it". Suitable

not only f i ters, but f

gram’,}.ab‘:’e't’éz&’u?m‘s’”gi'ieu‘.’ b.ssa‘;%e‘g NEW LOW PRICES!

program listings, formulas, a

co?n‘ uter terms and more! Dgehmt yoa ;L':ﬁfy (ar:: sgicotr\ogg!)'rrrleirs\fitiba;)%f:t#\yeyfgrs:

MUST BUY! EXTRA LONG RIBBON complete with envelopes, labels and write-

protect tabs in a shrink-wrapped box.
“TRS 80""4 DlSK AND CAB LE Boxof 10 Diskettes .......... $19.95
OTHER MYSTERIES” 95 PARAGON |
by Harvard C. Pennington g !
132 pages written in PLAIN ENGLISH packed gM

O information with details, examples
and in-depth explanations. Recover lost files and

directories, remove file protection, make BASIC CONNECTS EPSON PRINTER introducing MTC's premium_generic

diskette. Single-Sided, Soft-Sectored,
o o e one [l e A RN oo
TRS-80™ DISK............. $19.95 ERROR-FREE certified. Invest in GOLD!

40-TRACK, SINGLE/DOUBLE- PARAGON MAGNETICSGOLD..... $23.95
“OTHER MYSTERIES” DENSITY, FAST ACCESS,

Vi
VOLUME " 5%-inch TANDON VERBATIM'S PREMIUM DISKETTES
by James Farvour D ' S K DATALIFE™
Ca':cnoso el AS{CM[‘;EE%‘E“[‘)S 2"6% Seven data-shielding improvements mean
MYSTERIES for the TRS-80TM". from LG, Inc. reater durability and longer data life.
A primer for cassatte and disk BASIC on the D Rlv ES hese individually, 100% error-free cer-
TRSSOTM the information provided applies to tified diskettes feature thicker oxide
simiiar MICROSOFTTM BASIC interpreters. 95 ::oatlng longer :?s';‘rs Iubngant improved
MICROSOFTT™ BASIC DECODED . $24. 289 iner, supe ing and more! Meets
it $ complete or exceeds IBM, Shugart, ANSI, ECMA

and SO standards.
“OTHER MYSTERIES” FOR MODEL | and MODEL Il} VERBATIM DATALIFE™ DISKETTES

5Y4-inch (box of 10
VOLUME i includes Case, Power Supply o i $26.95
and External Drive Connector 8-inch FLOPPIES

Double-Density, FD34-8000 . $43.95

‘RINGS’ &

by Dennis Kitsz

THE CUSTOM TRS-80™ . . ... $29.00
CALL FOR AVAILABILITY DISK DRIVE

“oTHER MYSTERIES”"§ EXTENDER

& CA B L E HUB RING KIT for 5%" disks. . . .. $10.95
BASIC FASTER HUB RING KIT for 8" disks. ...... $12.95
= 95 REFILLS (50 Hub Rings) . .. ... ... $ 5.95
AN D B E I I ER CLEANING KIT for 5v4" drives . . . $24.95
if you program in BASIC, you want this book! g&'/-clac:l &l:lt(teettcea gse ............ :ggg
Time-tested and proven, the techniques and -inch disketiecase .............. .
routines can be used in thousands of ways to for VISTA, MICROPOLIS, 5Y%a-Inch File Box for
ma'ke ym:r pr:,gmlms smaller, taster, and look MTI, PERTEC, SHUGART, 8 l50:l::(lettses .' .............. $24.95
truly professional. -incl e Box for
BASICFASTER&BETTER . ... .. $24.95 PERCOM & OTHERS 50 diskettes
TRS-80 is a trademark of th
Radio 5"':?* ngggﬂrf;:'?ndev MOST ORDERS PmCESTLNRSFFECT WE ACCEPT *Add $3.00 for shipping
tradernark of VERBATIM. PLAIN OEJEIEPESD vé"nglN February 28, 1982 g nigTER CHARGE .:‘;‘gdg;,grm h o
e I A WTO, USINESS DAY | prices, Specifications, | & CHECKS fiiiog rmpshinfls oy ¢ P
1981 by Metatechnotogies Products damaged in | and Offerings subject to| « MONEY ORDERS - %

Corporation, Inc. transit will be exchanged. | change without notice. ¢ C.OD. il
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messages collide, so this is not a minor
consideration.

As a last point, it is very useful to pro-
vide a high-level time-out interval, say of
about 30 seconds, so that if nothing hap-
pens during that length of time, every-
thing gives up trying to communicate and
goes back to the initial state. Otherwise, if
for some reason things get stuck, it may
be necessary to reset all the computers
connected to the network to get them all
back in synchronism on message num-
bers. If all the systems in your classroom
full of microcomputers need to be reset
whenever any one gets fouled up, this
trick is a big help.

With these fixes, the Ultra-Low-Cost
Network should fly. There are more
elaborate schemes, but this is the simplest
one that doesn’t get intermittent errors.

John Nagle
340 Ventura, Apt. 11
Palo Alto, CA 94306

Software Considerations

I would like to comment on “Bridging
the 10-Percent Gap” by Paul Brady (Octo-

ber 1981 BYTE, page 264). Mr. Brady
points out that a wide range of reasonably
priced hardware for small-business re-
quirements is available. This is true and
should encourage progressive small-busi-
ness owners to move into the computer
age. However, Mr. Brady demonstrated
the classic “small-business mistake” in this
statement: “We barely managed the funds
required for the hardware. We simply
cannot spend hundreds or thousands
more on software.”

Prospective computer owners need to
realize that good software is a labor-inten-
sive product and must be included in the
budgeting for a computer system. Mr.
Brady was lucky that his organization had
people willing to donate their time to de-
sign, code, test, and document customized
software. Not all small businesses have
this advantage.

My advice to a small-business owner
who needs a computer but lacks the time
and inclination to become a computer ex-
pert is to hire a local computer profes-
sional or small firm to put together the
best hardware and software combination
for his application. I will be glad to mail
free copies of my article, “The Small-Busi-

ness Owner’s Guide to Hiring a Computer

iy

Easy
Winchester
Subsystem

By

AMT

AMT has available a 5, 10, 15 and 20 megabyte Winchester Hard Disk
subsystem that is very EASY for any user to interface with his existing

system.

Subsystem includes:

«Winchester Disk Drive[s]

sController

sPower Supply

*Enclosure

*All Intertace Cabling

sCP/M* 2.2 Support and Dlagnostic Programs
on Floppy Disk

*Host System Interface Card

sDedicated Telephone Number for Technical
Assistance

*Registered Trademark of Digital Research Corp.

System available for:

*S-100

eHeath/Zenith Z-89

*TRS-80 Model Ili

*Xerox 820

*|BM Personal Computer System

5-Megabyte System
Retail
Complete $2995 . 00

Write or call for Attractive distributor program

Applied Micro Technologies, Inc.
Route 30 West, Greengate Professional Bldg

Greensburg, Pa. 15601
1-800-245-6908 In Pennsylvania |[412] 837-7255
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Expert,” to anyone who sends me an ad-
dress and 40¢ in stamps.

Diane P. Kerkhoff
Kerkhoff Computers
6309 Ambassador Dr.
Orlando, FL 32808

Altos Gamesmen

While Thomas Wadlow’s “The Xerox
Alto Computer” (see September 1981
BYTE, page 58) was most interesting, I'm
sorry he didn’t mention that Xerox also
donated four Altos to the Computer
Science Department at the University of
Rochester in 1974. In fact, two of the
games pictured in the article were written
by graduate students there.

Trek is the work of Eugene Ball, who
also wrote Death Star (in which you pilot
your Alto down a trench in the Death Star
and fire a torpedo at its only vulnerable
spot to save the Federation). Pinball was
written by Clint Parker. You can jiggle the
“table” by holding down the space bar.
Overly energetic application of the space
bar results in a “tilt.” Clint's version of
Space Invaders remains one of the most
popular Alto games. It keeps track of the
top ten scores on the net. No still
photograph can convey the fine graphic
details of these programs.

Incidentally, the four original Altos at
University of Rochester are named John,
Paul, George, and Ringo (my own sugges-
tion was Groucho, Harpo, Chico, and
Zeppo).

Michel Denber
Xerox

800 Phillips Rd.
Webster, NY 14580

Exploring Zork’s Origins

While praising so highly the efforts to
tight software piracy undertaken by the
vendors of “Zork, The Great Under-
ground Empire,” Bob Liddil in his review
(February 1981 BYTE, page 262) perhaps
forgot to mention that the release of Zork
seems to be an act of software piracy it-
self. From the description given, 1 infer
that Zork is just an implementation of the
well-known PDP-11 game Dungeon, dis-
tributed by Digital Equipment Corp.’s
user group, DECUS. All the situations,
descriptions, treasures, reactions, etc. are
nearly identical to those found in
Dungeon: the white house with the sack
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Systems Group System 2800
computers. They’re making
people stand up and take notice.

But then Systems Group
products have always appealed
to those who appreciate sensible
value, high performance, un-
matched reliability and prompt,
courteous service.

Through the years, Systems
Group product acceptance in
7280 CPU, disk controller, I/0
and memory boards have been
the result of some very pur-
poseful and earefully thought
out engineering. Not to mention
strict industrial quality produec-
tion standards.

That same effort has made
System Group’s new family of
expandable System 2800 com-
puters what they are today.

Fast, reliable and powerful.

System 2800 computer sys-
tems are designed for a single
user with 64K of memory or for
up to as many as six separate
users with additional add-in
memory. They can easily ex-
pand as your organization’s
needs grow.

You can handle up to 8000
customers and 24,000 inventory
items in our lowest cost dual
floppy model and much, much
more in our 40M byte hard disk
models. And you can connect up
to 12 terminals or printers and
other add-on Systems Group
floppy, tape and hard disk
single or dual drive subsystems.

Select CP/M! MP/M'or
OASIS"operating systems to run
all your word processing and

accounting programs. No mat-
ter what size organization you
control, control-
ling will be
easier from
now on.
See the
=\ System 2800
from Systems
Group, they're
what computers should have
been in the first place.

¢ registered trademark of Digital Rescarch
tt registered trademark of Phase One Systems

Dealer Inquiries Invited

For dealers only, circle 344
All other Inquirles, circle 345

BERE Group |

A Division of MEASUREMENT systems & controls
Incorporated

1601 Orangewood Avenue
Oranfe. California 92668%714& 633-4460
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE

Be Permanently Impressed.

The Expandable Computer Family
from Systems Group.

Today’s Requirements
Dual floppy single or multi-user system

1983

Tomorrow’s Requirements
10M byte hard disk and floppy drive,
single or multi-user system
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1985

Your Future Requirements
40M byte hard disk and 20M byte tape
back-up, single or multi-user system
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of peppers on the kitchen table, the forest
where players are reincarnated, the jewel-
encrusted egg in a nest on a tree, and
more. The colorful description of situa-
tions has especially set Dungeon apart
from preceding adventure games. Even
the name Zork is taken from a situation in
Dungeon. Yet in Zork’s advertising you
will not find a tiny nod to any of the
numerous authors outside Personal Soft-
ware Inc. who have done 99 percent of the
work.

Greetings from a fanatic BYTE reader.

Hans Strasburger

Dipl. Math. Dipl. Psych.
Tal 58/1V

D-8000 Munich 2

West Germany

Response to Hans Strasburger:

A call to Personal Software Inc. Ye-
vealed that Zork will no longer be
distributed by that company. Zork is now
being sold by Infocom of Cambridge,
Massachusetts. Joel Berez, president of In-
focom, gave us a short history of Zork.

According to Mr. Berez, Zork was ori-
ginally developed around 1977 and run on
a Digital Equipment Corporation PDP-10
using a language called MDL. Sometime
later a version was developed for the
PDP-11 using FORTRAN, and this is the
version being distributed by DECUS. This
version was written by somedne who had
access to the original Zork source code.
The microcomputer version formerly sold
by Personal Software and now by In-
focom was written by the authors of the
original Zork: Marc Blank, Dave Lebling,
Bruce Daniels, and Tim Anderson. The
first micro-Zork, Zork I, was a subset of
the original version. Zork Il includes more
of the original Zork situations than Zork |
plus some additional enhancements. A
future Zork Il will contain the remaining
original Zork material plus even more
enhancements. Thus, the combination of
Zork 1, Zork 1, and Zork Il would give
the user all the original PDP-10 version
plus many enhancements. For more infor-
mation.on Zork, see “Zork and the Future
of Computerized Fantasy Simulations,”
December 1980 BYTE, page 172.

Old Clothes Issue
New Clarion Call

I enjoyed BYTE’s reprint of Charles
Anthony Richard Hoare’s Turing lecture

30 February 1982 © BYTE Publications Inc

of 1980. (See ‘The Emperor's Old
Clothes,” in the September 1981 BYTE,
page 414.) One of the points he made
about the programming language Ada de-
serves some extension. He said, ”. . .do
not allow this language in its present state
to be used in applications where reliability
is critical. . . . The next rocket to go
astray as a result of a programming-lan-
guage error may not be an exploratory
space rocket on a harmless trip to Venus.
It may be a nuclear warhead exploding
over one of our cities.”

Some BYTE readers may not know that
| a hardware error nearly caused us to
launch a nuclear attack against the Soviet
Union on June 6, 1980. The North Ameri-
can Air Defense Command (NORAD)
command center in Colorado Springs de-
tected an illusory Soviet nuclear attack on
us, and our bombers were taxiing to take
off, our nuclear-missile submarines
alerted, and our land-missile launch keys
inserted into their sockets, ready to go in
retaliation. The error was detected with
little time to spare. It was traced to a $0.46
integrated circuit. This was not an iso-
lated incident. A similar alert was signaled
only three days earlier. (See The Pro-
gressive magazine, August 1980, pages
29-30.)

As we automate more and more of the
decisions involved in launching our
arsenal of 10,000 strategic nuclear wea-
pons, most of which are far more power-
ful than the bombs used in Hiroshima and
Nagasaki in 1945, we leave ourselves
more and more vulnerable to computer
errors, Professor Hoare’s warning comes
at a critical time.

To prevent accidental nuclear war, “de-
bugging” our software and hardware
plays a part. But, most important, we as
computer professionals and human beings
must speak out in favor of nuclear-wea-
pons limitations. Specifically, we can en-
dorse the “Call to Halt the Nuclear Arms
Race,” a statement that says that “the U.S.
and the U.S.S.R. should adopt a mutual
freeze on the testing, production, and de-
ployment of nuclear weapons and of mis-
siles and new aircraft designed primarily

sential, verifiable first step toward lessen-
ing the risk of nuclear war and reducing
the nuclear arsenals.” The “Call” is avail-
able in bulk for $0.05 per copy, plus post-
age, from:

American Friends Service Committee
1501 Cherry St.
Philadelphia, PA 19102

www.americanradiohistorv.com

to deliver nuclear weapons. This is an es- |

|

Single copies and more information can
be obtained from:

Nuclear-Weapon Freeze
251 Harvard St.
Brookline, MA 02146

Many other organizations around the
country are also working to support a
weapons freeze. Would you believe,
High-Technology Professionals for Peace,
in Cambridge, Massachusetts? (See Com-
puter magazine, September 1981, page
95.)

I hope that we can see the day when
Professor Hoare’s caution will be unneces-
sary.

Steven Pacenka
812 Hanshaw Rd.
Ithaca, NY 14850 B

A Note on
Our Database Issue |

BYTE readers have shown a great
deal of interest in the articles on data-
base management systems, the theme
of the November 1981 BYTE—parti-
cularly the article A Survey of Data-
Base Management Systems for Micro-
computers” by Kathryn S. Barley and
James R. Driscoll. While we are
pleased that our readers liked the ar- I
ticles in that issue, we are concerned
about some of the questions we have |
been asked, such as "What's wrong |
with this database? It wasn't listed in
your November issue.”

Readers must keep in mind that we
are not the definitive source for micro-
computer information; we cannot re-
view every product on the market. We
operate in a world of time constraints
and deadlines. We present as many re-
views of as many products as time and
personnel resources allow. Barley and
Driscoll noted that their survey of 18
databases was not comprehensive and
that “a potential buyer . . . can deter-
mine which database features he or she
considers most important and then
seek a system that offers those fea-
tures.”

Database management is one of the
fastest-growing fields in the microcom-
puter industry. We will try to keep you
informed about as many products as
we can. Please remember that the
absence of a product review in BYTE
does not imply that we have a negative
opinion of it. Look for additional data-

base reviews in future issues of BYTE.
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The considerable
benefits of a per-
sonal computer like
the Osborne 1® are
often intangible,
often exciting, and
always expanding.

The value of the
Osborne 1 s clear
and simple:
$1795. Complete.

A si fuct:

$1795 includes this $1795 includes this

hardware: software:

Z80A™ CPU with 64K RAM O O CP/M® Operating System

Dual floppy disk drives with 100K ®
bytes storage each (] 5" CRT (] [ WORDSTAR® word

Business keyboard with numeric  Processing with MAILMERGE
keypad and cursor keys (1 O SUPERCALC™ electronic
RS-232C Interface (]

spreadsheet
IEEE 488 Interface (] ®
Weather-resistant, portable O CBASIC
housing (] Operates on European [ ] MBASIC®
and American voltages [J

BDSBORNE

Call (415) 887-8080 for the name of your nearest authorized
OSBORNE 1 computer retailer.

Circle 262 on inquiry card.

Trademarks: Z80A: 2liog Corporatlon
SUPEACALC Sorcim Corporation

Registered Trademarks:

OSBORNE 1. Osborne Computes Corporation
CP/w. Oignal Research  MBASIC Microsoft
CBASIC: Compiler Syslems. Inc.

WORDSTAR, MAILMERGE: MicroPro Intesnational
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software...with/ots of technical support

CALICO (213) 641 5456
ORDERS
SYSTEMS (8008542003, ext 75
(800)522-1500, ext. 75 in Calif.
Specity format
l CP/M® Most disk formats avaitable.
disk
LANGUAGES  manuat/nh DATA BASE MANAGEMENT
Basic Microsoft $289/- dBASE Il Ashton-Tate  $599740
Basic Compiler Microsoft £329/- Series 20-1 Condor $249/50
C-Basic Dig. Research  $110/20 Series 202 Condor $509/50
cB 8o Dig. Research  $437/37 Data Star MicroPro $245/60
COBOL 80 Microsoft $574/- FMS-80 Systems Plus  $698/55
C Compiter Supersoft $169/-
Forth Supersoft $169/45
Fortran Supersoft $209/30 Acco#gn"ﬁ
Fortran 80 Microsoft $375/-
muLISP Microsoft  $169/- G/L or A/P
Pascal/M Sorcim $345/30 or A/R or Payrolt $75/25
Pascal Z th. Intersys.  $349730 | Al four $250/93
RATFOR Supersoft $85/-
Fortran + RATFOR $289/35 SYSTEMS PLUS
S-Basic Micro AP $269/25 G/L $439/67
Tiny Pascal  Supersoft $79/25 A/P 8375
A/R $375
ASSEMBLERS/UTILITIES Payroll $375
ACT I Sorcim $109/25 Inventory $375
Despool Dig. Research  $50/- Sales Order $375
Diagnostic il Supersoft $84/20 Point of Sale 8375
Macro 80 Microsoft $162/- Purch. Order $375
MAC Dig. Research  $85/15
P/L 180 Dig. Research  $469/40 PEACHTREE-SERIES 5
SID Dig. Research  $70/15 G/L $437/40
2SiD Dig. Research  $90/15 A/P $437/40
A/R $437/40
WORO/TEXT PROCESSING Payroll  $319/40
Edit 80 Microsoft $90/- Inventory $437/40
Magic Wand  Peachtree $289/45 Sales Invoice $437/40
Mail Merge MicroPro $108/25
Spellguard ISA $225/25
: cP/m®
Spell M
- Dig’,‘;ﬁ;;,ch S0 | s a0t Mod HPET)  St60/-
Textwriter Il Organic Softwr $110/- Z89 $140/-
WordStar  MicroPro  s3tere0 | £ $140/-
Word Star + Mail Merge  $415/85 CALICO
ANALYSIS/MOOELING SYSTEMS Feb.
Ca_lc Star Micro f’ro $229/45 [2] 3] 6415456 .82
Milestone 0rgamc Softwr $269/- T0 OROER. CALL TOLL FREE
muMATH/muSIMPMicrosoft $225/- 354-2m3 75
Supercalc Sorcim $259/50 {800] , ext. .
Worksheet ~ SohoGroup  $185/- (800) 522-1500, ext. 75 in Calif.
|_appLEl® ]
LUS. PEACHTREE
Datadex $258 G/L 219
Easy Writer (40 col) $88 A/R $219
Easy Mailer (40 col) $61 AP $219
Al SV Payroll $219
Pro. Easy Mailer $149 Inventory $219
Pro. Easy Writer §225 S T 219
MICROPRO
Mail Merge $97
Super Sort| $159
Word Star ) $260 PERSONAL SOFTWARE
Word Star + Mail Merger $349 Desktop Plan Il $159
MICROSOFT i fies
ALDS. $105 Feilid $10
Basic Compiler $320 Visifile $199
Fortran80 $175 VisiPlot $149
RAM Card $149 VisiTerm $149
Soft Card $295 VisiTrend/VisiPlot $229
MASTER CHARGE/VISA
CALICO 8921 Sepulveda Blvd. Suite 202
SYSTEMS g, o

(213) 641-5456

Add $2.50/item for shipping, handling. Overseas add $10. California residents add 6% sales
tax. Allow time for checks toclear. Prices subject to change without notice. All items subject

to availability. ®Registered trademark.
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Software Review

The Flexibility of
VisiPlot

Robert E. Ramsdell
POB 59
Rockport, MA 01966

One of the most important communication functions
your microcomputer can perform is to create, display,
and print charts and graphs. For several months | have
been using the methods described here to develop presen-
tations for my clients. The graphics format dramatically
increases my ability to communicate complex financial
information and analyses to the client. In addition, charts
and graphs tend to hold an audience’s interest during a
presentation.

Some of the many uses for this type of graphic com-
munication include stock-market charting, budget
analyses, and forecast and projection display. You can do
all of this with VisiPlot, the latest and most powerful
plotting and graph-generating program available for
Apple computers.

About the Program

VisiPlot is a series of programs that allow entry and
editing of data, design of a graphic screen presentation,
and printing of the screen’s contents to a graphics printer.
All features are menu selected using the arrow keys,
space bar, and return key. The data program allows full
entry and editing of the information to be graphed, with
as many as 645 points in 16 series. In addition, data can
be automatically transferred to the program from a Data
Interchange Format file created by another program,
such as VisiCalc or DB Master. A comprehensive storage
management program allows extensive file manipulation.
Completed graphs (which I refer to as slides) can be saved
to the disk and/or printed on any graphics printer.

The plotting program is extremely comprehensive and
permits line, bar, half-bar, area, pie, high-low, and scat-
ter graphs. Display-value ranges for the two axes are
automatically determined by the program, but these de-
fault values can be overridden. After the basic graph is on
the screen, VisiPlot's flexibility becomes evident.

A vast number of titling, formatting, and color options
are available. The five fixed-title options have a choice of

About the Author

Robert E. Ramsdell, CPA, is a microcomputer consultant who lives
and works in Rockport, Massachusetts. His company, Pansophics Ltd.,
publishes business- and financial-modeling applications software for use
with VisiCalc and SuperCalc programs.
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normal or boldface type, though the movable-title option
is by far the most powerful. A title can be created,
moved, and placed anywhere on the screen in normal or
reverse (black-on-white) print. This feature allows you to
label individual points on the graph.

Among the formatting options is the ability to simulta-
neously compare two graphs (except the pie graph) on the
screen, either side-by-side or one over the other. Bars in
the bar graph appear as solid, shaded, or in outline. One
graph can be overlaid on another, and horizontal and
vertical grids facilitate reading the graph.

The user is offered a choice of black, white, violet,
blue, orange, and green for use as background or in the
bars, areas, and pie segments of the graphs. Printer
drivers for most graphics printers are included on the disk
and operate automatically from within the program.

Specific Examples

1 have prepared several examples of graphs. Figure 1
shows the dramatic effect on profitability and customer
returns resulting from an improved inspection program;
figure 2 shows the distribution of a company’s sales
dollar; figure 3 compares sales and net operating income
for a 10-year period; figure 4 compares the average in-
ventory with the cost of sales for a company during seven
years; figure 5 shows the performance of “My Mutual
Fund” in comparison with the NYSE Index; figure 6 is a
scatter graph of some mathematical functions.

In each example, you can see that the information is
much more interesting and understandable when
presented graphically. On a color monitor, the impact is
even more dramatic.

Documentation

The documentation for VisiPlot is thorough, inclusive,
and contains tutorial and reference sections. Because of
the many possible uses, the program takes several hours
to learn, but the tutorial is easy to follow and the user in-
terface is very well designed. The disk contains sample
data files that the user can examine, edit, and graph.

The reference section contains examples and full ex-
planations of every command. A pocket reference card
with less detailed information is also included.

Program Constraints

Because of the program’s sophistication and the many
options it offers, much work is required at the keyboard
to create a slide. Another major constraint is that the pro-
gram cannot reload and adapt a slide already created and
stored. It takes about 15 minutes to create a slide, and
you must start from scratch each time you want to make

1982 VERSION IFR SIMULATOR
Apple Il Plus DOS 3.3

Features a lifelike panel that simulates the
airplane instruments that are used for flying and
navigating in clouds. FLY IFR LANDINGS,
PATTERNS, and CROSS COUNTRY in several
areas of The United States. $50.00 at your
computer store or direct from:

PROGRAMMERS SOFTWARE
2110 N.2nd St.
Cabot Arkansas 72023
(501) 843-2988

| At a Glance

Name
VisiPlot

Type
High-resolution color-graphing and plotting program for data-series
dispiay

Author
Mitch Kapor for Micro Finance Systems inc.

Distributor

Personal Software Inc.
1330 Bordeaux Dr.
Sunnyvale, CA 94086
{408) 745-7841

Price
$199.50

Format
5%-inch floppy disk

Language
Applesoft Basic and 6502 machine language

Computers
Apple Il Plus and Apple lil computers. minimum 48 K bytes of
programmable memory

Documentation
Loose-leaf binder with 140-page tutorial and reference manual;
reference card

Enhancements

Data interchange Format files for communication with other pro-
grams (VisiCalc, DB Master, etc); also available with time-series
analyses (VisiTrend/VisiPlot)

Audlence
Businessmen, accountants, stockbrokers—anyone who can use
graphic presentations
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~_your printing jobs (expandable, see

of yburchmce indented
er lines, on any size paper!

printer.

SooperSpooler, a buffered printer
interface, maintains control over your
printer while you go on using your
computer for more productive
activities. Eliminate waiting while
your printer pecks through a long
document. SooperSpooler accepts
information from your computer at up
to 2500 characters per second and
feeds it to your printer as fast as it can
handle it—without using any of your
computers memory or time! As soon
as SooperSpooler has stored your
document in its buffer, control of your
computer is returned to you.

POWER

. VISA

” Money Gd&s

* MasterCard * COD

o A,p‘preciate the time and money you
2 wnll save by not waiting on your

BUFFER STATUS

i $3.00
Colorado residents add sales tax

options)

Buffer Status Readout—Lets you
know just how much data is stored
Space Compression—Makes the
best use of memory on columnar
documents
Pagination—Eliminates printout on
page perforations

Page Stops—For single sheet
printouts

Headers and Page Numbering—
Give your listing a professional look
Indentation on Carryover Lines—
Easy to find the beginning of a line
Self Test Routine— You instantly
know that all is well

All Features Software Controllable
— Your program can take over
Plugs into Most Computer
Systems— Standard cables available
$349.00! — 16K parallel 1/0 unit

RESET

¢

for postage and handling

SooperSpooler
INTELLIGENT PRINTER INTERFACE

the option of any co atic =

serial or parallel input or output. C&E o

also be used for modem transmission.

e Memory Expansion—$159.00—-
Additional 46K for a total of 62K

¢ Cables— Available per your

application.

™
SooperSpooler by Compulink
—The missing link that gives
your microcomputer
mainframe printing.

OMPULINK
CORPORATION

1840 Indusiriai Circle. Depu. A
Longmont. 'O 30501

(303) 651- 2014

Order g 80-523-6705

Deaier inquiries welcotiie

SPACE
COMPRESSION

9

PAGE

Prices ani pec'i;aca(i'or’si Subje'ct. to Change

Without Notice
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a change. Because it is impossible to print a slide later in
the program, any printing must be done before you begin
to create another slide.

The disk cannot be copied or backed up, but a backup
copy of the disk can be obtained from the distributor for
an additional $35.

Conclusions
VisiPlot is a well-designed software package that will
prove useful to all those who want to use screen or

101
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Figure 1: A line and area graph created using VisiPlot.
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Figure 2: A pie chart, used to illustrate relative quantities.
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printed graphics in their communications processes. The
user interface is well planned, with all options selected
from menus, and the data-entry and editing procedures
are well conceived and implemented.

The ability to interchange data with other programs
makes VisiPlot an integral part of any business systems
package, while the combination of VisiPlot and a time-
series analysis program (VisiTrend) is the most powerful
forecasting and analysis software presently available.®
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Figure 4: This chart combines bar and half-bar representations.
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Figure 5: An area graph that plots investment activity over
time. (The graph is real—the profits are imaginary.)
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Figure 6: A scatter graph of some mathematical functions.
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The list

g0es On.

In fact, the list goes on for all WICAT
computer systems. Since no single language is
perfect for every application, WICAT offers a
variety of languages to choose from. |f
programming is your business, WICAT speaks
your language.

Find the system that meets your list of needs.
Call or write WICAT Systems today.

WICATsystems
=

P.O. Box 539 1875 South State Street Orem. Utah 84057 (801) 224-6400
Call or write WICAT Systems for additional information

‘UNIX is a trademark of Bell Labs. Multibus s a trademark of INTEL
ADA 15 a trademark of the United States Dept. of Defense
CP'M 15 a trademark of Digital Rescarch
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Build a Computerized
Weather Station

One of the few redeeming features
of the weather here in New England is
the abundance of wind. It may
change directions five times a day,
but there always seems to be a breeze.

For some time I have been thinking
of installing a windmill at my house
to provide supplemental electrical
power. Maps and charts of my locale
suggest that it might be feasible, but
considering the complexities of the in-
teractions of climate and terrain in

Steve Ciargia
POB 582
Glastonbury, CT 06033

Connecticut, I thought it might be
worthwhile to gather more on-site
weather data before pouring con-
crete.

The practical problem of collecting
the data inspired this article. I started
out by adapting a commercially avail-
able anemometer (wind-speed gauge)
and wind vane for computer attach-
ment. To simplify getting the data to
the computer inside the house, I de-
cided to convert the parallel output

Photo 1: Wind-velocity measurements are taken by a cup anemometer and wind
vane mounted high above any obstruction to air flow on a section of television-
antenna mast.

from the rooftop transmitter/sensor
unit into serial format. Instead of
stringing 200 feet of 12-lead cable
from the rooftop unit to the com-
puter, I could run a single two-
conductor twisted-pair cable.

After this unpretentious start, I got
a little carried away thinking how I
could do away with even this one
cable. But first let me describe the sys-
tem as | initially built it, starting with
the wind sensors.

Weather Instrumentation

Devices capable of sensing and
measuring wind speed and direction
can be built from several different
basic designs, but probably the most
cost-effective wind-speed and direc-
tion sensors are the familiar cup
anemometer and wind vane, shown
in photo 1. The cup anemometer cap-
tures the moving air in cup-shaped air
scoops that are attached via spokes to
a shaft. The assembly spins at a rate
proportional to the wind’s velocity.

A wind vane looks and works like
an arrow with a big tail. As the wind
blows, the tail fin acts like a sail,
causing the vane to align itself with
the direction ‘of the wind.

I briefly considered trying to design
a homebrew cup anemometer and
wind vane, but several factors argued
against this.

In my application, survivability

Copyright © 1982 by Steven A. Ciarcia. All
rights reserved.
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and accuracy are important. To
determine the economic feasibility of
a windmill, measurements must be
taken, for several months, from a
location exposed to the full fury of
the weather. An anemometer con-
structed from paper cups and a small
permanent-magnet motor/generator
would have been a kluge at best. It
might have been capable of measur-
ing wind speed for a little while, but it
would not have survived exposure to
the elements for very long. Also, I
needed to have reliable accuracy to
determine the potential power output
of a windmill, which is a function of
wind speed.

It is not easy to construct a reliable
cup anemometer and wind vane. For
weather instruments to work, they
must survive the weather they are to
monitor.

I prefer to concentrate on the appli-
cations of electronic technology
rather than on techniques of fabrica-
tion or artistic excellence. Instead of
attempting homebrew sensor designs,
I decided to use the wind sensors from
a commercially available weather-
monitor kit, the Heathkit ID-1890
Digital Wind Computer, sold by the
Heath Company, Benton Harbor,
Michigan. This is a microprocessor-
based unit that displays wind velocity
and the date and time of peak gusts.
The unassembled parts of the anemo-
meter are shown in photo 2.

If you wish to duplicate my pro-
ject, you can order the complete kit
from Heath and use the appropriate
parts. It is unlikely that the required
parts will be available separately. (At
the time of this writing, the ID-1890
Digital Wind Computer kit is on sale
at $164.95, reduced from the regular
price of $194.95.)

The required parts from the
ID-1890 kit are listed in the text box
on page 48. The ones unique to the kit
are marked with an asterisk, while
the rest are fairly common hardware
or electronic parts.

The same wind vane and anemo-
meter are used in the more complex
ID-4001 Digital Weather Computer
kit, which displays wind velocity,
temperatures, barometric pressure,
and the current date and time and

stores weather data for future recall.
The ID-4001 sells for $399.95. (In
addition, the ID-4001 contains an
output port designed to feed data into
a Heath H-8 computer system for log-

ging of weather conditions; it is likely
that other computers could be con-
nected through this interface as well.)

If you wanf to build an anemo-
meter, you might try a different

Photo 2: The anemometer and wind vane were constructed from parts used in
the Heathkit ID-1890 Digital Wind Computer, shown here.
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The partially assembled data encoder. The optical encoder disc is
mounted on a shaft between the phototransistors and the LEDs. The opaque areas
of the disc block the light path between appropriate phototransistor/LED pairs,
producing a unique Gray-coded output value.
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measuring technique, such as the
sonic anemometer described in BYTE
several years ago by Neil Dvorak (see
reference 5, listed on page 68). His
design’ used four ultrasonic trans-
ducers to measure wind speed, direc-
tion, and the temperature of the air.
But due to the tight tolerances of the
analog circuitry involved, I recom-
mend the cup-anemometer approach.

Adapting the Wind Sensors

The output from the Heathkit cup
anemometer and wind vane consists
of encoded electrical impulses, which
must be specially interpreted by the

—

(ot}

computer to derive information
about wind conditions. Each of these
wind-sensor units is not much more
than a weatherproof mechanical
housing for pairs of phototransistors
and LEDs (light-emitting diodes) sep-
arated by an optical encoding disc.
As shown in figure 1, the anemo-
meter and wind vane each have six
basic components: the air-catching
apparatus (the wind cup or vane), the
top housing, two printed-circuit (PC)
boards, the plastic optical encoder
disc, and the bottom housing. The
wind cup (or vane) and encoder disc
are connected by a shaft supported by

LEDs ——SE/\; ¥ l
(5) ?g:’
l Mwumwsm S10E

PHOTO
TRANSISTORS ——
(5)

ENCODER DISC

@ — COMPONENT SIDE
N

TOP HOUSING

BALL BEARING

Figure 1: Exploded mechanical diagram of the inverted Heathkit anemometer unit,
showing the five LED and phototransistor positions on the two PC boards. The wind
vane uses four LED/phototransistor sets, while the anemometer actually uses only one

set.
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ball bearings. As the cup and shaft
turn, the shaft rotates the encoder
disc between the phototransistors,
which are mounted on the top PC
board, and the infrared LEDs, which
are mounted on the bottom PC
board.

As the encoder disc turns, the
opaque portions of its surface inter-
rupt the light path between the LEDs
and the phototransistors. A schemat-
ic diagram of the configuration is
shown in figure 2,

There are five separate concentric
bands on the encoder disc, as shown
in figure 3. An identical disc is used in
both the wind vane and the anemo-
meter, but the two units use different
portions. In the anemometer, the out-
side ring of the disc is positioned be-
tween a single LED/phototransistor
pair. For each revolution of the cup
shaft, 32 electrical pulses are gene-
rated as the 32 opaque disc areas pass
the LED. The wind speed can be mea-
sured by simply determining the fre-
quency of these pulses.

The wind vane uses four LED/
phototransistor pairs to read the four
inner tracks of the encoder disc.
These four outputs form a 4-bit Gray-
code value (interpreted in table 1),
which defines the angular position to
aresolution of 1 part in 16. Gray code
is a modified binary code in which se-
quential numbers are represented by
expressions that differ in only one bit
position. This technique is preferable
in slowly revolving encoders because
“bit chatter” (oscillation between a 0
and 1 logic level at the point of transi-
tion) is less conspicuous than in sim-
ple binary or binary-coded-decimal
(BCD) encoders. In such encoders, all
four bits can change in certain posi-
tions (from 0111 to 1000, for exam-
ple) with only a small change in
angular position. Bit chatter can lead
to ambiguous indications of direc-
tion.

A fairly simple circuit (shown in
figure 4 on page 43) provides a 20-mA
(milliamp) current to the LEDs and
conditions the output from the photo-
transistors. The outputs of the
741.504 inverter are TTL- (transistor-
transistor logic) compatible and can
be connected to any computer’s pa-
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rallel input port should you care to
use the wind sensors as they are pre-
sently configured. Four LEDs con-
nected to the vane output light up to
aid calibration.

Calibrating the Wind Vane

Calibration of the vane for installa-
tion is simple and requires only a
compass. Observe the state of the in-
dicator LEDs with power applied to
the vane. Rotate the housing and the
vane until the indicators show all
zeros. This setting of the vane should
be oriented toward true north when
the vane is installed. Be sure that the
vane housing is secured so it won't
rotate.

(In Connecticut there is a 14-degree
difference between magnetic and true
north, and the vane must be oriented
14 degrees from magnetic north to
compensate, This sort of adjustment
must be made in most of North
America.)

Calibrating the Anemometer

Calibrating the anemometer is
another story. The instructions that
come with the kit make no mention of
how many pulses are produced per
second as a function of wind speed.
The conversion of pulses to conven-
tional units of speed (miles per hour
{mph], kilometers per hour {kph], or
knots) is handled by a microprocessor
in the Digital Wind Computer, and
this information is unnecessary for
most users.

For me, however, it was essential.
The only way to determine it was by
empirically measuring the pulse rate
in a known wind velocity. This can
be accomplished by moving air across
the anemometer, as in a wind tunnel,
or moving the anemometer itself in
still air. The indications should be the
same.

As you can see in photo 6 on page
46, I moved the anemometer in still
air by hanging the anemometer out
the side window of my car while driv-
ing down a side street near my house
(I got some strange looks). As I
drove, I measured the output fre-
quency of the encoding mechanism.

Because it was inconvenient to use
my frequency counter in the car while
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Figure 2: Schematic diagram of the simple position-encoding circuitry inside the
Heathkit wind-sensor units, The TIL32 LEDs and the TIL89 phototransistors operate in

the infrared region.

driving, I used a battery-operated
audio-cassette tape recorder. Con-
necting it using the circuit of figure 5,
which is a portable version of the
conditioning circuit previously dis-
cussed, I simply recorded the tone
produced as the cups spun. The fre-
quency rose and fell as the relative
wind velocity increased and de-
creased. After returning home, I
played back the recording into the
frequency counter.

I tried various speeds between 15
and 60 mph, and the results were fair-
ly consistent. (I was unable to drive
slower than 15 mph without creating
a traffic jam.)

The results of my calibration runs
are shown in figure 6 on page 46. The
output of this anemometer appears to
be 11.6 pulses per second per mile per
hour. A frequency of 600 Hz (hertz)
corresponds to 50 mph. The curve is
quite linear between 20 and 60 mph,
but I suspect that readings below 10
mph might exhibit nonlinearities.

www.americanradiohistorv.com

Decoding the reading of the
anemometer with a computer can be
accomplished most easily in software.
The anemometer’s pulse output can
be measured by a machine-language
subroutine that simulates a frequency

Figure 3: The optical encoding disc uses a
Gray code to eliminate ambiguity in
angular position of the wind vane, while
in the anemometer only the outermost
ring is used as a sort of tachometer,
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counter; the algorithm for this will
appear later in this article. The result
is simply divided by 12 (close enough)
to convert to miles per hour.

Adding a Digital Thermometer

With my scheme for measuring
wind velocity well under way, I de-
cided that I could easily upgrade the
system to keep track of other weather
conditions as well. While wind pa-
rameters were essential to my feasibil-
ity study, monitoring temperature
provided an extra dimension to the
data-gathering effort.

Most temperature indicators are
analog in nature and require an A/D
(analog-to-digital) converter to be
read by a computer. This is not only
an added complication, but it con-
sumes more parallel-port resources to
accommodate the A/D converter. A
conversion resolution of 0.4 percent
in parallel conversion requires 8 bits
and generally occupies an entire 8-bit
input port. Similarly, 0.002-percent
converters use 16 bits.

Fortunately, parallel conversion is
not a necessity in this application and
others like it, which require modest
accuracy but where input lines are at
a premium. Here an analog-input-to-
digital-frequency converter is more

applicable. In my weather-monitor-
ing system, [ already had a digital fre-
quency input from the anemometer.
It was advantageous, therefore, to
treat the temperature as a second fre-
quency input and use the same soft-
ware to measure it.

Figure 7 on page 48 is the schematic
diagram of a temperature-to-fre-
quency converter suitable for this ap-
plication. IC1 is an LM134 analog
current source/temperature sensor
with an operating range of —55 to

To add excitement to

the project, | decided

to make my weather
station talk.

+125°C (degrees Celsius). (You
could substitute an LM334 to func-
tion within a temperature range of 0
to +70°C.) With a 230-ohm value set
on the calibrating potentiometer (the
R... value), the voltage from it will in-
crease 10 millivolts per degree Celsius
{mV/°C) from some nominal output.
Through IC2, the rate is amplified to
100 mV/ °C and the offset adjusted to
a convenient value. IC3 is a type-2207
voltage-controlled oscillator that acts

as a voltage-to-frequency converter.
As configured, a 0- to 10-V input will
result in a 0- to 10-kHz output. This
output frequency is then measured by
the computer.

Calibration is best established by
immersing the temperature sensor
(IC1) in ice water at 0°C and then in a
liquid at a known elevated tempera-
ture. The calibration curve will be
linear, but its slope is dependent on
the particular components used to
build the sensor. It's probably best to
have a frequency of 2 kHz represent
20°C and 5 kHz represent 50°C. Con-
version from Celsius to the Fahren-
heit scale should be done by the host
computer.

Serial Link to the Roof

Most wind sensors are located re-
motely from the recording devices. In
the Heathkit units, a 150-foot 8-con-
ductor cable is available for this con-
nection. I don't like stringing any
more wire than I have to, and I prefer
to communicate digested rather than
raw data.

The easiest way to condition the
weather-sensor outputs and reduce
the wiring is to attach a computer dir-
ectly to the wind and temperature
sensors. Any computer could be

g

Photo 4: Completed Heathkit anemometer assembly.

Wi

Photo 5: Prototype of the wind-
sensor signal-conditioning circuit
board, which combines the input-
conditioning and calibrating-display
circuitry of figure 4 with the digital-
thermometer circuitry of figure 7. The
two 4-pin connectors on the right side
connect to the wind vane, and the con-
nector on the left goes to the
anemometer.
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Number Type +5V GND
IC1 74LS04 14 7
IC2 7406 14 7

used, of course, but I decided that this
was a natural application for the
Z8-BASIC Microcomputer (which I
described in the July and August 1981
issues of BYTE) used as a device con-
troller and data concentrator,
because it contains the necessary 1/0O
(input/output) ports and can be pro-
grammed directly in BASIC.

I connected the Z8-BASIC Micro-
computer/controller to the sensor
units, ran my twisted-pair cable, and
set up the computer/controller to use
its RS-232C serial port to transmit the
results to another computer inside the
house for recording or for display on
a video terminal.

A message sent down the serial link
for recording need only consist of a
header and the reduced data. A pro-
gram running on the display com-
puter could format the data as a com-
pass diagram on the screen, or the
Z8-BASIC Microcomputer could per-
form the formatting, given a more so-
phisticated program. In either case,
the Z8-BASIC Microcomputer/con-
troller board has the latent capability
to reduce, record, and format the
wind and temperature data as de-
sired.

A Synthesized Weatherman

Having come so far in devising a
versatile weather-monitoring system,
how could I stop without giving it the
ultimate in capability? Using serial
communication for recording data
was satisfactory, but dull. To add
futuristic excitement to the project, I
decided to make my weather station
talk.

Exploiting as-yet-unused system
resources, | connected a parallel-port
Sweet Talker voice synthesizer (the
subject of my September 1981 article)
to port 2 on the computer/controller.
I stored a simple phonetic vocabulary
consisting of words like “wind,”
"velocity,” and “temperature” in a
table in the Z8-BASIC Microcomput-
er’'s memory and wrote a program to
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Figure 4: Schematic diagram of the signal conditioner that accepts output from the
phototransistors in the wind sensors and sends it to the controlling computer system.
LEDG6 through LEDI0 are required only for calibration of the vane.
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Figure 5: A simple circuit that allowed me to calibrate the anemometer from my
moving car by holding it out the window. The anemometer's output was fed through
this circuit into a small, battery-operated cassette tape recorder, and the tape was later
played back into a frequency counter.
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read the sensors and send appropriate
word phonemes out the port to the
Sweet Talker. (A list of appropriate
words is contained in table 2.) Con-
tinuing along this line of thought to
its logical conclusion, I connected the
audio output of the Sweet Talker to
the input of a low-power radio trans-
mitter.

In the final configuration, the com-
puter/controller board digests the
weather-instrument data, the Sweet
Talker converts it to English, and the
transmitter transmits it to my radio.

Compass Position

ZZMMMOOOONSSSZZZ
zmz oMo Os® ZsZ

Table 1: Interpretation of the optical Gray code produced by the LED/photo-
transistor detectors inside the Heathkit wind-vane sensor unit.

For up-to-the-minute weather data, 1
merely tune my radio to 98 MHz and
listen to my own synthesized
weatherman announcing, “Wind
heading: north northwest at twenty
miles per hour.”

System Configuration

Figure 8 on page 54 shows an out-
line of the connections in the com-
pleted system between the wind in-
strumentation, the temperature sen-
sor, and the computer/controller
board. The circuit boards are shown
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anemometer
average
Celsius
computer
direction
east
Fahrenheit
frequency
hour
kilometers
maximum
miles
minimum
north

peak

per P, ER
south
temperature
velocity
west

wind

dance with the prevailing weather.

AE, N, AH1, M, AW1, AW2 M, 13, T, ER
AE1, EH3, V,R,11,D,J

S, EH1, L, S, 1, UH2, §

K, UH1, M, P, Y1, IU, U1, T, ER

D, 1, R, EH1, K, T, SH, UH3, N

E1, AY,S, T

F, EH1, R, 12, N, H, UH3, AH2, Y, T

F, R E1, K, W, EH3, N, DT, S, Y

AH1, UH3, W, ER

K, 1,13, L, AW1, M, 11, T, ER, Z

M, AE1, EH3, K, PAQ, S, EH3, M, UH2, M
M, AH1, EH3, 13, UH3, L, Z

M, 12, N, 12, M, UH3, M

N, 02, 02, R, TH

P, E1, AY, K

S, AH1, UH3, U1, TH

T, EH1, EH3, M, P, ER, UH1, T, CH, ER
V,UH1, L, AW1, S, 1, T, E1, Y

W, EH1, EH3, 5, T

W, 11,13, N,D, D

Table 2: A list of words useful in describing weather conditions, with their Votrax
phonemes. These phonemes can be transmitted to the Sweet Talker voice synthesizer
by the controlling software running on the Z8-BASIC Microcomputer, in accor-
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Hello.

This is the APPLE
talking. The message

is: Don’t byte your
APPLE. Use COGNIVOX
to speak to it!

1 am now listening
for your reply . . .

Let’s face it. Voice /O is a fascinating and efficient way to

k with p And mow, thanks (o
VOICETEK, Voice 1/O peripherals are easily svailable, easy
to use and very affordable.

If you own am APPLE [i computer, COGNIVOX model
VI10-1803 will emable your computer to undersiand your
spoken commands and talk back with clear, aatural soun-
diag voice.

COGNIVOX can be trained to recognize ap to 32 words or
short phrases chosea by the wser. To train COGNIVOX to
recognize a sew word, you simply repeat the word three
times under (he prompting of the system.

COGNIVOX will also talk with a vocabulary of 32 words or
phrases choses by the user. This vocabalary is independent
of the recogaition vocabalary, 3o a dialog with the computer
is possible. The speech output is satural sounding since itisa
digita) recording of the user voice using a data compression
algorithm.

For applications requiring more than 32 words, you can have
two or more vocabularies of 32 words and switch back nad
forth between them. Vocabularies can also be stored oa disk.

COGNIVOX Vi0-1003 comes plete with microph
power supply, software oa and b §
ready to plug in and wse. It plugs into the paddie coamector
and thus it leaves the valuable expansioa siots free for other
peripherals,

Software provided with the unit includes demonstration pro-
grams and two voice operated, talking video games! It is also
very easy o imcorporate voice im your own programs. A
single statement from BASIC is all that is needed to either
recogunize or say a word,

COGNIVOX cas be need 25 an educational tool, a dats entry
device when hands and/or eyes are busy, an aid to the han-
dicapped, a foreign language trassiator, a sousd e"etn

gemerator, am intelligent teleph hl
talking calculator. Using an IEEE 458 Imuhce card yo- can
conirol by voice imstr , test And ol

lhuedevkumulkbukloyou ldll-.yulhdrlndlp
alarm coaditioas, even (heir mame.

COGNIVOX VIO-1083 costs $249 plus $S shipping (CA res.
add 6% tax). Software on diskette (DOS 3.3) with extra
[{ 1o save ries on disk, $19. Order by mail or
call us ot (305) 685-1854, 9AM 10 SPM PST, M-F and charge
it on yowr MASTERCARD or VISA. Foreign orders
weicome, add 10% for air msil shipping and handling.
COGNIVOX Is backed by 3 120 day limited warranty against
mannfacturing defects.

VOICETEK
Dept. B, Box 388
Goleta, CA 93116
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Figure 6: Graph of anemometer-output voltage as a function of relative wind speed.

Photo 6: The anemometer was calibrated by moving it relative to still air;
holding it out the window of a moving automobile worked quite well. Driving at
a known speed, I used the circuit of figure 5 to record its pulses; the characteristic
curve is shown in figure 6.
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INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER

At last, there’s a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™ Our
new, low-cost “shared-disk” multi-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to aimost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . . .

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-fiop-
pies built right in. And it boasts over
350,000 bytes of iocal, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 1% million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar

Add as many terminals as you like
- at prices starting at less than $2500.
Now that's truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controller and muitiplexor costs just
$4995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there's no fuss in getting a
CompuStar system up and running. Just
plug in a Video Processing Unit and you're
ready to go . . . with up to 254 more ter-
minais in the network by simply connect-
ing them together in a “daisy-chain™
fashion. CompuStar’s special parallel
interface allows for System cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompuStar's disk operating systemis the

Disk Storage System ties all exter- industry standard CP/M*. With an

nal users together to “‘share” the impressive array of application soft-
system’s disk resources. So, no ware already available and several
‘single user ever need wait on an- communication packages offered,
other. An exciting concept . . . the CompuStar can tackle even your

with some awesome application
possibilities!

CompuStar™ user
stations can be configured in

aimost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the fiexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

*Regesiered 1rademark of Oxplal Research Inc

Circle 158 on Inquiry card.

most difficuit programming tasks.
Compare for yourself. Of all =
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep- e
tionai value and upward -~
growth capability. The
CompuStar™ A true price
and performance leader!

2300 Broad Rwver Rd. Columbia. 3C 29210
1803) 798- 900 TWX- 810-666-2115
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Figure 7: Schematic diagram of a digital thermometer that varies its output frequency as a function of ambient temperature. The
output can be read by the same frequency-counter software that interprets the wind-speed data from the anemometer.
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mounted on a connecting mother-
board in photo 8 on page 64.

Figure 9 on page 56 is a flowchart
of a minimal application routine that
reduces and transmits the resulting
data down the serial communication
line. Figure 10 on page 60 is the flow-
chart of a frequency-counter subrou-
tine written in Z8 machine language.
This routine reads the inputs from the
temperature sensor and anemometer
and derives numeric values in hertz.
The routine is stored in memory be-
ginning at hexadecimal location 1500
(as presently assembled) and is in-
voked from the BASIC/Debug inter-
preter by the statement

A=USR(%1500)

The value returned in the variable
A is the frequency. Listing 1 on page
52 is the assembly-language listing.

If you wish to set up a radio
weather station with a personal
touch, as I did, you can use a low-
power transmitter: either the AM
(amplitude modulation) transmitter
in figure 11a on page 62 or the FM
(frequency modulation) unit in figure
11b on page 64.

Ideas for Improvement
I have thought about enhancing the

Circle 64 on Inquiry card. smly
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One Concept 1000 Supports
16 CP/M User Stations

COLUMBIA
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CP/M-86:
The Standard
in the
16-Bit World

The Growth Market
& Proven Tools

The 16-bit world answers
universal demands for greater
performance, more address
space and increased resources.
This market's unprecedented
growth fuels a profit-driven supply
curve for software and hardware,
where compatibility reigns. Our
upward compatible CP/M® based
family of 16-bit products, plus our
commitment to our customers’
success eases and speeds your
entry, your conversion, to the 16-
bit world of opportunities — the
Digital Research world.

Single user solution: CP/M-86
features efficiency and power.

For over a year, its dramatic
user acceptance has generated
impressive quantities of code.
While others are just entering
the market, Digital Research's
CP/M-86 is already offering a
broad array of languages and
applications. This simplifies your
conversion to 16-bit systems.

For concurrent single user
applications, MP/M-86™ per-
forms simultaneous, multiple
operations such as communica-
tions, printing, computation,
etc. It features compact, time-
tested modular code. And it's
available today.

In multiple computer environ-
ments, MP/M-86 lets you sell your
same programs into this market
segment. You solve multi-user
needs with afield proven product,

#Aota "néwcomer’’ Increased sales
of multi-userproducts mean
more profit potential for you.

Expand to network: CP/NET-
86™ interconnects multiple 16
or 8-bit systems. Ifallows you
to expand your product's
capabilities.

High level languages (over 20
languages) under CP/M-86,

handily support your 16-bit appli-
cations. Our XLT86™ utility speeds
conversion to 16-bit code by

g |t makes pro-

ion In a compre-
s clarify your
hand
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Over 2 Million CP/M -86 Units

Software Writer Benefits

2,800,000 CP/M-86 based
systems by 1986. This market
projection identifies the type and
scope of your future.sales.

Independent Software Vendor
(ISV) benefits from Digital
Research can make you more
profitable. Here's a glimpse. Call
for the complete repertoire of
sales and development aids.

16-bit laboratory for your use
features many different 16-bit
machines. This one stop develop-
ment reduces the conversion time
of your application or language.
First to call means first to enjoy
this resource, and first to start
sales rolling.

ISV selling aid: Descriptive
listings of your products in our
ISV Compatible Software Catalog
have worldwide exposure.

IBM Display Writers and
Personal Computers running
CP/M-86 guarantee a large
installed base for your 16-bit
products.

i ¢ Il

Apple/Tandy software writers:
Personal and professional com-
puter applications increasingly
require 16-bit resources. Our
established “how-to" aids simplify
and speed your conversion to 16-
bit applications. Just let us help.

The Standard Is
Digital Research

We are the most experienced
microcomputer software com-
pany in the industry. Over 300,000
microcomputers use our operat-
ing systems. Over 400 OEMs and
500 independent software
vendors use our products.
Hundreds of 8-bit applications
now run under our 16-bit prod-
ucts. Across the board, we set
the standard. And these people
help us set it, with languages
under CP/M-86 or MP/M-86:

OEM Strategy

New sales. New markets. New
applications become realities
when you convert to 16-bits. New
demand curves. New and larger
profit centers are yours with our
16-bit products. Toimmediately
capture increased market share,
make a priority call to our market-
ing group for our 16-bit product
briefs, OEM price list and contract
information.

The Code Works C compiler

Computer Innovations C compiler

Compuview Products, Inc. VEDIT, screen editor
Digital Research CBASIC-86, PASCAL MT
Microfocus, Inc. CIS COBOL

Micropro fht'l Corp.
Microsoft
Midwest Micro-Tek, inc.

WORDMASTER, WORDSTAR
BASIC, FORTRAN, COBOL, PASCAL
BASIC-compiler

Ryan-McFarland Corp.
The Soft Warehouse
Sorcim Corp.
Stackworks

Supersoft Associates
Thomas W. Yonkman

Vanguard Systems Corp.

RM/COBOL

LISP compiler, MUMATH
PASCAL/M, TRANS-86
FORTH

C compiler

LISP/86

APL/V86

Turn Opportunity
into Success.

Stop following the competition.
Help lead the field. Today. We
provide the capability, and we
have the desire, to accelerate
your profitability. There's no
other software product on the
market today that can help make
you more successful than Digital
Research's CP/M-86. And there's
no other company. We stand
ready. It's your move.

Call (408) 649-3896, or write:
Digital Research, PO. Box 579,
Pacific Grove, CA 93950.
Europe: Vector, Int'l,, Leuven,
Belgium, 32(16)202496.

Far East: Microsoftware Assoc.,
Tokyo, Japan, 03-403-2120.

Circle 106 on inquiry card.
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Listing 1: Assembly listing of the “Windy"” routine in Z8 machine language. “Windy" is called by the BASIC statement
A=USR(%1500). The frequency is read from bit 7 of the input port mapped into memory-address space at hexadecimal 1500, and
the numeric value is returned to BASIC in the variable A. The routine “Windclk" is called in response to an interrupt that occurs

every 0.01 seconds.

Op
Address Code D1 D2 Line Label Mnemonic Comment
* Windy- Count anemometer pulses coming in at hexadecimal
* C000, bit 7 (pin K) -
* Inputs- None. Called as a “USR" routine from BASIC/Debug
* Output-  Count of number of pulses seen at location C000, bit 7
* Result returned in registers R12 and R13
* Uses- R12 - R13 Accumulate number of pulses
* T1,T1 prescale Set to provide 0.01-second interrupt clock
¢ R32 Save old value of work-register pointer
* R33 Counts the number of 0.01-second interrupts
* R34 - 35 Indirect pointer to location C000
* R36 - 38 Work registers. R37 becomes ‘DONE’ flag
* LOC. 100F-1011 JP op code to vector the interrupt to my routine
* Calls- None, but tests flag set by interrupt-
* driven routine “Windclk”
* Notes- All register notation is as follows:
* RXX - Denotes full 8-bit register address
* WX - Denotes work-register address -
* WPX - Denotes work-register-pair address
¢ XX - Denotes hexadecimal data
* ** All notation is in hexadecimal radix **
* ** unless otherwise indicated **
1500 8F Windy DI Don't bother me ‘til I'm set up
1501 E4 FD 32 LD R32, RFD Save current work-register pointer
1504 E6 FD 30 LD RFD, 30 Point to my work registers
1507 E6 F3 03 LD RF3, 3 Set up T, Prescale for mod-n, 64 count
150A E6 F2 90 LD RF2, 90 Set up T, to give 0.0]1-second interrupt
150D E6 FB 20 LD RFB, 20 Turn on IRQs I/R mask
1510 4 Co LD W4, CO Registers 34 and 35 point
1512 5C 00 LD WS, 00 to the data-input address
1514 BO 12 CLR R12 Clear registers 12 and 13. We
1516 BO 13 CLR R13 will pass count in them.
1518 3C 00 LD W3,00 Clear number of I/R’s accumulator
151A 6C 10 LD W6,10 Set up registers 36 and 37 to
151C 7C OF LD W7,0F store I/R vector for IRQS
151E 8C 8D LD wW8,8D 1st byte to store is JP op code
1520 T 92 86 LDE WP6, W8 Move register 38 to address at registers 36 and
37
1522 7E INC W7 Step to next byte .
1523 8C 15 LD W8, 15 2nd byte is high byte of address
1525 92 86 LDE WP6, W8 Store it.
1527 7E INC W7 Step to next byte
1528 8C 55 LD W8, 55 . 3rd byte is low byte of address
152A 92 86 LDE WP6, W8 Store this too
152C 46 F1 oC OR RF1, 0C Initialization all done, start T1
152F 7C 00 LD W7,0 Clear register 37 to be used as flag
1531 9F EI Turn on I/Rs to catch timer pops
Listing 1 continued on page 54
52  February 1962 @ BYTE Publications inc «id
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ySt@mS n GI a total business system.

SYSTEMS Il EX
JOB COSTING MENU MASTEH MENU

DATABASE MENU
 TRANSACTION ENTRY/DATE 1.INVENTORY 7. CHART OF ACCTS.
MAINTENANCE 2.PAYABLES 8 VENDOR MAINT. 1. FILE MAINTENANCE
ﬂ 383/&‘}31“ FTIQ%LPEIAINTENANCE 3. RECEIVABLES 9.CUST. MAINT 2. REPORTS/REPORT MAINT.
- JOB COST REPORTING 4 PAYROLL  10. CHANGE DATE 3. UTILITIES
- EMPLOYEE TABLE MAINTENANCE 5- LEDGER ~ 11.5YS./BACKUP 4. RETURN T0 SYSTEM MENU

6 JOURNAL 12 STOP PROCSS'G. SELECT (1417
- RETURN §EJ€€${F.’;,9"E"“ 13. OPTICNAL PROCSSG. -l

SELECT (1-13)?

ACCOUNTS PAYABLES MENU RECEIVABLES SYSTEM MENU
FILE MAINTENANCE

. FILE MAINTENANCE . RECEIPT OF PAYMENTS
. PAYMENT SELECTION . GENERATE BILLING
. PRINT CHECKS AND REGISTER . MONTH END
. MONTH END . PAST DUE REPORT
. RETURN TO MASTER MENU . . APPLY MONTHLY INTEREST
SELECT (1-5)? RETURN TO MASTER MENU
SELECT (1-7)?

LEDGER SYSTEM MENU INVENTORY SYSTEM MENU PAYROLL MENU
1. FILE MAINTENANCE TIME DATE . MISC/TAX TABLE MAINT

2. BAL SHEET/INCOME STATEMENT 1. FILE MAINTENANCE  WISC PAY/DEDUCTION FLE
3. YEAR END PROCESS 2. POINT QF SALES . EMPLOYEE MASTER FILE
4. RETURN TO MASTER MENU 3. REORDER REPORT . CALCULATE/PRINT CHECKS
SELECT (14?7 4. RETURN TO MASTER MENU - PRINT W2's
SELECT (147 ~ RETURN TO MASTER MENU
SELECT (177

SYSTEMS Il EX — EX for EXTENDED individual modules and later add additional COMING SOON — Cash flow analysis with
PERFORMANCE. Westware brings you the  modules, such as Job Costing for graphics, Database |l with graphics, and Bill
most completely integrated and simplest to  contractors. The power of our system is in of Materials for small manufacturers.

use business software for your Apple the KSAM Firmware card that plugs into the

Computer. The SYSTEMS Il EX is complete Apple. This card permits high speed CURRENT OPTIONS AVAILABLE — Job

with an integrated Database. Yes! The DBIl  searches and eliminates running sort ans;wg' Cycle Invoicing, Order entry, and
Database can move your system'’s.files into  routines to get your files in order. Yy Y.
Database format for customized reports or SYSTEMS i is available on 5%" drives, and All Checks, statements and invoices use

rbels. also on the Corvus hard disk. A Corvus NEBS forms:
Although the SYSTEMS Il EX is a fully based system will give you the power and Dealer and OEM inquiries invited.
integrated system, you may purchase capacity that challenges larger computers.

Apple is a trademark of Apple Computers.

I- [ Yes, | would like to sample your software. Please
Yes. please send send me the Systems |l Demo Package. My check
| it SYSTERS for $25 is enclosed.

Demo Package

Systcmsn €x

2455 S.W. 4th Ave.
Suite 2

Ontario, OR 97914
(503) 881-1477

Name

Title

Company Name

2455 S.W. 4th Ave. Address
Suite 2
| Ontario, OR 97914 City State Zip
Circle 374 on inquiry card. I (503) 881-1477
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Listing 1 continued:

Op
Address Code DI D2 Line Label Mnemonic Comment
*This is the main counting loop
1532 76 37 80 Count T™ R37, 80 Test to see if we're done
1535 EB 17 JR NZ, Done If bit on, we're through
1537 82 84 LDE W8, WP4 Load data at C000 into R38
1539 76 38 8 TM R38, 80 Is bit 7 at logic 1?
153C 6B F4 JR Z, Count If not, loop until it is
153E 76 37 80 Lowwait T™ R37, 80 Check to see if done just like before
1541 EB OB JR NZ, Done If bit on, we're through
1543 82 84 LDE W8, WP4 Pick up data at C000 again
1545 76 38 80 TM R38, 80 Check bit 7 for transition to 0
1548 EB F4 JR NZ, Lowwait If not, wait for it
154A AQ 12 INCW R12 If yes, then high-to-low = 1 pulse
154C 8B E4 JR Count Do the whole mess over again
*This is what we do when we're finished
154E - 56 F1 F3 Done AND RF1, F3 Shut down T1 counter
1551 E4 32 FD LD RFD, R32 Restore work-register pointer for BASIC/Debug
1554 AF RET Go back to BASIC pgm/monitor
* This is the interrupt-driven routine that counts clock cycles
1555 3E Windclk INC W3 Add 1 to number of cycles
1556 A6 33 64 CP R33, 64 have we done 100?
1559 1B 02 JR LT, More No, do more
155B 60 37 COM R37 Turn all bits on in register 37
185D BF More I RET Issue Return-from-interrupt
* That's all, folks!
TEMPERATURE
VOLTAGE TO
Cr— FREQUENCY ANTENNA:7
CONVERTER
1
SPEED IN1 CTL
MULTIPLEXER
C (O e o TRANSMITTER
T
INPUT .
I CONDITIONER 8?7
86 STROBE
8%
87| PORT 2 (84 :cl?él?l's'lil.xsn
OUTPUT B3 VOICE
83 €000 B2 SYNTHESIZER
DIRECTION e et 81
Bl LU >
80
B IA

Figure 8: Block diagram of the complete computerized, voice-synthesized weather radio station. The weather data may be directed
to a host computer system for logging if radio transmission is not desired, or the output of the Z8-BASIC Microcomputer/controller

CONDITIONER

could be sent directly to a printer or video terminal.
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\COMPUTER WITH ONE (/0 PORT.
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EXAMPLE SHOWN USES Z8
BASIC COMPUTER/CONTROLLER
BOARD.

Circle 145 on Inquiry card, s===p>
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START

SET Z8 PORT 2
FOR OUTPUT

l

CONVERT FREQUENCY
TO MPH

TURN ON
ANEMOMETER INPUT l
TURN ON
TEMPERATURE INPUT
READ C000 WIND VANE
GRAY CODE INPUT

READ TEMP CALL
"WINDY" FREQ
COUNTER PROG

READ ANEMOMETER CALL [
"WINDY" FREQ
COUNTER PROG CONVERT FREQ TO

DEGREES COR F

READ
ANEMOMETER

IS YES

5 TIMES

VOICE OUTPUT
DESI’RED

ELIMINATE HIGH AND

LOW READING FORMAT RAW DATA
INTO A SERIAL
MESSAGE TO BE

AVERAGE 3 REMAINING ;2:&{"33237":,‘2,.“

READINGS

|

FORMAT PRINT
STATEMENT i.e.:

"WIND DIRECTION NORTH
AT 20 MPH; TEMPERATURE
42 DEGREES."

l

CONVERT PRINT
STATEMENT TO
PHONEMES VIA
LOOK UP TABLE

I

CALL SWEET TALKER
SPEECH OUTPUT
PROGRAM

Figure 9: Flowchart of the program that directs the Z8-BASIC Microcomputer to collect raw data from the wind sensors, digest it,
and provide output either to the serial communication line or the Sweet Talker voice synthesizer.

Photo 7: The wind varne must be oriented in accordance with true north, which
may vary from the magnetic north shown on the compass, Point the vane to the
north and rotate the housing until the Gray-code value shown in the calibration
display reads all zeros,

]
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www americanradiohistorv com

system to measure barometric
pressure in addition to the wind
velocity and temperature. Con-
ceivably, it could be accomplished
with the hardware as presently con-
figured plus one more sensor.

The method I thought might work
was some sort of capacitance detec-
tor. The majority of modestly priced
($100) barometers are spring-and-
bellows pressure detectors. The
bellows contracts and expands with
the changes in atmospheric pressure.
Given the extremely short linear mo-
tion and low masses involved, a mea-
suring technique that doesn’t require
mechanical sensing seems best.

One idea is to use the bellows as
one side of a two-plate capacitor. As
the pressure changes, the bellows
contracts, changing the spacing of the
capacitor plates and therefore the
capacitance. This capacitor is in turn
used to set the frequency of an
oscillator. As the capacitance

Gircle 199 on Inquiry card, sl
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INTRODUCING

MetaCard will turn your Apple II
rsonal computer into tomorrow’s
igh performance machine. It triples
the memory of your Apple, and at
the same time, greatly increases the
processing speed witz; an Intei 8088
16-bit microprocessor. The future for
your Apple 1s built into MctaCard.

Enough Memory to get the Job Don.q i

MetaCard has up to 128K bytes of
onboard memory with parity. Adding

_ K-BYTES

Apple 6502 Intcl 8088

Add-on Memory

MetaCard to your Apple’s existin
64K bytes of memory gives you three
times the capacity, and opens the

MetaCard

The future
for your

Apple II.

g
door to applications ﬁev;::bcfdm»
possibie on your system.
Faster Processing Speeds
Speed is just as important as memory.
MetaCard is designed to handle all
computing tasks at greatly increased
speeds. The Intef 8088 operates at the
full sMhz, running most applications
at least 4 times faster than the Apple’s
iMhz 6502. And MetaCard gives you

- multiprocessing capabilites, allowing

both the 8088 and 6502 to run simul-
tancously at full speed. Increased
processing speeds, interprocessor
interrupts and a real-time clock
enable your Apple to perform like the
machine you want.

Compatibility and Reliability
Compatibility has been designed into
MetaCard. Metamorphic’s processor
card runs CP/M-86, which 1s included
with the card at no extra cost. And
Metamorphic offers UCSD Pascal
4.0 and the operating system for the
IB M Personal Computer as

options. Full parity checking,

power-up diagnostics and a 48 hour
burn-in will insure the reliable
‘performance of your
MetaCard.

| Find Out More
Not everyone needs
greater memory and
speed. If yow’re one
of those who does,
MetaCard is for
you. At an
mntroductory price
of $980 for the 64K
configuration, it’s
not the least expensive addition you
can make to your system, but high
performance products never are. Call
us today and find out what
Metamorphic Systems has in mind
for your lprlc’s future. Dealer
inquiries welcome. Metamorphic
Systems, Inc., P.O. Box 1541, Boulder,
Colorado 80306, (303) 499-6502.

k!((l kl)luis': a p’rodm‘of Iotel (Po]:_ontm.r " _—
CP/M-86 is a regs v‘of‘gix)al“ h

1BM Penvonal Computer is a regi % of IBM.
U.C.S.D. Pascal is a registered trade mark of the University of California.

METAMORPHIC
SYSTEMES, INC.
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(10a)

DISABLE
INTERRUPTS

ENABLE
INTERRUPTS

SAVE WORK
REGISTER
POINTER

I

INTIALIZE
0.01 SECOND
TIMER (WINDCLK)

I

SET UP
POINTER TO
DATA PORT

[

SET UP
POINTER TO
INTERRUPT
ROUTINE

[

CLEAR
COUNTERS

START
TIMER

L |

|

TURN OFF
0.01 SECOND
TIMER

|

RESTORE WORK
REGISTER
POINTER

RETURN TO
BASIC/DEBUG

ADD 1 TO COUNT

(10b)

ADD 1
TO IR
COUNT

SET FLAG
=1

‘ EXIT ’

Figure 10: Flowcharts of the machine-language routine “Windy” (figure 10a) and “Windclk” (figure 10b). The assembly-mnemonic
listing is given as listing 1 on page 52. “Windy" is called from the BASIC interpreter by the statement A=USR(%1500), while
“Windclk"” is called when the Z8 processor recejves an interrupt from the real-time clock.

changes, it varies the frequency. This
output frequency can then be read by
the computer/controller in the same
way as the anemometer and thermo-
meter.

Concluding Thoughts

I doubt that many of you will go to
the extremes that I did to eliminate a
few wires, but even directly attaching
weath_er sensors to your computer is a

satisfying project. In the process of
reading about the specifics of my
“synthesized weatherman,” you may
have seen an application for one of
the subsystems. Or with this informa-
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SYBEX SAVES YOU TIME

- For engineers, scientists, students
2% and any computer enthusiast with

BASIC PROGRAMS
for Scmistsm Englneers

or by Alan R. MW

comp ehensive colle_ctlon of This istheeeeond book in the SYBE(
_ﬂthms for sclentific ~ Programs for Scientists and Engineers

“ ~ serles. It pr _'ents a comprehensive set of

ant scjentifi and thelr

onsTheprog:‘ams -

;_md‘,BASle, any imple-

ﬁ _' &s are described and

275pn,120|m Hef B2407° x 9°, $14.95 paper
Circle 342 on Inquiry card.

CJPASCAL PROGRAMS for Scientists and Engineers

SYBEX DEPT.B2 ADDRESS _
2344 SIXTH STREET S il s Ao el STe s A BTATE B e e
BERKELEY, CA 94710 ADD [J$1.50/book UPS or [J 75¢/book 4th class mall or [] $8/book oversees sirmeil (CA add tax)
PHONE ORDERS: TotslAmt.Enciosed______ ORCHARGEMY (JVISA [JMC [JAM EX
INSIDE CA 415/848-8233 CARD NO._____ =~ == EXP. DATE
ML!‘RBEOUTBIDEOAMM SIGNATURE {

MAIL TO: - : - 3 SENDME YOUR FREE CATALOG
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+9v

Iu :7 ANTENNA
t;_ 10uF EEJLK 39pF 2N2222 (TEN FOOT WIRE)
* 2N2222 }_4
220pF
r‘ 470 pF ® )lL =
0.01uF $2.2 $2. s S
il il $5600 T~ 0.001uF $220 g0 ILz 339K Figure 1la: Schematic
1 diagram of a low-power
! AM (amplitude modula-
77 tion) radio transmitter,
10uF 1e48 which can be used with the
L1 AND L2- .
> —ir §8-1004H OSCILLATOR COIL Sweet Talker voice syn-
&Upltlg MILLER 9055 OR EQUIVALENT thesizer to create an
. automatic weather radio
;;9 station.
———
|
Lowest Prices AMPEX « INTERTEC
TEXAS INSTRUMENTS
t I t' GENERAL DATA
Larges €IeCTION  Anperson sacosson
C.ITOH « QUME
- - BEEHIVE « DATASOUTH
asies elveriesS onwswo
micros BN TERMINALS ;|
INTERTEC: AMPEX: /
Superbrain ............. $2895.00 Dialogue 30 ............ $ 775.00
SuperbrainQD ......... 3375.00 Dialogue 80 ............ 950.00
m BEEHIVE:
TERMINALS B DMS ..o $ 745.00
PRINTERS DMBA iy ieadessiednsos 930.00
LT D el [ s 2% | TeRmItIaLS PERRIFIC
NEC: C.ITOH COUPLERS
770 e $235000 | CIT101................ $1350.00 | STAR:
PO <aconssansnvinesas 2400.00 | TEXAS INSTRUMENTS 300Band............... $ 150.00
7730 . 2350.00 745 Standard ........... $1390.00
P20 o ola Erakis « 4 g fis SA ' 2750.00 810Basic .............. 1375.00 mml“als ﬂm
7725 oo 2850.00 | 810Package............ :%)(5)% SOFTWARE
Standard Forms . ........ 200.00 | 820 RO Package......... : BISYNE — 80RJE. ...... $ 806.00
Bi-Directional Forms . .... 300.00 | 820 KSR Package........ 194000 ¥ Forms2 199.00
QUME: 840 ROBasiC ........... 795.00 § \wordstar. .............. 445.00
Sprint5,55R0 .......... $2575.00 | 840 RO Tractor Feed Pkg. . 1059.00 | pataStar .............. 310.00
Sprint 5,55KSR ......... 2900.00 Cobol ........ovvvvin.. 849.00
Sgrint 9, 45RO, mmluals ﬂm MailMerge ............. 131.00
Full Panel .......... 225000 | EIEELIENNEEEEEEEN | sociGuard ............ 266.00
Limited Panel ....... 2120.00 | QUME: glan 8% ................ :2322%
Standard Forms . ........ 200.00 | DataTrack8 ............ $ 575.00 uperCalc ............. g
B?_a[)nir:éﬁonoarn:irms _____ 200,00 | DataTrackb ............ 350.00 1 Milestone .............. 266.00
DIABLO: Add 2% for shipping and insurance to a maximum of $15.00. Superbrain shipped freight collect.
J ¢ VISA and Mastercards welcomed. All equipment is in factory cartons with manufacturers
630 R.O: siisnendomnesca $1995.00 warranty. No C.0.D. orders. Toll Free 800-368-3404. Virginia Call Collect. (703) 237-8695.

TERMINALS TERRIFIC

Terminals Terrific, Incorporated, P.O. Box 490, Falls Church, VA 22046, 800-368-3404
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“We provide business
programs as individual as
your business needs.”

“Allow me to introduce myself. I'm a Vector
computer, dedicated to the advancement of society. And
I'd like to tell you how a computer can help you man-
age your business more efficiently. Especially if that
computer is a Vector, like me. Because we're prob-
ably the most flexible and cost-effective computers you
can find.

“Our programs are the key. Because they enable
me to handle sales forecasting, budgeting, job costing
and proposals, commissions, personalized mass mail-
ings, charts and graphs.We Vectors can even talk to each
other and to other bigger computers.

“Unique combinations of our individual pro-
grams can actually customize me to meet your specific
requirements. Any combination of our software pack-
ages can be assembled right off the shelf, to help you
realize your full potential as a salesman, merchant,
stockbroker, clergyman, contractor, real estate or insur-
ance agent or whatever your business.

“Choose from Memorite Il for word processing
and mail list management, Execuplan for financial plan-
ning and forecasting, Business Accounting, Data
Management for filing and sorting information, Com-
munications and a host of others. And, of course, all we
Vectors come with the popular CP/M operating system.

“For more information and your local dealer,
call us at (805)499-5831 or (800) 235-3547. In California,
call (800) 322-3577. Or write to us at 500 North Ventu
Park Road, Thousand Oaks, CA 91320.

“We'll show you how we small information systems
can mean big business for you''

Circle 386 on inquiry card.

VeECTOR

Vector Graphic, Inc.
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.

Sold and supported by 400 dealers worldwide.
Vector Products are approved on General Services Administration authorized ADP
scheduled price list.
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Photo 8: The complete talking,
broadcasting weather station is made
up of the Z8-BASIC Microcom-
puter/controller board, in back, the
input-conditioning and temperature

Talker voice-synthesizer board, in
is based on the Zilog Z8 micro-

computer-on-a-chip, and the Sweet
Talker employs the Votrax SC-01.

 board, in the center, and the Sweet |

front. The Z8-BASIC Microcomputer |

2.2pF

)l D RF OUT TO ANTENNA
(TUNABLE 50 TO 150MHz)

+9v
33K ?
w1
2N3792
(*[}* A7ufF
g O
e ﬁ 070 #5v !
< ‘D
3620 100pF 1.15"
o > &

Figure 11b: Diagram of a low-power FM (frequency modulation) radio trans-
mitter,for use with the Sweet Talker voice synthesizer.

tion you could easily configure your
own custom weather station.

I think I'll listen to my voice-syn-
thesized weatherman for a while
before making modifications to the
system. My only regret is that I won't
be able to observe the expression on
my neighbor’s face the first time he
tunes his radio across the dial. And I
may never install a windmill after
analyzing the accumulated data, but I

will have the most personal weather
reports in Connecticut.

Next Month:

One of my ambitions is to put to-
gether a computer speech-recognition
system. The first step is to analyze the
audible components of spoken
words. In March, my project will be a
circuit that helps perform this
analysis. @ Continued on page 68

At these prices Le Monitor
will walk right out the door.

$199*

12” Green

Designer/Manufacturer
Disco Electronics Corp.
Taipei, Taiwan
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SPECIAL FEATURES:

* High resolution,
Non-glare screen

* Metal Housing with
controls up front

¢ 9”and 12" Green or
black [ white screen
1 year warranty/
100% burn-in

DEALER INQUIRIES INVITED

* Dealer suggested list

$179*

9” Green

Exclusive Importer
Pi-Tech Ltd.
2 Douglas Pike
Smithfield, R1 02917
(401) 231-2080
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www.americanradiohistory.com

Complete systems. Morrow
Designs hard disk subsystems
are delivered complete with hard
disk, controller, cabinet, power
supply, fan, cables and CF/M*
2.2 operating system.

Widest range. Morrow Designs
offers the widest range of hard
disk systems available from a sin-
gle supplier. 5Y4,"' 8" 14" Five to
over 100 megabytes of formatted
hard disk storage. $2,995 to
$17980. Cost effective systems
that work. And keep working.
$-100 and more. Morrow Designs
hard disk systems are designed
for use with the CP/M operating
system. Available soft-
ware packages allow our
systems to run on any
IEEE696/S-100 Standard
system with no hard-
ware modification.

Plus, Cromemco*** North
Star** Vector Graphics,
Godbout, Dynabyte,
Exidy;*** IMSAI, Micro-
mation, Processor Tech-
nology and California
Computer Systems. :
Reliable systems. Morrow Designs is com-
mitted to hard disk system reliability. Not
simply with a 90-day warranty, but with a money
back guarantee. If our system fails to perform to
specification, send it back. We'll send back

your money.

Leading edge technology
in hard disk systems.

Experience. As of April, 1981,
there were over fifteen hun-
dred Morrow Designs hard disk
systems successfully installed.
In fact, over 200 independent
systems integrators now use
our hard disks to solve their
mass storage problems.
Performance answers. Morrow
Designs hard disk systems have
been benchmarked against all
other systems. None is faster
under CP/M. Morrow Designs
hard disks operate at 10 times
the speed of a floppy disk
drive. Transfer rates range from
590,000 bytes to 900,000 bytes
per second. That kind of perfor-
mance can become addictive.
Cost effective answers. Compare
Morrow prices and performance
to anything presently available
for S-100 systems. You'll find
Morrow’s price/megabyte/
performance ratio to be
unmatched. Leadership in
disk systems technology
earned us leadership in
price/performance. And
that may have earned us
a call from you. Circle the
Reader Service Number
for our full line data sheets.
Can't wait? Call us at (415)

524-2101. And yes, OEM quantity prices are
available. LOOK TO MORROW FOR ANSWERS.

*CP/M is a trademark of Digital Research.
**Northstar is a trademark of North Star Computers, Inc.
***Cromemco is a trademark of Cromemco, Inc.
“***Exidy is a trademark of Exidy Corporation.

wWwWWwW americanradiohistorv com

5221 Central Avenue, Richmond, CA 94804

(415).524-2101
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Apple/6502 Software
Development Tools from
MicroCraft Systems, Inc.

RGL Real-time Graphics

With RGL you can write programs for Apple II HI-RES
graphics that move and rotate 3-D objects at real-time
speeds--fast enough to make interactive animations
possible. RGL is ideal for educational uses, interactive
graphics are easy to program, even for beginners. An
object is created by drawing lines in 3-D Space, and as it
moves and rotates, its size and perspective are
automatically adjusted. The source code library of
example programs includes several two player games, a
function to print a HI-RES screen, and many other
graphics programs. Programs are very short, our tank
battle animation, with game paddles controlling two tanks
is only 4 pages long.

A text file is compiled into 2 BRUNable program. RGL is
a very efficient structured language, similar to ‘C‘. No
additional hardware or software is needed. Also available
on Apple CP/M disk.

RGL System (Compiler and SuperEdit) ......... $130
RGL compiler and documentation . . . .......... $85
Documentation with Demodisk ............... $25

Cassette vers. (Resident compiler and screen editor) . . .$60

SuperEdit Full Screen Editor

Horizontal scrolling allows 80 columns * Move cursor by
character, line or page * Search and replace * Block move
and copy * Versions available for most 80 column boards
SuperEdit . . .. ......... $75 (Manual only... $15)

MacroLink Complete 6502 Assembler

Disk Assembler, unlimited source file size, nestable file
includes * Recursive macros and nestable conditional
assembly * Links source or object code * Editor provided
MacroLink ........... $125 (Manualonly. .. $15)

DiskScreen pi Utility

Display a complete disk sector in hex and ASCII using
HI-RES screen, edit sector by typing over display. With
Source listing. . .............. ... $40

Note: All programs require a single disk drive and 48K.
When ordering please specify configuration.

Inquire about 6800 and 8080/Z80 cross-assemblers.

New
CompuView
Software

8086 Software

* VEDIT full screen editor for CP/M-86, SCP 86-DOS and
IBM Personal Computer.

¢ CP/M-86 BIOS for popular S-100 disk controllers and
SCP 8086 computer. Source Code $90

V-COM Disassembler

Finally a Z-80 disassembler for CP/M which produces
easy to read code, a cross reference table and handles
INTEL and ZILOG mnemonics. V-COM is exceptionally
fast and produces an .ASM file directly from a .COM file.
V-COM can accept two user created information files. One
contains assignments of labels to 8 and 16 bit values; the
second specifies the location of tables and ASCII strings.
The resulting .ASM file will then contain labels and proper
storage allocation for tables and strings. Each information
file may contain nested ‘INCLUDE’ to other files. Each
package includes variations of V-COM compatible with the
TDL, MAC and two types of ZILOG assemblers. $30

F ﬂS[SCI'een CRT emulation and Screen Line Editor

FASTSCREEN enhances your memory mapped
hardware by providing a fast and highly compatible
emulation of popular CRT terminals. The screen line
editing allows you to move the cursor to any line on the
screen, edit it and re-enter it without retyping.  (Great
when you mistype a long command line). It also includes
paging and optional interrupt driven keyboard routines.
(FASTSCREEN is provided as source code and requires
assembly language knowledge for installation.) $85

PIICEON 24x80 S100
Video Board

The PIICEON V-100 offers memory mapped speed,
but being I/0 mapped, uses no memory space nor bank
select. FASTSCREEN is the perfect software driver for the
V-100. Fully assembled and tested by PIICEON, the
company known by OEMs for reliability.

PIICEONwith FASTSCREEN . . . .. ............ $480
PIICEONboardonly . . . ................... $460

Circle 409 on inquiry card.
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CP/M
CUSTOMIZABLE

FULL SCREEN EDITOR |

The Industry
Standard is
Uniquegf User
Oriente

VEDIT is user oriented to make
your editing for program development
and word processing as fast and easy
as possible. Particularly unique is the
customization (installation) process
which makes VEDIT the only editing
package that allows you to determine
your own keyboard layout and use
any available cursor and function
keys. Just think of the difference it
makes in your ease of learning and
usage to type cursor and function keys
instead of memorizing obscure control
characters. The customization extends
to much more, takes only a few
minutes and requires no

programming knowledge.

Unequaled Hardware
Support

The CRT version directly
supports over 35 terminals (including
ANSI standard) in its installation
menu and utilizes ‘smart’ terminal
features such as line insert/delete,
reverse scroll, status line and reverse
video. Function keys on terminals
like the Televideo 920/950, Heath
H19, IBM 3101 and XEROX 820 are
all supported. The memory mapped
version is extremely flexible, supports
bank select such as on the SSM VB3
and screen sizes up to 70 X 200.
With this level of customizability and
hardware support, VEDIT will be fully

integrated into your system.

User Oriented
Features

You get the features you need,
like searching, a scratchpad buffer for
moving and rearranging sections of
text, complete file handling on
multiple drives and iteration macros.
For ease of use VEDIT has features
you won't find elsewhere, like
automatic indenting for use with
structured languages such as Pascal
and PL/I. You are less likely to make
a mistake with VEDIT, but if you do,
one key will ‘Undo’ the changes you
made to a screen line. And if you
run out of disk space with VEDIT, you
can easily recover by deleting old files
or even inserting another diskette.
Take a hint from our customers who
have other editors and word
processors. They find VEDIT the
fastest and most comfortable to use.

Full Screen Editing
with Exceptional
Speed

VEDIT gives you true ‘what you
see is what you get’ full screen
editing. It creates and edits standard
text files of up to one diskette in
length, which are fully compatible
with all compilers and text processors.

VEDIT’s unequalled speed is partly
due to its ability to edit up to 47K of
a file entirely in memory. There is
no slow and annoying continuous
disk accessing as found on most other
editors/word processors. Yet you can
still handle multiple files, insert a
specified line range of another file
anywhere in the text and even change
diskettes.

New Word
Processing

The new word-wrap and ability
to print any part of the file makes
VEDIT suitable for simple stand-alone
word processing, or it may be used in
conjunction with a text processor.
Printer control characters can be
imbedded in the file. The cursor’s
line and column positions can
optionally be displayed.

Now for
Xerox 820
[BM 8088

Ordering

Many dealers carry VEDIT, or
you may contact us for fast delivery.
Specify your microcomputer, video
board or the CRT terminal version,
the 8080, Z80 or 8086 code version
and disk format required.
Demonstration versions available for
some machines.

VEDIT - Disk and manual
For80800rZ80......... $145
For CP/M-86 or IBM 8086 . .$195

Manualonly ............. $15

VISA or MASTERCARD Welcomed

Apple 11 Softcard * TRS-80 II and I
SuperBrain * Heath H8/H89 ¢ Altos
NorthStar * Vector * MP/M ¢ IBM

CP/M and MP/M are registered trademarks of Digital Research, Inc
Apple [l is registered trademark of Apple Computer, Inc. SoftCard isa
trademark of Microsoft. TRS-80 is a trademark of Tandy Corp.
1955 Pauline Blvd., Suite 200
Ann Arbor, Michigan 48103

(313) 996-1299

CompuView

www americanradiohistorv com
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Lots of like new products
in this free catalog!

RE] Sales

Company

is selling
6,127
stata-of-tha-art
elactronic
{nstruments

Amplisers
Analyress
Allenuatoss

[T e

Fu

Generators

pliers Deretooment

Microcompules 9
v

Catalog

(800) 225-1008

REl Sales Company

Money back guarantees, too!

You can save a lot on equipment acquistion costs when you acquire
good-as-new electronic equipment at ‘‘good-as-old” prices. More
than 6,100 like-new items have been removed from the North
American inventory of Genstar Rental Electronics, Inc., and they’re
all available for purchase right now. Ask for your free copy of the
sales catalog now. Call (800) 227-8409 . . . in California (213)
993-7368, (415) 968-8845, or (714) 879-0561 . . . or (800) 225-1008
— in Massachusetts (617) 938-0900.

GENSTAR
REl Sales Company

19525 Business Center Drive ® Northridge, California 91324

o e e — — —————————————

| For your Free Catalog - Quick - Fill out and send in this coupon todny!1
0O | do want your free Sales Catalog 0O It's very important to me to get the I

l right away. Send it to me . .. NOW! following good, like new equipment |

| 0O rd like a copy of the new Genstar at less-than-new prices: |

Rental Electronics, Inc. Rental S _ S

| Catalog, too. I I

: NAME S — _—_TITLE I
ORGANIZATION o S — e ——— - I

| moomess MAIL STOP |

| crrvstaterze R |

| TELEPHONE ‘ " 8282

| Please complete coupon and mail to: Genstar REI Sales Company, 19525 I

L Business Center Drive, Northridge, CA 91324 © Genstar REI Sales Company 1982-‘
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Editor's Note: Steve often refers to previous
Circuit Cellar articles as reference material for
each month’s current article. Most of these past
articles are available in reprint books from
BYTE Books, 70 Main St., Peterborough, NH
03458. Ciarcia’s Circuit Cellar, Volume 1
covers articles that appeared in BYTE from
September 1977 through November 1978.
Ciarcia’s Circuit Cellar, Volume II contains
articles from December 1978 through June
1980. Ciarcia’s Circuit Cellar, Volume III con-
tains the articles that were published from July
1980 through December 1981.

The Z8-BASIC Microcomputer
and the Sweet Talker voice syn-
thesizer are available from:

The Micromint, Inc.

917 Midway

Woodmere, NY 11598

(800) 645-3479 (orders only)

(516). 374-6793 (technical
information)

A Z8-BASIC Microcomputer ex-
pansion motherboard, a cassette
interface, a memory-expansion
module, and Z8 cross-assemblers
(for CP/M and TRS-80 systems)
are also available.

To receive a complete list of Ciarcia Cir

cuit Cellar kits available from The Micro
Mint, arcle 100 on the inquiry card
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ARE

ZEuS™ is a minicomputer
AND a microcomputer.
Through multiprocessor tech-
nology, each user has a dedicated
Z-80A-based single-board micro-
computer module, housed in the
system mainframe.

But users enjoy minicomputer
performance and capacity. Includ-
ing modular hard disk storage of
34 to 600 rmegabytes. Tape backup.
Shared printers with spooling and
queuing. Disk caching. Access to a
common database.

ZEuS sounds powerful.
Now prove it.

And ZEuS isn’t fazed by light-
ning, voltage variations, or power
failures. Power for the entire
system is “buffered” through a
battery/recharger system that
provides up to 20 minutes of
operating power.

Unequalled value. MUSE™
multiprocessor operating system is
compatible with CP/M®. Minicom-
puter performance and capacity.
New levels of reliability and flex-
ibility. All at a per-user price that
is shockingly competitive. If the

Unequalled flexibility and Ciry/ae/Zip

reliability. The completely mod-
ular, stackable system can expand
to 64 users. To add a user; add
only a dumb terminal and an _ 2364 Walsh Avenue

inexpensive user microcomputer 2:.5':;“;:;;,‘112‘:;:,, Santa Clara, CA 9505

module. becccscceeceeseesaesesaneneeeed  (408) 496-6910 TWX 910-338-2099

coupon isn’t fast enough, call.

Phone

Trademarks

OSM Computer Corporation
ZEuS. MUSE: OSM Computer Corporation

0 - - - -
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Why this operating system?

Ask the leading independent
software vendors. They know
Intel’'s iRMX 86 well
enough to know it's
an industry standard;
that it allows them to
plug into VLSl tech- 1
nology, and to design in
a heap of high-perform-
ance features. :

Ask OEM'’s. They'll
point out how it lets them
tap a vast reservoir of mass-
market application software.
And how major software
houses have already packed it

How marvelous?
iRMX 86 has two to
five times the multitasking
: talents of any other microcomputer
with popular languages. ' : operating system. So users can perform
And both will tell you that iRMX 86's  yarious chores simultaneously —with blazing,
performance and cost advantages are flat realtime system response. Thanks to ultra-
out impressive. Which makes it a marv- fast context switching, task synchronization

elous match for the industry’s most widely ‘based i
used VLSI microcomputers—the iAPX e Xiﬁl?ﬁyMﬁsgé g‘,i;siiepgzsri;niuld_
86 and iAPX 88. processing. Not only overseeing our 8087

numeric processor and 8089 1/O processor,
but going even further. Often helping a
who%e team of 8086, 8088 microprocessors
and 8087, 8089 processor extensions work
together. While you're reaping the rewards
of multiprocessing performance —without
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PTED
WHERE.

having to wrestle with multiprocessing Incidentally, all these features are
software. available for $130/unit in OEM quantities.

Most importantly, iRMX 86 is the only Plus all are backed by extensive docu-
operating system taking mentation, development
full advantage of The leading software vendors have added the tools, workshops, tield
VLSI—already putting most popular languages to iRMX 86. support, software main-
its advanced arc_hi— bl Laniiios Al tenance, apd.a company
tectural virtues into FepEn name that’s liable to turn

A icrosof BASIC Interpreter

silicon. BASIC Compiler up anywhere.

A prime example COBOL Who knows, maybe
being our iAPX 80130 Microfocus CIS COBOL everywhere.
operating system Digital Research CBASIC For a free copy of
processor. It squeezes b FORTRAN our article “Choosing a
timing tasks, interrupt Pascal Microcomputer Operating
processing and key PL/M System,” contact your
functions of the iRMX Rl miice local distributor. Or write
86 nucleus all onto a , our Literature Department,
chip. Marking the first major chapter in our 3065 Bowers Avenue, Santa Clara, CA 95051,
commlliltment to bn;_rflg operating softwareth (408) 987-8080.

o orman » ® =
T G u iyt celvers
: solutions

And when it’s time to tie into a com-

! 3 ’
municatons network’ you wont have to get Europe: Intel International, Brussels, Belgium. Japan: Intel Japan, Tokyo.

tan led up wnung Complicated Software: United States and Canadian distributors: Alliance, Almac/Stroum. Arrow
i% A g . Electronics, Avnet Electronics, Component Specialties, Hamilton/Avnet.
built-in software drivers are already in place.  Hamiton/Electro Sales. Harvey, Industrial Componens, Pioneer, L A. Varah,

In fact, iRMX 86 is the only microcomputer T
operating system to support Ethernet}
the de facto standard for local area networks.

Circle 156 on inquiry card. Ethernet is a trademark of Xerox Corporation.
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Neal Atkins
S Island Ave., Apt. 16-C
Miami Beach, FL 33139

Enrique Castro-Cid
7136 Bonita Drive
Miami Beach, FL 33141

A Homebrew Graphics Digitizer

For the past six years, coauthor Enrique Castro-Cid has
been developing a new art form that combines art, com-
puters, and mathematics. In particular, it uses branches
of mathematics called conformal mapping and complex
variables. Castro-Cid'’s technique is related to such topics
as relativity and black holes in space. Images of giant ob-
jects the size of the earth are transformed to canvas size
through a process that involves converting a drawing to
coordinates and transforming the coordinates using
mathematical functions to new points plotted and
painted on canvas. Although the early work was done
completely by hand, the use of computers for this process
was a natural evolution.

This article describes a device that, when used with a
computer, converts a drawing to its Cartesian coor-
dinates (see photo 1). This graphics tablet is inexpensive
and easy to build using the most elementary tools, yet it
provides a high degree of accuracy. It can be im-
plemented on most microcomputers that have two A/D
(analog to digital) input channels. It can also replace the
paddles or joysticks found on some computers.

Child’s Play

We considered several designs for this graphics tablet.
The simplest scheme to implement mathematically is a
Cartesian-coordinate device having two linear poten-
tiometers, one for the X direction and one for the Y direc-
tion. This idea is similar to the way the child’s toy Etch-
A-Sketch works. The disadvantage of such a device is the
user must turn two knobs. If the two potentiometers are
somehow connected, the mechanical linkage becomes
quite difficult to fabricate, requiring either a rack-and-
pinion gear or a string drive. A second design is based on
polar coordinates, where the angle and radius are
measured. The device to measure the angle can be easily
built using a potentiometer, but the varying radius is still
difficult to measure.

However, the human anatomy provides a very work-
able solution to this problem. A person’s shoulder and
elbow are able to cover a wide area without actually
changing the length of his arm. Using the human arm as a
model, a two-section mechanical arm, having pivots

72 February 1982 © BYTE Publications Inc

analogous to the shoulder and elbow joints (see figure 1)
can be built. Such a design is easily fabricated using two
fixed-length members and two potentiometers. The
mathematics becomes more involved than in the other
designs, but the use of a computer makes construction a
simple task.

(1a)
0.0 4 m o0
{ ‘
- 1 +—+——1+— v—i——-F—s‘:ﬁL‘-u—s—-izr}-
+——1— T—TTTT T T 1T+t++T
- il - 1 4 S T
- ’ . -— 1
EEEEEEEEEEEE
| HHHHH
(-10,~15) (10,-15)
(1b)

H/2 o ' H/2

Figure 1: Trigonometric conception of the graphics digitizer.
Figure 1a shows the physical arrangement of the potentiometers
on the arms. Figure 1b is labeled with the variables used to
represent measurements made by the device.

Circle 405 on inquiry card. ===
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One of the great masters?

Although the Datasouth DS TSO matrix printer may not exactly rate as o work of art, oty customers have a vere
high opinion of its value. Over the past vear. we have shipped thousands of DSTSO printers to customers throughout
the world. Many of our sales now come in the form of repeat business— a strong testimonial to the aceeptance of
a product

The success of the DSTSO inavere competitive market did not happen by accident: rather through our sensitivite
to the needs of the ndustre. This sensitivity we cany through research and developiment. production and quality con
trol and tinallu to after sales support and sewice

Recentlvwe introduced new enhancements to make the DSTSO printer even more versatile. Dot addressable raster
scan graphics produces output of computer generated charts. maps and graphs at a resolution of 75 x 72 dots per
inch. Variable horizontal pitch selection allows printing at 10, 12
or 16.5 characters per inch plus double wide printing at 5. 6 or
.25 characters per inch. The expanded 2K FIFO print buffer
handles a full CRT sereen dump at up to 9000 baud without de
laving the host sustem. We also offer transparent mode for isolat
ing conmmunications problems. and for APL users. the dual ASCII
APL. character set option

Checkourlistof features andwe thinkyouwillagree that the DS 180
ofters the most complete pertormance package in matvis printers.

PO PRINGD R TANDAR ~ W HONAL L ATURES
0 4 g lieshinn |

AT AN

I'he DS TS0 s available nationwdde through our
network of sales service distriibuators,

computer corporahon

P.O. Box 240947  Charlotte, NC 28224 « 704/523-8500
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Geometry and Formulas
To find the coordinates X,Y of the stylus, given any
voltages V,, V, provided from two potentiometers, the

Photo 1: The homebrew graphics-tablet digitizer, built from a
standard drafting table.

(2a)

Photo 2: Construction details of the graphics tablet. Photo 2a
shows the arrangement of the potentiometers on the table and
the arms. Note the stylus holder borrowed from a commercial
pantograph. Photo 2b shows how clearance was obtained for
the batteries and the on/off switch.
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voltages are converted to angles using the following
equations:

0, = scale, X V, + trans,
0, scale; X V, + trans,

The isosceles triangle (see figure 1b) formed by the two
equal, fixed-length arms R has a variable-length
hypotenuse H. At its apex is the potentiometer that pro-
duces V,. This voltage is converted to angle 8, using the
equation above. Trigonometry relates the base angles 3,
and the lengths H and R, as follows:

B =90 — 6,/2
and H/2R = sin (8,/2)
H = 2R sin (6,/2)
Thus 8, = 2 arcsin (H/2R)
The angle ¢ of the radius H is the sum of angle § and
angle 3:

=6 +g
Using the equation for 8 above:
¢ =6, +90 —0,/2

This provides a solution, expressed in polar coordinates,
involving a radius of length H and angle ¢ as its only
variables. This is easily transformed to Cartesian coor-
dinates:

X = H cos (¢)
and Y = Hsin (¢)

The computational procedure is as follows: beginning
with voltages V, and V,, the angles 8, and 8, are com-
puted. Radius H is found from angle 8, and R. Angle ¢ is
found using angles §, and 6,. Finally, the coordinates X
and Y are computed using H and ¢.

Calibration

The device is calibrated by setting the stylus to two
known test points (X;, Y,), (X;, Y.) on the table and
sampling the corresponding voltages V,,, where i is the
potentiometer and j is the test point number. Then for
each of the two positions:

¢, = arctan (Y;/X;) and H, = JX* + 1?2
Using earlier equations (remember that 8,, refers to poten-
tiometer 2 and 6,, refers to potentiometer 1):

#,; = 2 arcsin (H,/2R)
8, = ¢, — 90 + 6,,/2
0., = scale;, X V., + trans;
for potentiometer i test point 1
0., = scale; X V., + trans;
for potentiometer i test point 2

Circle 123 on inquiry card.
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THE FUTURE TERMINA
- WILL COST $465.°°

WELCOME TO THE FUTURE.

-

For %465. this full feature terminal is
a lot smarter than you think!

Cali the “800" number today to order or for more
information.

*  800-277-1258
In California call 800-972-5286

. The /// // |
Emulog Inc. /
Fomont A S "STAR

(415) 490-1290 Manutactured by Emulog Inc

Sold exclusively through
Phasar Markeling
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wo great single-user
computers that can grow
for multi-user applications
when you need it.

We're bursting with new ideas when it
comes to small business computers and
peripherals designed to give vou much more
value for vour money. That's why we've
zoomed to our No. 1 position among inde-
pendent suppliers of CRT terminals. We make
it our business to get new ideas to market
first. So, meet our latest new idea. The
Model TS 802.

The new TS 802 has been designed with
upgradeability and growth in mind. You can
start out with a Model TS 802, using it as a
powerful, single-user work station with a full
data processing and word processing capa-
bility. Then, as your computer needs expand,
you can add our TS 806 or TS 816 multi-user
hard disk system to build a versatile multi-
station mass storage computer for up to 16
users and 70 Mbytes of on-line storage.

The TeleVideo TS 802 computer. It can grow
as vour needs grow. Thats computer power
with no restrictions or hassles. Now, that's
a real new idea!

New Technology Galore

Looking at the hardware, our new idea
TS 802 Series comes in two different versions.
The TS 802 features two 5%-inch floppy disks
for 1 Mbyte of on-line storage, a Z80A micro-
processor; 64K or RAM memory, and a 4K
EPROM for diagnostics. The TS 802H com-
puter has one 5%-inch Winchester disk drive
with 10 Mbytes of on-line storage, and a
single 500 Kbyte minifloppy disk unit. Both
versions come in an attractive, low-profile
desktop enclosure that can enhance any
modern office decor:

Nationwide Service:
All computers are backed and serviced by
General Electric’s Instrumentation and Com-
munication Equipment Service Centers.

Circle 352 on inquiry card.

Worth Looking Into

Both versions of the TS 802 computer otfer
an easy-to-read green phosphor CRT display
with an exclusive paiented character reso-
lution that spells goodbye to evestrain. The
telescreen gives yvou advanced editing with
wraparound, smooth scrolling, special graph-
ics characters, and versatile screen attributes.
And the detachable keyboard can.be placed
conveniently anvwhere vou want it.

Just the Software You Want

In its stand-alone mode, our new TS 802
Series uses the *CP/M® operating system.
In the multi-user mode, each TS 802 satellite
user station runs CP/M under TeleVideo's
unique £MmmOST™ Service processing sys-
tem that provides scheduling, file/record
locking, and data base access control formerly
only possible with much more expensive and
sophisticated multi-user operating systems.

The Price is Right, Too!

Our new idea Model TS 802 computer is
priced at just $3495. And the Model TS 802H
is only $6995. These two revolutionaries can
deliver new idea features vou might have to
pay $30,000 for elsewhere. If you want to get
down to business, try a new idea computer
from TeleVideo today.

a9 Televideo

TeleVideo Systems, Inc.

1170 Morse Avenue

Sunnyvale, CA 94086

(408) 745-7760

(800) 538-8725 (Toll free outside California

*CP/M® is a registered trademark of Digital Research, Inc.

FMmmMOST™ (Multi-Usen multi-task, imulti-processor
Operating System ‘Technology) is a trademark of
TeleVideo Systems, Inc.
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For each potentiometer i there are two equations and two
unknowns: scale and trans. However, § and V are
known. Therefore, the next step is to solve for the
calibration factors:

del = V,. - V,z
scale, = (0, — 0,)/del
trans, = (V,. 0n - V,z 0“)/del

The computational procedure is as follows: compute
the angles 8 for both potentiometers (i) at both positions
(/). Then, compute the calibrating factors for poten-
tiometer i = 1, and repeat for the second potentiometer.

Construction Details

The graphics tablet was constructed using materials
readily available from most art or drafter’s suppliers. The
table is a standard 18-inch by 26-inch wooden drawing
board, drilled and countersunk to accommodate poten-
tiometer 1 (see photo 2a). Two 14-inch-long two-by-twos
were screwed to the underside of the table, providing
clearance for the batteries and the on/off switch (see
photo 2b). The A/D converter accepts signals in the
+2.56-V range. Four D cells were selected as a power
supply (see figure 2) because of their low cost and noise
immunity. Also, due to the high resistance of the poten-
tiometers and the A/D converter's high internal
resistance, the battery drain is very low. The batteries
provide +3 V. If your A/D converter requires only a
positive voltage, the two batteries on the negative side of
ground can be eliminated. Batteries of other voltages can
be substituted to meet other applications or completely
omitted if you substitute the potentiometers for paddles
or joysticks.

The graphics tablet operates by measuring angles;
therefore, in order to achieve high degrees of accuracy,
the potentiometers must "have a very linear taper
(response). At first we used inexpensive 10 percent
tolerance potentiometers as shown in the photos. We
found when a straight line was drawn, the digitized
computer-graphics line had a slight waviness. However, a
later model of the tablet was built using precision linear
taper 0.5 percent potentiometers that greatly reduced this
problem. They are mounted so that when the arms are at
the middle of their range of motion, the shafts of the
potentiometers are rotated approximately halfway.
They must never be at their limit. Another condition af-
fecting accuracy is mechanical rigidity; the arms must be
free of play and torsion. The working arm length from
potentiometer to potentiometer and from potentiometer
to stylus is exactly 7 inches. This measurement is critical
if the device is to be linear. Notice the longer arm is
counterbalanced to prevent potentiometer 2 from drag-
ging on the drawing surface. The counterweight consists
of a number of metal washers mounted on a bolt. Some
of the hardware, such as the knurled nuts and stylus
holder, was borrowed from a pantograph (a device for
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enlarging drawings) that we purchased at the local art
store.

Operation and Programming
The program in listing 1 was written in BASIC and can
be easily modified for other systems. The main routine
has two options: Calibration and Draw. During calibra-
tion, the computer asks the artist to place the stylus at
position one, where X = —4 and Y = 0. The artist then
enters the coordinates —4, 0, and the computer samples
the voltages from both potentiometers. Then the procelss
is repeated for position two, where X = 8 and Y = -8,
We found the choice of test points not to be critical, byt
these two provide a good compromise for the physical
placement of the stylus and the accuracy of the
trigonometric functions. However, the measurement and
perpendicularity of the points should be as exact as possi-
ble. The program now has all the information it requires
to compute the calibrating factors scale and trans. Once
the calibration procedure has been done, it does not have
Text continued on page 86

3 {>v;

y
Ry b3

>
Rzir—sz

SK LINEAR TAPER
PRECISION POTS

S S

FDGND

Figure 2: A schematic diagram of the digitizer showing the
simplicity of the device. The analog voltages provided by the
potentiometers are stored in a computer after they are put
through an analog-to-digital converter.
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Figure 3: A representation of an original drawing after it has
been digitized and transformed according to a mathematical
equation of the artist’s choosing. ;
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TRTIC MENMORY BRERK THRUUGH

i

16K STATIC RAM $169

Finally, you can buy state-of-the-art
S-100 static memory for your
computer at unprecedented savings.

Memory Merchant’s memory
boards provide the advanced
features, quality and reliability you
need for the kind of operational
performance demanded by new
high-speed processors.

COMPLETELY ASSEMBLED

These memory boards are not kits,
nor skeletons—but top quality, high
performance memories that are
shipped to you completely assembled,
burned-in, socketed, tested and
insured with one of the industry’s
best warranties.

SUPERIOR DESIGN & QUALITY
Memory Merchant's boards are
created by a designer, well-known
for his proven ability in advanced,
cost-efficient memory design.
Innovative circuitry provides you
with highly desired features and
incredible versatility.

Only first quality components are
used throughout, and each board is
rigorously tested to assure perfect
and dependable performance.

SHIPPED DIRECT FROM
STOCK
All Memory Merchant’s boards are
shipped direct from stock, normally
within 48 hours of receipt of
your order.
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64K STATIC RAM $795

32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659

NO RISK TRIAL
We are so convinced that you will
be absolutely delighted with our
boards that we extend a no risk trial
offer. After purchasing one of our
boards, you may return it (intact) for
any reason within 15 days after
shipment and we will refund the
purchase price.

NEW 18 MONTH LIMITED
WARRANTY!

The reliability of our boards, through
quality controlled production and
proven performance, has enabled
us to extend our warranty to a full
18 months. This includes a 6 month
exchange program for defective units.

HOW TO ORDER
Please send check, money order,
VISA or MASTERCHARGE (add ICA#)
with your order. Sorry, no C.0.D's.
Specify model number, and quantity
desired. Shipping and handling
charge is $5.00 per board. California
residents add 6% Sales Tax. Credit
card purchases may be telephoned
to (415) 483-1008.
OEM and DEALER inquiries invited.

~amory
m

Mearchant

14666 Dqolittle Drive
San Leandro, CA 94577
(415) 483-1008

64K RAM, Model MM65K16S

Cool running operation to 10 MHz

Ultra low-power consumption
Fully loaded 64K board draws:
Typ. 350 Ma. (Max. current 550 Ma.)

Bank Select Capability

Extended Addressing Capability

One 16K submodule equipped with a
2K window which may be located
in any of the 2K segments

2716 (5V) EPROM Compatibility:
Programmed 2716 EPROM's may
replace any or all of the RAM

Four independently addressable 16K
submodules on one board organized
as two pair of independent 32K
banks or as one 64K Extended
Address Page. Each 32K bank
responds independently to phantom.
Bank Select logic is compatible
with either Cromemco Cromix* or
standard Bank Select software.

*Cromix is a trademark of Cromemco.

New 16K (2K X 8) 150ns Static RAM

Runs on any S-100, 8-bit system

MPM Conversion Option: Write for details.

16K RAM, Model MM16K14

Bank Select Capability

Extended Addressing Capability

One 4K segment equipped with 1K
windows

Four independent 4K X 8 byte
segments

Uses field proven 2114 (1K X 4)

Low-power consumption (Typ. 1.3 Amps)

Runs on any S-100 8080, 4 MHz
Z-80 or 5 MHz 8085 system.

Prices, terms, specifications subject to change without notice.

Circle 197 on inquiry card.
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Listing 1: A BASIC program that allows calibration of the digitizer and storage of drawing information.

100
110
120
130
140
150
160
170
200
el
eeo
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
499
500
510
520

530
540
550
560
570
S80
590
600
610
620
630
640
650

REM
REM
REM
REM
REM
DIm
REM
R

REM

AR kRR
* ETCH *
RERRARRR

X(200)»Y(200),THETA(2,2),VCAL(2,2),SCALE(2),TRANS(2)
INITIALIZE

g 7,0
MAIN LOUP, READ USERS RESPONCE,

INPUT "CAL UR DRAW",ANSS

60

REM
REM
REM
REM
REM
REMm
REM
REM
FOR

REM

NEX
FOR

NE X
RET
REM
REM
REM
REM
REM
REM
REM
REM
REM
1

REM

IF ANSS = "CAL"™ THEN GOSUB 300
1F ANSS 3 "DRAW®™ THEN GOSUB 600
10 210

RAEARAAN

* CAL *

ARRRR AR

IPOSTNBY 10 2
PRINT "SET THE ARMS TO POSITION",IPOSTN

INPUT "X POSITION IS",XCAL

INPUT "Y POSITION I8",YCAL

SAMPLF A/D CONVERTER AND GET V1, Vo,
Gosus 1000
VCAL(1,IPOSTN) = VI

VCAL(2,IPDSTN) = V2
H 8 SOR( XCALT2 ¢+ YCAL?t2 )
PHI ® ATN( YCAL / XCAL )

IF XCAL <€ 0 AND YCAL >=0 THEN PHI = PI(1,.0) ¢ PH]
IF XCAL € 0 AND YCAL < 0 THEN PHI = PI(1,0) ¢ PHI]
IF XCAL > 0 AND YCAL < 0 THEN PHI = PI(2,0) + PHI
THETA(2,IPOSTN) = 2,0 « ASNC( H / ( 2,0 « R ) )
THETA(1,IPOSTN) = PHI ¢ ( THETA(2,IPOSTN) = PI(1,0) ) / 2,0
T IPOSTN

1POT=! TO 2 '
DENOM 3 VCAL(IPOT,1) = VCAL(CIPOT,2)

SCALE(IPUT) s ( THETA(IPOT,1) = THETA(IPOT,2) ) / DENOM
TRANS(IPOT) = ( V(IPOT,1) * THETA(CIPOT,2) ->

eV(IPOT,2) * THETA(IPOT,1) ) / DENOM

T IPOT
URN

RANNARRK
* DRAW =*
IR R 8 2
INITIALIZE BUFFER INDEX
2 0
SAMPLE A/D CONVERYER, GET Vi, V2,

Listing 1 continued on page 84
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2200 SERIES

TEK

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

The scope: Tektronix.
The performance: extraordinary.
The price: now just $1100!

The 2213 is the oscillo-
scope you've been
waiting for, from the
world’s largest and most
respected scope
manufacturer.

Its advanced design
makes possible an un-
precedented low price for
quality, performance and
reliability that are unmis-
takably Tektronix!

Now. when you order
direct via our new toli-free
order desk, you can take
delivery on this Tektronix
oscilloscope for the lowest
price ever offered!

The 2213’s radical new
design includes 65%
fewer mechanical parts,
fewer circuit boards,
electrical connectors and
cabling. Result: alower
price for you plus far
greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic
families. A complete trigger
system for digital. analog or
video waveforms. And new
high-performance Tektronix
probes are included!

2213 PERFORMANCE
DATA

Bandwidth: Two channels
dc— 60 MHz from 10 V/div
to 20 mV/div. (50 MHz from
2 mV/divto 10 mV/div).
Sweep speeds: Sweeps
fromQ0.5st0 50 ns (to 5
ns/div with X10 mag)
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Ac-
curateto + 3%. Acordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.

(Need dual time-base
performance and timing
accuracy to = 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:

Modes include TV field,
normal. vertical mode. and
automatic; internal, exter-
nal. and line sources; vari-
able holdoff.

Probes: High perform-
ance, positive attachment.
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
complete®. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people who can answer
your questions about the

2213. Your direct order in-
cludes a 15-day return pol-
icy and full Tektronix
warranty.

For 35 years, Tektronix
has been bringing the
highest standard of per-
formance to professionals
throughout the world.
Now it’s easier than ever
toget your hands ona
Tek scope!

ORDER TOLL-FREE

800-547-1845

Ask for Department 200
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8 am EST to 5 pm PST.

“Price FO B.. Beaverton. OR

Copynght©1982 Tektronix. Inc. All rights reserved. 122
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Tektronix

COMMIT TED TO EXCELLENCE
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Now —_ A four station The Altos Business Computer
‘ b J

Special. The most powerful,

hard diSk bUSiness computer reliable, easy-to-use system in its

price range. And Altos backs it up

Wi‘th letter quality printer, with on-site, nationwide service.

The hardworking engines of
terminals and get-rolling 3" o reom
software for less (G oocup with
than $15 aday.* |5 s dmma er rapic
access, 10, 20 or 40 MByte

Winchester hard disks let you file
from a 3,000 to 12,000 page load.
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Our get rolling business soft-
ware package includes multi-user
systems software, Wordstar ™ for
word processing and Microplan ™
for business analysis. And when
you need more, your local Altos
representative can route you
through to hundreds of other busi-
ness and accounting programs, to
meet virtually any requirement.
Plus Altos also lets you com-
municate with other computers,
mainframes, and even allows
networking.

Get on the right track! Join

thousands of professionals, insti-

tutions and businesses who rely
on Altos computer systems. Call
our toll free number or write
today for the Altos sales and
service depot nearest you.

All aboard!

Circle 17 on inquiry card.

*Price approximate and may vary In your area. Daily lease

based on: $17.000 principal, 20% annual interest. S-year
term. Includes: Altos ACS8000-10 computer, letter quaiity
printer. four Altos “‘smart’’ terminals and get-rolling
software. Does not include tax. Installation. training and
maintenance. Offer expires February 28, 1982.

Wordstar Is a trademark of MicroPro Intemational Corp.
Microplan is a trademark of Chang Laboratories. Inc.

© 1981 Altos Computer Systems

Packed with
fresh ideas
for business

COMPUTER SYSTEMS

2360 Bering Drive
San Jose, California 95131

800-538-7872

(In Calif. 800-662-6265)
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Listing 1 continued:

6060
670
680
690
700
710
720
730
740
750
760
170
780
790
800
807
810
820
630
840
850
860
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150

cosug

‘THETA

THETA
PH]
H
1
IF I»>
PR
RE
DOEND
X(Il)
Y(I)
REM €
Gosun
IF DO
REM
RETUR
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
"REM
REM
REM
REM
REM
REM
REM
REM
REM
RETU
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
RETU
STYOP

1000
1 = SCALE(Y) = Vi ¢ TRANS(1)
2 8 SCALE(2) % VP + TRANS(?)
8 ( P1(1,0) o THETA? ) / 2,0 # THETA\
B 2.0 # R & SIN( THETA2 /7 2,0 )
2] ¢
200 THEN DO
INT Y"anpanwe RUFFER FULL #ntwwa®
TURN

3 H & COS(PHI)
T H * SIN(PHI)

HECK IF KEY WAS REEN STRUCK, GN TN SUBROUTINE "DONE®,
2000 ) '

NE=O0 GOTO 660

N

KRR AARR

* A/D *

ARAkhdkR :

THIS ROUTINE 1S COMPUTER DEPENDENT AND MUST BE WRITTEN

By THE PROGRAMMER, EACH TIME IT IS CALLED IT SHOULD SAMPLE
BOTH POTS, GIVING VI AND V2, 2 TO S PAIRS PER SECOND IS AN
APPROPRIATE SAMPLING RATE,

vl 3 ;..ll...ll...

ve =z eneo00BO0
RN

[ T2 28 8}

%« DONE =

KRR REARE

THIS SURROUTINE 18 USED TO TERMINATE THE COLLECTION OF DATA,
IT CHECKS IF THME USER HAS STRUCK A KEY WHICH INDICATES THE
END OF COLLECTION,

IF DONE = 0 THEN CONTINUE SAMPLING,

1F DONE NOT = 0 THEN STOP SAMPLING,

THIS ROUTINE MUST RE SUPPLIED BY THE PROGRAMMER,

*

*

*

®

DONE z o0 0000000000 cce

RN
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Configuration shown inciudes two slimilne double sided, double density drives, 40 M byte Winchester subsystem with tape. hack -p.

The New 8000 SX Micro Computer System With Winchester And Floppy And Tape

Winchester technology The new 8000 SX Micro The floppy subsystem offers powerful TurboDOS.
brought a tremendous increase  Computer System withWinchester up to 1.2M byte per 8” drive. For all the facts and the
in capacity, but it also dumped  plus Floppy and Tape. It lets you The bulk memory subsystem, location of your nearest IMS
a big problem in your lap. back up and restore a single file  an incremental cartridge tape International dealer, call us today

How to dump all that data? or a complete drive with drive, stores up to 17M byte on at (714) 978-6966. Or write:

Trying to transfer 10 to 40M maximum efficiency. a single cartridge.
bytes of data between Winchester ~ Choose from 10, 20 and 40M And, of course, the computer II \ / IS
and floppies takes an armload byte Winchester subsystems, with  itself offers proven IMS top per- I L A ->
of diskettes and a lot of time. error detection and correction, formance and reliability. Compare WTERNATIONAL

Cartridge tape is fast, but not capable of loading a 20K byte its full 2-year warranty. We Build Computers As If Your Business
efficient for random file handling. system program in less than Operating systems include ~ Jemebee oo Vel

Answer? a second. CP/M, MP/M, and the incredibly  Telex: 910-395-6051

CP/M & MP/ M, TM of Digital Research - TurboDOS, TM of Software 2000 - FMS.80, TM of DIR Associates - WORDSTAR, TM of MICROPRO - ACCOUNTING PLUS, TM of SOFTWARE DIMENSIONS

‘Circle 151 on inquiry card.
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Photo 3: The finished acrylic-on-canvas work.

Text continued from page 78:

to be repeated unless the geometry or batteries are
changed.

The Draw option collects and digitizes the voltages
from the potentiometers as the artist draws a figure. A
sampling rate of four points per second (a point con-
sisting of two samples, V, and V,) was found experimen-
tally to be an appropriate rate for the A/D converter.
The voltages are converted to the coordinates X, Y. The
program continues in a loop, collecting data until one of
two events occurs: the user strikes the return key (the
program branches out of the loop through the subroutine
DONE, which reads the key) or the buffer is full (the pro-
gram branches out).

Remember that pivot 2, analogous to the human
elbow, should not be extended beyond 180 degrees; to do
so will cause erroneous results. However, this limitation
will not cause any restriction in drawing.

86  February 1982 © BYTE Publications Inc

The program in listing 1 is an example of how to pro-
gram the graphics tablet; it is up to the programmer to
decide how to use the coordinates. Most likely he will
display them on the video terminal.

Results

Figure 3 shows a typical drawing produced using the
graphics tablet. Enrique Castro-Cid drew the original
figure by hand and then digitized the coordinates using
the graphics tablet. Once the points were stored in the
computer, the drawing was transformed using the
mathematical function (Z + i/Z). The new coordinates
were plotted on a Tektronix 4001 graphic terminal. The
completed acrylic-on-canvas work is shown in photo 3.

We have found the graphics tablet has eliminated the
bottleneck of digitizing our drawings. The system has
developed into a good man-machine partnership, allow-
ing each to do what it does best.®

Circle 191 on inquiry card. =l
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In an age when new standards are constantly emerging,
one disk consistently meets or exceeds them all.

Maxell.The Gold Standard.

Not all disks are created equal. Some are better
than others. To find out what's best for you, look for
Maxell disks. They now carry the Gold Standard
symbol of quality. It's your assurance Maxell disks
meet or exceed every definition of quality. No matter
who establishes it. We've earned this universal supe-
riority by never relaxing our
uniquely demanding quality

control. Every aspect of manu- ( -
maxell. i

facturing is checked, then

checked again. D1
Your benefits are many. X -

Take the perpetual problem of marel 9

drop-outs. A drop-out is a tiny

defect that wastes time and

degrades computer accur-

acy and performance. Now

that you understand what a

drop-out is, forget it. Maxell

disks don't have any. Each

disk comes to you certified

drop-out free at the time of manufacture. You can
depend on this quality protecting your valuable
programs and programming time, indefinitely.
We've run disks over ten million passes under
conditions designed to find weak points and wear.
We couldn’t. And you won't.

There is a Maxell disk for the
floppy system you use, or plan
to use. Check your computer’
instructions. Or write for our

| —

| I

]| maxg|| | ‘ complete, highly informative
=g brochure.

i =-e | When you set the Gold

i Standard as your level of

quality, you'll benefit from
improved disk performance,
immediately. Bank on it.

maxeil.

Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020
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For more information on these products and other business, industrial,
and scientific computing solutions, contact your nearest CompuPro systems center.



www.americanradiohistory.com

CompuPro is a division of Godbout Electronics, Oakland Airport, CA 94614-0355 415-562-0636



www.americanradiohistory.com

CompuPro means performance,
quality, reliability.

There is no need to make the best of slow memory, slow processors, and me-too
engineering: CompuPro delivers answers for the toughest business, scientific, and
industrial computing problems. Backed by a one year limited warranty (two years for
boards qualified under the Certified System Component high-reliability program),
CompuPro system components are the leading choice of systems integrators world-
wide.

When you depend on your computer, choose a computer on which you can
depend...IEEE 696/5-100 from CompuPro.

DiSk 1 « High Pefformance DMA Floppy Disk Controlier. $495 A/T, $595 CSC. C/PM® 2.2 $175, C/PM®86 $300.

System Support 1 ¢ DBattery clock/ calendar, dual interrupt controllers; power fail interrupt; RS-232C port;
3 timers. $395 A/T, $495 CSC. Options: 4 MHz 9511A or 9512 $195. 4K RAM/ROM.

CPU Z. z80° 4MHz $295A/T, 6MHz $395 CSC.
CPU 8085/8088 Dual Processor. txecutes 8and 16 software. 6MHz $425 A/T, $525 CSC.
High Speed 5tatic Memory.

RAM 20. Extended addressing or bank select. RAM 20-8K: $210 A/T, $280 CSC. -16K: $285 A/T, $355 CSC. -24K:
$355 A/T, $425 CSC. -32K: $425 A/T, $495 CSC.

RAM 17. Ultra low power (1.6 Watts typical for 64K). RAM 17-48K: $650 A/T, $750 CSC. -64K: $795 A /T, $895 CSC.

RAM 16. 64K X8 or 32K X 16. $895 A/T, $995 CSC.

RAM 24. 128K X8 orb4K X 16. 51695 A/T, $1895 CSC.

M-Drive.

Runs CompuPro RAM under CP/M 2.2 to eliminate disk waits. Includes RAM and M-Drive software. Requires OMHz or
faster CPU 8085/88, Disk 1, and System Support 1. Return CompuPro CP/M master disk and CPU 8085/ 88 for
modification. 128K M-Drive: $1590 A/T; 256K M-Drive: $3100 A/T.

Interfacers.

Interfacer 4: Two RS-232C ports, full handshake and selectable Baud rates. $249 A/T, $324 CSC.

Interfacer 2: Three full duplex parallel ports plus one serial port. $249 A/T, $324 CSC.

Interfacer 3-5: 2 sync/async, 3 async R5-232C ports. $399 A/T, $699 CSC.

Interfacer 3-8: 2 sync/async, 6 async RS-232C ports with full handshake, software programmable Baud rates,
more. $699 A/T, $849 CSC.

Enclosure 2.
Rugged metal construction, constant voltage power supply, 20 slot high speed motherboard (fully shielded and
terminated), quiet fan, line filter, more. Desktop model $825, Rack mount $895.

Documentation.
"CompuPro Product User Manuals: 1975-1980". 250 + page book includes Interfacers 1 and 2, CPU Z, CPU 8085/88,
and all products released prior to 1981. $20. "CompuPro Product User Manuals Vol. 2”. 300 + page book includes
Interfacer 3, Disk 1, System Support 1, product updates and more. $25.

\ CP/Mis a registered trademork of Digital Research Z80 Is a registered trademork of Zilog

ompuPro” .. B7CK

OAKLAND AIRPORT, CA 94614-O355 (415)562-0636

Your authorized CompuPro soles center specializes in business, industrial, and scientific computing. Call 413-362-0636 for the nome of the sales center
neorest you, or for placing factory direct VISA® /Mastercard® orders. Prices shown do not include tax, shipping chorges, or dealer installation / support

services. Circle 69 on Inquiry card.
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The Atari Tutorial
Part 6: Atari BASIC

Atari BASIC is like other BASIC
languages in that it is interpreted,
which means that programs can be
run when they are entered without in-
termediate stages of compilation and
linking. The Atari BASIC interpreter
resides in an 8K-byte ROM (read-
only memory) cartridge in the left slot
of the computer. It encompasses ad-
dresses A000 through BFFF hexa-
decimal. You must have at least 8K
bytes of RAM (random-access
read/write memory) to use Atari

BASIC.

Strengths and Weaknesses
To use Atari BASIC effectively,
you must know its strengths and
weaknesses., With this information,
programs can be written that make
good use of its assets and features.
The strengths of Atari BASIC are:

et supports the operating system
graphics. Simple BASIC statements

Lane Winner
Atari Inc.
1265 Borregas Ave.
POB 427
Sunnyvale, CA 94086

This article appears in slightly different form
in De Re Atari, which is published by Atari,
Inc., and is reproduced with its express permis-
sion.

can be used to display graphics infor-
mation on the screen.

oIt supports the hardware. BASIC
statements such as SOUND, STICK,
and PADDLE are simple interfaces to
the hardware of the computer.

oIt has a simple interface to
assembly-language routines through
the USR function.

e The BASIC interpreter is in ROM.,
This prevents accidental modification
of the interpreter by the user pro-
gram.

oIt supports the Atari disk operating
system (DOS). Specialized calls such
as NOTE and POINT (in DOS 2.0S)
allow the user to randomly access a
disk through the disk operating
system.

oIt offers peripheral support. Any
peripheral recognized by the
operating system can be accessed
from a BASIC program.

The weaknesses of Atari BASIC
are:

o]t gives no support of integers. All

numbers are stored as 6-byte binary-
coded-decimal (BCD) floating-point
numbers.

www americanradiohistorv com

@ Mathematical operations are slow.
Since all numbers are 6 bytes long,
math operations become rather slow.
oIt does not allow string arrays.
Only one-dimensional strings can be
created.

How Atari BASIC Works
The workings of the BASIC inter-
preter are summarized as follows:

1. BASIC gets a line of input from the
user and converts it into a token-
ized form.

2. It then puts this line into a token
program,

3. This program is then available for
execution,

The details of these operations are
discussed in the following four sec-
tions:

o The Tokenizing Process

o The Token File Structure

o The Program Execution Process
o System Interaction

The Tokenizing Process
In simple terms, the tokenization of

February 1962 © BYTE Publicatiors Inc 91
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a line of code in BASIC looks like
this:

=

. BASIC gets a line of input.

. It then checks for legal syntax.

3. During syntax checking, the line is
tokenized.

4. The tokenized line is moved into
the token program.

S. If the line is in immediate mode, it

is executed.

[\

To better understand the tokeniz-
ing process, some terms must first be

defined:

Token—An 8-bit byte containing a
value that corresponds to a BASIC
keyword or element of syntax.

Statement—A complete “sentence” of
tokens that causes BASIC to per-
form a meaningful task. When
listed on the same line, statements
are separated by colons.

Line—One or more statements
preceded either by a line number in
the range of 0 to 32,767, or an

immediate-mode line with no line
number.

Command—The first executable
token of a statement that tells
BASIC to interpret the tokens that
follow in a particular way.

Variable—A token that is an indirect
pointer to its actual value; this is
done so that the value can be
changed without changing the
token.

Constant—A 6-byte BCD value pre-
ceded by a special token. This
value remains unchanged through-
out program execution.

Operator—Any one of 46 tokens that
in some way move or modify the
values that follow them.

Function—A token that returns a
value to the program when ex-
ecuted.

EOL—An end-of-line character that
has the value 9B hexadecimal.

BCD—Binary-coded decimal. This
refers to a number that uses the
6502 microprocessor’s decimal
mode.

Mini Power, (¢ Micro Price!

N8

Do your payables and receivables. . .

type letters and pBnt reports . . . all at the same time! f'i sy O
CADO'S Data & Word Processor,TWX & Telex commu- / &V @ Ve ponss
nications, and Just Ask™ inquiry system doiitall; / ¢ ¥ P, o & / :
Off-the-shelf software, self-teaching tutorials & /N (W& @"'@3‘\ n %
~ Mini-Winchester high capacity disk drives | /| P o ® //»
are available, of course. Write now for | | Sl /
free color brochure. / ,{‘QQ@? &‘Q‘&* ,L)ij@ \
--’-—-- A DI o e i w— ey ) S —— — —-&-—
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Circle 49 on inquiry card.
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BASIC begins the tokenizing pro-
cess by getting a line of input. This in-
put will be obtained from one of the
handlers of the operating system.
Normally, it is from the screen editor;
however, with the ENTER command
(which merges new program lines
with an existing program), any device
can be specified. The call BASIC
issues is a GET RECORD command,
and the data returned are ATASCII
information terminated by an EOL.
(ATASCII is a modified ASCII code
used to represent characters and sym-
bols within the Atari computers.)
These data are stored by a part of the
Atari operating system called the cen-
tral [/0 utility (CIO) into the BASIC
input line buffer from locations 580 to
SFF hexadecimal.

After the record is returned, the
syntax-checking and tokenizing pro-
cesses begin. First, BASIC looks for a
line number. If one is found, it is con-
verted into a 2-byte integer. If no line
number is present, the computer is
assumed to be in immediate mode
and the line number 8000 hexa-
decimal is assigned to it. These are the
first two tokens of the tokenized line.
This line is built in the token output
buffer, which is 256 bytes long, and
resides at the end of the reserved
operating system RAM.

The next token is a dummy byte
reserved for the byte count (or offset)
from the start of this line to the start
of the next line. Following this is
another dummy byte for the count of
the start of this line to the start of the
next statement. These values are set
when tokenization is complete for the
line and the statement, respectively.
The use of these values is discussed
later in the program execution pro-
cess section.

BASIC now looks for the com-
mand of the first statement of the in-
put line. A check is made to deter-
mine if this is a valid command by
scanning a list of legal commands in
ROM. If a match is found, the next
byte in the token line becomes the
number of the entry in the ROM list
that matched.

If at any time an error is found, a
syntax error token is assigned to that
byte and BASIC stops tokenizing,
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When you're
ready to
stop playing
around.

Maybe your home TV was

concerned with was blasting
Klingons.

But if you spend more than
a couple of hours in front of your
TV screen, you'll start to pay the
price in eyestrain. Maybe even
headaches.

It's not worth it. Mot when
you can get a Sanyo data moni-
tor that's specifically designed
forlong-term, day-in, day-outuse.

Compare display quality of a
typical home TV (left) with a
Sanyo professional monitor (right).

Sanyo monitors have been
the industry standard for as long
as there's been a personal com-
puter industry—In fact they're
recommended by computer
dealers and manufacturers alike.
That's because when you buy a
Sanyo, you're not just getting a
stripped-down TV set. You're
getting a truly professional dis-
play system.

Sanyo offers a complete

plication. You can choose from

© 1982 Sanyo Electric. Inc

OK as a display when all you were ||

selection of monitors for any ap- *

2SA

9" models with either
white or easy-on-the-eyes green
phosphors. Or a sleek new 12"
model with a special anti-reflec-

Communications Products Division

Circle 314 on inquiry card.

www americanradiohistorv com

tive screen (green or white), and
an optional desk stand with ad-
Justable tilt. If color graphics are
your thing, check our 13" full-
color models—one with TV-
compatible video input, and a
new ultra-high resolution RGB
model for computers like the
IBM, NEC and Apple ill.

Visit your computer
dealer and find out how much
better things look on a real,
professional monitor from
Sanyo.

Anything less is just
playing around.

NYO

Sanyo Electric Inc., 1200 W. Artesia Blvd., Compton, CA 90220 (213) 537-5830
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copies the rest of the input buffer in
ATASCII format to the token output
buffer, and prints the error line.
Assuming a good line, one of seven
items can follow the command: a
variable, a constant, an operator, a
function, a double quote, another
statement, or an EOL. BASIC tests to
see if the next input character is
numeric. If not, it compares that
character and those following against
the entries of the variable name table.
If this is the first line of code entered
in the program, no match will be
found. The characters are then com-
pared against the function and
operator tables. If no match is found
there, BASIC assumes that this is a
new variable name. Since this is the
first variable, it will be assigned the
first entry in the variable name table.
The characters are copied out of the
input buffer and stored into the name
table with the most significant bit
(MSB) set to a logical 1 on the last
byte of the name. Eight bytes are then
reserved in the variable value table
for this entry. (See the discussion of

the variable value table in the next
section.)

The token that ends up in the
tokenized line is the variable number
minus one with the MSB set. Thus,
the token of the first variable entered
would be hexadecimal 80, the second
would be hexadecimal 81, and so on
up to hexadecimal FF, for a total of
128 unique variable numbers.

If a function is found, its entry
number in the operator function table
is assigned to the token. Functions re-
quire certain sequences of param-
eters; these are contained in syntax
tables. If they are not matched, a syn-
tax error will result.

If an operator is found, a token is
given its table entry number. Since
operators can follow each other in a
rather complex fashion (such as
multiple parentheses), the syntax
checking of them is a bit complicated.

In the case of the double quotes,
BASIC assumes that a character
string is following, assigns a hexa-
decimal OF to the output token, and
reserves a dummy byte for the string

length. The characters are moved
from the input buffer into the output
buffer until the second set of quotes is
found. The string-length byte is then
set to the character count.

If the next characters in the input
buffer are numeric, BASIC converts
them into a 6-byte BCD constant. A
hexadecimal OE token is put in the
output buffer, followed by the 6-byte
constant.

When a colon is encountered, a
hexadecimal 14 token is inserted in
the output buffer, and the offset from
the start of the line is stored in the
dummy byte that was reserved for the
count to the start of the next state-
ment. At this point, another dummy
byte is reserved and the process goes
back to get a command.

When the EOL is found, a hexa-
decimal 16 token is stored and the off-
set from the start of the line is put in
the dummy byte for the line offset. At
this point, tokenization is complete
and BASIC moves the token line into
the token program. First, it searches
the program for that line number. If

DATAFAGE GRQ

SERIES INTERFAGE

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER

The Dataface GRQ-11 Inter-
faceexpandsyourOlympiaES
Series electronic typewriter

into a letter press quality printer for your personal or busi-
ness computer. And, you still have a fully featured electronic

typewriter—two machines in one.
The GRQ Series Interface features:

1. Standard EIA RS-232-C Serial Interface and Parallel

(Centronics compatible).

2. Standard asynchronous ASC11 code, 7 bit data; 1 start
bit; accommodates 1 or 2 stop bits automatically; accom-
modates odd, even or absence of parity bit.

3. Fifty thru 9600 Baud data rate options.

4. Two K buffer; supports X-on, X-off protocol as well as

RTS signals.
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5. Circuitboard s installed in-
side typewriter back panel
along side logic board. The

connection between boards accomplished by 40 pin
jumper cable using existing socket. No soldering required.

Power is provided to the GRQ thru two pins of the 40 lead
cable. Installation in 10 minutes.

GRQ-10 — CALL FOR SPECIAL

WHOLESALE PRICE.

Circle 101 on inquiry card.
www.americanradiohistorv.com

SUGGESTED RETAIL $349.50.

UATAFALEL L.

2372 A WALSH AVE., SANTA CLARA, CA 95050

(408) 727-6704
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With a reliable
TRAXX 100/200/300
series add-on

drive system.
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the same number is found, the com-
puter replaces the old line with the
new one. If it is not found, the com-
puter inserts the new line in the cor-
rect numerical sequence. In both
cases, the data following the line are
moved either up or down in memory
to allow for an expanding and con-
tracting program size.

BASIC now checks to see if the
tokenized line is an immediate-mode
line. If so, that line is executed
according to the methods described in
the interpretive process; if ngt,
BASIC goes back to get another line
of input.

If at any time during the tokenizing
process the length of the token line
exceeds 256 bytes, an Error 14
message (line too long) is sent to the
screen and BASIC goes back to get
the next line of input.

An example line of input and its
token form are shown in figure 1.
Table 1 shows the token values for
Atari BASIC.

The Token File Structure

The token file contains two major
segments: a group of zero-page
pointers that point into the token file,
and the actual token file itself. The
zero-page pointers are 2-byte values
that point to various sections of the
token file. There are nine 2-byte
pointers in locations 80 to 91 hexa-
decimal. The textbox on page 112
gives a list of the pointers and the sec-
tions of the token file they reference.

The Program Execution Process
Executing a line of code involves
reading the tokens created during the

THE LINE:
10 LET X=1: PRINT X

ITS TOKENIZED REPRESENTATION:

tokenization process. Each token has
a particular meaning that causes
BASIC to execute a specific series of
operations. The method of doing this
requires BASIC to get one token at a
time from the token program and
process it. Since the token is an index
into a jump table of routines, a
PRINT token points indirectly to a
PRINT processing routine. When that
processing is complete, BASIC
returns to get the next token. The
pointer used to fetch each token is
called STMCUR and is at locations
8A and 8B hexadecimal.

The first line of code executed in a
program is the immediate-mode line.
This is usually a RUN or GOTO. In
the case of the RUN, BASIC gets the
first line of tokens from the statement
table (tokenized program) and pro-
cesses it. If all the code is in-line,
BASIC merely executes consecutive
lines. , ,

If a GOTO is encountered, the line
to go to must be found. The state-
ment table contains a partially linked
list of line numbers and statements.
The lowest line number is first,
followed by increasing line numbers
up to the largest. If a line somewhere
in the middle of the table is needed,
the following process occurs.

The address of the first line is found
in the STMTAB pointer at hexa-
decimal 88 and 89. This is stored in a
temporary pointer. The first 2 bytes
of the first line are its line number.
This number is compared to the re-
quested line number. If the first
number is less, BASIC gets the next
line by adding the third byte of the
first line to the temporary pointer.

QA 00, 13 OF 06 80 20 OE 40 01 00 00 00 00 14 13 20 80 16

LINE 10 X
LINE OFFSET

TOKEN FOR
NUMERIC CONSTANT

STATEMENT OFFSET
"LET" TOKEN

B8CD ENCODING OF
THE NUMBER 1

"=" TOKEN

END-OF-LINE
TOKEN
X
PRINT TOKEN
STATEMENT OFFSET

L—END-OF- STATEMENT TOKEN

Figure 1: A line of Atari BASIC in tokenized form. The tokenized form of the line is the

one stored in memory.
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Visit Your Heathkit
Electronic Center*

where Heath/Zenith Products are
displayed, sold and serviced.

PHOENIX, AZ

2727 W. indian School Rd.
602-279-6247
ANAHEIM, CA

330€. BallRd.
714-776-9420
CAMPSELL

2350S. Baseom Ave.
408-377-892

EL CERRITO, cA

5000 Potrero Ave.
415-236-8870

LA MESA, CA

8363 Center Dr.
714-461-0110

LOS ANGELES, CA

2309 S. Flower St.
213-749-0261
POMONA, CA
1555 N. Orange Grove Ave.
714-623-3

REDWOOD CITY, CA
2001 Middiefield Rd.
415-365-8155
SACRAMENTO, CA

1860 Fulton Ave.
916-486-1575
WOODLAND HILLS, CA
22504 Ventura Bivd.
213-883-0531

DENVER, CO

5940 W. 38th Ave.
303-422-3408

AVON, CT

395 W. Main St. (Rt. 44)
203-678-0323
HIALEAN, FL

4705 W. 16th Ave.
305-823-2280
PLANTATION, FL

7173 W. Broward Bivd.
305-791-7300

TAMPA, FL

4019 W. Hillsborougn Ave.
813-886-254

ATLANTA BA
5285 Roswell Rd.
404-252-4341

CHICABD, IL

3462-66 W. Devon Ave.
312-583-3920
DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 €. 62nd St.
317-257-4321
MISSION, kS

5960 Lamar Ave.
913-362-4488
LOUISWILLE, KY
12401 Shelbyville Rd.
502-245-7611
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-632

ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA

165 Worcester Ave.
617-237-1510
DETROIT,

18645 W. Eu ht Mile Rd.
313-535-64

E. DETROIT, Wi
18149 E. Eight Mile Rd.
313-772-0416
HOPKINS, MN

101 snady Oak Rd.
612-938-6371
ST.PAUL, MN

1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 McKﬂvey Rd.
314-291 1850

OMAH

9207 le St.
402-3'9‘1”2071
ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

R LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935

AMHERST, NY
3476 Sheridan Dr.
716-835-3090

JERICHO, L.1. NY
15 Jericho Turnplke
516-334-8181

ROCHESTER, NY
937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Bivd.
216-292-7553

COLUMBUS, OH
2500 Morse Rd.
614-475-7200
TOLEDO, OH

48 S. Byrne Rd.
419-537-1887

WOODLAWN, OH
10133 Springfield Pike
13-771-88

OKLAHOMA CITY, 0K
2727 Northwest

Expresswag
405-848-7593
PORTLAND, OR

- see Vancouver, WA

FRAZER, PA
630 Lanuster Pike

5’1“534;-5555
PHILADELPHIA, PA

6318 Roosevelt Bivd.
215-288-0180

PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564
WARWICK, RI

558 Greenwich Ave.
401-738-5150
DALLAS, TX

2715 Ross Ave.
214-826-4053

FORT WORTH, TX
8825-A Green Oaks Rd.
817-737-8822
HOUSTON, TX

1704 W. Loop N.
713-869-5.

SAN ANTOMO, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT

58 East 7éoo South
801-566-

ALEXMMIIA VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Bivd.
804-460-0997

SEATTLE, WA
505 8th Ave. N.
206-602-2172

KWILA, WA

15439 53rd Ave. S.

206-246-5357
VANCOUVER, WA
516S.E. Chkalov Drive
206-254-444
HILWAUKEE. w
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology Electronics Corp. CP-199R3
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CLEAR.QUICK. QUIET.
ALL THREE, ONLY $1,095.

You get sharp, easy-to-read printouts. You get them fast,
over 150 characters per second, from a printer that's loaded
with convenience features.

The Heath/Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer. It produces up to 300 lines per minute with
whisper-quiet smoothness. The entire 95-character ASCII
set prints in upper case and lower case with descenders, in
a 9 x 9 matrix. All functions and timing are microprocessor-
controlied.

The features described below tell only part of the story. You
have to see it in action to know how good it really is.

Adjustable tractor-feed
width with dual sets

of tractors for smooth,
bi-directional paper
movement. Adjustabie
vertical and horizontal

Character pitch is hard-
ware or software-select-
abie at10,12,13.2 and
16.5 characters per
inch, for a maximum of
222 characters per line.

Standard RS-232C

interfacing for compati-
bility with most systems.
Also 20mA current loop

serial interface.

Character set includes

tabs. That gives you great
fiexibility in setting
up forms.

\

Pick the store nearest you from the list at left. And stop in
today for a demonstration of the Heath/Zenith 25 Printer. If
you can't get to a store, send $1.00 for the new Zenith Data
Systems Catalog of assembled commercial computers

and also receive free the latest Heathkit Catalog. Write
Heath Co., Dept. 334-864, Benton Harbor, Ml 49022.

HEATH/ZENITH
A

Your strong partner

Software- or hardware-
selectable baud rates
at 110, 150, 300, 600,
1200, 4800 and 9600.

Uses standard edge-
punched papers in
single or multiple forms
or fanfold.

LI e T e NS SRR

Heavy-duty construc-

Convenient cartridge

Completely enclosed Special detectors tell

33 biock graphic tion for reliable opera- ribbon for quick, no- cabinet muffles sound you when you're out
characters for charts tion and long life under mess replacement. for quiet operation. of paper or when paper
and graphs. daily use. jams.
*in kit form, F.O.B. Benton Harbor, MI. Also available completely assembled and
tested at $1,595. Prices and specifications are subject to change without notice.
CP-204A

www americanradiohistorv com
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., (a) ®) {c)

Commands Operators Functions
Hexa- Hexa- Hexa-
decimai Decimai Meaning decimai Decimal. Meaning decimal Decimal Meaning

00 0 REM OE 14 {numeric constant] 3D 61 STRS
01 1 DATA oF 15 [string constant] 3E 62 CHR$
02 2 INPUT 10 16 {not used] 3F 63 USR
03 3 COLOR 11 17 [not used] 40 64 ASC
04 4 LIST 12 18 . 41 65 VAL
05 5 ENTER 13 19 $ 42 66 LEN
06 6 LET 14 20 : [statement end) 43 67 ADR
07 7 IF 15 21 ; 44 68 ATN
08 8 FOR 16 22 {line end]) 45 69 Cos
09 9 NEXT 17 23 GOTO 46 70 PEEK
0A 10 GOTO 18 24 GOsuB 47 71 SIN
08 11 GO TO 19 25 TO 48 72 RND
oC 12 GOsuB 1A 26 STEP 49 73 FRE
oD 13 TRAP 18 27 THEN 4A 74 EXP
OE 14 BYE iC 28 # ) 48 75 LOG
OF 15 CONT iD 29 <= 4aC 76 CLOG
10 16 COM 1E 30 <> {numeric 4D - n SQR
11 17 CLOSE iF 31 >= [ __comparison] 4E 78 SGN
12 18 CLR 20 32 < 4aF 79 ABS
13 19 DEG 21 33 > 50 80 INT
14 20 DIM 22 34 = 51 81 PADDLE
15 21 END 23 35 * 52 82 STICK
16 22 NEW 24 36 *. 53 83 PTRIG
17 23 OPEN 25 37 + 54 84 STRIG
18 24 LOAD 26 38 -
19 25 SAVE 27 39 /
1A 26 STATUS 28 40 NOT
18 27 NOTE 29 41 OR
iC 28 POINT 2A 42 AND
1D 29  XIO 28 43 (
1E 30 ON 2C 44
iF 31 POKE 2D 45 = [arithmetic assignment]
20 32 PRINT 2E . 46 = [string assignment]
21 33 RAD 2F 47 <=
22 34 READ 30 48 <>
23 35 RESTORE 31 49 >= [string
24 36 RETURN 32 50 < [——comparison)
25 37 RUN 33 51 >
26 38 STOP 34 52 = ‘
27 39 POP 35 53 + unary \
28 0 2 36 54 — [operators] !
29 41 GET 37 55 ( [string left parenthesis]
2A 42 PUT 38 56 ( [array left parenthesis])
28 43 GRAPHICS 39 57 ( [DIM array left parenthesis])
2C 44 PLOT 3A 58 ( [function left parenthesis])
2D 45 POSITION 3B 59 ( [DIM string left parenthesis])
2E 46 DOS 3C 60 , [array comma])
2F 47 DRAWTO
30 48 SETCOLOR
31 49 LOCATE
32 50 SOUND
33 51 LPRINT
34 52 CSAVE
35 53 CLOAD
36 54 {IMPLIED LET)
37 55 ERROR—

[SYNTAX]

Table 1: A table of token values for Atari BASIC. Table 1a shows the interpretation of a given value as a BASIC command token.
Table 1b shows the interpretation of a value as a BASIC operator token. Table 1c shows the interpretation of a value as a BASIC
function token. The interpretation of a token value varies with its position in the line.
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8086 Super-micro

8 Mhz. - 16-bit - S-100 bus - 128K 70 nsec. RAM

Computer Benchmarks — All systems running the same BASIC program.

Manufacture - Model

IBM 3033

Seattle Computer System 2
Digital Equipment PDP 11/70
Prime 550

Digital Equipment PDP-10
IBM System 34

TEI System 48
Hewlett-Packard HP3000
Seattle Computer System 2
Alpha Micro AM-100/T
Digital Equipment PDP 11/45
Data General NOVA 3

Ohio Scientific C4-P

North Star Floating Point
Radio Shack TRS-80 II

Apple 11+

Cromemco System 3
Commodore Pet 2001

IBM 5100

Vector MZ

Class

Mainframe
Micro
Mini
Mainframe
Mainframe
Mainframe
Micro
Mini
Micro
Micro
Mini

Mini
Micro
Micro
Micro
Micro
Micro
Micro
Micro
Micro

Operating Language Run Time
System (Type") (Seconds)
VS2-10RVYL  Stanford BASIC 10
MS-DOS Microsoft BASIC (C) 33
n/a . BASIC () 45
PRIMOS BASIC V16.4 () 63
TOPS-10 BASIC (T) 65
Release 05 BASIC (I) 129
MAGIC 1.0 Microsoft BASIC (C) 178
Time Share BASIC () 250
MS-DOS Microsoft BASIC (I) 310
AMOS 4.3a Alpha BASIC (SC) 317
n/a BASIC () 330
Time Share BASIC 5.32 517
0S65D 3.2 Level 1 BASIC (T) 680
NSDOS NorthStar BASIC () 685
TRSDOS 1.2 BASIC (I) 792
DOS 3.2 Applesoft 11 (I) 960
CDOS 32K BASIC (I) 1074
n/a Microsoft BASIC (I) 1374
n/a BASIC () 1951
n/a Micropolis BASIC (I) 2251

* C = Compiler; I = Interpreter. Times (except for Seattle Computcr) taken from August 1981 issue of Interface Age.

Seattle Computer System 2 consists of 8 Mhz. 8086 CPU sct, 128K of 70 nsec. static RAM, double-
density disk controller, 22-slot TEI constant voltage mainframe, a cable for two 8’ drives, and
MS-DOS operating system (also called 86-DOS, IBM PC-DOS, Lifeboat SB-86). The system is fully
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal.
Price: $4185. 8087 Adapter also available.

-

Call for location of our nearest dealer

Software

languages running under MS-DOS.
¢ BASIC-86 Interpreter
* BASIC-86 Compiler

® Fortran-86
® Pascal-86

eCobol-86 ....................
® Macro-86 Assembler

Check for new additions

We have the following Microsoft high-level

Circle 320 on inquiry card,

AZOMPUTER

1114 Industry Dr. Seattle WA 98188

Information Hotline
206/575-1830

BYTE February 1982
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GET #1,X

PUT #1.X

INPUT #1,A$

PRINT #1, AS

BASIC Command

OPEN #1,12,0,"E:"

XIO 18,#6,12,0,"'S:"

Operating System |OCB Parameters

10CB =1

Command = 3 (OPEN)

Aux1 =12 (Input/Output)
Aux2=0

Buffer Address = ADR(*'E:"")

10CB =1

Command = 7 (Get Characters)
Buffer Length=0

Character returned in accumulator

10CB=1

Command = 11 (Put Characters)
Buffer Length=0

Character output through accumulator

10CB=1

Command =5 (Get Record)

Buffer Length = Length of A$ (not over 256)
Buffer Address = Input Line Buffer

10CB=1
BASIC uses a special put byte vector in the
I0CB to tdlk directly to the handler.

IOCB=6

Command = 18 (Special—Filf)
Aux1=12

Aux2=0

Table 2: Examples of BASIC I/O commands and the corresponding parameters that are
passed to the operating system IOCBs (input/output control blocks).

The temporary pointer will be point-
ing to the second line. Again, the first
2 bytes of this new line are compared
to the requested line. If they are less,
the third byte is added to the pointer.

| 1f a line numher does match the can.

order in which the operators are put
onto the stack can either be implied,
in which case BASIC looks up the
operator’s precedence from a ROM
table, or the order can be explicitly
stated by the placement of paren-
theses.

Pressing the BREAK key at any
time causes the operating system to
set a flag to indicate this occurrence.
BASIC checks this flag after each
token is processed. If it finds it has
been set, it stores the line number at
which this occurred, prints a
“STOPPED AT LINE XXXX"
message, clears the BREAK flag, and
waits for user input. At this point, the
user could type CONT and program
execution would continue at the next
line.

System Interaction

BASIC communicates with the
operating system primarily through
the use of 170 calls to the central 170
utility. Table 2 gives a list of user

BASIC calls and the corresponding

operating system IOCBs. (IOCB
stands for “input/output control
block.” An IOCB is a table of infor-

NEW!

ks

Speech Synthesis using the
— Votrax SC-01 with the

™:*

S$-100 P.C.BOARD

YNCHeECALKER!

e 64 PHONEMES AND 4 INFLECTIONS PROVIDE AN
UNLIMITED VOCABULARY THAT IS USER PROGRAM-
MABLE. * MORE NATURAL SPEECH OR MULTIPLE

VOICES ALSO, WITH PROGRAMMABLE OSCILLATOR.
e EASILY PROGRAMMED IN BASIC! « CALL OR WRITE
FOR COMPLETE DETAILS.

NEW! 6809 SMALL BASIC: BMli BASIC!

* 2K INTEGER BASIC FOR ADS MONITOR ADSMON
(ADSMON 1/0 CALLS ALTERABLE). * POSITIONABLE ON
ANY PAGE BOUNDARY. ¢ 20 INTEGER VARIABLES AND

AN INTEGER ARRAY. ¢ 7 BUILT- IN FUNCTION GALLS

ARITHMETIC, LOGICAL AND RELATIONAL OPERATORS
AND MUCH MORE!

*Votrax Trademark

Ackerman Digital Systems, Inc.
110 No. York Rd., Suite 208

www americanradiohistorv.com

mation used to control information
flow between the computer and either
a disk file or 1/0 device.)

When a BASIC token program is
SAVEd or CSAVEd to a device, two
blocks of information are written.
The first block consists of seven of the
nine zero-page pointers that BASIC
uses to maintain the token file. These
are LOMEM through STARP (see
textbox). One change is made to these
pointers when they are written out:
the value of LOMEM is subtracted

I from each of the 2-byte pointers, and

these new values are written to the
device. Thus, the first 2 bytes written
are 0,0.

The second block of information
written consists of the following
token file sections: the variable name
table, the variable value table, the
token program, and the immediate-
mode line.

When this program is LOADed or

CLOADed into memory, BASIC
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MULTIU

WITH HARD DISK

COMPUTER

ON S-100 BUS
DESIGNED TO
SATISFY A WIDE
VARIETY OF
APPLICATIONS.

FEATURES INCLUDE:

cCP. M. MP M II.

OPERATING SYSTEMS,
MEMORY UP TO 4a00K. aMHZ
Z-B0A CPU WITH 4 SERIAL
AND 3 PARALLEL PORTS.
DUAL 8" DOUBLE SIDED
DOUBLE DENSITY

FLOPPY OISK ORIVES,

18 MEBEYTE HARD OISK.

ALL IN THIS METAL CABINET.

P m AND ™MP M REGISTERED TRADE MARKS OF DIGITAL RESEARCH ZDBE x

P.O.BOX 1847 SAN DIEGDO,CA.92112
7343-J RONSON RD,SAN DIEGO,CA.9211
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pointers are placed back on page
zero. The values of RUNSTK and
MEMTOP are then set to the value in
STARP. (See figure 2 for the loca-
tions of these and other pointers.)

Next, 256 bytes are reserved in
memory above the value of MEMLO
to allocate space for the token output
buffer. Then, the token file informa-
tion, consisting of the variable name
table through the immediate-mode
line, is read in. These data are placed
in memory immediately following the
token output buffer.

Improving Program Performance

Program performance can be im-
proved in two ways. First, the execu-
tion time can be decreased (it will run
faster); second, the amount of space
required can be decreased, allowing it
to use less RAM. To attain these two
goals, the following lists can be used
as guidelines. The methods of im-
provement in each list are primarily
arranged in order of decreasing effec-
tiveness. Therefore, the method at the
top of a list will have more impact
than one at the bottom.

More byte than any other
system on the market, in fact.
ICSave (Magnetic Cartridge
Save) is not just another
backup system—but a true
file-oriented archive system. It
gives you a full 67 megabytes
of on-line archive/backup
storage. So you can easily
access, store, delete or
transfer files with greater
speed, and backup
even the largest of
most hard
disks.MCSave
combines the
cost effective
3M HCD-75
Tape Drive with
CP/M* to give
you the kind of

*CP/Mis a trademark of Digital Research *CDOS and CROMIX are trademarks of Cromemco, Inc

performance you can really
sink your teeth into. MCSave
can handle 13,000 files per
drive. You can transfer
file-by-file from disk to tape,
tape to disk, or tape to tape.

MCSave runs on any S-100
Z-80 48K CP/M,* CDOS,* or
CROMIX* system. Ask your
dealer about MCSave...the
backup system with

more byte! MCS

Microcomputer
Consuiting
Services

8308 Juniper

Ft. Worth, Texas 76180
(817) 438-6390

Dealer & OEM
inquiries invited
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The following methods will help
speed up a BASIC program:

® Recode—Because BASIC is not a
structured language, the code written
in it tends to be inefficient. After
many revisions, it becomes even
worse. Thus, the time spent to
restructure the code is worthwhile.

e Check algorithm logic—Make sure
that the code to execute a process is as
efficient as possible.

ePut frequently called subroutines
and FOR/NEXT loops at the start of
the program—Since BASIC starts at
the beginning of a program to look
for a line number, any line references
near the end take longer to reach.
eFor frequently called operations
within a loop, use in-line code rather
than subroutines—The program
speed can be improved here since
BASIC spends time adding and
removing entries from the run-time
stack.

®Make the most frequently changing
loop of a nested set the deepest—In
this way, the run-time stack will be
altered the fewest number of times.

o Simplify floating-point calculations
within the loop—If a result is ob-
tained by multiplying a constant by a
counter, time can be saved by chang-
ing the operation to the addition of a
constant.

®Set up loops as multiple statements
on one line—In this way, the BASIC
interpreter will not have to get the
next line to continue the loop.
eDisable the screen display—If
visual information is not important
for a period of time, up to a
30-percent time savings can be made
with a POKE 559,0. Save the
previous value in location 559 so you
can later restore the video output.
eUse a coarser graphics mode or a
short display list—If a full screen
display is not necessary, up to a
25-percent time savings can be made
by causing the computer to spend less
time on video display.

e Use assembly code—Time savings
can be made by encoding loops in
assembly language and using the USR
function.

The following methods will help
save space in a BASIC program:
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Application Developers. ..

Quality application deveiopment is expensive and
time-consuming. Over 50% of the development
effort for applications is usually related to the
problems of data storage and retrieval.

The MDBS Data Base Management System. ..

@is the “state-of-the-art” tool which can cut
application development costs by 50% or more.

@ is the first and only true and complete DBMS for
micro computers.

@ is also available for the PDP-11.

@ offers features not available anywhere eise. . .not
on any machine...not at any price—even sur-
passing mainframe DBMS's costing over
$100,000!

In no other system can you get all these advantages:
@ fully integrated. data dictionary driven

@® unparaileled data structuring abilities...far
surpassing the older and more limited hierar-
chical. network, and relational approaches.

@® unmatched query system...powerful, non-
navigational, and English-like. . .enables nested
queries.

Setting standards of excellence for data base
software. . .worldwide.

Micro

...MDBS makes professional
mainframe software available

on micro computers at micro prices

@ extensive recovery facilities. . .ability to roll DB
back to previous state.

@ built-in data compression. data security. data
encryption.

® numerous performance tuning abilities.
@ true multi-user capabilities.

® highly portable. . .available for most operating
systems and languages (BASIC, COBOL.
PASCAL, C, PL/1, FORTRAN, etc.)

MDBS overcomes the disadvantages of the older
hierarchical, relational, and CODASYL approaches
to data base management. MDBS is not restricted by
any of those limitations typical of ‘“data base
pretenders” (file management systems). MDBS is
the only true and complete data base management
system currently available on micro computers.

MDBS, Inc.. also offers professional training
seminars and consulting services to assist
application developers in developing the
highest quality application software in the
shortest time possible.

Don’t be misled by pretenders claiming to be “relational”. ..

PROFESSIONALS KNOW THE DIFFERENCE!

As a professional application developer. | need to know more about
MDBS...

O Yes, I'm interested. Please call me.

0O Please send me the complete MODBS Manual Set (5 Manuals +

tutorial materials) at $85 per Set.
Indiana residents please add $3.40 sales tax.

Data Hase | Reme e ) e
lease prin
| Company
Systems, inc. | Address
Box 248 City :
Lafayette, Indiana 47902 | Phone (State) (&P
_31 7-448-1616/TWX 810-342-1881 l MAIL TO: Micro Data Base Systems. Inc.
P.O. Box 248-B
Dealer/distributor/OEM inquiries invited. ' Lafayette, IN, 47902
] ;
Circle 207 on inquiry card. BYTE February 1962 107
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Circle 263 on inquiry card.

ames

Selected (Cumsor) Programs
Ron Jerfries and
Glen Fisher

»

hi L €

ind CHM™
esented along

nes wh
| praphics and
Perfect

Commodione
CR2 sound
Facxuan

1o

Osborne/McGraw-Hill
630 Bancroft Way,
Berkeley, CA 94710

Call Toll Free: 800-227-2895 W, 7"
in California (415) 548-2805 t‘ ®
Dept.4 !ﬂ .

O PET™ Fun and Games $10.00
Name
Address

City/State/Zip

Plus: O.75/item 4th class O $1.50/
item UPS [0 $2.50/item Air Mail

0O $10.00/item Overseas

(California residents add applicable tax.)

Total amount enclosed $
or charge my O Visa O Mastercharge

Card#___ _
Expiration Date
Authorized Signature _

PET AND CBM are trademarks of Commodore
Business Machines. Inc.
CURSOR is a trademark of The Code Works
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e Recode—As mentioned previously,
restructuring the program makes it
more efficient. It also saves space.
eRemove remarks—Remarks are
stored as ATASCII data and merely
take up space in the running pro-
gram.

e Replace a constant used three times
or more with a variable—BASIC
allocates 7 bytes for a constant, but
only 1 for a variable reference.
Therefore, 6 bytes can be saved each
time a constant is replaced with a
variable assigned to that constant’s
value.

elnitialize variables with a READ
statement—A data statement is
stored in ATASCII code, 1 byte per
character, whereas an assignment
statement requires 7 bytes for one
constant.

e Try to convert numbers used only

OPERATING SYSTEM POINTERS

once and twice to arithmetic combi-
nations of predefined variables—An
example is to define Z1 to equal 1 and
Z2 to equal 2; if the number 3 is re-
quired, replace it with the expression
Z1 + Z2.

@ Set frequently used line numbers (in
GOSUB and GOTO) to predefined
variables—If the line 100 is used in 50
different places, approximately 300
bytes can be saved by equating Z100
to 100 and referencing Z100.

e Keep the number of variables to a
minimum—Each new variable entry
requires 8 more bytes in the variable
value table and a few bytes for its
name.

eClean up the value and name
tables—Because the variable value
and name tables are normally saved
with the BASIC program, variable
entries continue to take up space even

BASIC POINTERS

(LOW MEMORY)

NAME LOCATION LOCATION NAME
(HEXADECIMAL) §|AxGE (HEXADECIMAL)

MEMLO 2E7, 2E8 - = 80, 81 LOMEM
e 82,83 VNTP
l¢——— 84,85 VNTD

BASIC e 86,87 VVTP

TOKEN l«——— 88,89 STMTAB

PROGRAM |~ 8a,88 STMCUR
e 8C,8D STARP
le— BE,BF RUNSTK

APPMHI OE, OF ~ (90,91 MEMTOP

OE,OF APHM
[
!
FREE THIS QUANTITY
RAM 1S MEASURED
BY FRE (0)
|
‘
MEMTOP 2ES5, 2E6) 2ES, 2E6 HIMEM
SDLST 230, 231
DISPLAY
LIST
SAVMSC 58, 59 ~
SCREEN
RAM
TXTMSC 294, 295
TEXT
WINDOW
RAMTOP 6A ) ~
RAMSIZ : 2E4 ( HIGH MEMORY)

Figure 2: A list of pointers used by BASIC and the Atari operating system to keep track
of memory usage. These pointers are described in greater detail in the operating system
section of the Atari Personal Computer System Operating System User's Manual and

Hardware Manual.
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7]
SEE OUR ADS ON PAGES 284, 411 AND 443 FOR MORE EXCITING DISCOUNTS

N

Microcomputer

QPRI TN IR

CALL FOR
BEST PRICE

'SAVE!

If you're considering s computer, consider this:

4 Mhz Z-80A Operation

80 or 40 column modes STANDARD

Bullt-in Centromics printer port

Full ASCIf keyboard with Shift lock

Real Time Clock STANDARD

RGB Color Output

Mixed text and graphics

Numerica Keyboard STANDARD

CP/M Compatiblility

5 programmable Function keys

24K Microeoft NBASIC in ROM with emhanced

color graphic commande

The NEC PC-8001A has all these features snd much
more. Expandibility you want, expandzbility you get.
Through the use of the PC-8012A 1/0 unit. total system
RAM can be extended to 160K. The PC-8031 Dual Disk
Drive puts 286K of floppy disk storage at your com-

mand.

The NEC PC-8001A has so mseay things that are op-
tions on other computers built right in that you may
never have to buy ther acc v! The lity that the
NEC name has come to stand for has been bullt-In, too.

C the petiti and then call Consumer
Computers for the NEC PC-8001.

NEC COMPATIBLE SOFTWARE
CP /M Operating system with graphics control. . .CALL
SUPERCALC Financial & Scientific Modeling (requires
CP/M)........ CALL
WORDSTAR Wor

CP/M) %

MICROSOFT BASIC-80 (requires CP/M CALL

MICROSOFT FORTRAN-80 (requires CP/M).....CALL

MICROSOFT COBOL-80 {requires CP/M) CALL
SPECIAL NEC CATALOG AVAILABLE

Jlk ATA - PERSONAL

COMPUTERS
= . ATARI 800
= 16K
PLEASE CALL
FOR
BEST PRICE

—

e A oo

Atart 400 w/16K

410 Program Recorder. .

810 Disk Drive

825 80 col. 7x8 Dot matrix impact printer

822 40 col. Quiet Thermal Printer

850 Interface Module. .

Atart 16K Ram Module. .

Axilon Ramcram 32K Mod:

A ids, Missile C. d and Star Raiders. . .
SPECIAL ATARI CATALOG AVAILABLE

[dcommaodore

—
c B M Business

Computer

¢ 73 Key Typewriter Style Keyboard

* B0 g 25 Column/Line Video Display

o Integrated 9" Green Phosphor Monitor Standard
¢ Inverse & Overstrike Characters

© Full Screen editing capabtlity Bullt-In

® Built-In Parallel 1/0 Port
o (EEE-488 Bus Interface C
¢ 2 Cassette Ports

* 18K ROM BASIC (Version 4.0)

© 9 Digit Floating Point Binary Arithmetic

* Sophisticated Disk & Tape Handling Software

We couldn't tell you all the things the Commodore CBM
system could deo for your home or office, but think about
hiring a secretary, sn sondafi
all for the price of 8 Commodore CBM 8000 Computer!
Just sdd the Commodore 4040 or 8050 dual floppy disk
drive. and a printer of your cholce, and you've got a fully
integrated system. ready to bring the computer revolu-
tion into your home or ! Start your buth
now at Consumer Computers.

MASS STORAGE DISK DRIVES AVAILABLE ACCOUN-
TING SOFTWARE AND SPECIALIZED MARKET SOFT-
WARE TOO!

CALL OR WRITE FOR BEST PRICES. COMPLETE CBM
CATALOG AVAILABLE.

[commodore

PET Personal

Computer

16K's, 32K's,
& 48K's

- AVAILABLE
#‘ CALL FOR
- BEST PRICE
/

the C d

billtv S dard!

ial adwi:

Bisi

1 a4

PET! All the things you need

to start computing today are built right in. Things like '

18K PET BASIC, 9" Geeen Phosphor Video Monitor. 74
key prof | keyboard eric keypad, and more.
As If this weren't ehough. the PET comes has a parallel
1/0 port that is Just walting for a printer, snd the in-
dustry standard 1EEE-488 bus for expansion

* 40 x 25 Column/Line Video Display

© Integrated 9° Green Phosphor Monitor Standard

® Inverse & Overstrike Characters

* Full Screen editing capability Bullt-In

® Built-In Parallel 1/0 Port

© JEEE-488 Bus Interface Capability Standard!

* 2 Cassette Ports

* 18K ROM BASIC (Version 4.0}

* 9 Digit Floating Point Binary Arithmetic

* Sovhisticated Disk & Tape Handling Software
Other PET ries snd equip flable at
great prices. C lete C d ] Habl,

tar

‘F/!M&aaler

!

A

APPLE Il PLUS

16K’s, 48K’s, 64k’s"

48K Apple with 16K RamBoard

CALL FOR
BEST PRICES

APPLE
DISK DRIVES

DRIVE ONLY OR
W/CONT & DOS 3.3
CALL FOR PRICES

SPECIAL APPLE CATALOG AVAILABLE

ORDER TOLL FREE
800-854-6654

In California and
outside continental U.S.

(714) 698-8088

Telex 695-000 Beta CCMO

Ordering information: Phone orders using VISA. MASTERCARD.
AMERICAN EXPRESS. DINER'S CLUB. CARTE BLANCHE. bank
wire transfer. cashier’s or certified check. money order. or personal
check (allow ten days to clear). Unless prepaid with cash. please add
5% for shipping. handling and Insurance. {mnimum 5.001. Califor
nia residents add 6% sales tax. We accept CODs OEM's. Institutions
and corporations please send for a wniten quotation. All equipment
Is subect to price change and avaiability without notice. All eqump-
ment is new and complete with manufacturer's warranty {usually 90
days). Showroom prices may differ from mail order prices

Send Orders To:
consume
@@Uﬁﬂ@@]ﬂ@ﬁ@ Mail Order

8314 Parkway Drive
La Mesa, Calif. 92041

Circle 88 on inquiry card.
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Circle 264 on inquiry card.

thout refer-

T MRTNTHIE
= al

nelix bty

Osborne/McGraw-Hill
630 Bancroft Way,
Berkeley, CA 94710

Call Toll Free: 800-227-2895 :J"'
in California (415) 548-2805 °
Dept.4 Wa .

O WordStar Made Easy $7.95
Name____ _
Address___
City/State/Zip_______ ]

Plus: 3.75/item 4th class (J $1.50/
item UPS ([ $2.50/item Air Mail

(0 $10.00/item Overseas

(California residents add applicable tax.)

Total amount enclosed $_ S—
or charge my (J Visa (J Mastercharge

Card #_
Expiration Date___ N _

Authorized Signature _ _

WordStar is a trademark of MicroPro International
Corporation.
CP/M is a trad
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k of Digital R h Corp.

after all references to them are re-
moved from the program. To delete
the entries, LIST the program to disk
or cassette, type NEW, and ENTER
the program. (Unlike SAVE or
CSAVE, LIST stores the program as a
file of characters and ENTER reads
the program in as if it had been typed
in from the keyboard.)

oKeep variable names as short as
possible—Each variable name is
stored in the name table as ATASCII
information. The shorter the names,
the shorter the table.

®Replace text used repeatedly with
strings—On screens with a lot of text,
space can be saved by assigning a
string to a commonly used set of
characters.

eInitialize strings with assignment
statements—An assignment of a
string with data in quotes requires
less space than a READ statement and
a CHRS$ function.

e Concatenate lines into multiple
statements—Three bytes can be saved
each time two lines are converted into
two statements on one line.

o Replace once-used subroutines with
in-line code—The GOSUB and RE-
TURN statements waste bytes if used
only once.

® Replace integer numeric arrays with
strings if the data values fall between
0 and 255 (or if the data can be scaled
to that range)—Numeric array entries
require 6 bytes each. However, each
number can be reduced to one
character by using the CHR$ func-
tion; it can later be restored with the
ASC function.

oReplace SETCOLOR statements
with POKE commands—This saves 8
bytes per occurrence.

o Use cursor-control characters rather
than POSITION statements—The
POSITION statement requires 15
bytes for the x and y parameters,
whereas the cursor-editing characters
are 1 byte each.

®Delete lines of code via program
control—See the next section on ad-
vanced programming techniques.
eModify the string/array pointer to
load predefined data—SAVE and
CSAVE save the part of the token file
from VNTP up to STARP. By chang-
ing the value in STARP to point to

www americanradiohistorv com

the end of the data, string and array
information can be saved.

o Small assembly-language routines
can be stored in USR calls—An exam-
ple would be:

X =USR(ADR("hhh[+]LV[d]"),16)

(The boxes represent inverse video
characters.) Eight bytes are saved by
not placing the string in a named
string variable.

eChain programs—An example
would be an initialization routine that
is run first, then loads and runs the
main program.

Advanced Applications

An understanding of the fun-
damentals of Atari BASIC makes it
possible to write some interesting ap-
plications. These can be strictly
BASIC operations, or they can also
involve features of the operating
system. The following paragraphs
give examples of three such tech-
niques.

String initialization—The program
in listing 1 sets all the bytes of a string
of any length to the same value.
BASIC copies the first byte of the

Text continued on page 118

Listing 1: Quick string manipulation
using the Atari BASIC substring function.
This program will initialize every
character of the string A$ to the value
"A",

10 REM STRING INITIALIZATION

20 DIM A$(1000)

30 A$(1)="A":A$(1000)="A"

40 AS$(2)=A$%

Listing 2: Modification of an Atari
BASIC program under program control.
By using a special “forced read’”’ mode, in-
formation on the screen can be auto-
matically read into BASIC without user
intervention. In this program, this ability
is used to delete lines 70 through 90 while
the program is being run.

10 REM DELETE LINE EXAMPLE
20 GRAPHICS 0:POSITION 2,4
30 ? 70:? 80:? 90:? "CONT"

40 POSITION 2,0

50 POKE 842,13:STOP

60 POKE 842,12

70 REM THESE LINES

80 REM WILL BE

90 REM DELETED

Circle 338 on inquiry card, sme=p

ne o0
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DIAGNOSTICS 1I

Diagnostics Il is simply the finest set of
system maintenance routines ever
written for micro-computers.
Diagnostics |l locates and pinpoints
problems by thoroughly testing the tive
areas of your system:

sMemory

eTerminal

ePrinter

*CPU

sDisk
Also, a QUICK TEST will check the
memory, disk drives, and CPU in less
than 4 minutes!

Requires 32K CP/M
Diagnostics Ii: $100.00
Manual only: $ 15.00

Warggn.
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Circle 130 on inquiry card.

DISCOUNT

LINE
1-800-528-8960

GUARANTEED

- g

LOW PRICES

ANADEX
9500 — $1225 9501 — $1225
ATARI
400 16K — $349 800 16K — $740

DIABLO
630 — $2095 1640 — $2575
DISKETTES
Scotch — $2.50 Dysan — $3.50

o e I

INTERFACES
SSM-AIO — $160 CPS-CARD — $199
NORTHSTAR
HR64DD — $2875 HR64QD — $3150

MODEMS
HAYS-MICROMODEM — $285
Novation-Cat — $155
Penril - 300/1200 (212A) — $795

MPl
88G — $575 99G — $675
NEC
7710 — $2475 7720 — $2875
e

TELEVIDEO
912 —$669 950 — $920
n
810 —$1240 820 — $1795

APPLE XTRAS
Memory-16K 200ns — $19.95
Game Paddie Extension — $14.95
Protyping P.C. Board — $19.95

Arizona 1-602-246-1783

EXPOTEK

CORPORATION

2231R W. Shangri La Rd.

Phoenix, AZ 85029
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Atari BASIC Zero-Page Pointers

Pointer
Location

Name (hex)
LOMEM 80,81
VNTP 82,83
|
|
f
{VNTD 84,85
I
|
VTP 86,87

!

Part of Token File Pointed To

Token output buffer— The buffer BASIC uses to tokenize
one line of code. It is 256 bytes long and resides at the end
of the operating system’s allocated RAM.

Variable name table—A list of all the variable names that
have been entered in the program. They are stored as
ATASCII characters, each new name stored in the order
it was entered. Three types of name entries exist:

1. Scalar variables—MSB (most significant bit) set on
last character in name.

2. String variables—Ilast character is a "'$” with the MSB
set.

3. Array variables—last character is a *'(” with the MSB
set.

Dummy end of the variable name table—BASIC uses this
pointer to indicate the end of the name table. When there
are less than 128 variables, this normally points to a dum-
my zero byte. When 128 variables are present, this points
to the last byte of the last variable name.

Variable value table— This table contains current infor-
mation on each variable. For each variable in the name
table, 8 bytes are reserved in the value table. The infor-
mation for each variable type is:

| Byte Number 1 2 3 4 | s 6 | 7 8
| scalar 00 | var# 6-byte BCD constant
Array (explicitly

dimensioned) 41 Var# Oftset from first second
{undimensioned) 40 STARP(8C,8D) DIM +1 DIM +1

| String (explicitly
dimensioned) 81 Var# Oftset from Length DIM
{undimensioned) 80 STARP(8C,8D)

A scalar variable contains a numeric value. An exam-
ple is X=1. The scalar is X and its value is 1, stored in
6-byte BCD format. An array is composed of numeric
elements stored in the string/array area and has one entry
in the value table. A string, composed of character
elements in the string/array area, also has one entry in
the table.

The first byte of each value entry indicates the type of
variable: 00 for a scalar, 40 for an array, and 80 for a
string. If the array or string has been dimensioned, the
least significant bit (LSB) is set on the first byte.

The second byte contains the variable number. The
first variable entry is number zero. If 128 variables were
present, the last would be hexadecimal 7F.

Circle 349 on inquiry card. ey
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Circle 230 on inquiry card.

MMSFORTH VERSION 2.0:

MORE FOR YOUR RADIO SHACK
TRS-80 MODEL | OR MODEL !

* MORE SPEED
10-20 times tasier than Level Il BASIC.

* MORE ROOM
VcrLcompacl compiled code plus VIRTUAL
EMORY makes your RAM act larger. Variabie
number of block buffers. 31-char.-unique word-
names use only 4 bytes in header!
* MORE INSTRUCTIONS
YOUR commands to its 79-STANDARD-pius

lnslruc"on set!
Far more complete than most Foﬂhs single l
0. €k

double pi , arrays, strng:
more
% MORE EASE
E. full Editor, 3

modular programming

Word search utiity

THE NOTEPAD letter writer

Optimized for your TRS-80 with keyboard

o&lll upper/lower case display driver, tull
il, single- 8 double-width graphics, etc.

* MORE POWER
Forth operating system
interpreter AND compiler
8080 Assembier
(ZB0 Assembier aiso available)
intermix 35 to 80-track disk drives
Model I System can read, write & run Model
diskeftes!
VIRTUAL /O for video and printer, disk and tape
{10-Megabyte hard disk avallable}

THE PROFESSIONAL FORTH
FOR TRS-80

{Over 2,000 systems in use)

MMSFORTH Disk Syslem V? 0 (wqulns 1 disk drlve A
32K RAM, specity Model t or I 129

AND MMS GIVES IT
PROFESSIONAL SUPPORT

Source code provided

MMSFORTH Newsleotter

Many demo programs aboard

MMSFORTH User Groups

Inexpensive upgrades to latest version

Programming staft can provide advice, modlhcallons
and custom programs, to it YOUR

MMSFORTH UTILITIES DISKETTE: includes FLOATING
POINT MATH (L.2 BASIC ROM routines plus Complex
Pol i

reas mode, more), plus a fufl Forth-style 280 ASSEM-
R; plus 8 powerful CROSS-REFERENCER to list
Fonh words by block and line. All on one diskette
(requires MMSFORTH V2.0, 1 drive & 32K RAM) . $39.95°

FORTHCOM: RS-232
driver, dumb lovmmll mode, transfer of "FORTH blocks.
and host mods lo operate a remote TRS-80 (requires
MMSFORTN V2.0, 1 drive & 32K RAM) .95°

THE DATAHANDLER V1.2: a very sophisticated data-

base management system operable t? non-pro-

&v;mmou {requires MMSFORTH V?.O, 1 drive A 32K
M) A

MMSFORTH GAMES DISKETTE: real-time puoh-cs [
mes w/source Code. Includes BREAKFORTH,
CRAS FORTH, CRYPTYOQUOTE, FREEWAY, OTHELLO

& TICYACFORTH (requiras MMSFORTH VZO 1 dnve 6
32K RAM) .95

Other MMSFORTH products under development

FORTH BOOKS AVAILABLE

MMSFORTH USERS MANUAL - without Appendlcos !m
non-owners "7

STARTING FORTH -

best companion to Our man
ual i3

5.95

THREAOED INTERPRETIVE LANGUAGES - advanced.
oxcelient analysis of MMSFORTH:Ilke lan-

guage. . $18.95°

PROGRAM DESIGN & CONSTRUCTION - intro. to Struc-
tured programming, good for Forth . $12.95°

FORTH 79 STANDARD MANUAL - ofticial reterence to
T9-STANOARD word set. elc $13.95°

FORTH SPECIAL ISSUE. BYTE Magazine (Aug. 1980}

wae stock this collector's item for Forth users and

ners

ORDERING INFORMATION: Software prices inciude
manuals and r.aeln lnpmnp ofa s6nolo system. smg le-
user license. CIFY lor Model Mode! 1!
$2.00 S/M plus $3.00 per MMSFORTH lnd $1.00 per addi-
tional book, Mass. orders add 5% tax. Foreign orders
#dd 20%. UPS COD. VISA & M/C accepted; no unpaid
purchase orders, piea:

Send SASE for tree MMSFORTH information
Good dealers sought.

Get MMSFORTH products trom your

computer deales or
MILLER MICROCOMPUTER
SERVICES (B2)

61 Lake Shore Road, Natick, MA 01760
617) 6536136
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STMTAB

STMCUR

STARP

RUNSTK

MEMTOP

88,89

8A,8B

8C,8D

8E,8F

90,91

In the case of the scalar variable, the third through
eighth bytes contain the 6-byte BCD number that has cur-
rently been assigned to it.

For arrays and strings, the third and fourth bytes con-
tain an offset from the start of the string/array area
(described below) to the beginning of the data.

The fifth and sixth bytes of an array contain its first
dimension. The quantity is a 16-bit integer, and its value
is 1 greater than the limit the user entered. The seventh
and eighth bytes are the second dimension, also a value of
1 greater.

The fifth and sixth bytes of a string are a 16-bit integer
that contains its current length. The seventh and eighth
bytes are its dimension (up to 32,767 bytes in size).

Statement table— This block of data includes all the lines
of code entered by the user and tokenized by BASIC. It
also includes the immediate-mode line. The format of
these lines is described in figure 1.

Current statement—This pointer is used by BASIC tq
reference particular tokens within a line of the statement
table. When BASIC is waiting for input, this pointer is set
to the beginning of the immediate-mode line.

String/Array area— This block contains all the string and
array data. String characters are stored as 1-byte
ATASCI entries. Therefore, a string of 20 characters will
require 20 bytes. Arrays are stored with 6-byte BCD
numbers for each element. A 10-element array requires 60
bytes.

This area is allocated and subsequently enlarged by
each dimension statement encountered, the amount being
equal to the size of a string dimension or six times the size
of an array dimension.

Run-time stack—This software stack contains GOSUB
and FOR/NEXT entries. The GOSUB entry consists of 4
bytes. The first is a 0 byte indicating GOSUB, followed
by the 2-byte integer line number on which the call oc-
curred. This is followed by the offset into that line so that
the RETURN can come back and execute the next state-
ment. %

The FOR/NEXT entry contains 16 bytes. The first is
the limit the counter variable can reach. The second byte
is the step or counter increment. Each of these quantities
is in 6-byte BCD format. The thirteenth byte is the
counter variable number with the MSB set. The four-
teenth and fifteenth bytes are the line number; the six-
teenth is the line offset to the FOR statement.

Top of application RAM—This is the end of the user pro-
gram. Program expansion can occur from this point to
the end of free RAM, which is defined by the start of the
display list. The FRE function in BASIC returns the
amount of free RAM by subtracting MEMTOP from
HIMEM (pointed to by locations hexadecimal 2E5 and
2E6). Note that the BASIC MEMTOP is not the same as
the OS variable called MEMTOP.
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COBOL the language of
business.
The language of Micro Focus

cost effective hardware, the
microcomputer. Standard COBOL
as defined by ANSI X3.23-1974.

The reliability and performance of CIS
COBOL are strongly emphasized by its’
continued qualification for U.S.
government contracts. In January 1981
CIS COBOL entered its 2nd year of G.S.A.
certification.

CIS COBOL is powerful but simple to use.
Its screenhandling, d c module
loading and fast ISAM let you take full
benefit from micro computer facilities.

Our FORMS-2 utility isa COBOL source
code generator to help you build
interactive applications with ease. Using
our unique demonstration “How to create
a COBOL program in 20 minutes,” you can
quickly try out new application ideas.

And if you are developing software for
resale, the variety of systems running CIS
COBOL offers you a very large available
market.

MICRO
FOCUS

ClSC(z{BOLandFORHS -2 are trademarks of Micro
mark lmelCotp.ZBOol‘alog.ISI ~11 and PDP-11 of Digital Equipment
Corp, ApplelloprplzCompma card of Microsoft Consumer
Products, CP/M of Digital Research and UNIX of Bell Laboratories.

Circle 209 on Inquiry card.

@@%

Our CIS COBOL product CIS COBOL and
family brings you the FORMS-2 are available
most successfid business through our dealers
programming tool ever and distributors for many
devised, COBOL, in a form 8080, Z80 and LSI-11 systems
optimized for today’s most including Apple Il with Softcard

Focus.8080isatrade-

and CP/M.

For OEM purchase on 8086, PDP-11,
UNIX and other order codes approach us
direct. Our system transfer technology
has made CIS COBOL first on a number of

processors and enabled us to interface to
30 different operating systems.

For more information about CIS COBOL
fill in the coupon below.

r——=—=—=—=—=—=———="7"

To: Micro Focus Inc. 1601 Civic Center Drive,
Santa Clara, Ca 95050, USA.
Phone: (408) 496 0176. Telex: 278704 MFCIS UR

|

|

I Please send me
I ] A brochure on CIS COBOL
| [[] A brochure on FORMS-2

[C] A set of Applications Notes

................. (Qty) CIS COBOL manual(s) at $75
(inc. p+p) for which I enclose a check
for$

My chief interest is in; (please tick box)
[ 8080

[]soss6
CJunix
O Applenn

Name
Position
Company
Address
TelNo

e —_

www americanradiohistorv com
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BRAINS - MAINFRAMES

SUPERBRAINS
— LEnirH

SUPERBRAIN QD 64K
List $3995 only $2949

Z-89 48K
LIST $2895 ONLY $2099

Z-90 64K DD 3195 ONLY $2489

NORTH STARS ADVANTAGE

MINICOMPUTER
PERFORMANCE
GREEN PHOSPHOR
OPTIONS:
GRAPHICS + CP/M
LIST $3999
ONLY $2999

ZFNIfIl MONITOR GREEN PHOSPHOR $118

TERMINALS Z-19 $718
INTERTUBE 111 SUPER SMART$710

~ 4  EPSON

MX70 GRAPHICS 299

K

MX80 FT 598

MX-80 474

MX-100 749

ANADEX 9501 $1290

NEC LETTER QUAL FRICTION & TRACTOR  CALL

ZENITH PRINTER Z-25 LIST 1595 ONLY $1256

DIP-84 FT GRAPHICS $ 595

STARWRITER LETTER QUAL FT $1824

EPSON MX70 WITH GRAPHICS SALE!

6 ONLY $ 299

QANTEX W/BUFFER $1299

400 LIST 399 ONLY 340

ATARl 800 1080 799
WONDERFUL GAMES-EDUCATION

RCA-COSMAC VP-711 199

GAMES-BASIC-PROGRAMS-MUSIC
GUIDED SATELLITE TO SATURN

TARBELL’s Empire |, Il, & lll have two 8"
disk drives. The | is single sided, the Il is double

sided, and the Empire Ill has one of the floppies
replaced by an 8-Megabyte Hard Disk. FREE BUSI-
NESS SOFTWARE EMP 1 $4888 ONLY g3666

CALIFORNIA COMPUTER 2210A
$2195 ONLY g1795 Z80, 64K, 1/0, DMA Disk

controller + CP/M.

Model 300-1A is the larger system: 2.4 Mb 8",
280, 64K, and optlonal OASIS, CP/M, or MP/M op-
erating system. LIST $5695 ONLY $4995

MORROW DESIGNS Decision 1
OPTIONAL UNIX FREE CP/M. Multi user & Multi
processing, 4 to 6 Mhz Z80, and optional Floating
Point Processor, or Hard Disk 26 M6. A very power-
ful system at a saving.

LIST $1725 ONLY $1380.

GODBOUT COMPUPRO Big 8:
6MHz 280, DMA Disk Controller, 32K fast static

RAM, Interfacer 1 1/0 board, + CP/M. LIST $1995
ONLY g1595

Super Sixteen 8085/8088 is the fastest combo
8-16 CPU. LIST $3495 ONLY $2795

SYSTEMS GROUP System 2812
runs CP/M or OASIS. Supports single user & multi-
user & muiltl task. Up to 5 megabytes with 8”
drives optional 10-megabyte hard disk.
LIST $5035 ONLY $3775

AMERICAN SQUARE COMPUTERS is organizing a
World-Wide FRANCHISE of Computer Stores. Be a
WINNER! Join our SUCCESSFUL TEAM selling
powerful Computers. Write or Phone us.

SEATTLE’S 16 bit COMPUTER is here! 8 MHz
8086 CPU the fastest S-100 computer! 128K Static
RAM, DD Disk Controiler, 22-slot Main Frame,
86-DOS #2 128K LIST $4185
ONLY $3349 #1 As above but 64K
LIST $3190 ONLY $2649

WE SELL GOOD SOFTWARE

WE SELL GOOD HARDWARE Square

American [gF]

919-889-4577

Computers

KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105

® CP/M Is a registered trademark of Digital Research, Inc.

Circle 19 on inquiry card.
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LOWEST PRICE

BEST QUALITY

) North Star Horizon 2 ITHACA INTERSYSTEMS 2A
y -'*‘; 2.5v2 Disk Drives
64K Double Den Z-80A CPU 4 MHz
\ Factory assem. & tested g::)(n?:)::\zlc RAM
: Factory guaranteed
; V 1/J0—with interrupts
& LI 03 / FDCH Disk Controller
| 20 slot motherboard
-y $2875
LIST $3795 ONLY
POWERFUL NORTH STAR BASIC FREE 3 $2839
SUPERB FOR BUSINESS & SCIENCE PASCAL/Z + THE FASTEST PASCAL $375
LIST  ONLY
FACTORY ASSEMBLED & TESTED LIST ONLY | PASCAL SYSTEM 128K 2 DRIVES $7295  SAVE
HORIZON-2 32K-DOUBLE DEN $3695 $2625 CACHE BIOS SYSTEM 128K 2 DRIVES $6995 CALL
HORIZON-2-32K-QUAD DENSITY  $3995 $2799 g”:’s"’: SJZTNE;‘J:‘KE?“‘I"?LVE_;A :?32: g‘l‘\‘l’f
HORZOREEHIALAD goass 33150 1 780 MACRO ASSEMBLER $125  SAVE
HORIZON-1-64K-Q-HD5 $6695 $4685
HORIZON RAM ASSH 48K =$679 64K =sa79 | SPELL—PERFECT SPELLING $295  CALL
COMPARE—UTILITY SOFTWARE $295  SAVE
BIG SALE ON MULTI-USER TIME-SHARING CALL
ENGLISH TO BASIC TRANSLATOR s 99 | INTEREDIT—TEXT EDITOR $295  CALL
NORTH STAR HARD DISK 18 Mb  $5375 $3923 5y
NORTH STAR TIME SHARING MULTI-USER CALL M O R ROW 8 D I S K
ZBASIC 2 TO 5 TIMES FASTER! $350
SECRETARY WORD PROCESSOR $99 DISCUS 20 + CP/M® 600K ONLY $848
WORDSTAR WORD PROCESSOR $318 DISCUS 2 + 2 + CP/M* 1.2 MEGA B. $1099
FLOATING POINT BOARD $399 $319 ADD DRIVES 2D = $599 2 + 2 = $795
OASIS MULTI-USER SOFTWARE  SAVE CALL DISCUS 20-DUAL + CP/M® ONLY $1388
CP/M FOR N* Extra features $230 $220 § FREE MICROSOFT BASIC FROM MORROW WITH
MICRO MIKE SOFTWARE SAVE CALL DISCUS SYSTEM OR HARD DISK
ECOSOFT ACCOUNTING $355 MICROSTAT $265
UCSD PASCAL 1.0 $199 $159
EXTRA PRECISION BASIC $50
NORTHWORD $399 $299 MORROW HARD D'S'K
| MAILMANAGER $299 $224 26,000,000 BYTES!!
INFOMANAGER $499 $374 ' LIST $4495 ONLY $3395
GENERAL LEDGER $999 $749 T—— CP/M" IS INCLUDED!
ACCOUNTS RECEIVABLE $599 $449 \ i /
ACCOUNTS PAYABLE $599 $449 . .
AMERICAN SQUARE COMPUTERS is organizing a
INVENTORY $999 $749 World-Wide FRANCHISE of Computer Stores. Be a
ORDER ENTRY $999 $749 WINNER! Join our SUCCESSFUL TEAM selling

powerful Computers. Write or Phone us.

SAVE ON MEMORY AND PROGRAMS

SYSTEMS MEMORY 64K A&T $549
SYSTEMS MEMORY 84K BANK 684
MICROANGELO 985
MHACA MEMORY 8/16 BIT 64K 845

CORVUS HARD DISK
SSM VIDEQ BRD VB3 4Mhz 412
SPECTRUM COLOR ASM ~ 326
EZ-CODER English to BASIC 99

ECOSOFT FULL ACCOUNTING 355
CAT NOVATION MODEM 169
MEMORY MERCHANT 16K 159
WICAT 68000 16-BIT CALL

SAVE Which Computers are BEST? FREE
INSURED SHIPPING AT LOW RATES
CALL FOR LATEST PRICES, DETAILS

WE BEAT ADVERTISED PRICES

FACTORY GUARANTEES

American

919-889-4577

EXPERT ADVICE

Computers

919-883-1105

square

KIVETT DR. JAMESTOWN N.C. 27282

Circle 19 on inquiry card,

=
* CP/M Is a registered trademark of Diglital Research, Inc.
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Circle 265 on inquiry card.

With the prive of

Osborne/McGraw-Hill
630 Bancroft Way, Berkeley, CA 94710

Call Toll Free: 800-227-2895 g‘"r

in California (415) 548-2805 S.4¢
Dept.4 Se
0O A User Guide to the UNIX*
System $15.99
Name____ - _
Address__ S
City/State/Zip.

Plus: O.75/item 4th class O $1.50/
item UPS ([ $2.50/item Air Mail

0 $10.00/item Overseas

(California residents add applicable tax.)

Total amount enclosed $__
or charge my O Visa O Mastercharge

Card#_ _ _
Expiration Date_______
Authorized Signature _ _

UNIX is a trademark of Bell Laboratories
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Listing 3: Quick manipulation of a graphics player within Atari BASIC. By setting a
string variable to point to the 512-byte area reserved for a player and manipulating that
string, a player can be moved around the screen faster than is otherwise possible in
BASIC. This program creates a small rectangle that glides across the video screen,
changing direction when it nears the boundary of the video display.

100 REM PLAYER/MISSILE EXAMPLE
110 DIM A$(512),B$(20)

120 X=X+ 1:READ A:IF A< > -1 THEN B$(X,X) = CHR$(A):GOTO 120
130 DATA 0,255,129,129,129,129,129,129,129,129,255,0, - 1
140 REM B$ CONTAINS PATTERN FOR PLAYER SHAPED LIKE SMALL BOX

2000 POKE 559,62:POKE 704,88
2020 I=PEEK(106) - 16:POKE 54279,1
2030 POKE 53277,3:POKE 710,224

2040 VTAB=PEEK(134) + PEEK(135).256:REM VALUE OF VVTP POINTER
2050 ATAB=PEEK(140) + PEEK(141).256:REM VALUE OF STARP POINTER

2060 OFFS=1.256+ 1024~ ATAB

2070 HI=INT(OFFS/256):LO = OFFS ~ HI.256

2090 POKE VTAB +2,LO:POKE VTAB +3 HI:REM A$ POINTS TO P/M AREA

3000 Y=60:Z2=100:V=1:H=1

4000 A$(Y.Y +11)=B$:POKE 53248,Z:REM VERT AND HORIZ POSITION CHANGED

4010 Y=Y+V:Z=Z+H
4020 IFY>213OR Y<33THEN V= -V
4030 IF Z>206 OR Z<49 THEN H= ~-H
4420 GOTO 4000

Text continued from page 110:

source string into the first byte of the
destination string, then the second,
third, and so on. By making the
destination string the second byte of
the source (A$(2) refers to the sub-
string of A$ from its second through
its last character), the same character
can be stored throughout the entire
string.

Delete lines of code—By using a
feature of the operating system, a
program such as listing 2 can delete or
modify lines of code within itself. The
screen editor can be set to accept data
from the screen without user input.
The POKE in line 50 causes the Atari
screen editor device to do a “forced
read” of the information on the
screen, while the POKE in line 60
restores control of the computer to
the keyboard. (For more information,
see the section on the screen editor
within the “I/O Subsystem” chapter
of the Atari Personal Computer
System Operating System User’s
Manual and Hardware Manual.)
Thus, by first setting up the screen,
positioning the cursor to the top, and
then stopping the program, BASIC
gets the commands that have been
printed on the screen.

Player/missile graphics with
strings—A fast way to move
player/missile graphics data is shown
in listing 3. This program places a
small box on the screen (a player) and

www americanradiohietorv com

causes it to bounce around the screen.
A dimensioned string A$ has its
string/array area offset value
changed to point to the player/missile
graphics area. Writing to this string
with an assignment statement now
writes data into the player/missile
area at assembly-language rates.

In particular, the first statement in
line 4000 moves the player image in
string B$ up or down the vertical
“strip” that the player occupies. The
second statement changes the hori-
zontal position of the “strip.” When
the box reaches the vertical limits of
33 or 213 (line 4020) or the horizontal
limits of 49 or 206 (line 4030), the
direction of the box movement is
reversed.

Next Month

We will next take a look at the
sound-generating capabilities of the
Atari 400 and 800 computers.®

More detailed information on
several of the subjects discussed here is
contained in the Atari Personal Com-
puter System Operating System User’s
Manual and Hardware Manual. This
manual (part C016555) can be ordered
for $27 plus $3 shipping and handling
from Atari Customer Service, 1346
Bordeaux Dr., Sunnyvale, CA 94086.
California residents must add 6Y: %
sales tax,
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DOW JONES BLUE CHIP SOFTWARE
GIVES YOU BLUE CHIP
INVESTMENT CONTROL.

Never before have investors had the electronic capability to track and intelligently manage their own port-
folios like this. Using Dow Jones’ data base and exclusive portfolio management software you can store,
modify and automatically update individual holdings on your own personal computer.

Now you have a remarkable opportunity to use software that can ac-
tually minimize risk and increase the chances for investrnent success
—software that allows you to maintain multiple portfolios, auto-
matically value each stock in your portfolio, obtain current quotes

_ (15 to 30 minutes delayed during market hours) and historical
? / quotes, retrieve year-to-date figures and compare them to the

stock’s original worth. You’ll even be able to test the market
with hypothetical portfolios—evaluating the “what- ifs” before
you buy or sell.

More and more investors are becoming “bullish” about the
DOW JONES NEWS/RETRIEVAL® Service—relying on it
for instant business and finandal data that can save hours
of valuable time. You get exclusive electronic access to ar-

ticles from The Wall Street Journal, Barron’s and the world-

wide Dow Jones News Service, in-depth background infor-
mation on thousands of public companies, earnings-
per-share forecasts, and much more. It’s everything
you need to better manage your business and per-
sonal finances.

M

ks
%/ When you make your software purchase, we’ll give
‘ B>/ you a free Dow Jones password. . .as well as
: one hour of free introductory, non-prime
_____ - time. And software and usage costs will be
‘ L) ) tax deductible in many cases (consult your
tax advisor).

B Find out about Dow Jones’ unique ability
to help you manage your own portfolio
like a professional, improve and
broaden your research capa-
bilities, spot and analyze trends.
Visit your nearest computer
store or call the Dow Jones
customer service hotline.

Call Toll Free

800-257-5114
(In New Jersey call
609-452-1511)

. .
RETRIEVAL Service

& Company, Inc., 1982
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incredible Advanta

over IBM and Appile.

The ADVANTAGE™ deskiop
computer from North Star is
better in every category than
either the 1BM Personal
Computer or the Apple |ll.
Compare for yourself!

Incredible Software:

The ADVANTAGE is fully
CP/M* compatible. Neither
IBM nor Apple provides this
ability fo run the broadest
range of industry-standard
applications. In addition,

Incredibie Price:

The ADVANTAGE from North
Star offers you the best in
price/performance. You get
more data storage per dollar
invested, more applications
programs, more available

Incredibie Data Storage: only North Star offers 10 languages. and more
The ADVANTAGE has twice application packages for graphics capabilities. At an
the diskette capacity of either word processing, financial incredible list price of $3999.

analysis, accounting and
data base management.

the IBM PC or the Apple il
This means you have twice

as much information at hand. To find out more about our

Incredibie Convenience: incredible family of desktop

Incredible Graphics: ADVANTAGE is the onlyone  computers with graphics, call
The ADVANTAGE gives you a  of the three that's fully- TOLL FREE 800-447-4700.
higher precision display. A integrated. It fits attractively (linois 800-322-4400, Alaska/
revolutionary software on your desk without the Hawaii 800-447-0890.)

package called BUSIGRAPH™
is provided at no extra

North Star Computers. Inc.
14440 Catalina St. SanLeandro,
charge for preparing graphs, approach taken by BM and  CA 94577 USA (415) 357-8500.
bar charts, and pie charts. Apple. TWX/Telex (910) 366-7004.

North Star. ADVANTAGE and BUSIGRAPH are frademarks of North Siar Computers. Inc. CP/M s a registered rademark of Digilal Research, inc

clumsiness of the multiple-
enclosure, multiple-cable

THE INCREDIBLE ADVANTAGE COMPUTER COMPARISON CHART"
NORTH STAR ADVINDOE | wea reRSONAL COMPTER APPRLE N
MICROPROCESSOR(S) 1-80A Contred processor 8088 processor 8502A processor
BOIS Awiarny processos
GRAPHICS DISPLAY RESOLUTION 640x240 pixets. $40x200 pixets 560x 192 pixets
OUAL FLOPPY DISC CAPACITY T20K bytes 320K bytes 280K bytes
CONVENIENT DESKTOP PACKAGE Yes, ofl in one Gacinsgre Mo, 3 enciosures No, 3 enclosures
BUSINESS GRAPHICS Yes No No
SOFTWARE INCLUDED?
CP/M COMPATISLE? Yes Parval Mo 3
LAMGUAGES SUPPLIED Graphics BASIC. PASCAL BASIC, PASCAL BASIC, PASCAL I
BY MANUFACTURER COBOL FORTRAN, C
APPUCATIONS S/W PACKAGES 0 pachages S packages S pockoges
SUPPUED BY MANUFACTURER r
SELFTEST DUAGNOSTIC Yes Yes o ik
NATIONAL ON SITE SERVICE Yes No
MANUFACTURER SUPPLIED PRINTERS Letter quality/ motrtx ( 1 38 columns) Momx (80 coumns) Lefter quolity/moNrix (80 columns)
RETAL PRICE PER IOLO- =55 snay $1557
BYTE OF DISK STORAGE

“Professional configuration: Duol FRoppy Disks. Monochrome Dispiay. Keyboard, CPU, 84K bytes (or miimum) RAM Memory. ond Prines inferface.
Sowrce: Detequest and Manufacturer’s Liserature, November 1981,

Circle 251 on inquiry card


www.americanradiohistory.com

The Input/Output Primer
Part 1: What Is 1/0?

A modern computer can process in-
credible amounts of information or
make thousands of decisions each sec-
ond. Without.communication to the
outside world, however, the com-
puter’s work is of little use. Here's
where input/output comes in; it links
the computer to operators or pro-
cesses that require its problem-
solving powers.

Input/Output (I/0) is the term
used to describe communication with
the outside world. To describe the
various means used to effect these
communications, I'll start with the
core of the system, the computer
itself, then work outward toward the
rest of the world.

A general-purpose computer has
two main cqmponénts: processor and
memory. The processor, the system's
engine, follows sequences of instruc-
tions that cause it to process data. In-
structions and data are stored in
memory for the processor’s use.

Three sets of electrical lines, called
buses, link the processor and
memory: the address bus, the data
bus, and the control bus. Computer
memory is organized into thousands
of locations, each with a unique ad-
dress and the capability of storing one
piece of data or one instruction in a

This article is the first in Steve Leibson’s
six-part series, The Input/Output Primer.
The series will explain the way in which
computers talk with the world. Upcoming
articles will discuss interrupts and direct
memory access; parallel and HPIB (GPIB)
interfaces; BCD and serial interfaces;
character codes; interrupts, buffers,
grounds, and signal degradation. “An I/0
Glossary,” which follows this article, is a
valuable reference for the entire series.

122  February 1962 © BYTE Publications Inc

Steve Leibson
Auto-trol Technology Corporation
12500 North Washington St.
POB 33815
Denver, CO 80233

sequence. The processor differen-
tiates between instructions and data.

The processor can access informa-
tion in memory by placing the proper
signals on the address bus. These sig-
nals represent an address that
specifies the memory location of in-
terest to the processor. The processor
must also signify whether it wishes to
extract information from the selected
location (to read) or to place informa-
tion in it (to write).

The advantage of
memory-mapped 1/O:
existing processor
instructions serve the
dual purpose of
interfacing to memory
and to l/O devices.

This signaling is performed on the
control bus, which also contains sig-
nal lines that synchronize the pro-
cessor and memory. In read and write
operations, information passes be-
tween memory and processor over a
data bus.

Since data and instructions pass
over the data bus, the processor must
correctly interpret the information.
The processor’s internal timing cycles
enable it to distinguish data from in-
structions. To obtain its next instruc-
tion, the processor performs an in-
struction fetch. Then the processor
performs operations necessary to ex-
ecute the instruction.

The location currently being ac-
cessed for instructions is held in a
register or program counter within
the processor. The instruction ad-

www.americanradiohistorv.com

dressed by the program counter may
cause the processor to access memory
again, this time to obtain data or to
place data in memory. Such opera-

‘tions result from execution of

memory reference instructions.

We've now described all the com-
puter operations needed to run a pro-
gram: the computer can obtain in-
structions from memory, access
memory for data, process data, and
place processed data back into
memory. Two questions now arise:
how do the program and data get into
the memory, and how does the
operator obtain the results of the pro-
cessing? The answer: through the in-
put/output devices.

A complete computer system, such
as a Hewlett-Packard desktop com-
puter, is not composed of a processor
and memory alone. Making a system
requires adding peripheral devices
such as a keyboard, display, printer,
and magnetic tape unit. These
peripheral devices connect the com-
puter to the outside world. The
keyboard, display, and printer allow
communications with a human
operator, while the tape storage
device provides storage and retrieval
of programs and data.

How are peripheral devices con-
nected to the processor/memory
combination inside the computer?
Two methods are currently in use.
The first places these devices on the
memory bus already discussed;
peripheral devices thus "appear” to
the processor as memory locations.
The processor can send data to, or
obtain data from, the peripherals by
using memory-reference instructions.
This approach is called memory-
mapped 170 because it allocates some
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Price
Performance
Reliability

wan stavoarnor -~ TOSHIBA

EXCELLENCE WITH TOSHIBA,
cue s own suesene a0 DESKTOP
OTHER FINE PRODUCTS COMPUTERS

CMC Iinternational offers dealers the new Toshiba computer line, 64k RAM, 80x24 12’’ green
CP/M® -based micros with lots of fiexibility...your choice of one  1-200 phosphor screen, complete with
or two drives, either 5% or 8 inch. Toshiba computers come with CP/M, MBasic80 and CBasic.
C/PM, Microsoft BasicB0 and CBasic® . We're proud to offer a Model 1 Model 2
system with day-in, day-out dependability, backed by one of the One 5V ''280k Two 5% 280k
world’s largest electronics manufacturers. And, we offer a com- Disk Drive Disk Drives

prehensive dealer program including parts and module inventory, List *3995 List *4495
and prepaid freight for warranty repairs (if you ever need it).

. 64k RAM, 80x24 12’ screen,
ALSO merlvautsnlus. “Tandon «C.itoh T-250 complete with CP/M, MBasic80
*NEC *Seagate *MicroPro and CBasic.

*Dysan *MPI eAccounting Plus Model 3 Model 4
*Epson *Superbrain *Peachtree =t vy
eVerbatim eCompustar edBase i One 8"’ 1mbyte Two 8'° 1mbyte

Disk Drive Disk Drives
YOUR STOCKING DISTRIBUTOR List *4795 List 5695

\ A Divisl 1 C ter Marketing C tl

‘® ok bR DR A STATCTSh EXCELLENT DEALER DISCOUNTS
c Mc To Order Call Toll Free
1-800-426-2963

11058 Main, Suite 125 Bellevue, WA 98004 PHONE (206) 453-9777 TELEX: 152 556 SEATAC

Circle 60 on inquirty card.
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We will meet or beat competition

by as much as two to five percent!

Find the lowest price that the item is

advertised in any publication...send us an
order and a check... WE WILL MEET OR

BEAT THE PRICE. It’s as simple as that.

Write for details.

Lowest prices to end-users,OEM’s,dealers and system houses

COMPUTERS WHOLESALE

P.O. Box 144 Camillus, N.Y. 13031 (315) 472-2582
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COMPUTERS
INTERSYSTEMS

DPS1, DPS1A, DPS2A . CALL FOR PRICES

DYNABYTE

Less 20%

PLEASE CALL FOR PRICES

SUPERBRAIN
Bv INTE_RTEC

64KDD. ... ...... ... ...
64KQD. ... ..
DSS-10MEG

CROMEMCO

OUR PRICE $3195
- our prICE $3549

zlﬂlrﬂ data
; _| systems
. Z-89. ... List

$2895

OUR PRICE

$2139
With CP/M

Microsoft Basic,
Super Calc

CS1, List $4695
CS2, List $4695

TERM‘NALS
TeleVideo

INTERTUBE
EMUIBtON: ; 55525 aviss ais .

OKIDATA
Microline 80 .
Microline 83A
Microline 82A

Qume — SPRINT 9/35
SPRINT 9/45

SOROC

Soroc 1Q120. .
1Q130
1Q135

HAZELTINE

ZENITH

ANADEX
DP9500
DP9501

C-ITOH

................... $679

... 879
1QUBDIWIGE &1 aiin 0 e w's @ s FelE

$789

PRIN‘TERS
CENTRONICS

739-1 PAR

704-11 parallel
704-9 (RS232)

810 Basic

810 Full Option
820 RO Basic
820 KSR Basic.

NEC — 55/7710
55/7730 PARALLEL
5520 KSR

Diablo 630 RO
1640 KSR
1640-RO
TRACTOR

Paper Tiger 445G
460

................... $1739

$2395

460G
560G
Epson 80 FT
MX80
100 MX

Discus 2D
Dual Discus 2D
Discus 2+ 2

Most items 1n stock tor immediate delivery Factory sealed catfons
witull lactory warianty NYS residents add appropnale sales tar
Prices do nol include Shipping ¥iSA and Master Charge a0d 3%
COD orders require 25% deposit Prices subject to Change withoui

"t Gircle 79 on inquiry card.

COMPUTERS WHOLESALE

P.O. Box 144 Camliius,

@ 800-448-5715 =

in N.Y. call 318- 472-2582

N.Y. 13031

wwWw americanradiohistorv com
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portion of computer memory space to
peripheral devices. The Motorola
6800 and 68000 microprocessors use
memory-mapped 1/0.

The advantage of memory-mapped
170 is that existing processor instruc-
tions serve the dual purpose of inter-
facing to memory and to I/0O devices.
The disadvantage is that the full
range of memory is not available for
program and data storage. In other
words, memory-mapped 1/0 reduces
the computer’s maximum memory
size. For 8-bit microprocessors with
only about 64,000 possible memory
locations, this loss of available
memory can be a real limitation.

The Intel 8080 and Zilog Z80
microprocessors use a slightly dif-
ferent scheme. 1/0O devices are con-
nected to the processor by the
memory data bus, but special I/0 in-
structions and signals on the control
bus are used for the 1/0 process. Full
memory capacity is available to the
processor because special 1/0 ad-
dressing is used. Though the 1/0O
devices are on the memory bus, they
are in [/O space rather than in
memory space. Figure 1 illustrates
how I/0O devices are connected to
processors on the memory bus.

The second method of implemen-
ting I/0 in a computer is to create a
totally new bus, the I/O bus, which
resembles the memory bus. The 1/0
bus has an address bus (called the
peripheral-address ‘bus to differen-
tiate it from the memory-address
bus), a second set of data lines, and a
peripheral-control bus. The signals
on the I/0O bus may or may not

MEMORY
MEMORY BUS ¥ PROCESSOR
INTERFACES
Figure 1: A computer system with

memory-mapped 170 (input/output). The
170 interfaces communicate with the pro-
cessor over its memory bus. As a result,
the processor has less memory space
available for its own use, but there’s no
need for 1/0 instructions in its instruction
set.
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resemble those of the memory bus.
This system has the advantage of full
memory capability but pays the price
of creating a new set of instructions,
called I/0 instructions, and a second
bus, the 1/0 bus. Figure 2 shows an
I/0 bus system.

Let’'s briefly discuss instructions
before continuing. The memory-
reference and I/0 instructions belong
to a class of instructions called pro-
cessor or machine instructions. This
class of instructions controls com-
puter operations at the very lowest
level. Each instruction can initiate
only the simplest tasks, such as ob-
taining one piece of information from
memory or dispatching one character
to a peripheral device.

Programmers would face a tremen-
dous task if they had to solve all
problems by writing programs at this
level of complexity. Therefore, the
computer supplier usually provides a
systems program or operating system
which, in effect, provides a new set of
instructions with far greater power.
The new set of instructions is called a
high-level language because the in-
structions, now referred to as state-
ments, allow programming at a much
higher level of complexity.

Digital Signals

We've briefly discussed the sets of
lines called buses and have stated that
the processor and other systems com-
ponents send signals along these
buses. Buses, of course, consist of
metallic carriers upon which voltages
may be impressed and currents made
to flow.

The simplest signal that might
travel along such a conductor is the
presence or absence of voltage or cur-
rent flow. This is a binary signal
because it can assume only two
states: present or absent. With a
voltage-related signal, the voltage
either is or isn't there: the voltage is
either k volts or zero volts. Voltages

are measured with reference to a zero
point, usually called ground, which is
often a heavy conductor intercon-
necting all components in a computer
system.

Binary signals are the primary
means of communication in computer
systems because the circuitry required
to generate and detect mere presence
or absence of a signal is much simpler
to construct than circuits concerned
with “how much” signal is present.
Simplified circuitry allows construc-
tion of highly complex processors
because binary circuits require much
less space than other types. This is the
key to construction of LSI (large-scale
integrated) circuitry, which incor-
porates thousands of circuits on a
small silicon chip.

Buses are simply sets of parallel
conductors upon which binary sig-
nals can be impressed. The most com-
mon binary signal at present is the
TTL level set. TTL (transistor-
transistor logic) is a family of in-
tegrated circuits which constitute the
building blocks for many of today’s
computers. These digital circuits not
only define presence or absence of
signal as valid binary signals but also
define regions of voltage for proper
levels. Those regions are:

High region = 2 to 5 volts
Undefined region = 0.8 to 2 volts
Low region = 0 to 0.8 volts

Voltages in the undefined region
mean neither high nor low.

As long as the circuits that send
and receive signals agree on the levels
to be used, we have a hardware sys-
tem for transmitting signals. We will
see that one of the tasks of 1/0 cir-
cuits is to convert signal levels used
by one portion of the system to those
used in another. Unfortunately, not
all peripheral devices use TTL levels.
All the computer buses that we will
discuss do use these levels.

MEMORY

PROCESSOR

INTERFACES

Figure 2: A computer system with an 1/0 bus in addition to a memory bus. Building in
a separate 1/0 bus frees all the memory-address space for the processor’'s own use.
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The quality doesn’t stop there. Prompt, expert
support is only as far away as the telephone.
Ewvery working day.
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Cost-Effectiveness is the Final,
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Data Representation

After establishing signal levels, we
must reach an agreement on what the
various signals represent. What will
be the digital representation of the
character “A” or the number “123"7
The alphabet can assume any of 26
values. Numerals can assume an in-
finite number of values. How can two
levels—on and off—represent all
these values?

The answer is to use more than one
signal line, thus creating a bus. If we
use eight lines, each of which can
assume one of two levels, then we can
represent 2 raised to the eighth power
or 256 values. This is sufficient to rep-
resent all of the characters in the
alphabet (both uppercase and lower-
case) and the other printable char-
acters and punctuation marks on a
typewriter, along with a few special
characters.

Communication is possible with
eight lines as long as the sender and
receiver agree on what each of the 256
values represents. The second task of
I/0 is to assure agreement between
sender and receiver or at least to con-
vert from one set of values to
another.

In addition, not all devices com-
municate on the same number of
lines. Some use a single wire (plus
ground) and send one bit (binary
digit) of information at a time. The
receiver reassembles these sequential
bits of information into a “parallel”
representation (e.g., eight bits of data
stored on eight parallel data lines).
Some devices need only send
numerals, which can be represented
with ten values and require only four
digital signal wires (because binary
1010, which has four bits, is decimal
10). Other forms of representation
may require 16, 24, 32, or 64 lines,
complicating interconnection. Inter-
facing among these devices must
somehow adapt one system of rep-
resentation to another.

The 1/0 Bus

We've just discussed several basic
concepts relating to computer sys-
tems and /0. Now we can give the
programmer a means of questioning
the computer and the computer a
means of answering those questions.
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The first step is to create an 170
bus leading from the processor to the
outside. As stated earlier, the 170 bus
is a set of conductors carrying signals
that represent the information the
computer is trying to transmit from
the processor to the peripheral.

In addition, several conductors
carry control signals that let the com-
puter signal the recipient that the data
on the bus is valid and should be ac-
cepted. The recipient must have some
signals to notify the processor of the
recipient’s readiness to accept data
and of its operational status. Finally,
since we want the computer to be able
to receive and transmit data, a signal
is needed to dictate the direction of
the data flow on the I70 bus.

The I/0 bus shown in figure 3 has
a number of connections, The top-
most connection, with arrowheads at
both ends, represents a group of 16
data lines. This connection is the data
bus; the arrowheads indicate that the
data bus can carry data in either
direction, depending on the pro-
cessor’s immediate need. Beneath the

data lines is a single wire labeled
“strobe.” The strobe is the bus syn-
chronizer; the computer uses the
strobe to indicate that data is ready to
be accepted.

The next wire in figure 3 is labeled
“1/0” and controls the direction of the
data on the data bus. The [/0O wire is
the traffic cop of the 1/0 bus, allow-
ing bidirectional data flow in only
one direction at a time. The
peripheral signals the computer on
wires labeled “status” and “flag.”
Status is a simple signal indicating
presence or absence of a peripheral to
receive data. After all, a computer
can't communicate with a device
that’s not there.

Flag is a more complex signal. To
understand flag, we need to study
speed. Computer processors are very
fast; the only moving parts inside
them are the speedy electrons carry-
ing digital signals. On the other hand,
devices with which computers com-
municate are often mechanical. Disk
and tape mechanisms, printers, and
plotters all have moving parts that

STROBE
170 {(DATA DIRECTION)
COMPUTER PERIPHERAL
INTERFACE
» FLAG
STATUS

(e

\o—

Figure 3: An I/0 bus like that used by Hewlett-Packard. The bidirectional data lines
carry information between the computer and the peripheral-device interface. The com-
puter uses the strobe line to tell the peripheral device that data is ready to be accepted.
The I/0 line informs the peripheral of the direction of data transfer. The peripheral
device uses the flag line to ask the computer to delay sending more data. The status line
tells the computer whether or not the peripheral device is attached.
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take relatively long periods of time to
perform their assigned tasks.

Take a printer for example. Let’s
study an interchange between a com-
puter and a piece of paper. The com-
puter first addresses the printer inter-
face using the last set of wires in the
[/O bus diagram, the peripheral-
address lines. If there’s a device at
that address, it will respond by
signaling the computer on the status
line. If the response is positive, the
computer sets the [/O line to

“output” (direction is always from the
processor’s perspective), places data
on the data lines, and causes the
strobe line to indicate the data’s
availability. If the printer is working,
it accepts and prints the data.

A serial impact printer, much like a
typewriter, must select the proper
character, activate some mechanism
to strike the paper, and then move to
the next character position,

These steps may take 10 milli-
seconds (0.01 seconds) or so to per-

PL/M SOFTWARE PORTABILITY FOR ONLY $500

This Versatile Software Package Features

Library Managenr

PL/M Optimizing Compiler

Relocating Cross-Assembler and Linker
Intel*Compatible PL/M Syntax
ROM-able Object Code

COMPILES UNDER

cPr/Mm, CDOS, IMDOS

TEKTRONIX O0S/50 (B550)
TEKDOS (8002)

PRODUCES CODE FOR

8080, 8085, 280,
6800, 6802,
18082, 9900

ASYSCON

‘ CORPORATION
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Product Development Qroup
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TWX 910-335-1680
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form. That may not seem like a long
time, but the processor takes about
one microsecond (0.000001 seconds)
to send the command to print. From
the processor's perspective, the
printer takes forever.

Fortunately, computers are patient
and will obey if told to wait. In our
example, the computer will not send
another character until the printer has
printed the current one. The flag line
carries the printer’s signal asking the
processor to wait.

That completes our discussion of
computer input/output. As we've
seen, the computer remains firmly in
control of the entire process. Next
month, we'll look at those cases in
which the I/O peripheral takes con-
trol of the computer: interrupts and
direct memory access. m

An I/0 Glossary

Learning the terminology and
jargon is one of the most difficult
problems encountered when enter-
ing a new technical field. Every
discipline has its own unique
vocabulary, and the world of com-
puter input/output is no excep-
tion. This glossary should help the
reader who is unfamiliar with the
computer terms in the I/O Primer,
although the glossary is not com-
prehensive and its definitions are
not necessarily universal.

accumulator: a register inside the
computer processor that stores
operands and receives the results
of operations. A computer may
have several accumulators.
alphanumeric: representing letters
and numbers.

ASCII (American Standard Code
for Information Interchange): a
7-bit code capable of representing
letters, numbers, punctuation
marks, and control codes in a form
acceptable to machines.

analog: varying continuously
rather than in steps. Contrast this
with digital. A rheostat is an
analog device; an on-off switch is
digital.

analog-to-digital conversion (also
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A to D, ADC, or A/D): the con-
version of continuously varying
phenomena (e.g., voltages) into
discretely varying or “stepped”
phenomena.

APL: a high-level computer lan-
guage considered by many to be
the strongest language for mathe-
matical procedures and
algorithms. APL uses specially
developed arithmetic operators.
assembly language: a low-level
computer language for implement-
ing higher-level functions. One
assembler statement produces one
machine instruction.
asynchronous device: a unit that
operates at a speed not associated
with any particular portion of the
system to which it is connected; it
therefore is not a time-critical com-
ponent. Not to be confused with
the asynchronous serial interfaces
which are synchronous devices.
asynchronous data communica-
tions: a serial 17O protocol in
which each byte transmitted is self-
sufficient and bears no exact time
relationship to preceding or suc-
ceeding bytes.

background program: that portion
of the resident computer program
that is run when the system has no
other needs for the processor.

Found only in multitasking
systems.
base: the radix or number of

characters in a particular number
system. The decimal number sys-
tem is base 10, since 10 numerals (0
through 9) are used.

BASIC (Beginners All-purpose
Symbolic Instruction Code): a
high-level language that is par-
ticularly easy to learn. Although
this is the native language of most
microcomputers today, there are
many incompatible dialects.

baud rate: term often used to mean
bit rate or data rate, the rate in bits
per second at which information is
transmitted over a serial link. In
data transmission over analog
channels such as the phone line,
the baud and data rates may not be
the same.

BCD (binary-coded decimal): a
4-bit system of coding the
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numerals O through 9. The 6 most
significant codes of the 4-bit sys-
tem are unused because 4 bits can
represent 16 different numbers.
benchmark: a test program used to
compare a feature, usually speed,
of two or more systems.
bidirectional lines: lines that may
carry information in either direc-
tion but not in both simultane-
ously.

binary: the base-2 number system,
which uses only the numerals 0
and 1.

bipolar: an integrated-circuit tech-
nology characterized by high
speed, medium power require-
ments, and wide availability.
bisync ‘(binary synchronous): a
synchronous, serial data-com-
munications protocol that is byte-
oriented. Created by IBM.

bit (binary digit or binary integer):
a single digit of a binary number.
bit rate: see baud rate.

bus (plural buses): a group of hard-
ware signal wires used to intercon-
nect several devices for com-
munication,

byte: a group of 8 bits.

character: a pattern which is mean-
ingful in a semantic system and
which does not consist of smaller
meaningful units; an “atom” of
meaning.

character set: a group of characters
that, taken as a whole, can express
all the information desired in a
particular system.

checksum: a quantity used in
several error-checking schemes.
The checksum usually follows a
string of characters.

chip (also integrated circuit): an
electronic component made up of
many basic devices, such as tran-
sistors, all combined on a single
piece of silicon.

CMOS (complementary metal-
oxide semiconductor): a logic
family of integrated circuits
characterized by extremely low
power requirements, medium
speed, wide availability, and sus-
ceptibility to static discharge.
clock: a periodic signal used
throughout a system for timing
and synchronization.

compiler: a program that takes a
high-level language as its input and
produces machine code for output.
compute-bound: adjective describ-
ing a program that is speed-limited
by the computations being per-
formed rather than by the I/0O tak-
ing place.
control character: a character that
produces some action in a device
other than the printing or display-
ing of a character. A normal
character may become a control
character in some systems by being
prefixed with a control character
or characters.
controller: the device that dictates
the sequence of events in a system.
control line: a signal line used to
sequence the flow of information
over a data link.

CRT (cathode-ray tube): a term
often used synonymously with
video-display terminal, of which
the CRT is a part; a popular
display device used to show multi-
ple lines of text and/or graphics.
data bus: a set of signal wires that
carries data or characters between
devices in a system.

data communications: generally
taken to mean serial data I/O but
may include any [/O between
digital devices.

data set: Bell Telephone’s name for
a modem. Used to transmit digital
data over voice telephone lines.
data terminal: a class of devices
with keyboards and video
displays, a video-display terminal.
decimal: pertaining to the base-10
number system.

digital: a method of representing
information with discrete
numbers.

digital-to-analog (also D to A, or
DAC, or D/A) conversion: a tech-
nique for converting a digital rep-
resentation into a simulated analog
signal.

DMA (direct memory access): an

1/0 technique for transferring data
between a device and memory
without the aid of the computer
processor. A very high-speed
method that requires special hard-
ware to control memory.

DTL (diode-transistor logic): a


www.americanradiohistory.com

How to maximize
your Model lil:

You don’t have to settle for
standard equipment. Let MTI
and Alpha Byte help you build
the Model 11l you want.

L 'i"i'q_el i

MTI FLOPPY DISK ADD-ON KITS

Now you can upgrade your (6K level || Model l1I to
a full 48K Disk System the easy way with MTI's
Double Density Disk Controlier and your choice of
Disk Drives. You can choose 40 track, Double-
Sided 40 track or Double-Sided 80 track Drives to
supply your disk storage needs. Forty Track
Drives store 175K, Double-sided 40 Track drives
store 350K. Four Double-Sided 80 Track Drives
provide up to 3 MEGABYTES of On-Line storage.

INTERNAL DISK DRIVE KITS

The first drive kit includs one Tandon Disk Drive,
MTI Double Density Controller, Switching power
supply, 32K of RAM, all mounting hardware,
cables and Detailed Installation Instructions. The
second internal drive kit includes a second drive
and the necessary installation hardware.

40 TRACK DRIVE SYSTEM

DRIVE NO. 1 KIT 695.00

DRIVE NO. 2 KIT 279.00
40 TRACK DUAL HEAD SYSTEM

DRIVE NO. 1 779.00

DRIVE NO. 2 389.00
80 TRACK DUAL HEAD SYSTEM

DRIVE NO. 1 929.00

DRIVE NO. 2 569.00

Circle 14 on inquiry card.

EXTERNAL DRIVE KITS

Two external drives can be attached to any dual
drive Model Il Computer.

40 TRACK EXTERNAL ORIVES

ORIVE NO. 3 379.00

ORIVE NO. 4 359.00
OUAL HEAD 40 TRACK EXTERNAL DRIVES

DRIVE NO. 3 499.00

DRIVE NO. 4 479.00
DUAL HEAD 80 TRACK EXTERNAL ORIVES

DRIVE NO. 3. 679.00

ORIVE NO. 4 659.00

FIVE MEGABYTE EXTERNAL
WINCHESTER HARD DRIVE. . . .. ... ... 2795.00

Add the Ultimate in Fast High Capacity Disk
Storage to any Model I Floppy Disk system.
Reliable Winchester technology provides enough
storage for the largest business files. Winchester
disk drives have greatly increased data transfer
rates and that means faster program and file
loading. This is a complete self contained system
that connects to a standard Model |1l Disk System
in minutes without any modification to the com-
puter.

MOOEL 1l DIAGNOSTIC PROGRAM. . .. .. .48.85

A complete diagnostic program for the Model Hl.
Tests RAM and ROM, video display and all disk
drives. Catch problems while they're small and
be sure that your Model lll is in perfect running
condition.

PUTER

To order.

(213)

MODOEL 11l CP/M-80 NOW AVAILABLE! . . .849.00
CP/M® & 80 Column Kit.

Now you can run proven CP/M based software on
your Model {11, with standard 80-cotumn display.
A simple internal modification will transform your
Model {ll into a NEW computer and aliow you to
run CP/M the industry-standard operating system
and assure you of a large supply of fine software.
Includes CP/M 2.2.

MODEL (Il SPEED-UP MOD. . ..... ....149.00

Now you can run your Model I1l at 4 MEGAHERTZ,
that's almost double the standard speed. This
simple-to-install kit does require some soldering.

MODEL Il DISK DRIVE CLEANING KIT. .. .24.95

Uses soft non-abrasive cleaning material and in-
cludes a disk head excercising program to insure
thorough cleaning.

DOSPLUS OPERATING SYSTEMS
FOR THE MODEL

Solid BUG-FREE operating systems for the Model
Hl. Supports different size drives on the same
system and Basic Program Chaining with
variables saved in- memory.

40 TRACK 99.00

80 TRACK 119.00

EXPANDED DOSPLUS 3.3.8. 149.00
Read and Write 40 Track Disketies on an 80 Track System.

HARD DISK DOSPLUS 299.00
Supports the MT1 5 MEG HARD DiSK.

CP/M is a reg. trademark of Digital Research.

We built a reputation on our
prices and your satisfaction.

We guarantee everything for 30 days. If
anything is wrong, return-the item and we'll make
it right. And, of course, we'll pay the shipping
charges.

We accept Visa and Master Card on all orders;
COD orders, up to $300.00.

Add $2.00 for standard UPS shipping and
handling on orders under 50 Ibs, delivered in con-
tinental U.S. Call for shipping charges over 50
Ibs. Foreign, FPO and APO orders add 15% for
shipping. Californians add 6% sales tax.

Prices quoted are for stock on hand and are
subject to change without notice.

or for information, call:

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362


www.americanradiohistory.com

CPIM

SOFTWARE
LARGEST SELECTION

IN U.S.A.

dBASE Il
Ashton-Tate

%

QUICKSCREEN
Fox & Geller

149

WORDSTAR
Micropro

299

CB-80
Compiler Systems

413

SUPERCALC
Sorcim

238

MICROTAX"
Microtax Systems

CALL

SPELLSTAR
Micropro

*169

MAILMERGE
Micropro

9

TIMAKER™
Lifeboat Assoc.

YL

THE LAST ONE
D.J.‘A1' Syst. LTD.

0

CALCSTAR®
Micropro

219

BASIC
COMPILER

Microsoft

32

BASIC 80
Microsoft

284

SELECT
SIS.

395

FMS-80
Systems Plus

49

SAVE ON HARDWARE

TELEVIDEO 910
TELEVIDEO 950

C ITOH STARWRITER
C ITOH PROWRITER
105 560G

$575.00 MICROSOFT SOFTCARD

$955.00 ALTOSPRODUCTS
$1429.00 ZENITHPRODUCTS

$559.00 C.C.S.PRODUCTS

$1060.00 ARCHIVESPRODUCTS LESS 20¢

XEROXCOMPUTERS

CP/M is a Trademark of Digital Research

standard
software <~

CORPORATION OF AMERICA
10 MAZZEO DRIVE, RANDOLPH, MA. 02368

817-963-7220

February 1982 © BYTE Publications Inc

Circle 334 on inquiry card.

$289.00
LESS20%
LESS20%
LESS 20%

LESS 15%

logic family, compatible with TTL
and nearly extinct.

EBCDIC (extended binary-coded
decimal interchange code): a
special IBM character set seldom
used in microcomputers.
emulator: a program or circuit that
imitates another program or circuit
in real time. Usually, the emulator
provides testing and monitoring
capabilities beyond those of the
program or circuit being emulated.
erasable programmable read-only
memory (also EPROM): an in-
tegrated circuit that can store pro-
grams or data which can later be
erased. Information is stored, with
or without power, until the erase
procedure is activated. There are
two types of EPROM: ultraviolet-
erasable EPROM, and electrically
erasable programmable ROM
(EEPROM). EPROMSs are common
in development work because they
can be reused.

exponent: the power of 10 of a
number expressed in scientific
notation. The exponent of the
number

1.245 X 10**

is 15.

fan in: the electrical load a logic
circuit places on a signal line.

fan out: a measure of the drive
capability of a logic circuit.
firmware: a program (software)
placed in ROM. Many microcom-
puters have firmware operating
systems and language interpreters.
flag line: a signal line used in a data
link to signal the status of a device
connected to the data link.
foreground job: a program that
has the highest priority and runs
on the computer processor
whenever possible. Found only in
multitasking systems.

full duplex: (in a communication
channel) capable of simultaneous
transmission in both directions.
The term is also used (incorrectly)
to describe data terminals that do
not “self-echo” on their screens the
characters they send, relying in-
stead on the remote terminal to
echo each character sent. Contrast
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SOFTWARE
DEVELOPMENT
TOOLS FOR
INDUSTRY

CP/M CROSS-ASSEMBLERS

Fast, comprehensive cross-assemblers
to run under CP/M.* Extensive pseudo-
ops Inciude full listing control, nested
conditionals, mnemonic synonyms,
and incluslon of external source flies.
Generate object file, assembly listing,
and symbol table from source code for
nine popular microprocessor famiiies.

XASMOS...... 6805
XASMO9...... 6809
XASM18...... 1802
XASM48 .. ... 8048/8041
XASM51 ... 8051
XASMES.... .. 6502
XASME8 .. ... 6800/6801
XASMF8 ....... F8/3870
XASM400...... COP400

Assembiers... $200.00 each
Manual only... $ 25.00

8048 DEVELOPMENT PACKAGE

Now you can use the 8048 family of
single-chlp microcomputers without
buying expensive equipment. Develop
8048 software with the XASM48 cross-
assembler. Then plug our EPR-48 board
into your $-100 system to program the
8748 EPROM version.

8048 Development Package ... $574.00
EPR48alone ................ $449.00

EPROM SIMULATOR BOARD

Debug dedicated systems quickly. Our

PSB-100 PROM Emulator is an S-100

board with up to BK of RAM. Cable with

24-pin piug replaces 2708 or 2716

EPROM(s) in your target system for ins-

tant program testing

PSB-100 EPROM Simulator ... $445.00
w/2K RAM

*Trademark of Digital Research

Circle 40 on inquiry card. J

NOezt .

804 SOUTH STATE ST
DOVER. DEL. 19901
302-734-0151

(-

Visa and Mastercharge accepted. We ship 8" singie-
density and Softcard+ 5.25" diskettes. Ask us
about other formats. OEM AND DEALER INQUIRES
INVITED.

+ Trademark of Microsoft
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executes a high-level language.
interrupt: a disruption in a
process’s normal flow.

inverter: a logic element or gate
that outputs a 1 for a 0 input and a
0 for a 1 input. Also called a NOT
gate.

1/0-bound: adjective describing a
program whose speed is limited by
the information interchange bet-
ween devices in a system rather
than by .the computation being
done.

K: abbreviation for 1024, typically
used to specify memory size be-
cause 1024 is a power of 2.

k: abbreviation for 1000, typically
used to specify resistor values and
computer prices.

kluge: a concoction of hardware
and software, usually extensively
patched together and not easily
manufactured. Most commercial
computers have several kluges.
latch: a logic device that transfers
input data to output during a
clock-signal transition and holds
the data after the clock transition,
regardless of whether or not the in-
put data changes; used for
memory.

LCD (liquid-crystal display): a
display device characterized by
high visibility in high light levels
and no visibility in darkness.

LED (light-emitting diode): a dis-
play characterized by high visibili-
ty in darkness and less visibility at
higher light levels.

logic: a group of circuits that per-
forms Boolean arithmetic and
memory functions.

logic ground: the reference level
for all the digital signals in a
system. Not necessarily connected
to, or at the same potential as, the
earth ground.

LSI (large-scale integration):
highly dense logic circuits on single
chips. Microprocessors are LSI
devices.

machine code: the instructions
directly executed by the processor.
mainframe: term originating in
large data-processing installations
where sometimes small, remote
processors are connected to a
large, central “mainframe” com-

puter. Often used now to refer to
the central control and interface
unit of any computer, not in-
cluding devices attached by exter-
nal cabling.

mantissa: the significant digits of a
number expressed in scientific
notation. The mantissa of the
number

1.245 X 10t

is 1.245.

mass storage: a device for storing
large amounts of data or programs
in a readily retrievable, non-
volatile form.

MOS (metal-oxide semiconduc-
tor): an integrated circuit tech-
nology characterized by high den-
sity, medium speed, and medium
power consumption. Two types of
MOS exist: NMOS and PMOS, in
addition to the related CMOS
technology.

modem: see data set.
multitasking: a mode of computer
operation in which several pro-
cesses seem to take place simulta-
neously. In a multiprocessor sys-
tem, simultaneous operation is
truly possible. In a single-pro-
cessor system, the processes time-
share the processor, and, although
they appear to be happening simul-
taneously, they are actually occur-
ring in a sequential manner. Multi-
tasking operation allows a com-
puter to make computations while
waiting for slower I/O processes to
take place. Also called overlap.
negative-true logic: a logic
system in which a low voltage
represents a logic 1 and a higher
voltage represents a logic 0.
network: a term used in serial data
communications to describe
devices that have varying amounts
of intelligence interconnected to
form a large system.

noise: in a communication system
or circuit, a disturbance which
conveys no information and may
interfere with the flow of informa-
tion or meaningful signals.
nonvolatile: capable of retaining
information even when a device is
switched off; ROMs, disks, and
tapes are nonvolatile.
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---------- == _..Hard Power from
’ the Soft Support of

A new and powerful computer has been borm...

the System 83. The versatile UNIX* operating system

pilots the System 83’s raw power through a myriad of

software such as “C”, FORTRAN, PASCAL, BASIC,

COBOL, and even Networking. Step into

a bold new frontier with more gt
power than you ever -

dreamed possible.

FEATURES:

O UNIX V7 configured by UNISOFT**

O Full 1EEE 696/S-100 Compatability

0O MC68000 8Mhz Processor

0O 32-Bit Data Operations with 32-Bit Internal Registers
O 16-Bit Data Transfer Operations

O Memory Management Allows Concurrent Use
of Mapped and Non-mapped Address space

O Rugged Industrial Grade Components at all Levels
O 16 Mb of Main Memory Directly Addressable

07 Vectored Interrupt Levels

O 192 Device-supplied Interrupts

O 256 Kb of RAM with Parity Per Board Slot

0 Up to 3.2 Mb of RAM Per Cabinet

* UNIX is a trademark of Bell Laboratories and is supported
on the DUAL System 83 by UNISOFT

**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA.

Circle 110 on inquiry card.

DUAL SYSTEMS CONTROL CORPORATION

system reliability/system integrity

720 Channing Way @ Berkeley ® CA 94710 ® (415) 549-3854 @ Telex: 172029 SPX

www americanradiohistorv com
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nybble: half a byte or 4 bits. BCD
data is packed into nybbles.
object code: a program in machine
code. The ultimate form a program
must take to run on a processor.
octal: a base-8 number system us-
ing the numerals 0 through 7. Ap-
plied in the creation of machine-
code programs and helpful in
visualizing bit patterns.

one’s complement: the inversion of
each bit of a binary number. All 1s
become Os and all 0s become 1s.
one’s-complement arithmetic: a
binary arithmetic system in which
negative numbers are created by
inverting individual bits in the cor-
responding positive-number rep-
resentation. There are two 0s: all
binary 0s (+0) and all binary 1s
(—0).

open collector: a type of output
structure found in certain bipolar
logic families. The device has a
transistor that enables it to output
to a low-voltage level only. When
the device is inactive, an external

resistor holds the device's output at
a high-voltage level. Open collec-
tor devices are useful when several
devices are to drive a single bus
line (such as the IEEE-488 bus).
operating system: the software
that controls and coordinates all
the hardware elements in a com-
puter system.-

output: transfer of information
from a computer to another
device.

overlap: see multitasking.

pPacked data information that has
been compressed to make optimal
use of data storage. Four BCD
digits may be packed in one 16-bit
word.

paper tape: one of the oldest, slow-
est, and cheapest methods of stor-
ing information in a computer sys-
tem. Data is stored in punched-
hole sequences on a paper tape.
Still the only universal medium of
interchange between computer sys-
tems.

parallel 1/0: the fastest, simplest

BYTEWRITER
DAISY WHEEL PRINTER

LETTER QUALITY PRINTER AND TYPEWRITER
IN ONE PACKAGE

The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter
with a micro-processor controlled driver added internally.

FEATURES

e Underlining ® 10, 12, or 15 characters per inch software selectable ® 2nd
keyboard with foreign grammer symbols software selectable @ Change-
able type daisy wheel ® Centronics-compatible parallel input operates with
TRS-80, Apple. Oshorne, IBM and others e Cartridge ribbon e Typewriter
operation with nothing to disconnect @ Service from any Olivetti dealer

e Self test program built in.

BYTEWRITER

125 NORTHVIEW RD,, ITHACA, N.Y. 14850
(607) 272-1132
Praxis 30 Is a trademark of Olivetti Corp.

TRS80 s a trademark of Tandy Corp.
BYTEWRITER is a rademark of williams Laboratories.

S795

plus shipping

Dealer
Inquiries
Invited

——

method of interconnecting two
devices; requires the least cir-
cuitry. Data is transferred in bit-
parallel format, with the width of
the interconnect bus generally
equal to the word size of the pro-
cessor or the peripheral. Eight-bit
parallel interfaces are common and
ideal for character transmission.
parity: an error-detection method
used in I/0 in which noise is a pos-
sible problem. Parity is determined
by counting the number of 1s in a
data word. If the number of 1s is
odd, the word has odd parity; if
the number of 1s is even, the word
has even parity.

Pascal: a computer language that is
popular for its structure and data
types but has relatively primitive
I/0 statements.

peripheral: a device connected to a
computer for providing data to, or
accepting data from, the external
environment.

peripheral processor: an auxilliary
processor used to interface to ex-
ternal devices. Generally provided
to increase system performance by
allowing simultaneous computa-
tion by the main processor and
1/0 by the peripheral processor.
polling: a technique that discerns
which of several devices on an 1/0
connection is trying to get the pro-
cessor’s attention. In a simple
form, the processor may
periodically interrogate each
peripheral device to determine its
status.

positive-true logic: a logic system
in which a logic 0 is represented by
a low voltage and a logic 1 by a
higher voltage.

priority interrupt: an interrupt
structure in which devices with
higher priority may interrupt the
servicing of devices with lower
priority. In other systems, priority
may only be used in the arbitration
of simultaneous interrupts, dis-
allowing interruption of an in-
process interrupt-service routine.
program: a series of statements
defining a process or procedure in
a form that can be executed by a
computer.

142
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Price breakthrough: $499.

For a CMOS microprocessor development system.

Our new CDP185693 costs less
than any other 1802 microprocessor
development system on the market.
And the development system can even
become your final target system.

The incredibly low $499*
price includes:

e CDP18S601 computer Microboard.
e ROM/audio cassette controller
Microboard.
Five-card chassis and case.
Detachable 5-volt power supply.
Audio cassette tape | /O drive for
mass storage.

You get these capabilities:

Extended BASIC resident in ROM
with full floating-point arithmetic.

extensive memory manipulation.
e RS232C or 20 mA terminal interface,
up to 1200 baud.
Or, for $799; you can get the
CDP18S694. It has all the capabil-

ity
[}

of the 693, plus:

ROM-based 1802 Assembler/Editor.

e PROM Programmer board.

e A second cassette tape 1/0 drive.
System expansion:

e Expand your Microboard system

capability, choosing from over 40

expansion boards and hardware

accessories.

Memory expandable to full 65K bytes.

Virtually unlimited |/0O expansion

capability using any combination of

® Run-time BASIC 3 firmware for final
system configuration.

Develop software for any
1802-based component design,
or for any Microboard system in BASIC
or assembly language.

Atthese prices you can't afford not
to get into CMOS.

For more information, contact any
RCA Solid State sales office, sales
representative or distributor.

Or contact RCA Solid State
headquarters in Somerville, N.J.
Brussels, Belgium. Sao Paulo, Brazil.
Hong Kong.

Or call Microsystems

Marketing toll-free (800) 526-3862.

Circle 415 on inquiry card.

e 2K-byte monitor program with analog and digital I /O boards.

* U.S. optional distributor resale, single unit price.

System is expandable,
using any of our CMOS Microboards.

Add a terminal, and
you’re ready to
develop your software.

= L]

Another reason to
switch to CMOS.
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Circle 24 on inquiry card.
ABC4C9D3CBAOD5SDACICCCIDADIADAABSBOAD

AQ

Disk Utility
for Apple DOS 3.3

LOST PROGRAM
RECOVERY

if you haven’t
written over that
program accidental-
ly deleted, this
software can re-
cover it for you.

Also, it can
reorganize your disk
and inform you of
the remaining
space available.

And, it allows
you to patch any
sector: display in
Hex and ASCIl on
standard Apple
screen.

Menu driven and
easy for the novice
while still efficient
for the professional.
Compatible with
M & R Superterm.

For more information or
to place your order call:

(208) 263-1213
Cost: $50

We pay first class postage and
insurance. You may use VISA or
Master Card.

TO ORDER: Send us your

check, money order or credit card
number and expiration date.
Certified checks avoid clearance
delay.

ANSWER Corporation

S502A North Second Ave.
Sandpoint, idaho 83864
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programmable read-only memory
(PROM): a logic circuit that may
be programmed once in a PROM
programmer; stores data and/or
instructions that are unlikely to
need change. Also comes in
erasable models (EPROMs).
protocol: a set of conventions for
transfer of information between
devices. The simplest protocols
define only the hardware config-
uration. More complex protocols
define timings, data formats,
error-detection and correction
techniques, and software struc-
tures for running the interface. The
most powerful protocols define
each level of the transfer process as
a layer separate frem the rest, so
that some layers, such as the inter-
connecting hardware, may be
changed without affecting the
other layers.

queue: a list of processes to be ex-
ecuted in sequential order or of in-
formation blocks to be processed
in sequential order.
random-access memory (also
RAM): read/write memory in
which the time needed to write in
or read out data is independent of
the data’s location, usually refers
to volatile semiconductor
memory.

read-only memory (also ROM):
memory devices in which the
memory locations are set to fixed
patterns when the device is manu-
factured. Used for invariant pro-
grams and data.

read/write memory: memory that
can store information on a tem-
porary basis. Usually, the informa-
tion disappears when the power is
turned off.

real-time clock: a device that con-
tinually measures time in a com-
puter system without respect to
what tasks the computer is perfor-
ming.

real-time operation: computing at
a speed sufficient to perform the
required tasks during a related
physical process so that results of
the computations can help control
the process. A program that closes
the flood gates after the town is

under water is not running in real
time.

register: a device used for tem-
porarily holding a piece of infor-
mation to be processed or trans-
ferred.

schematic: a drawing that shows
the interconnections of circuitry to
form a device. Generally needed
when interfacing two devices that
are not plug-to-plug compatible
and sometimes when interfacing
those that are.

SDLC (synchronous data-link con-
trol): a protocol specifying a
layered, bit-oriented approach to
serial data communications.

serial 1/0: a type of interconnec-
tion in which information is
transferred one bit at a time. The
most common serial [/O hardware
schemes are the RS-232 standard
and the 20-mA current loop. Both
are pseudo-standards because most
devices using them work similarly
but are not plug-to-plug compati-
ble.

simplex: a unidirectional imple-
mentation of an I/O protocol.
simulator: a circuit or program
that imitates another circuit or
program but not at the same speed.
software buffer: a location or set of
locations in memory given a name
by the resident program and used
to hold information until needed.
software driver: a program or
routine that transmits information
to a device by using a device-
dependent protocol..

software interrupt: interruption of
a user-level program in response to
the acknowledgment of a hard-
ware interrupt by the operating
system. In high-level language pro-
grams, software interrupts can
safely occur only at the end of a
program line.

status: information about a
device’s current state.

status line: a simple method of rep-
resenting some state of a device in
an interconnection scheme.

string: a set of characters ordered
in some manner.

strobe: a control signal for infor-
mation transfers at the hardware
level.

Circle 25 on inquiry card. gy
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Look What Apparat has
for your IBM Personal Computer.

ress ESC key to exitAC

O‘»ﬁeal« in an@_

fo o'ur 1BM Personai é;()m[;ﬁtér.

We are committed to further product
introductions to enable you to build on
your new IBM system.

Add Functionality and Capability with
These New P.C. Boards

Apparat has the following products
avalilable for delivery in the first quarter
1982:

Prom Blaster will program most 1K to 4K
byte EPROMS of 25XX and 27XX single or
multivoltage type. Complete with
personality modules and read/write
software. Priced at $149.00.

Clock Calendar features seconds,
minutes, hours, day of week, date,

i _.

The City

wirewrap area h r

150-14 PIn Dips. Priced at

$29.95.

RGB Color Monitors choose

from NEC, AMDEK and TECO CRTs.
Priced at $1.095.00 for the NEC and
$999.00 for AMDEK. TECO available in
April 1982.

More Products Coming Soon

Apparat has more products for your IBM
system in production and ready for
introduction in the second quarter 1982:
3rd and 4th add-on disk drives
expansion cabinet houses up to two I1BM
compatible drives. Priced at $499.00 for
cabinet and one 160K drive, two drives at

calendar multipurpose
adapter.
64K byte hardware

print-spooler — (with paraliel printer
adapter) buffers 13 minutes of.print
output (at 80 characters/second).
300 Baud Modem Card with ASYNC serial
adapter.
Apparat will continue developing add-on
products to support your 1BM Personal
Computer. Call today to find out more
information about the above products or
to order yours. Dealer inquiries welcome.

(303) 741-1778

1BM Personal Compulter is a trademark of IBM.

AN

AN Apparat,inc.

4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778

"ON GOING SUPPORT FOR MICROCOMPUTERS"

=—



www.americanradiohistory.com

synchronous data communication:
a serial I/0 protocol in which the
transmitter and receiver are syn-
chronized to a common clock sig-
nal.

synchronous device: a device that
transfers information at its own
rate, not at the convenience of any
other interconnected device. Syn-
chronous devices, such as disks,
must be serviced when they re-
quest service, or data is usually
lost.

synchronous transfer: an I/0

 transfer that takes place in a cer-

tain amount of time without
regard to feedback from the receiv-
ing device. The receiver must
always be faster than the transmit-
ter for such transfers to work pro-
perly.

threshold: the point of transition
between two logic states. For ex-
ample, 4.5 V might be a threshold
for low/high transitions.
transceiver: a circuit or device

No Special Pencils Needed

Simple, Fast, and Low-Cost

Wide Variety of Interfaces

Lighting the Way

www americanradiohistorv com

capable of transmitting and receiv-
ing.

transistor-transistor logic (TTL): a
logic family characterized by high
speeds, medium power require-
ments, and wide use.

Tristate (or three-state; Tristate is
a trademark of National Semicon-
ductor Corporation): an output
configuration, found in several
logic families, capable of assuming
three states: logic high, logic low,
and high-impedance. Useful for in-
terconnecting many devices on the
same set of wires in such a way
that only one device at a time con-
trols the levels on the lines while
the other devices are in the high-
impedance state.

two’'s complement: a one’s com-
plement to which 1 is added.
universal asynchronous receiver/
transmitter (UART): a logic device
used to convert from parallel to
serial and serial to parallel in the
asynchronous serial data com-
munications format.

universal synchronous/asynchro-
nous receiver/transmitter
(USART): a UART with additional
capability for synchronous serial
data communications.

vectored interrupt: an interrupt
scheme in which each interrupting
device causes the operating system
to branch to a different interrupt
routine, thus saving the time other-
wise required for a poll to deter-
mine the interrupting device’s iden-
tity. The Zilog Z80 has an advanc-
ed vectored-interrupt scheme,
voice channel: a transmission
channel originally designed for
voice transmission, such as the
telephone line. Modems can
transmit digital information over
these channels for long-distance
data communications.

word: the smallest unit of informa-
tion that may be handled conve-
niently (“addressed”) by a com-
puter. Most microprocessors use
8-bit words called bytes. Some of
the latest microprocessors, how-
ever, use 16-bit words. Usually,
the larger the word size, the faster
data may be processed.m

Circle 55 on inquiry card.
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CONFUSED?

Are You confused from the many new software
products becoming available?

AMMIN

Are you searching for the answer to your
software problems?

Now your search has ended! You've discovered
CONQUEST — A fully relational database
system which allows for the generation of
complete multifile turn-key applications.

This one easy-to-use tool will enable you to solve
a myriad of business, professional, and personat
information management problems at a fraction
of the cost of custom programming.

Ask for a demonstration of CONQUEST

at your local computer store.

Available now for .
Apple Il ™
Corvus

Compatible

UNITED

P OF

750 3RD Avenue, AMERICA

New York NY 10017

&= 2= SOFTWARE

*Conquest formerly Request

(212) 682-0347 Telex 640055

www.americanradiohistorv.com
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FIT—A Federal Income Tax
Program in UCSD Pascal

Edward Heyman
300 Center Hill Rd.
Centreville, DE 19807

Does Uncle Sam withhold too much from your
paychecks all year and then send you a refund without
paying you interest on the excess amount withheld? Do
you miss deductions when you make out your tax forms
because you forget some items or fail to keep records in a
way that makes deductions easy to find? Do you miss
other tax breaks by choosing investment strategies
without analyzing the tax consequences?

If you have access to a computer that runs UCSD
Pascal, FIT, my federal income tax program, can help
you with these problems. First, FIT will estimate your
correct tax during the year. This will enable you to adjust
the amount of withholding in order to increase your take-
home pay, minimize your refund, and earn interest on in-
come that Uncle Sam would routinely withhold. If in-
terest rates are 15 percent, your loss during the year from
excess withholding is about (.15) X (9/12) X (REFUND). A
$1000 refund means you lose $112.50 in interest—almost
enough for a new board, a modem, or some useful soft-
ware.

FIT also provides a convenient way to collect tax data
as they arise. With April 15 swiftly approaching, you
won't have to spend hours searching for and organizing
data. Also, since FIT makes calculating your taxes easy,
you can use it to see how different kinds of investments
would affect your obligations to Uncle Sam.

What FIT Does

FIT lets you enter tax data for all the lines on form 1040
and Schedules A and B. (Schedule A is for itemized
deductions; Schedule B for dividends and interest in-
come.) At your option, you can enter data sequentially

BYTE has made no independent evaluation of the accounting
sufficiency of FIT. We also note that future changes in the tax
laws should be reviewed for changed data and computational
requirements.
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without entering the line numbers, or you can type a line
number to enter data for a single line or to correct an en-
try. FIT permits multiple entries for each line. That saves
you the trouble of adding totals for each line before enter-
ing data. For joint returns, FIT lets you assign a data en-
try to either the husband or wife.

FIT then processes the data, consolidating Schedules A
and B in form 1040, making all adjustments, and
calculating the tax according to your filing status and
number of dependents. FIT makes calculations for in-
dividuals, married persons filing separately, or married
persons filing jointly.

FIT displays data on either the console or the printer.
The program stores data in disk files for retrieval. It will
also store multiple files under different names so that you
can save tax data for different years, taxpayers, or
scenarios. The ability to store multiple files is what makes
FIT a good tool for analyzing the tax consequences of dif-
ferent investment strategies.

How to Use FIT
FIT starts by displaying the following prompt:

FIT COMMAND--> Pjrint E)dit C)alculate R)ead
Write Q)uit

The “)” indicates that the preceding letter is typed to in-
voke the desired command. Unless you are using the pro-
gram with data previously stored in a disk file, you
should begin with the Edit command. Just type E.

Editing
Typing E after the main prompt brings the editing
prompt:

EDIT COMMAND--> A)sched A B)sched B Z)Form
1040 F)Filing Status Q)Quit

www americanradiohistorv com
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Before you

JTOH, see us.

When you see us we’ll tell you about the line of quality printers available from C.ltoh, one of the
largest manufacturers of computer peripherals in the world. C.Itoh has a printer to f|t your needs.

C.ITOH STARWRITER

C.ltoh’s line of letter-quality
Daisy Wheel Printers offers an
unmatched combination of
price and performance. Since
the Starwriter is available in two
versions — the 25 cps Starwriter
I and the 45 cps Starwriter Il —
you don’t have to buy more
printer than you need. If you
don’t need high print speed, the
Starwriter | offers you more for
your printer dollar. The Star-
writer prints up to 136 columns
of sharp letter-quality printing
using cloth or film ribbons; its
Automatic Bi-Directional prin-
ting mode assures the highest
possible throughput.

The Starwriter uses industry-
standard 96-character print
wheels and ribbons, so there are
no supply problems to worry
about. Plug compatible with all
major daisy wheel printers, it re-
quires no changes in software
or hardware and is available
with a Centronics Parallel or RS
232C Serial interface. Optional
Accessories: Bi-Directional trac-
tor, Single Sheet Feeder.

The Starwriter is backed by
C.ltoh’s ong-year warranty (90

days parts and labor, 9 suc-
ceeding months parts).

STARWRITER | Parallel 25 cps. . 1440.00
STARWRITER | Serial 25 cps.. . . . 1540.00

STARWRITER Ii Parallel 45 cps.1770.00

STARWRITER II Serial 40 cps. . .1795.00
Bi-Directional Tractor.......... 239.00
Single Sheet Feeder........... 1395.00

Circle 15 on inquiry card.

C.ITOH PRO/WRITER

The C.Itoh Pro/Writer offers professional quality at a very low price.
Compare the advanced features that are standard on the Pro/Writer
with what other printers in its price range offer, and you'll find that
none offer so much value for the money; you won’t have to buy ‘op-
tions’ to get the performance you want. The Pro/Writer uses the
latest in dot-matrix printing technology to provide a productive,
cost-effective solution to all your printer needs.

Some of the Pro/Writer's Advanced Features:
N x 9 MATRIX 100 CPS PRINT SPEED
BI-DIRECTIONAL PRINTING LOGIC SEEKING
PROPORTIONAL SPACING PICAS (10 PITCH) & ELITE (12 PITCH)
DOT ADDRESSABLE GRAPHICS 5 ALPHABETS
SPECIAL GRAPHICS CHARACTERS 8 TOTAL CHARACTER FONTS
ENHANCED PRINTING DOUBLE-WIDTH PRINTING
FRICTION & TRACTOR FEED OPTIONAL RS 232C W/ X-ON & X-OFF

PRO/WRITER Centronics Parallel. ... ............... .. . .. e, 549.00
PRO/WRITER RS 232C Serial. . .. .. .o e 599.00

We built a reputation on our
prices and your satisfaction.

We guarantee everything for 30 days. If
anything is wrong, return the item and we'll make
it right. And, of ‘course, we’ll pay the shipping
charges.

We accept Visa and Master Card on all orders;
COD orders, up to $300.00

Add $2.00 for standard UPS shipping and
handling on orders under 50 Ibs. delivered in con-
tinental U.S. Call for shipping charges over 50
Ibs. Foreign, FPO and APQ orders, add 15% for
shipping. Californiana add 6% sales tax.

Prices quoted are for stock on hand and are
subject to change without notice.

To order, or for information, call:

(213) 706-

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
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Listing 1: Sample data for line 8 of form 1040 as produced by FIT, a federal income tax program. The line at the top presents options
to the user. Pressing <ESC> accepts the data, pressing control D deletes them, and pressing N, A, or W permits change of the name,

amount, or assignment (to husband or wife).

COMMAND --> <ESC> to continue “Melele Chende --> NYame AYmounl W)huse
LINE NUMRER 8 WAGESySALARIESYETC

GF INDUST

HUSRBRAND

AMOUNT 24590,00

To enter the taxpayer’s name, the tax year, the filing
status, and the number of dependents, type F. After you
complete the entries under filing status, the EDIT COM-
MAND prompt line reappears. Choosing A, B, or Z
brings the prompt:

EDIT COMMAND--> S)equentially I)ndividual lines
Q)uit

Sequential editing lets you enter data for one line at a
time, skipping the lines that represent calculations based
on data from other lines. FIT automatically fills in the
calculated values later. If you choose I for editing in-
dividual lines, this prompt appears:

ENTER LINE NUMBER TO BE CHANGED 0) for help

Entering O causes the display of a list of the names and
numbers of the lines on the form you are using. When
you enter a line number, FIT displays each current entry
for that line. You will see the prompt:

COMMAND--> ESC to continue A D)elete Change—
N)ame A)mount W)hose

The screen also shows:

o the number and description of the line

e the name of the previous entry

e to whom the entry was assigned (husband or wife)
o the amount

You can accept the entry by pressing ESCAPE, delete the
entry by pressing control D, or change the name,
amount, or assignment of the entry by pressing N, A, or
W. If the filing status is other than married, FIT won't
show assignment of the item to husband or wife. Listing 1
shows an example of data displayed for line number 8.
When no data have been previously entered for a line,
or when all the entries have been displayed, FIT asks:

DO YOU WANT TO ADD AN ITEM Y/N
Answering Y results in a prompt to input data,.

150  February 1982 © BYTE Publications Inc

Answering N brings a display like the one in listing 2,
which shows a summary of the data for the current line.
If you are doing sequential editing, the program proceeds
to the next line number. If you are editing individual
items, the screen asks whether you want to continue
editing or quit.

The Edit mode takes you from form to form until you
have had an opportunity to fill in all the items. Whether
doing sequential editing or individual-line editing, you
leave the Edit mode by typing Q for Quit.

When you leave the Edit mode, you again see FIT's
main prompt line:

FIT COMMAND--> P)rint E)dit C)alculate R)ead
W)rite Q)uit

Calculating

To calculate the taxes for an individual, just press C at
the main prompt. If the filing status is “married,”
however, FIT asks whether to calculate your taxes for a
married couple filing jointly, a married couple filing
separately, or two unmarried individuals. (The law
doesn’t give married couples the option to file as two un-
married individuals, but a couple may want to see what
their taxes would be if they were single.)

FIT does all the calculations for Schedules A and B and
enters the results in form 1040. Then it does the calcula-
tions for form 1040 itself. The tax is calculated using the
correct tax table for the filing status entered. The calcula-
tion takes only about 1.5 seconds and then you return to
FIT’s main prompt.

Printing
Typing P at the main prompt brings the prompt:

PRINTER COMMAND--> A)schedule A B)schedule B
Z)Form 1040 #)for detail

You can print any of the three forms, with totals for each
line, by pressing the letter indicated. If you want to see all
the data entries for each line in addition to the totals, you
press # (for detail) before selecting a form. Whether or
not you choose detail, you are asked to direct the output
to the printer or the console screen.

www.americanradiohistorv.com
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Circle 224 on inquiry card.
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001
Second
From

Wallstreet

Now, a terminal in western
Kansas is no more than a micro-
second from the data of Wall Street
or the Commodities Exchange.

Now, an advanced data com-
mMunications system allows your
CP/M” based computer system to ac-
cess almost any dial-up computer,
capture and store the received
data, and transfer files between any
two CP/M® systems — even when disk
formats are incompatible.

What would you call a system like
this?

CROTALK

What Crasstalk can do for you
depends mostly an what you need
done. It acts as @ “smart terminal,”
automatically dialing any dial-up
system. it allows you total modem
control, changing modem speed,
data word format and duplex in-
stantly. It captures on-line data for
analysis off-line, saving time and
money. It transfers any type of file
with complete error checking.

When you equip more than one
office with Crosstalk, you can ex-
change information instantly by
phone, even if you don't subscribe
to an information utilities service.

So no matter where your office is
located, Crosstalk can give you ac-
cess to the world, instantly. Call gr
write for details.

™Microstuf, Inc.
1900 Leland Dr.,Suite 12

Marietta,GA 30067
(404)952-0267

DEALER INQUIRES WELCOME

CROSSTALK s o rademark of Microstut.inc.
CP/M s a registered rademark of Digital Research Inc.
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Wetake
the nail-biti
out of mail-
shopping.

If the idea of mail-order
shopping makes you
nervous, you’re in for a
pleasant surprise.

Nail-biter #1: | need to
talk to someone before |
buy it.

When you call Alpha
Byte you won’t talk to
an order-taker. Our peo-
ple are state-of-the-art
experts who live and
breathe microcom-
puters. If you’re not sure
about exactly what you
need, or you'd like to
discuss the pros and
cons of a particular
piece of equipment, call
us. We love it.

Nail-biter #2: It'll take
forever to arrive.

Not from Alpha Byte.
An order placed today
gets shipped tomorrow.
If an item is temporarily
out of stock, you won’t
be charged until stock
is replenished and your

order is shipped.
Nail-biter #3: What if it’s
still not right once | get
it?

No problem. Retum it
and we’'ll happily give
you a complete refund.
And, of course, we’'ll pay
the shipping charges.

Still biting your nails?
Here’s the clincher, our
guarantee:

We guarantee
everything we sell faor
thirty days. If anything
is wrong, just retum the
item and we’ll make it
right.

Put us to the test.
You won’t be disap-
pointed.

NEW!
NEC PC-8001... 3CALL

Aipha Byte now stocks the complete
computer line!

16K RAM KITS. .. 13.95

Set of 8 NEC 4116 200 ns. Guaranteed one full
year

DISKETTES

ALPHA DISKS.. ... .. .. 21.95
Single sided, certified Double Density 40 Tracks.
with Hub-ring. Box of 10. Guaranteed one full
year

VERBATIM DATALIFE

MD 525-01, 10, 16. 26.50
MD 550-01, 10. 16. 44.50
MD 557-01, 10, 16 45.60
MD 57701, 10, 16 34.80
FD 32 or 34-9000. 36.00
FD 32 or 34-8000 44.95
FD 34-4001 48.60
DISKETTE STORAGE

5%"" PLASTIC LIBRARY CASE 2.50
8" PLASTIC LIBRARY CASE .. 3.50

PLASTIC STORAGE BINDER w/ Inserts. .. . 9.95
PROTECTOR 5% '* (50 Disk Capacity). .. .21.95
PROTECTOR 8'' (50 Disk Capacity). .24.95

INTEGRATED
COMPUTER SYSTEMS
NORTHSTAR SCALL
ALTOS SCALL
ZENITH 289 SCALL
CALIF. COMPUTER SYSTEMS SCALL
MORROW DESIGNS SCALL
PRINTERS

ANADEX OP 9500. . 1295.00
ANADEX DP 9501 1295.00
C-1TOH 25 CPS PARALLEL. 1440.00
C-1TOH 25 CPS SERIAL . 1495.00
CHITOH 45 CPS PARALLEL 1720.00

C-ITOH 40 CPS SERIAL 1870.00
EPSON MX-80 SCALL
EPSON MX-80 F/T SCALL
EPSON MX-100 GRAPHIC SCALL

EPSON GRAFTRAX. 90.00

IDS-445G PAPER TIGER 779.00
IDS-460G PAPER TIGER 945.00
iDS-560G PAPER TIGER 1195.00
NEC SPINWRITER 3510 S. RO. 2195.00
NEC SPINWRITER 3530 P. RO. 2195.00
NEC SPINWRITER 7710 S. RO. 2645.00
NEC SPINWRITER 7730 P. RO. 2645.00
NEC SPINWRITER 7700 D SELLUM. .. . 2795.00
NEC SPINWRITER 3500 SELLUM. 2295.00
OKIDATA MICROLINE 80 389.00
OKIDATA MICROLINE 824 569.00
OKIDATA MICROLINE 83A 799.00
OKIDATA MICROLINE 84 1199.00
QUME 9/45. 2149.00
MALIBU 200 DUAL MODE 2695.00
CORVUS

FOR S-100, APPLE OR TRS-80
MOD |, Il
Controller, Case/P.S., Operating System, A& T

5 MEGABYTES. 3245.00
10 MEGABYTES 4645.00
20 MEGABYTES, §545.00
MIRROR BACK-UP 725.00
MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD 199.00
SUPERTALKER SD200 259.00
ROMPLUS W/ KEYBOARD FILTER .. 179.00
ROMPLUS W/O KEYBOARD FILTER. .. 130.00
KEYBOARD FILTER ROM 49.00
COPYROM 49.00
MUSIC SYSTEM 369.00
ROMWRITER 149.00
APPLE CLOCK 252.00
A/D + D/A 299.00
EXPANSION CHASSIS 625.00


www.americanradiohistory.com

APPLE HARDWARE

VERSA WRITER DIGITIZER

ABT APPLE KEYPAD

MICROSOFT Z-80 SOFTWARD
MICROSOFT RAMCARD

VIDEX 80 x 24 VIDEQ CARD

VIDEX KEYBOARD ENHANCER 11
VIDEX ENHANCER REV 0-6

VIDEX SOFT SWITCH

M & R SUPERTERM 80 x 24 VIDED BD.
NEC 12" GREEN MONITOR

NEC 13°* COLOR MONITOR

SANYO 12" MONITOR (B & W)
SANYQ 12°" MONITOR (GREEN)
SANYO 13'° COLOR MONITOR.
SSM AIO BOARD (INTERFACE)A & T
SSM AiD BOARD (INTERFACE) KIT
ZENITH 13" HI RES. GREEN MON.
APPLE FAN

T/G JOYSTICK

T/G PADDLE

VERSA E-2 PORT

MICRO SCI A40 W/CONTROLLER
MICRO SCI A40 W/0 CONTROLLER
MICRO SCI A70 W/CONTROLLER
MICRO SCI A70 W/0 CONTROLLER
THE MILL-PASCAL SPEED UP
PROMETHEUS VERSACARD

CALIF. COMPUTER

SYSTEMS

S-100 BOARDS

2200A MAINFRAME

2065C 64K DYNAMIC RAM

2422 FLOPPY DISK CONT. & CP/M®
2710 FOUR SERIAL 1/0

2718 TWO SERIAL/TWO PARALLEL 170
2720 FOUR PARALLEL 1/0

2810 Z-80 CPU

APPLE BOARDS

7710A ASYNCHRONOUS S. INTERFACE
7712A SYNCHRONOUS S. INTERFACE
7424A CALENOAR CLOCK

7728A CENTRONICS INTERFACE

259.00
119.00
299.00
159.00
299.00
129.00

99.00

29.00
315.00
199.00
399.00
249.00
269.00
469.00
165.00
135.00
139.00

44.95

54.95

34.95

21.95
479.00
409.00
629.00
549.00
329.00
229.00

459.00
539.00
359.00
279.00
269.00
199.00
259.00

13%.00
159.00

99.00
105.00

VISTA COMPUTER CO.

APPLE 80 COLUMN CARD
APPLE 8'* DISK DRIVE CONTROLLER

MODEMS

NOVATION CAT ACOUSTIC MODEM
NOVATION D-CAT DIRECT CONNECT
NOVATION AUTO-CAT AUTO ANS
NOVATION APPLE-CAT

UDS 103 LP DIRECT CONNECT
UDS 103 JLP AUTC ANS

HAYES MICROMODEM |1 (APPLE)
HAYES 100 MODEM (S-100)
HAYES SMART MODEM (RS-232). .
HAYES CHRONOGRAPH

LEXICON LX-11 MODEM

TERMINALS

TELEVIDED 910
TELEVIDEO 912C
TELEVIDEO 920C
TELEVIDEO 950C
ZENITH 219

TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR
PERCOM DOUBLER I

TANDON 80 TRACK DISK DRIVE
TANDON 40 TRACK DISK DRIVE.
LNW DOUBLER W/ DOSPLUS 3.3D.

ISOLATORS

1S0-1 3-SOCKET
1S0-2 6-SOCKET

329.00
549.00

145.00
165.00
219.00
349.00
175.00
209.00
299.00
325.00
249.00
225.00
109.00

639.00
745.00
830.00
995.00
799.00

27.00
159.00
429.00
289.00
159.00

53.95
53.95

MORROW DESIGNS

FLOPPY DISK SYSTEMS

Controiler, P.S.. Microsoft Basic. CP/M® ,

ART.
DISCUS 2D {Single Drive — 5Q0K).
DISCUS 2D (Dual Drive — 1 MEG). . .

Circle 13 on inquiry card.

.869.00
-1499.00

DISCUS 2 + 2 (Single Drive — 1 MEG). 1099.00

DISCUS 2 + 2 (Dual Drive — 2 MEG). . 1999.00
HARD DISK SYSTEMS
Controller, P.S., Microsoft Basic, CP/M®
A&T.

DISCUS M10 (10 Megabytes} 3099.00
DISCUS M26 (2B Megabytes) 3749.00
BARE DRIVES

TANDON 5% INCH

100-1 SINGLE HEAD 40 TRK. 219.00
100-2 DUAL HEAD 40 TRK 299.00
100-3 SINGLE HEAO 80 TRK. 299.00
100-4 OUAL HEAD 80 TRK 429.00

TANDON THINLINE 8 INCH

848-1 SINGLE SIDE 459.00
848-2 DUAL SIDE $49.00
MICRO PRO

APPLE CP/M®

WOROSTAR® 259.00
SUPERSORT* 145.00
MAILMERGE*" 90.00
OATASTAR® 215.00
SPELLSTAR" 169.00
CALCSTAR® 169.00
CP/M®

WORDSTAR 310.00
SUPERSORT 195.00
MAILMERGE 110.00
DATASTAR 245.00
SPELLSTAR 195.00
CALCSTAR 169.00
MICROSOFT

APPLE

FORTRAN® E 165.00
BASIC COMPILER® 315.00
CoBoL* 595.00
2-80 SOFTCARD 299.00
RAMCARD 159.00
TYPING TUTOR. 17.95
OLYMPIC OECATHLON 24.95
TASC APPLESOFT COMPILER 159.00
CPIM®

BASIC 80 299.00
BASIC COMPILER. 319.00
FORTRAN 80 369.00
COBOL 80 595.00
PEACHTREE

APPLE CP/M®

GENERAL LEDGER 295.00
ACCT. RECEIVABLE 295.00
ACCT. PAYABLE 295.00
PAYROLL 295.00
INVENTORY 295.00
CP/M®

GENERAL LEDGER 595.00
ACCT. RECEIVABLE 595.00
ACCY. PAYABLE §95.00
PAYROLL 595.00
INVENTORY 595.00
PROPERTY MGMT 799.00
CPA CLIENT WRITE-UP 798.00
APPLE SOFTWARE

MAGIC WINDOW. 79.00

DB MASTER (NEW). 179.00
PFS: PERSONAL FILING SYSTEM 79.00
PFS: REPORT 79.00
Z-TERM® 89.95
ASCII EXPRESS 63.95
HAYDEN APPLESOFT COMRILER. 149.00
EASY WRITER-PRO 199.00
EXPEDITER H APPLESOFT COMPILER. .. .73.95
A-STAT COMP. STATISTICS PKG. 119.00
SUPER TEXT I 129.00
PERSONAL SOFTWARE
DESKTOP PLAN II 159.00
CCA DATA MGMT. SYSTEM 89.00
VISIPLOT 159.00
VISITREND/VISIPLOT 199.00
VISIDEX 159.00
VISITERM 129.00
VISICALC 3.3 159.00
VISIFILES 199.00
CPIM® SOFTWARE

THE WORD-SPELL CHECK 75.00
d BASE Il 599.00
SUPER CALC 229.00
MAGIC WAND 279.00
SPELLGUARD 239.00
P& TCP/M® MOD Il TRS-80 175.00
COMMX TERMINAL PROG 75.00
TRS-80 GAMES

TEMPLE OF APSHAI 34.95
HELLFIRE WARRIOR 34.95
STAR WARRIOR 34.95
RESCUE AT RIGEL 24.95
CRUSH, CRUMBLE ANO CHOMP 24.95
INVADERS FROM SPACE 17.95
PINBALL 12.95
STAR TREK 3.5 17.95
MISSILE ATTACK. 18.95
STAR FIGHTER. 24.95
TRS-80 SOFTWARE
NEWDOS/80 2.0 MOD | 139.00
LAZY WRITER MOO | 125.00
PROSOFT NEWSCRIPT MOD I, 1l 99.00
SPECIAL DELIVERY MOD I, Ili 119.00
X-TRA SPECIAL DELIVERY MOD I, I11. . 199.00
TRACKCESS MOD |. . . .24.95
DMNITERM SMART TERM. MOD I Il .. .89.95

MICRDSOFT BASIC COMP. FOR MOD |. . 165.00

APPLE GAMES
PERSONAL SOFTWARE

CHECKER KING. 21.95
GAMMON GAMBLER. 21.95
BRIDGE PARTNER. . .. 21.95
MONTY PLAYS MONOPOLY ..29.95
20RK 32.95
MONTY PLAYS SCRABBLE. 34.95
BRODERBUND

TAWALA'S LAST REDGUBT 24.95
GALAXY WARS. 20.95
ALIEN RAIN (AKA GALAXIAN) 120.95
ALIEN TYPHOON .20.95
APPLE PANIC .24.95
SPACE WARRIOR. 120.95

AUTOMATED SIMULATIONS
INVASION ORION 20.95
STAR WARRIOR. ..32.95

We built a reputation on our prices and your satisfaction.
We accept Visa and Master Card on all orders; COD orders, up to $300.00.
Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs.

delivered in continental U.S. Call for shipping charges over 50 Ibs. Foreign, FPQ and

APQ orders, add 15% for shipping. Californians add 6% sales tax.

Prices quoted are for stock on hand and are subject to change without notice.

To order, or for information, call:

(213) 706~

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

www americanradiohistorv com

TUES. MORNING QUARTERBACK .
CRUSH. CRUMBLE AND CHOMP.
THE DRAGON'S EYE

MUSE SOFTWARE
ROBOT WARS.

THREE MILE ISLAND

ABM.

GLOBAL WAR

CASTLE WOLFENSTEIN.

ON-LINE SYSTEMS
MYSTERY HOUSE
WIZARD AND PRINCES
H/R FOOTBALL

H/R CRIBBAGE

MISSILE DEFENSE
CRANSTON MANOR
SABOTAGE

SOFT PORN ADVENTURE
PEGASUS I

EXPEDITER

SIRIUS SOFTWARE
PHANTOMS FIVE

SPACE EGGS

AUTOBAHN

PULSAR I

GAMMA GOBLINS

GORGON

SNEAKERS

EPOCK

COPS AND ROBBERS

EDU-WARE

PERCEPTION PKG.
COMPU-READ

STORY TELLER

COMPU-MATH: ARITHMETIC
COMPU-MATH: FRACTIONS .
COMPU-MATH: DECIMALS.
COMPU-SPELL (REQ. DATA DISK)

COMPU SPELL DATA DISKS 1-4, ea.

MORE GREAT APPLE
GAMES

COMPUTER QUARTERBACK
THE WARP FACTOR.
CARTELS AND CUTTHROATS
TORPEDO FIRE.

THE SHATTERED ALLIANCE
COMPUTER BASEBALL

POOL 1.5

ULTIMA

RASTER BLASTER

FLIGHT SIMULATOR
INTERNATIONAL GRAND PRIX.
COSMO MISSION

SARGON It

SHUFFLE BOARD

SUPPLIES

AVERY TABULABLES
1.000 3% x 15/16. .

3,000 3% x 15/16

5.000 3% x 15/16

FAN FOLD PAPER

{Prices F.O.B. S.P)
9% x 11 181b WHITE 3.000 ct.
14.7/8 x 11 18ib WHITE 3,000 ¢t .

..25.95

24,95
20.95

32.95
32.95
20.95
20.95
.24.95

20.95
29.95
32.95
20.95
25.95
29.95
20.95
24.95
25.95
73.95

24.95
24.95
24.95
.24.95
24.95
32.95
24.95
29.95
.29.95

19.95
24.95
18.95
39.95
34.95
34.95
24.95
17.95

.32.95

32.95
.32.95
.49.95
.49.95
.32.95

.+29.95

33.95
24.95
27.95
25.95
24.95
.28.95
29.95

.8.49
14.95
19.95

.29.00
.39.00

CP/M is a reg. trademark of Digltal Research.

*Requires Z-80 Softcard.
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Listing 2: A summary of the FIT data for line 8 of form 1040. FIT is running in the individual-line editing mode. Typing Q takes the
user out of the Edit mode. If the user chooses to continue, FIT asks for the number of another line to edit.

DO YOU WANT TO -->

LINE NUMBER 8

HUSBAND
WIFE
TOTAL

Clontinue Quit

WAGES»SALARIES,ETC

24590.00
18500.00

43090.00

Listing 3 shows a sample printout for form 1040, listing
4 shows a printout for Schedule A, and listing 5 shows a
printout for Schedule B. Listings 3 and 4 show totals
only, but listing 5 was produced with the # option to
show detailed entries for each item. FIT’s printout of
form 1040 adds a line at the end, MAXIMUM TAX
BRACKET, to tell you the percentage used to calculate
the last dollar of tax.

Reading and Writing

We've now seen all the commands in FIT's main
prompt except for the Read and Write commands. If you
want to read in a file of data or write a file, FIT asks for a
file name (8 characters in the primary name; no extension

DISKETTE

COPY SERVICE

Allenbach Industries
4322 Manchester Ave, Olivenhan, CA 92

154  February 1962 © BYTE Publications Inc Circle 12 on inquiry card.

required). If you use the Write command and enter the
name of an existing file, FIT lets you choose a different
file name or overwrite the existing file.

How FIT Works: Data Structures

The best way to learn how a program works is to look
at the data structures first. Pascal conveniently puts them
at the beginning of a program or procedure. FIT’s main
data structure is a record—a collection of a fixed number
of related data items—named TLINE. TLINE, declared
on the first page of listing 6, is a record of type variant.
Records of type variant may contain variables that differ
in the number and type of their components. The most
important variant in the record TLINE is variant 1. It
contains three long integers: one for amounts assigned to
the husband, one for amounts assigned to the wife, and
one for amounts assigned to the total for husband and
wife. Variant 1 also contains a pointer to a data type
called ITEM (these are discussed later).

Variant 2 holds data on the filing status, and variant 3
holds the name of the taxpayer.

FIT has one TLINE record for each line in form 1040,
Schedule A, and Schedule B. An array called TLINES
contains all the TLINE records. I put all the records for
the three forms in a single array in order to speed access
to data on disk. The index of the array—the number used
to reference items in the array—is an integer between 1
and maxline. Here is how the TLINE records are stored in
the TLINES array:

Form 1040 INDEX IN [1 TO 66]
Schedule A INDEX IN [66+1 to 66+41]
Schedule B INDEX IN [107+1 to 107+ 8]

I wanted the program to let me enter individual data
items for each line, rather than make me sum all the in-
dividual data items myself and then enter the sum. One
way to provide this multiple-entry feature is to construct
an array for each line number to hold all its data items.
This approach would require placing a reasonable limit
on the number of data items per line, and then reserving
memory space for that number of items for each line. If
set a maximum of 20 data items per line, the program

Text continued on page 162

Circle 340 on inquiry card, ===
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Listing 3: A sample FIT printout of federal income tax form 1040.

KKK KK K K K KKK K 2K K oK K K o 3 3o o i ok o o 3 oK oK K o 0K ok ok o K 0K 0K o X ok K oK ok 3ok ok o ok K oK oK ok
MARY & JOE MICRO TAX YEAR 1980 FORM 1040
FILING STATUS 2 EXEMFTIONS 3 6 Mar 1981
KK KRR AR AR R KR KK 33 0OK 3K00K0KK K 30K KK 30K A 0OK 0K 0K KKKk K K A R kK K Rk koK Kk

HUSRAND WIFE TOTAL

8 WAGES,SALARIES(ETC 24590.00 18500.00 43090.00
9 INTEREST INCOME 622,30 150.00 772.50
10 DIVIDENDS 375450 573.350 231.00
11 INCOME TAX REFUNDS 0 125,25 120,295
12 ALIMONY RECEIVED 0 2000.00 2000.00
13 BUSINESS INCOME -2385.,00 0 -2385.00
14 CAFITAL GAIN -250.00 150.00 -100.00
15 CAPITAL GAIN DIST 0 0 0
16 SUPFLEMENTAL GAINS 0 0 0
17 TAXABLE PENSIONS & ANNUITIES 0 0 0
18 PENSIONS)»RENTS)ROYS»PARTNER 360.00 0 560,00
19 FARM INCOME 0 0 0
20 UNEMPLOYMENT 0 0 0
21 OTHER INCOME 0 -0 0
22 TOTAL INCOME 23313,00 21500.73 45013,75
===========l’==========================================-=="—'"—':.‘.’._":.1:‘.'.:-!':‘-2:'-'.===========:'_=
23 MOVING EXFENSE 0 0 0
24 EMF BUSINESS EXPENSE 0 0 0
25 PAYMENTS T0 IRA 0 0 0
26 FPAYMENTS TO KEOGH 0 0 0
27 INTEREST PENALTY 125.00 -0 123.00
28 ALIMONY PAID 4000.00 0 4000,00
29 DISABILITY INCOME 0 0 0
30 TOTAL ADJUSTMENTS 412%5.00 0 4125,00
RSSO sS s NS TS S S S S LSS S S N S S S S SSILISIS NS TIINRES I ESSSSES
31 ADJUSTED GROSS INCOME 19388.,00 21500.75 40888.75
32 ADNJUSTED GROSS INCOME 19388.00 21300.7% AORBBR.73
33 DEDUCTIONS 6025415 261.70 6286.83
34 32-33 13362.85 21239.05 34601.90
35 TAX 2272.34 5215.77 6830.37
36 ADDITIONAL TAXES 0 0 0
37 TOTAL TAXES 2272.34 5213.77 6830.,37
rTE TS sCrCECSESE ECEC T SS s ESS T e S L S S oS gESEERLNSLILS LM NN AN DR RIS ESR

KKKRKKEKEEKKKKRKKKEKKKKREKRKKKKKKKKKERKKKKRKKKAKK KKK KK KKKRKKKKRKRKKKKRRK KK KKK K
MARY & JOE MICRO TAX YEAR 1980 FORM 1040
FILING STATUS 2 EXEMPTIONS 3 é Mar 1981
35003 0ok o Ko KK KK 8 o 0K 0 0K 0 8380000k oo 0k oK K o8 0108 ok K K o ok K ko ok oK koK K K ok o KK ok K

HUSBAND WIFE TOVYAL

38 POLTITICAL CONTRIEMNTIONS %0.00 350,00 100.00
39 CREDIT FOR ELDERLY 0 0 0
40 CHILD ANU DEFENDENT 0 0 0
41 INVESTMENT CREDIT 0 0 0
42 FOREIGN TAX CREDIT 0 0 0
43 WORK INCENTIVE 0 0 0
44 .JOBS CREDIT 0 0 0
A% ENERGY CREDITS 175,80 0 175.80
44 TOTAL CREDITS (lines 3R to 45) 225,80 50,00 275.80
47 BALANGCE (line 37 - line 46) 2046 .54 5143.77 65354.57
Listing 3 continued on page 159
156  February 1982 © BYTE Publications Inc e ™
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16 Bit 8086 Multi-User Microcomputer System

™
$7595 ~ OR M P/ M-86 ONLY

FOUR $1899~
USER PER
SYSTEM i USER
!J 1/2 MEGABYTE
THE || OF MEMORY
| TWD 8 INCH D.D.
! FLOPPY DISKS

TEC 86M ¢

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform.

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which
lead to poor Multi-User system performance.

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed
below for important MP/M-86™ features.

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86™, allowing for maximum system
performance in Multi-User operation.

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include
double sided floppy disk drives and Winchester drives.

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud.

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices.

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks,
Winchester 31 Megabyte hard disk, terminals, and printers.

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile
environments. Rack mount enclosures are available as options.

ONE YEAVIJ WARtRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year

arranty.

SOFTWARE OPTIONS
MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the
user terminal to continue operation during the independent printing function.

LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH
*NOT INCLUDING MP/M-86 and User Terminals.

OTHER FINE S100 and APPLE PRODUCTS AVAILABLE, INCLUDING:
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, 1/0 Boards
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video
Digitization, and General Purpose Applications.
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE.

l ae DEALER INQUIRIES INVITED TECMAR, INC.

—=——3" 23600 Mercantile Rd. ® Cleveland, OH 44122  (216) 464-7410

LP/M-06 aad WP/M-6 are npstored tidemarhs of Bighal Ressorch e BASC-6, FORTRAN-6 and PASCAL-SS are regisiered tradomacts f Micressfl hac. PASCAL/MIE is o ragistrnd trademark of SORCIM. CBASIC/S6 s 2 rapstored trodemert of Compiinr Systoms . 5-C0BOL & & opstored trademerk of Mxrofocas bar.

CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario M5) 2L7 (416) 598-1046

Circle 350 on inquiry card.
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Announcing the Printing
Breakthrough of the Century:
Smith-Corona TP-1 Text Printer

« Serial or Parallel
Interface

» Simple, Reliable
Mechanism

ACT NOW: Limited Supply, Low, Low Cost

Smith Corona, one of the largest
manufacturers of small printers in
the world, gives a whole new
perspective to printing with their
electronic text printer—TP-1. The
TP-1 is @ microprocessor controlled,
high quality daisy wheel printer.
It produces perfectly formed,
executive quality printouts at the
speed of 120 words per minute.
Typewriter quality printing at dot
matrix prices.

Simple, durable and dependable,
TP-1 may be used with word
processing systems, microcom-
puters and most small business
systems. Compact and attractively

Micro
|"Prmter

Marketing

Circle 172 on inquiry card.

Additional ribbons

.§2.95

styled, the TP-1 blends well with
any setting.

Now, all your letters, documents
forms and reports can have the
crisp, professional 100k you
demand—for business or personal
use—at an affordable price. TP-1,
the electronic text printer.

Don't delay. Order your TP-1
TODAY at the low price of $845.

Micro Printer Marketing offers
same day shipping, nationwide ser-
vice and invites dealer inquiries.
Catalogues available. No shipping
charges on pre-paid orders.

Call Micro-Printer Marketing
215/433-3366 . couccr e e

MastercCard and Visa Accepted

="\ _ 4
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Listing 3 continued:

S S S S ES S S E S ES S S S S S S EEEEEEEEANEEELTELEE N AN EEE NS NN EEEEEERLMAFMISMEALOADEEEEED

A8 SELF EMPLOYMENT TAX 0 0 0
49 MINIMUM TAX 0 0 0
%0 TAX FROM PRIOR YEAR INV=CREDIT 0 0 0
51 FICA AND RRTA TAXES 0 0 0
%2 TAX ON IRA 0 0 0
%3 ANDVANCE EIC PAYMTS RECEIVED 0 0 0
S4 BALANCE (lines 47 to 53) 2044 .54 $165.77 6554.57
RSN S S SIEESE S EE S S S S S SN RSN SN NS S S E S E SN EEERNNEMULNL SN NN NSNS SRR LD
S5 TOTAL FICA WITHHELD 3590.00 501025 4400, 25
56 1980 ESTIMATED TAX PAYMENTS 0 0 0
57 EARNED INCOME CREDIT 0 0 0
58 AMOUNT FAID WITH FORM 4848 0 0 0
%9 EXCESS FICA AND RRTA TAX PAID 0 0 0
40 CRELIT FOR FED TAX ON SP FUEL 0 0 0
41 REGULATED INVESTMENT €O CREDIT 0 0 0
42 TOTAL (lins S5 to &1) 3590.00 3010.25 660025
N E s E L E N R R S E RS N R E N RN I N N E S S e T R E N E SR R EE SN S L AN A RN AN N A ISR EREIESERNERE N LR
63 OVERFAID 1543,46 0 45,48
64 TO BE REFUNDED TO YOU 0 0 0
45 AFPLIED TO EST 1981 TAX 0 0 0
66 BALANCE DUE 0 2155.52 0
F¥ 2 S 3t F 1 E E F T I iRt s i rr P r+rr: 1 i xrxr: 1+t rritrt i+t izt
MAXIMUM TAX BRACKET 32 43 37

Listing 4: A sample FIT printout of Schedule A, itemized deductions.

RCKKOKK KKK KKK KKK KK KKK K KO8 K 3K oK KK 3K K 3K K 3K KK o 308 o8 o 8 30K o8 o oo o K ok oK oK K K o o K o o K K K K K

MARY % NE MICRO TAX YEAR 1980 SCHEDULE A
FILING STATUS 2 EXEMFTIONS 3 6 Mar 1981
KKK KKKKKRKKEKE KRR KKK KRR KKK R KKK R KKK KKK KRR R KA RR KRR E R KR RRRKK AKX
. HUSBAND WIFE TOTAL

1 50 % DOF MEDICAL INS PREMS 8%5.00 0 85.00

2 MEDICINE AND D'RUGS P2.90 78.75 171.70

3 1% NOF LINE 31 FORM 1040 195.88 215.00 408.88

4 SUR TOTAL line 3-line 2 0 0 0

S EBALANCE OF INS FPREMS 85.00 0 85.00

6 OTHER MEDICAL AND DENTAL 230.50 512.70 768.20

7 TOTAL (lines 4 to 6) 335.50 517.70 853.20

8 3% OF LINE 31 FORM 1040 G81.44 645.00 1226.64

9 LINE 7 - LINE 8 0 0 0

10 TOTAIL. MED % DENTAL 85.00 0 85.00
ER-2 22 2 A A T R R R i 2 i i it T F 2 F E R T R R AR IR R R NI F R 3 R E S F R R E R TN A R AR S TRINIR, FUF ]
11 STATE 3 LOCAL INCOME TAX ' 458.85 480.45 939.30
12 REAL ESTATE TAXES 1840.90 0 1840.90

13 GENERAL SALES TAXES 150.90 250.50 401,40
14 FERSONAL FROFERTY TAXES : 0 0 0

15 OTHER TAXES ) ' 0 0 0

16 TOTAL TAXES lines 11 to 15 2450445 730.95 3181.60
- 2 3 22322t i E F it i - A E A A E T A E I T I T F F T E F X E IR IR F F R E A IR T EE I X X T 2
17 HOME MORTGAIE INTEREST 3650.00 0 3650.00
18 CREDIT & CHARGE CARDS 225.50 350.75 G76.25

19 OTHER INTEREST 0 0 0
20 TOTAL INT (lines 17 to 19) 3875.50 350.7%5 4226.25

. Listing 4 continued on page 160
www americanradiohistorv com


www.americanradiohistory.com

Listing 4 continued:

21 CASH CONTRIBUTIONS . 659.00 770.00 1429.,00
22 OTHER CASH CONTRIBRUTIONS 0 0 0
23 CARRYOVER 0 0 0
24 TOTAL CONTRIBUTIONS 459.00 779.00 1429.00
==~"============================================2=~'=~'.:====================2=2="."_"‘_’===
25 LO0SS BEFORE INSURANCE 1500.00 0 1500.00
26 INSURANCE REIMBURS EMENT 895.00 0 895.00
27 LINE 25 - LINE 26 605.00 0 605.00
28 $100 OR LINE 27 100.00 0 100.00
29 TOTAL CASUALTY OR THEFT 505.00 0 505.00
NS IS R RS S e R S S S R S S R S I R L L R RN SN S S I N AR R IR EE SRR SE AT RBENUNRZI NS R
30 UNION DUES 0 110.00 110,00
31 OTHER MISC DEDUCTIONS 150.00 0 150.00
32 TOTAL MISCELLANEOUS 150,00 110,00 260,00

E N EEEESAR S TSN R S I S S E S S E R I A R E N R S S NS RN AL BLBI AR LA RN R R REERE

33 TOTAL MEDICAL & DENTAL 85.00 0 85.00
34 TOTAL TAXES 2450.465 730,95 3181.40
35 TOTAL INTEREST 3875.50 350,75 4224.,25
36 TOTAL CONTRIBUTIONS 659.00 770.00 1429.00
37 TOTAL CASUALTY OR THEFT 505.00 0 505.00
38 TOTAL MISCELLANEOUS 150.00 110.00 260,00
39 SUM (lines 33 to 38) 772354135 1961.70 9686.83
40 ADJUSTMENT 1700.,00 1700.00 3400.00
41 LINE 39 - LINE 40 6023.15 261.70 6286.85

Iﬂ--'-l--'---."---------------------------.'------lﬂ'----l'-.'l-lllH-------l-.--'---

Can you afford to ignore the world’s first ... ... ccr s
accounting software package i i odwe ofdong s
built around a real database?

base managed by the MDBS* database
manager. It utilizes CP/M?* That makes
Solomon faster, more powerful, more

Solomon
Series”
Software

The Wise Business Decision

Solomon operates from a single data-

Tell me more about Solomon!

Name

Title
Company
Address

Tty State & Zip

Phone -

O Send Solomon Brochure

(1 Send Reference Manual for System
Checked Below ($65.00 each, Ohio resi-
dents add sales tax). Please include check
with order.

[ Solomon I. General Accounting

[ Solomon Il. General Accounting with
Job Costing

[ I'm interested in becoming a Solomon
dealer

flexible, easier to install, easier to use and
easier to sell than currently available
systems.

When you enter new information, every
file affected by the information is
automatically updated, verified and
balanced. No time wasting sorts are ever
needed.

For nearly all businesses, Solomon is
ready to go to work, as is...but Solomon is
also astonishingly easy to customize for
special business needs. TLB provides dealer
training seminars on customization.

Solomon | handles general ledger,
payroll, accounts payable and receivable,
invoicing, fixed assets, cash disbursements
and address list maintenance. Solomon I
includes all these functions plus a job and
time management package for contractors
and service businesses.

We might be prejudiced, but we don't
think anyone selling or using micro-

TLB ASSOCIATES, INC. computers can afford to ignore Solomon.
:,goag:“;;‘le'ce Parkway If you agree, write now for free literature.

Findlay, Ohio 45840
419/424-0422

*MDB8S is a trademark of M_icro Data Base Systems, Inc,
*CP/M is o trademark of Digital Research
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Listing 5: A sample FIT printout of Schedule B, interest and dividend income. To obtain this printout, which shows detailed entries
rather than just totals, the user typed # before typing B on the printer command line.

1833223323338 23333 2232333232338 3232382 3223233832323 83343223 34222333233 8% 8%]

MARY % JOE MICRO
FILING STATUS 2

TAaX YEAR 1980
EXEMPTIONS 3

**l**l*******k**l KRXkEX KK K****X**Y*Y*l*l*l***t KUK KRKRKRKEKKKEKKRRRKERRRK AKX AKX

1 INTEREST INCOME

LAST NAT HUS
LLAST NAT WIF
QW L I CO HUS
AS CRED U HUS
NFS INS CO HUS
TOTAL

3 DIVIDEND INCOME
FG INDUST HUS
GF INDUST WIF
AF MOTORS HUS
AF MOTORS WIF
TOTAL

Text continued from page 154:
would require about 35K bytes of random-access
read/write memory (RAM) based on the calculation: 115
lines X 20 items X 15 bytes per item. Most of this
memory space would be wasted because most lines would
have only a few entries.

To conserve memory space, I decided to store data en-
tries for each line in a linked list. I constructed the list as

" .ROBOTS

Intelligent machines are rapidly appearing

in homes, automobiles, offices and factories.

F_, Affordable cameras, speech synthesizers,

Y # | and even robot arms are now on the market.

"-w-é"" Such advances are giving microcomputers the

1 power to see, hear, grasp objects, and to move

around the rcom. Where can you learn about

- this technology? In Robotics Age Magazine,

the journal of intelligent machines.

Robotics Age reports the experience of

hobbyists building their own robots, the

| latest products from industry, and the most

| powerful techniques from research labs. The

face of the world is changing. Join us as

we enter the Robotics Age.

YES! | want to stay up-to-date on this fascinating
new technology!

Name Title

Company Address
Postal Code
United Canada Forelgn
States Mexico* Rates
O 1 year (6 issues) $15 $17 $19
[J 2 years (12 issues) $28 $32 $36
O 3 years (18 issues) 539 $45 $51
US Funds on US Bank
0O Bill VISA O MasterCard O Bdl me (N. America only)

City State/Providence/Country

Card No. o Exp

Signature

Send to: ROBOTICY acz, PO Box 512, Tujunga, CA 91042 J

162  February 1982 © BYTE Publications Inc Circle 309 on inquiry card.

SCHEDUI.E B
6 Maur 1981
HUSBAND WIFE TOTAL
125.89
150.00
22.90
350.90
122.8%
622,50 150.00 772.50
2%50.00
450,00
22%.50
225.50
475,50 675.50 1151.,00

follows. I defined the structured data type ITEM as a
packed record containing:

o the name of an item

®a 9-digit integer for the amount of the item

o the assignment of the item (to husband or wife)
o the line number associated with the item

e a pointer to the next item in the list

Defining a record as packed advises the compiler that you
want it to store the data internally in a way that con-
serves memory space; you sacrifice some speed of access
because of the time required for packing and unpacking
the data.

A pointer is a variable that holds the storage address of
a related item of data; the compiler doesn't assign
memory space to these related data items once and for
all, as the compiler does for other variables. The pointer
in the record TLINE points to the first ITEM in the list of
data ITEMs for each line number. The pointer in ITEM
links the ITEMs in the list. Use of the pointers in this way
assures that memory space will be consumed only when
necessary.

FIT contains other important data structures. TITLES
is a one-dimensional array of strings that holds the names
of the lines on all three tax forms. TAXRAY is a three-
dimensional array used to hold the four factors required
to calculate the tax. These factors are:

o the lower income level for the bracket

o the upper income level for the bracket

o the minimum tax for the bracket

o the tax rate for income in excess of the lower level

There are 16 brackets. I defined the data type FAC-
TORARRAY as a two-dimensional array of the 16
brackets X four factors. Since each filing status requires

Text continued on page 394
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SUPERVYZ~THE NEXT INDUSTRY STANDARD

SUPERVYZ is a revolutionary
software concept designed to
overcome the frustrations of
using CP/M®This allows you to
crack any non-technical market
without the hassles of teaching
the operating system. Instead,
users are greeted with a series
of self-prompting, self-
explaining menus linking the
user directly to the application.
we'll supply the menus or you
create your own, to meet the
exact needs of your customers.
SUPERVYZ presents unlimited
software flexibility by providing
a system to coordinate multiple
application programs. The
menus tie it all together,
allowing program interaction.
Even the most complicated
commands between programs
can be a simple menu choice.

Dealer inquiries invited,
foreign or domestic.

Cpe=

Epic Computer Corporation
7542 Trade Street

San Diego, CA 92121

Tel: 714-695-3560

Circle 125 on inquiry card.

INTRODUCTORY
RETAIL PRICE

$95

*Calif. orders 6% sales tax
or resale number

Defau!t Drive = A

1+ A ACCOUNTS MNU
1A SUPERVYZ MNU

“Supervyz Is a tragemark ofEpic Lrsmgutet
Corporation, CP/M is a trademark of Digital

Rasearch.

1 SEP 1981
Set Current Date and Time
Seiect Default Disk and User
Add or Change SUPERYYZ Menus
4) Exienced Yolume Table of Content
S) File and Disk Support Functions

MANUFACTURERS

Ship SUPERVYZ with every
computer you sell. SUPERVYZ
means software support
interactive help files . .. dealer
confidence . .. instant foreign
market access . .. vertical
market packaging ... more
computer sales!

DEALERS
Buy SUPERVYZ as a separate
program ... bundle software
from different suppliers . ..
demonstrate capabilities, not
confusion ... sell computers
more efficiently - SUPERVYZ
does the teaching ... end after-
the-sale handholding . ..
SOFTWARE SPECIALISTS
Package SUPERVYZ into every
system you deliver . ..
SUPERVYZ is compatible with
over 2000 programs, 300
computers. Target your market
with SUPERVYZ.

USERS

Insist on SUPERVYZ ... don't
buy a computer without it.

YOUR NEW MARKETING TOOL
FOR INCREASED
SALES OF CP/M
COMPUTERS
AND

APPLICATION
SOFTWARE

SUPERVYZ Function Selection Meny 12:34:56 PM
Accounting (A/R A/P G/L P/R O/E)
Data Base inquiry and Reporting
Word Processing

Data Entry and Verification
Forecasting and Planning

Volume Tabte ol Contents (VTOC} Default User = 1
' A DATABASE MNU ! A DATANTRY MNU
1A FORECAST MNU {1A WORDPROC MNU

H i
E Nsh_' arrow fov moge |


www.americanradiohistory.com

Listing 6: The main FIT program, which also contains the support procedures. The support procedures perform basic tasks, such as
handling input of string data, used in other procedures. The main body of FIT, at the end of the listing, calls the five segmented pro-
cedures START, EDIT, RW, PRINTER, and CALCULATE. The segmented procedures do most of the work of FIT.

{$S++)>
PROGRAM FITS {federal income t&x Frosraml}
{ by edward hesman >
{ 300 center hill rd >
{ centreville de ¥
{ 19807 >
CONST
MAXLLINE = 1153 MAXTLINE = 66% MINALINE = 675 MAXALINE = 107}
MINBLINE = 1085 MAXBLINE = 11Sj
ESC = 27}
TYPE
LONGINT=INTEGERC91j
FILENAME=STRINGC1S5]¢
INTSTR=STRINGL121}
NAMESTR=STRINGC251;
FILING.STATUS = 0.,.5%
TLINE_NUM = 1.,.MAXLINE?
TLINESET = SET OF TLINE_NUMj
OWNER = (H.OWNsW_OWNsT_OWN)?
FOINYER = "ITEMS’
ITEM = PACKED RECORD
NFTR ! POINTERS
NAME : STRINGC101s
AMT ¢ INTEGERL9]s
WHOSE : NUWNERS
TLNUM ! TLINE-_NUMS
END3S
TLINE = FPACKED RECORD
CASE TAG ¢ INTEGER OF
i : (IFTR $ FOINTERS
HUS ¢ INTEGERC?1S
WIF ¢ INTEGERL?1}
TOT ¢ INTEGERC91) 4
2 ¢ (D1,D2yD3IINTEGERS
TAXYEAR ¢ STRINGCLA41j
FS ¢ FILING.STATUS}
EXEM ¢ INTEGER) S
3 ! (NAME ¢! NAMESTR)I
ENDS

TLS = PACKED ARRAYL1..MAXLINE] OF TLINEY

TAXTABLE = (XyYrYSed))
TAXFACTORS = (LOWERsUFFER»BASE,FERCENT)
FACTORARRAY = ARRAY [1..16,TAXFACTORS] OF LONGINT!

VAR
CH ¢ CHAR?
TTABLE ¢! TAXTARLE?S
FSTAT ¢ FILING.STATUSH
SCREENSINGLESAME,QUIT ¢ BOOLEAN? ’ Listing 6 continued on page 166
164  February 1962 © BYTE Publications Inc - Circle 298 on inquiry card, =P
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If you don't know a baud from a floppy ...

YOU NEED TO KNOW THE
QDP-100 MICROCOMPUTER

Most people who need computers It does more QDP-100 HAS SINGLE BOARD

don't have the time, or desire, to SIMPLICITY. Eliminates the hassle

become fulltime computer does ]_t eaS].eI, of complex multi-chip, multi-

“wizards.” board computers.

With the budget-priced QDP-100 QDP-100 IS EASY to leamn and to
you get all the time-saving pre- mld COSts a operate. Most owners use their

cision information you want from lot less QDP00 with protessional skill and
a computer, now and in the future, resulis in short order. Our instruction
without all the unnecessary com- manual doesn't need an interpreter.
plexity associated with less consider- If you'd rather be a wizard with

ate computers.

QDP-100 IS A FULL-SCALE 8-bit computer,
readily upgradeable to 16 bits as your
business or professional information-
processing needs grow. It uses the [EEE
S100 bus, compatible with CP/M and
MP/M disk operating systems.

QDP- 100 HANDLES BOTH floppy disks
and hard disks to give you total
software versatility.

QDP- 100 CONNECTS INSTANTLY to
any standard terminal and printer.
Both serial and parallel ports are
available. Features most micro-
computers can’t match

computer results, than with computers,
choose the QDP-100. Call or write for
literature and full details.
QDP NEEDS A FEW MORE GOOD DEALERS.
Attractive, profitable, protected dealerships
are still available in several high-potential
computer market areas.

" Data
Products

10330 Brecksville Road
Cleveland, Ohio 44141
216/526 0838 Telex: 241596

= "-ﬂ*_ >~ !'
— -% v-'
-iv

2

7

l

CP/M and MP/M
are registered rademarks
of Digital Research Corp.
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Listing 6 continued:

Ay, MONTH» YEAR: INTEGERS

SFECSETyDLINESET»SLINESET»SFAGESET»CALCHET ¢

TLINESETS

TAXRAY ¢! ARRAY CTAXTAELE] OF FACTORARRAYS

TITLES ¢ ARRAY [1,.MAXLINE] OF STRINGCL301;

TLINES ¢ TLSH

MAX_TAX ¢ ARRAY COWNERJ OF LOMGINT

F i FILE OF CHARS
FROCEDURE MEMiFORWARDS
FUNCTION READINT (LEN!INTEGER) ¢ INTEGER3}FORWARDS
FROCEDURE CLEAR3FORWARDS
FROCEDURE ELINE;FORWARDS
FROCEDURE EEOLFORWARDS
FROCEDURE EEOSiFORWARDS
FROCEDURE WAIT;;FORWARDS
FROCEDURE FDOL(DOL : LONGINT3VAR STDOL ¢ INTSTR)3FORWARDS
FROCEDURE CENTER (ST ¢ STRING# SCREEN ¢ BOOLKAN) iFORWARDS
"ROCEDURE READDOL (LEN!INTEGER#VAR DOLREAD:LONGINT)3FORWARDS
FROCEDURE NAMER(TITLE ¢ NAMESTR # VAR ST ! STRING iL:INTEGER)
FROCEDURE LINE(CH:CHARFLONG: INTEGER) i FORWARDS

{+ITAXSTART +TEATY>
{¢ITAXRW.TEXTY
{3ITAXFRINT.TEXTY
{¢ITAXCALC.TEXTY
{$ITAXEDIT.TEXTY>
FROCEDURE MEM?

REGTIM

WRITELN(/ MEMORY AVAILAELE
ENLS

"yMEMAVATL)

FROCEDMJRE LINE{(CH!CHARSLONG:INTEGER)}
VAR
JIINTEGERS
REGIN
FOR Ji=1 TO LONG IO WRITE(F»CH)
ENDi{linel

FORWARD$

max length
relurned string 2

FROCEDIURE NAMER{L(TITLE ¢ NAMESTR % VAR ST ¢! STRING $LIINTEGER)>}
{used tn rerwit string dete inrFut TITLE is 3 rromet sL i3 the
of the
BEGIN
REFEAT

GOTOXY(0s6) 3
WRITE(’ENTER
EEOL
READLN(ST) $
IF (LENGTH(ST)>L)
THEN REGIN .
WRITE(’NAME CANNOT
WAITS
GOTOXY(Oy»7)SEEOL S
EML$
UNTIL (LENGTH(ST)<=L)3
WRITELNG
END?

‘»TITLE»’ ~--3%

EXCEED

o

CHARACTERS ") 3

FUNCTION READINT {(LEN!:INTEGER) ¢
{ 2 lond winded routine to sllow inrut

CONST

166  February 1982 © BYTE Publications Inc
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of an inteder of LEN digits)}

Listing 6 continued on page 170

Circle 143 on Inquiry card. ===
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At Hayes. we don't believe in sec-
ond best. Or planned obsolescence. We
believe in taking the state of the art to the
limit. Our new Smartmodem. for exam
ple. 1s the most sophisticated 300-baud
originate-answer modem you can buy.
And yet. it Is perhaps the easiest-to-use
modem ever.

RS-232C Compatible. Smartmodem
lets any RS-232C compatible computer
or terminal communicate by phone with
other computers and time-sharing sys-
tems locatedanywhere in North America.
You get full and half-duplex operation
with both Touch-Tone* and pulse diaiing.

Auto-Answer/Dial/Repeat.
Smartmodem can answer the phone. dial
anumber, receive and transmit data, and
then hang up the phone — automatically!
If desired, Smartmodem will even repeat
the last command. You can depend on
Smartmodem for completely unattended
operation.

Completely Programmable.
Smartmodem can be controfled using

any programming language. Over 30 dif-
ferentcommands can be written into your
programs or entered directly from your
keyboard

Smartmodem also includes sever-
al switch-selectable features that let you
tailor performance to your exact needs
You can “setitand forgetit” for the ulti-
mate in convenience.

Built-in Audio Monitor. Thanks
to an internal speaker, you can actually
listen to your connection being made
You'll know immediately if the lineis busy
or if you reached a wrong number

Smartmodem.

and you don't even need a phone

Status ata Glance. Seven LED's
ndicate Smartmodem's current operating
mode: auto-answer. carrier detect. off
hook. receive data. send data. terminal
ready and modem ready. Youre never
eftin the dark!

Direct-Connect Design.
Smartmodem is FCC registered for di
rect connection to any modular phone
jack - theres no acoustic coupler to cause
signal loss and distortion

Smartmodem. Smart Buy. Pro
fessional quality features. Versatile per-
formance. A fuii two-year limited warranty.
A suggested retail price of only $279

What more could you want? Per-
haps the matching Hayes Stack Chrono-
graph.an RS-232C compatible calendar
clock system.

Check out the Smartmodem wher-
ever fine computer products are sold
And don't settle
for anything less
than Hayes. m Hayes

‘Theultimate concept in modems

1s now areality.

g5 rgducts. Ine:
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FREE
SHIPPING

prepaid
cash orders

IF ATARI
NEC i [lcommodore

PC-8000 Series ATARI" WE SELL IT!
Microcomputer CBM 4016

System. ‘LUA'L:J $795

111108,

CALL FOR PRICE ATARI® 800™

BASIC UNIT PERSONAL COMPUTER SYSTEM
Atari 400 8K Computer . .. b , .349
1 200 Atari 800 16K Computer . ¥ == - .749
Atari 410 Program Recorder . ... . . 69
UNDER Atarl 810 Disk Drive YT 9 449
Atari B20 Primter..., pus . ssuessm s pare s reroes gavemmmarr—g 299
NEC 12" Green Screen ......................... 269 ::gveggg:":gl'e;c-é---- B TR . -?gg 12" G S
NEC Add-on Dual Mini Drive ...... ... .. .. 849 0 MIENACE qay e T o Bl el O °
NEC Computer PCB001-A 32K ... S 995 Assembier/Editor ....... .......... b D) reen creen
NEC Dual Mini-Drive ........ eeiiiiiio...... 995 | Atarl Joysticks B RCEREREEERER .18 e upper lower case letters
NEC FDC 170 Port. ... et L. 149 Atari Paddles . ... 18 !
NEC Hi-Res Color Monitor ... ... .. oo 985§ BESKEIR ey s : = e real time clock
NEC 1/0 Unit 32K RAM .............. ..... 595 | Computer Chess .............. <21 o .
NEG impact Printer Cable ... ... ... Ll d | el b e mitiog e s oo e emr=ae! [T e numeric keypad
NEC Impact Printer F/T ... ..., R e— L ) usic Lomposer ...................ooeen e ] H
NEG Low Ries Golor MOMIOr - n oo oo, a9 | StarRaiders. ... ool 39 * |EEE interface
NEC Spinwriter #5510 (Serial) ... ... 2185 Super Breakout .. e R RELETRLET -30
The WEDGE /0 Unit 32K RAM . 549 3-D Tic-Tac-Toe. Ceeaeieas . . 30
32K Memory Board for use with The WEDGE ... 179 x'gﬁglsase' B LR TR ‘gg
] et b . . - ot b s

Atarl 16K RAM by M"C
Atari 32K RAM by MPC

5 SR 57 RG —var vmarmen ey T CBM PRODUCTS

8032 - R ot 1096
4032 » ® . . 995
8096 olesp " o o .. 1795

1-800-854-2833 SALE 16K | . &

CBM 4040 Dual Disk Drive

MEMORY CBM 8050 Dual Disk Drive ................._... 1345

cBM SOFTWARE

CP/M & Related Software .. CaLL
Word Pro 3 Plus 195

Word Pro 4 Plus . 295

FOR Commodore Tax Pkg 395

® Visicalc L . 145

£BS Accts. Rec. Invenlory Interactive Sys .... 595

- BPI Generatl Ledggr SR, - . 325

0ZZ Information Sys =t b 325

by Calit. Comp. SY" Dow Jones Portfolio e 125

Pascal 235

Floppy Disk Controller ... ..................... ssg | ° 16k 4116 200NS RAM Legal Time Accounting 245
64K Dynamic RAM Board. 20%\5 B VA i 499 « Assembied and tested World Craft 80 3 285
Z-80 CPU Board w/monitor ROM .. ............. .. 269 « No modification-hardware or software Word Check . ........ . . 175
16K static memory board. 200ns.................. 369 Create-A-Base ......... . 215
32K static memory board, 200ns........... .....599 « Fullone year warranty on parts and labor Power ... R . 85
S-100 12 slot mainframe .......... i v .475 « MPC AT-16 Socket-2-Me =FTIrTr f 19

www americanradiohistorv com
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VIC 20

Personal Computer

$255
SRR T

- Sound - Graphics

Color

FOoR YOUR VIC 20

VIC-TV Module . ....... oW 19

VIC Cassette ............................. . 65
VIC Disk Drive s b B e CALL
VIC 6 Pack Program ..... I . 44

Complete Line
of Mountain Computer
& Personal Software
Products

1-800-854-2833

SALE
16K
RAMCARD

MPC AP-16

2 Year Warranty

Apple Language System Compatible
4 LED's

Switch selectable £716 EPROM monitor
socket for customized system monitors
16K . 4116 200NS RAM

Operates in any slot (subject to
software requirements)

’ ®
@icorpic’ I
48K $1089

APPLE 11l
$2795

SOFTWARE FOR YOUR

clpple

Alkemstone by Level 10.
Asteroid Field by Cavalier .
Business Pkgs by Continental
Cosmo Mission by Astar .........
DB Master Il by Stoneware
DB Master Utility Pk
Desktop Plan |l by Personal Software . .
Epoch by Sirius . e
Flight Simulator by Sub- Log|c

Fortran by Microsoft . ... ..
Gorgon by Sirius ... .. Vo'l
Home Money Mmdev by Connnenlal

Hungry Boy by Astar "

Magic Window by Art-Sci
Personal Filing System ......... E

PFS: Report

Robot Wars by Muse 4 —_——
Sargon Il Chess Game by Hayden . ..... ... cee... 29
Space Eggs by Sirius ps bdic it 25
Spelistar by Micropro .. .. - s .. 169
Super Stellar Trek by Rambow P T ]
Supertext || by Muse LT p— 1))
Tax Preparer by Howardsoft ............ ..139
Thunderbirds by Astar ... ........................ 19
Typing Tutor Hl by Microsoft . ............ v |21
Visicalc Il by Personal Software ... xa §ags 159
Visitrend/Visiplot by Personal Software . ...199
Visifile by Personal Software ... .. .. - ...199
Wordstar by Micropro ...... : 5 ...239

ACCESSORIES FOR YOUR

applc’

16K Ramcard by MPC ... .. .. ... ....... ... 99
Analog to Digital Converter by CCS #7470A .. 99

Asynchronous Serial Card by CCS #7710A .......129
Centronics Printer Card by CCS #7728A .. S
Clock/Calendar Module by CCS #7114A

CPS Multifunction Card by Mtn Comp .............185
Expansion Chassis by Mtn. Comp cavasas 595
IEEE/Cable by CCS #7490A . e 129
Joystick by TG ..............  BEET B e .. 47
Keyboard Enhancer by Videx .. - - .... 99
Lower Case Adapter by MPC . . b ¢ 2 36
Mlcromodem 1l by Hayes ........................295
Paddies by TG .. ...................... 32

Parallel Card by CCS #TT20A . 99
Programmable Timer Module by CCS #7440A . 99
Smartmodem by Hayes .......................... 239

Versa-Writer Digitizer Drawing Sys. by Versa Comp209
Videoterm (80 Column Card) by Vudex 269
Z-80 Softcard by Microsoft . ... .. . L et v m L 14,4299
Numeric Keypad by Keyboard Co PR
Joyport by Sirius ...............

Joystick by Keyboard Co .
Keyboard Enhancer Il

CALL FOR FREE BROCHURE!
1-800-854-2833

PRINTERS

Daisey Wheel Printer by C. Itoh ........... 1435
Rapar NIger@aS Glrw: L ba -ur kb htone 1o A fh df o 699
Paper Tiger 460G . 899

Paper Tiger 560G
PRISM COLOR PRINTER By IDS ......
Qume Sprint 5/45 ... ..

Silentype w/interface

MONlTORS

Amdek Color {low res)
Amdek Green . ...
Amdek B/w 12" K
Sanyo 9" B/W ....... .
Sanyo 12" B/W . .
Sanyo Green .. ...
Sanyo 13" Color .
ZENITH 12 GREEN

Dysan (PKQ 10) smi s . ssgoons 5 58.s0 00005 b mgeins 55 5 50
Memorex (pkg 10) 46 oo 4 e

[0 ol (o] e 0] S — 25
BASF (PG 10) ..ot 25
Verbatim “Gold” (pkg 10) ....................... 35

MONTHLY SPECIALS

TO ORDER: Phone or mail orders invited using VISA,
MASTERCARD, AMERICAN EXPRESS. cashier's or
certified check. money order or personal check {allow
10 buslness days for personal or company checks to
clear). We accept PO's from Fortune 500 companies &
U.S. Gov. Agencies. COD’s accepted. Include 5% for
UPS shipping. handling and insurance on all orders not
prepald with cash. Min. $5 shipping. APO & FPO include
5% (315 min.) for postage. Shipping in CA add 6% sales
tax. FORIEGN ORDERS include 1% handling ($5 min.)
shipped air freight collect only. Credit card. COD's &
PO’s not accepted on foreign orders. Please include
phone number on alt orders. All equipment is in factory
cartons with manutfacturer’'s warranty. Open products
not returnable. Restocking fee charge for returned
merchandise. Equipment subject to price change &
availability. WE SHIP THE SAME DAY ON MOST
ORDERS

(714) 579-0330
MAIL TO:1251 BROADWAY
EL CAJON, CA. 92021

www.americanradiohistorv.com
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Listing 6 continued:

FERIOD=", " iFLUS="4+'iMINUS="=-"3D0L="¢"iBS=8iLF=103FF=12CR=1%5NEI.=1273}
SPACE=323EEQL. =45
VAR '
CHARRAY{ARRAY [1..10]) OF CHARS
READINTEGER?!INTEGERS
POSITION!L1.,.95
NEG:EOOLEANS
DIGITS: SET OF CHARS
BEGIN{READINTY}
NIGITS:=L’0"++’973%
FOR FOSITION:=1 TO LEN DO
WRITEC(' ")}
FOR POSITION:=1 TO LEN DO
WRITE(CHR(ES))
POSITIONS: =15
WHILE FOSITION = 1 IO
REGIN
READN(KEYROARDyCHARRAYLCFOSITION]) 3
IF (CHARRAYCPOSITION] IN DIGITS+CPLUS,MINUS]) THEN
REGIN
WRITE(CHARRAYCPOSITION]) S
FOSITION:=FPOSITION+1S
ENDs{if)
ENDs {winile)
WHILE FPOSITIOM <= LEN I'O
BREGIN
REAN(KEYROARD s CHARRAYCFOSITIONI) §
IF (CHARRAYCFOSITION] IN DIGITS) THEN
REGIN
WRITE(CHARRAYCFOSITION]) j
FOSITION!=POSITION+15
END
ELSE
REGIN
IF CHARRAYLFOSITIONI=CHR(BS) THEN
BEGIN
WRITE(CHR(ES))
FOSITION:=POSITION-1i}
END{IFJ
IF (CHARRAYLCFOSITION] IN [CHR(SFACE)sCHR(CR)I1)
THEN LEN:=PNSITION-15
ENDi{else}
END {WHILEY
READINTEGER:=03
IF CHARRAYL[11='-’ THEN NEG!=TRUE elSE NEG:!~FALSEj
FOR FOSITION:=1 TO LEN RO
REGIN
IF (CHARRAYCFOSITION] IN DIGITS) THEN
READINTEGER :=10XkREADINTEGER+ORDN(CHARRAYCFNSITION]1)-0ORD(’0’ )}
ENDs; {for} :
IF NEG
THEN READINT:!= -READNNINTECER
ELSFE READINT:= READINTEGER;
ENDi {READINTY>

FROCEDNURE EEOSi{ersse to end of screenl}
REGIN
WRITE(CHR(2))§
ENDi{ecos)

FROCEDURE CLEARI{clesar the screen’}
BEGIN

Listing 6 continued on page 172
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Listing 6 continued:

WRITE(CHR(12))
END?

FROCEDURE ELINEj;{erase line}
REGIN

WRITE(CHR(14))
END?

FROCEDURE EEQOLi{erase to end of linel
REGIN

WRITE(CHR(04))
END

FROCEDURE WAITS

{routine used to halt srosram while user examines outsut)
VAR CH ¢ CHAR;
REGIN
GOTOXY(105,23) 5
WRITE(’ENTER <ESCX> TO CONTINUE’)S
REFEAT
READ(CH)

UNTIL CH = CHR(27)
END#

FROCEDURE CENTER {(ST ¢ STRINGs SCREEN ¢! EBOOLEAR)}j

{routine to erint a8 string in the center of the line}
VAR XoY ¢ 0441325

CH ¢ CHARS
BEGIN

CH = ¢ *j
IF SCREEN THEN Y 3= 40 ELSE Y 3= 66

X $= Y - (LENGTH(ST) DIV 2)3}
WRITELN(CH:X»ST)
END S

FROCEDURE FDOL €£(OOL ¢ LONGINT#VAR STDOL ! INTSTR)}
EEGIN

STR(DOL»STOOL) §

INSERT (', +STOOLFRED(LENGTH(STDOL))) }
END g

FROCEDNURE READDOL {(LEN:INTEGER#VAR DOLREAD:LONGINT)X?#

{routine tu rermik entrw of lond inteder of LLEN digits)
CONST

RS = 8% PLUS = “+'} MINUS = '~}
VAR
FOSITIONS1..105
NEG:!RNOLEANS
ESC ! CHARJ
(CHARRAY!ARRAY [1..,10] OF CHAR}
DIGITS!{SET OF CHARS

BEGIN{reaaddoll

GAME $= FALSES
QUIT 3= FALSES
ESC ¢= CHR(27)5
RIGITS:=C'0%,,’9'1% -
FOR FPOSITION!=1 TO LEN LO
WRITE( ..')3
FOR FOSITION:=1 TO LEN IO
WRITE(CHR(ES)) Listing 6 continued on page 174
172  February 1982 © BYTE Publications Inc
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“WITH THE UCSD p-SYSTEM;
WE CAN WRITE ONE APPLICATION
THAT GOES FROM APPLE TO ZENITH”

HARRY BLAKESLEE, President, Denver Software

ur business is bigger and
better than ever.
A lot of the credit for that

goes to the UCSD p-System software
from SofTech Microsystems. It’s
given us ten times the market we
used to have.

We can write a single,
sophisticated applications program
with the UCSD p-System —like our
financial management package—and
it just keeps on running. On Apple,
Commodore, Ohio Scientific, Texas
Instruments, Zenith, and more.
That’s the real beauty of the UCSD
p-System. Any program you write for
one microcomputer runs on others,
both today and tomorrow. You protect
your software investment, without
restricting your hardware options.

And with the UCSD
p-System,you can use the language
of your choice—UCSD Pascal ™
FORTRAN-77, BASIC, or assembly
language. All are backed by SofTech
Microsystems, a leading system
software company who'’s been around
for over a decade, who knows how
to develop professional quality
software, and who’s committed to
delivering it.

Get a head start on tomor-
row. With the microcomputer
software that goes from “A” to “Z”
Distribution licensing and single
copies available. Write or call for
details, so you can start going
places, too.

SOFEEEH

mMICROSYSTEemS

A SUBSIDIARY OF SOFTECH

| For the software that’s going places.
9494 Black Mountain Road, San Diego,

. CA 92126. (714) 578-6105
UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. TWX: 910-335-1594
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Listing 6 continued:

FPOSITION:=1}
REFEAT
READ(KEYEOARD» CHARRAYLCFOSITION]) $
UNTIL (CHARRAYLCFOSITION]1 IN DIGITS+CPLUS,MINUS,ESC,'Q’s’aq’1)}
IF (CHARRAYCFOSITION] = ESC) OR (CHARRAYLFOSITION] IN C'Q‘y‘e”’)
THEN IF (CHARRAYCFPOSITIONI IN L’'Q‘»’a’])
THEN BEGIN
QUIT &= TRUE}
EXIT(READDOL) 5
END
ELSE BEGIN
SAME (= TRUES
EXIT(READDOL) #
END
ELSE BEGIN
WRITE(CHARRAYLCFOSITIOND) §
FOSITION:=FOSITION+15
END{if)
WHILE FOSITION <= LEN DO
REGIN
REFEAT
READ(KEYBOARD» CHARRAYLFOSITION]) §
UNTIL (CHARRAYCFOSITION] IN (DIGITS + C’.’»CHR(BS)1))5
IF (CHARRAYCFOSITIONY IN DIGITS ) THEN
BEGIN :
WRITE(CHARRAYCFOSITION]) §
FOSITINN:=POSITIOM+1}

END
EL SE
BEGIN
IF CHARRAYCFOSITION]=CHR(ES) THEN
BEGIN
WRITE(CHR(ES) )}
POSITION:=FOSITION-1}
ENDsCIF) '
IF (CHARRAYCFOSITION] = ‘,’)THEN
BECIN
WRITE(C’.’)%
LEN:=POSITION+1+
ENDS
ENDi{else)
END# {WHILEY>
DOLREAD =03

IF CHARRAYC11=’-’ THEN NEG:=TRUE ELSE NEG:=FALSE}
FOR FOSITION!=1 TO LEN DO
REGIN
IF (CHARRAYLFOSITION] IN DIGITS) THEN
DOLREAD:=10%DOLREAD+ORII(CHARRAYCPOSITIONI)-0ORD(’0’ )
ENDi{for)
IF NEG THEN DOLREAD:!= - DOLREADS}

ENDi{readdol)

BEGIN{fit main)
START
WRITELNS
MEMS
WATITS
REFEAT

CLEARS Listing 6 continued on page 176
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From picture perfect.
To letter perfect.

Amdek
Color-1
FCC/UL approved

At Amdek, we make monitors for people who
demand state-of-the-art color. And for people who
know that crisp, clear text display is an art in itself.

Our versatile Color-1 13" video monitor features
standard NTSC composite input, front-mounted con-
trols and a built-in speaker with audio circuit. Our
popular Video-300 12" Green Phosphor monitor has an
easy-to-read, non-glare screen, 18 MHZ band width
and 80 x 24 character display.

Both offer easy portability, with lightweight
cabinetry and molded-in handles. And both are fully

2420 E. Oakton Street, Suite “E,” Arlington Heights, Illinois 60005

compatible with most computer and word processing
systems. So compare our performance with other
monitors. Then compare prices. For quality and value,
you’ll choose Amdek.

NEW THIS FALL: our advanced high resolution
Color-1I monitor with interface board for Apple Il com-
patibility. Color-II features RGB, TTL input and 560(H)
x 260(V) resolution for crisp 80 x 24 character display
and exceptionally sharp color graphics. Ask your
dealer about an Amdek Color-II, Color-1, or Video-300
monitor today.

(312) 364-1180 TLX: 25-4786
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Listing 6 continued:

WRITEC(‘FIT COMMAND --> Flrint E)dit Clslculale R)ead Wirite R)uil ‘)i

REFEAT
READC(CH)
UNTIL (CH IN L‘E‘s’e’»’C’s’c’s'R s’ P’y 'W s’'w’ s 'F/9’'e’s’'Q’»'a’1)}
CASE CH OF
‘E’y’e’ ¢ EDITS
‘R’»’r’ | BEGIN
RW('R’) S '
FSTAT = TLINESL?7].FSi
IF FSTAT IN [2,3] THEN SINGLE (= FALSE;
ENDS
‘Wi e’w’/ ¢ RWC'UW )5
‘F’s’p’ | PRINTERS
‘C’»’c’ | CALCULATES}

ENDi{case)
UNTIL (CH IN C‘Q’»’@’d)s
END.{fit main)

Chart your financial future
with MicroFinesse

In this fast-paced business world, the best way to stay generate up to 15 user-defined reports per model,
competitive is to chart your financial alternatives with visuals, all without bothersome reprogramming.
clearly and make decisions fast. Previously available only for mainframe applica-

MicroFinesse is a complete planning package tions, MicroFinesse can now be pur-
providing professional forecasting PLUS full high- chased for the 48K Apple I1° with the
resolution color graphics support, including pie charts, Apple Language Card.
histograms and graphs, for the financial projections So when your variables are many
you create. and your time is limited, take a good

With this evolutionary resource planning tool you look at the financial artistry of
can consolidate or expand your financial models, MicroFinesse.

6308 istri : VX
ancroft Way, Berkeley, CA 94710, (415) 548-2805, Distributed by: d\ OSBORNE/McGraw-Hiil e-‘i.r

Apple Il is a registered trademark of Apple Computer, Inc. MicroFinesse is a trademark of P-E Consulting Group Limited. I l‘I .
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Listing 7: The FIT segment procedure START. This procedure sets up the variables used in other parts of FIT.

SEGMENT FROCEDURE START {sete ur the variables)

PROCEDURE INITIALIZES
{inserts nul values inm TLINESY)
VAR
I ¢ 1..MAXLINES
EMPTY ¢ TI.INES
BEGIN
WITH EMFTY DO
BEGIN
IPTR i=
HUS 3=
WIF =

FOR I t= 8 TO MAXLINE DO

TLINESLI] (= EMFTY
TLINESEIJ.TAG $= 1
END}
WITH TLINESC?7] DO
BEGIN .
DI ¢= 13 D2i=13 D3:=80}
TAXYEAR $= *
FS (=07 EXEM
END3
WITH TLINESLA] DO NAME (= 7 ‘3
ENDi{initialize)

FROCEDURE READFACTORSS

{reads the tax factor file into the arraw TAXRAYX

VAR TFILE ¢ FIILLE NF FACTORARRAY}

TTABLE ¢ TAX.TARLES
BEGIN

RESET(TFILEy ‘FACTORS.FTAX’) s
FOR TTAERLE 3= X TO Z DO
BEGIN
TAXRAYCTTABLE] ¢= TFILE"
WRITE(’.’)
GET(TFILE)
END
CLOSE(TFILE)
END{{readfactors)

PROCEDURE READNAMESH
{reads the line names inlo the arraw TITLESY

TYPE T=ARRAYL1..MAXLINE] OF STRINGL301Jj
VAR TNAMESIFILE OF Ti
BEGIN

RESET(TNAMES» ‘LINENAMS.FTAX ')
TITLES (= TNAMES™S
ENDS#

PROCEDURE GETDATES

{dets the date from the disk in drive 4)
VAR

DUMMY ¢ PACKED ARRAY [1,.22 ] OF CHARj$
HIGHs LOW ! INTEGERS
BEGIN

178  February 1982 © BYTE Publications Inc a
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caLToLL FREE4_O0)0-528-1054

ATARI

Special 32K 800

System

800 w/32K. recorder. star
raiders, joysticks Call -
Above w/48K Call
800 (16K) Call :
400 Call
810 Disk Drive $440
825 Printer $575 ' ™™
850 Interface $155 ® “data systems
410 Recorder S60 ATAR'
830 Modem
16K Memory .S$75
32K Memory s$150
DISK DRIVES “
Lobo m.“ H ,
Apple 1st Drive $490 thmdlowcv i
Appie 2nd Drive $410
— m TEXAS INSTRUMENTS
Novation
CAT $140
D-CAT $155
Apple Cat Il $349
Auto Cat $233 EPSON AMERICA. INC.
PRINTERS I T
C. Itoh COMPUTER SYSTEMS
25CPS - Serial $1380
25CPS - Parallel g: g;g
40CPS - Senal
45CPS - Parallel $1700 X:?fo FEREELALS (‘:\:::IPUTERS
Prowriter ................ Call Viewpoint 535 ACS 8000-15 $ 3995
Datasouth Altos ACS 8000-2 w/CPM® S 2695
DS 180 $1275 ANOS l|inii c o s s b8 s amsom Call Alspa
Diablo Soroc ASETE, »3 ¢ aunar oo m e 4y Call
630 RO 1Q 120 $660 ABGTD, s aasenndanis saars Call
w/Tractors $2260 1Q 130 ... Call Call
630 RO 1Q 135 ... Call NEC ..........cooiiinnn a
wo/Tractors $2050 1Q 140 ... Call Northstar
Epson Televideo Advantage ............... Call
MX-80 Call 910C $575 Horizon 11 64K DD . S 2750
MX-80 F/T Call 912C $690 Horizon Il 64K QD =~ $3050
MX-100 Call 920C $735 )
) 95 C ... ... 3740 Televideo Systems . ... .. ... Call
Inloss(;:(;'lbe Call 950 C $S925 System |............. 2255
e T i Call Zenith System Il ............ 5045
"""" Z-19 $680 Zeni
e ezm;ag 48Kw/CPM®  $2160
PC- A - w :
o Call ts)::‘::f‘ETTS 2-90 64K w/CPMe .. $2385
7700 Series Call 5% 0.10. 16 Sector Both above w/supercalc
(Qty 100) S$250 MONITORS
OS(E;O:) Series Call 8 0.32 Sector Zenith
idata Qty 100 $260 "
Microline 80 $330 (Qty ) 12" Green Screen .. .. .. $115
Microline 82-A $470
Microline 83-A S740 Prices & avaiability subject to change without notice Personal checks will delay SmMpping two weeks
Microhne 84 Call
Paper Tiger mm 2222 E. Indian School Rd. ¢ Phoenix, Arizona 85016
560G $1050 Order Line: 1-800-528-1054 g, —
Texas Instruments Other Information: 602-954-6109 (WY
e oo (| UJAREHOUSE o
810 Loaded $1450 Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST

Prices reflect 3% cash discount. Product shipped in factory cartons with
manufacturers warranty. Add 2%. aminimum of $5. for shipping and handling.

wwWw americanradiohistorv com
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Listing 7 continued:

UNITREADC 4y DUMMY» 24y 2)3
HIGH := ORD ( DUMMY € 22 1 )}
LOW = ORD ¢ DUMMY [ 21 1 )i
DAY ¢= ( HIGH MOD 2 ) ¥ 16 + LOW DIV 16}
MONTH = LOW MOD 164}

YEAR = HIGH DIV 2;
END§

REGIN{start)}
GETDATE $
{the following set contains linenumbers of lines reauiring calculationd
CALCSET ¢= [9910,229309319329339349359379469471549629639649865166969+170+73
741759769825 R698899099X99499599899921005101»102,1039104,105,106>
107,109,111,114,11535

SINGLE (= TRUE} {needs & value to «lart)

SCREEN !:= TRUE}# {most tiwes it isk

INITIALIZES {zero TLINES)

READFACTORS} {fill tax factor arrawd)

READNAMES # {fill line number &rravd)
ENDS{start)

Listing 8: The FIT segment procedure EDIT. EDIT enables the user to enter and correct data for form 1040, Schedule A, and Schedule
B. EDIT lets the user work on all lines sequentially (procedure ED-SEQUENT) or on an individual line requested by number (pro-
cedure ED-INDIVIDUAL). Both these procedures call the procedure EDIT-TLINE to do the real editing of any line.

SEGMENT PROCEDURE EDITHS
VAR LN ¢ TLINE.NUMY {index Lo ARRAY TLINES)
INT ! INTEGER)
EDIT.CHAR»CH ¢ CHAR?

PROCEDURE EDIT_SPECH
{enter taxrawers namerthe tax wear,filing statue and number of derendents)
VAR
HeWl ¢ INTEGERY
INT»EXEMPS ¢ INTEGER?S
LN ¢ TLINE._NUMS
PROCEDURE FILINGSTATS
BEGIN
WITH TLINESLCL?] DO
BEGIN
GOTOXY(0»4)SEEQS S
WRITELNC’ 1) Singla’)3WRITELNS
WRITELNC(’ 2) Married filinsg Joinmntlu’)3iWRTITELNS
WRITELNC(' 3) Married filind Serarately’)iWRITELNS
WRITELNC’ 4) Head of household’)SURITELNS
WRITELNC’ 5) WidowCar) )SWRITEING
REPEAT
INT $= READINT(1)
UNTIL INT IN [1..51%
FS = INT}$
IF FS IN [£2»,3] THEN SINGLE (= FALSES
ENDs{with)>

ENDs{filingstat) Listing 8 continued on page 182
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WE HAVE A HARD-ONE

FOR YOU!

WHO MAKES A
WINCHESTER HARD DISK for

IBM-PERSONAL COMPUTER,
TRS-80" MODEL Ill etc.?

THE VR DATA HARD DISK III”
\WINCHESTER SUBSYSTEM

6.5 MEG to 19 MEG per UNIT
FROM $2895"

Sbyl ncludes 6.5 MEG Winchester Driv Pw
Suppi C lll . 170 Conirolier Adaptor E t
Cable
Other Quality Products Quality Products
Available in the QUEUE
IBM - Personal Computer IBM - Personal Computer
2nd Floppy Disk Drive $265.00 Memory Expansion - 192K
Superbrain & QD D-CON e Integral Direct Connect Mode
Parallel Output Port 99.00 VR-RS$232C
TRS-80 - Model 11l TRS-80 Mod |11
Disk lll_FIoppy Subsystem 599.00 D-CON e Integral D.C. Modem
2nd Drive 265.00 Computer w/Integral Hard Disk I1I
VR-RS232C 75.00 and Disk 1l
DEALERS & OEM’S INVITED SERVICE ¢ 215-461-5300

800-345-8102 ¢ 215-461-5300 - PA e TELEX 845-124

PRICES SUBJECT TO CHANGE w/O NOTICE
RS-80 - TRADEMARK OF TANDY CORP.
DISK II, HARD DISK IIl, D-CON - TRADEMARKS OF VR DATA CORP.

. 777 Henderson Boulevard ¢ Folcroft, PA 19032

www americanradiohistorv com

w=



www.americanradiohistory.com

Listing 8 continued:

BEGIN
LN &= 79
e CLEARGOTOXY(0r2) 5
WITH TLINESC?71 DO
BEGIN
CENTER(TITLESCS]»SCREEN) sWRITELNS
NAMER("NAME’ » TLINESCA].NAME»26) i
NAMER( ‘TAX YEAR'’»TAXYEAR»4)}
FILINGSTAT
EXEM 03
GLEARIGOTOXY(0s2)
WRITE(’ENTER CORRECT LETTER’)
GOTOXY{(0r4) 5
CENTER(TITLESC71sSCREEN) sWRITELNS

WRITELNC’ Y)ourself’)sWRITELNS
WRITELNC’ D)ver sixtufive’ )i WRITELNS
WRITELNC’ B)lingd’)SsWRITEL NS
WRITELNC’ T) over 65 &nd blind’)}
REPEAT

READ(CH)>
UNTIL CH IN C’Y’y»’9’9»’0’y’0’s’R’9’’1}%
CASE CH OF

‘Yly'y’ ¢t H (= 1%

‘O’yv’0"’ ¢t H 1= 2%

‘B’y’b’ ¢t H ¢= 2%

‘T’y’ ¢’ ¢t H t= 33

ENDéi{cace)

IF NOT SINGLE

THEN BEGIN

CENTER(TITLESCLN]»SCREEN) WRITELNS

GOTOXY(0»6)EFEDSH

WRITELNC’ S)rouse’)SWRITELNS .
WRITELNC'’ O)ver sixtyfive’/)SsWRITELN;
WRITELNC(’ E)1lind’)SsWRITELNS
WRITELNC(’ T) over 65 &snd blind’)
REFEAT

READ(CH)
UNTIL CH IN [’S’»’s’9’0’s’0’»'E’»’L’1]}
CASE CH OF

'Sy 'u’ t W= 1

‘O’y»’0’ ¢t W o= 2%

‘B’y’D’ ¢t W = 2%

i MR A t W= 3

END{cesse)
END{IFY)
ELSE W (= 03

CLEARIGOTOXY(0»6) %
WRITE(’ENTER NUMRER OF OTHER
EXEMPS READINT(2) 3
CEXEM t= H + W + EXEMFPSS
ENDI{with)
ENDi{editsrec)

DEFENDENTS

PROCEDURE EDIT_TLINEC(LN ¢
{main date inrput routinel
VAR

TLINE-NUM) S

HSUM, WSUMyDOL ¢ INTEGERL®1;
NEXTPTRyPTR)LASTPTR ¢ FOINTERS
TL ¢ BOOLEANS

CH ¢! CHAR}

PROCEDURE VIEWS

{disrlay contente of TLINESCLNI)
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The revolutionary Discovery multiprocessor is the only system that
allows the total integration of powerful 16 bit 8086 processors with

the more standard Z-80 user processors. The DISCOVERY system may
be configured in any 8 bit/16 bit combination, or as a totally exclusive
16 bit system only to provide the ultimate in performance and flexibility
in advanced micro systems.

Ultimate performance. The dpc-186 is the most sophisticated single
board microcomputer available today offering more power and faster
processing time through the 8086 CPU for bigger, more complex
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and
is expandable to 1 megabyte. And the dpc-186 is fully compatible with
the standard DISCOVERY multiprocessor system permitting efficient
upgrading as future needs develop, without sacrificing any of your
extensive hardware and software investment.

World's best multiprocessor system. The DISCOVERY system pro-
vides separate processors and memory for each of its 16 users. It offers
full CP/M™~and CP/M-86™ compatibility, interprocessor communication,
and shared and private files. Each user can take advantage of shared
peripherals and cross submitting of tasks between processors. The system
is controlled by a unique, two board dpc-280 service processor and
dpc/os distributed processing operating system.

By the board or by the system. The DISCOVERY multiprocessor is
ready for immediate delivery as a complete system, as processor boards,
and everything in between. It offers exclusive technology in multipro-
cessing, vet is fully compatible with existing standards including CP/M
and S-100. It is quite simply unmatched in performance, capabilities

and offers a far greater degree of flexibility.

DISCOVERY — offering a whole new world of possibilities.

For the first time, 8 and 16 bit processor intermixing.

Action Computer Enterprises, Inc.

The Multiprocessing Company
55 West Del Mar Boulevard, Pasadena, CA 91105 USA
{213) 793-2440, TWX 910-588-1201

Circle-8 on inquiry card.

Dealer and OEM inquiries invited.

*CP/M is a registered TM of Digital Research, Inc.

wwWwW americanradiohistorv com
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MiniMicroMart has a reputation
for LOW PRICES...... Fora limited

m Bl . mll - m . =8 @ | [ ]

Listing 8 continued:

VAR
SCREEN ¢ BOOLEAN;
OBJ ¢ INTSTR;
BEGIN
SCREEN {= TRUE;
GOTOXY(0,3) %
EEOS
IF NOT SINGLE
"THEN BREGIN
GOTOXY(0»8)
POOL(TLINESCLNI.HUS»ORJ)
WRITE (HUSRANLDI’ 120y0BJ$20) 5
GOTOXY(0910)
FOOLC(TLINESCLNI WIFQOBJ)}
WRITE('WIFE’:20,0B1220)3
ENDS
GOTOXY(0,12) %
POOL(TLINESCLN].TOT 0RJ)
WRITEC'TOTAL’:20,0ES:20)5
ENDy

PROCEDURE SUMS
{add all ITEMs and rlace values i TLINESCLNIY

BEGIN
WITH TLINESCLN] @O
REGIN
HUS = O3
WIF $¢= O3
TOT ¢= 03
IF IPTR<>NIL
THEN KEGIN
NEXTPTR = IFTR}
REFEAT
IF NEXTPFTRT.WHOSE = H_OWN THEN HUS ${== HUS + NEXTFTR™.AMT
ELSE WIF ¢= WIF + NEXTPTR™.AMTS
NEXTPTR = NEXTPTRT.NPTR
UNTIL NEXTFTR = NIL
TOT ¢= HUS + WIF
ENDs{if)
ENDi{with>
ENDéi{sums)

PROCEDURE WHO (PTR ¢ FOINTER)}$
{assign item to hushand or wifel}
REG1N
WITH FTR™ 1O
BEGIN
GOTOXY(0»12) 3
WRITE(/ASSIGN TO H)USBAND W)IFE ‘)3
REPEAT
REANI(CH) }
UNTIL (CH IN C’H’»'h’»’W/ »’w’1)}
IF CH IN C’H’»’h’]) THEN WHOSE :=
ELSF WHOSE $¢= W.OWN}

www.americanradiohistorv.com
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BEGIN{viewiten)

“"Meletle

‘)

CLEAR}
WRITE(/COMMAND --> <ESC> to continue
WRITE(’ Chandge —--> N)ame Admount’);
IF NOT SINGLE THEN WRITE(’ W)hose ’‘)}
WITH PTR™ DO
BEGIN
VIEWITEM := NPTR}

GOTOXY(0,4)5

WRITE(’LINE NUMEER

IF LN <= MAXTLINE
THEN WRITE(LN 2
ELSE IF LN

‘i

2)

<= MAXALINE THEN WRITE(LN-MINALINE+1 ¢
ELSE IF¥

2)

I.N <= MAXBL.INE

THEN WRITEC(LN-MINRLINE+1L ¢ 2)3

WRITELNC’ ‘yTITLESCLN1:40);
GOTOXY(0»68) %
WRITE(NAME) }EEOS/H
GOTOXY(0s8) %
CASE WHOSE OF

H_OWN ¢! WRITE(’HUSBAND’)}

W_OWN ¢ WRITE('WIFE’)}

T_OWN ¢ WRITEC’TOTAL’)}

ENDi{cased)
GOTOXY(0s10) %
PDOL(AMTORJ) 3
WRITE(’AMOUNT ‘»QEJ12)%
REFEAT

REPEAT

GOTOXY(77,0) s READ(CH) }
IF CH = CHR(4) {Jdelete routinel
THEN BEGIN
IF TL {if rointer wos from TLINESCLNI}
THEN TLINESCLNI.IPTR $= NPTR
ELSE LASTFTRT.NPTR $= NFTR}

EXIT(VIEWITEM) 5
END}

UNTIL ¢ CH IN C’N’s’n’s’W’ s ’'w’s’A’9y’'a3’yCHR(ESC) 1)} .
IF CH IN C/M’s’n’»’W r»’'Ww’ 9s’A’r’a’]

THEN BEGIN
WITH FTR™ DO
BREGIN
CASE CH OF
lNI,lnl

lAl,lal

lul'l“l
ENDS{CASEY>
GOTOXY(77+0) %
ENDICWITHY>
END$

UNTIL CH = CHR(ESC)?}
ENDI{with)

TL ¢= FALSE} <{rarent of rointer
LASTPTR 3= PTR)

END{viewitem}}

ie

{chande a

value in ITEM?

! NAMER('NAME’ sPTR™.NAME»10)3j

s

BEGIN
GOTOXY(0s10) 35
READDOL(?rAMT)
WRITELNS

END}

! WHO(PTR)#

{return cursor to command linek

no londger TLINESCLNI)

Listing 8 continued on page 190
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Unbeatable prices.......
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Listing 8 continued:

BEGIN{edit-tlinel

HSUM (= 0%
WSUM (= 0F
WITH TLINESLCLN] DO 5
BEGIN
IF IPTR <> NIL <if anw ITEMs exist)
THEN BEGIN
TL ¢= TRUE?$ {rarent of rointer is TILINESCLNI)
NEXTPTR (= VIEWITEM(IPTR)S {det first TTEMY
{while an ITEM exiots det it
WHILE (NEXTPTR <> NIL) DO NEXTPTR {= VIEWITEM(NEXTFPTR)S
{no ITEHs left)
ENDILif)
REPEAT {add ITEMs or leavel
CLEARS

GOTOXY(0,2)$
WRITE(‘LINE NUMBER ')}
IF LN <= MAXTLINE

THEN WRITE(LN ¢ 2)

ELSE IF LN <= MAXALINE THEN WRITE(LN-MINALINE+1 ! 2)
ELSE IF LN <= MAXBLINE
THEN WRITE(LN-MINBLINE+1 : 2)3
WRITELNC(’ ‘H»TITLESLLN]:40)}
WRITEC(’DD YOU WANT TO ADD AN ITEM VY/N’)j
REPEAT
REAN(KEYBOARD, CH)
UNTIL ¢ CH IN C’'Y’»’9w’»’'N’»'n*1)}
ELINES
IF CH IN C’N’»’n’] THEN BEGIN
SUMS${add the ITEMs and mrut in TLINELLNI])>
VIEWI{disrlay the contents of TLINESCLNIX
EXIT(EDIT.TLIRE)?}
END?S
NEW(PTR) $ {begin the addilion of & new ITEM>
IF IPTR = NIL THEN IPTR (= PTR {if its the first ITEM of TLINESILNIY
ELSE LASTFTRT.NPTR ¢= PTRS
LASTPTR ¢= PTR}
WITH PTR™ DO {bedgin actual datlta entrwd)
BEGIN
NPTR $= NILS
TLNUM $= LN?
NAMER('NAME’ sFTR" « NAME»10)
GOTOXY(0,8)
WRITEC('ENTER AMOUNT )4
READDOL(9?»AMT) $
IF SINGLE THEN WHOSE ¢= H_OWN
ELSE WHO(PTR)$
END${with FTR"}
UNTIL (CH='Q’)}$
ENDS{with tlirnesClnl)
ENDI{edit_lines)

FUNCTION EDIT_WHAT ¢ CHAR}
{select @ schedule to ediil}

VAR CH ¢ CHAR}
BEGIN
CLEAR?
WRITE ('EDIT COMMAND --> A)schedule A - E)scheduln R Z)form 1040 )3}
WRITE (' Fliling status Q)uit 7)j
REFPEAT
READ(CH)

UNTIL ¢ CH IN C/A‘»’3’92'R»’b 9’2 s/'2y'F/'s»'f/'5s'Q"9»’'@"1)5 .
Listing 8 continued on page 388
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LETTER-PERFECT PRINTER
DOUBLES AS DATA CRUNCHER.

Print two ways. ..correspondence quality and high speed data processing.
Now priced under $2000!

The new T-1805 dual purpose serial printer uses a unique
40 x 18 matrix dot pattern for high quality correspondence
printing; or, flip a switch, ituses a 7 x 9 matrix for high
speed data processing printing. In the high speed mode,
it generates reports at time-saving throughput rates
reaching 200 lines per minute. In the reduced speed
correspondence mode, its pivoting print head lays down
overlapping dots to create a letter-perfect character that
looks like it came from an office typewriter.

The T-1805 is the latest evolution in the popular and
proven T-1000 series of serial printers. As such, the

T-1805 offers the same quality construction, high reliabil-
ity, ease of operation and operator conveniences. Plus,
for the benefit of the office crew, the T-1805 is exception-
ally quiet. Its 53 dbA noise level ranks it as the quietest
impact printer on the market.

There's much more to tell, so visit or call your
Mannesmann Tally sales outlet today.

Mannesmann Tally, 8301 South 180th Street, Kent, WA
98031. Phone (206) 251-5524.

Circle 188 on-inquiry card.

Printers for the long run.

TALLY

m— “. /~—5j

MANNESMANN ; =

e

2
=t -

2 e i%
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Mindful Machines

On the leading edge of the current technological revolution, these two books are written by
modern thinkers who, like the Renaissance sages of an earlier time, venture across the
boundaries of traditional disciplines to create vivid, detailed studies of humanity’s quest for
self-contained thinking machines.

In Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the
processing hierarchies of the human brain that in our own heads we find the best model for
an artificial intelligence computer. He goes on to survey the state of the art of robotics and
concludes by portraying the social and economic impact of the coming “robot revolution.”
Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship
between humans and machines. Drawing on the latest research in physiological psychology,
he predicts that the more intelligent our machines become, the more they will resemble
their creators in methods of processing information, storing data, solving problems, and
even in their very circuitry.

Complete with extensive bibliographies, both The Brains of Men and Machines and Brains,
Behavior, and Robotics will fascinate the layman and challenge the professional.

Circle 410 on inquiry card.

"’i’! Please send Brains, Behavior, and Robotics $16.95
| Hi! . —_____Brains of Men and Machines $15.956

Name Check Enclosed

Bill Visa/
Address Master Card # ali Toll-Free 800/268-6420

City : State Zip Expiration Date
BYTE Books 70 Main Street Peterborough, N.H. 03458  Piesse add .78 per book ta cover shipping cost. E[lﬂﬂs

B2



www.americanradiohistory.com

ALL- mllGHT'w

Introducmg
‘“Popular
Computing,’’
the key to
understanding.

Now you don’t have to be
a computer professional to
unlock all the mysteries,
potential, and pleasures of
home and small business
computers. Popular Com-
puting, the new monthly
magazine from McGraw-
Hill, is the key.

Created in response to
growing demand for our
informative quarterly
onComputing, Popular Com-
puting explores every
aspect of personal com-
puters and their use. All
reported in easy-to-
understand nontechnical
language.

THE KEY TO UNDERSTANDING &
P.O. Box 397, Hancock, NH 03449 Y 4

[0 V|, | —

COMPUT"VG

Choosing
Your Pop
Eump 3

The answer to

‘“‘Computerphobia.’’

Even the most computer-
unsophisticated reader will
find Popular Computing
interesting and
stimulating. Every issue
will contain straight-
talking product reviews,

&

o

-
o

www americanradiohistorv com

special news briefs, and
feature articles by famous
guest contributors (like
Isaac Asimov). Therell
even be a helpful glossary
of computer jargon we
couldn’t avoid using, and
much, much more.

= == o = ——
Special
Introductory

Offer.

Send in this coupon to-

day, and take advantage of
Popular Computing’s Special
Introductory Offer. "’

)



www.americanradiohistory.com

Build an EPROM Emulator

Remember the last time you
developed a program, “burned” it in-
to (stored it in) an EPROM (erasable
programmable read-only memory),
and then discovered one or two bugs?
And then, as a result of fixing one of
the bugs by burning the EPROM
again, several more showed up? It's
happened to me more than once. And
since it takes quite a bit of time to
erase and reprogram EPROMS, a
whole evening can be wasted without
accomplishing much. After several of
these frustrating sessions, 1 decided
that there had to be a better way.
After all, aren’t computers supposed
to save time?

Clearly, a device was needed that
would “look” like an EPROM to an
EPROM socket and be quickly ac-
cessible from the program-
development system. In this way,
code could be verified before burning
it into an EPROM. This becomes
even more of a necessity if you're
developing code for a small,
dedicated controller and don't have
any means of trying it before pro-
gramming the EPROM.,

About this time, I saw an ad for a
Debug Memory Board (DBM-1) from
Pragmatic Designs of Mountain

194  February 1982 © BYTE Publications Inc

Eric C. Rehnke
1067 Jadestone Lane
Corona, CA 91720

View, California. The DBM-1 was ex-
actly what I was looking for, but, un-
fortunately, it was meant to be used
with an S-100 system. Since my
system was 6502-based and didn't use
the S-100 bus (there are a few of us
out here), I ended up designing my
own board. I call it an EPROM
emulator because emulating is what
it's doing.

Dual-Port Memory
The emulator gives my software-

development system a “window” into
whatever system the EPROM is nor-
mally plugged into. It does this bit of

Ila
PROGRAMMABLE MEMORY

1b

PROGRAMMABLE MEMORY

MULTIPLEXER -+

SWITCHING
LOGIC

Figure 1: Types of programmable memory. Figure 1a shows the common single-port
memory, with a single set of data and address buses. Figure 1b is a block diagram of
dual-port memory; it allows access by two separate sets of buses.

wWWWwW. americanradiohistorv.com
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TRS-80° COMPUTING EDITION

©1981 Percom Data Co., Inc.

The Percom Peripheral

35 cents

Percom’s DOUBLERII" tolerates wide variations in media, drives

GARLAND, TEXAS — May 22, 1981 —
Harold Mauch, president of Percom Data
Company, announced here today that an im-
proved version of the Company’s innovative
DOUBLER® adapter, a double-density plug-in
module for TRS-80° Model | computers, is
now available.

Reflecting design refinements based on both
theoretical analyses and field testing, the
DOUBLER 17, so named, permits even great-
er tolerance in variations among media and
drives than the previous design.

Like the original DOUBLER, the DOU-
BLER II plugs into the drive controller IC
socket of a TRS-80 Model I Expansion Inter-
face and permits a user to run either single- or
double-density diskettes on a Model 1.

With a DOUBLER 1l installed, over four
times more formatted data — as much as 364
Kbytes — can be stored on one side of a five-
inch diskette than can be stored using a stan-
dard Tandy Model I drive system.

Moreover, a DOUBLER Il equips a Model |
with the hardware required to run Model 111
diskettes.

(Ed. Note: See “OS-80%: Bridging the TRS-
80° software compatibility gap” elsewhere on
this page.)

e critical clock-data separation circuitry
of the DOUBLER I is a proprietary design
called a ROM-programmed digital phase-lock
loop data separator. -

According to Mauch, this design is more
tolerant of differences from diskette to diskette
and drive to drive, and also provides immunity
to performance degradation caused by circuit
component aging.

Mauch said “A DOUBLER Il will operate
just as reliably two years after it is installed as it
will two days after installation.”

The digital phase-lock loop also eliminates
the need for trimmer adjustments typical of
analog phase-lock loop circuits.

“You plug in a Percom DOUBLER II.and
then forget it,” he said.

The DOUBLER 11 also features a refined
Write Precompensation circuit that more
effectively minimizes the phenomena of bit-
and peak-shifting, a reliability-impairing char-
acteristic of magnetic data recording.

The DOUBLER 11, which is fully software
compatible with the previous DOUBLER, is
supplied with DBLDOS®™, a TRSDOS*-
compatible disk operating system.

e DOUBLER |1 sells for $ 5, incl g—
ing the DBLDOS disketteﬂ.', ﬂuﬁg

Circuit misapplication causes diskette read, format problems.

High resolution key to reliable data separation

GARLAND, TEXAS — The Percom
SEPARATOR® does very well for the Radio
Shack TRS-80° Model | computer what the
Tandy disk controller does poorly at best: reli-
ably separates clock and data signals during
disk-read operations.

Unreliable data-clock separation causes for-
mat verification failures and repeated read
retries.

CRCERROR-TRACK LOCKED OUT

The problem is most severe on high-number
(high-density) inner file tracks.

As reported earlier, the clock-data separa-
tion problem was traced by Percom to misap-
plication of the internal separator of the 1771
drive controller IC used in the Model 1.

The Percom Separator substitutes a high-
resolution digital data separator circuit, one
which operates at 16 megahertz, for the low-
resolution one-megahertz circuit of the Tandy
design.

Separator circuits that operate at lower
frequencies — for example, two- or four-

megahertz — were found by Percom to provide
only marginally improved performance over
the original Tandy circuit.

The Percom solution is a simple adapter that
plugs into the drive controller of the Expansion
Interface (EI).

Not a kit — some vendors supply an un-
tested separator kit of resistors, ICs and other
paraphernalia that may be installed by mod-
ifying the computer — the Percom
SEPARATOR isa XI“Y assembled, fully tested
plug-in module.

Installation involves merely plugging the
SEPARATOR into the Model 1 El disk con-
troller chip socket, and plugging the controller
chip into a socket on the SEPARATOR.

The SEPARATOR, which sells for only
$29.95, may be purchased from authorized Per-
com retailers or ordered directly from the fac-
tory. The factory toll-free order number is
1-800-527-1222.

Ed. note: Opening the TRS-80 Expansion In-
terface may void the Tandy limited 90-day
warranty. Circle 280 on inquiry card.

Owners of original DOUBLERs may pur-
chase a DOUBLER 11 upgrade kit, without the
disk controller IC, for $30.00. Proof of pur-
chase of an original DOUBLER is required,
and each DOUBLER owner may purchase only
one DOUBLER 11 at the $30.00 price.

The Percom DOUBLER I is available from
authorized Percom retailers, or may be ordered
direct from the factory. The factory toll-free
order number is 1-800-527-1222.

Ed. note: Opening the TRS-80 Expansion In-
terface may void the Tandy limited 90-day
warranty. Circle 281 on inquiry card.

All that glitters is not gold
0OS-80" Bridging the TRS-80*
software compatibility gap

Compatibility between TRS-80° Mode! I diskettes and
the new b"iiodel 111 is about as genuine as a gold-plated lead
mrand.
rue, Model 1 TRSDOS* diskettes can be read on a Model
Il But first they must be converted and re-recorded for
Model 111 operation.

And you cannot urite to a Model 1 TRSDOS " diskette.
Not with a Model 111. You cannot add afile. Delete a file. Or
in any way modify aModel ] TRSDOS diskette with a Model
I computer.

Furthermore, your converted TRSDOS diskettes cannot
be converted back for Model 1 operation.

TRSDOS is a one-way street. And there's no retreating.
A point to consider before switching the company's payrol!
to your new Model 1l1.

Real software compatibility should allow the direct, im-
mediate interchangeability of Model 1 and Model 111 disket-
tes. No read-only limitations, no conversion/re-recording
steps and no chance to be left high and dry with Model 111
diskettes that can't be run on a Model 1.

What's the answer! The answer is Percom's OS-80®
family of TRS-80 disk operating systems.

0S-80 ms allow direct, immediate interchangeability
of Model 1 and Mode! 111 diskettes.

You can run Mode! 1 single-density diskettes on a Model
ItL; install Percom's plug-in DOUBLER®™ adapter in your
Model 1, and you can run double-density Model 11 diskettes
on a Model L.

There's no conversion, no re-recording.
Stip an OS-80 diskette out of your Model I and insert it
directly in a Model 111,
And vice-versa.
ust have the correct OS-80 disk operating system —
-80, OS-80D or OS-80/111 — in each computer.

Moteover, with OS-80 systems, you'can add, delete, and
update files. You can read and urite diskettes regardless of the
system of origin.

OS5-80 is the original Percom TRS-80 DOS for BASIC
programmers.

Even OS-80 utilities are written in BASIC.

OS-80 is the Percom system about which a user wrote, in
Creative Computing magazine, “. . . the best $30.00 you
will ever spend."+

Requiring only seven Kbytes of memory, OS-80 disk oper-
ating systems reside completely in RAM. There's no need to
dedicate a drive exclusively for a system diskette.

And, unlike TRSDOS, you can work at the track sector
level, defining and controlling data formats — in BASIC —
to create simple or complex data structures that execute

more quickly than TRSDOS files.

The Percom OS-80 DOS supports single-density opera-
tion of the Model I computer — price is $29.95; the OS-80D
supports double-density operation of Model I computers

uipped with a DOUBLER or DOUBLER 1I; and, OS-80/
fﬂ — for the Model 11 of course — supports both single- and
double-density operation. OS-80D and OS-80/l1 each
sell for $49.95. Circle 282 on inquiry card.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE,
PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081

BTrademark of Percom Data Company, Inc.

wWWwWw.americanradiohistorv.com

PRICES DONOT INCLUDE HANDLING AND SHIPPING.

*TRS-80 and TRSDOS are trademarks of Tandy Corporation which has no relationship to Percom Data Company.  7Creative Computing Magazine, June, 1980, page 26.
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CONNECT THRU FLAT CABLE TO EPROM BUFFER/ADAPTER BOARD, FIGURE 3

A schematic diagram of the logic section of the EPROM emulator dual-port memory circuit. The 8131 address com-

parator generates the signal BOARD SELECT, used to allow either the development system or the EPROM socket access. See figure

2b for the programmable-memory portion of this circuit.

Figure 2a
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W hitesmiths, Ltd:

is now shipping Pascal Compilers
for 10 (count em ten) different
operating system families:

CP/M, CDOS

Idris/B80

RT-11

RSX-11M, RSTS/E, IAS
Idris/R11, UNIX/V6, UNIX/V7

VERSAdos

Idris/

UNIX/32V*
‘Available in source form only.

Idris is a trademark of Whitesmiths, Ltd. @ UNIX is a trademark of Bell Laboratories @ CP/M Is a trademark of Digital Research W RSX-11M, RSTS/E.
RT-1t, and VMS are trademarks of Digital Equipment Corporation @ VERSAdos Is a trademark of Motorola Inc.

All implementations support the full ISO Pascal (Level 0). All pass the
Tasmanian Validation Suite with flying colors. And all are free of those tempting
non-standard extensions—because we added the only extension you need.

Separate Compilation.

You can partition your Pascal program into separately maintainable files.
You can write library functions to achto the extensive set we give you (about 100
of them). And you can mix in modules written in other languages, like assembler
(if you must) or C (to preserve portability).

In fact, C language support comes with every Pascal Compiler we sell.

Our native Pascal Compilers are only $950, including shipping in the con-
tinental U.S. Cross Compilers, for most combinations of host system and target
machine, $1350. Interested? Write or call.

Distributors: Australia, Fawnray Pty Ltd., Brighton-Le-Sands 522 5574

Japan, Advance Industries, Chiyoda-ku, Tokyo 03-258-0839
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131

Whitesmiths, Ltd:

P.O. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592
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magic by using dual-port memory.
This is a block of random-access
memory that can be accessed from
two separate system buses (or ports).
Each port has its own address and
data bus, and incorporates logic that
switches control between the two
ports.

Since normal programmable
memory has a single address and data
bus, it can be called a single-port
device (see figure 1a). To turn that
memory into a two-port device, it is
necessary to multiplex another data
and address bus in by adding some

switching logic (see figure 1b).
Physically, the EPROM emulator
consists of a circuit board containing
the dual-port memory that plugs into
the microcomputer development-
system bus (see figure 2), and an um-
bilical cable that leads out to a buffer
module and 24-pin header plug (see
figure 3). The buffer module is
located as close as possible to the
24-pin header plug that is installed in
the EPROM socket because it is used
to increase the drive capability of the
signals between the EPROM socket
and the development system. I
haven’t done any testing to determine

The development system can read
from and write to this memory
through its port without any idea that
there is anything different about it; it
appears to be just an ordinary block
of programmable memory. When-
ever the development system isn't ac-
cessing the dual-port memory board,
control is passed to the address and
data bus of the EPROM socket.
Whenever the EPROM socket is ac-
cessed, data are read just as if they
were in an EPROM plugged into that
socket.

As the schematic diagrams of figure
2 and figure 3 show, the design is
straightforward. The 8131 address

what the maximum length of the
Number Type +5v GND | cable should be before delays and comparator (IC3, figure 2a) can be
IC1 7415245 20 10 signal degradation cause the system considered the “brains” of the system
:gg 215?244 fg 1g to malfunction. Mine worked fine because it switches control back and
IC4 74LS157 16 8 with a 3-foot long cable. Therefore, I forth between the two ports. When
ICS 74LS157 16 8 didn't try any other lengths. AB15 through AB11 have the same
:8? ;:tg(1)27 :2 ? As you may have already guessed, bit pattern as switches SW4 through
IC8 2114 18 9 the development system hooks into SWO0, the BOARD SELECT line from
IC9 2114 18 9 one port of the dual-port memory; pin 9 of the 8131 goes low and several
:g:? g::: :g g the EPROM socket gets connected to things happen simultaneously. The
the other. 7415245 system data-bus buffer (IC1,
2b
RD? < >—
RO <>
RDS <>
RDA <>
RD3 <>
RD2 <>
ROl <>
rRDO <>
< Tu 13 12 |1 14 13 12 (11 ]14 13 |12 11 14 |13 12 |11
: DQ1 DQ2 DQ3 DQ4 DQ1 DQ2 DQ3 DQ4 74L504 DQl DQ2 DQ3 DQ4A DQ1 DQ2 DQ3 DQ4
§nuo[:> 8l 8les —3Dc‘ac—s A
w
§ RA9 D"_II: o T 1: o T i: a0 112 A e
.§ RAS DT“ " A8 - A8 5 A8
& rRA?7 [>——a7 A? A? A?
S a6 D—1A6 11 a6 1 ae 1 a6
© ras >—2as 21 as 21 as 2] as
RA4 D—3A4 31aa 31ha 3] aa
rRa3 [>—2 a3 41as 41 a3 — s
RA2 E>—7A2 71a2 L3 PP L3 PP
Rl o——H S M b
RAO D—5-A0 51 a0 51 a0 51 a0
we we . 2
10 10 10 Jm
R R/W[>

Figure 2b: A schematic diagram of the programmable-memory portion of the EPROM emulator dual-port memory circuit. The en-
tire circuit (figures 2a and 2b) is connected via ribbon cable to the buffer/adapter board of figure 3.
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MicroDaSys
2811 Wilshire Blvd., Santa Monica, CA 90403
call (213) 829-6781 TWK AO-I2N-23TR
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vee [O>—{"> +5v supPLY |c1
6ND [>—"> GND SuPPLY

741L5244
(DATA BUS BUFFER #2)

pp2 [~ 31 ova 244 |12
po1 [>——181v1 1a1 B2
PDO D—ls 1v2 ma P4
PD3 }4 2v3 2a3 |2
PD4 D—“ 1Y3 1A3 ¢

pos [>—— T o2v2 22 13

12 8
po6 [ >——1va 1a4
P07 [>—H 211 2a1 11

18 26

Il 119

1IC2
741L5244

N
ol ol

" PAO <:]-——3 2v4 2aa P

+5v
1 i 40
19

1IC4
741832 |3

—
Number Type +5V GND
IC1 7418244 20 10
IC2 7418244 20 10
IC3 7415244 20 10
IC4 741832 14 7

24 PIN HEADER PLUG
(GETS PLUGGED INTO
EPROM SOCKET)

PA10 G—’ 2v2 2A2

pal <J——32v3 2A3 :: ] I :

9
pa2 < J}——2n1 2a1
PA3 Q—” 1v4 1A

CONNECT THRU FLAT CABLE TO EPROM EMULATOR CARD (SEE FIGURE 2)

pas < J——2 2v2 2a2 |23

pas < J—24 113 13 |8

PAS <:}—£i 2v3 2a3 P2
16 4

pas < J—— 172 1A2

<:}—3 2va 2a4

PAG
par <} —1 1 m P
- c3 N/C = NO CONNECTION
1628 7818244
|1 19
h

Figure 3: Schematic diagram of the buffer/adapter board. This segment of the emulator system is used to strengthen the drive
capabilities of the EPROM socket to insure that signals are transmitted through the ribbon cable adequately.

\

figure 2a) is enabled, as well as the
“A" side of the 74LS157 address-line
multiplexers (which gives control of
the dual-port memory over to the
development system), while the
EPROM data-bus buffer #1 (IC2,
figure 2a) is disabled.

The development system is now in
full control of dual-port memory ac-
cess. If the EPROM socket tried to
gain access to the board at the same
time, the EPROM data-bus buffer #2
(IC1, figure 3) would be selected.
However, since the #1 buffer (IC2,
figure 2a) was deselected, no good
data would be read. The 74LS32 gate
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on the buffer board (IC4, figure 3)
makes sure that the #2 buffer doesn't
get enabled until the EPROM CE and
OE signals (pins 20 and 18) from the
target system are both low.

Whenever the BOARD SELECT
line is high, the 74LS245 data-bus
buffer (IC1, figure 2a) is disabled,
while the 741LS244 EPROM data-bus
buffer #1 is enabled, along with the
“B” side of the 74LS157 address-line
multiplexers. This gives the EPROM
socket access to the dual-port
memory during the times that the
development system isn’t accessing
the board.

www.americanradiohistorv.com

Details

This circuit was designed to reside
in a 6502-based development system
and emulate the Intel 2716 EPROM.
The development system is built
around the MOS Technology KIM-1
with hardware expansion accessories
(48K bytes of memory, an 8-inch
floppy-disk drive, and a 15-slot
motherboard) from Hudson Digital
Electronics (POB 120, Allamuchy, NJ
07820, (201) 362-6574). The emulator
was built on a wire-wrap prototyping
card (also from Hudson) using nor-
mal digital-construction techniques.

The EPROM buffer module in

Circle 376 on inquiry card, ===
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WICAT 68000
MULTI-USER SYSTEM 150

STANDARD EQUIPMENT HARDWARE OPTIONS LANGUAGE SUPPORT

68000 Processor Graphics CRT PASCAL
256KB RAM Up to 1.5MB RAM C

10MB Winchester Communications: Auto Answer FORTRAN
5%" Floppy Disk Backup and Auto Dial (1200 Baud) BASIC

5 RS-232 C Serial Interfaces Local Networking APL
Parallel Port Videodisc Interface CORBROL
Multibus™ ADA™
WICAT Operating System SOFTWARE OPTIONS LISP

g UNIX™ v/7
A o]
Choice of One Language CP/M™ Emulator ssembler

PP TN L AR RANAN

|
-,
A

- Call or write WICAT Systems for additional information

P.O. Box 539 1875 South State Street Orem, Utah 84057 (801) 224-6400 ‘UNIX is a trademark of Bell Labs. Multibus is a trademark of INTEL
ADA is a trademark of the United States Dept. of Defense
CP'M Is a trademark of Digital Research

ICATsystens
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Please send

Name

Address

Microcomputer Disk
Techniques
bv Paul Swanson

Rarely has so much useful in-
formation been presented as
clearly and logically as it is in
Microcomputer Disk Tech
niques. The author shows how
sophisticated methods used on
larger computers may be im-
plemented on a personal com-
puter. Building from a basic
introduction, Paul Swanson
goes on to detail random-
access, sequential, and key
files, parameter-driven sub-
routines, and, finally, the art of
programming itself. This
volume will help both novices
and experienced computer users
squeeze every bit of use out of
a disk system.

Price $15.00
ISBN 0-07-062582-4

MACRO OPERATIONS FOR
MICRO SYSTEMS

Microcomputer
Operating Systems

by Mark Dahmke

4

S\

»

,ﬂ

Microcomputer
Operating Systems
by Mark Dahmke

A uniquely helpful volume,
Microcomputer Operating Sys-
tems details the structures and

capabilities of the operating
systems that link the computer

user to the hardware itselt. The

and their monitors, larger
svstems with terminals and disk
storage, and the function of
command languages. Data and
memory management, multi-
processing, user interference,
multiuser environments, and
system design are among the
more specific topics included in
this comprehensive guide. Two

particular operating systems
CP/M and Unix—are covered
in appendices.

Price $15.95
ISBN 0-07-033356-4

Microcomputer Disk Techniques $15.00 Call Toll-Free 800/258-5420
Microcomputer Operating Systems $15.95

Check Enclosed

Bill Visa/
MasterCard #

City State _Zip  Expiration Date
BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add .75 per book to cover shipping cost.
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photo 1 is an earlier version designed
to emulate the 2708 or the TI or Intel
2716. Since I ended up using only the
Intel 2716-style part, I eliminated the
switching feature from the design
presented here. This simplified the
circuitry quite a bit.

A situation may arise where the
2K-byte dual-port memory board
may need to reside at a different
physical address in the development
system than that of the EPROM
socket in the target system. In this
case, the system assembler must be
able to assemble code that runs at one
location but actually resides at
another.

Say, for example, that the emulator
resides at CO00 hexadecimal in the
development system, while the
EPROM socket is located at F800
hexadecimal in the target system. The
system assembler must then be able to
assemble object code to operate from
the F800 address (so that it can run in
the target system), but physically
reside at C000 (so that it can be
assembled into the emulator). This
feature is usually called assembly
with offset. It is included in the
assembler from Hudson, as well as
most good assemblers. If your
assembler doesn’t have this feature,
you may be able to assemble to disk
(or tape) and reload with an offset.
Of course, if the emulator is located
at the same physical address as the
EPROM socket, you don’t have to
worry about any of these offset prob-
lems.

Users of the 6800 system should
have little difficulty adapting the
emulator to work with their
machines. Users of Z80/8080 equip-
ment will only have to redesign the
interface to the development-system
side of the emulator.

The emulator can easily be expand-
ed to handle the newer 4K-byte
EPROMS, with the addition of more
memory and another multiplexer.

Another Use for the Emulator
How would you like a program-
mable character generator for your
video board? Just plug the emulator
into the character-generator socket
(you may have to modify the connec-

== Circle 411 on inquiry card.

tion to make it compatible) and load
your character set into the dual-port

memory. Anytime the video circuit is

commanded to display a character, it
reads the dual-port memory and
displays the character you have pro-
grammed.

I also use the board for loading
programs into my Rockwell AIM-65,
Synertek SYM-1, and Apple Il com-

puters. Since the AIM-65 and SYM-1
only have cassette mass storage, I can
usually save time and trouble by just
saving everything on the floppy disks
in the development system.

The EPROM emulator has proven
itself to be a worthwhile addition to-
my arsenal of system-development
tools and has paid for itself several
times over.®

Photo 1: Close-ups of the parts of the EPROM emulator. The top photo is the early ver-
sion of the buffer module, with its 24-pin header installed in the EPROM socket of the
6502-based single-board computer under development (the target system). The bottom
photo shows the dual-port memory, built on a wire-wrap card.

www.americanradiohistorv.com
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Two Tax Aids

Aardvark Individual Tax Plan and Howardsoft Tax Preparer

Mary Jo Kvam
13 Foliage View
West Lebanon, NH 03784

Before 1 compare two income-tax programs, the
Individual Tax Plan by Aardvark Software and the Tax
Preparer by Howard Software, let's take a look at the
process of creating a tax return.

Income-tax preparation has three phases that you must
complete in order to come up with a finished product by
April 15. .

Phase 1 is record keeping. You must keep records of all
the necessary tax facts and figures for the year.

. Phase 2 is planning. It involves making certain key
decisions so that when you fill out the forms and
schedules, your tax position is optimized. These decisions
might include whether to file joint or separate returns,
how much stock to sell to maximize your tax advantage
on long-term capital gain or loss, whether to use the
10-year averaging method for lump-sum distributions,

About the Author
Mary Jo Kvam has worked for eight years in data processing and is
currently engaged in consulting and freelance writing.

and other considerations.

Phase 3 is the paperwork of actually filling out the tax
return to be submitted to the IRS. This phase is com-
pulsory, of course, but your work here will be supported
and strengthened by the completion of the other two
noncompulsory phases.

The two tax programs reviewed here have different
goals and are aimed at different audiences. The
Individual Tax Plan will simplify and speed up your
work in Phase 2. The Tax Preparer will assist you
through Phase 1 and ease you through Phase 3. Both pro-
grams run on Apple II disk systems; see the At a Glance
text boxes for the specific requirements.

The Aardvark Individual Tax Plan

The Aardvark Individual Tax Plan (AITP) helps you to
determine systematically your best tax alternative. You
enter a variety of income and expense items to create dif-
ferent tax situations. AITP does the calculations and
allows you to isolate the tax results attributable to the

At a Glance
Name
Individual Tax Pian

Type
Income-tax-planning software

Manufacturer
Aardvark Software Inc.
783 North Water Street
Milwaukee, W! 53202
{414) 289-9988

Price
$250

Format
Two 5%-inch floppy disks—one program and one data disk

‘Language Used
Apple Pascal Language System

Computer Needed

Apple Il or Apple Il Plus with 48K bytes of memory. CP/M System:.
one or more disk drives (DOS 3.3); printer

{known to work with Anadex 9500 and 9501, Epson MX-80,
NEC 5530, Okidata 22, most others)

1~ Documentation -
3-ring binder, 44 pages

Audience
,| Professional tax planners

At a Glance
Name
Tax Preparer

Type
Income-tax record-keeping software for creation of IRS-acceptable
forms and schedules

Manufacturer

Howard Software Services
6713 Vista Del Mar

La Jolla, CA 92037

{714) 454-5079

Price
$99

Format
Two 5%-inch floppy disks—one program and one storage disk

Language Used
Applesoft BASIC

Computer Needed

Appie li Plus with 48K bytes of memory: one or more disk drives
{DOS 3.2 or 3.3). printer optional—most parallel-port printers are
suitable.

Documentation
3-ring binder, 22 pages

Audience
Individuals and tax professionals
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Solve
the Great

Software
y!

Two new
| solutions
from Westico

You spent a lot of
time searching | !
and researching |
to find just the
right computer.
But when it comes to
compatible software,
you're stymied. Where do

you tum? What is the key
that unlocks the software
mystery? The answer is ele-
mentary. It takes a com-
pany with the expertise and
research facilities to dis-
cover and develop a wide
variety of quality software
programs — a company
with a staff of experts who
understand both software |
and hardware — a company
that is not only reliable but of-
fers unique 24-hour services
and — a company dedi-

LEGAL BILLING &
TIMEKEEPING
The LBS is designed
for law offices with
up to 25 attomeys and 35
timekeepers, including
paralegals and secre-
taries. The system distrib-
utes all Time and Expenses
1o client accounts or des-
ignated Overhead Ac-
counts, and produces
monthly Client Review
sheets, After any adjust-
ments it also provides:
ready-to-mail itemized bills,
monthly Office Management
Summary, Aged Receivables
Report. An Accounts

cated to being your software | List is also built into
company. the system.

With all these pluses Complex
there’s no mystery as to why | Transacfions re-

cording is re-
duced to a mini-
mum because
the LBS system is  ZraSiLs
based on daily S
timesheets pro- s
pared by each
timekeeper with °
a complete system for cod-
ing client matters and ex-

Westico is so popular with
knowledgeable software
buyers. But look! There’s more.

The Westico 24-Hour
Computer Hotline
(203) 853-0816

(300 baud) for detailed pro-
gram information and quick

access ordering. penses. The attomey auditing

. the pre-billing review form

;omlr;cnge of professional | -, choose various predeter-

‘ mined rates, or bill on re-

o Support for a wide variety of | tainer, contingency fee or an
CP/M* and other computer | adjusted basis.

systems, including: TRS-80 | The Office Managemenit

Summary provides a finan-
cial analysis of each attor-
ney’s billings, aging of his ac-
counts receivable and an
analysis of the work effort of
each timekeeper and total

Model Il, Apple, Vector
Graphic, Cromemco, North
Star, Micropolis, Ohio Scien-
tific, Altos, Dynabyte, IBM,
SuperBrain, Xerox, Zenith
and more.

for the firm. The Accounts List

summarizes current activity | Washington, D.C.

and status of each client. Other states and municipali-
The LBS is designed so | tiesare being added.

Utah, Virginia and

that even first-time computer | prices:
operators can Insiall Y5 | Level!— $250
fem withouf experf help. Lexd 2: S1.000
Dsamdocumean a8 | | olo)3 ~ <750

Demonstration System-$ 75

Documentation alone-$ 40
MICRO-TAX State Tax — Call for prices

| Demonstration system — $75
Micro-Tax provides in-house _

computerized tax capability |
for the tax practitioner or se-
rious investor. The system is
designed to accept informa-
tion, summarize data, com-
pute tax and print the retums
required by the Intemal Reve-
nue Service. The system’s im-
medliate response capability |
gives both tax specialist and
clients immediate results of
the computation.

The system reduces time
required to complete a retum
while also minimizing the tax
obligation of the taxpayer
within the limit of the law. |

Level 2 plus Level 3 — $1,500

4 WAYS TO ORDER |
o Write Westico. Inc..

Three levels of tax prepara- pzlsorv,éﬁ? 5190";8555"99*'
tion systems are ‘ ’
avaiicole: o Call (203) 853-6880.
Level 1 — o Telex 643-788.

j Uses 23 sched- | | ¢ pjgl.upour24-hourcom-
ules and foqns, mg?'u%mbmd)
handles multiple (203) 853-0816.

clients, and prints | | cop, MosterCard and VisA oc-
IRS approved forms. cepted.

Level 2 — All of Prices do not inciude shipping
Level 1 plus six more sched- ond are subject to change. In CT
ules and forms, depreciation | | o 71,2.2:;?:3;&?;:;;
systemn, state tax interface, in- Manual
tegrated data base for year | L WodpUchasedfsoftware.

to year data storage. and | Dedler inquiries invited.
functions.
Level 3 — All of Level 1 Wes-40
and forms | Send for FREE catalog I
State tax computation
states is availa-
ble at additional
The
formia. Iinols. Software Express waice
Ohio, Oregon, 25 Van Zant Street ® Norwalk, Connecticut 06855

batch compute and print 1© 1981 Wesfico, Inc.
plus partnership schedules
for the following

WESTICO
cost: Arizona, Cal-
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variables entered. By comparing the outcomes, you can
determine the most advantageous tax situation.

Step by step, AITP assists you in setting up your tax
case. You are prompted for the number of alternatives
you want; the maximum is 5 per file. AITP will then
prompt you for up to 72 input values (besides spouse
entries) to be used in determining the tax due (see table 1).
You need not enter all this data, nor even be prompted
for all of it. As shortcuts, AITP offers special function
keys designed to provide freedom of movement through
the data-entry section.

Once you've completed the data-entry section, you
give your file a name and save it. It is now an old file,
which can easily be reviewed, changed, or deleted. To see

all of the tax results for a case, the calculations are per-
formed and the results are displayed on the screen and
printed as hard copy. You can set up an additional file
that provides more alternatives for the same case by
using a different file name. You can create this file from
scratch or make changes to an existing file and give the
modified file a new name.

System Configuration

AITP requires an Apple II or II Plus with 48K bytes of
memory and one or more disk drives using either DOS
3.3 or the Apple Pascal Language system. The disk-
controller card must be installed in slot 6 and the printer-
interface card in slot 1. Without the printer-interface card

1 Filing Status
Exemptions

Income

3 Wages, Salaries
4 Interest After Exclusion
5 Dividends After Exclusion
6 Short-Term Capital Gain/Loss
7 Short-Term Capital Loss Carryover
8 Short-Term Capital Gain—Sale of Principal Residence
9 Long-Term Capital Gain/Loss
10 Long-Term Capital Loss Carryover
11 Long-Term Capital Gain—Sale of Principal Residence
12 Partnership Income
13 Other income/Loss—A
14 Other Income/Loss—B
15 Other Income/Loss—C
16 Other Income/Loss—D
17 Adjustments to income

Deductions

18 Medical Insurance Premiums

19 Medicine and Drugs

20 Other Medical and Dental Expenses

21 State income Taxes Withheld

22 Estimated State income-Tax Payments

23 Other Taxes

24 Interest Expense

25 Charitable Contributions—20%

26 Charitable Contributions—50%

27 Charitable Contributions Carryover—50%

28 Charitable Contributions—30% (Fair Market Value)

29 Charitable Contributions—30% (Enter Gain If 50% Election
Is Applicable)

30 Charitable Contribution Carryover—30%

31 Casualty Loss

32 Miscellaneous Deductions—A

33 Miscellaneous Deductions—B

Additonal Taxes

34 Form 5405
35 Forms 4970, 4972, 5544, and Section 72(m)5) Penalty Tax

Credits

36 Political/Elderly/Child Care/Residential Energy Credits
37 Investment Credit

38 Foreign Tax Credit

39 WIN Credit

40 Jobs Credit

T e e e
Other Taxes

41 Self-Employment Tax
42 Recapture of Investment Credit
43 Other Taxes

Payments

44 Federal Income Taxes Withheld
45 Estimated Federal Income-Tax Payments
46 Other Payments

Schedule G

47 1980 Form 1040, Line 34
48 1979 Form 1040, Line 34
49 1978 Form 1040, Line 34
50 1977 Form 1040, Line 34
51 1980 Exemptions

52 1979 Exemptions

53 1978 Exemptions !
54 1977 Exemptions

55 1980 Foreign Income

56 1979 Foreign Income

57 1978 Foreign Income

58 1977 Foreign Income

59 Amounts Received Subject to Section 72(mX5) Penalty
60 Excess Community Income

Form 4625—Minimum Tax

61 Tax Preference Items

62 Tax on Premature Redemption of Individual Retirement
Bonds

63 1981 Net Operating Loss Carryover to 1982

64 Minimum Tax Deferred from Earlier Years

Form 4726—Maximum Tax
65 Personal Service Net Income
Form 6251—Alternative Minimum Tax

66 Foreign Tax Credit Adjusted for Alternative Minimum Tax
Calcutation
67 Other Credits Allowed Against Alternative Minimum Tax

Form 4972—10 Year Avg. Method

68 Capital Gain Portion of Lump-Sum Distributions

69 Ordinary Income Portion of Lump-Sum Distributions

70 Current Actuarial Value of Annuity

71 Exclusion

72 Federal Estate Tax Attributable to Lump-Sum Distribution

Table 1: A list of the 72 input values used in Aardvark’s Individual Tax Plan to determine the income tax due.
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The Performance
Le der «ass Model 925

Now vou can have it all with
TeleVideo's new 925. Code compatible
with our 910 and 950 terminals. the
Non-Glare Green Screen 925, with its 6502 microprocessor-
Tilt and Swivel based control board can emulate our
Protected Fields 9127920 models while operating at
$ v 10 Character  Spreds up to 19.2K baud. This allows
Resolution  you to grow within the TeleVideo
Visual Attributes  familv of terminals. from the conver-
Code Compatible  sational to the smart.
"'n'(‘)’/'q‘;‘(;’ n"h(\)'::;:g The 925, a modular designed unit
Products  that uses the same power supplv,
RS232C Printer Port  M0NItOr and kevboard as the rest of
25th Status/User Line TeleVideo's tamily. has built-in proven
Time of Day reliability and qu.xhtv trom begin-
Character Sets  ning to end. TeleVideo's 1’31 non-
(SI:"{:"'I:’L ‘:fl'é;::‘;:) glave, tiltable, green screen and
detached selectric stvle kevboard
make the 925 a comfortable. low
stress terntinal to use.
They ofter vou options; we give
vou standard features like R$232
printer port, X-on/X-ott control, 2
function kevs, user line, 25th smtus
line with setup mode, local duplex
edit modes, and many more.
Nationwide service is available
from General Electric Company
Instrumentation and Cormmunication
Equipment Service Centers.
Contact TeleVideo todav tor
information on the Performance
Leader;, the 925!

Televideo

P dddddddad dddddadddsdbse

TeleVideo Systems, Inc.

1170 Morse Avenue, Sunnyvale, CA 94086
408 /745-7760; 800/538-8725 (toll-free outside California)

The Value Leaders

CALIFORNIA Santa Ana (714) 557-6095 ¢ Sunnvvale 408) 745-7760 * MASS ACHUSETTS Boston (617) 668-6891
NEW YORK /NEW JERSEY Morris Plains 201; 267-8805 * TEXAS Dallas (214) 980-9978
ILLINOIS Bloomingdale T&312) 351-9350 * GEORGIA Atlanta (404) 255-9338
OPE London 44-9905-6-464
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in slot 1, AITP will not run. I have no printer at home, so
I used a modem card in slot 1 and that worked fine. Aard-
vark claims that the Individual Tax Plan will interface
successfully with most standard printers. A minor hard-
ware modification may be necessary for printers that use
the Centronics Parallel Card.

If you have a one-drive system, you will need to make
extra copies of the program disk. All of your tax plan
cases will be saved on these disks, and Aardvark esti-
mates that between 20 and 30 tax-plan files can be saved
on each disk. With a two-drive system you will need to
make extra copies of the data disk, as well as a backup of
the program disk. Aardvark estimates that between 50
and 75 tax-plan files can be saved on each data disk.

Documentation

The documentaton for AITP is well packaged in a

44-page, 3-ring binder. The sheets are printed on one side
only, making them good for notes. The documentation is
easy to follow, complete, and concise. I had only to skim
through the binder once to become familiar with the lay-
out and feel comfortable with it as a tool.

The documentation has six sections. First, an introduc-
tion gives an overview of the program, hardware require-
ments, etc. The second section teaches you how to use
AITP by walking you through two different sample
cases. | found this section really helped me become com-
fortable with the software. It's a kind of “blind faith”
approach, because you are setting up cases without
knowing a lot about the software, but it works. The third
section explains the screen menus, what every choice on
every menu will do, and how the menus fit together. Sec-
tion four describes the auto-entry keys and special func-
tion keys, which provide unique shortcuts for entering
tax data. The fifth section defines the 72 tax inputs, and
the appendixes give input work sheets and illustrations of
the inputs and printouts of the two sample cases from sec-
tion two. Everthing you need to run AITP is included in
the documentation. If it weren't for a few minor errors, I
would have rated it excellent.

Using the Program ,

For the most part, AITP is a pleasure to use. The
hierarchical menu structure is easy to use and under-
stand. Even during my first session of entering new cases
and revising old ones, I knew where I was in relation to
the overall program. AITP's error handling is well
designed. The program will not crash when given im-
proper input values; it simply refuses to accept them.
Screen management is well done too. The screens are
crisp and clear, and when there are separate sections on
the same screen, they are well partitioned.

AITP could be improved a bit in a few areas. Some
menu choices don’t really make sense for certain process-
ing paths. When selected, such choices may temporarily
cause a slightly jumbled display. This flaw might have
been remedied by tailoring the menus to the processing
paths. And why prompt for spouse information in cases
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involving single taxpayers? This situation causes no real
harm, but if you're not married you must hit the F (For-
ward) key a bit more often.

According to Aardvark, this version of AITP will have
been superseded by the time this review is published. The
new version will reflect the new tax law and include
adjustments for tax revisions through 1986. One of the
enhancements that the new version will include is a pro-
jection capability, so you will be able to determine future
tax consequences. You will be able to see the results of
your tax planning for the base year plus the next four
years.

Also, at an additional cost, you can obtain software
designed for state tax planning. Only selected states are
available (contact Aardvark for details). Note that the
Aardvark Individual Tax Plan is now available to run on
CP/M-based microcomputers.

The Howardsoft Tax Preparer

The Howardsoft Tax Preparer (HTP) actually prepares
the forms and schedules that comprise the tax return. You
enter information for your tax return just as you have
always done, but you only need to enter information
once. Repetitious inputs and complex procedures are
eliminated. HTP takes care of all calculations, and the
results are reflected on all lines of all forms where they
are needed. An itemization feature allows HTP to be used
for tax record keeping throughout the year in preparation
for the next filing deadline.

- The Process

N

Howardsoft suggests using the 1040 income-tax form
as a guide for structuring your data entry. To create a
new tax return, you give your return a name and select
the 1040 as the form (file) you want to fill out. You enter
data until you reach a line that requires a result from a
yet uncompleted form or schedule. At this point, you
must go to the end of the 1040 form. You can do this by
scrolling or by exiting at the end of a section. After you
save the interim results of the 1040, you select the form or
schedule that you must complete before continuing with
the 1040. Once that form or schedule is completed, you
save those results and return to the 1040 form you started
by requesting it by file name. This process continues until
the 1040 and all other applicable forms and schedules are
finished. _

Granted, this may not be the fastest way to complete
your tax return, but I agree with Howardsoft that it is the
most foolproof. Revisions to any form or schedule can be
made easily; however, every time you make an adjust-
ment to a form or schedule, you must scroll through
every other form or schedule that uses that data to ensure
proper updating.

HTP creates printed versions of all of the forms and
schedules that it handles, and, except for the 1040 form,
these can be filed directly with the IRS. Preprinted 1040
forms must be used to meet IRS requirements, and HTP
will print directly on the preprinted forms.

wWWWwW. americanradiohistorv.com


www.americanradiohistory.com

Lovad = 1

The Manager Series from Microsoft”
turns a personal computerinto
an executive toolbox.

Better management tools. The
Manager Series from Microsoft
turns an inexpensive personal
computer into an executive’s
toolbox. Not a computer program-
mer’s toolbox. An executive toolbox.
Computerized management tools for
non-computer people.

Time, people, projects. The Series
is a system of software tools that
work together to help you plan, organize,
schedule and record your business and
personal affairs. Time Manager,* Project Manager*
and Personnel Manager* are the first packages in
the Series.

Write it once. All programs in the Manager Series allow
you to transfer information between programs. That
means you can enter information in one program and
transfer it for management by another.

Time Manager. The key. Time Manager helps you
manage your personal time, appointments and priorities.
It can also help you manage expenses, costs and job
schedules. Or, keep a running tally of costs and hours by
day, week, month or year. And Time Manager can act as
an "executive” to manage other programs in the Series.

Project Manager. Describe the components of a
project to Project Manager. It will create timing, task and

resource charts to help you focus on critical tasks. Change

one piece of information and Project Manager will

recalculate the entire project. Project
Manager even flags overcommitted
personnel resources.
Personnel Manager. Manage
information about people, companies,
customers or prospects. From names
and addresses to skills, position, and
characteristics. Personnel Manager lets
you enter any kind of people-related
information. Then, organize and retrieve
it almost any way you want.
Management software. Even if
you've never used a computer
before, you should be able to productively
use the Manager Series in a very short time.
And, when you've learned to use one in the Series,
you've virtually learned them all.
Seeing is believing. Ask your local computer store for
a demonstration of the Manager Series. It's a series of
management tools that could be your best reason to own

a personal computer.
“Trademarks of The Image Producers, Inc.

‘ CONSUMER Y PRODUCTS

A Division of Microsoft, inc.
10700 Northup Way » Bellevue, WA 98004
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System Requirements

HTP requires an Apple Il Plus with 48K bytes of
memory and one or two disk drives using DOS 3.2 or
DOS 3.3. You'll need a printer to prepare the hard copy
forms and schedules. Howard Software informs me that
HTP will interface successfully with most standard
printers. I used an Integral Data Systems 460G with
satisfactory results.

The HTP package contains two disks—a program disk
and a storage disk. If you have a one-drive system, your
storage disk will need to contain label files in order to
avoid the inconvenience of frequent switching between
the program disk and the storage disk. A label-copying
program is provided as part of HTP. The switching of
disks then becomes minimal. In the case of a two-drive
system, Howardsoft estimates that the storage disk can
hold between 7 and 15 extensive returns.

Documentation

The documentation for HTP is in an attractive, durable
package, but its content is only in the fair-to-average
range. The documentation provides the information you
will need to run HTP properly, but it does not make a
very useful reference tool. It is unclear and did not help
me much in seeing the whole picture. The manual is split
into seven separate chapters, but the material is presented
in such a way that I rarely knew where to turn for an
answer.

The manual is also a bit sparse—for example, a few
more forms and schedules in the appendix would have
been a great help. And the documentation should do
more than just tell you how to look at the sample case on
the program disk. It should contain a walk-through for
setting up a sample return from beginning to end. As it
stands, the documentation needs rewriting to become a
worthwhile resource.

Using the Program

HTP is not the easiest program to use. To some extent,
this shortcoming can be traced back to the design of the
software, but another reason for the program’s complex-
ity is that HTP undertakes quite a bit. The software
allows you to enter tax data in its rawest and most
familiar form, eliminates duplication of input, performs
all calculations, and prints out forms and schedules ac-
ceptable to the IRS.

I discovered a flaw in HTP that could cause the tax
return to be incorrect. The problem concerns capital
gains distributions. The amount is entered on Schedule B,
but HTP does not automatically carry this figure over to
Form 1040 or to Schedule D. You must enter it again
manually on either Form 1040 or Schedule D to properly
compute your tax return. | did not hit upon any other
critical problems, but the depreciation section was con-
fusing and in need of improvement,

HTP could use quite a bit of tailoring. For example,
when data for a new tax return are being entered, you
face the same routine used for changing data on an
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existing return. Every entry must be input as if it were
changing old data. This means extra steps for each new
entry, a time-consuming process. An adjusted routine for
new cases is needed.

Some other refinements are also necessary. HTP lets
you exit from a form or schedule by entering an "N at
the end of a section. Since you are apt to be going back
and forth between various forms and schedules, this
exiting capability should also be made available at those
points where it is necessary to switch to another form or
schedule. Also, the scrolling method for updating is
cumbersome.

HTP screen management needs some work; more often
than not, the screen seems cluttered. | would sacrifice the
flashing statements and inverse displays for the clarity
that some open space would provide.

A good feature of the printing routine is that you can
enter as many returns as you want and then walk away
after you get it going. You’'ll appreciate this when you're
running off a few forms and schedules at the same time.

By the time this review is published, HTP will have
been substantially upgraded, and many of the weak spots
will have been corrected, according to Howardsoft. For
example, the problem with capital gains distribution
should be remedied, and Howardsoft plans to replace the
scrolling update method with an automatic update
method and improve the documentation. Some general
software refining should be evident and a tax-planning
facility should be added. In addition, Howardsoft will be
offering separate interrelated software for preparing the
state income-tax return for certain states.

Comparisons

Neither Aardvark nor Howardsoft provides a warranty
on the results of its software. This means the IRS will
hold you responsible for inaccuracies, not the software
houses.

AITP stores uncalculated results. The calculated results
are not filed on the disk, but are printed directly from
memory, which ensures that the results are consistent
with the input. In HTP, calculation results are filed on the
disk and all printing is done directly from the disk. Thus,
it is possible to change an input and then print an incor-
rect form because the calculations are based on the old
input. The HTP documentation warns against this possi-
bility.

The only way to exit from AITP is to shut off your
Apple II. You cannot use Apple system commands or do
anything else while you're running AITP. HTP, written
in Applesoft BASIC, can be terminated to return control
of your Apple II to you. You can use Apple system com-
mands and modify the program if you want.

AITP requires organizational work before you can
actually input data, and the bulk of the tax calculations
must also be done prior to inputting data. The nonprofes-
sional tax planner may have difficulty in deciding which
figures should be included as part of which inputs. On the
other hand, nonprofessional tax preparers will not find

— oS Circle 356 on inquiry card. ===p
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e Logo Language is Here
for the Apple II

TO SQUIRAL :ANGLE :DISTANCE
IF :DISTANCE > 200 THEN STOP
FORWARD :DISTANCE

RIGHT :ANGLE

SQUIRAL :ANGLE :DISTANCE + 3
END

Terrapin, the Turtle Company, brings you the
Terrapin Logo Language for the Apple Il with
Turtle graphics, now ready for immediate
delivery.

The Terrapin Logo language is a sophisticated
and powerful language that is easy for anyone
to use. Although originally intended for
children, the Logo language is one that the
most advanced programmers will enjoy using
too. It includes many features common to
artificial intelligence research languages
permitting programs of great power to be
written quickly and easily. Writing comparable
programs in other languages is usually much
more difficult and time consuming.

The Turtle graphics is fun and easy. With
simple commands such as FORWARD, RIGHT,
and PENUP you can draw in six hi-res colors. In
just a few short sessions you can learn to create
figures more complex than the one above
whether you know how to program or not.

But the Terrapin Logo language is more than
just a graphics language. It supports:

list structure, allowing easy manipulation of

words (strings) and lists

user defined procedures which can be used

exactly as if they were part of the language.

fully integrated screen editor for procedures
and text

floating point and integer arithmetic

a total of 120 primitives (commands) including

30 graphics commands

recursion

assembly-language interface capability

SQUIRAL 123 1

The Terrapin Logo language was developed
by the Artificial Intelligence lab at the
Massachusetts Institute of Technology.
Terrapin is now authorized by MIT to dis-
tribute the results of its 12 years of research to
you. To provide quality support for the
language, Terrapin has assembled a team
that includes two of the three authors who
developed the Logo language for the Apple 1l
at MIT, as well as Dr. Feurzeig, the originator
of the Logo language.

Every copy of the Terrapin Logo language
comes with complete documentation. To run
the language, a 48K Apple Il with a 16K RAM
card or a language card, and one disk drive
is required.

Terrapin also offers the robot Turtle, and the
following books: Turtle Geometry, Special
Technology for Special Children, Mindstorms,
Katie & the Computer, and Apple Logo from
Byte Books.

Suggested retail price: $149.95
To order or for more information, call or write:

..., Terrapin. Inc.

-~ .—“ p

- 678 Massachusetts Avenue
Cambridge, MA 02139
(617) 492-8816
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Form Description

Form 1040 U.S. Individual Income Tax Return

Schedule A Itemized Deductions

Schedule B Interest and Dividend Income

Schedule C Profit (or Loss) from Business or Profession

Schedule D Capital Gains and Losses

Schedule E Supplemental Income Schedule

Schedule F Farm Income and Expenses

Schedule G Income Averaging

Schedule R&Rp Credit for Elderly

Schedule SE Computation of Social Security Self-
Employment Tax

Schedule TC Tax Computation Schedule

Form 2106 Employee Business Expenses

Form 3468 Computation of Investment Credit

Form 4562 Depreciation

Form 4726 Maximum Tax on Pefsonal-Service Income

Form 4797 Supplemental Schedule of Gains and Losses

Form 5695 Energy Credits

Form 2210 Underpayment of Estimated Tax by
Individuals

These additional forms are offered in a special supplement

for those who need them.

Form 2119 Sale or Exchange of Principal Residence

Form 4625 Completion of Minimum Tax—Individuals

Form 6251 Alternative Minimum Tax Computation

Table 2: A list of all the forms and schedules handled by

Howardsoft's Tax Preparer.

HTP above their level of tax expertise. Inputs need no
prior handling if you use the itemization routine, and you
make entries as if you were manually completing the
return. There is nothing extra to be concerned about and
a lot of the bother is taken away. (See table 2 for the
forms and schedules which HTP emulates and prints
out.)

Both Aardvark and Howardsoft offer updated soft-
ware to reflect necessary revisions due to changing tax
laws. Aardvark makes new versions available to its users
within weeks of the passing of tax legislation. Howard-
soft publishes its software revisions in January of the next
year, because the IRS does not publish the final versions
of its new forms and schedules until the end of the calen-
dar year. Both software houses offer these revisions to
their customers at a fraction of the cost of the original
software. Aardvark and Howardsoft are also periodically
expanding and enhancing their software at a reasonable
cost.

Conclusions

eNeither Aardvark’s Individual Tax Plan nor Howard-
soft’s Tax Preparer is for the novice. AITP is clearly
aimed for use by the tax professional. HTP can be worth-
while for the nonprofessional as well as the professional,
but it does require some tax knowledge.

e AITP is a polished product. It is well structured, clear
in its documentation, and easy to use. HTP is an
ambitious product, but some refinements would make it
easier to use.

e AITP and HTP perform as advertised, and the print-
outs produced are in accordance with the documentation.
e AITP is tax-planning software. HTP does tax record
keeping and prepares and prints the tax return. The two
programs are not in direct competition. Together they
include all phases of tax preparation.®
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Tax Tips for Computer Owners

Melvyn Feuerman

46-15 Westminster Rd.
Great Neck, NY 11020

Melvyn Moller, CPA
25 West 43rd St.
New York, NY 10036

The Economic Recovery Tax Act of 1981, signed
into law by President Reagan on August 13, 1981, pro-
vides the largest tax reduction in our nation’s history.
We will focus on the tax breaks the new law provides
to individuals using computer systems in their trade or
business.

One of the major objectives of the Tax Act of 1981
was to encourage companies to invest in capital equip-
ment (such as new computer systems) by simplifying
and speeding up the depreciation of equipment and by
providing a research and development (R&D) tax

credit. Some new business deductions became effective
retroactively to January 1, 1981. The R&D tax credit
went into effect July 1, 1981.

Business Deductions

The new tax law simplifies the method for com-
puting depreciation on equipment, such as computers
used in your business. Effective January 1, 1981 (this
tax year!) you may use the new Accelerated Cost
Recovery System (ACRS) to compute the amount of
depreciation you can take each year. For computer
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SOFTWARE

FAILURES

Using a micro in a product sounds easy...
One piece of software can make the difference

What do you do when the software
doesn't work? Over the years, we have
seen many good products fail, either
before or after they reached the market,
because the microprocessor software
did not do its job.

WHAT WENT WRONG?

Many ofthe failures occurred because
the people programming the micro did
not know how to organize a large control
program. Those responsible for the pro-
duct implementation were wizards at
hardware design and had easily coded
small micro control programs before.
But the programming technigues that
worked for less than 2K bytes of code
simply fell apart as the program grew
beyond 4K bytes.

Unfortunately, the loops and tests and
flags that work so well for a small pro-
gram get out of control very rapidly as the
program grows. Pretty soon, some of the
things the program must do are not
being done fast enough. The code gets
too complicated, difficult to modify and
unreliable. The result: another software
failure!

Fortunately; these probiems can be
avoided by using a program manager.
You can divide your complex control pro-
gram into a number of separate, more
manageable programs, called tasks,
each designed to do one job. For exam-
ple, a Keyboard Task might handle user
input; a Printer Task might generate re-
ports. Each task can be written and tested
separately and then combined to form a
reliable, finished system.

The program manager, called a multi-
lasking executive, supervises the orderly
execution of these tasks, assuring that
the mostimportantjobs always getdone
first. Tasks appear to be executing simul-
taneously. It's aimost like havinga separ-
ate CPU for each task!

CP/M 1s a trademark of Digital Research Corp.; FLEX is a trademark of Technical Systems Consullants, Inc.; Z80 is a trademark of Zilog Corp.

Thatis why professional software des-
igners are now turning to AMX as the
starting point for their product and sys-
tem designs. They know that AMX will
shield them from the difficulties of mana-
ging the micro, freeing them to concen-
trate on their application.

AMIA

AMX is our multitasking executive for
the 8080, 8085, Z80 and 6809 proces-
sors. We're rather proud of it. We made
AMX compact,very fast,and ROMableto
meet our own application needs. Even
though the AMX nucleus is less than
1400 bytes in size, it features multiple
task priorities, intertask message pas-
sing with priority gueuing, external event
synchronization, and interval timing with
32-bit precision. Each feature is clearly
explainedinthe AMX Reference Manual.

RELIABILITY BUILT IN

We don't know anyone who can write
an executive without errors, so we
thoroughly tested AMX in real applica-
tions before ever offering it as a product.
That is why not one system malfunction
has ever been attributed to AMX. That
kind of reliability just isn't an accident.

HARDWARE INDEPENDENCE

AMX does not require a particular
hardware configuration. Of course, it
does need a microprocessor, but even
there we offer you a choice. You control
your environment. You pick the /O
method. You decide the most optimum
interrupt service technique for your sys-
tem. AMX will support your choice.

www americanradiohistorv com

between success and failure.

High level language interface modules
are available separately to allow AMX to
be used with most popular program-
ming languages including PASCAL, C,
PL/M and FORTRAN. Of course, you can
also code in assembly language if
required.

Users of the CP/M and FLEX Opera-
ting Systems can utilize our AMX inter-
face modules to access information on
diskette in real time.

COMPLETE DOCUMENTATION

AMX can be judged by the quality of
our documentation. The positive re-
sponse from our users has exceeded
our expectations. Our manuals are €s-
pecially valuable to those just being
introduced to real-time multitasking.
More experienced users will appreciate
the fact that we deliver AMX source on
diskette to permit AMX to be moved to
the software development system of
your choice.

HOW TO ORDER

A specification sheet and price listare
available, free. Your check or money
order for $75 will purchase the AMX Ref-
erence Manualforimmediate evaluation
(specify 8080,8085, 280 or 6809 proces-
sor). Add $25 for postage and handling
outside USA and Canada. The standard
AMX Multitasking Executive package,
including source code, is available for
$800 after signing our liberal license
agreement.

AMXisthe choice of professionals the
world over. Make it yours, today.

|k KADAK Products Ltd.
‘ r 1847 West Broadway Avenue
Vancouver, B.C., Canada V6J 1Y5
Telephone (604) 734-2796
Telex 04-55670
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equipment purchased in 1981 the applicable recovery
percentages are:

Year 1 15%
Year 2 22%
Year 3 21%
Year 4 21%
Year 5 21%

For example, if you purchased a computer in
November 1981 for $5000 you can depreciate $750
($5000 X 0.15) in 1981. You can also get an invest-
ment tax credit of 10 percent ($500) on the purchase of
the computer. (It is interesting to note that the so-
called “half-year” convention works to the advantage
of the taxpayer who buys a computer near the end of
1981. He gets the entire tax deduction and tax credit,
although the computer will be used for only a short
time in 1981.)

You do not have to use the new ACRS to compute
depreciation. You still have the option of computing
depreciation using the straight-line method.

The Tax Act did repeal one tax break—the first-year
extra depreciation allowance of 20 percent of the cost
of the equipment. Equipment that you purchased prior
to January 1, 1981 should be depreciated using the
same rules that were in effect before the new law.

Hardware and software developers should take note
that R&D equipment that they purchased after
January 1, 1981 receives special treatment. They get a
special tax break that allows them to depreciate R&D
equipment over a three-year period. The applicable
recovery percentages are:

Year 1 25%
Year 2 38%
Year 3 37 %

Beginning in 1982, owners of computers (or any
capital equipment) will have the option of deducting
up to $5000 for hardware and software purchases
made in 1982. This tax break will have the very
positive effect of encouraging those budding software
and hardware entrepreneurs who work full time and
have plenty of W-2 income to purchase a computer
system to start their own businesses. This break should
be very important to developers of software for the
new IBM Personal Computer.

Research and Development Tax Credit

Another perhaps more significant new tax break for
software and hardware developers is the Research and
Development Tax Credit, which retroactively went
into effect July 1, 1981. You won't find too much
about this credit in your new 1040 instruction manual
from the IRS, but a new Form 6765—Credit for In-
creasing Research Activities—will help you on lonely
nights around April 15, 1982.

The R&D Tax Credit applies if you are launching a
new computer product or significantly improving an

existing computer product and you are having addi-
tional R&D expenses as compared to the last three
years. You can get a tax credit of 25 percent of the in-
crease in R&D expense. You will also'have the option
of taking all of the R&D expense in one year.

For example, let’s assume that you have a software
business and that between July 1, 1981 and December
31, 1981 you spent $15,000 developing a new com-
puter product, such as a new mailing-list program or
an improved electronic spreadsheet. Also assume that
you spent $10,000 on R&D between July 1, 1980 and
December 31, 1980. Then, if your business is a sole
proprietorship you can take the $15,000 as a business
expense on Schedule C and you can take a tax credit of
$1250 (25 percent of the $5000 R&D increase) as an
R&D Tax Credit on form 1040.

The R&D Tax Credit is of less value to companies
that have had little R&D expense in prior years. For
example, the R&D Tax Credit for a new business is
only 12.5 percent of R&D expenses.

New Penalties

One final comment on the depreciation and R&D
tax credits that we have outlined above. They can be
used only if you are using your computer in a trade or
business. This can be a part-time business, but it can-
not be a hobby!

The Tax Act of 1981 also contains additional
penalties for taxpayers who file false information, are
negligent in their underpayment of taxes, or “pad” or
overstate certain deductions. For example, if you
underpay your tax because you took too large a
deduction for depreciation, you will have to pay a
special penalty. Furthermore, interest payments on
money you owe the IRS will accumulate at the prime
rate of 20 percent established on October 15, 1981.
Clearly it is in your best interest to select a competent
and honest tax adviser to help you prepare your tax
return!

Conclusion

The Tax Act of 1981 should have a very positive
effect on the growth of the computer industry. The
Tax Act provides incentives for business to purchase
computers, and, perhaps most important, it encour-
ages the development of the “cottage industry” of soft-
ware developers by providing them with R&D tax
credits. ®
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MICRO-SCI IS IN THE GAME FOR ALL THE APPLES...

’, .

..WITH A FULL HOUSE OF SIA” DRIVES

Micro-Sci has three disk drives and two
confrollers so you can configure your Apple II™ or
Apple Il Pius™ system to fit your individual budget
and performance requirements.

THE FIRST ACE—A2

The new A2 is the price/compatibility substitute
for the Disk Il intended as the second drive on
an existing controller, or as a full A2 subsystem.
The A2 drive or A2 subsystem is an ideal choice
when the drives will be primarily used for
entertainment or prepackaged software programs.

THE SECOND ACE —A40

The A40 is a-price/performance alfernative to the
Disk II. With 40 fracks, you get an additional 20K
bytes, and faster track-to-track access. The A40 js
infended for use in-dedicated DOS, CP/M and
Pascal applications, and as a companion drive for
the A70.The A40 is Micro-Sci's most cost-effective

disk subsystem for the Appie Iis.
THE THIRD ACE—A70

The A70 is the price/capacity alterngtive.

At over a quarter mitlion bytes per drive, the A70
has the capacity of two Disk His or an eight-inch
floppy, but costs only slightly more than a single
Disk Il. One A70 supports @ DOS file as large as
270K, a CP/M file up to 254K, and 560 blocks
in Pascal.

THE PAIR— MICRO-SCI'S CONTROLLERS

The A2 comes with @ unique new controller,
This confrolier supports any combination of A2s or
Disk lis, you have complete fiexibitity.

The A40 and A70 share a common confroller.
Mix A40s and A70s in any fashion, one A40 with
one A70, two A40s or two A70s —all on the
same confroller.

You can have a Disk Il or A2 controller with

U-SCI

MICRO-SCI

Disk H or A2 drives and still add an A40 or A70
subsystemn. That's full system-level compadtibility.
THE PAT HAND

Versdtility, reliability, capability are assured
when choosing Micro-Sci. Pick the drive, pick the
confrolier, pick the capacity and function. Whatever
your need, DOS 3.2, 3.3, Pascal, CP/M, games or
pre-packaged software, Micro-Sci has the drive.
Start wherever you choose with the knowiledge
that you can expand without concern. All Micro-Sci
products are backed by a fult 120-day warranty
(parts and tabor).

Our complete fine of Apple compatible products
‘makes us the dealers choice. We're always looking
for good dealers.

Infemational dealer inquiries:
Infernational Markets Co., Telex: 69-6191.
TELEX CO LSA

17742 IRVINE BOULEVARD « SUITE 205 « TUSTIN, CALIFORNIA 92680 « 714/731-9461 « TELEX: 910-346-6739

*“APPLE I, APPLE Il PLUS  *"“DISK ¥l

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC.

APPLE. APPLE Il AND DISK Il ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS
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Book Reviews

Beyond Games:
Systems Software
for Your 6502
Personal Computer

Ken Skier
BYTE/McGraw-Hill

New York, 1981

433 pages, softcover $14.95

Reviewed by

Bob Katz

248 East 90th St. Apt. 3B
New York, NY 10028

At last! An assembly-language pro-
gramming book that develops useful, real-
world tools, has no mathematical rou-
tines, and is written in plain English. In
fact, Beyond Games not only teaches you
how to write programs, it's entertaining.

If you own an Apple II, Ohio Scientific

Challenger I-P, PET 2001, or Atari 800,
you'll be able to make direct use of the
routines developed in this book. But
owners of other 6502-based machines
(such as KIM, SYM, AIM, etc.) need not
despair—Ken Skier’s routines interface
directly with a microprocessor’s software,
not with any system-specific hardware.
For example, Skier develops a text-
editing program step by step. One of the
first things this program must do is find
the ASCII value of a key that has been
pressed. Skier teaches us that calling a
subroutine is a sound programming
technique to perform the maneuver. He
gives this subroutine the name GETKEY.
All microcomputers that have keyboards
already contain the housekeeping routines
used to get the value of a key. Some com-
puters call it GETKEY, others may call it
by a different name, e.g., GETCHR for
“get character.” But essentially this
subroutine always reduces to a single
ROM (read-only memory) address which
may be called from Skier’s main program.
Skier has researched this calling ad-

CALL TOLL FREE: (800) 854-2750; (800) 552-8817 in CA
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dress, as well as the addresses of all other
necessary subroutines within the Apple II
and the other computers. Beyond Games
contains specific Apple, Atari, PET, and
OSI versions of a machine-language text-
editor program, visible-monitor program,
print utilities, and screen-management
utilities. These programs are identical in
their assembly-language source-code
form, regardless of the computer. Thus,
owners of other 6502-based computers
who wish to use Skier's programs can
look up the addresses of their GETKEY or
other routines, then substitute these
addresses. The documentation provided
with a computer should give the addresses
of important ROM subroutines.

You may wish to develop an assembly-
language or machine-language program
on your own, or alter some of the routines
for a specific computer not directly sup-
ported by the book. You should have no
trouble doing this. Skier teaches how to
structure a program using the “top down”
technique and how to deal with problems
in little pieces—in other words, how to
proceed logically through the writing of
an assembly-language program.

A word about the specific routines.
Skier's text editor is very basic and is not
designed to be a word processor. It is
designed to write and edit text for insert-
ing (and deleting) strings of any size into
any memory location. Even if you don't
need any of the routines he provides, the
exercise of reading Beyond Games will
teach you just how a text-editing program
is constructed. That alone is worth the
price of the book.

If you do decide to use his routines,
Skier provides several means. to load them
into your computer. The easiest (and most
expensive) method is to order a data
cassette directly from Skier. The next
easiest is to key in the machine-language
programs from BASIC by using data
statements and Skier’s object-code loader.
The latter program contains checksums to
protect you from entering mistakes into
memory. With care you can also load
routines directly into memory as hex-
adecimal bytes.

In conclusion, those programmers who
wish to learn how to write such math-
ematical routines as 16-bit arithmetic and
logarithms should look elsewhere; those
who wish to learn how to turn on the
relay that controls their lawn sprinkler
should also look elsewhere. But anyone
who wants to learn to create logical ma-
chine-language programs, debuggable
programs, or well-documented programs,
should read Beyond Games: m
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New from HIPLQT"
multi-pen plotting for as little as $1480*.

FCC class B tested.
UL listed.

The new HIPLOT DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
dable. It's available on the DMP 2,
3, and 4 models in the HIPLOT
family so you can enjoy the
advantages of multi-colored plots
on 8%2” X 11" (DIN A4) surfaces.
Of course, you also get the standard
HIPLOT range of capabilities such as
intelligence, controls, interfaces and
resolutions. There's a model for vir-
tually every plotting application.

Big Performance in a Small Plotter
Since it’s introduction, the

HIPLOT DMP Series has been rec-

ognized as the innovative plotter

TM Trademark of Houston Instrument.
° U.S. Suggested retail prices.
Centronics® registered trademark of
Centronics Data Computer Corp.

vl L = _
e st ot

line which made low-cost, high
performance digital plotting a
reality.

Now, with our new 6-pen
option, there’s an exciting new
dimension in the DMP Series’ ver-
satility. Imagine two standard
models with RS-232-C and parallel
interfaces, four intelligent models
with RS-232-C or Centronics®com-
patible interfaces, a choice of con-
trols, resolutions, and pen speeds.
Add to this the ability to plot with
6-pens on paper, vellum or mylar
(ideal for overhead projectors) and
you have the ultimate plotter
price/performance combina-
tion — the perfect choice for the
user or OEM.

HOUSTON INSTRUMENT OFFERS You

1

D’GII/“ b

8-Pen Models Also Available

If you need a little more
capability, take a look at our new
8-pen option. It's available on the
DMP 5, 6, and 7 so you can have
8-pen multi-colored plots on
11" % 17" (DIN-A3) surfaces.

Why wait? Let us send you
complete information on this
breakthrough in affordable, multi-
pen plotting. Contact Houston In-
strument, P.O. Box 15720, Austin,
Texas 78761. (512) 835-0900. For
rush literature requests, outside
Texas, call toll free 1-800-531-5205.
For technical information ask for
operator #5. In Europe contact
Houston Instrument, Rochester-
laan 6, 8240 Gistel, Belgium.
Phone 059/27-74-45.

INSTRUMENTS & SYSTEMS DIVISION
Together-we'l create fomomow,

BAUSCH & LOMB (@)

Clrcle 146 for iiterature.
Circle 147 to have representative call.
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BY STFVE CIARCIA

E}dli;gcia’s Bipcuit Bellsr

M@a

Circuit Cellar

v

¥ BYTE'S

Best
Cellsr

-‘ Digncis’s Gircuit Cellar I-_ t

Ciarcia’s Circuit Cellar,
Volumes I, II, & III
by Steve Ciarcia

Collections of Steve Ciarcia’s perennially

popular columns from BYTE Magazine, these

three volumes are sure to please home computer

users and electronics hobbyists. Volume I

includes power conversions, programming

EPROMs, remote terminal interfacing, touch-

input video display, and more. Volume II,

focusing on projects which interface the personal

by Steve Ciarcia computer with the home, features useful applica-
' tions such as a computer-controlled home securi-
ty system, computerized appliances, input-output

expansion for the TRS-80, and even a computer-

controlled wood stove. Volume III offers low-cost construc-
tion projects such as an ultrasonic rangefinder, handheld

remote computer control, two speech synthesizers, and a
remote-control motorized platform, to name just a few.

Build Your Own Z80 Computer
This complete guide to building a working computer offers

engijleers, students, and hobbyists an exciting alternative to buying a computer. With clear
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer
based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating
system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy

Please send

expansion to include a video terminal.

Ciarcia’s Circuit Cellar, Vol. | $8.00 Call Toll-Free 800/258-5420
Ciarcia’s Circuit Cellar, Vol. Il $12.95

Ciarcia’s Circuit Cellar, Vol. 1l $12.95

Build Your Own Z80 Computer $15.95

Name

Address
City

Check Enclosed

Bill Visa/
MasterCard #

State ir Expiration Date

BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add .75 per book to cover shipping cost
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Hardware Review

Dithertizer 11

Joe Tomas
Computer City
1525 South Willow St.
Manchester, NH 03103

The Dithertizer II, a new video-digitizer interface for
the Apple II computer, creates high-resolution digitized
images that can be printed on any printer that has
graphics capability. Most Apple users have probably
seen graphics demonstrations with pictures of Winston
Churchill, Albert Einstein, or soccer balls. These “pic-
tures” were all created by a video digitizer.

Designed by David Hudson of Computer Stations Inc.,
the Dithertizer II uses a video camera with external syn-
chronization to load any image that can be captured by
the camera into the memory (high-resolution-graphics
pages) of an Apple II. The Dithertizer II is a “frame-
grabber,” direct-memory-access-type (DMA) digitizer,
requiring only one frame or %, second to capture a binary
image. The software lets you create pictures in either of
two ways: (1) as a “dithered” gray scale built from mul-
tiple binary (black-and-white) images, or (2) as image-
intensity contours, using image subtraction from two
frames. The number of frames required to create a
dithered image is dependent on the dither matrix size,
which is selectable via the software. You must use game
paddles to adjust the contrast and density of the image
being created and view the results on the monitor.

Installation

I ran into a slight problem when I installed my Dither-
tizer II. The Dithertizer II interface card, which is inserted
into slot 7 of the Apple, has two cables attached to it. The
first cable has a 6-pin DIN-type connector that attaches
to a Sanyo video-camera cable. The second cable is a
two-conductor wire with a “piggy-back” IC (integrated
circuit) socket at its end. The instructions told me to
remove the 741534 IC at location C-14 on the Apple’s
motherboard and replace it with the adapter socket. The
instructions placed great emphasis on the orientation of
pin 1 when inserting the adapter socket. Next, I reinserted
the 74LS34 IC into the adapter, which completed the
installation,

After checking the installation, I was ready to go. I
mounted the camera on a tripod, aimed it at myself, and
booted the software. According to the instructions, the

=== Circie 412 on inquiry card.

display monitor should have displayed a dithered image.
Unfortunately, Murphy’s law prevailed—all I saw on the
video display screen was diagonal scan lines. Turning the
system off, I double-checked the installation. It seemed
odd that when the adapter socket was inserted at location
C-14, the two-wire cable should extend out the front of
the socket rather than the back, especially since the inter-
face card was located behind the socket. Even though pin
1 was properly oriented, I removed the 741534, reversed

At a Glance

Name
Dithertizer !

Use
A high-speed frame-grabber, DMA-type video digitizer designed to
create computerized images or pictures.

Manufacturer
Computer Stations Inc.
11610 Page Service Dr.
St Louis. MO 63141

Price
Dithertizer Il interface, $300.00; Sanyo VC1610X Video Camera,
$410.00; Package System Price, $650.00.

‘Hardware required

Apple Il or Apple Il Plus, 48K bytes of user memory.one floppy-disk
drive with controller, game paddles, video monitor or TV with RF
{radio-frequency) modulator, one of the following printers with ap-
propriate interface: Integral Data Systems models 225, 440G,
445G, 460G, 560G, NEC Spinwriter models 5510 or 5520,
Anadex models DP9500 or DP9501.

Software required
Dithertizer software included.

Software options
Computer Stations Enhanced Graphics Software for the
appropriate printer. Price: $44.95.

Documentation
17-page hardcover notebook-style manual.

Audience
Home hobbyists, photo studios. attention getter for trade shows,
motion detection.

February 1962 © BYTE Publications Inc 219

www americanradiohistorvy com


www.americanradiohistory.com

the socket, and replaced the IC. Holding my breath, I
again turned the system on and behold: it worked.
Obviously, the adapter had been miswired. Fortunately,
no damage occurred.

The Dithertizer II software contains machine-language

Figure 1: A “dithered” image of the author, as rendered by the
Dithertizer I1.

THE BIGGEST NAME IN LITTLE COMPUTERS™

TRS-80" Mode! I — Your Best Buy
In a Business Microcomputer

TO
mam———) 1 5%
OFF!

TRS-80 computers, N
software and peripherals

Similar values on all merchandise

CALL TOLL FREE:

800-351-1580
In Texas 915-283-2920

Van Horn Office Supply

701 W. Broadway — PO Box 1060
Van Horn, Texas 79855
DEALER G055
Form F48 Provided

Standard Warranty on Merchandise
THE NATIONWIDE SUPERMARKET OF SOUND®
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routines for frame-grabbing, dithering, and contouring.
It includes a demonstration program, written in BASIC,
that shows the use of all three routines. The software is
supplied in DOS 3.2.1 format, and I had no problem in
MUFFINing it to DOS 3.3 format.

Implementation

Using the Dithertizer Il is very simple. Game paddles
are used to adjust the displayed image. Paddle O sets the
black level, while paddle 1 adjusts the contrast or gray
tones. Other options, selectable via single-keystroke
commands, allow dithering, contouring, freezing the
image, saving image to disk, printing the image, and
more. Pressing H (for HELP) will display a menu listing
all commands and options.

The documentation is short, but it is complete and eas-
ily understood. After reading it, I started experimenting,
and it took me only a few minutes to become accustomed
to image processing. The only part I had difficulty with
was determining the amount of gray scale required to
create a well-balanced or shaded image. With a little trial
and error, I was soon printing good-quality images.

Focusing the camera is important in order to create a
sharp image. The Sanyo camera is not a conventional
video camera as used on VCRs (video-cassette recorders),
but a commercial camera like those used in closed-circuit
systems. Unlike VCR-type cameras, the Sanyo does not
have through-the-lens viewing to facilitate focusing. The
focusing-adjustment ring on the lens is calibrated
reasonably well; however, it is difficult to obtain
accurate focusing at close range. To overcome this prob-
lem, I attached a cable to the RF (radio-frequency) output
connector of the camera and then connected it tempor-
arily to the input of my video monitor. This allowed me
to focus the camera acccurately. Then I disconnected the
cable and plugged the monitor back into the Apple. Inci-
dentally, you can make close-up shots (as close as two to
three inches) by carefully unscrewing the camera lens to
change its focal length. Also, use a white background if
you plan to do portrait or high-contrast work (see figure
1). A white background allows better resolution and
detail.

Despite the fact that the Sanyo camera is designed for
black-and-white images, I found that I was able to
achieve better gray scale and shading by using a color
video monitor. The color monitor displayed some gray
shades as “blue over gray.” This enabled me to determine
differences in gray scale, which ultimately resulted in
higher-resolution images. A black-and-white monitor
made this slightly more difficult to accomplish.

As supplied, the software does not have print routines
installed. Assuming you have a printer with dot-graphics
capability, you must either write your own print drivers
or purchase Computer Stations’ Enhanced Graphics
Software. This software is available for Integral Data
Systems Paper Tiger printers as well as for the NEC Spin-
writer models 5510 and 5520 and Anadex models DP9500
and DP9501. The addendum I received with the

www.americanradiohistorv.com
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INTRODUCING
CALCSTAR.
ANOTHER

tradition.

INDISPENSABLE
BUSINESS

Presenting CalcStar—another standard-
setting software product in the WordStar

CalcStar is MicroPro’s new electronic
spread sheet and financial modeling program —
a sophisticated, yet easy to use, calculating
and planning tool for CP/M*based computers.

The ultimate electronic spread sheet.

CalcStar calculates solutions to complex

Pnocm F ROM numerical problems in business and finance.
Helps you make budget plans and sales fore-

MICROPRO,

casts with greater speed and accuracy. And
projects figures into the future to answer the
[{3

w  “whatif” questions you face in business.
mE R And CalcStar also has a unique MicroPro

PEOPLE. several powerful ways.

CalcStar software eliminates the need to use ledger paper
ever again. It turns your video screen into a “window” on
a giant electronic leg er sheet, with up to 600 entries arranged
the way you want. Tﬁen, by inserting formulas into CalcStar,
you create financial models that simulate the future numeri-
cally. And predict the outcomes of your business decisions.

When you notice what CalcStar can do for your business,
you'll wonder how you ever got along without it. (If you're
now a WordStar user, you probably already know the feeling.)

The MicroPro bonus. Like WordStar, CalcStar is
packed with innovative features that make it versatile and
easy to use. Features like Automatic Forms Mode, which
lets an inexperienced user enter data into a spread sheet
quickly and with less chance of error.

CalcStar’s greatest innovation is its ability to join with
WordStar. Which means, for example, you can use WordStar’s
printing options, like boldface and underlining, to dress
up financial documents. And you can insert sections of
CalcStar’s spread sheets into your WordStar documents.

This kind of flexibility should come as no surprise if
you're already familiar with the MicroPro software family—
a line of programs designed to work together to multiply
your proglem'solving power. Visit your MicroPro dealer to

find out just how big a difference all our products can
make in your business. We predict you'll discover it'’s not just
CalcStar or WordStar that’s indispensable. It's MicroPro.

advantage: It joins with WordStar to combine
spread-sheet and word-processing capabilities in

A glance at CalcSear features
Runs on CP/M version 2.0 or above, with 80-
column screen, addressable cursor, and at least
48K memory. 56K or more is recommended for
fullest utilization.

Highly user friendly: Call up full screen of help
or use help menu. WordStar-like cursor commands.
User's guide shows you the basics. Install from
menu OR a WordStar file.

Stores formulas and formats along with data, for
convenience and less chance of error

Math f\mf:don_a.ilndude average, minimum,

an

P 14

unnlyss

SOFTWARE
THAT MEANS BUSINESS

(MikroPro)

IMTERRATICHAL CORPORATION

1299 Fourth Street, San Rafael, California 94901
(415) 457-8990; Telex: 340-388

CP/M is a trademark of Digital Research, Inc.
Desler and distributor inquiries invited
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Printer Driver Packages Service Dr., St Louis, MO 63141.

Several software packages allow Apple Il high-resolution
graphics to be printed out as hard copy. The pictures accom-
panying this article were printed with Computer Stations’
software drivers for the IDS Paper Tiger. Computer Stations
also sells the Enhanced Graphics Software package for the
Epson MX-80 dot-matrix printer. Pictures can be created
with a graphics tablet or with the Dithertizer Il and are saved
as binary disk files. This package requires an MX-80
equipped with the Graftrax 80 high-resolution option, costs
$44.95, and is available from Computer Stations, 11610 Page

Progressive Software has released its Graphics Printing
System for the Diablo and NEC full-character printers. The
program prints the graphic image from the high-resolution
screen to the printer via the Apple High Speed Serial Inter-
face card (or equivalent). The picture above of Abraham Lin-
coln is an example of the Graphics Printing System’s output.
The package can be used with a Diablo 1620 or 1640 or with
a NEC Spinwriter 5510 or 5520, costs $109.95, and is avail-
able from Progressive Software, Suite 323-Blue Bell West,
Blue Bell, PA 19422,
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CASH FLC
PROBLEMS?
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I’'S NICE TO KNOW SOMEONE

WHO HAS THE SOLUTION.

MicroAge is your Solution
_ Store . . . that means at
- MicroAge Computer Stores

designed specifically to
solve the daily cash flow
18 problems every business-
- man faces.
- D

e - MicroAge has computer-

ized business systems that

quickly and affordably allow you to regain con-
trol of your critical accounts receivable .. . at last
making it possible for you to carry out effective
collection procedures on a consistent basis.
MicroAge has accounts receivable program
packages to automatically display and update
account information; prepare trial balance
including a balance-due and delinquency aging

{ "800 I "B  wehave awide selection
. ’? | of time-saving computer-
! ri‘ ‘ ! ized business systems
’ * n - =
- =

VISIT THE STORE IN YOUR AREA:

|
(e

(301) 762-7585

Tucson, Arlzona

(602) 790-8959
Albuquerque, New Mexico
(505) 883-0955

Pleasant Hill, Calitornia
(445) 6801489

Paso, Texas
15) 594-3349

RoCkville, Maryland

Aurora, Colorado
(303) 696-6950
Rochester, New York

Milwaukee, Wisconsin
(414) 257-1100

Mountain View, Calitornia

repor, and take care of dozens of other tasks
that eat into your time and profit!

Computerized business systems from the Micro-
Age Computer Store are available in the $5,000
to $45,000 range, to suit the individual budget of
your small business or professional practice.
MicroAge backs up every system with personal-
ized service, warranty service and repair, instal-
Iation, systems consulting, even customer train-
ing. Visit the MicroAge Computer Store in your
area soon with your business problems, and let
us help you with the solution.

9 SM

“The Solution Store

Richordson, Texas
(214) 2345955
Minneapolis. Minnesota

Indionapolis. Indiona
(317) 8495464

Portiand, Oregon

Houston, Texas
(743) 440-7547

W. Palm Beach, Florida

Hurst, Texas

Saling, Kansas

(312} 349-8080

OR FRANCHISE OPPORTUNITY INFORMATION CALL

(716) 2449000
(817) 284-3443

(913) 8237596
Qrland Park. lllinos

(415) 964-7063
Scottsdale, Arizona
(602) 944-8794
Anchorage, Alaska
(907) 2796688

San Diego. Calitornia
(744) 278-0623

(612) 3381777
Omaha. Nebraska
(402) 3397444
Phoenix, Anzona
(602) 2650065
Columbus. Ohio
(614) 8681550

(503) 2564713
Norwalk Conneticut
(203) 846-0854

St Louis. Missouri
(314) 567-7644

Oklahoma City, Okiaghoma

(405) 728-1837

602) 968-3168

(305) 6835779
Toronto. Canada
(446) 487-5554
Houston. Texas

(743) 270-9647
Wilmington, Delaware
(302) 3683672
Allenfown, Pennsylvan:
(215) 4344301
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documentation instructed me to make several changes in
the demonstration program to call up the required print

corbridiibbiby Jiphiiiims

¥
$

N - . s
Figure 2: The cover of BYTE, November 1980. Both figure 1
and figure 2 were created on an Integral Data Systems 460G dot-
matrix printer.

routine. Additional information concerning the various
machine-language routines used is included to assist you
in writing your own special-application programs.

Conclusions

The Dithertizer II is a well-constructed video digitizer
that does all that its manufacturer claims. The interface
card consists of seven ICs, plus a handful of other com-
ponents, and is very clean in construction. At first
glance, the Dithertizer II seems a little overpriced, con-
sidering the number of components on the circuit board.
However, when you take the developmental costs into
consideration, the price seems quite reasonable.

Preliminary releases of the Dithertizer II had only a
seven-page instruction manual; it was easily understood
and quite complete. George Baltzell of Computer Sta-
tions has informed me that new, expanded documenta-
tion is now being shipped with the product.

Practical applications? Aside from hobbyist uses, other
applications might include motion detection for security
systems, an attention-getter for trade shows, advertising,
artwork layout (see figure 2), and photo-studio uses. My
primary reason for getting the Dithertizer II was for pro-
motional and publicity-type advertising. (I offer a free
portrait to any of my customers.) All in all, I have been
quite pleased with the product, and we plan to put it to
use not only here, but in the grand openings in several of
our new stores.®

can deliver:

THE CAT’S-EYE VIEW

Get a lion’s share of graphic capabilities
at a price that will make you purr.

CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host
computers to create incredibly detailed images. Look at the features that a CAT

e Flash digitizer to grab your image from camera, broadcast or recording in as
little as 1/60 of a second.

¢ Highest possible resolution—up to 484x512x8, 242x512x16 or 242x256x24.
¢ Dynamic color mapping to produce dnimation and other effects.

* Maximum color palette of 16.7 million hues, with dis-
plays of 65,536 simultaneous colors or 256 levels of gray.

¢ Light-pen input and other useful options.

» Flexibility to fit your computer imaging needs within the
CAT-100 through CAT-800 and CBX series. Call us for a
CAT that suits your application . .. and your budget.

I =DIGITAL GRAPHIC SYSTEMS, INC.

935 Industrial Avenue, Palo Alto, CA 94303
Call (415) 856-2500
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A Guided Tour of Apple Pascal
Units and Libraries

One of the most powerful features
of Apple Pascal is its extensibility via
a unit, Similar in structure to Pascal
programs, units have peculiarities
that can render them mysterious to
UCSD Pascal newcomers.

To clear up some of these myster-
ies, we will begin by considering what
a unit does and how it differs from
both a program and an external pro-
cedure or function, and then we’ll
study two units that have markedly
different purposes. Next, we will ex-
amine the process of compiling and
linking these units and binding them
to your SYSTEM.LIBRARY.

In addition, I have provided a list-
ing of a Pascal program that, wheh
saved on the s‘ystem disk as SYSTEM.
STARTUP, places a color test pattern
and the system date on the screen
when the Apple/UCSD system is
booted up (see listing 2). This pro-
gram tses the CALENDAR unit (dis-
cussed later), as well as the Pascal

About the Author

Dr. Tonkens is a cardiologist with a back-
ground in small-computer systems. In 1980 he
was engaged in full-time research on computer-
assisted image-enhancement techniques for
real-time two-dimensional echocardiographic
images. He continues to act as a consultant for
private industry on medical-image processing
and database management.

Ross M. Tonkens MD
Suite 1185-W
8635 West Third St.
Los Angeles, CA 90048

units, TURTLEGRAPHICS and
APPLESTUFF, that are already resi-
dent in the SYSTEM.LIBRARY.

Anyone who first learned program-
ming in BASIC probably finds the
lack of direct access to absolute mem-
ory one of the few frustrations of
Pascal. For those who are unfamiliar
with UCSD Pascal (University of
California, San Diego), and Pascal in
general, the language cannot express
the concept of absolute addressing.
(BASIC accomplishes this with the
CALL <address> statement.) Even
assembled machine-code external
procedures called by the Pascal host
program are automatically relocated
at the time of their linkage to the
host. (The host program is the Pascal
program that calls an externally com-
piled or assembled subroutine.)

Some Definitions

Let me clarify two terms that will
be used frequently throughout the re-
mainder of this article: source files
and object files. When we refer to a
source file, we mean the English-like
representation of a program, external
subroutine, or unit. The source file is
the text you type in through an editor
like the one in the Apple Pascal oper-
ating system.

If this text file conforms with cer-

wWwWWwW. americanradiohistorv.com

tain syntax rules, the compiler or as-
sembler will turn this text file into the
code form that the computer actually
executes at run time. This code file is
called the object file; it contains ob-
ject code that is generally not human
readable. The object code is called
p-code (pseudocode) if derived from a
UCSD Pascal source file, or 6502 ma-
chine language if derived from an as-
sembly-language source file through
use of the system'’s assembler. The im-
portant point is that the source file is
what you write, and the object file is
what the computer executes at run
time. Both are versions of the same
program, external subroutine, or
unit.

Most of the time, UCSD Pascal’s
automatic memory management is
convenient and frees the programmer
from worrying about such things as
overstepping allotted memory
boundaries and inadvertently erasing
parts of the system program. But
what if you have a useful EPROM
(erasable programmable read-only
memory) with no source file, and
many of the machine-language rou-
tines on that EPROM could be of
tremendous use in your Pascal pro-
grams if only they could be accessed?
There is no way to specify the
absolute address of that EPROM, or
of a routine within it, from a standard
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* CRT'S « PRINTERS + TELEPRINTERS -

MICROMAILWON’T

TAKE A BYTE OUT
OF YOUR BUDGET.

ONE PER CUSTOMER

$499.00

TEC 511 CRT

BETTER THAN EPSON!!

$595.00

C. ITOH 8510 PRINTER

TELEVIDEO

$849.00

$999.00

TEXAS INSTRUMENTS
$1399.00

(includes uppet/lower case option)

810/2 VFC/CP

(includes u/1 case. forms
control & compressed print)

DP 9500
DP 9501
DP 8000 AP

NEC

+ 7700 SERIES
+ 3500 SERIES

CALL FOR OUR
LOW PRICES

=630 RO
$1949.00
« 630 KSR. .. CALL

« SPRINT 9/45
$1849.00

« SPRINT 9/35
CALL FOR PRICE

$689.00
$1075.00

$1399.00

Pascal host program.

Similarly, the Apple Il contains
many software “switches” of great
use to the BASIC programmer that
are available via PEEKs and POKEs,
but are inaccessible from Apple
Pascal.

The UCSD Pascal operating system
allows for extensibility of the lan-
guage by the user in order to fill
special needs (like direct addressing of
memory) through the use of units. A
unit is a compiled subroutine (or
more usually a collection of compiled
subroutines) that essentially adds new
commands to off-the-shelf UCSD
Pascal. For instance, a computer
musician might have use for a unit
that added commands for producing
notes of specified pitch. Indeed,
UCSD Pascal was customized for the
Apple 11, through the use of units, for
implementing such special functions
as producing high-resolution graphics
(TURTLEGRAPHICS) and reading
the game paddles and generating
sound (APPLESTUFF).

There are also commercial units for
sale, and soon you will be able to
choose from a selection of “canned”
units for specialized programming
purposes.

Two sample unit listings are shown
in listing 1. The first, called WIN-
DOW, provides access to the Apple
II's memory by adding PEEK, POKE,

| and CALL instructions to your

Apple’s Pascal vocabulary. The sec-
ond, called CALENDAR, reads the
area of the system disk where the sys-
tem date is stored and makes it acces-
sible to the programmer.

The Power of a Unit

Let us look a little more closely at a
unit. Unlike a standard Pascal proce-
dure or function, a unit can exist

1CALL TOLL FREE (800) 854-6028 d

fan e G S IR U GEE NS IR S D BN EED W NS SEE S separately from the body of the main
program text and still be incorporated
within a Pascal program'’s object code
at run time. But if this were the whole
story, a unit would have no advan-
tage over an external procedure.

The power of a unit lies in its abil-
ity to house multiple (hopefully re-
lated) procedures or functions, both
in Pascal and in assembly language,

under one roof. All of these proce-
Text continued on page 234

To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks
require two weeks to clear Visa/MasterCard accepted C.O.D.requires a 15% deposit Handling: Add 3%
to orders less than $750.00, and 2 % for orders $751.00 or over. NOTE: Handling charges are waived on
orders pre-paid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor Freight Air
and Express delivery is available. Prices subject to change without notice.

WE SELL INTERNATIONALLY

P.O. Box 3297

Santa Ana, CA 92703
Phone: 714/731-4338
TWX: 910 595 1146

= RHCRURIALL .
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Listing 1: Two sample units for Apple Pascal. In listing 1a, WINDOW provides access to the Apple’s memory by absolute address
through the BASIC-like instructions PEEK, POKE, and CALL. In listing 1b, CALENDAR reads the date from the system disk and

makes it accessible to the user.

listing 1a

( AR AR AR AR AR AR AR A AR AR R RN AR R AR AR AR NAR
®

*
* *
* INTRINSIC UNIT WINDOW *
* *
* *
ttt*ttttttttttttt*tttttttttttttttttttt*)
(* ROSS M. TONKENS, M.D, *)
( *VER.01.09.81*)

(*SS+*)
( *SWAPPING ON FOR UNIT COMPILATION*)

UNIT WINDOW; INTRINSIC CODE 23 DATA 24;

INTERFACE

( AR AT E AR R R R AR R A A AR AR AR AR ARRAAAAARR R
*PROVIDES A "WINDOW" FROM UCSD/PASCAL *
*INTO ADDRESSABLE MEMORY. THIS ALLOWS*
*MANIPULATION OF DATA AT THE BYTE *
*LEVEL AS WELL AS CALLS TO MACHINE
*CODE ROUTINES AT ABSOLUTE LOCATIONS
*(AS IN A ROM) DIRECTLY FROM PASCAL.

*

*
*
x
*
*IN ESSENCE THIS UNIT ADDS THE *
*FAMILIAR BASIC COMMANDS: *
* *
*
*
*
*

* PEEK, POKE, AND CALL
*

*TO UCSD PASCAL.

AR AR AR R A AR RN AR RN AR AR AR ARRARNRAARRR

)

PROCEDURE POKE(ADDR, DATA: INTEGER);

( KK A AEA A AR R AR RR AR AR AR AR AR

*EMULATES BASIC'S "POKE" COMMAND*
* *

*INVOCATION => POKE(ADDR,DATA) *
AERKARKAERRRRRARRRRRRKRRRRRRKRAAK )

FUNCTION PEEK( ADDR:INTEGER ): INTEGER;

( AAAAEER AR RN A A AR ARNARARARARARNRARARARAARRRRL

*EMULATES BASIC'S "PEEK"” COMMAND*
* *

*INVOCATION => DATA:= PEEK(ADDR)*
AEEKRARARRARAKARARARRARRRRARARARL )

( AR A AR A A AR R AR AR AR AR RRRAARAAR

*BOTH ADDR AND DATA MUST BE *
*INTEGER VARIABLES NOT CONSTANTS*
* *
*ADDR MUST BE IN THE RANGE : *

* *
L3 -32767..32767*
* *

*NOTE THAT THIS UNIT ACCEPTS OUT*
*OF RANGE DATA (O > DATA > 255) *

*BY STORING ==>ABS(DATA MOD 256 )*
AKX RRRRAKRRRRRAKRARRARRRARAKRAAK )

PROCEDURE CALL(ADDR:INTEGER);

(ttttttttttttttttttttt*ttt*tttttt*
*EMULATES BASIC'S “CALL" COMMAND*
* : *
*THIS IS A "FRONT END" FOR *
*INSTALLING ASSEMBLY LANGUAGE *
* .PROC CALL.ASSY *
* *

*
*

*IN THIS INTRINSIC UNIT.
LR P T

)
IMPLEMENTATION
TYPE BYTE = PACKED ARRAY [0..1] OF 0..255;

DIRTY = RECORD
CASE BOOLEAN OF

TRUE : (INT: INTEGER);
FALSE: (PTR: "“BYTE);
END;

( *THIS DEFINES A VARIANT RECORD WHICH
WILL MAP TO AN ABSOLUTE HARDWARE
ADDRESS IN THE APPLE *)

VAR TRICK : DIRTY;

PROCEDURE CHECK( VAR DATA:INTEGER);
FORWARD;

PROCEDURE POKE;

BEGIN
CHECK(DATA ) ;
TRICK.INT:= ADDR;
TRICK.PTR~[O]:= DATA

END;

FUNCTION PEEK;
BEGIN

TRICK.INT:= ADDR;
PEEK:= TRICK.PTR~[O0]
END;

PROCEDURE CHECK;

( *THIS ASSURES ONLY VALID DATA
WILL GET POKED. *)
Listing 1 continued on page 228
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Circle 308 on inquiry card.

from Renaissance Technology

4 The Wedge

¢ Fully emulates all features of the NEC
PC-8012A module

¢ NEC PC-8001A SI/O (terminal mode)
channel is brought out to a DB 25 con-
nector

¢ Additional ports for 40 bits of digital I/0
and analog input including 2 Atari-type
joystick ports; built-in 3 voice synthe-
sizer with amplifier

¢ 32K RAM card included; also capable of
handling another 32K RAM = 96K of
RAM

* 16 levels of interrupt capability

* NEC PC-8012A bus structure is imple-

N

mented.

 Attaches easily to the bottom of the NEC
PC-8001A.

RenTec Wedge .............. $595.00

RS-232-C Interface Card
tor NEC PC-8012A 0r ~
RenTecWedge .............. 179.00
32K Memory Board
for NEC PC-8012A or

RenTecWedge .............. 199.00
RGB Color Converter
for NEC PC-8001A
\ (40columnonty) . ............. 99.00 )
and

* 100 CPS
« Bidirectional printing “»
. Single—ribbor‘
NEC Menilths
. F" nScreen .......... 285.00

fNEC Dot Matrix Printer . ....... 7953 \
* Friction and tractor feed
¢ Parallel interface
2" RGB Color ............ 1095.00
\_ ¢ 12'' Composite Video . . . . ... 430.00 )

* more *

f ATARL! 10-Key Accounting Pad . .. 124.95 \
Olympla Letter-Quality Printer
* Ren Tec ES Series Interface
converts typewriter to letter-
quality printer
« for Apple, Atari, Commodore, NEC,
Osborne 1, TRS 80 and others

Ren Tec Interface for
ES 100/101 . ......ocueenn... 295.00 /

February 1962 © BYTE Publications Inc

Listing 1 continued:
BEGIN

END;

DATA:= ABS(DATA MOD 256);

PROCEDURE CALL;

EXTERNAL;
BEGIN
( *DUMMY INITIALIZATIONY)
END,
H
.TITLE “*PROCEDURE TO EMULATE BASIC'S °‘CALL‘*"
i
;
3 ROSS M. TONKENS, M.D.
H
H VER.01.09.81.13
H
H
.MACRO POP ;POPS 16 BIT ADDRESS
’
PLA
STA sl
PLA
STA 141
.ENDM
;
H
;
.MACRO PUSH ;PUSHES (RETURN) ADDRESS BACK ONTO STACK
H
LDA 141
PHA
LDA sl
PHA
+ENDM
H
H
H
i
.PROC CALL,1

Ne %o e Wa wa Wwe o We W Wwe W Wa We We %o We Wa We W We Wo We W We We We W we W

PROGRAM TO CREATE A CALL FUNCTION FOR
PASCAL IN THE APPLE II

USE THIS

ASSEMBLY LANGUAGE PROGRAM TO

CALL PROGRAMS THAT ARE NOT NORMALLY
ACCESSIBLE FROM PASCAL.

TO USE:

ASSEMBLE THIS PROGRAM
AND SAVE THE CODE FILE ON
<YOURDISKNAME> AS

CALL.ASSY.CODE

THEN
EITHER

LINK TO INTRINSIC UNIT
OR

"WINDOW"

LINK DIRECTLY TO YOUR HOST PROGRAM

AS POLLOWS:

1.DEFINE A PROCEDURE IN YOUR
PROGRAM:

PROCEDURE CALL(ADDR);
EXTERNAL;

(ADDR MUST BE AN INTEGER VARIABLE. )

www americanradiohistorv com
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SuperCalc . . . The Only
Electronic Spreadsheet
You'll Ever Need.

Rave Reviews from
InfoWorld

InfoWorld

Software Report Card

SuperCalc,
Rev 1.0

5
Q.
Usefulness a
Documentation [J
Ease of Use a
Error Handling [J

O0QgQg Fair
0 OR 3 Good
& § O & Excellent

“SuperCalc has now brought the
full utility of a spreadsheet simulator
to the CP/M world. . .The program
worked flawlessly.

“Most of the other CP/M
spreadsheet simulators sidestep the
terminal problem by not doing an
actual real-time spread sheet. ..

“SuperCalc solves this problem
neatly by providing an install program
that matches the attributes of the
terminal. . .The result is impressive.

“While there is no way to
enumerate all of SuperCalc's features,
a few of the useful ones bear
mentioning. You can adjust the width
of all columns. . .row titles can be as
long as you want...The program has
an efficient memory manager, and you
can pull in sections of other models as
inputs to the model you're using. . .You
can flip the screen to display either
results, or the actual model
equations. ..

“You can protect the contents of
any row, column or individual
cell...split the screen either
horizontally or vertically. . .

“The SuperCalc manual is well
written. . It is easy to read and
presents information on a variety of
levels. . .

“SuperCalc is easier to use than
any other spread-sheet simulator I
have encountered, and I have
encountered most of them. . .

“I predict that Sorcim’s user
support will be excellent.”

Tim Barry, InfoWorld, October 5, 1981.

‘Circle 330 on inquiry card.

Financial Planning
and Report Generation

If you run a business, if you're an
accountant, business planner, or
engineer, find answers to all your
“what if"’ and "what now"’ questions
with the SuperCalc program. This
single package lets you generate
reports, combine sections of separate
spreadsheets, and create formatted
printed reports. And SuperCalc has
powerful editing capabilities not found
in other packages. Delete entire
commands with a single stroke. Or
plug in a repeating formula—just
once. And protect important
information from unintentional entries.

These and more features give you
beautifully formatted reports, exactly
as you want them.

1340, 18
3k
m.e LH 2

ETEN T YR
I

LI
% d 3.0
127,43 B 171.83

dfnateriats o N 83.52
5 - e S g 1S
€fTo1al Leatilitees nen s 389.88
1
1efwist 137033 1502.25
19fies. Allovance 3 1000
2iTaratle Incone . 1462.29
ol PSTL P Forwsof11-(811/12)
vioth: 9 Mewory:23 Last Row/Colinds
10118118

Frotectes fntry
? for WELP

SuperCailc |

&'sorcim

Sorcim Corporation

405 Aldo Avenue, Dept. A2

Santa Clara, California 95050
(408) 727-7634

Telex: 910-338-2003

The AnswerKey™

Wouldn't your operation ber
simple if help were just a keystroke
away? Well, it is. We call it The
AnswerKey. It's like having the entire
SuperCalc Tutorial and Reference
Guide at your fingertips.

Touch the questionmark key and
the program explains itself with
simple English messages. You'll see it
all on your screen. Or you can refer to
the handy AnswerCard™ reference
guide.

The AnswerKey brings novices up
to speed. And keeps you there when
you've become a veteran SuperCalc
user.

Whether you're developing
management strategies, financial
analyses, marketing plans, or sales
projections, you get bottom line
results. Instantly.

iy

> (‘szgg

SuperCalc, The AnswerKey, and The AnswerCard k

are trademarks of Sorcim Corporation.

© 1981, Sorcim Corporation
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Circle 402 on inquiry card.

F2P/F2

New 8 FD subsystems for CROMEMCO*
and other general systems

GENERAL SPECIFICATIONS

®DRIVE : Ultra- compact NEC FDI1165X2(8"double.

sided dual-density, direct drive motor), fully com.

patible with Shugart SA850R

® ENCLOSURE : 160W X 230H X 500D (us), power sup-

ply and noise filter included

®PRICES :

%F2P (signal compatible with Persci299)----------eeeer

$2.580.00 (including FSC-1250)

AFSC-1250 (I/F for 16FDC & Shugart type drives
(no modification required of CDOS)---ee-eeeer $550.00

wF2 (pin compatible with Shugart drives--$1.990.00

SBC-488

Single-board computer conforming to
IEEE-488 specifications

GENERAL SPECIFICATIONS
eCPU : Z80 @MEMORY : 2716/2732/6116 ®1/0:
6 parallel ports (8255x2), 1 RS-232C port (8251 1),
75—19,200 bauds ®STANDARD : IEEE-488 1975/
1978 (TMS9914) @ EXT. BUSS : 8data lines, 4ad-
dress decode outputs, 12 control lines.
®DIMENSIONS : 210sax 120na ®POWER : 0.8A at
+5V @PRICE : $488.00

GPIB-100

S-100 multifunction board meeting
IEEE-488 specifications.

GENERAL. SPECIFICATIONS
®GPIB : IEEE-488, 1975/1978(TMS9914)

® TIMER : 100us to 18 hours (8253) ®INTERRUPT :
Universal interrupt controller (AM9519) ® CLOCK :
Real time, battery-backup (MSM5832) ®BUSS :
IEEE 5-100 ®SOFTWARE :@ All necessary handler
programs included on 8°diskette ® PRICE @ $550.00

#CROMEMCO is a trade mark of Cromemco Inc.

ALL PRICES ARE FOB TOKYO AND
SUBJECT TO CHANGE WITHOUT NOTICE

(Dealer inquiries invited)

International Systems & Automation

ISA co..ltd.

HEIAN BLDG. 2-6-16 OKUBO
SHINJUKU-KU, TOKYO 160

JAPAN PHONE : 03-232-8570
TELEX : 2324496 ISATOK,
CABLE : ISAHEIAN
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Listing 1 continued:

2.COMPILE YOUR PROGRAM, AND THEN RUN
THE LINKER. ’

3.WHEN ASKED FOR THE LIB.NAME, TYPE:
<YOURDISKNAME > : CALL .ASSY . CODE
WARNING: ANY PROGRAM WHICH CHANGES MEMORY

LOCATIONS MAY INTERFERE WITH
THE PASCAL OPERATING SYSTEM.

W We W W W W W W6 W e W W W W

:

.EQU’
YRCALL .EQU 2

e e W we

; SAVE PASCAL RETURN ADDRESS;
POP YRCALL ; SAVE OUR CALLING ADDR;
PUSH RETURN ; PUT BACK ON STACK; .
H

JMP @YRCALL; VECTOR TO PASSED ADDRESS PARAMETER
.END
listing 1b
(*$S+,R-*)
( *RANGE CHECKING OFF BECAUSE ONLY BYTE #11, WHICH IS UNITREAD FROM* )
( *BLOCK #2 CAN BE COUNTED ON TO COMPLY WITH RANGE CONSTRAINTS *)

( RERRR R R AR R R R R R R AR AR AR AR RARRRRRRRRRRRARRRR

® ®
3 INTRINSIC UNIT CALENDAR *
® ®

R*RRRR*R*RRRRRRR*RRRR*RRRRRRRRR*RR*R*RRR)

(* ROSS M. TONKENS, M.D. *)

( *VER.01.19.81.03%)

UNIT CALENDAR; INTRINSIC CODE 25 DATA 26;

INTERFACE

(R R R R R R R R KRR RRRRRRRRRRRRRRRRRRR
*PASSES CURRENT SYSTEM DATE INTO THE
*VARIABLES:

3 THISDATE: 1..31
L THISMONTH : 1..12
L THISYEAR: 1..99

*AND RETURNS DATE AS A STRING WITH

*LEADING AND TRAILING BLANKS AS THE

*GLOBAL VARIABLE, “TODAY,” WHICH HAS

*THE FORM:

<SP> <MONTH»> <SP> <DAY><, 19> <YEAR><SP>
OR

<SP>JAN 20, 1981<SP>

LR JNE SN JNE 2N I 1
LN 2Nk JNE N JNE IR 2R 2 B NS JEE BNF 2N JNE BEE 2N N

*THIS IS ACCOMPLISHED AUTOMATICALLY
*AT RUNTIME FOR ANY PROGRAM USING THIS*
*UNIT, SO THAT FOR ALL PRACTICAL PUR- *
*POSES THE PROGRAM "WAKES UP" WITH ALL*
*THE ABOVE VARIABLES PREINITIALIZED. *
AR AR R RN RRRRRRRRRRRRRRRRRRRRRRRRRAR) Listing 1 continued on page 232
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PUT YOUR APPLE TO WORK FOR YOU!
WITH THE THUNDERCLOCK PLUS™

As an APPLE user you already know all the things your APPLE can do. Now Thunderware
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar system
for your APPLE! Your programs can read the month, date, day-of-week, hour,
minute, and second in any of APPLE’S languages. On-board batteries keep
your THUNDERCLOCK running accurately when your APPLE is off - for up
to 4 years before battery replacement. But that’s just the beginning.

The THUNDERCLOCK PLUS is the most useful and versatile peripheral
you can put in your APPLE. It can keep your disk files organized by
time-and-date-stamping them, it enhances the usability of many of the
new business/professional software packages for accounting, filing, and
time management, and it can remotely control lights and appliances
for security or display purposes in your business or home.

SOFTWARE PRODUCT COMPATIBILITY

Many of today’s important software packages for data-base -
management, business applications, communications, and time management are designed to use the
THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly
enhance their usefulness.

eVISIDEX* (Personal Software) eDB MASTER and MICRO-MEMO (Stoneware) ®MICRO-COURIER and MICRO-
TELEGRAM (Microcom) eTHE CASHIER and THE STORE MANAGER (High Technology) ®BUSINESS PLUS and
NET-WORKS (Advanced Data Systems) ..and many others!

| THUNDERWARE’S DOS-DATER

Our new DOS-DATER software upgrades the regular DOS on
your disks so that DOS will use the THUNDERCLOCK to time-
and-date-stamp disk files. Every time a program issaved or afile is
modified, the current date and time to the minute are stored in
the CATALOG with the file’s name. You can tell ata glance when
a program was saved or when any file was last modified. And this
time/date stamping feature is completely automatic. That means
any program which uses DOS will time/date stamp its files!

A 014 D0 17 1631 REMOTE CONTROL
Add Thunderware’s X-10 INTERFACE OPTION to your
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify
schedules easily and execute them in the ‘background’, while using your APPLE for other tasks in the ‘foreground’.
Use your APPLE for energy management, display and security lighting, or laboratory/process control.

Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date
whenever you boot.

You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer
for a demonstration, or contact us for more information. We'll give your APPLE the best time around!

Suggested retail prices:

THUNDERCLOCK PLUS $139 THUNDERWARE, INC.
X-10 INTERFACE OPTION ..cncceuummnnnrernnnee $49 OP-S- %OéAl z i 7878 .
aKland,
PASCAL SOFTWARE DISK e $29 (415)-652-1737
DOS-DATER /DEMO DISK $29
MANUALS ONLY,each $5
*Requires software supplied on DOS-DATER/DEMO disk.
Distributed by Apple Computer, Inc. BSR X—10 is a trademark of BSR (USA} LTD.
and Computerland Corp. APPLE Il is a trademark of APPLE COMPUTER, INC

www americanradiohistorv com
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Circle 242 on inquiry card.

MTI stocks ‘em v | | J | L 1 continued
SUOC VAR
.
for faster delivery. [ RREEEE
THISMONTH : 1..12;
Ask about our” QED ” discounts. THISYEAR : 1..99;
VISA and MasterCard orders accepted. TODAY : STRING[14]);
MTI
VIDEO TERMINALS  Price
T 100 DECscope e, $ 1595 PROCEDURE DUMMY ;
VT 101 DECscope . ! 1215
vns; gsguom i :gr .
VT13 scope ... 5
ADM 3A (dumb"mmma" = EOE (*A PROCEDURE IS EXPECTED BY COMPILER AT END OF ANY INTERFACE SECTION*)
v i
e IMPLEMENTATION
ADM 32 (ergonomic ADM 31} _ 1
ADM 42 eight page buffer avail. ... *
11940 (two page buffer) . 1795
Ti "*Insight Series 10" personal term. 695
Hazeltine E xecutive 80 Model 20 1495 TYPE
Hazeltine Executive 80 Model 30 ... 1715
14;0 ::azeltir;esgu&m:g;dminal) . ggg
4 \ .
1500 (ot oL oag DATE = PACKED RECORD
1510 (buffered : e 1140 0 .
1520 (b\‘:ﬂ::d printer port) . 1395 MONTH i 1..12;
1552 (VTfézcompmue) .......... 1'5»2 DAY ¢ 1..31;
Hazeltine Esorit
GRAPHICS TERMINALS YEAR : 0,..99;
VT 100 with graphics pkg. ... ...._..... 3250 END;
VT 125 (DEC graphics)........... ... 3280
ADM 3A with graphics pkg. .. ......... 1795
ADM S with graphics pkg. .
300 BAUD TELEPRINTERS
LA34-DA DECwriter [V ! ]
LA34-AA DECwriter IV ... 1085 VAR
LA 36 DECwriter 1} ; ; 1085
Teletype :g;g::g :-3:5
Tel SRR §
D?;'.!,";ggongsn L 2 BLOCK : ARRAY[O..10] OF DATE;
Drablo 1 CPRER R 775 . f
19.:7::::3 1650 KSR : 2835 MONTHNAME : STRING[3]};
) ble) . toa : STRING:
T 745 (3537.”'." «in coupler) 2 1::‘5 DY, YR 2 S NG,
TI 763 (port/bubble memory} =45
Tl 765 (port/bubble/b.i. coupler) .. =05
TI **Insight Series 10/1"* pers. term. s
600 BAUD TELEPRINTERS
Epson MX-80 . £ i 645
T)875 KSR impact T 1820 PROCEDURE DUMMY ;
T 825 KSR pkg 1795
T1 840 RO impact 895
T 340 Kgn impact 1(;45 BEGIN
Tt 840 KSR pkg. .. 1635
1200 BAUD TELEPRINTERS ( *DUMMY * )
Epson MX-100 995 END;
LA 120 RA (receiveonly) . 2005
LA 120 AA (forms package) 2295
T1 783 (portable} ... ... ... 16480
Ti 785 (port/built-in coupler) 2270
TI 787 (ngl/lnlemal modem) 3292
RO PR 4
T1 210 RO e e i BEGIN ( *INITIALIZATION®)
T1 820 RO impact 1850 .
71 820 RO L"k‘, s 20RY UNITREAD( 4, BLOCK, SIZEOF( BLOCK ), 2);
T 820 KSR impact e % ;?gg
T1820 KSR pkg. ., ..
Lesr Siegler :'lgbauinic e 1945 ( *PACKED ARRAY, "BLOCK," IS MAPPED ONTO FIRST 11 BYTES*)
Dateorod :;O%O(;‘;Jg > - ( *OF BLOCK 2 ON BOOT DISK IN FILE UNIT #4. ARRAY HAS *)
I().Anzl'A‘::ODUCTS LINE PRINTERS (*SIZE OF 11 BYTES BECAUSE THE DATE IS IN 11TH BYTE OF*)
gggg :ggg ::::2 bam; gg(_i,g ( *DISK BLOCK #2, AND WE NEED A WAY OF INDEXING TO THE *)
band) .. ...
B0 (900 LPM band) ... 10220 ( *ELEVENTH BYTE. *)
BP1500 (1500 LPM band) 19700
2230 (300 LPM drum} ... .. 8148
2260 (600 LPMdrum) . . 9979 WITH BLOCK[10] DO
2290 (900 LPM drum) 13098
ACOUSTIC COUPLERS BEGIN
Aﬂ A274¥-A (300 baud ;.wiol 247 THISMONTH:= MONTH;
A/J 247 (300 baud orig) ... ... -
AlJ1234 (3Va1di::‘co:1;;galible) e 795 THISDATE := DAY;
Vadic VA 3413 (300/1200 orig 845 =
Vadic VA 3434 (1200 baud orig) . 845 THISYEAR := YEAR
MODEMS END;
GDC 103A3 (300 baud Bell} ... 395
GDC 202S/T (1200 baud Bell} ...... it CASE THISMONTH OF
Gzc‘ggg-? (::’00/12(1) b;:d)ﬂcll) Es a;g 1l: MONTHNAME:= 'JAN';
A Vadi ati
VA 103 (:aot.) ;:ﬂ%dun;honf) - 2: MONTHNAME:= 'FEB';
VA 3451 (orig/ans triple modem. 885 . e * ',
VA 3456 (1200 baud origfans) 770 3: MONTHNAME:= 'MAR';
CASSETTE STORAGE SYSTEMS 4; MONTHNAME:= 'APR';
Techtran 816 (store/f d) 1050
Techtran 817::tonl'mod w) .. 1295 5: MONTHNAME:= °'MAY';
Techtran 818 {editi M 1785 . NTHNAME := °'JUN"‘ :
Techtran 822 (dull)nd 6: MO ¢ ’
FLOPPY DIS 7: MONTHNAME:= °‘JUL';
Techtran 950 (stors/forwerd) 13485 . em ¢ ",
Techtran 959 (:d‘:;,'w ' TaeR 8: MONTHNAME : AUG' ;
*Plesse call for Quote 9: MONTHNAME:= °‘SEP';
. 10: MONTHNAME:= ‘'OCT';
mtl 11l: MONTHNAME:= °'NOV';
12: MONTHNAME:= °'DEC';
END; ( *CASE* )
Distributors, New York, New Jersey and Ohio. STR( THISDATE, DY ) ;
New York:
516/482-3500, 212/895-7177, 518/449-5959 STR( THISYEAR, YR);
OutﬂcN.Y.S.:m/m-BOlﬁ TODAY : = CONCAT( ] v ,HON'I'HNAHE, + e ,DY, . . 19°* ,.YR, [} )
New Jersey: 201/227-5552 END. ( *INITIALIZATION*)
\ Ohio: 216/464-6688 _3
232  February 1982 © BYTE Publications Inc i '
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Text continued from page 226:

dures and functions are available
from within a Pascal host program
just as if they and their related con-
stants, types, and variables had been
declared globally within the host pro-
gram itself. As a matter of fact, units
may even be nested (ie: one unit may
employ another unit in its construc-
tion).

In order to graft the procedures and
functions declared within a unit onto
a Pascal host program, you need only
include the reserved word USES,
followed by the name of the unit,
after the program heading (assuming
the unit has been installed in SYS-
TEM.LIBRARY on the system disk;
otherwise, see page 69 of the Apple
Pascal Language Reference Manual).

Units come in two varieties: regular
and intrinsic. While a regilar unit
becomes incorporated into the code
file of the host program at compile
time, it must be explicitly linked at
the time of compilation. (Linkage can
be thought of as the process of graft-
ing an external subroutine onto a
Pascal host program.) In this sense a

regular unit is quite similar to an ex-
ternal procedure or function, except
that it allows you to link many proce-
dures and functions simultaneously.
Once linked, a copy of the regular
unit's object code actually resides
within the host program’s object-code
file. Thus a regular unit, once linked,
need no longer be present in the sys-
tem at the time the host program is
run because a copy has already be-
come part of the host program,

On the other hand, an intrinsic unit
must reside in a special file called
SYSTEM.LIBRARY on the system
disk when a host program calling it is
executed. This is because an intrinsic
unit is linked to the host program and
loaded into memory with it at the
time the host program is run. (In the
latest update of Apple/UCSD Pascal
Version 1.1, the programmer can
even specify that a portion of a pro-
gram reside in main memory only
while it is actually executing.) The
Pascal host program contains no
image within it of any intrinsic units
it employs, and it expects to find

' S-100 USERS ‘

SPEED

SOFTWARE 5-10 X's

AND MORE

With the FMP —
Fast Math Processor

e Kit or assembled

NUMBER-CRUNCHING

e 32-bit floating point operations
for arith,, trig., exponential, etc. functions

e Or 64-bit floating point operations for arithmetic functions

INTERFACE 9-TRACK
TAPE DRIVES

With the DTl — DMA

Tape-Unit Interface

¢ Transfers data via DMA
up to 200K bytes
per second

¢ Allows full control over
all tape-drive functions

Both the DTI and FMP meet the IEEE S-100
standard. Software is available.

For further information contact:

( JTIn SPC TECHNOLOGIES, INC.

A MEMBER OF THE SPC GROUP

- P.O. Box 248, Arlington, VA 22210
{703) 841-3632
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Circle 311 on inquiry card.
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those intrinsic units in SYSTEM.
LIBRARY.

The advantage of this is that
linkage is accomplished automat-
ically at run time. When you debug a
Pascal program, you are continually
revising the source code and recom-
piling. This process can be tedious
enough, especially if the program is
long, but recurrent relinking can
render it unbearable. Even though the
RUN command invokes an attempt at
automatic relinking of all external
procedures and functions, linking still
takes a lot of time. Intrinsic units, on
the other hand, are essentially “pre-
linked” and waste not a second at
compile time—a real blessing if you
do a lot of programming.

In comparison to the hardware do-
main, an intrinsic unit is like a com-
puter peripheral with a standard plug
configuration through which it com-
municates with the computer. You
simply plug it into the computer to
make it work. A regular unit is more
like a peripheral to which connections
from the computer must be individu-
ally soldered at the time of interfac-
ing. .

A Specific Example

Like a Pascal program, a unit is a
set of algorithms draped over an
orderly superstructure. This super-
structure is illustrated in the WIN-
DOW unit of listing 1. We will study
the general structure of units through
this example.

First, note that the compiler
SWAPPING option must be enabled,
(*$S+*), in order to compile any
unit. Next, the heading, UNIT WIN-
DOW, identifies this text to the com-
piler as a unit, as opposed to a pro-
gram or external procedure.

INTRINSIC designates this as an
intrinsic unit; that is, one that is “pre-
linked.” Returning to the hardware
analogy, CODE 23 and DATA 24 are
a way of specifying which “pins” on a
“standard intrinsic unit connector
plug” are active. If you wish to write
your own unit, or are just curious
about how these CODE and DATA
segment numbers are assigned, you
can refer to the “Program Segmenta-
tion” section of the Addendum to the

Circie 61 on inquiry card. e
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Grab a byte
atthe 5 & 10

CMC  INTERNATIONAL

700 K or 350 K 5 or 10 Megabytes
floppy storage hard disk storage

12 bites, unless
you’re in a hurry

5 or 10 Megabytes in a desk-top micro

It you need 5 Megabyte capacity grab our JU@@Q
Grab our SuperTen for 10 Megabytes and join the
hundreds of users world-wide.

e 12" CRT ® 700K or 350K toppy disk back up e Dual RS232 ports
® 5 or 10 Mbyte (formatted) 5% " Winchester type = e Dual Z-80A processors with 64K RAM ® Full ASCII keyboard, numeric pad, user-
hard disk ® 4 MHZ Clock frequency programm able function keys

e Complete and ready to run with CP/IM™ 2.2

CMC INTERNATIONAL

A Division of Computer Marketing Corporation
10058 Main « Suite 220 - Bellevue, WA 98004 - Phone (206) 453-9777 - Telex: 152556 SEATAC
Call or write for the dealers nearest you. Call Toll-Free 1-800-426-2963

Distributed by:

Compu Data Diversified Data Input SRL Featherbed (Pty.) Ltd Dialog Computer Treuhand
1 Bala Cynwyd Plaza 8043 W. 82nd Chile 1830 156 Main Reef Road Seeburgstrasse 18

Bala Cynwyd, PA 19004 Indianapotls, IN 46278 1227 Buenos Aires, Argentina Johannesburg, South Africa 6002 Luzern

{215) 6676843 {317) 253-5878 Teiex: 9191 FINCO Switzeriand

Telex: 72227 DCL
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Apple Pascal Language Reference
Manual.

The interface section of a unit is the
only internal detail that is visible
from the outside. It is comparable to
the socket on the side of a computer
peripheral. The interface defines the
manner in which the unit can commu-
nicate with the UCSD Pascal host
program. All the variables in the in-
terface section will be shared with
any host program as if they had been
declared as global variables within
the host. The same holds true for any
label, constant, or type declaration
within the interface section. If any
variables are declared within the in-

terface of an intrinsic unit, a data seg-
ment must be declared in addition to
an obligatory code segment (see page
76, in the Apple Pascal Language
Reference Manual).

The procedure and function declar-
ations of the interface are really the
core of the unit. The names of these
procedures and functions will be-
come, in essence, new words in the
vocabulary of any UCSD Pascal host
program that uses that unit.

Through the use of units, there is
virtually no practical limit on the
number of new commands you can
teach your system to recognize. The
interface’'s procedure and function

Just consider . . .

® InterSystems Cache BIOS.

popular terminals and printers.

® System diagnostic package.

memory.

or 8"or5"Hard Disk.

Dealer inquiries invited.

Circle 47 on inquiry card.

MEM:-DISK, BMATE and AUTOCHECK are trademarks of
BRIDGE Computer Company. Division of Sea Data Corporation.

WHAT A BEAUTIFUL

BRIDGE computer system?
Yes, that's a familiar InterSystems computer. Starting from there we have
taken the hassle out of getting a complete system up and running. In a
BRIDGE system, the terminal, printer and software speak the same
language. Then we integrated some unique BRIDGE software and hard-
ware enhancements. Result—BRIDGE has configured a very good com-
puter into a more versatile, high performance, truly integrated system.

THE SOFTWARE
® BRIDGE MEM-DISC™ memory buffering runs CP/M 2.2 6-10 times faster.

® BMATE™ screen oriented texteditor/word processor, including drivers for

® BRIDGE FORTRAN Deuvelopment System—includes RATFOR preproces-
sor, symbolic debugger and scientific/math library.
® Regularly scheduled user seminars.
THE HARDWARE
® New 6 MHz 280 CPU with memory management system and 256K RAM

® BRIDGE AUTOCHEK™ automatic hardware/software check on startup.
® Disk Drive Options—two 8" (2.4M) or 5.25" (0.8M) Disks,

Complete BRIDGE systems start as low as $900! No wonder they’re
saying—a BRIDGE computer system is beautiful.
Circle the reply number, today, for complete information.

......

r IBRIDGE

A 4 Computer Company

DIVISION OF SEA DATA CORPORATION

ONE BRIDGE STREET
NEWTON, MASS. 02158 U.S.A.
PHONE: (617) 244-3203
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declarations are abbreviated to the
procedure or function name plus pa-
rameters, as if they were FORWARD
declarations in a standard Pascal pro-
gram.

One peculiarity of units is that
Apple/UCSD Pascal assumes you are
writing the unit for the explicit pur-
pose of declaring procedures and
functions in the interface. Therefore,
the manuals never mention that the
interface must contain at least one
procedure or function declaration.
(If, like me, you always manage to
stumble on the exception to the
rule—as in UNIT CALENDAR in list-
ing 1—then you must insert a dummy
procedure declaration at the end of
the interface.)

The implementation section con-
tains any label, constant, type, vari-
able, procedure, and function declar-
ations that are private to the unit and
not intended to be accessible to the
Pascal host program. Following this,
we find the expansion of the ab-
breviated (FORWARD-like) proce-
dure and function declarations of the
interface section.

Finally, we come to the initializa-
tion section, which is similar to the
main part of a Pascal program. This
section is optional, and, as long as the
last END; of the last procedure or
function is followed by an additional
END. statement (note the period), the
compiler will remain quite happy.
The usual purpose of the initialization
section is to perform some sort of
housekeeping or setup task in pre-
paration for use of the unit’s new
commands by the host program. The
initialization is executed first, before
any of the host program’s own code,
as soon as the host program is in-
voked. An example given in the
Apple Pascal Language Reference
Manual is the table of trigonometric
values that the initialization section
of the TRANSCEND unit generates in
main memory for later reference by
the trigonometric functions this unit
adds to standard UCSD Pascal.

If included, the text for the in-
itialization section is sandwiched be-
tween a BEGIN and the unit’s final
END. (whose period signals the end
of text to the compiler). I have in-
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WHY BUY FROM THE BEST?

Service... Support...
Software...

NEECO

CK commodore

16K B (16K RAM-40 (éolumn) - LML QY . 9999966 306 DEEE B 5 D HEE S g 995
32K B (32K RAM-40 CIM.) - LiM. QUY « o ooooooooe e 1295
MULTI-CLUSTER 4016 (16K RAM 8.0 BaSIC-40CIM) « o oo oo oeeee e neaeenns Y

For Commodore Systems. allows 3
CPU's (Expandable to 8) to access a

4032 (32K RAM 4.0 Basic-40Clm.) ......
8032 (32K RAM 4.0 Basic-80CIm)) ....

8050 Dual Disk (1 Meg Storage) .......

4040 Dual Disk (343K StOrage) .. ...ovviieie e iiiiiienennnnn os
BOT0IEEE MOGBM . . .ottt et e ittt i i ieeameeeinn oo
CON CasSette DIIVe ......eiertteet i ieieiaeirnnnennnn on
CBM - |EEE Interface Cable ... .. SAEAI L T S | M) S 2 b 3F G 2
IEEE - IEEE Interface Cable. .. ......ovveirennenne i ineenenns oe

single Commodore Disk
MULTI-CLUSTER (3CPU's) $ 795
Each Additional CPU (upto 8) ... S 199

CALL NEECO FOR
ANY OF YOUR
COMMODORE COMPUTER NEEDS

NEC SPINWRITER PRINTERS

580! (PATAINEL) < 5 55 5302 510 ixeroWelome svelelorl 08 T & £0013 T oromeIENT s NG IS $3055
EPSON PRINTERS S510 (SEFial) - .ovvnooees o oeon oo $3055
MX-BOPRINTER .....o.ieniiniiiiiiii e $ 645 5520 (KSR-Serial) ...\ uvueereerreeiernreenienaeniarenennne $3415
MXBOLFT, 2.6 00 oaome s i 10 e s enst o boknisionoorons o ofole o[ o78 3 o eFors $ 745  Tractor OPHON . .. v vttt ettt $ 225
MX-T00 &0t e e e e $ 945
MX-70 P e $ 459 Sradiy
INTERFACE CARDS
BIAT(RS-232) . v e eeiaaeininnns e L M 4 417 T $ 75 APPLE
8150 (2K Buffered RS-232) ........covviiiniinieiininnnn, $ 150 16K APPLEIl* ........ $1330
BI61 (JEEE488)) 1o seniie v 6o i hais o o eidisTil ot & 58 bei i $§ 55 32K APPLENI+ ........ $1430
8131 (AppleCard) .....coviiiiniiiiiiiiiiiiiiii e $ 85 48K APPLEN® ........ $1530
8230 (ApP!e Card) we,csoisie oo o os o Bilia e aogedaue o o o comiane e $ 25 APPLE DISK w/3.3D0S . $ 650
8220 (TRS-B0Cable) .. ..ovvvviiiiiiee i $ 35 APPLE DRIVE Only ... .. $ 490
APPLE Il) 128K - In Stock!
DIABLO 630 PRINTER wiMonitor +
DIABLO 630 - Serial -RS-232. . ....ccovviieiienneeeennnn. . 827110 _ Info Analystpak .. ... $4740
Tractor Option . ......viiiiiiiiiiiii e . $250

AMDEK MONITORS INTERTEC COMPUTERS
Video 100 12" B+W .. .. ..., $ 179 64K Superbrain /
Video 300 12" Green ....... $ 249 (360 Disk Storage), CP/M™. .. $3495
Color 113" Low Res ....... $ 449 64K QD Superbrain
Color )1 13" High Res ...... $ 999 (700K Disk Storage), CP/M™. . $3995

ATARI COMPUTERS PROFESSIONAL

Atari 400 (16K RAM) . .......covivinnnennn, $ 399 i

Atari 800 (32K RAM) - good thru 8/31 .......... $1080 sormAnE

Atari 410RECORDER ............ccvvinnnn. $ 8995 WordPro 18K ............ $ 29.95

Atari B10DISKDRIVE ..........coiiivnenn, $ 599.95 WordPro 3 (40 Cim.)16K ....$ 199.95
WordPro3*.e.....oovu... $ 295

NEECO carriesall available ATARI Software and Peripherals. WordPro 4 (80 Cim.) 32K . ... $ 375
WordProd+.............. $ 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG.
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK” CONDITIONS.

NEECO

Telex: 951021

679 HIGHLAND AVE.
NEEDHAM. MA 02194

(617) 449-1760

MON-FRI 9:00 - 5:00

S =

MulorChnrgl.» and VISA Accepted

Circle 246 on inqulry card.
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Circle 73 on inquiry card.

SITTING
PRETTY

You can use just about any desk for a
computer terminal stand. But with
CF&A, you're sitting pretty. Our full
range of desks, workstations, and ter-
minal stands are designed to accom-
modate a variety of computer equip-
ment. Choose from our Classic Series
desks, DR Series desks and enclo-
sures, specialty items like our Apple |
desk, or a universal printer stand.
You'll be sitting pretty with attractive
color selections, durable construc-
tion, versatile configurations, useful
options, competitive prices, quick
delivery, and personal service. It’s our
way of doing business.

Computer Furniture and
Accessories, Inc.
1441 West 132nd Street
Gardena, CA 90249
(213) 327-7710
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cluded a dummy initialization section
for illustrative purposes in the listing

of WINDOW.

Using Units

It is instructive to compare the in-
itialization section of the CALEN-
DAR listing with the dummy version
in the WINDOW listing. In CALEN-
DAR, the initialization section is used
to read an area of the system disk and
load data from this area into public
variables declared in the interface sec-
tion. No procedures or functions are
declared in the interface section of
this unit (except for a dummy proce-
dure, as described previously). Thus,
when any program that employs
CALENDAR begins execution, the
first action undertaken is a reading of
system date information from the sys-
tem disk and storage of the informa-
tion in variables that can be accessed
immediately by the host program. To
the host program, these preinitialized
variables look the same as constants
since they already contain values
before the main program even begins
execution.

As an aside, a unit can be built
within a skeleton program designed
to exercise and test it. Just substitute
the expanded unit terminated by an
END:; (note the semicolon) where the
USES. <unitname> declaration
would normally appear. When the
surrounding program runs as ex-
pected, the unit may be “shelled” out
like a peanut, recompiled (after ex-
changing the final semicolon for a
period), and used as is or bound into
a collection of units (called a library
file) on disk.

This brings us to the task of com-
piling the listed units and binding
them into the SYSTEM.LIBRARY. If
you have only one disk drive you
would be best served by reading and
understanding the following, but also
sending for a disk with all of the files
on it (see the information in the text
box on page 244). This will save an
inordinate amount of juggling to fit
many obligatory files on one 5-inch
disk. If you have two or more drives,
and have never had the experience of
compiling and linking a unit and in-
stalling it in a library, I heartily re-

www americanradiohistorv com

commend that you type in all the text
from the listings and see the instruc-
tions that follow. (You should be
seated at a Language-Card-equipped
Apple Il as you read the remainder of
this article.)

To begin, enter the UCSD editor
and type in the text file for the IN-
TRINSIC UNIT WINDOW. Compile
it, and save both text and code files
on disk APPLE2, as U.WINDOW.
TEXT and U.WINDOW.CODE.
Next, type in the assembly-lan-
guage listing, CALL, assemble it (by
typing A from the command level),
and save text and code files on disk
APPLE2 as CALL.ASSY.TEXT and
CALL.ASSY.CODE.

Now you must link the external
procedure, CALL.ASSY.CODE, to
the host unit, U WINDOW.CODE.
Type L from the command level to in-
voke the linker. You should ultim-
ately see the question:

HOST FILE?

Type APPLE2:U.WINDOW.CODE
and then hit the Return key (the
.CODE suffix may be omitted when
using the updated Pascal version 1.1).
Next, you will be asked:

LIB FILE?

to which you should answer,
CALL.ASSY.CODE and hit the
Return key. The question will be re-
peated. This time you simply hit the
Return key. The next question:

MAP FILE?

asks where you wish to send messages
concerning the progress of the linking
process. You might find it instructive
to reply CONSOLE: so you can read
the linker messages on the screen.
Finally, you will be asked for the
name of the object-code file to which
you wish the finished, linked version
sent with the prompt:

OUTPUT FILE?

Answer with APPLE2:U.WINDOW,
CODE, followed by Return. At this

Text continued on page 244

Circle 41 on inquiry card. ====P>
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Other IMP-4
GREAT GRAPHICS

MODERN STYLING

N

SIMPLE PLUG-IN

3-\WAY PAPER
HANDLING

LIFETIME 9-WIRE
PRINT HEAD

Score 2 points
for each answer.

Only IMP-4 gives you bi-directional printing of dot addressable
graphics at no extra cost. And with our Quad Denisity feature,
you can even print 19008 dots per square inchi That’s more than
twice the resolution of Epson’s finest!

Apple, TRS-80, PET, Atari, HP... you name it. We've got the
industry’s widest range of interfaces ready to plug into
your computer.

Axiom's IMP-4 lets you use single sheets, roll paper, or
continuous tractor-fed forms. On other printers these features
are probably expensive options, if available at all.

Axiom’s rugged head prints good looking tightly formed
characters with lower-case descenders, 6 different character
sizes and boldfaces too, all printed bi-directionally at up to
100 cps!

Styling isn’t the main reason you choose a printer, but isn‘t it nice
to know you're getting a printer that will also look great in your
office or home?

| OM AXIOM CORPORATION

1014 Griswold Avenue, San Fernando, CA 91340 « Telephone: (213} 365-9521 « TWX: 910-496-1746

P
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Listing 2: Apple Pascal program to display a high-resolution

. *AND DISPLAYING THIS INFORMATION ON ~*

color test pattern and the system-disk date. ~THE HIRES SCREEN. THE METHOD TS .

*THEREFORE VALID BOTH FOR MANUAL *

(TR AR R AR AR AR RRRR AR KRR RRRRR RN *UPDATE SYSTEMS AS WELL AS FOR THOSE *

. . *SYSTEMS CONTAINING A CLOCK WHICH &

] STARTUP * . *AUTOMATICALLY UPDATES THE SYSTEM *

. * *DATE ON THE BOOT DISKETTE. ]

AR KRR AR KRR RARRRRKRKRKRKRRRRRKRAR ) AR RA AR RRR KRR RRARRRARK KRR RARRRK KR )
(*$S+*)

USES TURTLEGRAPHICS, APPLESTUFF , CALENDAR;
(* ROSS M. TONKENS, M.D. *)

(t

( *VER.01.24.81.01%*) YOU SHOULD FIRST BIND THE UNIT, "CALENDAR, "
TO THE SYSTEM.LIBRARY (SEE ACCOMPANYING
(t*ttttt'ttt*'*ttt**"t'ttt*"'*"*'t'* A_RTICLE) BEFORE COMPILING THIS PROGRAM.
*PRODUCES A SIX COLOR HIGH RESOLUTION* THIS IS BECAUSE "SYSTEM.LIBRARY"” IS WHERE
*COLOR BAR TEST PATTERN WITH THE * THE COMPILER EXPECTS TO FIND ALL “INTRINSIC"
*SYSTEM DATE DISPLAYED IN THE CENTER * UNITS.
*ALONG WITH ANY GREETING OR MESSAGE * . *)
*THE USER MAY DESIRE. L
* *
*WHEN THIS PROGRAM IS SAVED ON THE ] CONST
*BOOT DISKETTE AS ]
Li * MINX L ; (*HIRES SCREEN BOUNDS*)
] "SYSTEM.STARTUP" L MINY - 0; (» . v *)
* * MAXX - 279; ( * " ” 3 * )
*THE APPLE WILL "WAKE UP" DISPLAYING * . MAXY L 191; (* * ” " *)
*A COLOR TEST PATTERN AND WHAT IT * CHARWD - 7; (*HIRES CHAR WIDTH *)
*BELIEVES TO BE THE CORRECT DATE, bt CHARHT - 8; (*HIRES CHAR HEIGHT *)
*THUS SAVING THE USER FROM HAVING TO *
*INVOKE THE FILER TO CHECK THE DATE *
*AFTER BOOTING. THIS IS ACCOMPLISHED* VAR
*BY BLOCKREADING THE AREA OF THE BOOT*
*DISK WHERE THE SYSTEM DATE IS STORED* LEFT,
RIGHT,
TOP,
BOTTOM,

TRS-80. MODEL 1| =" e
64K CP/M,

PROCEDURE BAR;

MM-16K $200
CP/M 22 $125 ( *DRAWS THE VERTICAL COLOR BARS ON THE SCREEN*)
with BIOS (*ONLY 5 COLORS USED SINCE BORDER AND TEXT *)
special BOOT - ROM ( *WINDOWS ARE IMPLICITLY BLACK, THE 6TH COLOR*)
$25.00 extra on request : ’
specify 16K, 32K or 48K
Minirmum 16K & 1 Disk Drive VAR
Now enjoy the portability of CP/M, COLR: SCREENCOLOR;
combined with the power of a full 64K of
RAM with the MM-16K memory e
management unit which includes 16K of on CASE COLOR OF
board RAM. The MM-16K Will work with 16K 1: COLR:= WHITE;
of TRS-80 RAM, and one disk but we suggest : COLR:= BLUE;
48K and two disk drives. 3: COLR:= ORANGE;
t COLR:= GREEN;
Model Il version soon available ENDs 5: COLR:= VIOLET
Dealer inquiries Invited VIE",PORT( LEPT, RIGHT, TOP, BOTTOM) ;
Martin Data Systems PILLSCREEN( COLR);
3010 Santa Monica Bivd. Suite 193 I"ngiﬁ*‘ SECREEEN
Santa Monica, Ca. 90404 (213) 828-8985 EXT. 929 LEPT:= LEPT + INC;
$3.50 shipping and handiing charge (UPS) check or -
money order. nColif. resi'dents add 6% sales tax ENSI GHT:= RIGHT + INC
el e el fonov Com END; Listing 2 continued on page 242
240  February 1962 © BYTE Publications Inc Circle 189 on inquiry card. Circle 48 on Inquiry card. ===
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More performance than you ever
imagined — for $1995. If you're con-
sidering a DEC® terminal, C. Itoh
now has two reliable alternatives that
could easily change your mind.

Take our 132-column CIT 101,
for example. Unlike DEC's VT100®
it includes full AVO performance — as
standard equipment. You also get a
96 ASCII character set, plus 128 spe-
cial characters. Characters may
appear single-width and double-
width, double-height. Reverse video,
blinking, half-intensity and under-
score may be used in up to 16
combinations. The cursor may be
underline or block, blinking or non-
blinking, or invisible to the viewer
— all under computer control. There's

raster graphics too. And 19.2K Baud
asynchronous communications.
Human engineered features include
a non-glare screen and detached
selectric-type keyboard. Of course, if
all you need is 80-column capability,
have we got a terminal for you.

The $1195 80-column terminal
that performs like a 132. It's C. Itoh’s
CIT 80, the DEC VT52® emulator
that's packed with features many big-
ticket terminals don't offer. Things
like smooth scrolling, soft setup
mode, line drawing graphics and
unidirectional RS 232-C printer port.
A 19.2K Baud main port features
X/ON-X/OFF protocol as well as full
and half-duplex in conversation
mode. Video attributes include

blinking, underline, half intensity —
even reverse video. You get CIT 101-
type human engdineered features too.
Plus socketed firmware for maximum
OEM flexibility.

Both terminals are backed by
our 90-day warranty, fully field sup-
ported and ready for immediate
shipment. So if you're thinking of
getting a DEC terminal, consider
the alternatives: CIT 80 and CIT101.

For full details, contact our
exclusive representative, ACRO Cor-
poration, 18003-L Skypark South,
Irvine, CA 92714. (714) 557-5118.

3% . IToH
ELECTRONICS, INC.

One world of quality.

Before you order aVTIOQ,

think twice.
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Circle 225 on inquiry card.

1 9 8 1 Listing 2 continued:
MICRO-TAX '

Microcomputer Taxsystems, In¢

( *"LOADS" PROCEDURE SAYIT WITH USER MESSAGE STRING*)

Are you looking for the best

tax package in the USA? Call VAR
MICRO-TAX MSSG : STRING;
For the 1981 Tax System © VIAB :.1..24;
CH ¢+ CHAR;
( *TODAY : STRING; PREDECLARED IN "UNIT CALENDAR"*)

INDIVIDUAL PACKAGES

Level 1: 23 Schedules and Forms

Multiple Clients ,
$250 : Prints IRS Approved Forms ( *CALCULATES COORDINATES FOR CENTERING USERY*)

( *MESSAGE ON THE HIRES SCREEN AND PRINTS IT*)

PROCEDURE SAYIT;

Level 2: 30 Schedules and Forms
Multiple Clients VAR
: Prints IRS Approved Forms
$1,000: Prints on (RS Forms or Overlays
: Depreciation System
: State Tax Interface
Integrated Data Base
Batch Compute and Print

X,Y: INTEGER;

BEGIN
X:= ROUND( (280 — LENGTH(MSSG) * CHARWD)/2);
PARTNERSHIP PACKAGE e e e
Level 3:20 Partnership Schedules and VIEWPORT(X - CHARWD,X + LENGTH(MSSG) * CHARWD + 2 * CHARWD,
forms
! . Y — CHARHT,Y + 2 * CHARHT);
$750 M.ultnple Clients PILLSCREEN(BLACK );
. Prints IRS Approved Forms MOVETO(X, Y);
3 . ’ r
Prints on I.RS forms or Overlays WSTRING(MSSG);
: Depreciation System ,
Integrated Data Base .
Batch Compute and Print
tevels 2 and 3 are discounted to a total
of $1,500 if purchased at the same time. (*

SUBSTITUTE YOUR MESSAGES AND VTABS FOR THE

Y | vai 3
Fipsates Angual Updases, g audilable ONES BELOW. OF COURSE YOU WILL WANT TO KEEP

Demonstration Package: Demonstration THE DATE WHICH IS STORED IN THE PREDECLARED
Packages are available for $50. STRING VARIABLE "TODAY" FROM "UNIT CALENDAR."
State Systems: Information on Individual *)

State Tax Systems is available
upon request
BEGIN
MSSG:= *' GOOD DAY, DR. TONKENSI °';
VTAB:= B8; SAYIT;
All |eve|sopera'e under most CP/M* MSSG:= ' WELCOME TO APPLE/UCSD PASCAL 1.1 °';
formats including Apple*. VIAB:= 10; SAYIT,
Compiled Microsoft Basic. MSSG:= CONCAT(' THE DATE IS',TODAY);
VTAB:= 12; SAYIT;
MSSG:= ' DIGIT ALICE AT YOUR DISPOSAL ';
VTAB:= 16; SAYIT;

Transparent Overlays: Transparent Over-
lay sets are available.

Consider the advantages this

State-of-the-Art package MSSG:= ' HIT <RETURN> WHEN READY °;
can bring you: VTAB:= 22; SAYIT;
® Complete System VIEWPORT( MINX, MAXX, MINY , MAXY )
® Versatility END;

& Complete In-Office Security
@ Time Saving
@® Pre Year-end Tax Planning

M I C R O—TAX BEGIN ( *STARTUP*)

Microcompoter Taxsystems, Ine INITTURTLE ;
22713 Ventura Blvd., Suite F LEPT:= O;RIGHT:= ROUND(MAXX/5) - 1;
Woodland Hills, CA 91364 zzz" :;g;; Eo'fm"" MAXY;
(213) 704-7800 FOR COLOR:= 1 TO 5 DO
Available at most BAR;
Professional Computer NS | MESSAGE ;
Retailers — \‘ HEPEAT UNTIL KEYPRESS;

TEXTMODE

*CP/M is a TM of Drgital Research END. ( *STARTUP*)

*Apple is a8 TM of Apple Computer. inc

242  February 1982 © BYTE Publications Inc
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A SIGMA SYSTEM
is COMPLETE:
Computer, terminals,
printers, interfaces,
operating system,
manuals and documen-
tation, etc. All you do

is plugitin.

A SIGMA SYSTEM
WORKS:

It is assembled, tested,
burned-in, tested, con-
figured, tested, burned-
in again, and retested.
All you do is plugitin.

A SIGMA SYSTEM
is FLEXIBLE:

Each system is con-
figured for an exact
need, be it a 64K
stand-alone
with a

: small matrix
printer or a 512K multi-user,
multi-processor with several
600LPM line printers—or
anything in between. All you
dois plugitin.

A SIGMA SYSTEM s
EXPANDABLE:

Each system is designed to
grow with your customer’s
needs. Usually only an addi-
tional board is required for
expansion. A/l you do is plug
itin.

A SIGMA SYSTEM s
SUPPORTED:

SIGMA's Engineering Depart-

ment provides technical
support, parts and training,
while the SIGMA Marketing
Department offers in-market
sales and marketing support.
We design our dealer/agency
program to fit your needs.

Below are 4 of more than

80 fully integrated systems:
SIGMA SYSTEMI|

A single user stand-alone
system: « 64K RAM « 2 x 54"
QD Floppy Drives (700KB)

* 12" CRT with full ASCI|
Keyboard ¢ Printer-100 cps
(data processing) and 50 cps
(letter quality) plus graphics
capability « CP/M Operating
System ¢ Fully integrated
and tested « Expandable
Total Price: $3,775

SIGMA SYSTEMII

A multi-user (2) system:

* 64K RAM per user » 5%"''
Floppy Drive (500KB) - 5MB
Hard Disk Drive * 2 CRT

Terminals with detach-
able keyboards ¢« High
speed 180 cps printer

* MP/M Operating
System ¢ Fully integrated
and tested * Expandable
Total Price: $8,675

SIGMA SYSTEM 1IN
A four user (4) system:
* 64K RAM per user

* 2 x 8" Floppy Disk
Drives (1.2MB) « 11MB
Hard Disk Drive « 4
CRT's with detachable
keyboards e Printer
—200 cps (data mode),
60 cps (letter quality
mode) plus graphics « MP/M
Operating System ¢ Fully
integrated and tested

« Expandable

Total Price: $14,459

SIGMA SYSTEMIV

An eight user (8) multi-
processing system: « 512K
RAM « 8" Floppy Disk Drive
(1.2MB) » 18MB Hard Disk
Drive * 8 CRT's with detachable
keyboards ¢ Printer—180 cps
data printer ¢ Printer—55 cps
letter quality « CP/M com-
patible multi-user system ¢ Data
Base Management System

* Fully integrated and tested

« Expandable up to 16 users
Total Price: $32,997

(The above systems include
charge for integration. If
integration is not desired,
please inquire about addi-
tional discounts.)

U.S. Domestic/Canada
Sigma Digital Systems, Inc.
14433 N. 73rd Street
Scottsdale, Arizona 85260
Telephone: (602) 998-4987

International

Sigma International Trading Corp.
PO.Box 1118

Scottsdale, Arizona 85252
Telephone: (602) 998-9004
Telex: 165-745 SIGMA

DEALERSHIPS/AGENCIES AVAILABLE IN SELECTED AREAS
“PLUG INTO SIGMA'S DISTRIBUTION NETWORK"

Circle 323 on inquiry card.
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Text continued from page 238:

point, WINDOW (currently saved
as APPLE2:U.WINDOW.CODE) is
ready to be bound to SYS-
TEM.LIBRARY.

However, before installing WIN-
DOW in SYSTEM.LIBRARY you
should enter and compile CALEN-
DAR from its listing and save the text
and code files as APPLE2:U.CALEN-
DAR.TEXT and APPLE2:U.CAL-
ENDAR.CODE.

At this point a few words are in
order about a library file. All object-
code files in UCSD Pascal can be vis-
ualized as residing within a “cabinet”
having sixteen shelves. Each shelf can
hold only one item, called a segment.
A segment represents one stand-alone
piece of object code. A unit, even one
which invokes external assembly-lan-
guage subroutines, still represents
only one segment, since the subrou-
tine, once linked to the unit, becomes
an integral part of that unit’s object
code. The only time a unit occupies
more than one “shelf” in the cabinet is
when that unit is an intrinsic unit
with both code and data segments.
(This subject was briefly examined in
the discussion of WINDOW.) Pascal
programs use only one shelf. This is
because any program, no matter how
lengthy, is still one stand-alone piece
of object code. There are exceptions
to this rule if the program is so
lengthy that it has to be broken up in-
to pieces, but this subject is beyond
the scope of our current discussion
(see the “Program Segmentation” sec-
tion of the Addendum to the Apple
Pascal Language Reference Manual).

A library is merely one of these
“cabinets” whose shelves contain use-
ful collections of precompiled subrou-
tines instead of a program. If we wish
to fill two of the empty “shelves” in
SYSTEM.LIBRARY with the WIN-
DOW and CALENDAR units, we
begin by executing APPLE3:LI-
BRARY from the command level. To
the prompt:

OUTPUT CODE FILE —>

reply APPLE1:SYSTEM.LIBRARY
followed by Return. When

LINK CODE FILE —>

244  February 1982 © BYTE Publications Inc

appears, again reply, APPLEIL:
SYSTEM.LIBRARY and hit Return.
Now, when

SLOT TO LINK INTO?

appears, reply = to initiate auto-
matic copying of all the old units into
the new library.

Be sure to watch the screen during
this process, as you can actually see a
dynamic depiction of units being
stored in the new library’s code slots.
You will again be prompted:

SLOT TO LINK INTO?

to which you should reply: N (for
new file). Again, you will also be
asked:

LINK CODE FILE —>

which you answer with APPLE2:
U.WINDOW.CODE Return. Type
the following: 1 7 2 8 N. You will see
the by now familiar prompt:

LINK CODE FILE —>

Reply, APPLE2:U.CALENDAR.
CODE Return. Now to the question:

SLOT TO LINK INTO?

reply as follows: 192 10 Q.
You will be prompted with the
question:

NOTICE?

so that, if you wish, you may type in
a copyright or the current date on
which you appended this library.
This message will then be embedded
in the library file on disk for later
retrieval through the LIBMAP utility
on disk APPLE3. The next Return
(with or without a NOTICE) will ter-
minate execution of LIBRARY, re-
turning you to the command level,
and replace the old copy of
SYSTEM.LIBRARY on disk APPLE1
with your new, appended verison.

If you want a copy of the interface
sections of the units in the new SYS-
TEM.LIBRARY, simply execute
APPLE3:LIBMAP. Answer Y to all

www americanradiohistorv com

(Y/N)? prompts after specifying
APPLE1:SYSTEM.LIBRARY when
asked to:

ENTER LIBRARY NAME:

Answer, PRINTER: or CONSOLE:,
Return, to the request:

MAP OUTPUT FILE NAME:

and hit Return when asked again, in
order to return to the command level.

Conclusion

The extensibility of UCSD Pascal
through units is one of its most
powerful features, one that is similar
in concept to using one of a genii's
three magic wishes to ask for more
magic wishes.

I hope this article will encourage
readers to explore the power of the
unit and investigate some of its mys-
teries. ®

Acknowledgments

The author wishes to acknowledge the work
of Daniel D. Sokol (see “Notes on Absolute
Location Interfaces to Apple Pascal,”
September 1980 BYTE, page 324), from which
many of the programming examples in this
article were taken.

For those with only one disk drive
{or an aversion to typing) a disk is
available with copies of the following
files:

ol WINDOW,TEXT and U WIN-
DOW.CODE

oCALL ASSY.TEXT and CALL.
AS55Y.CODE

el CALENDAR.TEXT and U.CAL-
ENDAR.CODE

e STARTUP.TEXT and STARTUP.
CODE

o SYSTEM.LIBRARY with WINDOW
and CALENDAR installed

To obtain a copy of this disk, send a
check or money order for $14.95 (add
6% sales tax if you are a California
resident), plus $1 shipping and han-
dling, to RMT LINITS, Suite 1185-W,
8635 West Third 5t., Los Angeles, CA
0048,
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Thefirst-ever Database
Word Processor System.

Sequitur. There’s never been started with. If you change your mind,
anything like it. you can bring back eariier versions
Compare it to the low end of the with a keystroke.

database market, like Condor and When you give a command like

dBase II, and you’ll find it does far “JOIN; Sequitur doesn’t create a

more. Put it against the hiﬁh end, like duplicate file. This means the system

Oracle or Ingres, and you'll be works faster, uses less disk space and,

surprised how close it comes. most imtIl)ortant, any update goes to the
xceptit'sa whole lot easier touse.  correct file—because it’s the only file.

It adapts to you, not the other As we said, there’s nothing else

way around. like it ?.t an}: price.. .
Thanks to its clear data display and its  The price. It's the nicest surprise.

aphic query language, Today you can run Sequitur with
equitur is easy for the Ok tow Toss aur the multi-user Unix Version 7.
povwertul enough forthe | 7o smat | eSS EA
sophisticated user. SIZED DEPARTMENTS. like the Onyx or Plexus.

Its so g‘igndly that the You can 1nstalfl Seq1iltlir on
most timid beginner can i your computer for as little as
pick up the operating manual, sit w $3495. If you've checked
down at a terminal and start right into serious Unix software,
in entering data, generating reports, - you know how good
writing form letters, managing J that priceis.
documents and doing everything -' me see
else you can do once you combine _ | Sequitur in action.
a database system with For acomplete
a word processor. ) derrrl)onsftlrago?t,w

N : E ! write Pacific Software,
Editing without pain ; 2608 Eighth Street,
lThe word (Processor feafture i Be(r)l;ele 1 1(1::‘;? LY

ets you edit any part of a
table. Once you edit it, W (415) 540-0616.

Sequitur makes the -
change all through the equl ur
system. But the edit

d oe Sn’t d estr oy Wh at you Pacific Software Manufacturing Company

Unix is a trademark of Bell Laboratories

e et

-

Circle 278 on inquiry card.
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DYNACOMP

Quality software for*

ATARI TRS-80 (Level ID**
PET NORTH STAR

CP/M Disks/Diskettes
(see Availability box)

APPLE 11 Plus

DYNACOMP OFFERS THE FOLLOWING

Widest variety
Guaranteed quality
Fastest delivery

Friendly customer service
Free catalog

[
[
[
[
[
e 24 hour order phone

CARD GAMES

BACCARAT (Atari ouly) Price: $10.95 Casaetne/$22.95 Diskatie
This 1 the Ewropesn card pame which is the (avorite of the Monte Carto jet set. Imagane yourself at the gaming table with 007
to your left and Goldfinget 10 your nght. Léarn sad play BACCARAT a1 your leisure on the Atari. Comtaias full high resohu-
tion color graphics and matching sound, Runt in J6K. Requires one joysick.

GINIUMMY(A»&-M Price: $10.95 Caseotte/$22.98 Diskotte
best Micro computer implementation of GIN RUMMY existing. The camputer plays exceptionsily well, and the
mn:smmm What else ca8 be said?

POKER PARTY (Avaiinble for oll computers) Price: $17.95 Cosotie/511.95 Dishatte
POKER PARTY is a draw poker simulation based oa the book, POKER, by Orwald Jacoby. This is the most
wversion avaiable (or microcomputers. The party coasists of yourself and six other (computer) players, Each of these players
(70w will pet 10 knaw them) has & differeat personality i the form Of & varying propensity (0 biufl of foid under pressure.
Practice with POKER PARTY before going (0 that expentive game tonight! Appic casetie and diskette versions require a
!IKluW)Awk“

CRIBBAGE 1.0 (TRS-80 only) Price: $14.95 Cametie /$10.95 Diskotte
Thas is simply the best cribbage game available. It is an excellent program for the cribbage piayer in search of & worthy oppo-
nent as well as for the Rovice wishing (0 improve his game. mmmnmummwmum
rapid execution. See the software review in B0 Software Critique.

THOUGHT PROVOKERS

MANAGMENTSIMUMTOI(AM. Nerth Star and CP/M ealy) Price: $19.95 Cassets /523,95 Dinkette
This program is muuﬂumlunﬂnumm-wu Based upoa similer games played at
mmm -r.hphnu company whi products. Each player sttempts

&l wh—. markenng and design expendstures ric. The most
mmhummmmnwmmmmm-ﬁ

l‘LIGlﬂ‘sIMULA‘lOl(Av*&Iualm Price: $17.95 Cametie/321.95 Diskotte
A realistic and exiensive mathematical sismuletion of take-off, flght and landing. The program utilizes aerodynamic equations

and the characteristics of a real sirfoil. You can practice instrument approaches and navigation using radials and compass
beadings. The more advanced fyer can akso petform loops, halfrolls and similer aerobatic maneuvers. Although this program
does not employ graphics, it is exciting sad very addictive. See the software review in COMPUTRONICS. Runs in 16K Atari.

Price: $15. ”MAI’”M

comtains 8 model for the tidal petterns ia the region, as wel as otber traffic (outgomg tankers and drifting scebergs). Chart
your course from the Gulf of Alaska 1o Valdez Hasbor! See the software reviews in 80 Software Critique and Personsl Com:
puting.

IA“GAMMON 2.0 (Atari, North Star snd CP/M euly) Price: $14.95 Cassette/$10.93 Diskotse

This program tesis your backgamemon skils and will also Wprove YOUr game. A human can COmPILE against & computer of

against another human. The compuier can even play agamst iiself. Either the human or the compuier can double or generaie

Mrdh Board positions can be created or saved for replay. BACKGAMMON 2.0 plays in accordance with the official rales
of backgammon and is sure (0 provide many sessions of backgammon piay.

CHECKERS 3.0 (PET oaly) Price: $16.93 Cametae/$20.95 Diskette
Thus is oae of the most challengng checkers programes avadabie. It has 10 levels of piay and allows the user 1o chaner skill
levels 21 any tisse. Aihough providing a very tough game ot level 43, CHECKERS 3.0 is practically uabestable st levels 9 and
0.

ody) Price: $19.95 Cassette/523.98 Diskette

This complete and very powerful mwwﬁum:hwﬁo’vﬁy.hhthd-ﬂlwumwnﬂhm

tiow of pawns. Additionally, the bosrd may be preset of play, permitting inatioa of *“book'* plays. To

i 0 amembly language (bymAlESPBCIALISfSMClllm) Fall

graphics are wnmmmﬂmvﬂﬂwmmwwmm
Star users. See review in onComputing.

muuummlwnuun Price: $16.95 Diskene
your LEM LANDER 10 a 1afe laadiag on any of nine different surfaces ranging from smooth (o treacherous. The pame:
mmummdmnnmum This is @ realime high res challenge!

FOREST FIRE! (Atari ouly) Price: $14.95 Cassotie /$30.93 Dishotte
Using excelieat graphics and sound effects, mmmmmmwa.mm Vo‘lpbhlowoval
mwnnmh-ﬁkwmcﬁu‘-n--ﬂ.w errain, valusbie structures can
resvlt in starting penaities. Life-like variables mwwmwliﬂﬂlilmwul-dw No two
games have the same setting and there are 3 levels of difficulty.

spAm EVACUATION! (Apple, Atari and TRS-30 only) Price: $15.95 Cassetie /$19.93 Diskatie

Caa you colonize the galexy and evacuste the Earth before the sun explodes? Your computer becomes the ship's computer a3

you explore the waiverse 1o relocate millions of people. This simaletion 1 particulerly interesting &1 # combines many of the
exciting elements of classic space games with the mystery .

MONARCH (Atari oaly) Price: $11.93 Cassotte/$15.95 Diskotte

MONAICHIllmw—lhnﬂlmmmmllwm-umm"m You deser-

the amount of screage devosed to industrial and agriceltural use, m-nmwmmnmwd-wnlm

much should be spest control. You will flad that that il is ot easy to make
everyone happy. Runs in 16K Awsi.

CHOMPELO (Atari only} Price: §11.95 Cassotie/$15.95 Diskette
CHOMPELO s reaily two challenging pasmes ia one. Oue is similer 10 NIM: you must bite off part of s cookie, but avoid ak-
ing the poisoned portion, The other game i the popular board game REVERSL. It fully uses the Atari's graphics capebility,
nd is hard 10 beat. This package will ren on a 16K system.

SPACE LANES (Avsllabie for all computers) Price: $10.95 Cametie/314.95 Diskotte
SPA Gmh-nwmwwmnumwmlnm(ummm)
The object is to form and The goal is
worth than your opponent. mmnummmmmym‘ ‘Watch your wealth grow!

AND MORE...

sTAI‘I'lEl! 1 (Avalinble for all compuiers) Price: $11.95 Cometne/315.93 Diskotte
the classic Startrek simulation, but with several nrw features. For exampie, the Klingoas now shoot at the Enterprise
mmmumb‘mhwwm The Klingons also attack with both light and hesvy crasen
and move when shot at! The stustion is hectic when the Esterprise is besieged by three heavy cruisers and o starbase $.0.S. is
received! The Klingons get even! See the software reviews ia A.N.A.L.0.G., B0 Software Critique and Game Merchandiang,

BLACK ﬂou , (Appie only) Price: $14.93 Camette/$10.95 Diskotte

simubated
'I'hpmul--*n Hi-Res graphics aad is sducational as well a3

SIAC!'I'IL‘I'(A"E-‘ Aterl snly) Price: $10.95 Cassett /$14.95 Dishotte

game paddies to till the plane of the TV scres 10 *roll”" & ball into & hole in the screen. Sound simple? Not when the

hohun—hvun—nnlAmhummnmﬂmﬂwmhnhﬂﬂmmm
pame.

uCA"I’IOMVOI ANTIUM (Atari snly) Price: $15.93 Casortie/$19.93 Diskeere
action and excitemsent of an arcade imto your home with ESCAPE FR OIANTIUM!T #5cape you must
mmwmmmummmm(mmm) uunmm.ﬂn«m
(not just u leg lopped off), & door opens (o the owiside. However, the door does
{n time, the door closes and a new dragon sppenrs, Sometimes you nmmmmnmm-nyu
h.mdmhihw.mhm“ﬂpﬁymmmdmm sdding 1o the encitement. Uses
high resolution graphics and sound. Runs in 16K.

ALPIIA FIGHTER (Atari only) mln.uc—-ml.nnu—
‘wo encellent graphics and actios programs i one! ALPHA FIGHTER requires you 10 destroy the slien starships passing
mmmunmy. Aernseuhucmuua-uroum ot five UFO's get by and the game
Joymick more difficull the highet you score! ALPHA FIGHTER will run

THE RINGS OF THE EMPIRE (Atari suly) Price; $16.95 Conette/$20.95 Diskette
The empire has developed & new battle station prowected by rotating rings of energy. Each time you blast through the rings and
destroy the station, the smpire develops 8 new station with more protactive rings. This exciting game fums oa 16K systems,
employs extensive graphics and sound and can be played by oac or two players.

INTRUDER ALERT (Atari oniy) Price: $16.95 Cansotte/$20.98 Diskette
This is n fant paced graphics game whuch piaces you in the middie of the **Dresdstar” having just stolen its plans. The droids
have been alerted and are ditected 10 destroy you at all costs. You must find aad enter your ship 1o escape with the plans. Five

levels of difficuky are provided. INTRUDER ALERT requires & joyatick and wil res on 16K symems.

MIDWAY (Atari oaly) Price: $14.95 Cossotte/310.95 Diskotte
MIDWAY is an excting extension of the game of Battieshup. It mives the challenges of sirategy and cheace. Yous 0pponent
can be another human or the computer. Color graphics and soved are both included. Runs t 16K.

'rmu: BLOCKADE (AM only) Price: $14.93 Cametie/$18.93 Diskoste
LE BLOCKADE player and sound actioa game, |1 is based on the classic video arcade game
'ha-“hne-md Using the Atari joysticks, the object is 10 direct your blockading line around the screen without
ruasing iato your opponent(s). Although the concept is sunple, the combined graphics and sownd sffect lead to *‘high
anmety™.

GAMES 'ACII(AMMIIMI Price: $19.95 Cassotte/$14.93 Disketse

JES PACK 1 contains the classic computer games of IMCKJACK LUNAI LANDER, CRAPS, HORSERACE,

swrrcu-d-m ‘These games have been combined iato large program for im loading. They are L e
ceseed by & convenies! menu. MMHMMII«MIGINDVNACOMPWMHACKJACI

GAMES PACK Il (Available for all computers) Price: $10.95 Cassotte/$14.93 Dishette
GAMES PACK II includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS and others. As with
GAMES PACK 1, ali the games are loaded as one progrem and are called from a menu. You will particularly enjoy
DYNACOMP's version of CRAZY EIGHTS.

‘Why pay $7.93 or more per program when you can buy 8 DYNACOMP collectioa for jem $10.957

MOON PROBE (Atari and North Star ealy) Price: $11.93 Cansotte/313.95 Diskette
This is an extremely challenging **lunar lander™* program. The user must drop (rom orbit 10 le: a predetermined targel 08
the mooa's surface. You control the thrust and onentation of your craft phes direct the rate of descent and approach aagle.
Runs in 16K Ateni,

SIACETM'(AM..I'. Price: $14.95 Cassette/$10.95 Diskatts
This galactic * Mtﬂ-p“nud:n-ephummlbuhoh You control yous spececraft using the joystick and at-
tempt 1o blest aa many of the alien ships as possible before the black hole closss sbout you.

CHIRP INVADERS (PET/CBM oaly)
CHIRP INVADERS is an nddictive game using action graphics. A Federation spece siation m
mq-mm.smnm.“mummuc&u-—uu.w&um.w‘l
Journey. Good lack.

ADVENTURE

CIANS'N)N MANOR ABV!NTUI!(N“&.-‘QM.‘, Price: $29.95 Diskerie
w North Star and CP/M systems. CIAIBTON MANOR ADVENTURE takes
,vlhb ﬂmﬂwlmmmb (abulous tressures. ing in the manor are wild

programs, meking
clam. Play can be stopped at any time and the Fiatus stored oa diskete. Not avadlable in 3™ CP/M format.

GUMBALL RALLY ADVENTURE (Nerth Star aaly, 4K) Price: $21.93 Diskette
Take part in this outlsw race from the sast coast to the west cosst. The goal is (0 find yows way t0 the flaish line while main-
taining the highest possible speed. You may chooee one of five cars available at the garage. The choice will affect your speed
and range. Remember 1o take spare parts and doa't get caught spesding!

UNCLE HARRY'S WILL (Nerth Star only, 40K) Price: $34.93 Dishatse
Uncle Harry has died and has left you everything. However, be has neglected to mention where everything is! lastead, his will
consists of & poem which contains chues. You will have 10 travel ol over the Unided States doth by car aad on 001 10 solve the
puztle, end there are over 300 locstions 1o probe. Be careful and waich owt for red hevrings!

SPEECH SYNTHESIS

Dvmcourummmm revoltonary TYPE-'N-TALK TM (TNT) speech synthesizer from Votras, Simsply
connect TNT ommn interface, enter text the Ma—lh-m-wﬁ-poﬁ . TNT is the easiest-to-
mul h synthesizer 0n the market. It uses the keast amount of memory and provides the most nnbhvoab-hrylvﬁbh

List price $375. DYNACOMP'S price $129.93. Please add $3.00 for shipping end handling.

'I‘ALKTOME('I"N"I' Atart only, 24K) Price: $14.95 /$10.95 Diskatie

program preseats a superb tutorial 0n speech synthesis using the Atan 800 and TYPE ‘N TALKT™, TALK TO ME will

memmmu-ﬂmmmn The documeniation ncludes many heipful programeing
tips.

— e

AVAILABILITY

DYNACOMP software is supplied with documentation contasming cless explanations and exampies. Uniess otherwise
specified, all programs will ren within 16X program esemory space (ATARI requres 24X). Except where soted. programs are sveil-
MHATAII.PET.TMlWII)lﬂ‘W(W Nt) cassette and diskette s well 83 North Star single density {double
compatible) dukette. Additionally, most programs can be obtained on standard (1BM 3740 single density /double density
compatible format) §°* CP/M Roppy disks for systems running under MBASIC (for example, Akos, Xerox 520 and meny others)
3% CP/M disketues are available for the North Star and Osborne computer sysens.

e — =
‘ATARI. PET/CBM. NORTH STAR, CP/M, 1BM. OSBORNE snd XEROX ore registred irodensmes end/or irade merks.

'En-vﬁwml' TRS-00 Model | softwere is aveilsbiy on casmette fonly) for the TRS20 Model 11i. Exceptons:
VALDEZ. Ci GRAFIX, Ci TRS-30 diskettes ore not supplied with etther DOS or BASIC,

MISCELLANEOUS

CRYSTALS (Atari only) Price: $ 9.95 Casertte/$13.98 Diskette
mm—mmlﬂ-ﬂnmm ys accompanied with tooes which vary as the patterns are

of the sound and graphics are mesmerizing. CRYSTALS has boen

uhwmmmmuuwwrmmdmAm Ruas in 16K Atari.

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY
DYNACOMP now distridutes the 23 volume NSSE library. Thes diskettes each contain many programe and offer sa owt:
standing value for the purchase price. They should be part of every North Star user’s collection. Call or write DYNACOMP
for details regarding the comsents of the NSSE collection.
Price: $9.93 each/57.93 each (4 or more)
The compiete collection may be purchased (or $149.93

Circle 114 on inquiry card.
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STATISTICS and ENGINEERING

DIGITAL FILTER (A vailable for ol computers) Price: $39.95 Cassette/$43.93 Disketue
DIGITAL FILTER is & comprehensive daws processing program which permits the user 1o design his owh filtes function or
choose [rom a menu of fikes forms. The fliwer (orms are subsequently converted convolution

BUSINESS and UTILITIES

MAILMASTER (Atari diskette only) Price: $39.95 Diskotte
MAILMASTE! mmmnmmlwmu-m—nhm-unu-u.mu
can hold over 700 customer estries containing name, sddres, lhr-!hmrlq-wﬁudlmm The display is
marked 10 thet entries may be made and edited with ease, The status (e.g., disk Ieft, options, etc.) is shown st all times.
Labeis may be printed 1.2 or 3 up, and sl sorting {zip code and alphabetic) is palor-ﬂby-hl-umuhwm

SORTIT (North Star only) Price: $29.93 Diskotte
SORTIT is & general purpose sorung program written 1n 9080 assembly language. This program will sort sequential dats files
peneratad by NORTH STAR BASIC. Primary and optional secoadary keys may be nuseric or one 1o nise characier strings,
mlfnhnﬂyudvn'hmlyl)vmcoﬁ"lMMLmeMhmmhhn—%n’v

smoothed with a Hannmg fenction. In addition, multi-stage Butterworth fikers -y.bt selected, Festures of DIGITAL
FILTER inciude plotting of the data before and after filtering, as well a3 display of the chosen fiter fusactions. Also inchuded
ar¢ convenient data storage, retricval snd editing procedures.

all other BASIC dats n,cn snwnmmu-nn-un for Atarl) Price: $19.95 Casae /52,98 Diskatte

dets smoothing program mey be used Lo rapidly derive useful informetion from Boisy busiaess and enginecring

PERSONAL FINANCE SYSTEM (Atarl aad North Stas only) Price: $39.93 Diskette m-uamqulyw The software festures choics in degres and range of T, a3 welt a3 noothed first and second
PFS is & single diskette, menu-oriented system composed of tea different programs. Besudes recording your expenses and tax derivative calculstion. Also included is automatic plotting of the input data and smoothed results.

deductibly items, PFS will sort and summarize expenses by peyee, and duplay information oe expenditures by any of 26 ust
defined codes by month or by pyee. PFS will even produce monthly bas graphs of your expenses by category! This powerful
packape requires only one disk drive. minimal memory (4K Atari, :um&u)m-ﬂmupwmmum
{and over 1000 records per disk by making s few si You can record

that you can finally see where your money goes and climinate guesswork and tedious hand calculations. Co‘ldllwwlld
machine language 1ort.

FAMILY BUDGET (Appic and Atari oaly) Price: $34.95 Diskette
FAMILY BUDGET i & very convensnt fiaancial record-keeping program. You will be sbie (o keep track of tash and credit
expendatures 83 well 43 ncome 06 a daily basis. You can record tax deductible items and charitable doastions. FAMILY

IOUIIIIANALvm(Avﬂ-Nglu-In-nun) Price: $19.93 Cassetie /52395 Diskotte
Use this program 1o Mmolwmu mml—mmu&.
moﬂhhvnm-ln-n Practical patterns in such Melds as elec-
troaics, communications sad besiness.

TFA (Transfer Function Asalyzer) Price: $19.93 Cassoeny/$23.95 Dishatse
This is a special software package which may be waed to evaluate the transfer functions of systems such a3 bi-fl amplifiers and
Mmlymumwvubdhm TFA is a major modification of FOURIER ANALYZER and contains an

. Wherens FOURIER ANALYZER is de-

computers.

oriented decibel versus log-frequency plot a5 well a3 dats sditimg featwres.
enginsering

BUDGET also provides & record of all credit You can make daly cash and charge entries o say of 21 sigaed for sducational and scientific use, TFA is an wol. Avﬂlbh for ol
d-"mlnmmmn-dlnw!nymﬂnlmmm Deta are easily retrieved giving the user complete control
over an otherwise complicated {and unorganized!) subject. ANALYZER for ol Price: m.u C_ﬂ/ﬂ.‘! Dishetse
HAIMONIC ANALYZER was designed for snalysis of repetitive flle genern-
INTELINK (Atsri ouly) Price: $49.95 Dishatie tiom, editing and storage/retrieval as well as data and plotting. One particularly unique '.ﬂlkyhﬂnmhunhn
This software package coRtans & men mmalmm facilitating efficient two-way communications -uiut»qulyquﬂuhu‘u The original data is 30rted snd & cublc sphine interpolstion is used to create the data file
lhrou.bllulldupklmoﬂm(vnuhd'ﬂul) In one mode of YOU MaY conmect [0 & data service ( The required by the FFT algorithm.

SOURCE or MicroNet) and quickly load data such as stock quotations oato your disketie for later viewing. This greatly re.

duces ““connect time™ and thus the service m You may skso record lkm contents of & sassion. FOURIER ANALYZER. TFA and HARMONIC ANALYZER may be purchased together for a combuned price of $49.95

(throe caseettes) and $59.99 (three disketies).
REGRESSION | {Aralabi for o8 compuien)

Price: $19.95 Cassette/$23.95 Dishotte

lses1 aquarey curve ficting program.
degree determination option; unhﬂnhmulluuyo”muhu
oditing: sutomatic data, mwwm & siatistical analysis (eg:

sy, That is, you can set
and programs, and the Atari will transenit them a3 nesded; beich processing. All P
this sdds up 10 saving both connect time and your time. ioneTdate

: standard devi coeffi-
cieot, etc.) a0d much more. T sddicion, new s may be tried without reeseriag the data. IEOIESIONH-M&:
TEXT EDITOR H (CP/M) Price: $29.93 Diskotse 513,45 Dish !
This is the second reiease version of DYNACOMP's popular TEXT EDITOR | aad contaias many new faatures. Whh TEXT cormerstone program [n any data saalysis sol Worary.

EDITOR Il you may build text flies in chuaks sad aseemble them for later display, Blocks of text may be appended, inserted or
deleted. thy&-ndoa“/dhlnu-MIMM/anmmuhnthMdMTEXTEDml n
or the CP/M ED facility. Futher, ASCII CP/M files lincluding BASIC and bly languags programs) may be read by the
editor and processed. In fact, -mnumnmmznuun:mmu—r:nmmu/ulhull TEXT
EDITOR 11 is an inexpensive, easy to use, but very flexible editing system.

futing, and PARAFIT for those complicated f
DHLE(AMI“NmISh‘m.ﬂy) TILINEAR REGRESSIO! valiable compal
This handy progrym allows North Star snd Atari disk users 10 mamtain a specialized data base of ail files and programs in the MUL N AMER) (A h':: iens)

stack of disks which mvariably secumulates. DFILE is sasy 10 set up and use. It will organive your disks to provide efficient performing the basic
locating of the desired file or program. i

FINDIT (North Star enly) Price: $19.93
Thas is & three-1n-0ne program which maiatams information accessibie by keywords of three types: Personal (eg: last name),

REGRESSION [1 (PARAFIT) (A valiabie for oll computers) Price: $19.95 Cametie/$23.95 Diskotte
PARAFIT is designed to handle those cases in which the parameters are imbedded (possibly nonlinearly) in the fitting func.
uuThm—ﬁyhuumhmln.wmm(ulhmym)nmumnﬂcw
lines. Data, results and residuals may be manipulased and plotted a3 with REGRESSION 1. Use REGRESSION | for
polynomial unctions.

Price: $19.93

muaumnwmnm-nm
REGRESSION I, Il asd MULTILINEAR REGRESSION may bc purchesed topether for $51.95 (three camettes) or $63.95
).

Commercial (eg: phumbers) and Reference {eg: magazine articles, record llb\l-l. etc). In sddition 1o keyword searches, there (three diskettes|
Drthday, and hes for the searches for the
n«n‘n d mmm are w.w.:y‘:mm |mu“ . or by mmm. two or three km“. IOV A (Not avallable on Atari cassstie or for PET/CRM) Price: $39.95 Camsetie/$43.99 Dishetse
In

the past the ANOVA (analyris of vanance) procedure has been limited 10 the large mainframe computers.
DYNACOMP has brought the power of this method to small m For those conversant with ANQVA, the DYNACOMP

SHOPPING LIST (Atarl anly) Price: $12.93 Cansetie /$16.95 Diskotte
m'muﬂmmmlvly.lvlrld?lalymm provided are the Yates 2 factorial demgns. For

ING LIST stores information on items you puzchase a1 the supermarket. Before going shoppng, it will remind you of
-lllhulmaywmhhln-i -unmamy(uMwu)mwm-um|mm Adding, deleting,
changing and storing dats is very easy. Rum with 16K.

TAX OPTIMIZER (North Star only) Price: $39.93 Diskotse

fesoor in the subject) and serves as an excellent i 10 the subject. ANOVA is 8 support program for
building the data base. Inckuded are several convenient features inchuding dets editing, deleting and appendiag.

The TAX OPTIMIZER 13 an casy 10-use. menu oriented softwase package which provides a convenient means for analyzing
various income ta1 sirategres. The program is designed (o provide s Quick and easy dats entry. Income tax is computed by all
tax methods (regular, ncome averaging. maximum and slternate minimum tax). The uper may smmediately observe the tax
effect Blmllﬂl financial decrssons. TAX OPTIMIZER has been thoroughly ficid tested in CPA offices and comes complete

BASIC SCIENTIFIC SUBROUTINES, Volumes 1 and 2 (Not svaBable for Atari)
DYNACOMP is the exchusive distributor for the software keyed 10 the popular texts BASIC SC/ENTIFIC SUBROUTINES,
Volumes | and 20y F. Ruckdeschel (see advertisements in BYTE maganne). These subroutines have been sssembled sccording
to chapter, Included with sach collection is a menu program which selects and demonstrates each subroutine.

with the curren tax tables in its data flles. TAX OPTIMIZER is 1ax deductible! Velume 1
Collection #1: Chno\tnllnd! Dets and function plotung: mmmmwrm
UTIL (Appie aaly, 43K) Price: $19.95 Disketse - Extended

matrix and vector operations.
uTILhndnioncnudMﬂnymu!lvmkﬁmummwmolmmmum”u”dmwu
the bil (aibble or byte) level. With UTIL you can essily examine thy of u diskerte ure the soc-
107 Ponters, reallocate Mc10rs (¢.8. bad sectors may be **hudden'), uwrmwymmmmm‘ For the
expenenced programmer.

TURNKEY AND MENU (Atari only) Price: $17.95 Diskette Collection #1: Cila‘ﬂl Linear, polynomial, lwllidllﬂ\lionll parametric kst squares.

TURNKEY s a utility program which sllows you 10 creste sutoboot/autorun dishettes -uly Simply load and run TUR- Collection #2: . » Series. inversion, reversion, shifting, exc.).

NKEY, load Lhe program diskette 1o be modified, and snswer the questions! The TURNKE Y disketle also comes with DOS 2.0 Collection #3: Cﬁw! memwimmwm .

and includes another program, MENLI. MENU lists the contents of your disketie alphabetically, and pernis the running of Collection 84 Chapier 4 - CORDIC hyperbolic, and

any BASIC program os the diskette by 1yping a single key, TURNKEY and MENU provide you with the ability 10 rus sny fungtions. -

Program on your disketie by simply tuming on the and pressing a single key. Collection #5: Chapeer § - Table and {Newton, LaGrange, splines).
Collection #6: Chapter 6 - Methods for finding the real roots of functions,

STOCKAID (Atari only) Price: $29.93 Dishette
STOCKAID provides a powsrful w1 of toolks for stock market anatyss. With STOCKAID you can display point and figure
charts, s well s bas charts with oscillgiors. You can also examine long term moving sversges and on-balance volume festures.,
STOCKAID allows you 10 IMM daily dats 'lh l nllde disketie siorage capability of 239 days x 16 stocks. Included are
sock divsdend and split pachage!

Collection #7: Chlm'l MM'«fm‘h‘MWIMd“M&
Collection #:  Chapter § - Oplimuzation by stexpest descent
Price per collection:  $14.95 Casserte/$18.95 Diskette
All enght collections are available for $99.93 (eight cosseties) and $129.95 (eight dukettes).
Because the texts are & vital part of the documentation, BASIC SCIENTIFIC SUBROUTINES, Vokumes | and 2 ate available
from DYNACOMP:

BASIC SCIENTIFIC SUBROUTINES. Vol | (319 pages): $19.95 + 75¢ postage
BASIC SCIENTIFIC SUBROUTINES, Vol 2 (790 pages): 52).95 + $1.30 postage

See reviews in KILOBAUD and Dr. Dobbs.
ROOTS (Avuilsbie for all computers)

Price $10.93 Cansstte /$14.93 M
EDUCATION 3 seneralty very . No i gutae re
Tequired as inpul. and the cakulated roots are substituted dack into the polynomial and the residuals duplayed.

O PODGE (A Applesoft or Integer “asette: Dloketie ACTIVE QRCUTT ANALV!IS(ACAP)(CI Apple only) Price: 525.95 Cosetts/529.95 Disketee
H ?uczowl)scmgo’s’:m:.:-m n;;u,.:ﬁ'f&..wmmmfﬁmﬁ.mm “hap- &C'”'"N lMWLOOIC&M:I;:TOIM::hACA‘PMmmyllﬁlulht’Wﬂ:;’lﬁ“-
mpou-:dnui(u, transistor amplil pass 1c.). The circuit may be probed at squal steps in

" related 1o 1he letter of number of the chosen key. The program's graphics. colos and sound are s detight for children e e e i B e il

from ages 1% (0 7. HODGE PODGE 1 3 won-istmidating teaching device which brings a new dimension to the use of com-
puters In education. See review 10 Infoworid.

TEACHER'S AIDE (Atarl oaly) Price: $13.93 Cassrtie/$17.95 Dishete
TEACHER'S AIDE consists of three basic modules contsined in one program. The first module provides addition and sub-
teaction exercses of varying levels of difficulty. The second module consists of multiplication problems i
may be lested both on the final answer and/or on the subtotal snswess 1 the long hand procedure. Seversl
arc Provided here as well. mmwmmmwanmm ‘particularly mice feature of the division module LOGIC SIMULATOR (Apgie osly: 48K RAM) Price: $34.95 Cosetie/$20.95 Diskette
5 1hat 1he long hand division steps can be displayed along with the remainder is order 10 clearly demonstrate the procedure by Wuh LOGIC SIMULATOR you may easily test your digital logic design with respect 10 given st of mputs o
which the remainder 13 derived. Using TEACHER'S AIDE is not merely a drill, but rather @ learning experience. deserming how well the cirvalt will operatc. The clements which may be umulated inchide multiple input AND. OR. NOR.

magnitude of these voliages, the frequency response of a fiker or amplifies may be completely determined with respect to both
amplitude and phasc. In sddition, ACAP prints a statisticsl analysis of the range of voltage responses which resuk from
tolerance varistions in the cOmponenis. ACAP 1 easy 10 learn and use, Simply describe the circuit in terms of the elements and
theis Clrcuit may be of diskette t0 be recalled a1 a later time for execu.
tion or editing. ACAP should be part of every circuit designer’s program libeary.

duced 10 probe for and race conditions, At the uset*s option, a timing diagram for any given set of nodes may be plot -
1ed using HIRES graphics. Sgve your breadboarding until the circwit is checked by LOGIC SIMULATOR.

NUMBERKRUNCHER (TRS-3¢ oaly) Price: $69.95 Casestie/$73.93 Diskety.
This program is the most complete Bumerical analysis systers available for the TRS-80. It can handile up to 233 data sets, each
et having a six charactgr name. n-nmmphummnulmndmmn|mmumwu-m m
asnalyses evailable are mubtiphe linear residuals, data

sraphics generation, including azis naming, and more. mwwnﬂm.mmmm-mmndy-dl-mmudvdl
organized, and inchudes appendices which describe the numencal procedures used is the program.

STATSORT (TRS-80 euly) Price: §39.95 Casortse /$43.93 Nakettr
STATSORT consists of several menu selacted programs which allow the user to create (build, edit, merge), format and print
files, (machine) sort them gn any fleld, and numerically analyre (maximum, muRMmUM, average, variance, sandard deviation)
tabulated data. STATSORT is well documented and casy 1o use. The cassette version can also be employed 10 creste & dats.
type which can be read by the Radio Shack Advanced Suatistical Package.

STATTEST (TRS-3¢ ouly) Price; $19.93 Camette/$23.95 Diskone
mnlmhlmml.xvﬁﬂMﬂmmhmmt‘mﬂmolwn 10 an interactive faghion
you can build and edit data files and test the differences in mesns, variances and . STATTEST wil] also
data analysis as well as do linesr correlation and regression nhw‘mdlmmwmhmoﬂﬂlutﬂ
square contingency test and s (uniform and ple penerator. Th is written by a college pro-
fessor who guides you 1hrough the various tests.

ORDERING INFORMATION

Al orders are and shipped within 48 hours. mmbnumlwmmwwhﬁtlkmmmn-
formation. If paywng by VISA or Master Card. unchude all numbers on card. Purchase orders scoepled.

Shipping sad Handling Delivery
WllNll Nt.lh Amerxa: All orders (escluding books) are sent First Class

Add $
h Amenica: Add -4 A Mai)
Qusntty Disconatn
Deduct 10% when ordering 3 or more programs Dealer dricount schedules are availsble upon request
8 CP/M Disks
Add $2.50 10 1he hted disketie price for each 8" floppy dish (IBM 10ft sectored CP/M format). Programs rus under
Microtolt MBASIC o BASIC-

S% ' CP/M Disks
All sofiware availabie on 8 CP/M duks is also avauleble on 3% disks, North Star format

3"‘ lr(?:"“m' programs at your local software dealer. Write for detuled descriptions of these and other programs from
N

DYNACOMP, Inc. (Dept. B)

1427 Monroe Avenue
Circle 114 on ingulry card

s
ABOUT DYNACOMP

DYNACOMEP is a leading distributor of small sysiem software with sales spanning the world (currently in excess
of 30 countries). During the past three years we have greatly enlarged the DYNACOMP product line, but have
maintained and improved our high level of quality and customer support. The achievement 1n quality is apparent
from our many repeat customers and the software reviews in such publications as COMPUTRONICS, 80 Soft-
ware Critique. A.N.A.L.O.G., Creative Computing and Kilobaud. Our customer support is as close as your
phone. It is always fnendly. The staff is highly trained apd always willing to discuss products or give advice,

Rochester, New York 14618
24 hour order phone" (716)442-8731 recording
Office phone (JAM-SPM EST): (716)442-8960

New Vork Saie residrats pivase 0dd 7% NYS sales lan,
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Circle 245 on inquiry card.

FREE

Computer

Forms
Catalog

with 32 pages of
continuous
business forms for
small computer
systems |

Send today for our NEW full color 32
page catalog with programming guides,
prices and order forms for continuous
checks, invoices, statements, envelopes,
stock paper and labels.

e Quality products at low prices

¢ Available in small quantities

e Fast Service

e Money Back Guarantee

e Convenient TOLL-FREE ordering

Fast Service by mall or. . .PHONE TOLL FREE

1+ 800-225-9550
Mass. residents 1+ 800-922-8560
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday
SN SN I BEEE IS N B S ﬂ
Please rush a new computer forms catalog to: CODE 22460

I Name

I Company

I Street
City, State and Zip

Phone

I Computer make & mode!

=
e —— -Cuﬁ%ﬂms—l
78 Hollis Street, Groton,Mass. 01471

A division of New England Business Semce. inc.
28  February 1982 © BYTE Publications Inc

A Fast Approximation
for Fast Fourier

Mark H. Polczynski
Eaton/CCSD
901 South 12th St.
Watertown, WI 53094

Two articles in BYTE have presented approximations
for rapidly calculating M=+ g2+5? . Richard
Lord in "Fast Fourier for the 6800 (February 1979 BYTE,
page 108) approximates M by M'=L+S5, where L is the
larger of the quantities a and b, and S is the smaller. Bob
Leedom in a “Technical Forum” (June 1979 BYTE, page
188) points out that the approximation can be greatly im-
proved by letting M'=L+KS and choosing K to
minimize the error of approximation, E=M—-M".

The optimum value of K depends on the user’s re-
quirements. Four strategies for optimizing K suggest
themselves:

1. minimize the peak-to-peak error

2. minimize the average magnitude of the error

3. set the average positive error equal to the average
negative error

4. set the average error equal to zero

K< /2-1
ERROR 4]

|
|
|
|
|
il(-ﬁ-l
i
|
|
|
|
!
{
|
!

K>J/2-1
i
!

8 v/4

Figure 1: Generalized error curve for E = 1 — cos (¢) — K
sin(p).

EsM-M'
“M-L-KS
M ) = M~Mcos(p)- KM sin($)
S=Msin(¢) = 1-cos (¢) - Xsin ()

L =Mcos(¢)

Figure 2: Constructing E = M — M’

&
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MODEL GB75°
Typewriter Interface

Apple to IBM Electronic 50, 60, 75 Type-

writers Interface

e Reads IBM keyboard in parallel with
Apple keyboard

e Supports the IBM code functions using
an escape sequence

e Types at about 13 characters per second

® Prints from Integer or Applesoft programs

e Supports the “Control | Number N” para-
llel line length mode sequence

e Has switch selectable upper/lower case
1/0. 60, 66, 78 continuous form feed page
lengths, 40+video, 80, 95, 132 character
line lengths

Suggested price $195.00

PROM DEVELOPMENT
SYSTEM®

e Menu driven program development
monitor

e Programs 2708, 2716, 2532, 2732 and
48016 EPROMS

e Simulates PROM from RAM

e Data and address interface for operator
location and control

e Complete user documentatlon

Suggested price $295.00

MODEL A800°
Double Density 8” Controller

e High speed DMA transfer of data (1
micro-second/byte)

e Complete documentation provided —
includes theory of operation, source code
for DOS enhancement utilities, sche-
matics and diskette

® Uses all standard Apple DOS commands
(OPEN, CATALOG, LOCK, DELETE,
LOAD, etc.) except for INIT which has
been improved and enhanced in a Vista
format routine

e Compatible with Apple DOS 3.2/3.3,
Pascal 1.1 and CPM 2.2 (with the Z80
soft card by Microsoft)

e 2K x 8 PROM contains Autoboot func-
tions and all eight-inch floppy driver code
allowing complete compatibility with
Apple DOS 3.2/3.3

Suggested price $595.00

MODEL 150°
Type Ahead Buffer

e Up to 40 character type ahead capability

® Enter commands or data while your
Apple is processing previous instructions

e Compatible with all Apple computers,
keyboards and software

® No cuts — no jumpers — no software
patches required

e [ncludes complete instructions for quick
and easy installation

Suggested price $49.95

Circle 370 on Inguiry card,

I 2

of apple add-ons from

COMPUTER

COMPANY, inc.

1317 East Edinger
Santa Ana, CA 92705
714-953-0523
800-854-8017

Available through your
local computer deaqler.

< Copynght 1981 Vista Computer Co.
~Apple Computer Company. Inc.
™ [ugital Research. Inc

www.americanradiohistorv.com
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VISION 80°
Video Display Card

e Full upper and lower case character
capability with 3 dot descenders

® 9x10 dot matrix per line U.S. (9x11
Europe)

e 128 ASCII character set

® BASIC, FORTRAN and Pascal languages
supported

® Z80™ and CP/M™ compatible

o Compatible with all standard Apple™
peripherals

® Shift and lock for upper and lower case

® Source switches between 40x24 and
80x24 software and hardware

e Rated #1 video card by Softalk and Call
Apple

Suggested price $375.00

VISION 40°

Softscreen programmable character/

generator card for the Apple Il computer
e Allows use of DOS tool kit upper/lower
case character sets in Apple 40 column
mode

® Permits creation of new alpha/numeric
and graphic characters under Aminatrix

e Ideal for non-English language applica-
tions

e Compatible with most popular word
processing software packages

Suggested price $165.00

TIMECARD III°

Multi-function time utility for the APPLE 11l
computer system. Contains the year of the
century, the month, the date, the day of
week, the hour, the minute, the second.
® A countdown timer with a range of one
millisecond to 999 hours, 59 minutes,
59 second, 999 milliseconds

Selectable 12 or 24 hour time formats
Diagnostic error reporting

Fully compatible with the APPLE SOS
operating system

Suggested price $149.00

MUSIC MACHINE 9°

® State-of-the-art, LSl sound generator
technology (General Instruments AY-
3-8910)

® Full eight octave range (32-7990 Hertz)

e Built-in stereo capability

e Complete computer control of tone/
noise generators, stereo mixing, output
a;mplitude and sound envelope genera-
ion

e Utilities provided allow use of popular
computer music albums and related
software

Suggested price $129.95
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oftware Review

Omniterm: Smart Terminal
Program for the TRS-80

Bob Liddil
POB 66
Peterborough, NH 03458

The addition of communications capabilities to a com-
puter inaugurates a new concept in personal computing.
With a modem, a telephone, and an intelligent terminal
program, a microcomputer becomes an instrument for
external data collection or transmission. With these tools,
you can communicate with similarly equipped computers
throughout the world.

The most critical of these tools is the terminal program.
True, an inferior modem or faulty telephone line can
cause problems, but the terminal program can open

At a Glance

Name Format
Omniterm 5-inch floppy disk
Type Documentation

Intelligent terminal program

Authdr
David Lindbergh

Manufacturer
Lindbergh Systems

49 Beechmont St.
Worcester, MA 01609

Price
$95

Language
Z80 machine code

40-page softbound book

Computer

TRS-80 Modeis | and it disk
systems with 32 K RAM
minimum

Audience

Any computer owner who
needs to communicate with
another computer

252  February 1962 © BYTE Publications Inc

endless possibilities or cause severe limitations, depend-
ing on its features (or lack of them).

Omniterm, a new product from a small company in
Massachusetts, has most of the possible features of a
smart terminal program. But even a novice user, nor-
mally overwhelmed by complex programs, can easily ad-
just to Omniterm.

A popular use of terminal programs is the bulletin
board network, which consists of approximately 400
automatically answered, electronic-message centers
around the country. You can dial any of these numbers
and leave a message for someone in that area or take ad-
vantage of local features such as receiving public-domain
programs or sending electronic mail.

Since all bulletin board systems do not operate on the
same type of computer, your terminal program should be
able to adjust to different system requirements.

Omniterm seems equal to the demands placed on it. As
long as I stayed on TRS-80-based bulletin board systems,
I had no difficulty with elementary tasks when using the
inexpensive ($24.95) terminal program from Instant Soft-
ware called Terminal 80. But when I tried Modem Over
Manhattan, an interesting service in New York, or ABBS
(Apple Bulletin Board System) in Cleveland, or even the
TRS-80-based Big Byte system in Cincinnati, Terminal 80
fell apart. Omniterm worked flawlessly with all these ser-
vices.

Omniterm’s command mode, accessible any time dur-
ing its use, gives fingertip control of everything you need
when communicating with another system. One-
keystroke entries make it easy.

www americanradiohistorv com
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Yw MOTOROLA SEMICONDUCTORS %

MICROPROCESSOR'S ®¢ MEMORIES
INTERFACE ® MECL 10K

20%

DISCOUNT WHEN
USING SPECIAL COUPON
WITH YOUR ORDER

Datasheets Avaslabie at S.50

6800 SERIES NMOS MICROPROCESSOR FAMILY PHASED I.OCKED LOOPS
TYPE NO. DESCRIPTION PRICE SCRIPTION PRICE
MC6BOOCL  Mrcroprocessor. Ceramic $24.30 Mcuoom Muer Trenslator $19.88
MCB800CP  Microprocessor. Plastic. 1089 | MC12000F  Digital Mixer/Transtator 13.98 .
MC8800L Replaced by MC6800S. 1886 | MC120020  Ansiog Mixer . 9.53 Bring this Coupon into one of our stores or
MC8800P Microprocessor. Plastic. 8.73 | MC12002F  Anaiog Mixer .8.20 - Y
MC8800S Microprocessor. Ceramic 14.66 | mc12009L 2 Modulus Presc 20.35 mail to our Mail Order address shown below
MCB801LY Microprocessor with Lilbug 3421 | MC12009P 2 Modultus Prescaler. 17.24 f b . f
MC8802CL  Microprocessor, Clock and RAM. Ceramic . 27.23 | mci2011L 2 Moddiss rEiceier, 20.35 and receive the Special Discounts listed on
MC6800CP  Micraprocessor. Clock and RAM. Plastic 1271 | MC12011P 2 Modutus Prescaler. 17.24
MC6802L Microprocessor, Clock and RAM. Cersmic . 1857 | mMci2012L 26.82
MC8802P Microprocessor. Clock and RAM. Plastic 1013 | mcizo12p . 21.89
MC8803G Microprocessor. Plastic. 16.08 | MC12013t by 17 20.35
MCB803L Microprocessor. Ceramic 27.23 | MC12013P  Divide by 10/Divide by 11 2 Modulus Prescaler. ... 17.24
MC8803L-1 Microprocessor. 1.25 MHz. Ceramic. 36.45 | MC12014L Counter Controller Logic 7.30 NAME
MCB805P2L1  Microprocessor with ROM - 22.69 | MC12014p  Counrer Controller Logic 818
MCB806P2P1  Microprocessor with ROM. Plastic 13.83 | mc12020L Otfset Control. 2.67 ADDRESS
MCB805R2LY 8 8ir MCU A/D Evaiuation Frogram 41.66 | MC12020P  Offser Control. 2.21
MCB806A2P1 8 Bit MCU A/D Evaluation Program 3003 | mcrzoz1L Otfset Programmer e27
MCE805U2L2 8 Bit MCU Evaluation Program . ... 3421 | MC12021P  Otfser Programmer . . 3.68
MCB806U2P2 & 8it MCU A/D Evaluation Program 22.69 | McC12040L Phase Frequency Detactor. 1417 SHORE
MC6808P Microprocessor and Clack. Plastic. 13.80 | MC12040P  Phase Frequency Detactor. 11.99 H
MC6809EL 8 8/t Microprocessor. External Clock. Ceramic 30.16 | mcizoeoL Crystal Oscitistor . .. .. .. 6.83
MC 8 8it Mi Extarnel Clock, Plastic. 18.85 | MC12080P  Crystal Oscillator (100 KHz-2 MHz) 5.75 Coupons acceptad only with full rame and address hiled i
MCB809L. 8 Bit Microprocessor. Extesmal Clock. Ceramic 30.16 | MC12081L Crystal Osciltator (2 MHz2-20 Mhz) . 6.83
MCB809P 8 it Microprocessor. Extemal Clock, I 18.85 | MC12081F  Crystal Oscitlator (2 MHz-20 MHz) . .75
MCB821CL  PIA, Prastic. 2234 | MC12071¢  High Speed Proscarer. 15.76
MCB821CP  PIA. Plastic. . 6.94 | MC12072F  High Speed Frescaler 11.82
mg::g::; :/':"P‘"‘ by MC6821S. ‘:-:2 LINEAR INTEGRATED CIRCUIT L
fesnic. PE NO. DESCHIPTION PRICE
xg:i;f L7} C":Ilnml: e 2578 MCII001P  Monomes 8/W TV Subsystem. $14.89 MECL LS 'NTEGMTED  CIRCUT
ority interrupt Controlier. = DESCRIPT!
MC6828P Prionity interrupt Controller. 2650 | CMSSIMICROPROCESSOR EAMILY WC10186 0173 Oiod 5 NOR with Stroe
£ TYPE NO. DESCRIPTION PRICE
MceB40CL PTM. Ceramic 2081 | MC146B05E2L CMOS Microprocessor $42.94 | mcioio) V.13 Quad OR/NQR with Strobe
MCB840CP  PTM. Plastic. 10.47 | MC148805E2P Exp. Micropracassor CMOS . 3142 |mcioi02 1.73 Quad 2-/ NOR Gare
MCBB40L Repiacad by MC68405. 16.76 | MC146805E25 £xp. Microprocessor CMOS 3840 |mciotos 113 Ouad 21 OR Gate
MC6840P PTM. plastc.. 873 | mC148805E22 CMOS Microprocessor 4294 | MC10104 173 Quad 2-1 AND Gate
et R s, | [cressiee CMOS]RTCIHGG Mo ) oy (% el
eplacad by 4 E Inple 4-3- ate
MCBBA3P . ................ . 34.21 UNEA" 'NTEGMTED C'RCU'TS emice | MC10107 196 Triple Exc. OR/NOR
MCe84aaL Replaced by MC6844P. 35.47 | ceaioTL ol S s7.44 | MCI0ON08 173 Dual 4-5 | OR/NOR Gaté
MCE844P 2444 | Lcecont ol b bt 7,44 | MOI0110 173 Dual OR Line Drver
meosieL it Cam}vuu Cersmic 31 | MosssasL  Memory Driver. 108z J e 115 e foe. ORGre
. ! i vad Exc. ate
MC8845P CRT Controller, Plastic | 19.90 g’:{o‘f LECTRONIC'FOU PLERS —— T 185 Tripte Line Recewver
MCBBABEY  Combe win Mikoey 2.0 resme 3a40 | MCA230  Darkngtan Optoslecironic Couplr si7e | Loain 173 Tomie Lins Aocorver
MCBB48P3  Combo with TV 8ug . 60.75 | McAz Dacilguton QotosiasimasciColiple 220 1 ycionz 112 Dusl 2-W 2.3 1 OR/0AI
MCBB47L VDG, Coramic - 23 | Morass Dariington Oproelectrontc Coupler. 176 | wcrenns 171 Dusl 2-W 3.1 OR/AND Gate
MC6847P VDG, Plastic. 1608 | 4K x 1 DYNAMIC MOS RAMS pmice | MC10110 185 4-W 4-3-3-3 1 DR/AND Gore
MCE847YP VDG. Interface. LI e R s mC10121 195 4-W OA/OAl Gare
MCBBB0CL  ACA, Coramic. 1501 ! x 1 Dynamic MOS.RAM (120ns). s9.7 Ll -
) MC10123 283 Triple 4-3-3 | Bus Drive
MCBBEO0CP  ACIA, Plastic .yt | WSMROTRER 4K x 1 Dyamic MOS RAM /150ny . 3.01 I mcioize 381 Quad TTL 10 MECL Trans
MC8850L Replaced by MC6850S. oy, | MEMS0ITACS) (4Kix 1iDymamicIMOSIRANIra00n ) 8.59 I mcioizs 381 Quad MECL to TTL Trans.
MCBS50P ACIA. Plastic saq0 | M ol e i 8.03 | mciosze - Dual Bus Dpver
MCB860S ACIA, Cerdip 698 | 64K x 1 DYNAMIC RAMS MC10128 - Ouad Bus Diver
MC8852CL S5DA. Ceramic 16.20 | TYre NO. DESCRIPTION PRICE | MC19130 Dual D Latch
MC8862CP SSDA. Pisstic. 7.26 | MCMEB664L20 54K x T Dynamic RAM (200ns with Pin 1) $21.44 | pc1gy3y Dual D M-S Flip Fiop
MCe852L Replaced by MC6852S. 12.22 | MCMBB64L26 64K x | Dynemic RAM (250ns with Pin 1) 20.85 | wcio132 Dual MUX w/Leich & Reser
MC6862P SSDA. Plastic. Bt | MUBENEER O x | Queernk 4B MoRmy, 19.20 | mciona3 Quad Latch
MC68528 SSDA, Cerdip .8.73 | MCMB6E6L26 64K x | Dynamic RAM (250ns). 18.92 | mcio134 Dual MUX with Latch
MC8864CL ADLC, Ceramic 24.79 | NMOS MICROPROCESSOR FAMILY MC10135 Dual J-K MS Flip Fiop
MCB854CP  ADLC. Plastic 13.62 | TvPE NO. DESCRIPTION rrice | mcioiae Universal Hex. Counter
MCB854L ADLC, Cerarmic 19.55 | MCMBBIOCP 128 x 8 Static RAM (450ns). Piastic $6.01 | mct0137 Universsl Decade Counter
MCE846P ADLC. Prastic. . 11.87 | MCMBBIOL 128 x 8 Staric RAM (450ns), Ceramic 11.52 { mcroiae 00 8i-Quinary Counter
MCE8895 DATA Secunity Device $0.77 | MCMBBIOP 128 x 8 Static RAM (450ns). Plastic. 5.31 | mcio1ay 1120 4-8if Univ. Shitt Register
MCB880L Replaced by MC6860S. . 1452 | MCM8B810S 128 x 8 Static RAM (450ns). Cerdip. 8.03 | mcio153 Ou'd Letch
MCB860P 0-600 8PS Modem. Plastic . 12.92 NMOS EPROMS MC10160 2+1 MUX Non-tav.)
MCB8880S 0-600 8PS Modem. Ceramic 14.38 DESCRIPTION PRICE MC10158 oum 21 MUX finv.)
MCe882L Replaced by MC68625. 2095 | momesosc Cerdip EPROM. . . .. : $17.04 | mcioiso 12-8t Panty Gen./Ckr
MmCeas2p 2400 BPS Modulator, Plastic. 16.36 | MCMBBI0BL  Repliaced by MCMEBTOBC. 21.93 | mcioi Binsry to 1-8 Decimat (Low)
MC6862S 2400 8PS Modutator. Ceramic 18.85 | MCME6B784L 64K EPROM. 76.81 | mciose2 Binary to 1-8 Decimal [High)
LINEAR INTERFACE MCMB8766L 64K EPROM with Oulputs En. 76.81 | MC1018) Error Det, Correction Cir.
DESCRIFTION pricE | MCMB8766L35 64K EPROM with Outouts En. (350ns) 98.69 | Mcioiss 8 Line Mutiptexer
MCBaTEAL Clock $36.03 TI'L MEMORY MC10186 81 Prionty Encoder
MCB876L ¢ ? Clock 13.49 PE NO. DESCRIPTION price | MC10188 5-8ir Comparator
MCBB8BOAL  Linear-Quad Bux Transceiver . 2.42 MCM94180C 1024 £ 7 17¢ RAM(OC). . .......... $10.19 | Mcio1ee Quad Larch, Common Cik
MCB880AP  Lincar-Qued Bux Transceiver . .2.10 | MCM93416DM 1024 x 1 TTL RAM (OC). . . 2977 | mein 9+2 Bit Panty Ckr
MCO882AL  Linear-Octal Butfer/Latch . 8.13 | MCM33416PC 1024 x T TTL RAM (OC). 10.19 | mcioim Dual Binary to 1-4 Dec (Low)
MCE882BL Linear-Octal Butfer/Latch . cieii......8.38 | MCM93426DC 1024 x | TTL RAM (TS) 1019 [ Moz Dual Binasy 1o 1-4 Dec [High}
MC6885L Linear-Hex Bus Bufer. . Ce.......231 | MCM93425DM 1024 x 1 TTL RAM (TS) 2077 | maioin Quad 2-1 MUX/Latch
MCB885P 2.00 | MCM93426PC 1024 x 1 TTL RAM (1S) 10.19 | Mci0174 Dual 4-to-1 Multiplexer
MCessaL L23 EMORY MC1BHTE Quint Latch
mcesssp 200 | Mot M A K'Ls.c...mo. pRICE | ME10178 Hex D Mastar-Stave Filp Flop
MC8887L Linear-Hex Bus Buffer. 231 Mcmuasxn 64K RAM Evatuation Kit .s199.60 | Mmc10177 Tnpte MECL 10K to NMOS Trans.
MC68a7pP znunm. Bus Buffer. 2.00 | MCMEPROMKIT 16K, 32K, 64K EPROM Evaluation Kit. 134.34 :3:‘;: fmuy Coumz_r :
mCeassL inoar-Hex Bus Bulfer. 2.31 1 ook-Ahead Carry Block
MCe888p Linear-Hex Bus butfer. 2.00 MC10M00 Dual 2-8t Adder/ Sub.
MCB889L Quad Bus Transceiver . 2.42 os PO F MC10181 4-Bir ALU/Function Generaror
MCe889P Ouad Bus Transceivar. 2110 ™ WER FET's wcone: 28t ALU/Function Genertor
1 Ix2 Muitipher
DIGITALIBIPOLAR.LSL, A N-CHANNEL ENHANCEMENT MODE | mcioiss Hex D M-S FF with Resar
Moetool. CRCC Generator $61.47 SILICON GATE TMOS POWER mcro108 Hex Butter with Enable
yosaer  Gact S r i s .
:2::8:}, E’m Z'Z"” :"’ f:z . : ;2 FIELD EFFECT TRANSISTOR MCI0181 Hex MECL 10K to MST Trans
rror Pattern Reg. ; : .
MC8602L LRCC/Data Register . . 61.47 W SPECIAL WITH COUPON % :g':l:l ?uad :”' gnm ‘
MC8502P LRCC/ Register . . 48.78 a x 10103 rror Det. Correction Cir.
MCB503L Universai Polynomial Genarator. 2903 | * 60 pcs mixed 25% Off 100 pos mixed 30% Off | yycigis Dual Bus Transceiver
MCB503p Universal Potynomial Generator. 26.10 . Detashoat S 50 sach :5::::; o2 z.;znz_,/ Butter
? fex are
:g:m; b4 :::' ;: :;3 :z:?g TYPE NO. DESCRIPTION PRICE  TYPE NO. DESCRIPTON erice | mcioim One-Shor Multivibrator
MCB506L Polynomial Generator (16 Bit) . 29,03 | MTMINE zg“""".’,m,:j Sy Doy ""3 MC10210 Hi-speed Dual Line Driver-OR
MC8506P Potynomial Generator (16 Bit) . . 26.10 Hot St Ll O DS ARSI mc10211 Hi-Speed Dual Line Driver-NOR
MCB507L Priority interrupt Controller. 3085 | MM e < MTM1035  TAOS Meral TD-3 . MC10212 Hi-Speed Dual Line Dvr OR/NOR
MCBE0TP Prioity Interrupt Controtier. 26.95 | MIM2NSC  7MOS Metal TO-3 MTM1228  TMOS Metol T0-3 mC10218 Hi-Speed Triple Line Receiver
MCB520L Deskew/Quege Register 109,88 | MIM2PS  TMOS Metel T0-3. MTM1225  TMGS Metal T0-3 MC10231 s Hi-Speed Dual D M-S Fiip Floo
:}:;:W zgg :.m x; . MTPZNBS  TMOS Pastc T0-220. . MC10207 28 n use Hi-Speed 2x1 Bit Array Muifi.
H (e MTRINIG) | M0 e N U220 LINEAR INTEGRATED CIRCUITS - MECL Compatible
MTMINGD  TMOS Meial TO-3 . . WIP2PAG  TMOS Plastx T0-220. TYPE NO.  DESCRIPTION PRICE
MTMONSS  TMOS Meral T0-2 MTP2PRO  TMOS Plstic T0-220. it Hi-
oo ] oL L e L) MCI10310L & Bit HI-Speed MECL D/A Converter 5085
T™OS M o i ;
P.0. BOX 2208Y, CULVER CITY, CA 90230 b oy e Moykalo, MC1031BL9  Linear-MECL D/A Converter {3 Bit Acc.). 9058
MIMINSO  TMOS Metoi T0-3 . MTPONIZ MO Pustic T0-20. MECTJ0ILMEMORIES PRICE
STORES DO NOT M Al L 0 n n En MTMINI2  TMGS Mare! T0- . NTPONIE  TMOS Plastic T0-220. ucmanm _,2;‘5 FRic PROM $17.78
ACCEPT MAIL DROERS ::::;: ol ek g'; :r‘:;: m ::" g;:- MCMIS14IL & x 2 Multiport Register Fiie
y - MCI0144L 256 x 1 MECL 10K RAM (10410).
MTMBNAD  TMGS Ml TO-3 . . MTPSSA  TMGS Plasinc T0-220. MOMIDISL 76 x 4 MECL 10K RAM
PHONE ORDERS: [2] 3] 841-4064 MTMIENIS TMOS Meral T0-3 . MIPSBS  TMOS Plstic T0-220 MCMI0IBL 7K x 1 MECL 10K pa (10415)
MTMISNAD TMOS Merol T0-3 . MIPOVE  TMOS Plestc T0-220 SEMINTL 125 511 MEBOTOK AAR: [707es
- : MTMATA  TMOS Merel TD-3 MTPOIS  TMOS Plestc TD-220. ML e oA (10405
Minimum Order $10.00. Add $200 to cover postage and handiing. MTMATS  TMOS Metol T0-3 MTP1034  TMGS Plestic T0-220. et Sk 4MM£CL ol P:w
Master Charge and VISA welcomed. Please include your charge card [| MTMS8s  7MOS Meral 103 . .. MTPI035  TMOS Plastic T0-220. MECL 10 )
: MTMS66  TMOS Mers! TD-3 . NIPI224  TMOS Pastc 10-220 NOMIMSIL 250k 1 MEGL JOKIAAM.
fumber, interbank number and expiration date. Some items are subject B wrme1s  wos Mot 107 MTPI225 MBS Pastic 0230 MCMIBAZIL 256 x 4 MECL RAM
toprior sale. Not responsible for typos. Store pricing may vary from Maii, e R A 4] s
Order pricing. We reserve the right to substitute manufacturer. VISITA STORE NEAR YOU TODAY - Wa stack a farge selection of Techsical Beoks. Discrets Components, ntegrated Circuits, Tast Equipment and Electranic Suppiies.

ATLANTA
3330 Piedmont Rd. N.E.
Atianta, GA 30305

(404 261-7100

GULVER CITY
11080 Jefferson Bivd.
Culver City, CA 90230

213) 380-3595

HOUSTON
2649 Richmond
Houston, TX 77098

(713) 528-3489

PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 97220

(503) 257-8484

SANTA ANA
1300 E. Edinger Ave.
Santa Ana, CA 92705

[714) 547-8424

SUNNYVALE
1054 E. El Camino Real
Sunnyvale, CA 94087

1408) 2434121

TUGSON

4518 E. Broadway
Tucson, AZ 85711

(602) 881-2348

Clrcle 21 on Inquiry card.
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OMNITERM COMMAND MODE—HIT <BREAK> TO QUIT

F PRINTER IS: OFF X SYSTEM COMMANDS

R SCREEN REFORMATTING IS: 54 T CHANGE/EXAMINE TABLES
C CR SUPPRESSION IS: OFF U CHANGE UART SETTINGS

L LF SUPPRESSION IS: ON A SEND CONTROL-A & QUIT

D DUPLEX IS: FULL @ SEND “AT SYMBOL & QUIT
E ECHO IS: ‘OFF B SCROLL BACK DISPLAY

G CRI/LF GROUPING IS: OFF Z ZERO REAL-TIME CLOCK

I INPUT TO BUFFER IS: OFF F FILL BUFFER FROM DISK

O OUTPUT FROM BUFFER IS: OFF § SAVE BUFFER TO DISK
BAUD RATE = 150 PARITY ERRORS : 0
DATA BITS = 8 FRAMING ERRORS: 0
STOPBITS = 2 OVERRUN ERRORS: 0
PARITY = NONE BUFFER: 0OF 27,339 USED

Figure 1: The command menu as it appears on the screen in Omniterm. The menu is displayed by pressing the @ key twice. Return to
the active telecommunications mode is accomplished by pressing the < break > key. Displaying the menu does not interrupt the flow

of data through the program.

The printer is accessible during communications.
While using one service, I activated the printer while the
instructions were coming on the screen; this gave me a
reference sheet, saving valuable long-distance time. In the
command mode, a status indicator lets you know
whether the printer function is on or off. A buffer lets the
printer fall behind the screen if it is not fast enough to
keep up. Omniterm buffers 2048 characters of data
before it runs out of room.

Some bulletin board or “information utility” systems
are not set up for the TRS-80 64-column screen. Apple or

Atari 40-column and Videotext 32-column units can
cause problems with the video display. Omniterm allows
you to reformat the screen from the command table. This
gives you a 64-column screen, regardless of what your
computer is receiving. The status of this function is
displayed in the command mode.

For additional screen-format control, you can select
carriage-return suppression, line-feed suppression, and
carriage-return/line-feed grouping.

Omniterm also lets you determine the communications
protocol (baud rate, bits per data word, stop bits, parity,

View and edit many
files simultane-
ously.

Draw diagrams as
easily as typing
text.

Cut text from one
window and paste
it into another.

Imagine this kind of productivity: Your 4 favorite files right
before your eyes on the screen of your CRT.

Divide the screen of your CRT into any combination of
horizontal and vertical windows, each with its own
workspace. Or, windows can share a workspace—so you
can edit different parts of the same file.

You get true on-screen editing, plus the ability to add or
delete any of 10 windows, at any time, anywhere on the
screen.

Using CP/M compatible files and simple, easy to remember
commands, THE ELECTRIC BLACKBOARD™ has
functions to satisfy the needs of the most demanding
professional computer scientist. Yet THE ELECTRIC
BLACKBOARD™ can be used just as productivly by the
novice within minutes. A step-by-step Learning Guide,

BREAKTHROUGH!

A MULTI-WINDOW TEXT EDITOR FOR UNDER $200.

Automatic
Horizontal and
Vertical scrolling.

Create your own
commands for
your applications.
Automatic

memory manage-
ment of large files.
Compare, contrast,
review or analyze.

designed for the novice, will guide you gently through the
learning process.

Unleash the extraordinary power and flexibility of THE
ELECTRIC BLACKBOARD™ on your Z80-based micro-
computer today.

Requires 48k CP/M or CDOS, Z80 processor,and CRT withcursor
addressing. Distributed on SSSD 8" diskette. Includes reference

manual, learning guide, and quick reference card. Price: $198,
manuals only: $30.

Call or write for more information:

SANTA CRUZ SOFTWARE SERVICES

1711 Quail Hollow Road, Ben Lomond, CA 95005
(408) 336-2170

CP/M is a trademark of Digital Research CDOS is a trademark of Cromemco
Z80 is a trademark of Zilog
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Circie 180 on inquiry card.

LOGO

POWERFUL IDEAS IN
MIND-SIZED BYTES

TO POLYSPI :SIDE :ANGLE :INC
FORWARD :SIDE

RIGHT :ANGLE

POLYSPI :SIDE+:INC :ANGLE :INC
END

POLYSPI 1 123 3

This drawing was made by this program using
LOGO's “turtle graphics”.

The turtle is a Logo-controlled “cybernetic toy"” that draws lines as it moves
across the TV screen. Directing the turtle to construct graphic ‘designs, pro-
grammers simultaneously confront aesthetic and mathematical issues.

Logois morethan turtle graphics. Logo was designed to put some of the powerful
ideas of computer science at ypur disposal— ideas like procedure, process,
local and global variables, list processing, recursion, etc. Its syntax is simple
enough that beginners can write procedures in a first session, yet Logo is
extensible and provides the means to tackle advanced and sophisticated
projects.

Logo has often been described as alanguage for children. Itis so, butin the same

sense that English is a language for children, a sense that does not preclude its
being ALSO a language for poets, scientists, and philosophers.

222 Brunswick Bivd.

Pointe Claire Quebec
Canada H9R 1A6
(514) 694-2885

el i e
| e | U.S.A. 02210
SYSte-mS INC. (617) 451-2646
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full or half duplex, and automatic character echo). This
gives you much flexibility for dealing with the various
bulletin board and information services available.

Superior file handling separates Omniterm from less
“intelligent” terminal programs. File capabilities include
sending, receiving, and saving to and retrieving from
disk. Omniterm has a file-transfer buffer of 27,644 bytes.
You can input to the buffer from the remote computer
and save to disk, or input to the buffer from the disk and
output to the remote computer. It's easy to use these
functions. To test them, I loaded a simple program from
Forum-80 in Nashua, New Hampshire, saved it to disk,
and executed it afterward to make sure it ran. I sent a
BASIC adventure game to a youngster in Massachusetts;
I received a BASIC adventure he had written for me,
saved it to disk, and communicated via the keyboard and
screen in between file transfers. It worked, even though
I'm no professional.

Other useful command features are the special system
commands that, among other things, allow you to save
any communications protocol permanently to disk, to be
called from the command mode whenever you need it.
Another unique feature is the ability to backtrack into a
special buffer and reconstruct what has appeared on the
screen before a disconnect—useful for retrieving and
reviewing pertinent data without using the printer or
making another telephone call.

A novel item is a graphics “bell” that appears on the

screen when a control-G is received. If an audio amplifier

is attached to the system via the cassette port, you'll also
get an audible beep.

Omniterm comes with a 61-page instruction book,
punched to fit in a binder. It is written so the beginner can
understand the workings of the program. However, it is
not too simplistic; there are technical explanatioris for the
expert.

David Lindbergh has obviously spent much time and
care on this project. His knowledge of the subject and
professional presentation enhance the product con-
siderably. Its $95 price tag places Omniterm in competi-
tion with Lance Micklus's ST80 series of terminal pro-
grams, including ST80III, currently regarded by many as
the standard for this type of program.

Conclusions

The program is very easy to use and works well. Most
of the information you need is available on the menu,
which can be displayed at any time without breaking
connections to the host computer.

All the screen-formatting controls and communica-
tions conventions are software selectable, which means
you can use the program with a wide variety of host com-
puter systems.

The clearly written instructions and documentation are
complete.

These features, coupled with its competitive price,
make Omniterm a contender for the title of best in its
class.®

Zm= NO=ZOT =0
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SIﬂﬂINNOVATORS A

REMOTE CONTROLLER—Innovative Features:

*Complete 256 address control—not just 16

*No ultrasonic link—prevents erractic operation

'*120,208,240 and 277VAC control—for single & 3 phase operation
*Hardware driven—requires minimal software

*Complete line of industrial switches available—to 5.5KW

REAL TIME CLOCK—Innovative Features:
*First to use LSI OKI clock chip
*Crystal controtled for .002% accuracy
*4 software selectable clock generated interrupts
*Fult clock and calendar data
*Lithium battery backup good for 6000 hours!

ENERGY WATTCHER™

*First microcomputer based energy monitor
*Clip on probes for easy installation

* Monitors Real Power, not volt-amps

i S *Peak Power and continuous power readings
*Single and 3 phase operation

See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products
from SciTronics Inc., 523 So. Clewell St., P.0. Box 5344, Bethlehem, PA 18015 (215) 868-7220 J

—Innovative Features:
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New from NRI!
The first at-home training in
videocassette recorder repair

with exclusive vid

Learn Video/Audio
Servicing...includes RCA
state-of-the-art VCR, NRI

Action Video lessons, plus
full training in color TV
and audio repair.

Now, you can learn the hottest, most
wanted skill in home entertainment elec-
tronics. .. servicing and repairing videocas-
sette recorders and video disc players. Well
over 2 million units have already been sold
and the demand is just starting! Already,
qualified VCR technicians are in short sup-
ply...people are waiting up to a month for
VCR repair. Good jobs at good pay are
going begging. And NRI can get you in
on the action with convenient and effective
at-home training.

Choice of Specialized
Training

NRI offers vou three Master Courses
in Video/Audio Servicing, each complete,
each with equipment and training for the
specialty you want. Each course thoroughly
prepares you for color TV plus audio and
video equipment. Then, you take the spe-
cialized hands-on training on the equipment
you select.

Learn as you work with.equipment
you keep.

You can get specialized audio S

experience as you build your own
AM/FM stereo system complete with
speakers. Or gain real bench ex-
perience with hands-on TV
training as you build a 25”
(diagonal) fully-computer-
ized, programmable color
TV and professional test
instruments. Or train with ==
your own RCA video-
cassette recorder and NRI's *
exclusive Action Video ser- == =558
vicing lessons on videotape. =5

State-of-the-Art VCR

This modern VCR features high-tech-
nology design with electronic pushbutton
tuning, remote control, three recording
speeds with up to 6-hour capacity, high-
speed visual search, built-in clock/timer,
memory rewind and audio dubbing capa-
bility. Direct drive motors and azimuth
recording give outstanding picture
reproduction.

It's yours to keep, as part of your
training. You'll not only use it to learn
operation and servicing techniques, but to
play the absorbing NRI Action Video lessons
that come as part of your specialized train-
ing. In word and picture, you'll learn
theory, construction, and service proce-
dures, see them explained in graphic
closeups. And you get this unique training
only with NRI!

Learn at Home

at Your Convenience

No need to quit your job or tie up
your evenings at night school. No time
away from your family or expensive travel.
NRI comes to you. You are a class of one,
getting both theory and practical hands-
on training backed up by our staff of ex-
perienced educators.

- NRI the Pros’ Choice

More than 65 years and a million
and a half students later, NRI is still the
first choice in home-study schools. A na-
tional survey of successful TV repairmen

WwWwWw americanradiohistorv com

d lessons.

study training, and among them, it's NRI
3 to 1 over any other school.

That's because you can't beat the
training and you can’t beat the value. Only
NRI combines exclusive fast-track training
techniques with modern state-of-the-art
equipment to give you the skills you need
for success quickly and easily. Only NRI
offers such complete training with so many
timely options for specialized bench exper-
ience. Send for our free catalog and get all
the facts on these exciting Master Courses
in Video/Audio servicing.

Free Catalog...
No Salesman Will Call

Mail the postage-paid card today for
your free copy of our 100-page look into
tomorrow. It shows all the equipment you
get, describes each lesson in detail. And it
tells you about other important career op-
portunities in Microcomputers and Micro-
processors, Digital and Communications
Electronics, Electronic Design Technology,
and more. Send today and get started on a
big new future for yourself. If card has
been removed, please write to us.

4

LH|

We’ll give you tomorrow.

NRI SCHOOLS
McGraw-Hill Continuing
Education Center
3939 Wisconsin Ave.,
. Washington, D.C. 20016
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Voice Synthesis
for the Color Computer

Would you believe that using three
resistors, an inexpensive integrated
circuit (IC), two capacitors, a plug, a
$1.59 microphone, and some soft-
ware you can record and play back
your voice on a TRS-80 Color Com-
puter with 16K bytes of RAM? What
if I told you that the quality is better
than that of Texas Instruments’ Speak
& Spell?

In this article I'll show you how to
take any sound input, digitize it, store
it in memory, and play it back on re-
quest, all with the few components
mentioned above! The catch is that
the 16K bytes of RAM will allow you
to record only about 1% seconds of
sound. However, by sacrificing some
reproduction fidelity you may be able
to extend the recording time to 13
seconds or more. This article is meant
primarily to show you how to cap-
ture the sounds, record them, and
play them back. I'll leave the im-
provements up to you. [This is the
third in a series of articles describing
hardware and software projects for

About the Author

William Barden |r. has written many books
on microcomputer programming and design.
He is @ member of the Association for Com-
puting Machinery (ACM) and the Institute of
Electrical and Electronics Engineers (IEEE).
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Third in a Series

William Barden Jr.
28122 Orsola
Mission Viejo, CA 92692

the Radio Shack TRS-80 Model I,
Model 11, and Color Computer. For
a list of previous titles in the series,
see the references at the end of this
article . . . Ed.]

Voice-Frequency Parameters

The range of hearing for humans is
from 20 to 20,000 hertz (Hz), or
cycles per second. In fact, the upper
limit for most people is considerably
lower than 20,000 Hz. The average
telephone circuit has an upper fre-
quency limit of 3500 Hz, and voice
clarity suffers surprisingly little.
Amateur radio operators, to increase
their transmitters” average power out-
put, restrict audio frequencies even
further, to 3000 Hz or so. To repro-
duce acceptable voice, therefore, 1
need to design circuits capable of
playing back frequencies up to
3500 Hz. First, of course, I have to
capture the voice data. A fundamen-
tal rule of digital recording is that the
sampling rate must be at least twice
the maximum frequency to be re-
corded. Voices, then, must be re-
corded at rates of 7000 Hz or better.
In other words, the voice input must
be converted to digital form at a rate
of 7000 samples per second or better.

www americanradiohistorv com

Analog-to-Digital Conversion

To convert the voice signal to
digital form, I will use an analog-to-
digital converter (ADC), which takes
the analog voice input and converts it
to a digital value (see figure 1). The
larger the number of bits in the sam-
ple, the finer the resolution in the
digital representation of the analog
value. If the ADC offers six bits of
data, for example, each digital value
will be within 27¢, or %., of the analog
input value. A S-bit ADC will pro-
duce values within %, of the analog
input value, and so on. When the
digitized form of the input is
replayed, the output waveform will
approximate the original by a series
of square waves. The higher the
sampling rate and the resolution of
the ADC, the more the output will
resemble the original, as shown in
figure 2.

For hardware reasons explained
later, I'll use a 6-bit ADC. To avoid
wasting bits, I could pack four 6-bit
values into three 8-bit bytes. How-
ever, it’s less trouble and faster sim-
ply to put a 6-bit ADC value in each
byte and ignore the two unused bits,
as shown in figure 3. A sampling rate
of 7000 Hz, therefore, will fill 7000
bytes of memory for each second of
recorded sound.

Circla 260 on inquiry card. g
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VOLTS ——»
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TIME ——

A/D-CONVERTER
“SAMPLES"
HERE

CONVERTS
TO DIGITAL
VALUE

[111 ] 0 0 | 0 | o|o | o| 11000048 = 48/63 * 5VOLTS = 3.8 VOLTS

— J
6 BITS/VALUE

DUMMY BITS

Figure 1: An ADC converts an electrical analog, such as voltage, to a binary value.

ORIGINAL "“SYNTHESIZED"
INPUT ouTPUT
X1 SAMPLING W _|_,_|_—l_
X4 SAMPLING m , L\/

Figure 2: The sampling rate and number of bits in the ADC determine how closely
the input signal can be reproduced.
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In commercial voice-synthesis inte-
grated circuits, many techniques are
used to reduce the amount of storage
required for audio data. Texas In-
struments, National Semiconductor,
and other companies produce hard-
ware that can synthesize voices using
only a few hundred bytes of data per
second of speech. In these circuits, the
voice-reproduction processor uses
silent periods, symmetry of wave-
forms, and replication of patterns to
compress the data. Fourier waveform
analysis and other advanced tech-
niques are used as well. The result of
all this processing is a compact,
specially encoded form of the voice
data for the special hardware in-
volved. However, I'll stick with the
“brute force” approach for the time
being. Later in the article, I'll discuss
ways to cut down on the storage
requirements.

To play back digitized sounds, I
need the inverse of an ADC, a digital-
to-analog converter (DAC). The
DAC will take in as data each digi-
tized value and produce as output a
voltage level proportional to that
value. A sequence of all these voltage
levels will simulate an analog wave-
form. If the data was originally cap-
tured by a 6-bit ADC, then a 6-bit
DAC is required to reproduce each
sample.

In theory this brute-force voice
capture and synthesis process is sim-
ple: take an analog voltage as input
from the audio source, sample it 7000

7 6543210 A/D CONVERTER
6-BIT VALUE 0 0] VALUEN
00 oy
Nt 2
D0 ETC.
00
D0
0 0
0 0
0 0
00
— 0 0
0 0
0 0
00
—
"WASTED"
BITS

Figure 3: Although 25 percent of the
storage space is wasted in storing 6-bit
ADC values in 8-bit bytes, it is efficient in
terms of storage speed.
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RA/COBOL MAKES IT ACROSS!

...FROM ONE OPERATING
SYSTEM TO ANOTHER!

A VITAL WAY TO PROTECT YOUR
SOFTWARE INVESTMENT FOR
THE FUTURE!!

The RM/COB®I. ™' language runs on
more different Operating Systems and

more different-sized computers than any
other similar language. For starters, it runs
on NCR and TI minicomputers and, in the
micro field, on the CP/M? MP/M?,
CP/M-86*, MP/M-86*, TRSDOS®, OASIS*,
MOASIS¢, and UNIV?*, (ONYX version)
Operating Systems...to mention only a
few.

T™6

RM/COROL™! and (RT!
ARE GOING STEADY...

...AND YOURE GONNA LOVE 'EM TOO!!

Use your computer to program itself. (RTY T™M#é
(Cobol Reprogramming Tool!) from Cybernetics isa
program generator for RM/¢COB®, TM | that produces
error-free RM/COB®M, TM1 source programs for data
input, file maintenance, and report printing programs.

A full feature interactive program generator, not a
sub-set! Call Now! 714/848-1922.

from CYBERNETICS

www americanradiohistorv com

CICoC JC
| | |
I s B R

Until now, serious business software
of the scope and flexibility seen in the
minicomputer world has not been
available on micros. RM/COBOL ™' now
allows transfer of such software with a
minimum of fuss.

We have participated in such a mini-
to-micro transfer of a major set of
general business software...using
RM/COB®I. ™' as the transfer
mechanism, of course. Running on
literally thousands of minicomputers,
these refined, enhanced, and proven
software packages cover A/R, A/P, G/L,
P/R, Order Entry (with Invoicing and
Inventory Control) as well as Sales
Analysis. The Packages define a new level
of achievement for features and flexibility
in micro applications software and offer
top quality at a reasonable price.

For immediate information, call
714/848-1922 for your complete product
descriptions.

Trademarks of:

I-Ryan McFarland Corp.; 2-Digital Research, Inc.;
3-Tandy Corp.; 4-Phase One Systems, Inc.; 5-Bell
Telephone Laboratories, Inc.; 6-Cybernetics, Inc.

cCyBERNETLCS

b

8041 NEWMAN AVE., SUITE 208
HUNTINGTON BEACH, CA 92647
714/848-1922
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times per second with an ADC, store
the digitized ADC output values in
the memory of a digital computer,
and then play back the values from
memory with a DAC. The process is
illustrated in figure 4.

Color Computer Hardware

The Color Computer has a built-in
6-bit DAC and ADC circuit (see
reference 2). Under normal use, the
DAC synthesizes sine waves for
recording cassette data and
generating musical tones. The ADC
exists partially in hardware and par-
tially in software and is used to per-
form analog-to-digital (A/D) conver-
sion on the joystick positions.

Color Computer DAC. The DAC
(figure 5) is a 6-bit circuit that
operates as fast as data can be output
to it. I'll have to use assembly-
language coding, however, to get the
required output rates of 7000 or more
bytes per second. BASIC would only
allow several hundred operations per
second, far too few for my purpose.

Each 6-bit digitized value can be
output to hexadecimal address $FF20,
the PIA (peripheral interface adapter)
for the DAC. [In accordance with
6809 microprocessor conventions,
numbers in hexadecimal form are pre-
fixed with a dollar sign . . . Ed.] The
value will be held in the PIA until
overwritten by the next value. The
output of the DAC is very rapid (less
than a microsecond), and so it ap-
pears that the DAC is no problem in
my timing scheme. The output of the
DAC goes to a radio-frequency/
audio modulator that converts the
signal to a television picture with
audio. Audio from the DAC, there-
fore, will be heard through the audio
circuits of the television used with the
Color Computer.

Color Computer ADC. The ADC
is shown in figure 6. It uses a com-
parator IC, which compares two in-
puts. The output of the comparator is
either 1 or 0 depending upon whether
the plus input is lower or higher than
the minus input. The output rate of
the comparator-is extremely fast. To
get the comparator output, I read ad-
dress $FF00 and look at bit 7 of that
value.
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COLOR
COMPUTER

AUDIO INPUT
MICROPHONE
5r
ORIGINAL
INPUT
0
T
SAMPLED
INPUT
0
6 1 2 3 4 s
0o{o 0 1 1 0 0]o o 12/63 x 5+ 0.95V
1o 1T 0 0 1 o0lo o 18/63x 5. 1.42
sampLe 2[1 o0 0 0 1 olo o 38/63x 5- 2.69
N .
o wory 3|20 0 0 1 olo o 38/63% 5- 2.69
a7 00 0 0 0lo o 32/63x 5. 2.54
s[1 0 0o 0 0 0|0 o 32/63x 5. 2.54
5
o /
P — ) [ﬂ COLOR COMPUTER
OUTPUT i
AUDIO
OUTPUT
0

Figure 4: Brute-force voice synthesis samples input to digitize it, stores the ADC
values in memory, and then outputs the values from memory to a DAC.
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Why use their flexible discs:

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart Syncom, 3M, Verbatlm or Wabash

when you could be using

MEMOREX

for as low as $1.94 each?

Find the flexible disc you’re now using on our cross reference list...
then write down the equivalent Memorex part number you should be ordering.
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Memorex Flexible Discs...The Ultimate in Memory Excellence

Quality

Memorex means quality products that you can depend on.
Quality control at Memorex means starting with the best
materiais available. Continual surveillance throughout the
ontire manuhclurlna process. The benefit of Memorex's ysars
of media p resulting, for
Y ti The most sophis-

,v‘: Itfind anywhere in the

ticated mtmg P

100 Percent Error Free
Each and every Memorex Flexible Disc Is certitied to be 100

Quantity Discounts Avallable

Memorex Flexible Discs are packed 10 discs to a carton and
10 cartons to a case. Please order only in increments of 100
units for quantity 100 pricing. We are also willing to accom-
modate your smaller orders. ntities leas than 100 units are
available in increments of 10 units at a 10% surcharge.
Quentity are also r 500 or more
dhe-llmeumetlmolnddoduc( 19%; 1 Oooonnonum
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you
4%; 10,000 or more saves you 5%; 25.000 or more saves you

percent error free. Each track of each flexible disc Is tested, @%; 50,000 or more saves you 7% and 100,000 or more discs

to s 0 darde of eams you an 8% discount off our super low quantity 100 price.
They test signal A ion, low-pass Almost all Memorex Flexibie Discs are immaediately available
overwrite, missing pulse error and extre puise error. Theyare  from CE. Qur facilities are to help us get
torque-tested, and competitively tested on drives available  youthe quality product you need, when you need it. if you need

trom aimost every major drive manufacturer in the industry

drives that Rigid quality
audits are built into every step of the manufacturing process
and stringent testing resuit in a standard of excelience that
assures you, our customer, of a quality product designed for

further assistance to find the flexible disc that's right for you,
call the Memorex compatibility hothine. Dial 800-538-8080
and askfor the flexibie disc hotline extension 0997. In California
dial 800-672-3525 extension 0897.

Increased data refiabliity and top p M with Confidence ot
Cusiomar-Orienisd Packaging phom mmcowvw«wmum
. to domnctsopwin s B e s e

quality product. They are proud of their flexible discs and they
package them with pride. Both their packaging and their
labeling have been designed with your sase of identification
and use in mind. The desk-top box containing ten discs Is

are sccepted from
spproved government agencies and most well rated firms st & 10%
nmmvummunmm..mmmmmmww.
scceptance and verification. All sales are finel. Prices, terms and

ol;onmbn(g:‘lllll'm and storage. Both box labels and jacket will b on el ly uniess CE is instructed
bels provi Inlommion on compatibllity, density. sec- diffecen inimum order orders

record 2$20.00 surcharge for special handéing in addition to shipping charges.
loringlend lengthilC et A shioments are F.0 8 Ann Arbor, Michigan No COU's plesse. Nor

and handling instructions and color-coded removable lnbols
are included. A write-protect feature Is available to provide
data security.

certified and foreign checks require bank clearance.
1]

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Raliability—Memorex Flexible Discs

™

4l COMMUNICATIONS
ELECTRONICS™

Full One Yesr — Your A of Quality UP.S ground U.SA ¥ you
%mﬁ?&%%ﬁllmwwucmxlﬂ;r m-umum«mmmmmmmgtmdum c . .
a n credit card order. Order tolt-free in the United States.
one year of the date of purchase. Other than repiacement, :nynmo 800-521-4414. If you are outeide the U.8. or in Michigen, ompu'er Produc's D'Vis’on

will not be lof any of losses dial 313-094-4444. Dealer Inquiries Imn.c Al order lines at

) caused by the use of Communications Electronics are staffed 24 hours. 854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Memorex Flexible Discs. *1981 3 Calt TOLL-FREE (800) 521-4414 or outside U.8.A. (313) 994-4444
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EPSON

—

INTERFACES & CABLES
JEEE $55 RS-232 $70.
APPLE INTERFACE & CABLE $90.
TRS-80 CABLE $35.
L demmm s

Circle 358 on inquiry card.

Protect yourself
against the high cost of static

Electrostatic discharge, in addition to
causing problems like the one above,
can damage delicate electronic
control and logic circuits. It takes so
little voltage that you might not even
feel the spark.

As little as 500 volts can send
erroneous data, alter “memry”, write
incorrect data on a disk, or cause
printers to run wild, throwing paper
into the room. All of which means
expensive service calls and even
more expensive system down time.

Only 500 volts, yet you can easily
generate over 12,000 volts of static
charge just walking across a carpet.
Even on a vinyl floor, 4000 volts is
not uncommon.

The solution is simple
3M Brand Static
Control Floor
Mats can
create an
inexpensive
“island of
protection”
around your
delicate
electronic equipment,
harmiessly draining the
static charge from opera-

'FEBRUARY § SPECIALS

B 5.0

One of the inputs to the com-
parator is from the external joystick
connector. This should be a voltage
level from 0 to +5 volts (V). The
joystick input can be a voltage from
the joystick potentiometer, or it can
be any voltage in that range from any
external device including an audio
amplifier. The second input to the
comparator is from the DAC and is
also 0 to +5 V. A/D conversion is
accomplished by rapidly changing the
DAC output and checking the com-
parator output until I find the two
values that bracket the voltage from
the joystick input.

The Color BASIC ROM (read-only
memory) provides a machine-
language subroutine to accomplish
this. It uses a type of binary search to
converge on the joystick input value
(for details, see reference 2). How-
ever, the subroutine processes four
input values: right joystick X and Y
and left joystick X and Y. In addition,
the routine compares the current
value of each channel with the pre-
vious one until they match. All of this
overhead allows sampling rates of
only 600 to 700 per second, too slow

LEAST
SIGNIFICANT
“WEIGHT®
MC140508
1 2
6821 L8
PIA
ADDRESS
$FF20

PA3

PA4

NEC GREEN 12" MONITOR

~—

1D 19N1AA i /

for my needs. I need a high-speed
ADCI

Voice-Synthesis Software

INPUT Routine. The software for
such a high-speed ADC is shown in
the text box with listing 1. It may not be
the fastest ADC routine around, but
it does allow conversion of about
7733 samples per second. One tech-
nique used in the routine is “linear
coding” without loops, eliminating
the loop overhead. The logic is ex-
plained in detail in the text box.

The INPUT routine takes 6 X 19.1
+ 14.6 microseconds (us) for each
ADC conversion, allowing 7733
samples per second. Note that during
each 129.2-us conversion, the input
voltage may change and the final
value may be off by 25 percent or
more, as shown in figure 7. In the ma-
jority of cases, however, the result is
fairly close for these high sampling
rates of audio frequencies.

The RAM buffer is 10,300 bytes
long, providing for about 1% seconds’
worth of recording.

OUTPUT Routine. The OUTPUT
routine (listing 2) is considerably

+5V

>
3 100K

|, ANALOG
VOLTAGE

OUTPUT

TO
TELEVISION

RF RF

WWW americanradiohistorv com
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BO

It's really quite basic: time is
money.

And BASIC takes a lot more
time and costs a lot more
money than it should every
time you write a new business
software package.

Especially when you
could speed things up with
dBASE II.

dBASE 1II is a complete
applications
development package.

Users tell us they've cut the amount of code they
write by up to 80% with dBASE II.

Because dBASE II is the high performance relational
database management system for micros.

Database and file handling operations are done
automatically, so you don’t get involved with sets, lists,
pointers, or even opening and closing of files.

Instead, you write your code in concepts.

And solve your customers’ problems faster and for
a lot less than with BASIC (or FORTRAN, COBOL
or PL/I).

dBASE II uses English-like commands.

dBASE II uses a structured language to put you in
full control of your data handling operations.

It has screen handling facilities for setting up input
and output forms.

It has a built-in query facility, including multi-
key and sub-field searches, so you can DISPLAY
some or all of the data for any conditions you want
to apply.

You can UPDATE, MODIFY and REPLACE entire
databases or individual characters.

CREATE new databases in minutes, or JOIN data-
bases that already exist.

APPEND new data almost instantly, whether the
file has 10 records or tens of thousands.

SORT the data on as many keys as you want. Or
INDEX it instead, then FIND whatever you're looking
for in seconds, even using floppies.

Organize months worth of data in minutes with the
built-in REPORT. Or control every row and column
on your CRT and your printer, to format input and
output exactly the way you want it.

You can do automatic calculations on fields,

Circle 35 on inquiry card.

IS THIS
COSTING YOU.

records and entire databases
with a few keystrokes, with
accuracy to 10 places.

Change your data or your
entire database structure
without re-entering all
your data.

And after you're finished,
you can protect all that
elegant code with our run-
time compiler.

Expand your clientbase
with dBASE II.

With dBASE 1II, you'll write programs a lot
faster and a lot more efficiently. You'll be able to
write more programs for more clients. Even take
on the smaller jobs that were out of the economic
question before. Those nice little foot-in-the-data-
base assignments that grow into bigger and better
bottom lines.

Your competitors know of this offer.

The price of dBASE II is $700 but you can try it
free for 30 days.

Cali for our Dealer Plan and OEM run-time package
prices, then take us up on our money-back guarantee.
Send us your check and we'll send you a copy of
dBASE II that you can exercise on your CP/M system
any way you want for 30 days.

Then send dBASE II back and we'll return all of your
money, no questions asked.

During that 30 days, you can find out exactly how
much dBASE Il can save you,
and how much more it lets
you do.

But it’s only fair to warn
you: business programmers
don't go back to BASIC's.

Ashton-Tate, 9929 Jefferson,
Los Angeles, CA 90230.
(213) 204-5570.

Ashton-late

©Ashton-Tate 1981
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Fill this space with a graphic

..oq(oo’ooooooooo««.

g

and win a trip to Japan.

The Epson
“Softwear” Sweepstakes.

We're looking for the Picasso of programming. So we
drew up an art contest for people who don't know a
painting pallet from a PROM.

If you've gotan Epson printer, a computer and a little
imagination, you could win a week-long trip for two to
Japan. Or our top-of-the-line*136-column MX-100
printer. Or his and hers Seiko Quartz Watches. Or a
whole lot of honorable mention prizes. And you'll get a
T-shirt with the winning graphic just for entering.

All you have to do is program a GRAFTRAX graphic
— abstract, landscape, still life, whatever — using an
Epson MX-70, MX-80, MX-80 F/T or MX-100 printer.
We'll not only put it on our T-shirts, we’ll be displaying
the winning entries for all to see in June at the National
Computer Conference in Houston.

Why, you may ask, are we being so generous? It’s
simply because GRAFTRAX is the most incredible
graphics capability made for micros. And we want to
see it used to its full potential.

All entries will be judged on originality, creativity
and best use of computer equipment. They must be
postmarked no later than May 1, 1982, and be accom-
panied by the software program, so we can recreate the
winning entries for verification. Make sure the graphic
is no larger than 8" x 10" and no smaller than 4" x 6"".
And remember, if you digitize art or a photograph, it
must have been originally created by you.

So get busy and enter.
You might be a winner.

And your software
could be your “soft-
wear.”

EPSON

EPSON AMERICA, INC.

3415 Kashiwa Street « Torrance, California 90505
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“SOFTWEAR”
SWEEPSTAKES
RULES

l) Any computer equipment may be used to format the entry,

but the graphics output must have been printed on an E;
MX-70, MX-80, MX-80 F/T or MX-100 printer with either
built-in or ?ﬁmal GRAFTRAX. Winning entries will be re-
created by Epson for verification. '

2) Each entry must be accompanied by ftware prog
used to create it. All entries and software and the rights to use
them become the property of Epson America, Inc.

3) All entries must be at least 6"x 4" and no larger than 8”x 10”
in size,
4) Art or photographs, if used, must have been created by the
entrant.

5) All entries will be judged by an independent panel of
judges on their creative merit, originality and best use of com-
puter equipment. Decision of the judges is final.

6) This contest is valid from January 1, 1982 until May 1, 1982,
Entries must be postmarked no later than May 1, 1982.

7) Participation in the Epson “Softwear” Sweepstakes is

to any except the following: employees of Epson America,
Inc., its service agencies, or their families.

8) Winners will be notified by mail no later than June 1, 1982.
A list of winners will be made available b; di ¢ d

y a
self-addressed envel(% to Epson America, Inc., 3415 Kashiwa
Street, Torrance, CA 90505.

9) Entries will be maintained on file at Epson America, Inc.
until January 1, 1983.

10) Prizes are as follows: First prize includes round-trip
economy air transportation for two to Tokyo, from the airport
nearest the winner’s place of residence, and six nights stan-
dard hotel accommodations, double occupancy. Trip does not

include ai departure taxes, hotel service ¢l » cost of
transpmauPhovo':or other expenses incurred be(orehn?sving the
airport of initial departure, returning to Tokyo airport and re-
turning home from the airport of initial departure; nor does it
include meals or gratuities. Second prize consists of one
Epson MX-100 Printer. Third prize consists of his and hers
Seiko Quartz Watches. Additional prizes indude 25 Micro-
Nine Printheads, 50 Epson Digital Watches, and 100 Epson
Ribbon Cartridges.

ll) You may enter more than once, but each entry must be

accompanied by the official entry coupon below.

12) Void where prohibited by law.

Attach this form firmly to the back of each graphic you enter.

NAME
STREET
CITY
STATE

PHONE ( )
COMPUTER EQUIPMENT USED

ZIp

PRINTER MODEL AND SERIAL NUMBER

w

T-SHIRT SIZE S M L

Mail entries to:
"SOFTWEAR"” SWEEPSTAKES
Epson America, Inc.
3415 Kashiwa Street
Torrance, California 90505

EPSON

EPSON AMERICA, INC.

Xi

Circle 128 on inguiry card

simpler than the input routine. The
routine points to the beginning of the
buffer, delays about Yo second,
fetches a value from memory
(LDA,X+), outputs the value to the
DAC (STA $0FF20), tests for the end
of the buffer (BUFEND), and then
returns for the next value if there are
more data remaining,.

SELECT Routine. The SELECT
routine connects the right joystick X

1

channel to the ADC and routes the
DAC output to the television’s built-
in speaker. SELECT is executed once
at the beginning of both INPUT and
OUTPUT.

BASIC Driver. The 6809 assembly-
language subroutines shown in
listings 1 and 2 are relocatable, that
is, they can be placed and run
anywhere in memory and still operate
properly. Listing 3 shows the same

+5V
Y
0- 5 VOLTS ﬁ
FROM RIGHT 2
JOYSTICK, X 2
q o
+12v
10K
Yo VW +
LM339 ) JOY IN
MC14529 -
Co—n LOGIC
> va COMPARATOR 00R1
C—
W
D/A - CONVERTER
6 (SEE FIG. 5)
0-5 VOLTS
oura erom (— (- > 0 ar
MODULATOR
HEXADECIMAL
ADDRESS FF20
6821
DATA TO
0 PA7
F—FF/\'\'J
. r_/\’___ -
FROM [>——— caz [PELL (6>
o L\/\/
FFO3
2 SELECT LINES
SELECT JOYSTICK
r\/__/\‘ CHANNEL
DATA
FROM [ >— ce2 |EL2 S
cPU

FFO1

Figure 6: The Color Computer ADC uses a
bracket the joystick input value.
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Listing 1: The INPUT routine is coded in 6809 assembly language with a minimum of branch instruttions to maximize execution
speed. The routine performs 7733 A/D conversions per second.

1728
17C4
3FFF

1728 17 9983

172E 103E FFoo
1732 BE 17Ca

1735 C6 @9
1737 F? FF20
1730 RE A4
173C 2B Q4

173E CO 40
1749 20 24
1742 CB 49
1744 20 a
1746 F7
1743 A€ A4
174€ ZB 24
174D C9 29
174F 20 R4

1731 cB 29
1753 20 09
1798 F?  PF20

1738 ARG A4
17358 2B Q4

173C Ca 10
173E 29 B4
1769 CE 10
1762 20 00
1764 F7 FF20
1757 R6 A4
1763 2B 84
1768 CO 08
176D 20 04
176F CB o2
1771 20 092
1773 F7 FF29
1776 RS R4
1778 28 24
177A CO 04
177C 29 o4

1 E’ F7 FFZO
173% A6 A4
1737 2B 04
1735 Co 2
1768 20 @4
1730 CB 92

The INPUT Routine

For those of you not acquainted
with assembly language, the input
routine shown in listing 1 is not as im-
posing as it looks. The datum on the
extreme left of the listing is the hexa-
decimal location in memory where the
instruction is found. The next two
columns represent the machine code of
the instruction in hexadecimal. The
fourth column is simply a line number.
The remaining four columns are the
assembly-language program contain-
ing the optional label, the op-code
mnemonic, the operand, and com-
ments, respectively. The dollar sign ($)
is used to signify a hexadecimal value.

20100 ORG $1728

00119 XXEFEXEXEXEXEEREERELIEF AR AR KAEE KRR KK
X

68120 X SPEECH SYNTHESIS PROGRAM

29130 ¥ ACCUMULATES 1 1-3 SECONDS WORTH OF INPUT *

09149 x PLAYS BACK ON REGQUEST
00130 * EHTER AT INPUT TO RECORD
BA1€0 k ENTER AT QUTPUT TO PLAY BACK

*

08179 x**:**t*r*****x*x***xx*xlxxx*xx*xtt**xt*xwxx*

Q6189 X
30190 BUFFER EQU
P0200 BUFEND EQU

$4200-10300
$3FFF

EHD OF BUFFER

#$OFFOG LOAD INPUT PIR-ADDRESS
#BUFFER LORD BUFFER PNTR RDDRESS
LORD START YVALUE

OUTPUT FIRST VALUE

INPUT COMPARATOR

GO IF TOO LDW

SUBTRACT DELTA

GO TO SECOND ITERATION

GO TO SECOMD ITERATION
OUTPUT SECOMD VALUE
INPUUT COMPARATOR

GO IF TOO LOW

SUBTRACT DELTA

G0 TO THIRD ITERATION

G0 TO THIRD ITERATION
OUTPUT THIRD VALUE
INPUT COMPRARATOR

GO IF TOO LOW

SUBTRACT DELTA

GO TO FOURTH ITERATION

GO TO FOURTH ITERATION
OUTFUT FOURTH VALUE
LORD COMPARATOR

GO IF TOO LOW

SUBTRACT DELTR

GO TO FIFTH ITERATION

GO TO FIFTH ITERATION
QUTPUT FIFTH VALUE
INPUT COMPARATOR

GO IF TOO LOW
SUBTRACT DELTA

GO TO SIXTH ITERARTION

GO TO 3IXTH I1TERATION
OUTPUT SIMTH YALUE
INPUT COMPARATOR

GO IF 70O LOW
SUEBTRACT DELTA

GO FOR HEXT VALUE

GO FOR NEXT VYALUE
TEST FOR EHD OF BUFFER

98210 INPUT  LBSR SELECT SELECT RIGHT.X
20229 LDY

20230 LDX

299240 INPOOY LDB #$90

28270 STB $QFF20

20260 LDR s

89270 BMl INPB1S

00280 SUBB #%$40

202399 BRA INPB2O

06300 INPA1S ADDB #240 ADD DELTA
20319 BRA INPO20

20320 INFPE20 STB $OFF20

00330 LDA .Y

20340 sml IMPO23

oR3I0 Suss #$29

20360 BRA INPO30

02370 INPR23 ADDB #320 ADD DELTA
20380 BRA 11PO30

©935¢ INPR3O STB $OFF20

20400 LDA .Y

20410 8Ml INPO3T

00420 SuUBB #5109

00430 BRA INPO40

90449 INFO3S ADDB #£10 ADD DELTA
09450 BRA INPB4Q

004650 INPR4Q 3TB $OFFZ0

00470 LDA A

29450 BMl INPO4T

00450 suBsB L 1)

00590 BRA INPOSO

00510 INPO4D ADDB "8 AOD DELTA
263520 BRA INFOSO

20539 INPBIE STB $OFF20

00543 LDR s

09350 BMI INPB3S

20560 sues "4

29570 BRA InFPOER

09%L0 iMNPOSS ADCB [ L] ADD DELTA
o533 BRR INPRER

Q0600 INPBGOD STB SOFF29

00610 LDA Y

00620 BMI INPBET

BO620 suee w2

00640 BRA 1NPG70

98659 INFOSS RADDB w2 ADO DELTA
0BLE0 BRA INPB79

QO6TY IMPO?D  3TB s B STORE VALUE
QuUe3a CMPY #BUFEMD

0UESY BHE INFRD3 GO IF NOT EHD
22709 RTS EMD-RETURN

The pound sign (#) indicates that the
operand is an “immediate” value to be
used by the op code, rather than a
variable in memory.

Six sections of the code are virtually
identical. Each one starts with STB
$0FF20 and ends with BRA INPxxx.

In each section the value in the B
register is output to the DAC by STB
$0FF20. The DAC immediately
changes this value to a voltage level.
The output of the comparator is then
loaded into the A register by LDA Y.
The Y register was previously loaded
with the address of the comparator
output, $OFF00. If the value in A has
bit 7 set, a branch on minus (BMI) is
done, and a delta value (one-half of the

present range) is added to the value in
the B register. If the value in A has bit 7
reset, the SUBB #%xx is done to sub-
tract the delta value.

The six sections taken together con-
stitute a binary search to find the input
value. At INP070, the B register holds
the final value. It is stored in the next
memory location pointed to by the X
register. The “,X+" form of the in-~
struction automatically increments the
X register by 1 to point to the next
location after the current store. The X
register is then compared to BUFEND,
the last location for storing digitized
values. If there is space left, the routine
branches back to INP0OS to sample the:
next value.

270 February 1982 © BYTE Publications Inc
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Organizes Your
Organization

MS-80, a data base management system, ofters rating reports, generating other data files or on-
the user a quick and casy way to organize and line updating of input files that already exist
efficiently manipulate data so sound decisions FMS-80 is able to call other programs like sub-

can be made on facts displayed.
FMS-80°°°
is the

most power-
ful stand
alone DBM
program
available to
the micro-
computer
industry.

Completgly

languay
it offers
these features:

* User definable
File Dcfinitions
Screen Displays
Reports (with
math and field
break analysis)
Sclection Criteria
(on any or all k
fields)
Menus (that ap-
plications programs
can be selected from)
Instantancous data query on
indexed records.
Mathematical  manipulation
of numeric data fields using
the report generator or the
programming language EFM
(Extended File Maintenance)
Easy to use video “how o’
training tapes are available.

Manipulation of up to 19 differ-

ent data files (using EFM)
at one time and display..
ing this information

‘on the screen, ge

Circle 346 on Inquiry card.

routines in EFM

FMS-80 is able to read data files that other
programs have generated

No restrictions to record size other than avail-
able RAM memory space

Operates under CP/M? MP/M® or CDOS®®

FMS-80 allows the flexibility to quickly create
programs that
allow data to be
entered in

form that

a secretary
recognizes

and

generates

reporls

that the

manager requires.

If you're continuously asked to
do applications programs and
don’t have time to do it in
BASIC, consider FMS-80.

For additional

information contact

Systems Plus,

1120 San Antonio Road,
Palo Alto, CA

94303. Phone
415/969/7047

°2*TM of DIR Associates
°*TM of Cronmemeo, Sunnyvale. CA
*TM of Digital Research. Pacitic Grove, CA
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Circle 28 on inquiry card.

%WER

FOR YOUR APPLE
e 2 D[ ano][+

AT TIME Ty, INPUT
1S JUST ABOVE 2.5 VOLTS

to
5
——————————————— FIRST "TRY" IS MADE
AT ABOUT 3.75 VOLTS
APPLESOFT: 30.3 MIN. |
MICROSPEED II: 3.9 MIN. i
| MICROSPEED Ii+: 2.4 MIN. i
0 }
to

’

LAST "TRY" IS MADE CLOSE TO ORIGINAL
STARTING POINT AT TIME T,.

ACTUAL VOLTAGE IS MUCH LOWER.

Figure 7: By the time the software has bracketed a given voltage sample, the true
voltage has often changed significantly, as shown in this sequence: However, as long
as the sampling rate is at least twice the highest frequency to be measured, the
magnitude of the error will be acceptable.

FRIENDLY

+5V
f
ONLY THIS INPUT IS USED
IN VOICE SYNTHESIS
31000 :
RBGHT
JOYSTICK
« 5 10 <]
FROM SWITCH[ >— 04 3 20 ) —J v
INPUTS TO
MC14529
REQUIRES APPLE, SINGLE DISK LEFT
U SPEED J[ USES 2mHz PROCESSOR AR
L/ SPEED J{+ USES 4mHz PROCESSOR 5 1c) ﬂ X
SEE YOUR DEALEROR CONTACT: FROM SWITCH 4320 —<]
r 1...|4_|‘+|.4 TR
1 b
8910 Brookrldoo Dr., S(u-lc 608, 6ggr Mariboro, Md. 20870 I

I'm Interested: Please Send
O | SPEED ){ *485. O 160 page Manual $35. FIVE-PIN

l O {2 SPEED X+ '645. O Detailed Information I DIN PLUGS

| Name I

| :t:ms — | | Figure 8: The Color Computer’s jowstick inputs allow four channels of data. Only
| State zZp.  UICE | | the X input of the right channel is used in this project.

-

—————_——--—‘—
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Gain instant access to over 1,200
information and communication services
for as little as $4.25 an hour.

They’re all at your fingertips
when you join The Source,5M
America’s Information Utility.

The Source can improve your effi-
ciency, speed your work, and reduce
expenses in your organization by giving
you access to personal and business ser-
vices that run the gamut. From electronic
mail and discount buying services to
stock reports and hotel reservations.
And in most cases, You can reach The
Source with a local phone call using any
standard microcomputer, communicat-
ing word processor, or data terminal.

SourceMailSM. .. faster than
U.S. Mail, cheaper than most
long distance calls.

SourceMail is an electronic mail
system that lets you send messages to
other Source subscribers, anywhere in
the country. Use it to
communicate with
your field offices or
traveling sales
representatives.
Create your own
network to clients,
associates, outlets
or suppliers. Store
information for
later retrieval
when needed. The Source can even cor-
rect spelling errors.

Best of all, communicating through
The Source can be cheaper than any
other method. . . including long-distance
phone, Telex, facsimile, express mail, or
messenger.

Streamline your business operations.

Just feed The Source your figures
and it will calculate your taxes, cash
flows, equity capital, lease vs. equip-
ment purchase, loan amortizations,
annual interest rate on installment loans,
depreciation schedules. Use its Model 1
service for financial planning, simula-
tion, and analysis.

You can use The Source’s powerful
mainframe computers to write and store
your own programs, with computer lan-
guages like BASIC, COBOL, FOR-
TRAN, RPGI! and assembly language.
Naturally, we give you a private access
code so your programs and data inputs
are secure.

Your electronic travel agent.

Plan your trips with instant national
and international flight schedule infor-
mation. Use The Source Travel ClubSM
to arrange airline
tickets, rent a-car,
and make hotel res-
ervations. Use The
~ Source to check the
weather ahead or find

the best place to eat using our electronic
Mobil Restaurant Guide.

Instant access to the stock market.
Whatever your investments —
stocks, bonds, mutual funds, T-bills,
commodities, futures or others — The
Source will give you

updated investment
information 22
hours a day. We

go beyond mere
market quotes to
add economic,
business, and
financial commen-
tary by noted econo- §
mists and securities
analysts.

Around the world or around
the corner, find out about the latest
news straight from
United Press
International.
You can select
only the news, busi-
ness reports, sports
or features you want. ..
geographically, by date,
or subject matter. Get the
latest update within 2% minutes
of a filea report, or go back to
earlier coverage.

That’s just the beginning.

There’s so much more. The Source
has an electronic personnel search net-
work. It lets you barter your goods and
services with other businesses. Orders
hard-to-find technical and business
books direct from the publisher. Gives
you a daily review of Washington ac-
tivities. Lets you order thousands of busi-
ness and consumer items at discount
prices. Maintains your stock portfolio.
And we’re improving and adding to our
subscriber services every day.

Anyone can use The Source.

You don’t have to know computer
languages or have programming skills.
The Source operates on simple, logical
English commands. It comes with a
complete user’s manual, categorized
directory, and private sign-on codes.

The Source isn’t limited to your
office. You can access it from home, or
on the road, 22 hours a day. Use it to
catch up with office work, or for self-
improvement and family fun. The
Source will play bridge with you, coach
your children in foreign languages,
help select dinner wines, give you the
latest movie reviews, and more. It’s

amazingly versatile.

www.americanradiohistorv.com

The value with the guarantee.
For all the communications and in-
formation services, you pay only a $100,
one-time subscription fee and $18 per
hour during the business day when you
are actually using it. From 6 P.M. to
midnight and on weekends and holidays
The Source is just $5.75 an hour. From
midnight to 7 A.M. the rate drops to
$4.25. Minimum monthly
usage charge is only $10.
What'’s more, we’re so
sure you’ll find The Source
just what you need, we offer a
30-day money-back guarantee.
If you’re not completely satisfied,
write us and cancel. We’ll refund
your $100 hookup fee in full, with-
out question. Youpay only for time
actually used.

See your dealer, or mail card
for free brochure
To learn more about The Source,
visit one of the more than 800 computer
stores that offer The Source. Or rush the
postage-paid card to get your 16-page
color brochure and index of over 1,200

. Source services.

Find out how much The Source can
do for you.

Department M56
1616 Anderson Road
McLean, VA 22102

Please send me your free 16-page
color brochure without obligation.

(name) (Please Print)

(telephone)

(Company if for business use)

(address)

(city/state/zip)

Do you own a microcomputer,
terminal or communicating word pro-
cessor?

If yes:

(make/model)

The Source is a servicemark of Source
Telecomputing Corporation, a subsidiary of
The Reader’s Digest Association, Inc.
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Listing 2: The OUTPUT routine is coded in 6809 assembly language. It retrieves values stored in memory and reproduces the
original input by outputting the data at the original input rate. Data is output to the television audio modulator.

1735 &b i8 20710 OUTPUT BSR SELECT SELECT DAC QUTPUT
1738 86 3C 20720 LDA #$3C LOAD IHITIALIZATION “YALUE
1730 BY FF23 AB738 STA $OFF23 INITIALIZE PIA FOR OUTPUT
17RG GE 17C4 0a740 LDX #BUFFER POINT TO BUFFER
17A3 86 12 PR750 OUTB10 LDA #13 DELAY COUNMT
17AS 4A 08768 NUTRZR DECA DELAY LOOP
17R6 26 FD Qo770 BHE ouTeze DELAY
17A8 A& =1%) 20780 LDA s ¥+ GET YALUE
17AR B7? FFz2e 28730 STA $OFFZ0 QUTPUT TO DAC
17AD 8C 3AFFF 22800 CHMPX #BUFEND TEST FOR END OF DATA
1780 26 Fi 20810 BME ouTale GO IF MNOT END
17z 39 20820 RTS ENMD~RETURM
1783 BE FFO1 96838 SELECT LDA $OFFA1 GET PIR COMFIGURATION
17BE 84 F7 Qos4a ANDA #50F7 RESET LSB OF MUX SELECT
ivB8 BY FFa1 ogsse - STA $0FFB1 STORE
178B B6 FFO3 228€0 LDA $0FFO3 GET PIA COMFIGURATION
17BE 84 F7 28870 AMDA #$OF7 RESET MSB OF MUX SELECT
i7Co B7 FFa3 00e60 STH $OFF@3 STORE
17C3 39 208950 RTS RETURM

0000 29500 END

Listing 3: A BASIC program that loads the INPUT and QOUTPUT routines into memory, defines them as external USR calls, énd
allows the user to store and play back up to 12 seconds of speech.

100 PCLERR 1:CLEAR 18,8H1720
119 REM YOICE SYNTHESIS PROGRAM IM BASIC FORM

120 DATA 247.25%5,32,166,164,43,4,192.0,32,4,203,0,32,0

130 DATA 23.0.133,16,142,255,0.142,23,196, 198,128

142 DATA 231,128, 140,63, 255,38, 157,57, 141,24, 134, 60, 183, 255,35

158 DATA 142,23,196,134,1%,74,38,253, 166, 128, 183, 255, 32

160 DATA 140.63.255,38.241.57,182,255,1,132,247, 183,255, 1,182,255, 3
178 DATA 132,247,183,255,3,57

189 FOR J=8 TO 5

198 RESTORE

200 FOR I=&M1737+J%15 TO &H1745+J%15

210 READ A

220 FOKE 1.A

238 HEXT 1

240 POKE &H173F+JK15,2°¢6~J)

252 POKE &H1743+J%15,2°C6~0)

260 HEXT .J

270 FOR I=4H172B TO %H1736

26@ READ A

290 POKE 1.A

309 MEXT I

310 FOR I=8H1791 TO zH17C3

326 READ A

330 FOKE 1.

340 HEXT I

350 DEFUSRO=LH172B:DEFUSR1=4H1799

360 INPUT "RECORD (R> OR PLAY C(F)>?";A$

370 IF RA$="R" THEM A=USRB/@> ELSE IF A$="P" THEM.A=USR1¢(®> ELSE GOTO 360

388 GOTO 368
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Double your

disk storage capacity...

simply by switching

If you have an Apple, TRS-80. Zenith, North Star or
any other single-sided 5%" disk drive, you can
double disk capacity by simply switching to the
Flip/Floppy disk from Omni. It works just like your
present disks, except you can flip it over and
record on the reverse side. SO you can consolidate
programs and files that used to require two disks.
You can halve your disk requirements. And save
money.

Each disk comes with some impressive specifica-
tions: They're certified error-free at more than twice
the error-threshold of your system. Rated for more
than 12 million passes without disk-reiated errors or
significant wear. And precision fabricated with such
standard features as reinforced hub rings.

o Omni’s new

reversible disk.

Call Omni toll-free today. Get premium disks. Twice
the capacity. A full money-back guarantee.
Unbeatable price. And if you order a ten pack now,
a free $5.00 storage case as well.

NI

Omni Resources Corporation
4 Oak Pond Avenuse, Millbury, MA 01527
(800) 343-7620  In Mass. (617) 799-0197
Dealer inquiries invited.

Software Houses: We also offer duplicating and
formatting services. ‘

$26.00-Five pack

(Equivalent to 10 single-sided disks)

$50.00-Ten pack

(Equivalent to 20 single-sided disks)

Free

Protective plastic
storage case with each
10 pack ordered by
3/1/81

Order toll-free (800) 343-7620.
In Mass. (617) 799-0197.

Circle 256 on Inguiry card.

Send the folliowing Flip/Floppy disks.
t understand they have a full 90 day money-back
guarantee Iif 'm not completely satisfied.

System & model #
Five packs @ $26.00 §.
Ten packs @ $50.00° §

® includes plastic case
Shipping and handling s 150
5% sales tax (Mass.ony) S__
Total §.
____Check (to Omni Resources) ____COD.
—Master Card ___Visa
Card # Exp
Name
Address __
Tel

wwWwW americanradiohistorv com
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programs converted to DATA values
in an Extended Color BASIC pro-
gram. This BASIC program stores
DATA values into memory locations
$172B through $17C3. To condense
the number of DATA values, the
loop from 180 through 260 replicates
the six sections of the INPUT routine
six times. Values of 64, 32, 16, 8, 4, 0.1uF R1

100K
and 2 are POKEA for the delta values - A 31 N

in two places. The following loops LM390ON D Sy .

move the remaining values. —,;7 21, - (PIN 1)
There are two entry points to the (PIN 3)

code, one at INPUT and one at OUT- |

PUT. In this fixed location for the 388 s

program, INPUT is at location $172B i 57

and OUTPUT is at location $1799.

USRO calls the INPUT routine and

USR1 calls the OUTPUT routine. j;—\ c2 Vour = Vi (:_f)

(REAR)

CRYSTAL
MICROPHONE R2
CARTRIDGE 1MEG.

AA
Wy

+5V

VouTt™ 2.3 VOLTS

o7 3+ . WITH NO INPUT
Building the Input Device
ALL RESISTORS 1/4 WATT

The normal joystick inputs are ALL CAPACITORS DISK
shown in figure 8. Each joystick plug
is a 5-pin DIN jack. On each DIN Figure 9: An op-amp serves as a "X 10" amplifier to up the output from the crystal
jack, one pin is connected to the X  microphone to the voltage range of 0 to 4.6 V.

INDUSTRIES, INC.

In Texas Orders 21969 Kat
E y Freeway
Questions & Answers Katy (Houston) Texas 77450 1-800-231-3680

1-713-392-0747 800-231-3681

SAVE BIG DOLLARS ON ALL TRS-80° HARDWARE & SOFTWARE

TRS-80" BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas.

WE ALWAYS

WE OFFER ON
REQUEST OFFER
NO extra charge for Master Card

Federal Express {Overnight Delivery)

To Order

b or Visa.
Houston Intercontinental y i W":‘XJ'\ We use Direct Freight Lines. No
Airport Delivery {Same Day) - — == long waits.
U.P.S. BLUE (Every Day) = "“':.T.'}.ﬁ”f.‘.’ o We always pay the freight and
References from people who have No Tax on Qut of Toxas Shipments! IngurEnsg
bought computers from us probably Toll free order number
in your city Save Our capability to go to the giant

10% 15% hours s, i Fr. Worh, Touns,

TRS-80 is a Registered Trademark of Tandy Corp -
OR MORE to keep you in stock.
ED McMANUS We Specialize In Overseas Shipments JOE McMANUS

@ Telex 77-4132 (Fleks Hou) -
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NOW TWO LOCATIONS

SAVE TIME e SAVE SHIPPING

278

a_ M - w

800., 5699

410 Recordér $59.00
810 Disc Drnive $444.00
822 Printer $359.00
825 Printer $629.00
830 Modem $159.00
820 Printer $269.00
850 Interface $159.00
New DOS 2 System $21.00
CX30 Paddie $18.00
CX40 Joy Stick $18.00
CX853 16K RAM $89.00
Microtek 16K RAM $7500
MicCrotek 32K RAM $159.00
One year extended warranty . ........... ... ... $50.00

—— = ATARI 400
[ 16K. ... $329

j 32K.... $478
. 2 48K.... $555

ATARI SOFTWARE
CX404 Word Processor
CX404 PILOT
CX413 Microsolt Basic
CX4101 Inwitation Yo Programing |
CX4102 Kingdom
CX4103 Statistics
CX4104 Mlaling List
CXx4105 Blackjack
CX4106 Invitation to Programing 2
CX4107 Biorythm
CX4108 Hangman
CX4109 Graph It
CX4110 Touch Typing
CX4008 SPACE INVADERS. .
CX4112 States & Capitals
CX4114 European Countries & Capitals
CX4115 Mortgage & Loan Analysis
CX4116 Personal Fitness Program
CX4117 Invitation To Programing 3
CX4118-20 Conversational Languages (ea.)
CXx4121 Energy Czar
CX1.4001 Educational Master
CX6001-17 Talk & Teach Senes (ea )
CX8106 Bond Analysis
CX8107 Stock Analysis
CXx8101 Stock Charting
CXL4002 Basic Computing Language
CXL4003 Assembler Editor
CXL4004 Basketball
CXL4005 Video Easel
CXL4006 Super Breakcut
CXL4007 Music Composer
CXL4009 Chess
CXL4010 3-D Tic-Tac-Toe
CLS4011 STAR RAIDERS
CXL4012 MISSLE COMMAND
CXL4013 ASTEROIDS
CXL4015 TeleLink
Visicale
Letter Perfect (Word Processor)
Source
Ccxa81 .
Cx482
Cx483 .
Cx484

Atari
Microtek :‘SK i iip

A

Commodore
684K upgrade

Hewlett Packard
16K upgrade ., ..... ..

32K Expansion ..
PHP Printer Solid State

..$328.00
....$319.00

RAM

\

PHC 004 T1-99/4 Home Computer

PHP 1600 Telephone Coupler

PHP 1700 RS-232 Accessories Interface
PHP 1800 Disk Drive Controller

PHP 1850 Disk Memory Drive

PHP 2200 Memory Expansion (32K RAM)
PHA 2100 R F. Modulator

PHP 1100 Wired Remote Controllers{Pair

TI-99/4A $379

$399.00
$169.00
$169.00
$239.00
$389.00
$319.00

$43.00

$31.00

PRINTERS

Centronics 739-1 . T $649.00
Diablo 630 Speclal .. $1799.00
Epson
MX70 ... $359.00
INAXBA K ok i | o’ S $469.00
MXBOFT Call
MX100 Call
NEC
8023 .. 1 $639.00
7730 . R Call
7720 4 Cait
2710 552043 Cait
Okidata
82A . $499.00
83A $769.00
..... g . $1129.00
Citoh Starwrite
5 CPS-P . ... $1329.00
45 CPS-P . $1699.00
Paper Tiger
445G ... $699.00
460G $899.00
560G $1129.00
Talley
802477 $1399.00
8024.L $1629.00
Xerox 820
System | 5%2" $2450.00
System 11 8~ $2950.00
CPM 5% $169.00
Word Processing $429.00
Super Calc $269.00

exas Instruments

PHM 3006 Home Financial Decisions $26.00
PHM 3013 Personal Recorg Keeping $43.00
PHD 5001 Mailing List $60.00
PHD 5021 Checkbook Manager $18.00
PHM 3008 Vigeo Chess $60.00
PHM 3010 Physical Fitness $26.00
PHM 3009 Footbali $26.00
PHM 3018 video Games | $26.00
PHM 3024 Indoor Soccer $26.00
PHM 3025 Mind Challengers $22.00
PHM 3031 The Attack $35.00
PHM 3032 Blasto $22 00
PHM 3033 Blackjack and Poker $22 00
PHM 3034 Hustle $22.00
PHM.3036 Zero Zap $18.00
PHM 3037 Hangman $18.00
PHM 3038 Connect Four $18.0Q
PHM 3039 Yahtzee $22.00
PHM 3017 Terminal Emulator | $39.00
PHM 3026 Extended Basic $88.00
PHM 3035 Term:na| Emulatar Nl $45.00

HOW TO ORDER: Phone orders Invited or send check or money order and recelve free shipping In the continental United States. PA residents add 6% sales tax.

computer mail order west
800-648-335I

IN NEVADA, CALL (702) 588-5654

P.O. BOX 6689, STATE

BYTE February 1982

LINE, NEVADA 89449
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TO SAVE YOU MORE!
COSTS ¢ SAVE SALES TAX

(ﬁ) HEWLETT oy e
HP*85 16K M X
PR DACKARD o ey e Seeom

Graphics Plotier (72258B) $2079.00

NOW IN STOCK!
The new HP41CV Calculator
Call for HP Software Prices & Information
Call for Calculator prices
SOFTWARE
commodore oo 29900
2 = WordProa Plys $£329.00
Commodore Tax Package $399.00
8032 $1069.00 Visicalc $149.00
4032 . $969.00 BP! General Ledger $329.00
& 4016 .. i $769.00 0ZZInformation System $289.00
Termlnals 8096 . $1569.00 Dow Jones Portfolio $129.00
Super Pet . $1599.00 Pascal $239.00
Televideo 2031 $529.00 Legal Time Accounting $449.00
910 $579.00 8050 . $1299.00 Word Craft 80 $289.00
912C $699.00 4022 : e $599.00 Power $89.00
920C $749.00 C2N $63.00 ‘Socket-2-Me $20.00
950 $939.00 Jinsam sCall
Caili for computers Word Pro 4 Plus . S......%299.00 MAGIC $ Call
Zenith 719 $749.00 Word Pro.3 Plus $199.00  The Manager i - . $209.00
Adds $549.00 Softrom . - . .. $129.00
—— ==
Monitors
12" Green $169.00
13" Color $349.00
Sanyo 12" B&W $259.00 P ————————
12" Green :269.00
15 Coror 200 VIC 20 3259
11 10" Color $349.00 COMPLETE
Modems
Novation Auto $239.00 Vic-TV Modual $19.00 VIC1212 Programmers Aid Cartridge $45.00
D Cat $169.00 Vic Cassetle $69.00 VIC1213 VICMON Machine Language Monitor  $45.00
Cat $159.00 Vic 6 Pack Program $44.00 VIC1901 VIC AVENGERS $23.00
HAyes VIC1530 Commodore Datassette $69.00 VIC1904 SUPERSLOT $23.00
Smart .. $239.00 VIC1540 Disk Drive $499.00 VIC1906 SUPER ALIEN $19.00
Pioneer Lazer Disk $599.00 VIG1515 VIC Graphic Printer $399.00 VIC1907 SUPER LANDER $23.00
BSR X-10 Systems VIC1210 3K Memory Expander $32.00 VIC1908 DRAW POKER . $23.0Q
PK 500 $84.00 VIC1110 8K Memory Expander $53.00 VIC1909 MIDNIGHT DRIVE $23.00
LM 501 $16.00 VIC1011 RS232C Terminai Interface $43.00 VT106A Recreation Pack A $44 .00
AMB11 $17.00 VIC1112 VIC |EEE 488 Interface $86.00 VT107A Heme Calculation Pack A $44.00
AM286 $17.00 VIC 1211 VIC 20 Super Expander $53.00 VT164 Programmable Character/Gramegraphics  $12.00
VT232 VICTerm | Terminat Emulator $9 Oy

Add 3% tor VISA or MC. Equipment subject to price change and availability without notice.

computer mail order east
800 233-8950

N PA. CALL (717) 327-9575
501 E. THIRD ST., WILLIAMSPORT, PA 17701
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channel, one to the Y channel
(up/down), one to ground, one to
+5 V DC, and one to a push-button
switch on the joystick. The joysticks
are dual potentiometers with resis-
tances varying according to the X/Y
position of the joystick. The output
of each potentiometer varies from 0
to about +5 V.

In this application I'll be using only
the X channel of the right joystick. I'd
like to convert an audio signal, which
is essentially an AC voltage, to a level
of 0to 5 V DC. This level can then be
sampled, digitized, and stored in
memory by the ADC hardware and
software.

Figure 9 shows a simple voice-input
circuit for connection to the Color
Computer’s right joystick jack. To
convert the sound to an analog
voltage, I use a crystal microphone.
Its output is on the order of tenths of
a volt. A simple “op amp” (opera-
tional amplifier) ups this voltage to
the desired 0 to 5-V range. The
amplifier's resting voltage, or bias, is

about 2.3 V. As sound is applied,
this voltage fluctuates in the 0 to 5-V
range.

Since the amplifier I'm using re-
quires less than 0.004 amperes, I can
power it with the 5-V DC supply
available from pin 5 on the Color
Computer's DIN jack. The only side
effect this will produce is a 0.4-V drop
across the 100-ohm resistor on the
5-V lead.

The easiest way to construct the
amplifier is to mount the parts on a

- prototype board, as shown in figure

10. This board, which Radio Shack
sells for $6.49 (catalog number
276-175), consists of 23 rows of 12
holes each. The outer vertical col-
umns on the left and right can be used
for ground and power buses.

Figure 10 shows the arrangement of
the components on the prototype
board. The resistor and capacitor
leads can be cut to length and then
pushed into the proper holes without
soldering or wire wrapping. The
LM3900N op amp can also be pushed

into the board—the holes are prop-
erly spaced.

The microphone used in this
project is really a crystal microphone
cartridge, available from Radio
Shack for $1.59 (catalog number
270-095). Two wires must be soldered
to the cartridge. Then the other ends
of the wires are coated with solder
and plugged into the board as shown.

Three wires go from the board
directly into the Color Computer's
right joystick DIN jack, as shown in
figure 10. One wire attaches to
ground (pin 3), one attaches to +5 V
(pin 5), and one attaches to the X
channel (pin 1).

All parts are available from Radio
Shack or other electronics stores and
should cost under $10. See table 1 for
a parts list.

Operation of the Voice System
Now to see (er, hear) some results.
Plug the completed circuit into the
right joystick jack. Turn on the Color
Computer and quietly execute the

5 PINS OF SVIEIRNSROOF

CONNECTED CONNECTED T LEAD OF MICROPHONE

— —— - +LEAD OF MICROPHONE

_ \ *

’?ooooo o 0000 ? ° oI & (p'rmsopom)
-] OOOOOI ®© 0 0 090 -] o

ol 6 0 0 00 o 0oo000 |o GROUND / 1

ol oo 000 o o000 |o (PIN 3 OF DIN) R3

o]l oo 000 o o000 |0

o0 o000 o 00 00

ol 0 0 0 00 © 0000 |0 R1 —CONNECTS PIN 14 OF
ol o0 0 00 © 0000 |0 ‘%J:o 14 o—o'/ LM3900N TO +5v
ol o0 0 00 000600 |0 q

ol 0 0o 000 o 0000 |o ﬂ‘1' b

o) 00 06 00 00000 |of 72 14 P

© 0000 © 0000 4 3s00N

o| © 0 0 0 0 © 00 09 |o 4
glo| © 06 0o 0 0 "0 00 00 |0 7 b

ol o 0o 0 00 o 0000 (O CONNECTS PIN 7 OF j

ol o6 0 00 e 0000 |o LM3900N TO GROUND

ol oo 000 ©oo0o0o00 |O

oo o000 o 0000 <_J\;

XX c 0000 |0 "'ﬁz

ol o 0o 0 00 o 0000 |o i

ol o000 c0o0o0o0 |0 CONNECTS PIN 4 OF /

ol o6 000 o 0000 |o LM3900ON TO OUTPUT— J

ol o0 000 000600 |o °

\THESE ARE ALL THESE ARE ALL \‘TO PIN 1 OF DIN

CONNECTED CONNECTED
(GROUND BUS) (+5v BUS)

Figure 10: The project uses an
soldering or wire-wrapping.
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inexpensive prototype circuit board, which allows the six components to be connected without
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NEW PRINTERS. NEW
PERIPHERALS. SAME OLD RELIABLE

QUALITY AND VALUE.

1982 will find more OEM's, businesses, dealers and personal computer

users turning to MICROTEK than ever before.

TelWriter-1

80 Column Dot
Matrix Printer

(Formerly BYTEWRITER-1)

The Tekwriter-1 printer is, dollar for
dollar, the finest value in the
industry. And we’ve proved it by
comparing the Tekwriter-1 to

the Epson MX-80. Our print speed
is 14 lines per minute faster, our life
expectancy is longer, the character
sets are the same, and the
interface, warranty and printhead
replacement cost are all identical .*
But the biggest difference is the
price. The ?ekwriter-] is about
$300 less.

Our extensive testing has proved
that the Tekwriter-1 interfaces
problem-free to most parallel
Centronics and serial (RS-232)
computers.

The Tekwriter-1 is tough to beat for
performance and quality.

*Dato Source: Epson MX-80 Operation Monuat

Parallel $349
Serial

TRS-80 s a trodemark of Radio Shack, Inc.

Applellis a rademark of Apple Computer, inc.

Atari 400/800 are trademarks of Atori, Inc.

Microsoft is a trodemark of Microsoft Consumer
Products, Inc.

2-80 is o trodemork of Zilog, Inc.

Visicolc is a trademork of Personol Softwore, inc.

Circle 227 on inquiry card.
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Tel(Writer-2

NEW!80/132 Column

Dot Matrix Printer

The Tekwriter-2 is perfectly suited
to personal, business or OEM
applications. Tekwriter-2 is
designed to accept single sheet,
roll or pin feed paper. It has

a 9-wire-dot matrix impact

print head which produces crisp
characters and has underlining
capability. The printer is
manufactured to run extremely
quietly even while operating at
peak output levels.

Tekwriter-2 is especially well suited
to handle.an abundance of text
entry because of its data buffer
expansion capability to 25K. This
ability makes it an efficient
graphics generator.

Parallel interface (Centronics
_rlyfge). Interfaces all modeis of
S-80, Apple, and Atari 400/800,
and most computers with
Centronics printer interface.

$695

www.americanradiohistorv.com

Peripherals

16K Apple Memory Board

Expands Apple Il to 64K RAM
Memory. Works with MICROSOFT
Z-80 Softcard, Apple PASCAL and
Visicalc software.

16K-32K
Atari Memory Board

4116 RAM (200NS) Compatible
with Atari 400/800

Parallel/Serial Data Buffer
Converter

Interfaces with most computers and
rinters on the market today.
gw_itch selectable parallel or serial
input/parallel or serial output.
Data buffer 2K standard —
expandable to 62K.
Serial VO BAUD rates switch
independently selectable.

Atari Parallel or Serial
Printer Cables

Pre-tested. Centronics or (RS-232)
compatible.

APPLE PARALLEL
INTERFACE CARD

MICROTEK

9514 Chesapeake Drive
San Diego, CA 92123
(714) 278-0633

Outside CA call

Toll Free (800) 854-1081
TWX. 910-335-1269
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following program:

100 PRINT JOYSTK (0)
110 GOTO 100

You should now see a continuous
display of a number close to 30. The
number displayed represents the
voltage input from the microphone
circuit, in units of 4.6/64 V. Thirty
multiplied by 4.6/64 is approximately
2.3, which is the correct voltage when
you are not talking into the micro-
phone. Actually, values from 26 to 34
indicate an acceptable bias level. If
the displayed numbers are out of this
range, the audio signals will be
clipped on either the top or bottom,
as shown in figure 11, resulting in dis-
torted sound. If the value is greater
than 34, decrease the value of R3 in
figure 9; if it is less than 26, increase
the value of R3.

Talk into the microphone while
running the program. You should see
the values change, although the pat-
tern isn’t predictable. Look for lows
close to 0 and highs close to 63.

If everything looks satisfactory,
load the program shown in listing 3
and execute it. When the message
“RECORD (R) OR PLAY (P)?” is dis-
played, type R. At the same time,
speak loudly into the microphone ele-
ment while holding it close to your
mouth. Speaking off to the side
eliminates voice “pops,” You have
about 1Y% seconds to record the
message. (Sorry, Texans, you'll have
to adopt a speedy California vocal at-
titude here.) You'll have time for such
messages as ‘‘Help! computer failure!”
“Twas brillig and the slithy . .. ,”
and “Input error, dummy!”

The program will record the audio
and then return to the prompt
message again. Enter P to play back
the message through the teleyision
audio. You can play back a recorded
message repeatedly by looping back
to the P USR call.

The fidelity of the sound played
back is excellent, even though its
duration is short. (Short but sweet, to
coin a phrase . . . .)

Condensing the Data
That'’s the basic hardware and soft-
ware for acquiring and playing back
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Part
Crystal microphdne cartridge
(Radio Shack Cat. No. 270-095 or equivalent)

LM3900N operational amplifier
(Radio Shack Cat. No. 276-1713 or equivalent

Number
Required

i

0.1-uF capacitor—Ci, C2
100-kQ resistor—R1
1-MQ resistor—R2

2-MQ resistor—R3
Prototype circuit board

ot i el M

(Radio Shack Cat. No. 276-175 or equivalent)

Table 1: Parts list for the microphone input circuit.

+4.6v

BIAS
LEVEL

1.6 VOLTS BIAS = 3.0 VOLTS

ov

} 30 VOLTS

*CLIPPED" TOPS FROM
/QOPER BIAS LEVEL

BIAS
LEVEL

4.5 VOLT PEAK-TO-PEAK
WAVEFORM

Figure 11; Clipping off the top or bottom of the waveforms may result from an
improper bias setting. Bias should be set to approximately 2.3 V.

the data. Now comes the problem of
condensing the data. Three ap-
proaches can be used here: altering
the sampling parameters during ac-
quisition of the data, processing the
data after acquisition, and a com-
bination of the two.

Altering the Sampling Parameters.
The program just described records
data at about 7700 samples per
second. The rate can be reduced by
putting in a time delay after the
“STB ,X+" in the INPUT routine. A
simple routine like the one shown in
listing 4 would do the trick. It would
delay the acquisition of data by about
5.62 X Xus. Sampling rates for various
values of X are shown in table 2. The

www.americanradiohistorv.com

e

Samples per

X Second
1 7410
2 7114
3 6841
4 6587
5 6414
10 5390
20 4137
30 3357

Table 2: The sampling rate of the in-
put routine can be reduced by adding a
time delay loop after the STB ,X+ in
INPUT (listing 1). A simple loop is
described in the text. Rates as low as
6000 samples per second should still
produce infelligible speech.
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TASC. The Applesoft Compiler.
It turns your Appleinto
a power fool.

Step up to speed. TASC, the Applesoft Compiler,
converts a standard Applesoft BASIC program
into super-fast machine code. By
increasing program execution speed
up to 20 times, Microsoft gives
you a power tool for Applesoft
BASIC programming.

Highest capacity available.
TASC will compile and run
larger programs than any other
Applesoft Compiler. As a
disk-based system, it doesn't
require the simultaneous pres-
ence of compiler and program
in memory. The memory you save

supports several programs in a
single runtime environment.
TASC's True Integer Arithmetic
and Integer FOR...NEXT
capabilities maximize the execu-
tion speed of compiled programs.
TASC's near total compatibility
with Applesoft speeds compil-
ation of existing programs
with little or no modification.
What about mistakes? You
perfect your programs inter-
actively with Applesoft. If some-
thing does slip by, TASC recovers
from errors discovered in compilation

allows you to compile significantly and traps all runtime errors. It even permits
bigger programs. graceful interruptions during compilation.

Power without bulk. Code expansion of up to 100% See for yourself. Ask for a demonstration of
severely restricts other compilers. TASC's special TASC at your Microsoft dealer. Discover the software
code compression schemes typically limit code package that turns your Apple into a power tool.

expansion to only 25%. You'll really appreciate that

with complex programs or programs that utilize

Apples . hi-res graphic pages. (

More BASIC power. TASC's powerful new

commands increase Applesoft BASIC programming CONSUMER Y PRODUCTS

capability. Chain with COMMON allows compiled .

. . A Dwision of Microsoft Inc.
programs to share variables, so a main menu 10700 Northup Way ¢ Bellevue, WA 98004
*Applesott is a trademark of Apple Computer, Inc

Circle 223 on inquiry card.
WwWwWw.americanradiohistorv.com
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Circle 89 on inquiry card.
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Listing 4: A simple routine that puts a time delay after the "STB ,X+ " in the INPUT
routine.

LDA #X CONSTANT
MORE DISCOUNTS ON PAGES 443 AND 109
m LOOP DECA DECREMENT
Auth ized Dealer
ENE LOOP LOOP IF NOT ZERO
CALL FOR BEST PRICE
DISK DRIVES
AVAI LABLE
c SYMMETRICAL c RETAIN

CALL FOR

]
SAVE' BEST PRICE

WE CARRY 1000°’S
OF HARDWARE AND
SOFTWARE ITEMS!
CALL OR WRITE
FOR A LIST

Look at these dlscounts!
18 K RamBoard by ConComp Industries .

Slientype Printer wllnurnco card

Hayes Micromodem Il

Novation Apple-Cat .

Videx Videoterm 80 column card .

Z-80 Softcard by Microsoft

18K RamCard by Microsoft . .

anhlcs Tabl;! -

23 Key Numeric Koypqd by Koybonrﬂ Co.
Joystick by Ko,bo

Music System (18 voices) .

CPS Muitl-functioncard . ..
Sup-R-Terminal 80 column cards by M&R
We carry all Calltornia Computer
Systemn Cards

VisiCalc version 3.3 . .

VisiFile (NEW data base manager)
VisiTrend/VisIPlot

VisiDex .

VisiTerm . .. ... FE S
WordStar (Apple 80 col. version) . .
Dow Jones Porttolio Evaluator

o Writer
:pp:'lo Dos Toolm

ey

Tax Pr.plror 5

Real EstaTe Analyzer

Personal FIIInXSynoms (PSF) . .
Systems Plus Accting Software .

ORDER TOLL-FREE
800-854-6654

IN CALIFORNIA AND OUTSIDE
CONTINENTAL US

(714) 698-8088

Send Orders To:

CONSUME;lq

@@[HD@UHQ@FS Mail Order

8314 Parkway Drive
La Mesa, Calif. 92041

PLEASE READ ORDERING INFORMATION
ON PAGES 443 AND 109
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THIS HALF

DISCARD
THIS HALF

Figure 12: One method of data compression is to keep only the top or bottom half of
the waveform; the other half can be synthesized by the OUTPUT program at the
proper time.

“DEAD" TIME CAN
BE DISCARDED

* CDLOR COMPUTER IS ..."

LEGITIMATE A/D-CONVERTER VALUE
VALUE LEGITIMATE A/D-CONVERTER VALUE ~
111111 FLAG WDRD (WASTED BITS NDT 0)

VALUE ]
Q
1
DELAY IN MS DELAY CDUNT
Q
]

-|olo

VALUE LEGITIMATE A/D-CDNVERTER VALUE
VALUE LEGITIMATE A/D-CONVERTER VALUE

olo

Figure 13: Another method of compressing the data involves recognizing dead space
between words. Instead of storing these silent periods, a flag-word may be stored in
the data sequence, followed by a delay count to be used during the output process.
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Check your interests:

O Profit Planning

O Cash Management

(O Acquisition Analysis

O Market Simulation

(O Resource Allocation

O Lease vs. Purchase
Analysis

(O Purchase Price Trends

(0 Balance Sheet
Projection

O Cost Center Budgeting

O Productivity Trend
Analysis

J Sales Projection and
Analysis

O Marketing Strategy
Development

O Capital Project
Evaluation

J Headcount Analysis
and Control

O Cost and Variance
Analysis

0O Energy Accounting

i [J Cost Estimating
[0 Consolidations
(0 Tax Planning
[ Piease send more information
about PLAN 80
[ Piease send a free Software
Desk Reference™
] Dealer, Distributor, and OEM
J inquiries invited
‘ Please note: All Lifeboat Associates
| microqomputer software requires
' SB-80"M or other CP/M-80® com-
i patible operating system.

NAME

TITLE

PLANB8O™ is a new system that takes the big
business, big computer approach to computer | PHONE
modeling and adapts it to smaller computers,

which are inherently more friendly and responsive.

If you dre not already familiar with the world of et
financial modeling you will soon wonder how you ==
managed without a system like PLANSQ. If you -l
are familiar with the art you will find it incredible ] _
that a microcomputer can do so much of cry STATE  ZiP

what has previously been the domain of million
dollar machines.

PLANSO WILL D0 93% OF THE JOBS DONE BY
COMPUTER MODELING SYSTEMS COSTING $50,000

SB-80 and Sottware Desk Reterence are trademarks of Lifeboat Associates
PLANSO is a trademark ot Business Planning Systems CP/M-80 is a trademark of of Digital Research, Inc.
Copyright © 1981, by Lifeboat Associates Circle 178 on ingquiry.card.

For More Information, contact

LIFEBOAT
ASSOCIATES

1651 Third Avenue

New York, New York 10028

Tel: (212) 860-0300

TWX: 710-581-2524 (LBSOFT NYK)
Telex: 640693 (LBSOFT NYK)

2020
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Circle 229 on inquiry-card.

FEB. SPECIAL SALE ON PREPAID ORDERS

{CHARGE CARDS. CQ.0. DR P.0’'S NOT AVAILABLE)

WAMECO PCBO'S: EPM-1, PTB-1_RTC-1, 10B-1. $19.95 EA.
SSM PCBD'S: 10-2, 0B-1.............. $22.95 EA.
MB-1 (MKB, 4K x 8)....... $14.95 EA.

-
E‘ CALIFORNIA COMPUTER SYSTEMS
$100

2032 32K STATIC RAM A & T. 200 NSEC $629.00
2065 64K DYNAMIC RAM A& T $548.95
2200 S-100 MAIN FRAM A& T $379.95
2422 FLOPPY DISC WITH CP/M 2.2™ $32995
2810A 280 CPUA R T $249.95
2710A 4 SERIAL 1/0 A& T $291.95
2T18A 2 SERIAL 2 PARALLEL A& T $305.95
2720A 4 PARALLEL A& T $214.95
PROTO BOARDS WW $39.95
APPLE PRODUCTS
T114A 12K ROM/PROM . $68.50
T424A CALENDAR/CLOCK. $106.95
T440A PROGRAMMABLE TIMER. $98.50
T470A A TO O CONVERTER $105.95
T490A GPIB (IE 488) INTERFACE $265.95
TT10A ASYNC SERIAL $125.95
TT12A SYNC SERIAL. $153.95
T720A PARALLEL STANDARD. $98.95
77208 PARALLEL CENTRONICS. $98.95
78118 ARITHMETIC PROCESSOR W/DISC. .. $342.95
7811C ARITHMETIC PROCESSOR W/ROM . 834295
75004 WW BOARD. §22.95
7510A SOLDERTAIL BDARD $23.95

awapJIF WICROCOMPUTER PRODUCTS

$100 PRODUCTS
CB8-2 280 PROCESSOR BOARD.

L KIT $198.95, A& T $269.95
¥BIC 64 x 16 VIDED, PCBD $32.95
KIT . $15395 A&T $199.95
¥B3 80 CHARACTER VIDEO 4MHZ
KIT $34595 A&T $425.95
{04 2 PARALLEL. 2 SERIAL. PCBD $32.95
KIT $15595 A& T $194.95
PB-1 2708, 2716 PROGRAMMER BOARD.

KIT $13595 A&T $18595
APPLE PRDDUCTS

Al0 SERIAL/PARALLEL INTERFACE

KIT $12595, A& T $155.95

ASI0 SERIAL 1/0

KIT $8795 A& T $97.95

APIO PARALLEL 10 W/O CABLES

KIT.......... $67.95 ART.. ... $8795

/w”_’a/ihc. WAMECO INC.

BOARDS WITH MIKOS PARTS

MEM-3 32K STATIC RAM, PCBD. $36.95
KIT LESS RAM $9595. A&T $135.95
CPU-2 Z80 PROCESSOR. PCBD $32.95
KIT LESS ROM. $10995 A&T .$149.95
EPM-2 16K/32K EPROM, PCBD 53295
KIT LESS ROM. 86595 A& T $99.95
FPA-1 FRONT PANEL. PCBD $48.50
KIT $14495 A&T 518495
QMB-12 13 SLOT MOTHER BOARD, PCBO $39.95

$135.95

KIT $9595. A&T

.

MIKOS

MONPAY-FRIDAY, 8:00 TO 12:00, 1:00 TO 5:30
THURSDAYS. 8:00 TO 9:00 P.M.
(415) 728-9121
P.O. BOX 955 @ EL GRANADA, CA 94018
PLEASE SEND FOR IC. XISTOR AND COMPUTER PARTS LIST
VISA or MASTERCHARGE Send account number, interbank number,
expiration date and sign your order. Approx. postage will be added
Orders with check or money order will be sent post paidin U.S. If you are
not a reguiar customer, please use Charge. cashier's check of postal
money order. Otherwise there will be a two-week delay for checks to
clear. Calif. residents add 6% tax. Money back 30-day guarantee We
cannot accept returned IC's that have been soldered to. Prices subject to
change without notice. $20.00 misimam order. $2.00 sarvico chorge w0
erders less then $20.00.

esensean
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AL =Vy-Vy,

A2=v3-v,, ETC.

34546

CHANGES IN TH!IS REGION
ARE SMALL AND CAN BE

HELD IN 4 BITS

VALUE

VALUE

VALUE
111111

=lOo|Oo|O

0
0
0
0

A3 As

NO. OF DELTAs
Al A2 DELTA VALUES (+7 TO -8)
CURRENT A/D- CONVERTER VALUE

}LEGITIMATE A/D—-CONVERTER VALUE

FLAG WORD (WASTED BITS NOT 0)

ADDED TO

Figure 14: Data that repeat or change only minutely may be compressed by using
4-bit values. The values are added to the current ADC value to generate a new DAC

output value.

program must be reassembled if this
change is made, because the displace-
ment values for the branches in some
cases are no longer valid. Judging
from the quality of the speech at the
7700 samples-per-second rate, sam-
pling rates as low as 6000 per second
will probably be acceptable.

Another parameter that can be
varied in acquisition is the resolution
of the ADC. I used a 6-bit ADC,
allowing for 64 different levels. Cer-
tainly one or two bits could be
deleted from this resolution without
too much degradation. If two bits
were deleted, twice as much data
could be stored in memory by pack-
ing two nibbles per byte in memory.
This would call for a little more over-
head in the INPO70 area as the values
were stored, but the net effect would
probably be to maintain the same
sampling rate (or better), since the in-
structions from INP050 through
INPO70 could be deleted.

Data Processing after Acquisition.
In most compression methods, the
ADC values are post-processed by an
analysis program. The waveforms are
symmetrical about the horizontal
axis. Therefore, 1 can keep one half
and throw the other away, as shown
in figure 12. The trick here is
recognizing repetitions of the cycle.

www.americanradiohistorv.com

Another possibility is to delete the
dead time between words. In a string
of words, large areas where there is
no sound are a waste of storage. For
such cases, the dead space could be
stored as a special flag value, in-
dicating that a delay of n milliseconds
could be performed based on the:
value following the flag value, as
shown in figure 13.

A third compression technique is to
look for portions of the data that
change slowly. Certain sounds, such
as vowels, have a much lower level
than consonants like “P” that almost
explode over a wide dynamic range.
If the change is small enough, it can
be held in four bits instead of eight,
further reducing memory require-
ments. Again, a flag value can be
used on output to get into this “slow
change” mode, as shown in figure 14.

I hope I've stimulated your
imagination with this article. Half the
battle is getting the data digitized.
The rest is mere programming!l

References
1. Barden, William, Jr. “Color Computer
from Ato D," December 1981 BYTE, page
134.

2. Barden, William, Jr. "Build a Joystick

A-to-D Converter for the TRS-80 Model | or
11, January 1982 BYTE, page 160
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THE FORTH SOURCE"™

Specializing in the FORTH Language.

NEW FORTH-79 Disks by MicroMotion

O APPLE W/NH+. ' $180.00
Editor, assembiler, graphics, virtual memory, floating
point, turtle graphics, DBMS, file transfer, modem
utilities. '

O Z-80CP/M* Ver. 2.x & Northstar $180.00

Editor, assembiler, graphics, virtual memory, floating
point, DBMS, modem utilities.
Other versions available.

O “Starting FORTH” by Brodie. Best Explanation. O Soft $ 16.00
O Hard $ 20.00

NEW FORTH based Games and Application Programs
NEW [ AIM65FORTH Microcomputer by Rockwell $530.00

plus $20 shipping

The FORTH Source has books, manuals and disks for and about FORTH. Write,
call or circle the reader service number for the latest list of FORTH materials.
Over 30 books and manuals. Disk programs for: CP/M, APPLE, TRS-80,HP85,
H89, 8080, Z-80, 6800, 6809, 8086 and more. Coming: IBM, Atari, Osborne. ...

ORDERS ONLY (415) 961-4103 DEALER & AUTHOR INQUIRIES INVITED

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted. No
COD'’s or unpaid PQO'’s. California residents add 6':% sales tax. Shipping costs in US included in price. Foreign orders, pay
in US funds on US bank, include for handling and shipping by Air: $5.00 for each item under $25,00, $10.00 for each item
between $25.00 and $99.00, and $20.00 for each item over $100.00. Minimum order $10.00. All prices and products sub-
ject to change or withdrawal without notice. Single system and/or single user license agreement required on some pro-
ducts. *REGISTERED TRADEMARKS

MOUNTAIN VIEW PRESS

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103

Cilrcle 238 on inguiry card.
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NEW FROM NETRONICS

AUTO-PATCH

HARD DISK

With plug-in multi-user ports
Automatically Installs itself Into
Your Present CP/M® 2.2 Operating
system & Floppy Disk Hardware.

It’s Exclusive!
6 megabytes . . . $2995.00

12 megabytes . . . $3495.00

What's the big concern of S100 owners when they
consider adding Hard Disks? They worry that it will be
ditticult to install. that it won't be compatable with
thelr present sottware and hardware. and that it may
cause down-time on thelr S100 system.

Worry no more — Netronics new AUTOPATCH Hard
Disks Systems are here. AUTOPATCH installs in just
one-two-three: (1) plug in the hard disk $S100 card: (2)
run three short programs supplied on disk; (3) disable
the boot on your fioppy controller and enable the boot
on your hard disk controller (this step not required it
you wish to continue to boot to your floppy drives).

And thats it. The AUTOPATCH teature automaticalty
finds the end of your existing BIOS and then self
relocates and patches itself into the existing BIOS. A
virgin copy of CCP and BIOS are loaded into memory.
a customized SBOOT is added to the front of CCP and
the whole memory image is written to the reserved
tracks on your hard disk. You can add up to 4 hard
disks to the controller supplied. The new BIOS will
automatically rename any old devices as B: and C:
and define the hard disk as drive A:.. All with the litt of
one finger!!t If your BIOS is large you may have to re-
sysgen your system down 1 or 2 k. If this is necessary
the AUTOPATCH program will prompt you to do so.

AUTOPATCH Hard Disk Systems are availabte in 6
and 12 megabyte models. Included In the system: 6 or
12 megabyte Hard Disk Drive . .. Controller for up 10 4
Hard Disk drives .. . $100 Hard Disk card with provi-
sions for adding 8 additional I/O ports to be used
when adding a multl-user operating system ... Power
Supply ... Deluxe Steel Cabinet . . . All necessary
cables . (. AUTOPATCH Programs supplied on either
8" or 5% IBM tormatted single density diskettes
{specity style required) . .. Complete installation in-
structions . ... Fully wired and tested. ready to go.

SPECIFICATIONS
Unformatted Recording Capacity: 6.4 or 11.6 M8 . . .
No. of tracks: 612 or 1380 . . . Data Transfer Rate: 3 ms
.. Bytes/sector format: 512 . . . Communication Port:
DO (other ports available on special order) . .. Pro-
grams supplied on 52" or 8" single density IBM for-
matted diskettes (North Star CP/M* version available
on special order)

10 DAY MONEY BACK OFFER
Continental U.S.A. Credit Card Buyers Outside Conn.

CALL TOLL FREE 800-243-7428
To Order From Connecticut Or For Tech. Assist.
Call (203) 354-9375

NETRONICS R&D LTD. Dept.

333 Litchiield Road, New Milford, CT 06776

Please send the items checked below:

O AUTOPATCH/6 Hard Disk System ... $2995.00

O AUTOPATCH/12 Hard Disk System . .. $3495.00
O Additional 6-megabyte drive with power supply,
cabinet, cables ang necessary software . .. $1995.00
[ Additional 12-megabyte drive with power supply,
cabinet, cables and necessary software . . . $2495.00
All plus $15.00 P&| (postage & insurance). For Cana-
dian orders. double the postage ($30.00). Conn. res.
add sales tax.

Total Enclosed $

O Personal Check O Cashier's Check/M.O.
O VISA O MasterCard (Bank No. ____ )
Acct. No. Exp. Date

Signature

Print Name

Address

City State Zip
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Bigsale

onK’s!
16K...$149.95
32K...$199.95

48K...$249.95

New JAWS-IB

The Ultrabyte Memory Board
Due to the tremendous success of our JAWS I, we
were able to make a special purchase of first-quality
components at below-cost prices for JAWS-IB. And
we are sharing our cost saving with you. But don’t be
surprised if the next time you see this ad the prices
have gone up substantially. Better yet, order now,
‘and get the best memory on the market at the best
price on the market.

ONE CHIP DOES IT ALL

L::lv:s-lB is the Rolls-Royce of all the $100 dynamic
rds. Its heart is Intel's single chip 64K dynamic

RAM controller. Eliminates high-current logic parts
delay lines . . . massive heat sinks . . . unreliable

trick circuits. JAWS-IB solves all these problems.

LOOK WHAT JAWS-1B OFFERS YOU

Hidden refresh . . . fast performance . . . low power
consumption . .. latched data outputs ... 200 NS
4116 RAM’s . . . on-board crystal ... RAM Jumper
selectable on 8K boundaries . . . fully socketed . ..
solder mask on both sides of board . . . phantom line
... designed for 8080, 8085, and Z80 bus signals . . .
works in Explorer, Sol, Horizon, as well as all other
well-designed $100 computers.

10-DAY MONEY-BACK TRIAL: Try & lully wired
and lested board for 10 days — then elther keep
it, refurn 11 for kit, or simply return It In working
condliion.

'II--.---l.l.----------..!--IIIII-I-II--.
s Continental U.S.A. Credit Card Buyers Outside Conuecticut: o

ETO ORDER CALL TOLL FREE 800-243-7428 §

H From Connecticut Or For Assistance:
O (203) 354-9375

: