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How to buy a computer
by the numbers.

That's the C-10, and you won't business and scientific com-

Introducing the Cromemco
C-10 Personal Computer.
Only $1785, including soft-
ware, and you get more pro-
fessional features and per-
formance for the price than

with any other personal com-

puter on the market. We've
got the numbers to prove it.
The C-10 starts with a
high-resolution 12” CRT that
displays 25 lines with a full
80 characters on each line.
Inside is a high-speed Z-80A
microprocessor and 64K
bytes of on-board memory.
Then there's a detached,
easy-to-use keyboard and a

5%" disk drive with an excep-

tionally large 390K capacity.

find another ready-to-use
personal computer that of-
fers you more.

But hardware can’t work
alone. That's why every C-10
includes software—word
processing, financial spread
sheet, investment planning
and BASIC. Hard-working,
CP/M"-based software that
meets your everyday needs.
Software that could cost over

$1000 somewhere else. FREE

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

But the C-10's numbers
tell only part of the story.
What they don’t say is that
Cromemco is already known
for some of the most reliable

puters in the industry. And
now for the first time, this
technology is availablein a
personal computer.

One last number. Call
800 538-8157 x929 for the
name of your nearest
Cromemco dealer, or to re-
quest literature. In California
call 800 672-3470 x929.

Or write Cromemco, Inc., 280
Bernardo Avenue, P.O. Box
7400, Mountain View, CA
94039.

cP/MRisa registered trademark of Digital Research, inc.
All Cromemco products are serviced by TRW.
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The system buiider's best choice
for coior graphics is a CS5000
color system from SCION. its basic
component is MicroAngelo®, the
single board graphics display
computer that has revolutionized
monochrome display capability
with low cost 512x480 pixel
hics resolution and 40line — 3
85 character text capacity. -
When MicroAngelo boards are combined, they cre
high resolution color graphics that have a unique ad-
vantage. The displayed image is a combination of
transparencies. So you can add, modify or delete
images by transparency rather than as an entire image.

SCION's Series CS5000 builds an image with up to 8 bit
planes, each generated by a MicroAngelo board. You
select the assignment of those bit planes to transpar-
encies. Each transparency can display 2"-1 colors where
nis the number of bit planes it uses. .. 2 bit planes would
make a three color transparency, 8 bit planes would
make a 255 color transparency. Once each transparency
has been defined, your host can work with it inde-
pendently, generating and modifying its graphics and
text without interacting with the others. The indepen-
dent transparencies are combined by the Color Mixer
board which also assigns one of 16.8 million possible
colors to each color of each transparency.

Your computer talks to the SCION
Color System In SCREENWARE™,
SCION’s high level display firm-
ware language. SCREENWARE
commands are used by the com-
puter in each MicroAngelo bit
plane to generate graphics and
text primitives. User interface is
made simple with prompted sys-
tem set-up using SCION's ColorPak.
MicroAngelo based color graphics systems are easy to

use. Just plug the boards into your Multibus or $-100
host. Or use the freestanding work station configuration

" with its RS-232 interface. In each case, you get high reso-

lution color graphics for such a low price you can’t
afford to design your own.

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

System shown is a Model CS5050S.

‘A trademark of Intel Corp.

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

For S-100 circle 453 on inqulry card, For Multibus circle 454 on inquiry card.
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Circile 146 on inquiry card.

MILESTONE®
WHEN TIME IS MONEY

As a project manager, you know
the value of meticulous plan-
ning. Oversights and miscalcu-
lations can cost you crucial
time and money.

Milestone is a project manage-
ment and time scheduling pro-
gram. It is a powerful “critical
path” program for planning and
analyzing virtually any project,
from a cost estimate for a con-
struction project to a schedule
for installing a computer sys-
tem. The applications are unlim-
ited.

Milestone uses PERT, Perfor-
mance Evaluation and Review
Technique, and CPM, Critical
Path Method, to plan a project,
yet Milestone is one of the easi-
est software packages to use.

The Milestone user can change
a variable and instantly Mile-
stone will display the effect on
the entire project. Forinstance,
the estimated completion date
of a particular time-crucial task
may be changed. All schedul-
ing, manpower costs and asso-
ciated reports will be re-tabu-
lated.

TIME IS MONEY. SAVE BOTH
WITH MILESTONE

The price Is $295. CP/M® and CP/M-86™ ver-
sions require 64K and 128K RAM respec-
tively. Manual alone is $30.

For more information see your local compu-
ter deailer or contact Digital Marketing
directly.

SOFTINARE
SOFTUARE

DIGITAI.MARKETING

M=IT /1‘ AN AAETINIG

/

DIGITAL MARKETING CORPORATION

2670 CHERRY LANE ® WALNUT CREEK o CALIFORNIA & 94596
(495) 9382880 o Tetex 174852 (DIGMKIG WNCK)
Decier inQuims Invited Dedien outixde Comomo coll
(501) 4420884 Inste Colormo ¢oll (495) 938288

Milestone is a registered trademark of Organic
Software
CP/M is a registered trademark of Digital Research,

inc.
CP/M-86 Is a trademark of Digitai Research. Inc.
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Standards

The Love/Hate
Relationship

Richard S. Shuford, Special Projects Editor

When you begin to study the history of technology, you learn about Eli
Whitney’s famous demonstration in 1801 of his mechanized process for mak-
ing interchangeable firearms parts: the first successful attempt at industrial
standardization.

Or so he claimed. According to Edwin Battison, director of the American
Precision Museum in Windsor, Vermont, Whitney’s demonstration was faked.
To be sure, some gun parts were interchanged under the watchful eyes of
United States War Department officials, but the parts had been specially made
for the event by hand. Whitney couldn't deliver on the promises he made, and
the 10,000 badly assembled muskets his company delivered (several years
later) turned out to be the bane of the infantry.

The essence of this story may sound sadly familiar to computer users. Too
often we see a computer product advertised as possessing a feature that incor-
porates some industry standard, but when it comes time to use the feature, we
find annoying restrictions. Sometimes we have to pay more to get another
feature that supports the standard feature, or the feature does not really work
at all in the standard way. Disgruntled souls may conclude that the computer
industry follows no standards at all.

Those of us who work with computers have a love/hate relationship with
standards. According to Robert Rountree of the National Bureau of Stan-
dards, “Computer users love standards; computer manufacturers hate them.”

How Standards Emerge

A standard, in theory, represents a consensus of expert opinion on how to
perform a given technological function. The standards process, in the words of
Dr. John A. N. Lee, vice-chairman of the Standards Committee of the ACM
(Association for Computing Machinery), is “putting current technology into
systematized form, available to everybody, and it’s also developing a consen-
sus in a peer-review process.”

Some standards are born casually; others come into being after lengthy, for-
mal give-and-take in carefully appointed committees. Many standards in the
computer industry are de facto, that is, they emerged because one person or
company invented a way of performing some function that has been near-
universally imitated by everyone else in the industry. Other computer stan-
dards are devised formally by an accredited standards-making organization or
by the government; many of these latter standards are compromises worked
out among representatives of parties that originally invented incompatible
methods of performing the same function.

Circle 330 on inquiry card. sepp
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[PErcOM DATA

We’ve Got More Than A
Fond Attachment For Your
ATARI

We’ve Got A Disk Drive For $488.

Percom Data Corporation believes your Atari” home computer is more than just
fun and games. We believe you should be able to get a single-density, floppy-disk
system for your Atari 400 or 800 at a price that will take you into the future without
knocking you into the next galaxy.

Percom Data has been manufacturing disk-drive systems, and other accessories
for personal computers since the mid-1370's and is the industry standard to
follow when it comes to data separation and system compatibility

The Percom Data AT-88 combines Percom Data quality and reliability at a price
that is not a budget-buster.

The Percom Data AT-88 offers 88 Kbytes (formatted) in single-density, with plug
in ease of attachment to your Atari. The AT-88 has integral power supply, ‘no
patch” to Atari DOS and critical constant speed regulation

Take advantage of this low introductory price of $488 by cailing Percom Data now
to get more information, or the narne of an authorized dealer nearby. Cali toll-free
1-800-527-1222

(PERGOM DATA

CORPORATII

Expanding Your Penpheral Vision

DRIVES -° NETWORKS * SOFTWARE

11220 Pagemill Road Dalias, Texas 75243 (214) 340-7081
1-800-527-1222

rk of ATARY INC
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Editorial

The most tempting approach to standardization is that
of the “Lone Ranger.” And it works, sometimes. In this
approach, one individual, group, or company develops a
method for performing a technological function, presents
it to the world, and says, “Please do this my way.” Occa-
sionally a proposed standard graduates from Lone-
Ranger status to general approval and use, but most such
attempts languish in obscurity, unless the proposing per-
son or organization has lots of clout, regardless of the
technical merits of the proposal.

We find that technical merit often has nothing to do
with whether one of several competing technological
developments becomes an accepted standard. In stan-
dards work, to mix metaphors a bit, a bird in the hand is
usually worth the whole ball game. The first product of a
given type to achieve widest commercial distribution
usually sets the standards. Thus, we have the S-100 bus
(now the IEEE 696 bus) derived from the first successful
microcomputer, and we have many de facto standards:
the IBM 3740 disk format, Digital Research’s CP/M-80
operating system, and Microsoft BASIC.

Pure political and financial muscle also helps establish
a standard. AT&T will probably overwhelm all competi-
tion in videotex encoding with its NAPLPS (North
American Presentation-Level-Protocol Syntax), which

PROGRAMMERS FLIGHT SIMULATOR
Apple 11 Plus DOS 3.3 48K

aking realistic picture graphics, moving scenery,
airport approaches, holding patterns and much
much more.

$50.00 At your Computer Store or direet from

Visa Mastercard
Programmers Software
2110 N. 2nd Street
Cabot, Arkansas 72023
(501) 843-2988

8  February 1983 © BYTE Publications Inc Circie 349 on Inquiry card.

was presented to ANSI (American National Standards In-
stitute) on a silver platter for formal acceptance. Even for
corporate giants having a bird in the hand helps. IBM will
probably have no chance of getting its own graphics/
videotex system adopted, simply because NAPLPS got
there first.

Forces Hindering Standardization

It's fairly obvious why computer users like standards.
Standards make their life easier in thousands of ways.
But the reasons standards may be disliked by the people
who make computers or peripherals are more obscure.

A creative engineer designing a new computer may feel
that following a standard specification is too restrictive.
And some companies fear that manufacturing standard-
ized products makes for humdrum marketing and lack of
attention from potential customers. They want to dif-
ferentiate their products from what has gone before.
Then, too, there are the costs involved in finding out
what standards exist and are appropriate for a certain
product, in obtaining the technical specifications and en-
forcing their use during the design phase, and in testing
for compliance. Products designed before the standard
was developed may prove difficult or prohibitively ex-
pensive to adapt. Furthermore, some existing standards
were poorly thought out or froze technology before it
matured. These and other reasons can discourage
manufacturers from complying with standards.

As well, the making of standards themselves has its
own problems and costs. Most American National Stan-
dards ultimately cost tens or even hundreds of thousands
of dollars, either as direct or indirect expenses, to develop
and distribute. Standards work is largely done by
volunteers, and sometimes obviously useful efforts to
develop standards are delayed or abandoned because of
manpower shortages.

In addition to economic problems, the politics of deci-
sion making by committee and legal obstacles sometimes
muddy the waters of standardization. The most dramatic
example is the Supreme Court’s ruling last year against
the American Society of Mechanical Engineers (Hydro-
level v. ASME) that the Society was liable under antitrust
law for abuses by its representative of its own standards-
interpretation process. Although the Hydrolevel decision
hung on the intentional abuse that occurred (it seems
unlikely that a standards-making organization would
have the same liability if its representatives acted in good
faith), the case has caused some review of procedures in
other organizations.

Another obstacle is time. The standards-making pro-
cess is lengthy and slow. The amount of time required by
ANSI for public comment and peer review is intended to
prevent any abuse of ANSI’s standard-making pro-
cedures, but it also drags out the process. Some in-
dividuals and organizations have tried, with varying
degrees of success, different means of avoiding the slow
ANSI procedures. One way to avoid having to make an
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SooperSpooler’s” Little Brother

Who knows spoolers better than
Consolink 7* We pioneered this industry
with our revolutionary SooperSpooler,
the Intelligent Printer Interface.

Now meet the newest family addition:

MicroSpooler™

especially designed and engineered for
those who need cost-effective solutions
to their spooler requirements without
sacrificing quality and sophistication.

No More Waiting on the Printer
The new MicroSpooler stores data and
then feeds it to a printer as fast as the
printer can handle it.

That means no down time: in a
matter of seconds, your computer is free
for the next job without waiting
for the printer to finish the last job.

st

Introducin

Quality, Reliability, Flexibility
As with the SooperSpooler, the new
MicroSpoolers are the product of the
highest engineering standards to insure
trouble-free operation. Now Consolink
offers a complete line of stand-alone
spoolers that can be installed in-line
between virtually any printer and
any computer.

Easy to install. Easy to use. Easy on
the budget.

Features include:

= 6K Memory: User or factory
expandable to 32K or 64K

= Multiple Copy Function

» Status Readout: Tells you how much
data is stored or how many copies
are left to run

¢ Pause Function: To let you change
paper, make adjustments

= Self-Test Routine: Performs a
comprehensive check of most
internal functions and memory

= Internal Power Supply: No bulky
plug adapters

= Vertical Mount Configuration:
Saves desktop space

‘s Plug-in connections to most

computer combinations

-----

==
-d‘:'T
]
"'T

= Independently Selectable Baud Ra&gs' .
on Serial Ports .

® One Year Limited Warranty **

# Thirty-Day Money Back
Guarantee**

» Four Models: Any Combination of

Parallel or Serial I/0
= $199 for 16K parallel to parallel

unit with an internal power supply
And When You Need the Very
Best...

Remember SooperSpooler, the
Intelligent Printer Interface with a
remarkable range of software
controlled features and formatting
capabilities.

See our new MicroSpoolers at
quality dealers everywhere. For
immediate answers to your questions,
call Toll Free 800-525-6705

Spoolers by Consolink—
Now you have an Intelligent
Choice.

Circle 89 on Inquiry card.

CONSOLINK

CORPORATION



www.americanradiohistory.com

Editorial —

ANSI standard is to go through the IEEE (Institute of
Electrical and Electronics Engineers). Although a member
of ANSI, the IEEE has been developing standards on its
own authority using its own committee process (some-
times a joint ANSI/IEEE standard emerges). IEEE stan-
dards have been well received by the industry, but even
these typically take years to gel.

Contributions Are Needed

Are you now asking, “Can something be done to im-
prove the standards process?” Yes, within limits.

Although the computer-standards community at first
seems like an intimidating monolith, it is composed, for
the most part, of men and women who are sincerely do-
ing what they can to systematize the rapidly changing
technology of computing. They possibly could use your
help.

You can get involved in several ways. The simplest is
to use existing standards in your current work and pro-
mote their use among your associates. When buying
computer products, favor those that employ industry
standards.

If you have expertise in a field where standards are be-
ing developed, you should obtain copies of the proposed
standards documents during the public-comment period
and send your written comments to the appropriate
bodies (for a list of addresses, see page 142). If you are a
member of a professional society, such as the IEEE or the
ACM, you can work though your society, informing
members of its standards committees about your
preferences and telling them if you think certain new
standards need to be made or old ones changed. This is
especially important for those of us who work with
microcomputers, because many of the members of formal

standards committees have experience only with larger
computers.

Better yet, inquire about becoming a member of an ap-
propriate committee. You can join the thousands of peo-
ple working in the standards process and share their pride
in helping to make advanced technology more available
to everyone. @
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! From the Publishers

These are exciting times for the microcomputer industry
and for BYTE in particular. During 1982 the industry once
again exceeded even the most optimistic predictions of
economists, and the performance of BYTE exceeded even the
most optimistic predictions of its management. Our audited
paid circulation was 324,000 by year-end and we know that
at least twice as many readers see each issue. The tremendous
results that advertisers have obtained by placing their
messages in BYTE magazine led to the first ever (according to
some publishing industry commentators) 1000-page increase
in a single year.

Fortunately, even if we were somewhat conservative in
our predictions of BYTE's performance in 1982, we were ag-
gressive in our efforts in maintaining the strength and quality
of the BYTE staff. Nowbhere is this more evident than in the
BYTE editorial department which, of course, is solely
responsible for the indisputable fact that BYTE has become
the most respected and trusted voice in computer publishing.

It is because of our strong staff that we can calmly wish

Editor in Chief Chris Morgan the best of luck as he begins to
devote the lion's share of his time to a new software com-
pany. Because Chris has planned out a year’s worth of theme
issues in advance, has guided the selection of specific articles
for many months in advance, and has developed an editorial
staff that for more than a year has produced editorial content
up to the high standards for which BYTE has become famous
(all this with Chris on the road much of the time), we can
guarantee the continued unstinting editorial excellence you
have come to expect in BYTE.

We remain guided by the thought expressed on the occa-
sion of our fifth anniversary in September 1980: “Although
the trappings of success are pleasant for us to contemplate,
we would be foolish to forget the philosophy that has pro-
duced them: giving both readers and advertisers good value
for their dollar.”

Virginia Londoner
Gordon R. Williamson

10  February 1983 © BYTE Publications-Inc

Circle 214 on 1AQuiry card., ==
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TOUGH TO OUTGROW

It's no surprise so many businesses today are using our
CompuStar” multi-user microcomputer. All sorts of
businesses. those at the top and those on the way. know
that only CompuStar can give them the big system
performance they'll need as they grow. And they know
that only CompuStar can deliver that performance at a
fraction of the cost of most other systems.

CompuStar’ solves the small business computer
ditemma. It's ideal for those first time business users who
need only single-user capability. But it's also perfect
when those small businesses grow into large
corporations. That's because CompuStar is truly
expandable . .. all the way up to 255 workstations, each
with its own processor and internal computer memory
And that means fast, fast response, even when many
users are on-line at the same time.

Whether you're a small business with big plans or a big
business with an eye for economy CompuStar® has the
performance and versatility that's tough to outgrow. . . the
price/performance ratio that's impossible to beat!

“Mecros t & of Mhc "
rere &

STANDARD FEATURES

350K/750K/1.5 MB workstation disk capacities
» 64K RAM and twin processors in each warkstation
An easy-to-read 12-inch non-glare screen
Operator convenience features. numeric keypad and
visual text highlighting
Microsoft® Basic
CP/Mt operating software
Truly multi-user and multi-processor

STORAGE OPTIONS

» 10 MB--compact, low-cost and tabletop

& 96 MB--80 fixed and 16 removable megabytes
144 MB -reliable, rugged Winchester storage

CompuStar” is built and backed by the company that's
been in the microcomputer business as long as
microcomputers have been in business. Would you trust
your business to anything less? CompuStar’ Tough to
beat. Tough to outgrow!
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COMPUTERS

FRANKLIN'W/monitor ...

COMPUTER SYSTEM
INDUST. MICRO SYSTEMS. . CALL!
MORROW MICRODECISION CALL!

PRINTERS

Smith Corona TP-1
C Itoh PROWRITER-P
C itoh PROWRITER-S
Citoh PROWRITER 15"

Citoh F:10 TRACTOR

OKIDATA 84A
IDS PRISM 132
4 color, 200 cps, auto-sheet
feeder, graphics
IDS PRISM 80
IDS MICROPRISM
ANADEX 9501
MICROFAXER 32K S-S
MICROFAZER 32K P-P

ADDS VIEWPOINT
AMDEK VIDEO 100
AMDEK VIDEO 100G
AMDEK VIDEO 300
AMDEK COLOR |
AMDEK COLOR It
TELEVIDEO 910
TELEVIDEO 912C
TELEVIDEO 920C
TELEVIDEO 925
TELEVIDEO 950

SPACE CADET
SNACK ATTACK FOR 1BM

DUNGEON MASTER

APPLE HARDWARE

videx VIDEOTERM . . ........ $299

videx KEYBOARD ENHANCER. 119

microsoft 2-80 SOFTCARD .... 279

microsoft 16K RAMCARD ..... 149

microsoft PREMIUM PACK .... 599
Includes: 2-80 Softcard, 16K
Ramcard, videx videoterm, and
CPLM USER GUIDE.

RANAI-163K.............. $379
RANAII-326K .............. 529
RANA lII-652K.............. 699
RANA with controller additional .. 99
Hayes MICROMODEM L. ... ... 289
SVA 256K APP-L-CACHE. . ... 949
mountain MULTI1/0.......... 178
mountain SUPERTALKER. ..... 262
M&RSUPERFAN . ... ........ 38
GRAPPLERPLUS............ 125
BRASON. 1 0as s o S s 135
GESAT L sl e ol 129
ASynchronous interface
(R = = W 149
Synchronous interface
CCS calendarClock . ... ........ 105
CCS printerinterface .......... 129
IBM ACCESSORIES

Quadram 128K RAMCARD .... 649
Quadram 192K RAMCARD .... 749
Quadram 256K RAMCARD .... 829

Quadram Includes R$232,

parallel port, real time clock
Microsott 64K RAMCARD .. ... 399
Microsoft 64K RAMCARD . .... 599
microsoft 192K RAMCARD . ... 699
microsoft 256K RAMCARD . ... 799
Tandon SGL. SIDED FLOPPY. .. 249
Tandon DBL. SIDED FLOPPY .. 289
pavong HARD DISK SYSTEM . 1599

MEDIA
MaxellMD-1............ $31.25
MaxellMD-2 ............. 47.10
MaxellFD1.............. 41.50
MaxellFD-2.............. 48.95

MISC. SOFTWARE
MATHEMAGIC.............. $79
GRAPHMAGIC ............... 79
DIAGNOSTICS . ............. 84
DISKDOCTOR................ 84
UTILITIES LW ....oeeeea. ... 53

WORDPROCESSING

WORDSTAR..........nun.. $279
MAILMERGE. ............... 149
SPELLSTAR...........c...... 144
PERFECT WRITER. .......... 239
PERFECT SPELLER .......... 139
WORD HANDLER ........... 199
SPELLBINDER .............. 279
SPELLGUARD. .............. 179
EASYWRITERH ............. 269
EASYSPELLER .............. 159
PIEWRITER. .........ccun... 123
WORDPLUS................ 1 29
MATHSTAR. .....oeeeennnnn.
DATA BASE
MANAGEMENT
OBASEM..........c.eenn.. $529
PERFECTFILER............. 279
EASYFILER................. 349
EMSIg0N. . L 750
U T R e A S 399
FASTGRAPH ............... 189
THE ANSWER............... 219
QUICKCODE ................ 229
(0 VI o et o e 68
DGRAPH. ........cccuvn.... 239
DATASTAR................. 171
SUPERSORT ................ 145
VISIBILE: S .o % et e 228
VISIDEX. ......ovvieenennnn. 184
FINANCIAL SOFTWARE
EAGLE MONEY DECISIONS. s119
SUPERCALC................ 189
PLANNERCALC.............. 69
MASTER PLANNER. .......... 249
MULTIPLAN ... ............ 219
PERFECTCALC ............. 139
VISICORP VISICALC . ........ 184
DEKTOPPLAN.............. 184
VISISCHEDULE ............. 228
VISITREND/PLOT........... 228
SCRATCHPAD .............. 259
STATSGRAPH .............. 169
ACCOUNTING SOFTWARE
ACCOUNTING PLUS. ....... $385
ACCOUNTING PLUSII ....... 299

For Apple I
Eé\SSY EXECU. ACCOUNTING . 578
SO0 AR NG r I S
THE HOME ACCOUNTANT ... 129
IUS-IBM ACCT.SYS. ....... ‘CALL!

LANGUAGES

Microsoft BASIC COMPILER . . $299
Microsoft BASIC INTERPRETER 279

microsoft FORTRANSO ....... 379
Microsoft COBOLS8O .......... 559
Microsoft MUSIMP / MUMATH. 199
Microsoft TASC .............. 149
supersoftADA ............... 269
supersoft FORTH............. 1 49
supersoftA.LD.S..............

Supersoft FORTRAN /RATFOR . 284
sorcim PASCAL M
whitesmitn'sC............ 690
whitesmith's PASCAL....... 850
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NEW PRODUCTS!

INFOSTAR MICROPRO
MICROPRO'S DATABASE MANAGEMENT SYSTEM NOT ONLY COMBINES THE ALREADY
RENOWNED FEATURES OF DATASTAR AND SUPERSORT BUT ALSO FEATURES A REPORT
GENERATOR. THIS MEANS YOU CAN ENTER, SORT, RETRIEVE, ORGANIZE, AND PRINT DATA
QUICKLY AND EASILY.. AND WITH NO NEED TO PROGRAM! BUT THAT'S NOT ALL...YOU CAN
EDIT YOUR REPORTS WITH WORDSTAR, THE WORLD'S NO. 1 SELLING WORDPROCESSOR.

LIST PRICE: $495.00 MICROHOUSE PRICE: CALLI

T/MAKER Il T/MAKER COMPANY
WITH THE T/MAKER lil YOU CAN EDIT YOUR TEXT, COMPUTE YOUR NUMBERS, TALLY YOUR
RESULTS, AND PRODUCE FINISHED REPORTS EVEN IF YOU WANT (T ALL IN ONE FILE!
T/MAKER #i ALLOWS BAR CHARTING FROM A FULL ELECTRONIC SPREAD SHEET.

LIST PRICE: $275.00 MICROHOUSE PRICE: $245.00

RANDOM HOUSE ELECTRONIC THESAURUS DICTRONICS PUBLISHING, INC.
THE RANDOM HOUSE ELECTRONIC THESAURUS IS THE FIRST REFERENCE SOFTWARE THAT
ALLOWS YOU TO DO "IDEA PROCESSING” WITHIN YOUR WORD PROCESSOR BASED ON THE
POPULAR RANDOM HOUSE THESAURUS. IMPROVES YOUR WRITING SKILLS BY FINDING THE
RIGHT WORD YOU NEED AND INSERTING IT IN THE TEXT.

The 60,000 SYNONYM VERSION REQUIRES 204K. ABRIDGED VERSIONS AVAILABLE FOR 80K and 125K

LIST PRICE: $150.00 MICROHOUSE PRICE: $129.00

RANDOM HOUSE ELECTRONIC PROOFREADER DICTRONICS PUBLISHING, INC.
PROOFREADER ALLOWS ACCESS TO THE RANDOM HOUSE DICTIONARY WITH FULL IN-
TERACTIVE CORRECTION TO CHECK ALL YOUR SPELLING ERRORS. |IBM VERSIONS ALLOW AC-
CESS UP TO 32,000 AVAILABLE WORDS.

MICROHOUSE PRICE: $50.00

GRAPHMAGIC INTERNATIONAL SOFTWARE MARKETING

GRAPHMAGIC ALLOWS YOU TO DRAW VISUAL REPRESENTATIONS OF GRAMS AND LINE

&%Acmsc FROM SPREAD SHEET PROGRAMS INCLUDING MATHEMAGIC, SUPERCALC OR
| 2

LIST PRICE: $99.00 MICROHOUSE PRICE: $79.00

C. ITOH 1550 C.ITOH
ANOTHER NEW PRINTER FROM C. ITOH WITH THE SAME GREAT QUALITIES AS ALWAYS BUT
INTRODUCING A NEW WIDER CARRIAGE THAT CAN ACCOMMODATE PAPER SIZES UPTO 15"
(132 COLUMNS). AVAILABLE IN BOTH SERIAL OR PARALLEL VERSIONS.

LIST PRICE: $875.00 MICROHOUSE PRICE: $789.00

WORDSTAR, DATASTAR, SUPERSORT, INFOSTAR ARE TRADEMARKS OF MICROPRO, INC. RANDOM HOUSE IS A
REGISTERED TRADEMARK OF RANDOM HOUSE, INC. THE RANDOM HOUSE ELECTRONIC THESAURUS IS A TRADEMARK
OF RANDOM HOUSE, INC., DICTRONICS PUBLISHING INC. EXCLUSIVE LICENSEE. TP-1 KS A TRADEMARK OF SCM, INC.
IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES.

Prices may vary with different formats. All prices and specifications are subject to change without notice.
Please call or write for specifics.

MICROLINE:

MICROHOUSE OFFERS 24 HOUR COMPUTER SHOPPING WITH MICROLINE. MICROLINE IS A
COMPUTERIZED ORDER-ENTRY SYSTEM THAT ENABLES YOU TO ACCESS SPECIFIC INFOR-
MATION ON OVER 1000 MICROCOMPUTING HARDWARE AND SOFTWARE PRODUCTS, IN
ADDITION TO NUMEROUS SUPPLIES AND ACCESSORIES. *

1-215-868-1230

MICROLINE OPERATES AT 300 BAUD. 8 BITS, NO PARITY, 1 STOP BIT.

PRICES MAY VARY WITH OIFFERENT FORMATS. ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO
CHANGE WITHOUT NOTICE. PLEASE CALL OR WRITE FOR SPECIFICS.

1444 LINDEN ST./BOX 499 BETHLEHEM, PA 18016
DEALERS |NOU|R|ES WELCOME Circle 272 on inquiry card.

WE WANT YOU TO KNOW ...

MICROHOUSE
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For the Record

Peter Callamaras’s review of our Ex-
ecutive Briefing System (November 1982
BYTE, page 164) was greatly appreciated
here at Lotus. However, the article was in-
correct in the At a Glance section, which
listed Mitchell Kapor as the author of
EBS.

While Mitchell designed the program
and supervised its implementation, EBS
was coded by Todd Agulnick, a 15-year-
old resident of Newton, Massachusetts.
Todd was first employed by Mitchell at
the age of 12, and he continues to be a
source of inspiration for all of us here at
Lotus. His great skill and intellect are ap-
preciated almost as much as his fine sense
of humor.

Mary Lynn Davis, Graphics Project
Manager

Lotus Development Corp.

55 Wheeler St.

Cambridge, MA 02139

More on BASIC Standards

I read with interest Howard G. Drake’s
letter dealing with the current and pro-
posed standards for BASIC (October 1982
BYTE, page 18) and wish to comment on
two points raised in the letter.

First, the requirement to have DIM
statements preceding their use in line-
numbered sequence is not new. It has
been in the ANSI (American National
Standards Institute) Minimal BASIC Stan-
dard since the approval of that standard
in January of 1978.

The requirement to recognize the ex-
istence of DIM statements in line-
numbered sequence (rather than in logical
sequence) stems from the desire to have
the one BASIC program give the same
result when that program is run under two
implementations, one of which is an inter-
preter and the other a compiler.

Another point raised by Mr. Drake
concerned the need for the interpreter to
do a pre-scan in order to recognize the
presence of DIM statements.

The X3]J2 BASIC Committee was very
careful to assure that a pre-scan was not
required. The suggested technique when a
forward transfer-of-control is indicated
(as in Mr. Drake’s example) is to examine
the statements passed over “at the time
that they are passed over,” to see if they

14 February 1983 © BYTE Publications Inc

include any of the statements that must
appear in line-numbered sequence prior to
their use. These statements include the
DIM statement, as well as any OPTION
statements (OPTION BASE, OPTION
ARITHMETIC, etc.), and any function-
definitions.

By taking this approach, BASIC pro-
cessors need only look at those statements
up to and including the one being refer-
enced and need not do a pre-scan of the
entire program.

I heartily agree that any interested par-
ties should obtain a copy of the Proposed
ANSI BASIC Standard, read it, and com-
ment on it, if they find anything that they
believe should be changed.

M. O. Duke

IBM

Santa Teresa Laboratory
555 Bailey Ave.

San Jose, CA 95150

Credit Where It's Due

I recently saw the October 1982 BYTE
editorial in which Chris Morgan described
videotex and teletext. I'd like to correct
one statement regarding closed-caption-
ing. The three networks broadcasting
closed-captioned programs are PBS,
NBC, and ABC; not CBS. CBS has stead-
fastly refused to provide captions on its
programs for the benefit of hearing-
impaired people.

Your omission of ABC is most unfor-
tunate because that network was in-
strumental in the development of the
closed-captioning technology. It leads the
way in providing closed-captioning ser-
vices. For example, ABC recently added
closed captions to all broadcasts of ABC’s
“World News Tonight.”

Jane Edmondson, Director

Products Promotion and Public Relations
National Captioning Institute

5203 Leesburg Pike, Suite 1500

Falls Church, VA 22041

This Thing Called NAPLPS

With regard to Chris Morgan’s editorial
discussing ‘“This Thing Called Videotex”
("Some Answers to Frequently Asked
Questions,” October 1982 BYTE, page
10), let me respond with one definition of
what videotex is today.

The North American Presentation Level

www.americanradiohistorv.com

Protocol Syntax (NAPLPS) allows text
and graphics to be encoded in a manner
independent of the display apparatus on
which it will be presented. Virtually any
micro-, mini-, or mainframe computer
can be configured to generate NAPLPS
pages, and any communications medi-
um—whether it be telephone, broadcast,
cable television, microwave, or satellite
transmission—can be used.

What does this mean to microcomputer
users today? Throughout North America
microcomputers from virtually any
manufacturer have a common format for
text and color graphics that can be com-
municated universally. NAPLPS is a sim-
ple, highly efficient and economical color
graphics generator in combination with a
decoder. Here are some examples of what
is being accomplished today:

eUsers of Hewlett-Packard 80 Series,
Commodore PET, and other microcom-
puters are now being offered a color-
graphics program for Visicalc. The soft-
ware digests raw Visicalc data files and
automatically draws color charts and
graphs including exploded pie charts.
oIBM Personal Computer users can ob-
tain an electronic slide show program that
simulates the 35-millimeter slide carousel
but has additional features such as
random-access retrieval of individual
slides and the synchronizing of a sound
track for a full audio-visual presentation.
These slides can be displayed on a color
monitor or even a large screen using a
video projector.

e North Star computers are being used as
hosts to drive large screen displays of elec-
tronic billboard advertising in shopping
malls.

Other microcomputers are incor-
porating color graphics into computer-
aided learning courseware and public-
access market-research terminals, and
marketing presentations are being pre-
pared and, through the decoder, trans-
ferred onto video tapes.

Hard-copy service bureaus will soon be
available that will provide any page
creator the capability to download
NAPLPS-encoded pages by telephone and
have 35-millimeter slides, overhead
transparencies, and other film media pro-
duced for them overnight and delivered
the next day. Furthermore, paper hard
copy is obtainable with the use of jet ink
plotters—ideal for charts and graphs that
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Print!

THE MOST ADVANCED PRINTER IN ns CLASS
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dompitter users! MPi
pn ters with exccllqnc in price and| perfor-'

man lr erwohs of PrintMate™
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on madel /\Z PrintMat te™ |5q models Bj
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features that differentiafe the PrintMate™
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superior performer. A bold ¢claim? The
strong and widespread- acceptance of the|
excelignt PrintMate’™ 150 1s based gn
cutstanding user fedtures
HIGH SYSTEM THRUPUT-- 150 charac-
ters per second advanged logic seeking
impact printing with an accelerated print head
slew rdte and turnaround makes PnntMateT"
150 a high speed performer.
WIDE CARRIAGE VERSATILITY—The Ptint-
Mate™ 150 wide cr\ flage ¢an adcommor-
date print lides from! 136 fo 231 charadters
il length and can easily handle forms from
3.to 15 inches wide|and as long as 31
inches,
L RFE SELECTION OF PRINT CAPABILITIES
The 7x9 dot matrix allows; user selection

ate11

qffers {our wide qartiage .

PRINTIRT L

jorithe 1{1x9 serif font|provides dodume
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offithe printer—even unplug ig— ¢ Print-
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The Printer People

Micro Peripherals, inc.
4426 South Century Drive
{Salt Lake City, UT 84107
Phone 1-800-821-8848
Circle 291 on|inqulry gard.
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Letters

need to be inserted into textual reports.
Because NAPLPS is display-resolution
insensitive, these same files, although
created at a lower resolution, can be
redisplayed through a higher-resolution
decoder with no modification to the
original file. The hard copy, whether film
or paper, becomes a higher-quality image.
Additionally, broadcast-quality graphics
and NTSC- (National Television System
Committee) standard video tapes are be-
ing used by broadcasters to augment their

graphics requirements. Even audio-visual
producers are using this same method to
bring down the costs of their productions
while preserving the quality.

What other color-graphics system can
provide a universal communications
coding format for virtually any micro-
computer? What other color-graphics
protocol specification is in the public do-
main? What other color-graphics display
generator (decoder) has a choice of over
32,000 colors, 16 of which are displayable

Some would
have you think
that a matrix printer
is a mere side dish that
comes with your computer.

Don't believe it.

What you get out of your printer is what you get out
of your computer. If your printer is small, slow, noisy
or unreliable, your computer will be limited, sluggish,

irritating, or inoperable. Just telting it like it is.

That's why Infoscribe has come up with a gourmet
line of muttifunction matrix printers specifically for

business and professional users.

You can switch from high-speed data processing
to business letters, at will; handle up to16-inch-
wide paper; make up to five crisp carbons; gener-
ate gorgeous graphics in up to eight colors; and
enjoy truly elegant and incredibly quiet operation,

day-in and day-out.

Check the menu for the printer that meets your exact needs.

Soup to Nuts.

Why go with the computer manufacturer’s combo plate when the same

money will let you buy Infoscribe, a la carte?

Your favorite computer dealer or systems specialist will be delighted to arrange a
demonstration for you. Or contact the matrix d’: Infoscribe, 2720 South Croddy Way,
Santa Anaq, California 92704, USA, Phone (714) 641-8595, Telex 692422.

PRINT WITH
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INFOSCRIBE

Circle 207 on Inquiry card.

simultaneously, among a host of other
features? What other color-graphics
system can boast the use of a conventional
color television as a display monitor and
can be purchased for a price starting at
$11007

Only decoders implementing full
NAPLPS can satisfy these features and
others. With this capability now within
the reach of the majority of microcom-
puters, the challenge of creative, interac-
tive graphics software lies with all
microcomputer users, whether they be
hobbyists or professional programmers.
The challenge is here today at a price com-
petitors can really only dream about.

Zal Press, Manager

Business Graphics

Marketing Group

Norpak Ltd.

1351 Washington Blvd., Suite 3000
Stamford, CT 06902

In Defense of User Protection

In the last year I have read several ar-
ticles regarding software piracy. Due to
this piracy, the creators of software are
becoming more and more reticent about
making available the source documents
and code for a program.

Their caution is well placed because of
the wholesale program theft that has
taken place in some instances. Then, too,
it's possible that the creator stole some
major part of the program from someone
else, and the lack of an available source
listing prevents anyone from proving it.

Before we get too far down the road to
complete nonavailability of source code,
may | propose some protection for the
legitimate user?

First, companies can and do go out of
business every day. While one software
creator may not, another may. Without
the source code to update the program for
system and language enhancements yet to
come, that program will become worth-
less and be lost.

Second, because of market conditions,
a developer-may cease to offer the soft-
ware or cease to update it. As a result, the
software eventually becomes worthless
without source to allow the updating of it.

Third, the program offered may have
been almost worthless to start with due to
errors. The developer made a fast buck,
and the buyer was taken. At least with
source, some corrections can be made.

A fourth reason for some user protec-
tion is that a successful creator may decide
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TIME-PROVEN
PERFORMANCE

r

E “! = LN M

ﬁmd | ..A"' 3 --;'--.\. f - Ove e '\

tobuytheDS1&}preT "':b"" ‘because of it .1”\. A C . v
but also because of our outstandmg track record for product relua I|ty and customer support

We have continually improved on the performance of the DS180 by incorporating such
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable
tractor feed and over 40 other programmable features, make the DS180 one of the most versa-
tile matrix printers available today.

Before you select your next printer, why not take a look at a time-proven performer—the
Datasouth DS180.

The DS180 printer is available nationwide through our network of sales/service distributors.

Circle 143 on inquiry card

dﬂtﬂ@@ﬂﬂﬁh computer corpofation

P.O. Box 240947 e Charlotte, NC 28224  704/523-8500
Telex: 6843018 DASOU UW
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Letters

that creation is what he is good at and
he’'d rather not be bothered by support,
sales, etc., and so he enters into a royalty
agreement for the program with an in-
dependent dealer. Now suppose this
dealer wants to sell packages but not help
you, the buyer, recover from a system
crash or a program bug. Without source
dr even data on file structures being
available, you have to start over after
every crash.

There is a way out of this morass of
uncertainty, and that is an industry-wide
uniform software trust agreement, en-
forced by a trade journal’s refusal to ac-
cept advertising of software unless the
creator or vendor has placed the source
code in trust with an independent third
party who holds both the names of the
legitimate licensees and the latest source
files and documentation.

Vendors should be responsible for pro-

* & & FEATURING 8 AND 16 BIT SYSTEMS * * %

in hard copy, LCD scrollable screen.

EPSON QX VALDOCS: Extremely user friendly! See review Sept. BYTE.
HX 80: Notebook-sized battery operated Z 80 computer, up to 256 KRAM, built-

CPM

MASTER MAX: S-100 system, Z-80, INTERCONTINENTAL CPZ48000 single
card computer with four channels of DMA, dual 8" double density drives,

Options: double sided drives, Winchester, TURBODOS, 2 user, 220v/50hz.

$2,540.

IMS 8X MULTIUSER SYSTEMS:

NI SILVIDOSSY SNIMO 'd NHOI

been announced.

64K RAM, 2 I/O. TURBODOS multiuser CP/M compatible operating system cuts
link/edit time in half. Z-80 code. Interrupt driven. 8088 upgrade w/256K RAM has

Z-80, S-100. Each user has own Z-80,

JN1831VIDOSSY SNIMO 'd NHOI

TARBELL: Empire systems, Z-80, S-100.
CROMEMCO: C-10 personal computer w/software package

8088: COLUMBIA DATA: IBM-PC look alike, multiuser option.

8086 S-100 SYSTEMS:

LOMAS: with MS-DOS or CP/M-86. Winchester option.
SEATTLE: with simultaneous 8" and 5" drives. Will accept IBM/PC software.

DUAL PROCESSOR SYSTEMS:

processors.

ONISIIVIDOSSY SNAMO A NHO

GODBOUT 816 A,B,C: 8085/8088. MP/M 816 allows simultaneous operation of both
CROMEMCO DPU: 68000 and Z 80. CROMIX operating system.

JNISILVIDOSSY SNIMO ‘A NHOI

MAXBOX 8" DRIVE SUBSYSTEMS w/QUMES, SHUGARTS, MITSUBISHI, NEC.

PRINTERS (dot matrix and LQ):
EPSON, NEC, QUME, C.ITOH, IDS,
FLORIDA DATA, TELETYPE.

TERMINALS: WYSE, HAZELTINE,
IBM 3101, TELEVIDEO.

Voice recognition board for TELEVIDEO
950.

GRAPHICS:
MICROANGELO GRAPHICS.
MIRAGE: new from SCION.

AUTO-CAD Interactive graphics soft-
ware; for engineers, architects, design-
ers.

HOUSTON INSTRUMENTS
PLOTTERS, DMP-29

PER SCI 277/299 DRIVES.

MODEMS: U.S. ROBOTICS 1200/300
DC HAYES compatible

7
E
7
&
»
A
~
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IBM PC ACCESSORIES: Extensive
line including QUADRAM, SEATTLE,
8080/8086 EMULATOR (software).

"IN1SILVIDIOSSY SNIMO ‘A NHOI

S-100 MAINFRAMES:
PARADYNAMICS, ECT, some TEI 12
slot still in stock.

IBM 3270: compatible equipment from
Teletype Corp. Fast delivery! Cost ef-
fective!

SILVIDOSSY SNIMO 'd NHOI

We have an extensive product line including systems, peripherals, software,
boards, drives, consulting services. Write or call for detailed specifications.
We have knowledgeable technical staff.

Overseas Callers:  Phone (212) 448-6298
WE EXPORT TWX 710 588 2844 or Cable: OWENSASSOC

JOHN D. OWENS Associates, Inc.
12 Schubert Street, Staten Island, New York 10305
(212) 448-6283 (212) 448-2913 (212) 448-6298
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viding copies of all user licenses and
regularly update the source code on file
with the trustee. In return, the trustee
agrees to hold source documentation in-
violate (sealed) unless a vendor commits
certain acts (I'll discuss these acts later
on). Thus, protection exists for the ven-
dors (in that the source is still protected)
and for the legitimate user as well.

To the legitimate user, source becomes
available, for a fee, in the event that the
vendor ceases to function.

The trustee has these responsibilities:
(1) to hold source code and related
documentation sealed and inviolate unless
certain acts are committed, (2) to notify
only licensed users at their last known ad-
dress by first class mail as to the acts com-
mitted, and (3) to provide to the licensed
users only, for a fee related to the repro-
duction cost, the source code and docu-
mentation, when permissible.

What are these vendor acts and subse-
quent trustee actions? First, in the event of
total sale of program rights to another
vendor, the trustee should notify licensees
of the event and the name and address of
the buyer who has assumed the support
obligation. In the event of adjudgment of
the developer as bankrupt, ceasing of the
vendor to do business, decision by the
vendor to cease to offer support, or sale of
program rights without an obligation to
assume existing package support, the
trustee shall so notify licensed users and
make available for one year source and
documentation for a fee.

There remains the question of users
who find program vendors/creators either
unwilling or unable to provide adequate
support for their packages to licensed
users. For this some mechanism should
allow licensed users to petition the trustee
if they feel that a vendor is providing in-
adequate support. If some threshold level
(say S percent) of the licensed users of a
program complain to the trustee of inade-
quate service, the trustee should be re-
quired to notify all licensees that com-
plaints have been received. If the trustee
gets a positive response from a majority of
the users that such is the case, the trustee
should then provide source code and doc-
umentation to users for a fee.

Such an agreement can adequately pro-
tect vendors as long as they want to be
protected and will probably protect the
user for longer than the economic life of
the package.

Whatever methodology is created to
protect both the user and the creator, total
and permanent unavailability of source to
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Cdex" Training for VisiCalc®
Makes VisiCalc Easy.

In an hour, Cdex Training for VisiCalc can
make you a VisiCalc user. Or for the experi-
enced VisiCalc user Cdex Training for
VisiCalc acts as an instantaneous elec-
tronic reference and review system.

It's a computer-assisted training program

that works. It's highly interactive. So it
creates a dialogue with you and serves as

Circle 70 on Inquiry card.

your personal tutor. it's completely self-
paced. SO you set your own learning time.
And it's graphically-oriented. So you see
what you're learning. Remember, a picture
is worth 1000 words. Cdex Training for
VisiCalc runs on the same Apple® || or
IBM® Personal Computer as your VisiCalc
program.

So see how easy VisiCalc can-be. See your
nearest computer dealer for a demonstration.

Cdex™ Training for VisiCalc®

We don't make VisiCalc.
We just make it easy.

coex:

Cdex Corporation
5050 El Camino Real Suite 200
Los Altos, CA 94022

VisiCalc® is a registered trademark of VisiCorp™

BYTE February 1983 19



www.americanradiohistory.com

Letters

a legitimate user is not an acceptable
answer.

William E. Young, CPA
13901 Jefferson Davis Hwy.
Woodbridge, VA 22191

Minspeak Applauded

I read with great attention the “Min-
speak” article by Bruce Baker (September
1982 BYTE, page 86). Minspeak is the
most exciting use of computer technology
that I have encountered because it goes
beyond the use of the computer to manip-
ulate data and/or symbols and deals with
the fundamental issues of human com-
munication and the way we think.

While Mr. Baker deals almost exclusive-

into the genuinely exciting new realms of
electronic technology and its applications
to human problems and potentials.

David O. Justice, Dean
School for New Learning
DePaul University

23 East Jackson Blvd.
Chicago, IL 60604

Computer Poetry:
Art or Craft?

Kevin McKean’s article “Computers,
Fiction, and Poetry” (July 1982 BYTE,
page 50) nearly supplies some important
implications about the nature of creativi-
ty. The examples of computer-written
poetry suggest that computers can now

ly with the application of Minspeak to the
__nonspeakine nomulatian the fundamantal |

make many judgments rapidly but cannot
1 T e, L

| _wnalaith

good word for its “” and “e” sounds,
matched in “parallels,” and for the overall
dreamlike, wistful quality that the word
contributes to the line. Of course, he may
have had other reasons as well.

Today, because western culture seems
to have weaker ties with tradition than in
the past, and because ours is more than
ever a culture without a sense of history,
it is understandable that considerations of
creativity focus on the ceaseless fluctua-
tions common to the thought process,
rather than on the decisions that artists
make after much thought. Still, an artist
may draw upon any or all of his life’s
history in order to pass judgment on a
single word. His intellect, his moral in-
tegrity, his honesty, his passion, his love,
his hope, his hate, his fear, his skepticism,
his faith—in short, the sum of the poet’s

Y . PRSI s

ARE YOU STILL LETTI
YOUR PRINTER

While your printer is running, your
computer is tied up. You can't use
it for processing, computing, data
entry. Nothing. All you can do is
twiddle your thumbs until the
program is finished.

Pretty ridiculous.

MICROBUFFER ALLOWS YOU
TO PRINT AND PROCESS
SIMULTANEOUSLY.

You just dump your printing data
directly to Microbuffer, whoosh!,
and continue processing.
No waiting.

Microbuffer accepts data as fast
as your computer can send it.
It stores the data in its own
memory buffer then takes control

of the printer.
1’e that easv.

TIE UP YOUR COMPUTE

transparent and maintain modes.
The 16K model is priced at $259
and the 32K, at $299.

FOR EPSON PRINTERS, Microbuffer/E
comes in two serial versions —

8K or 16K (upgradable to 32K) —
and two parallel versions — 16K

or 32K (upgradable to 64K). The
serial buffer supports both hard-
ware handshaking and XON-XOFF
software handshaking at baud

rates up to 19,200. Both interfaces
are compatible with standard Epson
commands, including GRAFTRAX-80
and GRAFTRAX-80 + . Prices range
from $159 to $279.

ALL OTHER COMPUTER/PRINTER

COMBINATIONS can be untied by

the stand-alone Microbuffer In-line.
The serial stanc_i-alo_ne w_ill

installed in-line between yirtually
any computer and any printer.

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

So what are you waiting for? Write
to us for more information or ask
your dealer for a demonstration.

When you see how much
freedom Microbuffer will allow,_
you’ll understand why it’s so silly
to be without one.

PRACTICAL PERIPHERALS, INC.™
31245 LA BAYA DRIVE

WESTLAKE VILLAGE, CA 91362
(213) 991-8200
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knowledge of contrast, feeling for light
and shade, all that information (primitive
sense) necessary for a poem.”

If you could accurately enter your
whole life into a computer without leav-
ing the minutest fact out, then the com-
puter could possess a chance of becoming
artistic. But even then the computer
would have to be considered the protégé
of its programmer. For now, computers
may be profitably used as electronic
thesauri, as servants to the new craft of
electronic poetry-writing. As far as the art
of poetry is concerned, computers will
have to wait.

Rob Zseleczky
19 Tanglewood Lane
Chatham, NJ 07928

Not-So-Standard Automoblles

In part 1 of his article “An Introduction
to the Human Applications Standard
Computer Interface” (October 1982
BYTE, page 291), Chris Rutkowski used
the early development of the automobile
as a case study to explain how microcom-
puter technology is still in its formative
years because it has not come up with a
standardized, easy-to-use format. This is
a viable analogy, but Chris was a little off
on his time frame. He says “you would be
able to climb into the typical automobile
of 1925 and drive it away.” For most
readers of BYTE today this would not be
true. In 1925 approximately SO percent of
the cars being sold in the United States
were Model T Fords. The Model T Ford
used a pedal-controlled planetary trans-
mission that a modern driver would not
understand without instruction or prior

use. Other 1925 makes also had irregular !

controls, such as spark levers, hand throt-
tles, oddly placed starter buttons, etc. Ac-
tually, the standardization of most
automobile operations took much longer
than Chris surmised. Hopefully, the pro-
cess will not take so long in the microcom-
puter industry.

Fred K. Fox
13150 El Capitan Way
Delhi, CA 95315

Total Talk Talks Back

In response to David Stoffel’s article
“Talking Terminals” (September 1982
BYTE, page 218), I would like to thank
BYTE for giving this subject the attention
it deserves. However, as the manufacturer

www americanradiohistorv com

of one of the products described by Mr.
Stoffel, I'd like to state that numerous in-
accuracies appear in his article.

Contrary to the impression given in the
article, Total Talk from Maryland Com-
puter Services Inc. (MCS) offers both a
user-definable vocabulary and full
numbers capabilities (it can speak 123 as
“one two three” or “one hundred and
twenty-three”’). To my knowledge, MCS
was the first to offer these features. It is
also false that Total Talk does not have a
cursor locator. Total Talk has had this
since the product was introduced in June
of 1980.

The author fails to mention many of the
advantages of incorporating speech into
an existing terminal. Total Talk offers an
Enunciation key to tell you the terminal’s
status and the function of a key without
executing the function; the device can
vocalize the terminal’'s communication
parameters and can set tabs and margins.
Also you can define keys to perform
specific tasks, such as say the line, say the
word, and spell the word. This is essential
to the nontechnical user in that escape
codes do not have to be memorized.

The approach that places the speech
box between the terminal and the host has
several disadvantages. What is displayed
on the screen is not an accurate represen-
tation of what is stored in the speech box’s
buffer. This is a severe disadvantage when
the blind operator must interact with
sighted co-workers or instructors. Full-
page editing cannot be accomplished.

Capabilities that are very useful to
Total Talk's users but were not mentioned
in Mr. Stoffel’s article are notification that
the cursor is at the end of the line, moving
the cursor forward and backward either a
word at a time or a line at a time without
speaking the word or line, and reading up
and down columns.

Mr. Stoffel’s comment that “Total Talk
loses data after receiving 120 characters”
shows a lack of understanding of the ter-
minal. Total Talk has three sophisticated
handshaking capabilities—XON/XOFF,
Data Terminal Ready, and Inquire/Ac-
knowledge. If your host computer does
not support these capabilities, then you
simply cannot use “Log Bottom,” a
feature that reads the data as it appears on
the screen. If the terminal is configured
correctly, data is not lost.

The article states that screen-oriented
programs like Wordstar are not practical
using speech output. We take exception to
this because our customers are using Total
Talk and Information Thru Speech (our
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talking microcomputer/terminal) for this
purpose every day. This also raises the
question of why our Information Thru
Speech terminal, which has been on the
market since January of 1982, was never
mentioned.

Finally, Mr. Stoffel hopes that the price
of talking terminals will go down or their
capabilities will increase. This is exactly
what happened this year when MCS an-
nounced more powerful machines and a
decrease in prices from 15 to 50 percent.

J. Michael Mason, Vice-President
Marketing

Maryland Computer Services Inc.
2010 Rock Spring Rd.

Forest Hill, MD 21050

Terminology Correction

The use of terminology in Jack L.
Abbot's review "Systems Plus: FMS-80"
(October 1982 BYTE, page 447) was dis-
turbing. The article was well written, in-
formative, and provided a reasonable set
of data from which to draw some conclu-
sions and comparisons to other systems.
However, to call FMS-80 a “relational”

DBMS (database-management system) is
appalling. It is bad enough that vendors
misuse terminology, but a publication
should not further perpetrate such
misguidance. Some purists might argue
that FMS-80 is not even a DBMS. And
there are purists who have strict rules on
the definition of a relational DBMS. In
either case, most experts agree that a rela-
tional DBMS has, at a minimum, specific
functional (e.g., project and join) and
representational (e.g., tabular user view)
components as its foundation. What will
you tell your readers when the true rela-
tional DBMS is developed for microcom-
puters? As the leading journal for small-
systems users, BYTE should attempt to
use standard systems terminology when
appropriate and not allow vendors to
mislead the public any further than their
advertisements do.

I do not want to detract from an ex-
tremely powerful personal computer tool
such as FMS-80. I am currently evaluating
file-management software for personal
computers and have been surprised by
the comprehensiveness and depth of func-
tions of such packages. These rival many
of the tools offered on larger systems and

‘BYTEWRITER
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should virtually eliminate for most users
the need to create their own programs.

Michael Lutz, Manager
Data Administration
Davis Chemical Division
W.R. Grace & Co.

POB 2117

Baltimore, MD 21203

User’'s Column Under Fire

As a subscriber to BYTE, I am com-
pelled to write questioning the profession-
alism of your monthly User’s Column
written by Jerry Pournelle.

BYTE is an informative computer
magazine that stands head and shoulders
above any other small systems journals.
All the hardware reviews are concise and
informative. Steve Ciarcia does an ex-
cellent job of breaking hardware design
down to a simple process for most hobby-
ists. Sol Libes keeps the latest information
on new products available for all readers.

However, I find Mr. Pournelle’s month-
ly column neither useful nor coherent. All
I understand from his column is that he is
always very busy and has many friends
that allow him access to free hardware
and software. In the Septebmer 1982
BYTE, he explained that he belongs to a
large number of clubs and organizations
and doesn’t know how to do all the ac-
tivities he does each month.

That kind of text has no place in BYTE.
As a reader, I am concerned with the
topics covered in the column, not with
what the author did while preparing it.
When reading User's Column I feel that 1
am reading a letter from a long lost friend
who is trying to tell me everything that
has happened during the last three years.

User’s Column is both useful and neces-
sary, but please keep it up to the fine stan-
dards that BYTE is known for. In future
issues, don’t allow Mr. Pournelle to ram-
ble incoherently page after page.

Ron Dyer

40 Godstone Rd., Suite 305
Willowdale, Ontario

M2] 3C7 Canada

1 was appalled by Jerry Pournelle’s re-
cent defense of software hacking (see
“User's Column: A BASIC and Pascal
Benchmark, Elegance, Apologies, and
FORTH,” October 1982 BYTE, page 254).
I defy you to name any other engineering
discipline in which disorganized, patch-
as-you-go approaches are considered to
be acceptable practice.
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TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

Wide-range verti-
cal sensitivity:
Scale factors from
100 V div (10X
probe)to 2 mV div
(1X probe). Accurate

channels: dc to 60
MHz bandwidth
from 10 V. div to 20
mV div: extended
sensitivity of 2

Two high-sensitivity

to - 3%. Acordc
coupling

mVidivat 50
MHz

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
eliminated the need for a cooling fan.

Delayed sweep
measurements:
Accurateto ' 3
with single time
base 2213; to

1 5% with dual
time-base 2215

Sweep speeds:
from0.5s 1o 50 ns
To 5 ns/div with X10
magnitication

Complete trigger
system. Includes
TV field. normal
vertical mode. and
automatic; internal
external and line

Probes included.
High-performance
positive attachment
10-14 pF and 60
MHz at the probe

tip

sources; vanable
holdoff

Yet performance is written ali over
the front paneis. There’s the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.

$1450* for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

Order toll free:
1-800-426-2200
Extension 45

In Oregon call collect:
(508) 627-9000 Ext. 45

“Price FO.B. Beaverton, OR. Price subject 1o change

Copyright©1982. Tektronix, Inc. All rights reserved. TTA-337

Tektronix

COMMITTED TO EXCELLENCE
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CAST BETTER, FASTER
SPELLS WITH OUR
CI-C86 C COMPILER

Weave
a spell with

the CI-C86 C. "ompller
especially designed for use with:

o CPM86 and MPM86 ¢ DEC Rainbow e Zenith 2100 * Seaftie

* MS-DOS ¢ Victor 9000 ¢ Lomas 8086 * Eagle

* |BM Personal o Sirus * Altos 8600 ¢ Columbla 1600
¢ |BM Displaywriter o NEC APC » Compupro 86/87 ¢ And Many More

Cl puts all the magic of C at your finger-
tips with all of K&R, a full support library,
8087 support and much more.

Merlin would approve!

Disk and documentation $395.
Overseas airmali $20.

For further Information, please contact:

Computer Innovations, Inc.
75 Pine Street

Lincroft, New Jersey O7738
Telephone: (20T1) 530-0995

CI-C86 ore tragemarks of Computer INNOvakons. Inc
MPM ore trademarks of Digital Reseoarch
Q frodemark of Microsoft

tr
is g trademark of Intemationat Business Mactwres
DEC is 0 trodemark ot Digital Equoment Comp
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Clear thought solves problems. Code
does not solve problems. Code imple-
ments the solutions to problems.

Computer languages form a class of
tools to aid in clear thought. Other tools
include formal mathematics, eloquent
English, and analysis techniques specific
to the problem area.

Office buildings, bridges, dams, oil
pipelines, rapid transit systems, some
large ships, new forms of life created by
means of recombinant DNA, movies,
newspaper articles, and letters to the
editor of BYTE, all are one-of-a-kind crea-
tions. Their creators undoubtedly work
under as much pressure as that experi-
enced by computer programmers. Which
of these creations would Mr. Pournelle
like to see built by the same techniques he
advocates for software?

Daniel Ross

Succinct Systems

1346 River St.

Santa Cruz, CA 95060 m

BYTE's Bits

Data General Opens Customer
Center In Dallas

Data General recently opened a
customer training center in Dallas, Texas.
The center was established to provide
local access to the firm's training services
for end- users and OEMs (original equip-
ment manufacturers) in the southwestern
United States. The center has three class-
rooms, administrative offices, and a
systems training laboratory housing an
Eclipse computer and linked Dasher ter-
minals capable of accommodating 18
users simultaneously.

Through the center, nearby users will
have access to hardware and software
training at their sites, self-paced instruc-
tional training, and other training alter-
natives offered by the company. In addi-
tion, free educational planning and con-
sulting services and an ongoing schedule
of lecture courses on Data General soft-
ware, utilities, and programming lan-
guages are provided by the center.

Data General maintains training centers
in Atlanta, Boston, Chicago, Los Angeles,
Washington, D.C., six European coun-
tries, and Australia-New Zealand. For
more information on the newest training
center, contact Customer Education, Data
General Corp., 4350 Alpha Rd., Dallas,
TX 75234, (214) 458-2945.m

Circle 382 on inquiry card. ==p
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GREAT IDEAS...
Down to Earth
S = e Products

{Available Soon)

SDS-ZS10/4 SDS-H/.\RD DISK INTERFACE
4 RS232 Channels Micropolis 1220 Series
or ST-506

Full Duplex
interface Adapter

Real Time Clock

" ey ﬁrn -;r_ e BB U A o
FoShining New Sia

vt

! '?':EPP-"“E S s NEC-FLOPPY DISK DRIVE
= 3 Double Sided .
Single Density/Double Density
Up to 2.4 Megabyte
{Qume Now Avaiiable)

=
.r‘l

0

L * 5" Hard Disk * 6 Slot $-100 Mainframe
!

e PP seepage  for details SDS-MULTIPLEXER/DISPLAY

Three RS232C 1 to 2 Switches

Two Seven Segment Status Display

{Can be used as a line monitor for data

communications link)

{route RS232 to one of two devices|

SDS-SINGLE BOARD COMPUTERS
Z80 CPU 64K Bank Switch Memory

2 RS232 Channels 4 Timers IEEE 696 Buss
4 Parallel ports

NEC 765 FDC with PLL to all Shugart
compatible drives {SDS-Master only,
*CPIM2.2&30

*CPIM Registered trademark of
Digital Research :

*TurboDOS Registered trademark of
Software 2000
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Rana’s disk drive was
twice as good as Apple’
with one head.

£

Now we have two.
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We added another head
so you won’t have to buy another disk.

That's the beauty of a double sided head. A
floppy disk which allows you to read and write on
both sides. For more storage, for more information,
for keeping larger records,
and for improved perfor-
mance of your system.
That's what our new Elite
Two and Elite Three offers.
It's the first double headed
Apple® compatible disk
drive in the industry. And of
course, the technology is
from Rana. We're the com-
pany who gave you 163K
bytes of storage with our Elite One, a 14% increase
over Apple's. And now with our high tech double
sided heads, our Elite Two and Three offers you two
to four times more storage than Apple's. That's
really taking a byte out of the competition.

We put our heads together
to give you a superior disk drive.

We designed the Elite Three to give you near
hard disk capacity, with all the advantages of a
minifloppy system. The double sided head oper-
ates on 80 tracks per side, giving you a capacity of
652K bytes. It would take 4%2 Apples to give you
that. And cost you three times our Elite Three's
reasonable $849 pricetag.

e
Y% s

Rana’s double sided heads give Apple
Il superior disk performance power
‘than second generation personal com-
puters such as IBM's,

It takes 42 Apples to equal the capacity
of our superior Elite Three.

The Elite Two offers an impressive 326K bytes
and 40 tracks on each side. This drive is making a
real hit with users who need extra storage, but
don't require top-of-the-line capacity. Costwise, it
takes 2'2 Apple drives to equal the performance of
our Elite Two. And twice as many diskettes. Leave it
to Rana to produce the most cost efficient disk
drive in the world.

We’ve always had the guts to be a leader.

Our double sided head may be an industry
first for Apple computers, but nobody was surprised.

® Apple is a registered trademark of Apple Computer, Inc.

They've come to expect it from us. Because Rana
has always been a leader. We were the first
with a write protect feature, increased capacity,

Your word processor stores 5 times as many pages of text on an Elite Three
diskette as the cost ineffective Apple.

and accurate head positioning. A first with attrac-
tive styling, faster access time, and the conve-
nience of storing a lot more pages on far fewer
diskettes. We were first to bring hlgh technology to
a higher level of quality.

So ask for an Elite One, Two, or Three.
Because when it comes to disk drives, nobody
uses their head like Rana.

RanaSystems

20620 South Leapwood Avenue, Carson, CA 90746 213-538-2353. Far dealer information call
toll free: 1-800-421-2207. In California only cail: 1-800-262-1221. Source Number: TCT-654

Circle 365 on inquiry card.

Available at all participating Computerland stores ana other fine computer dealers.
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Product Description

The Lisa Computer System

Apple designs a new kind of machine.

Gregg Williams
Senior Editor

I had an interesting conversation with an engineer on a
recent flight from San Francisco to New York. He knew
only a little about microcomputers, but he was aware
that their presence is slowly becoming more common in
the workplace. “Sure, the industry is healthy, but it’s still
only reaching a few people,” he said. “Most people won't
use computers — they're afraid of them, they don't know
what to use them for, or it's too much trouble to use
them. Before computers become really profitable, they're
going to have to be very easy to use. They have to be
simpler. They've got to be useful in the office.”

He continued, “We've
got to stop using paper —
which means the computer
has to do word processing,
filing, electronic mail,
everything —or it1l be too
much trouble having some
things on the computer
and others on paper. Then
you've got to be able to
talk to other computers —
other computers like yours
and some big corporate
computer that's halfway
across the country. Sure,
it’s a lot of stuff, but when
you get all that together,
then youll see computers
really take off.”

What could I say? Not Photo 1: The Lisa computer system.

very much, for two

reasons. First, he was

absolutely right —we need all that and more before
computers become as commonplace as color TVs and
electric typewriters. Second, I had agreed not to talk
about a computer | had just seen that meets many of his
points: Apple Computer's highly secret Lisa computer
(see photo 1).

4= Circle 458 on inquiry card.

The Lisa at Work

Before we take a detailed look at what the Lisa is and
how it came about, let’s look at an example of what it can
do. Suppose I'm writing a report for my boss and I want
to prepare a chart to illustrate a certain point. With a few
movements of the mouse (more on this pointing device
later), I “tear off” a sheet of Lisa Graph "péper" (thus
activating a program called Lisa Calc and displaying an
empty grid on the screen) and give it the heading “Annual
Sales.” I then type my numbers into the grid, name the
graph and the x and y axes, and request a bar graph.
Voila: 1 get the bar graph
(superimposed on top of
the data) shown in photo
2a. At this point, I can
simply print the graph or
save it for inclusion with
my report, but I'm not sat-
isfied with the way it
looks. I then use the mouse
to “cut” the graph from the
Lisa Graph paper and put
it in a temporary storage
place called the clipboard.
I can then “throw away”
the Lisa Graph “paper” |
was using.

My next step is to “tear
off” a sheet of Lisa Calc
“paper” and paste my
“Annual Sales” bar chart
from the clipboard onto it,
Photo 2b shows the result.
I want to make the bars darker, so I use the mouse to
move the cursor (the arrow pointing diagonally up in
photo 2b) onto the rectangle and tell the computer that I
want to work on that bar by clicking the button on top of
the mouse twice. (I could almost as easily have selected
all four bars, but 11l just do one here.) As a result, the bar
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(2a) (2b)

File/Print Edit  Type Style Poge Loyo Format Graph Customize

; c [ Gross Sales

1 milions
0l

Fiscal fear

(2e)
Photos 2a-j: Creating a chart using the Lisa Graph and Lisa
Draw programs. See the text for details of how the image is

e e e generated and changed.
e, pe %

- is selected, as shown in photo 2c. (In the Lisa system, you
Stogiiteips first select what you want to work on, then you select the
j action you want performed.) The small black squares
that appear on the edge of the object are called handles;
not only do they show which object has been selected,
they also serve as “handles” by which the cursor can move
or alter a shape.

Now that the bar is selected, I move the cursor to one
of the menu titles at the top of the screen (also shown in
photo 2c). I see the menu of possible actions by pointing
the cursor at the menu title and holding down the mouse
button (photo 2d). Here, the menu is a grid of 36 varieties
riship _ ; of shading that can be used to fill the selected area. When
' I move the cursor to the desired shade box and let up on
the mouse button, the pop-up menu, as it is called,

AR Mlliong
1]

(2g) (2h)

upe Sty File/Print _Edit Type §
‘Plain Text
Under line
v Bold
Ralic
Hol low
Shodow

15 Pitch Gothic
12 Pitch Modern
12 Pitch Elite
10 Pitch Modern
10 Piten Courer
PS Modern
PS Boidface
PS 1/4 Inch Modern
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Fiscel Year Fiscal Year
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(2c)

File/Print _ Edit
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disappears and the shading fills the box (photo 2e).

It is equally simple to change the size, type style, and
position of the title “Gross Sales.” By holding down the
mouse button when the cursor points just to the left of the
first letter and letting it up when the cursor points just past
the last letter, I can select an area of text that the Lisa then
puts in reverse video (photo 2f). When I select an option
from the ‘“Type Style” menu (photo 2g), the text is
redisplayed in its new size and style (photo 2h). I then
modify the title to an italic font in a similar way (photo 2i).
Finally, I pick up the title with the cursor, “drag” it to a new
location, and leave it there (photo 2j). Many other
alterations are possible. When I'm satisfied with the graph,
I can print it, save it, or do both.

This example conveys only a fraction of the speed and
the ease of use associated with the Lisa computer and the
programs that go with it. Now that we've seen the system
at work, let’s take a look at what makes it so different.

(2i)

File/Print  tdit

Fiscal Year
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The Evolution of Software
| It is instructive to see to what degree software is a part of
Apple products. The basic Apple 1, released in 1977, comes
with about 16K bytes of object code. The Apple lll, released
in 1980, has about 200K bytes of code. The Lisa has more
than 2 megabytes (2048K bytes) of code, a staggering figure
that hints at the tremendous effort that goes into implement-
ing a good piece of software.

The history of microcomputing has been exciting so far
because it has enabled individuals working in their spare time
to make significant contributions to the state of the art. But
that has changed: now most state-of-the-art software is the
province of teams of programmers hired by companies, as
opposed to individual programmers working for themselves.
As programs grow more sophisticated (requiring teams of
programmers) and have to be more carefully planned to meet
users’ needs (requiring experts in given fields to be added to
the team of designers), the implementation of programs is
becoming a team effort. The days of the successful entre-

preneur/programmer are probably gone.

Foundations of the Lisa Design

The design effort that resulted in the Lisa computer is
remarkably innovative because the designers did what
designers should do—define the product’s prospective
customers, determine their needs, and then design a prod-
uct to meet those needs. Apple was also willing to give its
designers enough time and money (with no marketing
restrictions attached) to first design and then create a
computer that redefines the expression “state of the art.”
Granted, the Lisa’s designers drew heavily on previous
work done at Xerox PARC (Palo Alto Research Center),
but they refined several borrowed elements and com-
bined them with numerous innovations. (For further
information on the design process, see “An Interview
with Wayne Rosing, Bruce Daniels, and Larry Tesler” on
page 90.)

Apple started this project with the intention of creating
not only a product but the foundation for a whole new
computer technology, one that would create computers
literally anybody can use. The company’s first task was
to devise a new user interface—that is, a new and better
way for humans to interact with the computer. The result
was an internal (to Apple Computer Inc.) “User Interface
Standards” document that describes how a user interacts
with the Lisa system.

Although the Lisa design has several important elements,
four stand out: the machine’s graphics-mouse orientation,
the “desktop” and “data-as-concrete-object” metaphors,
and the integrated design of the hardware and software.
Let's look at each of these in turn.

The graphics-mouse orientation: The traditional text
display and keyboard input device make for a computer
that is—let's face it—not too easy to use. Apple decided
that the graphics resolution of the machine had to be high
enough to use pictures (often called icons by Apple) in
place of text. (For example, see the icons on the right-
hand side of photo 2a.) Pictures are more easily recog-
nized and understood than text. Because of this, you can
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Photo 3: The "mouse” pointing device is about the size of a
package of cigarettes and has one button on top.

probably figure out that the garbage-can icon in photo 2a
is used to throw something away.

Apple also knew that it needed a new, easier-to-use
input device to move the frequently used arrow-shaped
cursor. The designers passed over such devices as light
pens and touch-sensitive video panels in favor of the
mouse, a pointing device used in several Xerox PARC
machines. The mouse, which is about the size of a pack of
cigarettes, has a small bearing on the bottom and one or
more buttons on the top (see photo 3). When you hold it
in your hand and slide it across a flat surface, the mouse
sends signals to the computer, which guide the video
cursor in the direction that you've moved the mouse. The
mouse Apple designed has only one button; Apple broke
with the conventional wisdom of two- and three-button
mice after user tests indicated that people aren’t always
sure which button to push on a multiple-button mouse.

With graphics of sufficient quality and a mouse, the Lisa
lets you get what you want by pointing at it. Because the
video cursor moves in direct response to the way the hand
moves the mouse, you feel as if you're actually pointing at
something on the screen. This has the positive
psychological effect of making you feel in control.

The “desktop” metaphor: When you turn on the Lisa sys-
tem, the screen is empty except for the presence of several
icons. The Lisa computer depends on the metaphor that
the video display is a desktop, while the icons are objects
on the desktop. Each peripheral connected to the Lisa
(floppy and hard disks, printers, and other peripherals
connected by interface cards) is represented on the desktop
by either an icon (if it is not in use) or a rectangular area
called a window (if it is available for use). The Lisa
computer normally replaces the conventional file directory
with a collection of objects displayed in the window of the
associated mass-storage device. Each file is represented by
an object of some sort—usually a report, a tool, or a
document—and objects can be grouped together in
folders, which are also treated as objects. (Actually, the
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computer can give you a conventional directory on
request, but only traditional computer users will ask for
this option.)

An example of the Lisa file system will illustrate how
useful this metaphor is. From a cleaned-up desktop with
nothing but icons on the right of the screen, I use the
mouse to point to the Profile (hard disk) icon and click the
mouse button twice; this has the effect of “opening” the
Profile and displaying its contents. The Profile icon
changes to a white silhouette and its original black-on-
white shape expands to a window named "Profile.” ( Photo
4a was taken after three items—shown as black icons—
had been selected for manipulation. When the Profile icon
is first opened, all of the icons inside it are white—that is,
unselected.)

To view and then work with the contents of the Tools
folder, I put the cursor on the folder and click the mouse
button twice. The icon expands, leaving a gray silhouette
and a window named “Tools,” as shown in photo 4b. The
window is just that—a window into whatever the Tools
folder contains. The symbols on the margin of each
window are points from which the cursor can direct
several operations on the window. For example, when
the cursor points to the small folder icon in the upper left-
hand corner of the Tools window and the mouse button
is clicked twice, the folder “closes” and the video display
reverts to the image it had before the folder was opened.

If the Tools folder contains more than the window can
show, you can do one of two things to see the additional
contents. First, you can scroll the window either
horizontally or vertically. Second, you can put the cursor
on the expand/contract icon (in the lower right-hand
corner of the window), hold down the mouse button, and
move the cursor. An outline of the window follows the
cursor (photo 4c); when the mouse button is released, the
window grows to its new size (photo 4d).

Once you've been shown the mechanics of manipulating
objects and windows, you have a working knowledge of
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Photo 4a-d: File management on the Lisa system. Files, collec-
tions of files, and peripherals appear as pictures or icons (4a).
When you open the Tools icon, its contents appear in a separate
window (4b). The user can dynamically manipulate the window
in several ways; in photo 4b-d, the window is enlarged.
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Photo 5a-d: Additional pop-up menus for the Lisa Draw program.

several essential operations of the Lisa file system (called
the “Desktop Manager”). The desktop metaphor does two
things for you. It helps you to remember certain
operations because they make sense in the context of the
object-related icons. Second, it draws on your general
knowledge of office supplies and how they are used. These
elements help Apple achieve its objective of creating a
system that people can learn to use some aspect of in under
30 minutes.

The “data-as-concrete-object” metaphor: More than
anything else, this metaphor is the foundation of the Lisa
computer design and its probable success. As you can see
from the example above, the Lisa file system makes you
feel as if you are actually moving and changing objects,
not merely manipulating abstract data. The Lisa
Graph/Lisa Draw example shown in photos 2a through 2j
creates the same illusion, as do all the other Lisa
application programs.
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The “data-as-concrete-object” metaphor depends on a
condition most computer programs don't fulfill: that
intuitively reasonable operations can be performed on
objects at any time. Most computer programs have modes
that restrict your activities at any given time; for example,
many word-processing programs don'’t let you do numeric
calculations and then incorporate them into the document
youre writing. With the Lisa application programs,
however, you can switch your attention from a sheet of
Lisa Write “paper” to a sheet of Lisa Calc “paper” and back
with no problem, just as you could if they were two sheets
of paper on your desk.

Because you deal with recognizable objects such as
folders and reports, you feel secure in the knowledge that
your data will not disappear. “After all,” it seems to be
telling you, “computer files can mysteriously disappear,
but folders, reports, and tools do not. If a file disappears,
there’s a logical explanation —either you threw it away or
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you filed it elsewhere. In
either case, the situation is
still under your control.” In
other words, the “data-as-
concrete-object” metaphor
demystifies the computer Page 1
by transforming data into
physical objects that behave
in a predictable and reason-
able way.

Integrated design: Not
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designed only after Apple
had identified the needs of
its target users. Once a
given version of the system
was implemented, it was
tested by the kind of people who would eventually be
using it. The test findings dictated hardware and software
changes, and Apple went through the design/test/revise
cycle several times until everybody was satisfied with the
result. This ensures that the Lisa does not fall prey to a
problem common to microcomputers: being technologi-
cally sophisticated, but still hard or inconvenient to use.

During the iterations of the design process, the Apple
design team looked for opportunities to have separate
Lisa programs do their tasks in the same way. It then
incorporated these common
operating procedures into
the Apple user-interface
standard and tried to apply
them to other Lisa pro-
grams. The result is a large
amount of common be-
havior and structure among
all the Lisa programs. For example, you enlarge or move
a window the same way whether it is a Lisa Calc window
or a Lisa Draw window. You also open, close, copy, and
rename objects the same way throughout the system.

According to Apple, this attempt at standardization
has two advantages. First, it shortens the time an average
person takes to become comfortable with a system from a
range of 20 to 40 hours (Apple’s estimate, based on tests it
conducted) to several hours. Second, it lets you apply
what you learn in one program to all other programs.
This commonality among Lisa programs is largely
responsible for the ease with which beginners learn how
to do something useful on the Lisa computer; it usually
takes less than half an hour, even for people who have
never sat in front of a computer before.

The Lisa Application Programs

The Lisa system will be offered with six application
programs. Both new packages and improved versions of
the first six programs will be offered at a later date, and in

Photo 6: A document being prepared using Lisa Write.

The “’“Undo Last Change’’ command
allows you to undo
the effects of the last
command you issued.

Wb es 0t LTS

general, all of them have
more options and features
than most people will use.
(See photos in which pop-
up menus are visible for an
idea of some of the commands available.) One in
particular deserves mention: the “Undo Last Change”
command, which is available in every program. This
wonderful command lets you undo the effects of the last
one you issued. It's a tremendous security blanket that
enables you to experiment and work without worrying
about making an irrevocable mistake.

Here are the six application programs (a telecom-
munications program, Lisa Terminal, is covered in the
section on “Communications and Databases.”):

Lisa Draw is easily the
showpiece of the Lisa
system. The example in
photos 2b through 2j shows
only a small part of what it
can do. See photos 2d, 2g,
and 5a through 5d for some
of the pop-up menus. Lisa
Draw enables you to draw lines, boxes, circles and
ellipses, arcs, and polygons—all with the mouse. You can
add text at any place in any of 11 typeface/size
combinations. In addition, you can modify any typeface
with any combination of underline, bold, italic, hollow,
and shadow styles for a combination of 11 X 2° or 352
distinct kinds of type. Lisa Draw has grids and rulers that
can be displayed to help make drawings neat. Shapes can
be selected and centered by a given horizontal or vertical
edge. You also put Lisa Draw in an “auto-grid” mode that
causes lines and shapes to align themselves with the grid
you have chosen. Drawings can cover as many as 25
pages; Lisa Draw prints them out a page at a time and
you join the edges together to make a larger drawing—a
convenient feature if your drawing can't fit on one page.
This program is a joy to use.

Lisa Write is the best “what-you-see-is-what-you-get”
word processor ['ve seen. Between the keyboard and the
mouse, you can add, change, delete, and move text,
change its appearance, reformat it, and do just about
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Photo 7a-c: The Lisa Project Manager program. Photo 7a
shows a simple PERT chart with tasks on the critical path being
heavily outlined; 7b shows a Gantt chart, which shows person-
nel utilization; 7c shows the kind of typical error message used
throughout the Lisa system.
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anything you'd want to in a word processor. Of course,
you can see each page exactly as it will appear on paper
(see photo 6). My only criticism of the program is that the
version [ saw paused a second or so between when I typed
a phrase and when it appeared on the screen. The delay is
due to the large amount of processing the machine has to
do before it can display the new text (and perhaps scroll
other text down), but the designers are aware of the
problem and are working on minimizing the time delay in
the final version.

Lisa Project is used to keep track of projects and
personnel, and it does so using PERT (Program Evalua-
tion and Review Technique), Gantt, and task charts.
Using the mouse and the keyboard, you can add, delete,
move, change, and label activity boxes. Each box con-
tains the activity name and its personnel and time
requirements. The Lisa Project program displays the
PERT chart (see photo 7a), drawing a heavy outline
around the activity boxes on the critical path (a path of
activities for which delays will lengthen the duration of
the project). The program can also optionally use such in-
formation as worker vacation times and the length of the
work week to influence the final chart. You can also have
the program show the early-start, early-finish, late-start,
and late-finish dates associated with the PERT method.
The Gantt chart (photo 7b) shows resource utilization
over time, including unutilized resources (shown in
gray). The task chart (not shown) displays, tasks by their
early-start date.

Like the rest of the Lisa system, Lisa Project gives you
incredibly clear error messages. For example, when you
try to take the “end” circle off the screen, you get the
error shown in photo 7c, which must be answered before
you can continue.

Lisa Calc is as sophisticated a spreadsheet program as
any other on the market. In this instance, I don't think the
mouse improves on cursor keys because one hand has to
alternate between the mouse (to move the spreadsheet cur-
sor) and the keyboard (to enter data into the spreadsheet
cells). In any case, most people who want a Lisa computer
are interested in the kind of structured numeric recalculation
that spreadsheets are good at, and Lisa Calc certainly fills
this need. Of course, data can be traded between Lisa Calc
and other Lisa programs without restriction, which means,
for example, that you can “paste” a section of spreadsheet
data into a document being prepared by Lisa Write. Photos
8a and 8b show the process of displaying the formula of
each cell along with its value.

Lisa List, a single-user database that permits records of
up to 100 fields totaling 1000 bytes, probably illustrates
best the “data-as-concrete-object” metaphor. When you
add, change, or search for records, you work directly on
the list visible in the window, not on an auxiliary display
(like a data-entry screen) that limits you to working on the
current record only. Record fields are defined as being one
of eight data types (text, number, date, money, time,
social-security number, phone number, or zip code), and
Lisa List does automatic type-checking during data entry.
Photo 9 shows an example of a Lisa List window. One
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slight problem is that the social-security number, phone
number, and zip code fields have fixed formats—for
example, zip codes are limited to five digits. You must
revert to the general-purpose text format if you want to be
able to convert to 9-digit zip codes or use foreign telephone
numbers.

Lisa List has many attractive features. Of course, you
can display or print parts of the list in many ways; you can
sort the list in several ways or select records according to
given criteria. You can move the cursor with either the
mouse or the arrow keys. The contents of fields are stored
internally in a compact form to increase the overall storage
capacity of the program. In addition, Lisa List has two
very useful features that every database should have: the
ability to add fields to or change field widths in an existing
file and the ability to put any amount of information in a
field regardless of its stated width (field width influences
only how much data is visible).

Lisa Graph is an application program that creates a
bridge between the number-oriented Lisa Calc and the
picture-oriented Lisa Draw. Lisa Graph takes a matrix of
numbers (entered either by the user from Lisa Graph or
transferred from another source) and creates virtually
instantly a bar, line, mixed bar and line, scatter (x-y plot),
or pie chart. Photo 2a shows a typical Lisa Graph window,
and the sequence of photos 2a through 2j shows how Lisa
Draw can customize a drawing from Lisa Graph.

Reliability

Computers are worthless if nobody uses them, and the
Lisa system has made great strides toward eliminating
that possibility. Certainly, it has been designed to be easy
to use. But the Lisa system will probably be used by com-
puter novices because of its reliability, both in the
physical and psychological sense.

Physical reliability is the kind that makes an engineer
feel secure. Apple Ils, for instance, have a reputation for
being very reliable, and I'm sure that the Lisa computer
was engineered with even more care. (For example, the
Lisa is constructed as a series of modules, any one of which
you can pull out without tools. And despite its internal
complexity, it was engineered to dissipate excess heat
without a cooling fan — that's engineering!)

I can’t say how reliable the Lisa is overall because I don't
have enough direct experience with it. But I do know that
Apple has concentrated on improving the reliability of the
source of a great many problems: the floppy disk. Despite
the features of the Lisa disk drive that put it at the leading
edge of disk technology (see the text box “The Lisa
Hardware” for more details), Apple claims that the
hardware (assisted by its sophisticated disk-accessing
software) has an error rate so low that Apple couldn’t
quantify it during tests. Apple said, however, that the
hardware makes less than one error in one trillion (1012)
operations.

Apple has also adopted a redundant data structure for
information on the disk that lessens (or sometimes
eliminates) the effect of losing a sector of information.
This redundancy is on three levels—blocks, files, and
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Photo 8a-b: The Lisa Calc program. Photo 8a shows a simple
spreadsheet; 8b shows the same spreadsheet after the “Show For-
mulas and Values” command is executed.
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Photo 9: The Lisa List program, a single-user list-management
program.
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The Lisa Hardware

Reporting on the technical specifications of a computer
toward the end of an article is unusual for BYTE, but it empha-
sizes that the why of Lisa is more important than the what. For
part of the market, at least, the Lisa computer will change the
emphasis of microcomputing from “How much RAM does it
have?” to "What can it do for me?” For example, it is almost
misleading to say that the Lisa comes with one megabyte of
RAM, even though the fact itself is true. That doesn’t mean that
the Lisa is sixteen times better than machines that have 64K
bytes of RAM. Nor does it necessarily mean that the Lisa can
work on much larger data files than other computers; its ap-
plication programs each take 200K to 300K bytes, which
significantly reduces the memory available for data. It's more in-
structive to say, for example, that the Lisa with one megabyte
can hold a 100-row by
50-column spreadsheet (as its
advertisements state). With

Each formatted disk holds 860K bytes of information at a
density of 62.5 tracks per inch; together the two drives (stan-
dard on the Lisa) hold 1.72 megabytes of data. Each drive
also contains a mechanism that releases the disk for removal
under program control, which prevents the user from remov-
ing a floppy disk prematurely. As with other Apple prod-
ucts, the floppy disks rotate only when the drives are reading
or writing data, thus extending the lives of both the drives
and the medium.

Apple has done several things to achieve its unusually high
data density. The designers used an encoding scheme that
keeps a constant data density of 10,000 bits per linear inch;
this allows the outer floppy-disk tracks, which have a larger
circumference, to store more data than the tracks nearest the
center of the disk. In addi-
tion, the disk-access system
software can move the disk

this in mind, let’s take a look
at the Lisa.

“Lisa” stands for Local In-
tegrated Software Archi-
tecture, but it's really just
an excuse to retain Apple’s

heads in fractions of a track
width to search for and find
the middle of the track.
That's an important feature
when you're reading disks
with small variations in
track width.

pet name for the project.
The Lisa has a 68000 micro-
processor, which is a true
16-bit microcomputer that
has a 16-bit data bus, a
24-bit address bus (giving
access to 16 megabytes of
memory), and 32-bit-wide
registers (all but the 16-bit status register). The 68000 in the
Lisa runs at a frequency of 5 MHz. It can have up to 1
megabyte of memory with parity and comes standard with
one megabyte (1024K bytes).

The video display is a 12-inch monochrome monitor
(black and white, not tinted) with a resolution of 720 by 364
pixels. The interlaced image is refreshed at 60 Hz, which
eliminates the possibility of eyestrain from subliminal flicker-
ing. The video display is completely generated by internal
software, so the Lisa can use multiple character sizes and
fonts without restriction. It also means that Apple is not
restricted to any one style of video image; the designers can
radically change the behavior of the system with a new
release of software.

The Apple 871 disk drives design (called "twiggy drives”
inside the company) are significantly different from conven-
tional floppy-disk drives. Each one uses a 6504 micropro-
cessor as a “smart” interface between it and the Lisa. The
drives use special high-density, double-sided floppy disks
that have two oval cutouts in the jacket (see photo below).
These are essential because the two disk heads, in addition to
being on opposite sides of the flat magnetic media, are not
pointed at each other with the magnetic media between
them, as is the case in all other double-sided floppy-disk
drives. Instead, a pad presses the rotating magnetic media to
the disk head on the opposite side of the media as is conven-
tionally done with single-headed floppy disks.

The Lisa keyboard.

In addition, the Lisa
comes with one Profile
(Apple’s 5%-inch Win-
chester-type hard disk) to
the Lisa through its parallel
port. It adds 5 megabytes of
magnetic storage to the
Lisa system, and speeds up the overall operation of the
system. Additional Profiles can be added via interface
cards.

The Lisa computer is never really turned off. It stores
“system preferences” (things like speaker volume and video
contrast) and system-configuration information inside the
computer. Even when it is turned “off,” it draws enough
power to keep the clock/calendar and CMOS memory con-
taining the above information working. When it's unplugged
(for example, when it's being moved to another location), in-
ternal batteries preserve the clock/calendar status and
CMOQOS memory for up to 20 hours.

The Lisa includes two programmable serial ports and one
parallel port as well as three expansion-board slots, each of
which connects directly to the system bus and has direct
memory access (DMA) capabilities. Because none of these
slots is filled in any “basic” configuration of the Lisa, they are
available for future expansion (unlike the IBM Personal
Computer’s five slots, most or all of which are used for
much-needed video-display and memory cards). Other fea-
tures include a built-in speaker and a real-time clock (which
can be programmed to execute tasks or turn the computer
itself on or off at a given time), a microprocessor-controlled
detachable Selectric-style keyboard, and a mouse.

I must thank Apple for including something I've wanted to
see for a long time: unique serial numbers encoded into
memory. The Lisa has two of these: an actual serial number
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The Lisa floppy-disk drive, along with the special floppy
disks it uses.

and a 48-bit number meant to be used as a “mail address”
identification number for a network of Lisa computers. Two
unique identification numbers will help to prevent the unfor-
tunate but very real problems of software piracy and the ex-
istence of copy-protected disks that won't work for even
their legal user. Software can be “mated” to the serial number
of a given machine so that it

Inside the Lisa computer. Note the three connectors for ex-
pansion boards.

graphics chips severely limit access to the video memory) and
results in a static-free image. (Much of the static or “hashing”
in graphic video images results from the system accessing the
video memory while the circuitry is using it to generate the

video image.)
Apple will also be offering the Apple Dot Matrix Printer
and the Apple Letter

can be backed up endlessly
but will not run on another
Lisa computer. True, a per-
sistent few will outwit even
this scheme, but it will prac-
tically eliminate a manufac-
turer’s sales losses from
copied software.

Dot Matrix Printer.

LEase of use is the first thing that
a novice Lisa user experiences.

A reproduction (at 80 percent) of printing from the Apple

Quality Printer. Apple's
engineers tested many exist-
ing printers, chose two
(from C. Itoh and Qume,
respectively) that best met
their needs, then had the
companies produce modi-
fied versions with Apple-

An interesting aspect of
the Lisa is that it abandons hardware graphics chips like the
NEC 7220 for system software that requires the 68000 micro-
processor to generate and maintain the video image. At first,
I questioned the wisdom of this decision because it makes the
68000 assume a heavy computational burden that could be
transferred from software to hardware. But according to the
designers, the use of a dedicated hardware graphics chip
would itself limit and slow down the system (for a discussion
of this, see the interview on page 90). In particular, the
68000 clock was set at 5 MHz instead of the usual 8 MHz to
give the hardware just enough time to access the 32K bytes of
screen memory during the machine cycles in which the 68000
is not using the address lines. This gives the Lisa access to the
video memory that is transparent to the 68000 (hardware

specified hardware and soft-
ware changes. Apple needed such exacting print quality
because the Lisa software is very demanding of both printers.
For example, both printers will reproduce almost exactly
both the text and graphics that can be displayed on the Lisa
screen. In addition, Apple has created special print wheels
for its Letter Quality Printer so that you can print normal,
italic, underlined, and bold characters without changing
print wheels (quite a nice move—who's going to change print
wheels several times a page just to get true italics?). The
amazing thing about the Apple Dot Matrix Printer is that
Apple plans to sell it for around $700 (the Letter Quality
Printer will sell for about $2100). Unfortunately for Apple 1l
and IIl owners, these printers’ tricks are done entirely in soft-
ware on the Lisa and won't transfer to other Apple computers.

disks —and a given level in error is correctable by data in
the next lower level. On the block level, each 512-byte
block of data has a 24-byte area of hint bytes. These
identify the file to which the block belongs and its block
number within the file. On the file level, each file
contains a header that duplicates information in the disk
catalog. On the disk level, each floppy disk keeps a file of
information about the status of each file on the disk. The
Lisa system software automatically tries to reconstruct

information that is lost, so it recovers from errors that
would halt other computers.

Psychological reliability is the kind that makes an office
worker secure. The Lisa floppy-disk drive is unique in this
respect. On the Lisa computer, you can't yank your floppy
disk out any time you want to (if you could, you might,
for example, remove the disk before files on it are
updated). Instead, you press the Disk Request button
beside the disk-drive slot. The software in the Lisa com-
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puter checks your work space, closes any files belonging to
that disk (thus updating the file), then ejects the floppy
disk so you can remove it.

A similar thing happens when you turn the Lisa “off”
(actually, it's never completely off; it just goes into a low-
power mode). In any case, when you hit the Off button,
system software automatically closes all open files, thus
transferring the information in them to their respective
floppy disks, and releases the disks from the Lisa disk
drives. In addition, the software records the status of the
“desktop” so that, when the computer is reactivated, Lisa
automatically returns it to the appearance and state it was
in when the Lisa was turned “off.” Although those who
have worked with computers before will find these
features hard to get used to, most newcomers will be
reassured by them.

The design of the Lisa application programs (which are
the only things most Lisa users will see) is another example
of psychological reliability. Many people have vague fears
of computer programs because they think theyl1l do
something wrong and cause a catastrophe that will make
them look foolish. This won't happen with the Lisa system
for two reasons. First, the Lisa software is designed to be
very understandable. The metaphors make people com-
fortable with the manipulation of data, error messages are
both clear and complete and tell you what alternatives you
have, and, in general, the programs let you know where
you stand and the consequences of a given action. Second,
the Lisa computer has the “Undo Last Change” command
mentioned earlier. With this command, even the most
uncertain users will not hesitate to act in a way they think
is appropriate. The way Lisa programs work, the user
probably is right, and if he isn’t, he knows he can undo
whatever happens. People who won't trust most computer
programs will trust Lisa programs.

Communications and Databases

As the engineer I talked to pointed out, no computer is
going to be the most important piece of equipment in an
office unless it can easily interact with other computers.
This need has been integrated into the design of the Lisa
system in several ways.

First, a communications program called Lisa Terminal
allows the Lisa computer to emulate several popular
terminals (Digital Equipment Corporation’s VT52 and
VT100 terminals and Teletype Corporation’s ASR-33).
The Lisa Terminal program includes all the options that a
given terminal allows, even down to simulated status
lights. A future Apple terminal program will enable the
Lisa to emulate the IBM 3270 family of terminals.

Second, Lisa computers can be connected together via a
new local network called Apple Net, which Apple hopes to
promote as an industry standard because it feels that other
networks have major cost or performance problems. Ac-
cording to Apple, Apple Net meets four criteria that it
thinks are important: it can be easily installed by the user,
it is highly reliable, it is easily extendable to include more
nodes or to interface with other networks (like Ethernet
and other Apple Net networks), and it has a low per-node
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(under $500) cost. A-Net has a bandwidth of 1 megabit per
second, can have up to 128 nodes, uses a shielded two-
conductor wire for interconnecting nodes, and can have a
maximum node-to-node distance of 2200 feet. Apple Net
uses the same method as Ethernet to avoid message colli-
sions (CSMA /CD—carrier-sense, multiple access with col-
lision detection) and is compatible with the Ethernet on the
top five of the seven levels of communication protocol. For
those who want it, though, Apple will also make Ethernet
interfaces available at a cost of about $1500 per node.

Third, Apple has distant plans to make it possible for
Lisa computers to talk to non-Lisa computers and to
shared or remote databases. Although the people at Apple
did not discuss specific products, they told me enough to
assure me that they are planning extensions in this
direction that will make it even more useful.

When these items are available for the Lisa, Apple will
have overcome a very big problem: really integrating the
computer into the full office environment. That usually
includes both local and remote computers. Whatever the
needs of a given office, the above products ensure that the
Lisa computer will be as useful as any other “office
automation” product available from other companies.

Service

The people I talked to at Apple made it clear that, with
regard to Lisa, they were going to offer better service op-
tions than any other computer company, including IBM,

DEC (Digital Equipment Corporation), and Wang. A
diagnostic program called Lisa Test (supplied with the
Lisa) enable it to isolate the computer failure to a single
board or component; in the case of severe problems
(when the disk drives aren’t working, for example), a
built-in test program that runs whenever the Lisa is
turned on will diagnose and report on the problem. As I
mentioned before, the Lisa is designed so that you can
take it apart without tools (a detailed manual explains
how).

Apple offers several service options. If you have on-
site service (available through a joint agreement with
RCA), you simply call Apple and let a service person fix
the problem. For large-quantity customers, Apple can
provide training to teach employees how to do in-house
repairs. For individuals, Apple Care Carry-In Service is
available.

In addition, Apple is planning what it calls Direct
Phone Support. For a yearly fee, the user will have access
to a toll-free number that is answered by a highly trained
support person. Apple has high standards for this service,
and I'm sure that, once the service has started and is
running smoothly, Apple will deliver what it promises.
The company expects its representatives to answer 90
percent of the calls received; people whose problems
cannot be answered immediately will be called back
when the answer is found. If equipment needs to be
repaired, the Direct Phone Support person will call the

computational value through
unequalled performance

A LMC MC68000 system with 1.5 megabytes
of ervor-corvecting RAM.
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more memory than “personal” computers. In addition, they support
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appropriate repair people and dispatch working modules,
so that one call will usually solve the problem. Different
support-option plans available will range from 9 a.m. to
5 p.m. weekday service to 24-hour-a-day, 7-day-a-week
call-in support. Apple also plans to provide software
revisions. and support through this option, although
details had not been decided on at this writing.

Documentation and Training

I have seen only drafts of miscellaneous pieces of Lisa
documentation, but they indicate that the final documen-
tation will be superb. Apple plans to provide the Lisa
Guide, an interactive teaching program about the Lisa
system, and reference books for each application
package; each reference book will begin with a short
tutorial section that will get users doing useful tasks in
under half an hour. Other documentation may be in-
cluded, but the information was not available at the time
we went to press.

Even though the Lisa is meant to be a very easy prod-
uct to use, Apple will provide training to make sure that
people learn how to use it. As one Apple spokesperson
put it, “Training is part of the Lisa product.” Apple will
offer extensive training to all Apple dealers and to
selected groups from companies that make large-volume
Lisa purchases. Apple will also make training kits avail-
able to multiple-unit purchasers to help them train their

/ ‘ - THE TEACHER PC
W\ For Your BASIC Viewing
The complete teaching package for
your use of the IBM Personal Computer.

/s

o
T
IR

® [ essons in BASIC
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e IBM Manuals Guide
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MICRO COMPUTER DIVISION
55722 Santa Fe Trail
Yucca Valley, CA 92284
(619) 365-9718
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employees. Individual Apple dealers may offer additional
special training.

Future Plans

In the microcomputer industry, products are generally
announced early (sometimes before they are designed) and
released in preliminary versions before all the features
have been integrated into them. Apple is to be commended
for resisting this practice. In fact, the company seems to
have released a more complete first version of the Lisa than
most companies do with their products; the first Lisa sold
will be a fine machine.

However, the ambitious and talented people who de-
signed and implemented the Lisa computer have already
envisioned and planned for quite a bit more than they can
implement by release date. I'm sure they have some ideas
they don’t want to publicize (and rightly so), but here are
some things they were willing to talk about:

*By 1984, Apple plans to replace its 512K-byte memory
card (two of which can be fitted into the Lisa computer)
with 1-megabyte cards, thus increasing the memory capa-
city from 1 to 2 megabytes.

As for languages, Apple plans to
Introduce versions of BASIC, Pascal,
COBOL, and even the language/
operating system Smalitalk as soon
as possible, and others will follow.

®As soon as possible, Apple plans to introduce versions of
BASIC, Pascal, and COBOL for the Lisa. The BASIC will
be compatible with Digital Equipment Corporation’s
BASIC Plus (unlike IBM Personal Computer BASIC, it
will be able to use the extra memory above the first 64K
bytes). The first releases of these languages will be “plain
vanilla” versions that don't interact with the computer’s
special features (e.g., mouse control of the cursor,
windows, the “desktop” metaphor), but later versions will
probably integrate these languages into the Lisa system.
*Another language that will be available for the Lisa
computer is Smalltalk. I was pleased to see Smalltalk
working on a Lisa computer —a year and a half has passed
since our special Smalltalk issue in August 1981, and no
commercially available computer to date has used it.
Smalltalk on the Lisa computer will change that. It is a
very “possessive” language that directly controls the
machine it is implemented on, so it will probably never be
integrated into the Lisa environment —but then, it doesn’t
need to be.

eSmalltalk is just one example of a language/operating
system that can occupy the Lisa machine. The Lisa will
also support Digital Research’s CP/M family of operating
systems and Microsoft’s Xenix (a licensed version of Unix
that includes business-related extensions). Outside
developers will be encouraged to carry operating systems
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across—one such possibility is Softech Microsystems’
UCSD p-system.

eApple will be making enhancements to the existing Lisa
application programs. On first release, the only limita-
tion in sharing data among Lisa application programs is
that you won't be able to “paste” graphic images into a
Lisa Word text document (you can, however, add text to
a Lisa Draw drawing). Bruce Daniels, one of the Lisa de-
signers, told me that the design allows for adding graph-
ics to a text document but that they simply can’t imple-
ment the feature in time for the first software release. It
will be added by the next release.

e Apple is very conscious of the fact that the success of the
Lisa will be heavily influenced by the availability of good
third-party software. To encourage such software, the
company will make available a “programmer’s toolkit”
package of software and documentation sometime this
year. This toolkit will give third-party programmers all
the information they need to build on the considerable
utility software (window-control, disk-accessing,
intelligent graphic-redrawng, and memory-management
routines, for example) already available in the Lisa
operating system. (The operating system itself is about
half a megabyte of code, though only 200K to 300K bytes
of it are resident in memory at the same time.) In addi-
tion, the toolkit will list the user-interface conventions
that were used to create the existing six application pack-
ages and will strongly suggest that third-party software
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RS-232 interfece and ASCIi dsts tormats
meke the 7128 compstible with virtuelly
any computer with an RS-232 serlel inter-
face port.

Auto-ssisct baud rate.

Use with or without handsheking.
8idirectionsl Xon/Xoft supported.
CTS/OTR supported.

Qevices supported es of DEC 82.

NMOS NMOS CMOS EEPROM MPU'S

plies to program socket.
Complete with TEXTOOL zsro insertion
force socket and integral 120 VAC power
supply. (240 VAC/SOHZ available sisc)
High Performance/Cost ratio.

eee Model 7128 PRICE $388.00 see

MODEL 7128 SOCKET ADAPTERS

MODEL 481 sliows progremming of 8748,

8749, 8741, 8742 single chip processors.
Price $88.00

2758 2 27C16 5213 ’

i R MODEL 511 sllows programming the 8751,
2732 2532 C6716 48016 8741 Intel’s high powsred single chug processor.
2732 2564 27C84 8742 Hi =¥ 74100
2764 68766 8751 MODEL 755 aliows programming the
271128 8755 8755 8755 EPROMI/IO chip

Resd pin compatible ROMS aiso

Auvtomatic use of proper program voltege
besed On type selected.

Meny driven sprom type selection, no per-
s0nality modules raquired.

(40 pin devices require adapter)
INTEL, Motorola and MCS-88, Hax formats.
Split tacliity for 18 bit dats-paths. Read, pro-
gram, and formatted |Ist commanos also.
Interupt driven type shesd, program end
verity resl time while sending data.

Program single byte, block, or whole eprom.
i discern

sprom which is bad end one which mevely

needs erasing.

GTEK .

Price $135.00
MOOEL 7128/24 - budget vension of the
7128. Supports 24 pin perts thru 32K only.
Upgradable 1o full 7128 capacity.

Price $289.00

Non-expsndable, very low cost models avail-
sble for specific devices.

MODOEL 7128-L1 for 2716 only $149.00
MODEL 7128-L2 for 2732 only $179.00

Also svailsble from stock:

Eprom Erasers UVP model DE-4 ., . $78.00
Avocet Systems Cross Assemblers  $200.00
RS-232 Cable Assemblies , . ... . $25.00
Progremmable Devices ., . . ., .. .. . call
Complate development systems . $3240.00

Post Office Box 289

Waveland, Mississippi 39576

(601) 467-8048
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will be better received (by both Apple and the consumer)
if it follows these conventions. The Apple-generated ap-
plication programs are so wonderful that most program-
mers will consider it an achievement to create similar
software.

Caveats

I wrote this article after working with a Lisa computer
for several hours and studying various Lisa documents.
The application packages were completely functional, but
I was told changes were still being made to them. The re-
leased versions of software may be faster because debug-
ging aids were probably slowing down the version I saw.

Performance

The Apple Lisa was faster than | remembered a similar
machine being (an experimental Xerox machine running
Smalltalk) and faster than I expected it to be. Granted, a
68000 microprocessor is in the computer, but it was being
asked to do a lot —including the manipulation of 32K bytes
of video-display memory. Objectively, I must report some
delays (30 seconds, maybe) when loading in files, but these
were shorter than what I usually encounter using CP/M-
based business programs. In any case, I didn't notice any
delays while actually using a given program, which is
where you spend most of your time, anyway. I expect that
the Lisa computer you'll see in Apple showrooms will be
slightly faster than the one I saw.

Conclusions

As you can tell, I am very impressed with the Lisa. |
also admire Apple for deciding to make the system with-
out being unduly influenced by cost or marketing con-
straints. The Lisa couldn’t have been developed without
such a deep commitment, and no other company I can
think of could afford such a project or would be inter-
ested in doing it this way (the Lisa project reportedly cost
over $50 million and used more than 200 person-years of
effort!). In terms of the actual, as opposed to symbolic,
effect it will have on both the microcomputer and the
larger-computer market, the Lisa system is the most im-
portant development in computers in the last five years,
easily outplacing IBM's introduction of the Personal
Computer in August, 1981.

As this went to press, Apple announced that the Lisa
will be sold in one configuration only: the computer with
1 megabyte of RAM, two floppy-disk drives, the Profile
hard disk, the six application programs (Lisa Draw, Lisa
Write, Lisa Project, Lisa Calc, Lisa List, and Lisa Graph),
and Lisa Test diagnostic program; the price of this
package is $9995; it will be available in the U.S. this
spring, and modified foreign-language versions will be
available this summer.

Fortunately for us, the history of computing does not
stop with the Lisa. Technology, while expensive to create,
is much cheaper to distribute. Apple knows this machine is
expensive and is also not unaware that most people would
be incredibly interested in a similar but less expensive
machine. We'll see what happens.®

www americanradiohistorv com
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Bored Waiting?

Here's The Board You've
Been Waiting For.

Teletek's HD/CTC

A hard disk and cartridge tape * Support of 5%" rigid-disk drives * Two 28-pin sockets allowing the
controller together on one board? with transfer rates of 5 megabits per use of up to 16k bytes of on-board
Magic? Not really. It's Teletek’s second. Minor changes in on-board EPROM and up to 8k bytes of
HD/CTC. The hard disk and cartridge ~ components allow the support of on-board RAM.

tape drive controller provide tf;)e other drive types/sizes and transfe(ri « Individual software reset capability.
support necessary to interface both rates up to 15 megabits per second. . 4

a rigid-disk drive and a cartridge (Interface to disk drive is defined by g_?gg’;?;g;:ge i geeerbestin
tape deck to the S-100 bus. software/firmware on board.) )

* Controller can accommodate two

A colorful addition to Teletek’s » Controller communications with the o : X
already impressive line of S-100 host processor via 2K FIFO at any [;%'g éj:isvke‘drEu)\(/gz:Sringnoir;enfgét:dge
boards, the HD/CTC s specifica- speed desirable up to the limit of possible with an external card.
tions include: 2 megabytes per second for a data

A Z-80A CPU providing intelligent block transfer. Thus the controller

control of the rigid-disk and does not constrain the host proces-

cartridge tape drives. sor in any manner.

Teletek’s HD/CTC Offers A Hard Disc
Controller, Plus Cartridge Tape Controller,

All In One Board.

TELETEK

9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834. Answer back-Teletek

© Teletek 1982 Circle 409 on inquiry card.
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Here’s just a taste
of our great prices.

To really feast your eyes, send for our catalog.

16K RAM KITS......13.95

Set ot 8 NEC 4116 200 ns. Guaranteed one year.

DISKETTES

ALPHA DISKS................. 21.95
Single sided, certitied Double Density 40 Tracks.
with Hub-ring. Box of 10. Guaranteed one year.

SCOTCH 3M

$.S.0.DEN 40 TRK... .23.50
0.5.0.0EN 40 TRK.. .36.50
VERBATIM DATALIFE

MO 525-01, 10, 16 . .26.50
MD 550-01, 10, 16. 44.50
MD 557-01, 10, 16. ..45.60
MD 577-01, 10, 16........ cerieennnn34.80
FD 32 or 34-9000.. ” ....36.00
FD 32 or 34-8000..... ....45.60
FD 34-4001 .48.60
DISKETTE STORAGE
5%'' PLASTIC LIBRARY CASE.... 2.50
8'* PLASTIC LIBRARY CASE. 3.50

PLASTIC STORAGE BINOER w/ inserts....9.95
PROTECTOR 5% (50 Disk Capacity)....21.95
PROTECTOR 8°'* (50 Disk Capacity)....... 24.95
DISK BANK 5Y4""....c.iviiiibinn ool 25195

DISK.BANKIBT o s b s sk vum i A 6.95
NEC PERSONAL
COMPUTERS

Call Alpha Byte for our low NEC prices.
ALTOS COMPUTER
SYSTEMS

Call Alpha Byte for our low Altos prices.
ATARI COMPUTERS
SIGNALMAN MODEM.................. .85.00
ATAR| 800... .659.00
ATARI 400 (16K)... SCALL
ATARI 810 DISK DRIVE, 445.00
ATARI 850 INTERFACE... .189.00
ATARI 410 PROGRAM RECORDER.........75.00
EPSON CABLE. 3 .35.00
MEMORY MODULE (16K)................... 89.95
JOYSTICK CONTROLLER. 10.00
PADDLE CONTROLLERS... 17.50
STAR RAIDERS. ot ....32.00
MISSILE COMMAND... ....32.00
ASTERIODS. ...32.00
PACMAN. 3 ....32.00
CENTIPEDE. ...32.00
PERCOM OISK DRIVE. .684.00
See Apple-Atari Software.

INTEC PERIPHERALS

RAM MODULES

48K FOR ATARI 400. 145.00
32K FOR ATARI 800. .67.00
PRINTERS

ANADEX 9501A.. 1390.00
RIBBONS FOR MX-80. .8.95

CP/M s a reg. tracemark of Digital Research.

*Requires Z-80 Softcard.

RIBBONS FOR MX-100.......
C-1TOH F-10 40 CPS PARALLEL...
C-ITOH F-10 40 CPS SERIAL.
C-ITOH PROWRITER PARALLEL.
C-ITOH PROWRITER SERIAL... - g
EPSON MX-80 W/GRAFTRAX PLUS...... sCaLL
EPSON MX-80 F/T W/GRAFTRAX PLUSSCALL
EPSON MX-100 W/GRAPHTRAX PLUS...SCALL
EPSON GRAFTRAX PLUS........

COMREX CR-1 PARALLEL.. E
COMREX CR-1 SERIAL......
COMREX TRACTOR FEED
IDS PRISM 80........
1DS PRISM 80 W/ C
10S MICROPRISM 480.
NEC 8023A. ‘
NEC SPINWRITER 3530 P. RO..........
NEC SPINWRITER 7710 S. RO.. 5
NEC SPINWRITER 7730 P. RO..........
NEC SPINWRITER 7700 O SELLUM....2795.00
NEC SPINWRITER 3500 SELLUM....... 2295.00

OKIDATA MICROLINE 80.................. 389.00
OKIDATA MICROLINE 82A................. 460.00
OKIDATA MICROLINE 83A. 700.00
OKIDATA MICROLINE 84...... 1170.00
OKIGRAPH B2........ccomummiisunsasransnasas 49.95
OKIGRAPH 83. ..49.95
MICROBUFFER IN-LINE 32K... .299.00
MICROBUFFER IN-LINE 64K. .349.00

MICROBUFFER 64K EXPANSION MGD..179.00

wICO

JOYSTICK............ 1 b 123460
TRACKBALL (Specity Atari or Apple).....54.00
APPLE ADAPTOR (For Joystick)............ 17.50
BOOKS

THE CUSTOM APPLE..............ccooeeenn 24,95
BASIC BETTER & FASTER DEMD DISK...18.00
THE CUSTOM TRS-80.............ccceeeene 24.95

MICRDSDFT BASIC FASTER & BETTER..24.95
CUSTOM 1/0 MACHINE LANGUAGE....... 24,95

TRS-80 DISK & MYSTERIES................16.95
MICROSOFT BASIC & DECODED. ... 24.95
APPLE HARDWARE

APPLEMATE DRIVE......................... 269.00
SUPER CLOCK II.. 4

VERSA WRITER DIGITIZER.... 259.00
ABT APPLE KEYPAD. o 119.00
SOFTCARD PREMIUM SYSTEM. 569.00
MICROSOFT Z-80 SOFTCARD............. 249.00
MICROSOFT RAMCARD. 79.00
VIOEX 80x24 VIOED CARD... .260.00
VIDEX KEYBOARD ENHANCER II.........129.00
VIDEX FUNCTION STRIP. .74.00
VIDEX ENHANCER REV 0-6................99.00
M & R SUPERTERM 80x24 VIDED BD..315.00
M & R CODLING FAN... 44.95
T/G JOYSTICK. 44.95
T/G PADDLE... .29.95
T/G SELECT-A-PORT. .54.95
T/G TRACKBALL... ...47.50
VERSA E-Z PORT. - 100, 21.95
THE MILL-PASCAL SPEED UP. 270.00
PROMETHEUS VERSACARD...... 165.00

LAZAR LOWER CASE +....................59.00
MICROBUFFER 113 16K W/GRAPHICS...259.00
MICRDBUFFER N$ 32K W/GRAPHICS...299.00

tReg trademark of“Micro-Pro International Corp.

SUPERFAN ...
SUPERFAN It W/ZENER..
RANA CONTROLLER.....
RANA DRIVE ELITE 1.
SNAPSHOT.... .
GRAPPLER+ ... ...145.00
7710A ASYNCHRON. SER. INTERFACE.149.00
7712A SYNCHRON. SER. INTERFACE...159.00
7742A CALENDAR CLOCK......... vrn99.00
7728A CENTRONICS INTERFACE.........105.00
APPLE VISION 80-80 COL CARD......... 259.00
APPLE 8'* DISK DRIVE CONTROLLER...549.00

MONITORS

AMBER 12"
NEC 12* GREEN MONITOR..
NEC 12"' COLOR MONITOR..
SANYCQ 12" MONITOR (B & W)....
SANYO 13" COLOR MONITOR..

BMC GREEN MONITOR.. ....89.00

AMDEK COLOR ... 365.00
AMDEK RGB COLOR i.... .. 174,00
AMDEK RGB INTERFACE..................169.00
TAXAN RGE. 359.00
MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD............ 164.00

ROMPLUS W/ KEYBOARD FILTER.......165.00
ROMPLUS W/0 KEYBOARD FILTER.....125.00

KEYBOARD FILTER ROM........ .49.00
COPYROM... g .49.00
MUSIC SYSTEM... .369.00
ROMWRITER. .149.00
AL AT DI 5o ook dimoians avn s oo ies DOFD 0
EXPANSION CHASSIS........ ...580.00
RAMPLUS 32K......... 160.00

S-100 HARDWARE

Alpha Byte is your new S-100 head-
quarters! We've expanded our line of
S-100-compatible hardware. Here's just a
few of the lines we carry:

QT COMPUTER PRODUCTS

18 SLOT M/F W/P.S.... ...430.00
12 SLOT M/F W/CUTOUTS FOR 2-5% '500.00
12 SLOT M/F W/CUTOUTS FOR 2-8''.600.00
8 SLOT M/F W/CUTOUTS FOR 2-8'...550.00

STATIC MEMORY SYSTEMS
““LAST MEMORY"* BOARD 64K.......... 500.00
“’LASTING MEMORY"' PROM PROG.....299.00
ADVANCED MICRODIGITAL
SINGLE §-100 BOARD

COMPUTER

SUPERQUAD-8. .820.00
SUPERQUAO:S... 820.00
COMREX

*'THE TIMEPIECE" S-100 CLOCK.......125.00
CALIFORNIA

COMPUTER SYSTEMS

2200A MAINFRAME. ... .459.00
2065C 64K OYNAMIC RAM.... .539.00
2422 DISK CONT. & CP/M® .359.00

$Tracemark of Practical Peripherals, Inc.

2710 4 SERIAL 1/0. 279.00
2718 2 SERIAL / 2 PARALLEL 1/0......269.00
2720 4 PARLLEL 1/0.. 198.00
2810 Z-80 CPU 258.00
SIERRA

COMPUTER PRODUCTS

$-100 PROM PROGRAMMER A/T........240.00
$-100 PROM PROGRAMMER KIT.........195.00

$-100 PROTOTYPE MODULE SEMI KIT...90.00

MODEMS

NOVATION CAT ACOUSTICS MODEM....140.00
NOVATION D-CAT DIRECT CONNECT....156.00

NOVATION AUTO-CAT AUTO ANS........219.00
NOVATION D-CAT (1200 Baud)..... ..619.00
NOVATION APPLE-CAT (300 Baud)......310.00

NOVATION APPLE-CAT (1200 Baud).....605.00

U0S 212 LP (1200 Baud). ..429.00
UDS 103 JLP AUTO ANS.. .208.00
HAYES MICROMODEM.... .289.00
HAYES 100 MODEM. (S-100).... .325.00

HAYES SMART MOOEM (300 Baud)....227.00
HAYES SMART MODEM (1200 Baud)...540.00
HAYES CHRONOGRAPH. .199.00
SIGNALMAN MODEM W /RS-232C.......85.00

TERMINALS

TELEVIDEG 920C.................. .830.00
TELEVIDEO 950C.... .995.00
ADDS-VIEWPOINT. ...599.00

HAZELTINE ESPRIT......... s 510,00

VISUAL-50 GREEN...._........... ..690.00
BARE DRIVES

TANDON 5% INCH

100-1 SINGLE HEAD 40 TRK. 1195.00
100-2 DUAL HEAD 40 TAK. ...262.50
100-3 SINGLE HEAD 80 TAK. -.250.00

1004 DUAL HEAD 80 TRK............... 369.00
TANDON THINLINE 8 INCH

848-1 SINGLE SIDE. 379,00
848-2 DUAL SIOE.... 490.00
TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR. .. 21.00
PERCOM DOUBLER i W /DOS 3.4......159.00
4 DRIVE CONTROLLER P/S. 259.00

TANOON 40 TRK DISK DRIVE w/P.S...289.00
LNW DOUBLER W/DOSPLUS 3.3........138.00
LNW 5/8 DOUBLER W/DOSPLUS 3.4...181.00
MOO M DRIVE KIT W /ORIVES.......... 638.00

IBM HARDWARE

SEATTLE 64K RAM + 355.00
QUADBOARD 64K.... .430.00
64K MEMORY UPGRADE. ....80.00

ALPHA BYTE IBM MEMORY
EXPANSION BOARDS

256K W /RS-232C....... 349.00
256K W /RS-232C & SUPERCALC. 529.00
512K W /RS-232C. .599.00
512K W /RS-232C & SUPERCALC.......749.00

“*Tragemark of Software Dsmensions, Inc.
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IBM DiSK DRIVES

Alpha Byte's add-on drive kits for the IBM-PC —
each kit includes installation instructions.

1 Tandon TM100-1 Single head 40 trk.195.00
1 Tandon TM100-2 Doubie head 40 trk.262.50
OUENTIN DOUBLE HEAD 40 TRK .289.00

HARD DISK
DRIVE SPECIAL
MEDIA DISTRIBUTORS

S%' Winchester, cabinet, P.S. controiler

assembled and tested. Attaches to your Z-80 CPU
system in minutes. Runs on Northstar, Heath/
Zenith, TRS-80 Mod H, Appie w/ CP/M® , CCS
and others. Hardware must be Z-80 /CPM®

system. The included seil-Instaliing software at-
taches to your CP/M® system. 6-month warran-
ty. No eftect on your present tioppy disk system.
Includes all cabies and installation instructions.

10 MEGABYTES. .2370.00
20 MEGABYTES. .3180.00
ISOLATORS
1S0-1 3-SOCKET. .49.95
1S0-2 6-SOCKET. 49.95
MICRO PRO
APPLE CP/M®
WORDSTARt .279.00
SUPERSORT" ¢ 179.00
MAILMERGE* 174.00
DATASTAR"$. .207.00
SPELLSTAR"t 174.00
CALCSTAR"$. 109.00
MICROSOFT
APPLE
FORTRAN® .160.00
BASIC COMPILER®. 296.00
OO o e o i g ....550.00
7-80 SOFTCARD. .248.00
RAMCARD. .79.00
TYPING TUTOR. 17.95
OLYMPIC DECATHLDN........ ....24.95
TASC APPLESOFT CDMPILER. .....125.00
DS. Ia.. 98100
MULTIPLAN NATIVE OR CP/M...........208.00
IBM SOFTWARE
VOLKSWRITER V 1.2 145.00
WRITE ON......o.oooiens i .90.00
EASYWRITER |II. 247.00
HOME ACCOUNTANT + 105.00
VISICALC / 256K. 189.00
SUPERCALC. 179.00
WORDSTAR... 279.00
MAILMERGE. 174.00
DATASTAR. 207.00
SPELLSTAR. 174.00
SUPERSORT... 179.00
d BASE II. 429.00
BPEULGUARD:.. ,sual.. il Slalsn i e 230.00
JFORMAT .. .39.00

Call for additional IBM software prices.

APPLE SOFTWARE

MAGIC WINDOW. ... 79.00
MAGIC WORDS. .59.00
MAGIC MAILER. .59.00
DB MASTER.... " 169.00
DB MASTER UTILITY PACK I OR II. 69.00
DATA CAPTURE 4.0/80... .59.95
PFS: GRAPH... .89.95

PFS: (NEW) PERSONAL FILING SYSTEM.85.00

PFS: REPORT ..79.00
Z-TERM®... ... .89.95
Z-TERM PRO* 129.95
ASCII EXPRESS PRO. ......98,00
EASY WRITER-PRO. .198.00
EASY MAILER-PRO. bl .79.00
A-STAT COMP. STATISTICS PKG..........99.00
BEAGLE BROTHERS UTILITY CITY........23.00
APPLE MECHANIC... .23.00
TIP DESK#1 15.95
SUPER TEXT 40/56/77. 97.50
LISA 25.... .59.95
TRANSCEND 1I. 115.00
SCREENWRITER 1. .89.00
DICTIONARY. .79.00
GENERAL MANAGER. 179.00

VISICORP

DESKTOP PLAN 1. .189.00
VISIPLOT. 158.00
VISITREND/VISIPLOT. .. 229.00
VISIDEX.. 189.00
VISITERM. 79.00

TRS-80 SOFTWARE

NEWD0S/80 2.0 MOD 1.1t 139.00
LAZY WRITER MOO 1,1 165.00
PROSOFT NEWSCRIPT MOD 1.1l w/iabeis109.00
SPECIAL DELIVERY MOD 11l 119.00

WORD PROCESSOR SPECIAL

(Limited Quantities)

FRANKLIN ACE

FRANKLIN ACE SYSTEM
DISK DRIVE W/ CONT. .. .539.00

ACE WRITER
WORD PROCESSOR

MICROBUFFER Il 32K. . ..299.00

VISICALC. 189.00
VISIFILES. 189.00
CONTINENTAL SOFTWARE
GIL.... 165.00
AJR.. 165.00
AP, 165.00
PROPERTY MGMT.... .399.00
THE HOME ACCOUNTANT. 59.95
FIRST CLASS MAIL....... 55.00
CP/IM® SOFTWARE

We carry CP/M®  software in ail popular disk
formats. Call for availability and price. Most soft-
ware also available on [BM.

SUPERFILES. 170.00
THE WORD PLUS. 117.00
d BASE I).... .428.00
QUICKCODE.. .230.00
DUTIL .91.00
SUPER CALC. 189.00
SPELLGUARD.. .230.00

P& TCP/M® MOD2& 16 TRS-80....175.00

COMMX TERMINAL PROG. .82.50
PASCAL Z.... ....349.00
PASCAL MT+ . ..439.00
PASCAL/M..................... ..295.00
ACCOUNTING PLUS®*-

G/L,A/R.A/PP/R, 1799.00
CONDOR ... .579.00
CONDOR 1t .849.00
BADLIM. ... ..62.00
DIGITAL RESEARCH
MAC......... - ...89.00
SID. .69.00
IS)Dty... .5 . 1h0397100
PL/ 1-80. .439.00
C BASIC 2. ...96.00
SUPERSOFT
DIAGNOSTIC 1 ....69.00
DIAGNOSTIC 1I. .89.00
‘C'COMPILER. ... ....179.00
UTILITIES 1. o-98.00
UTILITIES 1L, ..59.00
RATFOR........co.ccooovine ....88.00
FORTRAN...... 3 ..239.00
DISK DCCTOR. .78.00
MICROPRO
WORDSTAR. . 265.00
SUPERSORT. 160.00
MAILMERGE ...95.00
DATASTAR. .. .220.00
SPELLSTAR. 150.00
CALCSTAR. ........... 195.00
MICROSOFT
BASIC 80. ....249.00
BASIC COMPILER .299.00
FORTRAN 80. ..359.00
COBOL 80. . .419.00
MACRO 80. ....185.00
mu MATH/mu SIMP. .200.00
mu LISP/mu STAR... 165.00

EPSON MX 80

SCOTCH 3M DISKETTES. .44.50
STORAGE BOX

Now $2392

This system may be modified to your needs. Call for special price quote.

X-TRA SPECIAL DELIVERY MOD 1.i1....199.00
TRACKCESS MOD 1. .24.95
OMNITERM SMART TERM.MOD 1.1i1......89.95

MICROSOFT BASIC COMP. FOR MOD 1..165.00

LOOS 5.1 MOD i1t ...119.00
TRS-80 GAMES

INVADERS FROM SPACE. 17.95
PINBALL oo itagmas i 2 17.95
MISSILE ATTACK. .18.95
STAR FIGHTER... .24.95
Call for more TRS-80 games

APPLE & ATARI GAMES
Spinnaker in stock, call for prices.
BRODERBUND

APPLE PANIC......... ..23.61
MIDNIGHT MAGIC..... .27.26
CHOPLIFTER..... :s .21.20
AUTOMATED SIMULATIONS
INVASION ORION....... .20.95
STAR WARRIOR.. i) .31.35
CRUSH,CRUMBLE AND CHOMP. .24.95
TEMPLE OF APSHAI. .31.35
HELLFIRE WARRIOR...... ...31.35
RESCUE AT RIGEL. .-23.36
ON-LINE SYSTEMS

WIZARD ANO PRINCESS....... .27.26
SOFT PORN ADVENTURE. .23.36
THRESHOLD. 31.16
JAW BREAKER... .23.36
CROSSFIRE. .24.95
ULYSSES & GOLDEN FLEECE.... .25.95
FROGGER............ .24.50
INFOCOM

ZORK 1,111, .28.00
STARCROSS. .28.00
DEADLINE. .35.00
EDU-WARE

COMPY-READ. .24.95
COMPU-MATH FRACTIONS... .34.95
COMPU-MATH DECIMALS. .34.95
MORE GREAT APPLE
GAMES

DARK CRYSTAL. .31.61
TUBEWAY. .27.26
ARCADE MACHINE............ .32.95
TUES. MORNING QUARTERBACK. .25.95
THE SPACE VIKINGS. ... .38.50
COMPUTER QUARTERBACK. 3116
SEA FDX. 24.00
THE SHATTERED ALLIANCE.. ....49.95
POOL 1.5 .27.26
ULTIMA... .31.16
RASTER BLASTER. 23.36
FLIGHT SIMULATOR. .26.61
INTERNATIONAL GRAND PRIX. .25.95
SARGON II. .28.95

PINBALL SUBLOGIC. 24.50
SPACE KADETT. .28.00
SNACK ATTACK. 2336
BUDGECO PINBALL CONST SET 3161
THIEF.. 24.95
MARS CARS 23.00
KAMIKAZ). 27.26
THE WARP FACTOR. 31.16
COSMO MISSION 23.36
WIZARDRY. 37.95
SIRIUS SOFTWARE

SPACE EGGS 23.36
GORGON. 31.16
SNEAKERS 23.36
PHANTOMS FIVE 22.00
BANDITS. 25.00
EDU-WARE

PERCEPTION PKG. 19.95
COMPU-MATH: ARITHMETIC 139.95
COMPU-SPELL (REQ. DATA DISK)........24.95
COMPU-SPELL DATA DISKS 4-8. ea......17.95
RENDEZVOUS. 28.50
ON-LINE SYSTEMS

ULTIMA 0 42.00
MISSILE DEFENSE 27.26
PEST PATROL. 23.3
TIME ZONE. .77.96
CRANSTON MANOR 25.95
CANNON BALL BLITZ. .25.95
MUSE SOFTWARE

ROBOT WARS. 32.95
THREE MILE ISLAND. 31.61
ABM 19.46

To order or for

information call

In New York:
(212) 509-1923

In Los Angeles:
(213) 706-0333
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Ciarcia’s Circuit Cellar

Build a Handheld LCD Terminal

A single-line display is quite adequate
for many troubleshooting and monitoring applications.

The Circuit Cellar was a lonely
place after the tumult of finishing up
the complicated and seemingly end-
less MPX-16 project, which had occu-
pied almost my every waking mo-
ment for months. I was dreading a
call from my editor at BYTE, who
was sure to ask what my next project
would be. For once, I was stuck with-
out an idea.

As the wind whistled outside, I
decided to check how hard it was
blowing. I turned on the radio, ex-
pecting to hear a synthesized com-
puter voice describing the current
weather conditions, but got only
static. | groaned as | realized that
something must be wrong with my
automatic talking weather station.

The talking weather station was
my project exactly a year ago (see
reference 1). It combined a single-
board Zilog-Z8-based computer with
various weather instruments and a
speech synthesizer in a machine that
could transmit weather information
in the form of English speech using a
low-power FM radio transmitter. It
worked flawlessly through its first
New England winter, chattering
ceaselessly for many months. ['ve

Copyright © 1983 by Steven A. Ciarcia.
All rights reserved.

28 is a trademark of Zilog Inc.
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used it to collect reams of data con-
cerning average wind speeds and
temperatures on my little hill here in
the wilds of Connecticut.

The computerized weather station
is only about 50 feet from the Circuit
Cellar, but it might as well have been
10 miles. I didn't know if the problem
was in the transmitter, the weather
instruments, or the computer. To
troubleshoot it, I had to drag about
half of my test equipment out under
the station’s lofty perch, find plugs
for everything, and balance a Tele-
video 925 video terminal on the
fender of my truck.

But matters turned out to be not so
bad as I had feared. Once the equip-
ment was set up, I had little trouble; it
took only a single line of output
displayed on the terminal to diagnose
the problem, which was easily
remedied. And as I carried the equip-
ment back to its home, | realized that
I had an article idea.

Analyzing the Problem

Not all computer troubles are so
simple that they can be diagnosed by
one line of display, but many are. I
had found it necessary to drag out an
AC-powered 24-line by 80-column
terminal to observe just the one line.
But wouldn’t it have been nice to
have a portable one-line terminal for
such simple situations? I could have
saved the heavy stuff for applications

www.americanradiohistorv.com

requiring a more complex display.

The Z8- (actually Z8671-) based
brain of my weather station, if you
will recall, is the Z8-BASIC Micro-
computer (a device sometimes called
the Z8-BASIC Computer/Controller
or simply the Z8 board), presented in
the July and August 1981 Circuit
Cellar articles (see reference 3). Since
that time, many of you have built Z8
boards (mostly by using the kit
available from The Micromint) and
reported to me on how you are using
them. The feedback I get is that many
Z8-BASIC Microcomputers are being
used in dedicated control or data-
reduction applications in which a ter-
minal is often not required, or if one
is attached to the system, it only
monitors the system’s functions, per-
haps displaying error codes or com-
puted results.

A Portable Terminal

Why not small displays for small
computers? For many years, ex-
perimenters had only 6-digit LED
(light-emitting diode) hexadecimal
displays. Is there nothing between
this and a full 24 by 80 terminal?

This month I'd like to present a
relatively simple project that might
serve to fill the gap between little
hexadecimal displays and full-
function terminals. The Circuit Cellar
Handheld LCD Terminal consists of a
single-line 16-character liquid-crystal
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Photo 1: The Circuit Cellar Handheld LCD Terminal installed on a Z8-BASIC

I
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display (LCD) with additional com-
ponents added to form a full-duplex
serially interfaced computer terminal
suitable for attachment to any small
control computer. The CY300 LCD-
controller integrated circuit from
Cybernetic Micro Systems encapsules
the entire display circuitry in a single
chip and requires only 15 mA (milli-
amps) at 5 V (volts). Two additional
chips are required to convert TTL
(transistor-transistor logic) voltage
levels to RS-232C voltage levels.

The display can be configured for
serial or parallel input, and by at-
taching a parallel ASCII (American
National Standard Code for Informa-
tion Interchange) keyboard, you can
configure a complete terminal for the
Z8-BASIC Microcomputer (or some
other small computer). The unit (ex-
cluding the keyboard) measures 312
by 1%z by 1¥2 inches.

I'd like to start by discussing the
CY300’s general features, and then we
can look at a description of a terminal
built using the CY300.

Cybernetic Micro Systems CY300
The CY300 Dot-Matrix LCD Con-
troller is designed to provide an easy-
to-use peripheral device that displays
ASCII characters and allows cursor
editing operations. The CY300 pro-
vides several modes of operation to
provide various levels of display
capability. Its pinout specifications
are shown in figure 1a on page 56.

The CY300 is a TTL-compatible
CMOS (complementary metal-oxide
semiconductor) 40-pin device con-
figured to control 16-character
alphanumeric dot-matrix liquid-
crystal displays that use the Toshiba
T3891 LCD-driver chip, as shown in
the block diagram of figure 1c on
page 56. The CY300 accepts parallel
and serial data inputs and can
generate 64 different ASCII
charactters, as shown in figure 2 on
page 57.

A blinking-block cursor normally
indicates the position in the display
where a character will next appear,
but the cursor can be moved to

highlight a particular character. The
CY300 displays the characters it
receives, storing them in a buffer until
it gets a Return character. It then out-
puts the contents of the buffer on a
serial channel. The CY300 is designed
to drive a console display for small
microcomputers, and as I have sug-
gested, such a display can be used to
replace a CRT (cathode-ray tube) ter:
minal in many systems.

The CY300 contains the circuitry to
perform several different functions.
Two types of input interfaces are
offered. The first is a parallel input
port. You can connect a keyboard to
this, which will enable you to enter
commands or messages to the display
and make typing corrections before
sending the text out to the host com-
puter. In simple display-only applica-
tions, the parallel input can be used to
generate display messages.

The second interface is a serial data
link, consisting of two lines, a serial
input and a serial output. Generally,
the host computer would be con-
nected to these lines, with the serial
output used to send short strings of
characters (entered from the parallel
keyboard input) to the computer, and
the serial input used to receive
messages or responses from the com-
puter. The serial interface operates at
5-V logic levels only, so connection to
an RS-232C port requires the use of
external driver and receiver circuits to
translate the voltage levels.

The CY300 also contains an inter-
nal 32-character line buffer for stor-
ing the messages shown on the dis-
play and control logic for generating
the proper dot patterns for the dis-
played characters.

Parallel Input Operation

The CY300 can display data from
either its parallel or serial input. The
general scheme for parallel interfac-
ing of the CY300 is shown in figure 3.

In parallel input, the circuitry send-
ing the data simply places logic states
representing the bits of an ASCII
character on the 7 lines of the input
bus, waits until the Ready line is high,
and then lowers the WR (write)
strobe line. As the WR strobe is held
low, the Ready line goes low (indicat-
ing a busy state) and then returns to
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Figure 1: Descriptive information on the Cybernetic Micro Systems CY300 LCD Console Controller. Figure 1a shows the pinout
specification of the CY300, 1b is a functional logic diagram of the CY300, and 1c¢ shows a block diagram of a display system using the

CY300,

the high state. When the Ready line is
high again, the CY300 is prepared to
receive the next character by repeat-
ing the process.

In manual-input mode, the blink-
ing cursor indicates the location of
the next character to be entered. A
character can be erased by using the
ASCII Rubout code (hexadecimal 7F),
which causes the cursor to move left
one space; an ASCII space (hexa-
decimal 20) is then written into the
new cursor location.
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The cursor can be moved left one
position using the cursor-control
character Control-A (hexadecimal 01)
and can be moved right one position
with Control-B (hexadecimal 02).
These control characters do not delete
any displayed characters but may
place the cursor over a character
already entered. The cursor always
indicates the location where the next
character entered will be displayed.
Thus if the cursor is over a character
that has already been entered, the
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next input character will overwrite
the existing one, and the cursor will
move one position to the right.

Serial Input Operation

The CY300 can accept data from a
serial source as well; the setup is
shown in the block diagram of figure
4. Unlike the parallel mode, in which
the sending circuit waits for a Ready
signal, the serial input mode is asyn-
chronous. The normal RS-232C 8-data-

bit format is used for both serial input
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Figure 2: Dot-matrix character set produced by a liquid-crystal display driven by the CY300.
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Figure 3: Block diagram of a parallel interfacing and timing requirements for the CY300.
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Figure 4: Block diagram of a typical serial-input arrangement used by the CY300.
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and output: that is, a low-going start
bit, followed by 8 data bits (least sig-
nificant first, most significant last)
and at least 1% stop bits (12 bit
periods in the high state). After the
stop bits have been sent, the CY300 is
ready to receive the start bit for the
next transmitted character.

The serial communication protocol
of the CY300 is compatible with the
RS-232C character format. However,
the transistor-transistor logic of the
CY 300 operates between 0 and 5 volts
(allowing the CY300 to be powered
by a single +5-V supply), and RS-
232C interfaces normally operate at
+12V, so the serial input and output
lines are typically routed through
voltage-level translators if the CY300
is to be connected over any signifi-
cant distance to an RS-232C port.
However, in the case where the
CY300 and host computer are physi-
cally adjacent, they can be con-
nected directly together, operating at
5-V logic levels, without the trans-
lator circuits between them.

Other voltage protocols, such as

RS-422A and RS-423A, also can be
used for serial communication. These
require different driving circuits, but
the logical format of the characters is
the same for all the common serial
protocols, so we need only supply the
appropriate driver and receiver cir-
cuits for the interface in use. For an
RS-232C interface, the MC1488
driver chip and MC1489 receiver chip
are the most popular. The CY300
serial output line would be connected
to the 1488, while the 1489 would be
connected to the serial input line.
The CY300 gives us a choice of
three different data rates for the
transmission of characters over the
serial link. This choice is controlled
by the Data-Rate-Select line, pin 28.
If the line is connected to +5 V, 1200
bps (bits per second) is selected (the
line should be connected directly to
the power supply without a pull-up
resistor; otherwise, the CY300 may
choose the wrong rate). If the line is
left unconnected to anything, 600 bps
is selected. If the line is connected to
ground, 300 bps is selected. These

DUCES TECUM ]
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data-rate selections assume the use of
a 6-MHz (megahertz) crystal.

Display Driver Interface

The 16-character display module I
chose for this project is not just a bare
LCD but includes its own controller/
driver circuitry. The CY300 is speci-
fically designed to work with 16-char-
acter LCDs driven by the Toshiba
T3891 LCD-driver chip or its equiva-
lent. Examples of such displays are
the AND Model 1811 and the Epson
MA-B955B.

Electronically, the 16-character 5-
by 7-dot-matrix display appears to
the interface circuitry as 16 sets of 7
rows (each row containing 5 data
bits, 1 bit for each dot). The T3891 is
designed to coordinate the reception
of this row data with the information
source and drive a dot-matrix LCD.
Thirteen signals passing between the
CY300 and the T3891 accomplish
this. They are:

Sync: synchronizes dot pattern be-
tween T3891 and CY300

ADx lines: 4-bit character-position
address from T3891

Sx lines: 3-bit row-position address
from T3891

Dx lines: S5-bit row data from
CY300 to T3891

The dot-pattern control logic is
synchronized to the display’s clock
signal using the Sync line, which in-
dicates when the display is ready for
the next dot pattern. The CY300 uses
the row- and character- (column) ad-
dress information from the display to
generate the proper dot pattern,
based on its internal character
generator and the contents of the line
buffer.

When the T3891 begins its display
sequence, it merely sets a character
and row address of the specific dis-
play point. The CY300 examines its
display buffer and simply outputs the
5 data bits that should go in that ad-
dressed location. Using the T3891
greatly simplifies the LCD interface.

Circuit Cellar Handheld Terminal

Figure 5 is a schematic diagram of
the Circuit Cellar CY300-based ter-
minal (shown in photo 2 on page 62).

Circle 442 on inquiry card. mp
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Figure S: Schematic diagram of a single-line LCD computer terminal built around the CY300 and the AND 1811 display module. This
style of RS-232C driver circuit was designed to use minimal +5-V power, so it's not guaranteed to work through a long cable to the

host computer.

With minor exceptions, it is config-
ured much like the examples shown in
the block diagrams presented earlier.
It can function as a serially interfaced
display or, if equipped with a parallel
keyboard, as a full-duplex ASCII ter-
minal.

In assembling my prototype, I used
an AND 1811 display and mounted
all the rest of the components behind
it (as shown in photo 2b). This
specific form of prototype construc-
tion was employed so that the fin-
ished display could be plugged direct-
ly into the RS-232C DB-25 connector
on top of a Z8-BASIC Microcom-
puter.

Normally, when I am connecting a
TTL-level device to an RS-232C port,
I would install level-converters such
as the MC1488 driver and MC1489
receiver in between. The dual-
polarity (12 V) power required for
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the driver could be derived from the
Z8 board’s power supply. However,
the useful portability of the terminal
would be suspect if it required you to
either drag along an extension cord
for AC power to a separate power
supply or hook up three separate bat-
tery cells.

I pondered this impasse briefly
and then decided to take advantage of
a little-known part of the RS-232C
signal specification.

RS-232C signals have two defined
states: marking and spacing. The
marking state extends from —3 V to
—15V, and the spacing state extends
from +3 V to +15 V. The transition
region between is undefined. (See Ian
Witten’s article “Welcome to the
Standards Jungle” on page 146 for
more information on RS-232C's idio-
syncrasies. )

Note that the defined regions of

marking and spacing fall within the
5-V range that TTL parts can gener-
ate. Especially for short cable lengths
and at low data rates, R$-232C works
just fine at these lower voltages. With
that fact in mind, I designed this ter-
minal to use as little power as possi-
ble, drawing that power from a single
+5-V source.

So that it could receive full-voltage
RS-232C levels, I used a transistor
level-converter on the input line. For
output, an operational amplifier (op
amp) is configured as a “rail-to-rail”
saturation switch, with a —5-V sup-
ply provided by an Intersil ICL7660
DC-to-DC-converter chip. This
CMOS device converts +5 V to —5
V at currents up to 15 mA. Using this
combination of components, the RS-
232C output level is generally about
+4 V.

The major advantage of this ap-
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Photo 2: Close-up views of the LCD-terminal prototypes: front (2a), side (2b), and
rear (2c).
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proach is that it uses only a single
voltage with very low power con-
sumption. The terminal circuit re-
quires less than 15 mA (excluding
power for the keyboard). Given the
power-supply voltage tolerances of
the components and the communica-
tion line, the entire package could be
powered by four 1.2-V nickel-
cadmium (NiCd) AA cells (providing
a total potential of 4.8 V) or five
1.5-V alkaline cells (6 V total) driving
a type-7805 regulator.

Finally, while you might use this
handheld terminal just for its display,
a keyboard can be attached. The key-
board should present 7 bits of ASCII
data in parallel, with the data-ready
condition signaled by a negative-
going (high-to-low transition) strobe.

There are two ways to
correct typing errors:
the first Is to use the

ASCIl Rubout character;

the second Is to use the

Control-A and Controi-B

characters, which move

the cursor without
modifying the display.

Terminal-Mode Operation

The Circuit Cellar Handheld LCD
Terminal can replace a standard
video terminal for simple BASIC-
language programming on a com-
puter such as the Z8-BASIC Micro-
computer. Using the keyboard, you
can type statements into the CY300;
these are immediately displayed on
the LCD. The CY300 provides cursor
editing to correct mistakes before you
type the Return character. When
Return is typed, the contents of the
CY300’s buffer (the current display
on the LCD) are sent to the computer
over the serial channel. If a computer
response is called for, the computer
sends the response over the serial in-
put channel to the CY300, which then
displays the response characters on
the LCD.

The normal operation of the Z8
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NEC’s new letter-quality printer
gets personal with IBM.

The Spinwriter 3550 lets the IBM PC
get down to business.

NEC’s new Spinwriter letter-quality
printer is the only one plug-compatible
with the IBM Personal Computer. So you
get the business applications you've been
wishing for. Letter-quality output for
word and data processing. Multi-language,
scientific, and technical printing. Simple
forms handling. Quiet operation. And the
reliability of the industry’s most popular
printer line.

NEC designed the new Spinwriter espe-
cially for the IBM PC. It comes complete
with documentation and training materials
to fit your PC user’s handbook. Just plug
the Spinwriter in and your PC instantly
becomes more versatile and flexible.

More than 8 forms handlers and

50 print thimbles boost PC versatility.
NEC designed the Spinwriter’s 8 modular
forms handlers to accommodate a wide
range of paper and document sizes and
types. The easily mounted handlers let
your computer print out the forms you

need for data processing, word processing,
graphics, accounting or other business
applications.

The Spinwriter’s 50 print thimbles
can more than triple your PC’s usefulness.
They come in both constant pitch and
proportional-spaced fonts, plus in foreign

language, technical and scientific versions.

They snap in and out in seconds, and let
you print up to 203 columns on 16-inch
paper. They each last for more than 30
million impressions.

This printer’s special features make
everything look better on paper.

The Spinwriter’s software-invoked
features include automatic proportional
spacing; bidirectional, bold and shadow
printing; justification; centering; under-
scoring; and sub/super scripting, all at
speeds up to 350 words per minute.

That big extra, Spinwriter reliability.
Spinwriters have the industry’s best
mean-time-between-failure rating, in ex-
cess of 3,000 hours. In terms of average
personal computer usage, that’s more
than five years.

www americanradiohistorv com

for Each Other,

The Spinwriter 3550 is available at
ComputerLand stores, Sears Business
Systems Centers and IBM Product
Centers nationwide.

| NEC Information Systems, Inc.
5 Militia Drive, Lexington, MA 02173

| Send me more information on the
| Spinwriter 3550.

I Name

| Title Telephone

| Company

I Address

NEC Information Systems, Inc.

Spinwriter is a trademark of Nippon Electric Co., Ltd.
Circle 295 on Inquiry card.

spinwrdler


www.americanradiohistory.com

BASIC interpreter is as follows: upon
power-up the interpreter sends a user-
prompting character (a colon) to the
console display to inform you that
the system is ready for command
entry.

You can enter a command or state-
ment at any time by typing ASCII
characters into the CY300. The first
input from the keyboard (over the
parallel channel) will clear the liquid-
crystal-display buffer and appear left-
justified.

The input line is terminated by a
Return character. At the occurrence
of the Return, the contents of the
display buffer are transmitted to the
computer over the serial channel, and
then the display buffer is cleared.

Editing Operations

With the keyboard connected to
the parallel interface on the CY300,
you have the ability to correct typing
mistakes before sending commands to
the Z8 board (or other host com-
puter). Note that you can no longer
edit the command after the Return
character is typed, but until then any
corrections can be made.

There are two ways to correct typ-
ing errors. The first and probably
more often employed way is to use the
ASCII Rubout character. (On some
keyboards this character may be pro-
duced by a key labeled “Delete”.)
When the Rubout character is typed,
the CY300 cursor moves one space to
the left and replaces the character at
that space with a blank. The cursor
remains at this new position until
another character is entered, allowing
you to back up the cursor, remove
what has been typed, and reenter the
corrected text. Multiple Rubouts will
continue moving the cursor to the
left, removing any characters that
were in the display, until the leftmost
position is reached.

The second way to correct typing
mistakes uses the control characters
that move the cursor without modify-
ing the display. The Control-A char-
acter moves the cursor one character
position to the left, while the Control-B
character moves the cursor one char-
acter position to the right. The
display is not modified as the cursor
is moved. However, if you enter new

64  February 1983 © BYTE Publications Inc

characters after moving the cursor,
the new characters appear at the cur-
rent cursor position, overwriting any
characters that were there previously.
This method of correction allows you
to save typing if only a single charac-
ter need be changed near the begin-
ning of a line. Before typing the
Return character, though, you must
put the cursor back at the end of the
input line, because the CY300 trans-
mits only the characters from the
beginning of the display until the
character just before the current posi-
tion of the cursor.

In Conclusion

1 don’t expect you to junk your
video-display terminals after reading
this article. Obviously, you'll need a
24 by 80 (or similar size) screen for
many purposes. But there are applica-
tions for which a portable, battery-
operated single-line display is more
suitable than a large, full-feature ter-
minal. The sophistication of the
CY300 represents a major advance in
LCD technology, and I'm sure many
of you have applications ready for
just such a device.

Oh yes . . . about my weather sta-
tion. After moving the mountain to
Mohammed I was a bit displeased to
find that someone had accidentally
unplugged the power to the weather
instruments. Of course, the problem
was not hard to remedy. And if
anything like it ever happens again,
I'll be ready with my Handheld LCD
Terminal.

Next Month:

A new integrated circuit from
Texas Instruments makes it easy to
build a reliable low-speed modem. B

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, McGraw-Hill Book Company,
POB 400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I, covers ar-
ticles 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, contains articles
that were published from July 1980 through
December 1981.

. Clarcia,
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The following items are available from:
Micro Projects Inc.

POB 420

South Windsor, CT 06074

1. Cybernetic Micro Systems CY300 Dot-

Matrix LCD Controller chip.......... 865
2. Intersil ICL7660 DC-to-DC voltage
cepitierter chip. s Ssdvs .l v ow %4

For orders outside the continental United
States, please add $5 for shipping. Connect-
icut residents please add 7Y percent sales
tax.

Sources of liquid-crystal displays are:

AND Inc.

770 Airport Blvd.
Burlingame, CA 94010
(415) 347-9916

TWX (910) 374-2353

and

Epson America Inc.
LCD Division

23155 Kashiwa Court
Torrance, CA 90505
(213) 534-0360

Telex 182412

The manufacturer of the CY300 LCD-
controller integrated circuit is:

Cybemetic Micro Systems
445-203 South Antonio Rd.
Los Altos, CA 94022

(415) 949-0666
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H RECONDITION
' REPAIR

TRAINING

ETEED

stinghouse provides round-

‘the-clock emergency breakdown
ice as well as normal main-

tenance and repair of all types

of electrical and mechanical equip-

ment, regardless of manufacturer.

From Motors to Transformers to Valves

Westinghouse recommended a
program of regular vaive recondi-
tioning to a petrochemical pro-
ducer. As a result, valve
replacement costs have been
reduced 60 percent, valves oper-
ate better than new, and delivery
time is 90 percent shorter than
lead time for new valves.
Through a nationwide
network of service facilities,
Westinghouse repairs, rewinds
or modernizes AC and DC
motors and lifting magnets.

and modernize transformers of all
configurations up to EHV ciassifi-
cation, often in lead times shorter
than needed to build new equip-
ment. Heavy mechanical equip-
ment such as compressors,
rotors, crank shafts, forging
presses and pump housings are
also repaired or restored.

The most up-to-date, well-main-
tained equipment can only func-
tion most productively if people
—workers and managers—under-
stand how to get the most from it.

Westinghouse has helped many
customers integrate technical im-
provements into their businesses
by training their equipment opera-
tors and supervisory staff.

Technical Training

Each year Westinghouse trains
thousands of people, maintaining
facilities for industries, utilities
and transportation systems.
Proven classroom and hands-on
methods include techniques for
troubleshooting and maintaining
equipment at the highest
possible availability,
performance, and safety.

Manager/Worker Interface
At Westinghouse we've installed
over 1,500 Quality Circles involv-
ing more than 15,000 people.
We've also helped our customers
apply these and other innovative
approaches to manager/worker
interface. These techniques have
helped to ease transition, rein-
force training, and improve mo-
rale by creating a climate of
“quality through involvement.’
We have taught managers in
our customers' operations the lat-
est in technical and organiza-
tional development applications.
These include Management De-
velopment techniques to encour-
age employes in joint problem
solving via feedback training, su-
pervisory skills training, team
building, communications skills
training and measurement, and
evaluation programs.
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Take the first step
to improved productivity:
Call Westinghouse.

Over 4,000 Westinghouse
Service Specialists are

ready to help you analyze
your operations.

Westinghouse Service Specialists have
recommended fast, economical routes to
improve productivity for a broad range of
businesses and industries.

Backed by the complete technical,
manufacturing, R&D and management
resources of the Westinghouse Electric "'
Corporation, they can help you identify
ways that you, too, can get more and ¥ -
higher quality production from your 800-245-4474
existing facilities.

Whether you are modernizing an
existing facility or building a new one,
Westinghouse has the people, products,
systems, and services that can help you
increase productivity to improve your
competitive edge.

For more information:

Call toll free: 800-245-4474.

In Pennsylvania, call 800-242-2550. Or write:
Westinghouse Building, Six Gateway Center,
Department 10, Pittsburgh, PA 15222.

PRODUCTIVITY-
ASK WESTINGHOUSE
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Now for Concurrent CP/M-86, Zenith Z100 & NEC APC

VEDIT-THE CLEAR CHOICE
FOR PROGRAMMING

PLUS FEATURES FOR FAST, EFFICIENT WORD PROCESSING

Increasing your productivity is what a
goodtexteditorisallabout. VEDIT excels
with a unique combination of powerful
and easy to use editing features,
customizability and complete hardware
support. Compare VEDIT - you'll find
everything you expect in a good editor
plus many time saving features which
only VEDIT offers.

VEDIT fully utilizes all function keys, or
configures to any keyboard layout you
are familiar with. VEDIT has helpful aids
such as directory display, and you won't
loose textif you run out of disk space -you
can delete files or change disks.

Powerful TECO style command
macros let you perform editing tasks you
might otherwise noteven attempt. Nearly
impossible tasks for other editors (such
as translations or extensive search/
replace on many files), can be done
automatically from a command file.

For program development VEDIT
surpasses any other editor - with more

Research Inc. Apple B I8 8 registered tademark
of Appe Computer, Inc. MS-DOS and Sofcard are trademnarks of Mcrosoft.  TRS-80 Is 8 trademark
ndy Business Machines.

extensive file handling, powerful com-
mand macro capability and special
features for Pascal, PL/1, ‘C’, Cobol,
Assembler and others. VEDIT reduces
program editing time by 30% as
compared to the best word processor.

For word processing, VEDIT has word
wrap, adjustable margins, paragraph
reformatting, word and paragraph
functions, simple printing and more.

VEDIT supports practically every CRT
terminal, video board, 8080, Z80 and
8086 computer. We have been con-
sistently first to support new computers.
And we support you with any technical
assistance you need.

For the full story, purchase VEDIT risk
free. Evaluate the 125 page manual - if
you are not satisfied, return the package
(disk unopened) for a courteous refund.

Please specify your microcomputer,
video board or the CRT terminal version,
8080, 780, or 8086 code, operating
system and disk format.

VEDIT - Disk and Manual

8080,Z800rIBMPC..... $150
CP/M-860rMSDOS. ... %195
Manualonly ............ $18

Compare VEDIT's features:

True Full Screen Editing
Edit files one disk in length
Automatic Disk Buffering
Compact and Fast
Display of line and column #
Set/Goto text markers
‘Undo’ key to restore line
Automatic Indent/Undent
Adjustable Tab positions
Repeat function key
Text Move and Copy
10 Scratchpad Buffers
Load/Save buffers on disk
Powerful command macros
Directory display
Edit additional (small)

files simultaneously
Insert another disk file
Unlimited file handling
Recovery from ‘Full Disk’
Change disks while editing
Word Wrap, format paragraph
Simple Printing
Menu driven installation
Startup command file
Setup CRT function keys
Support newest CRT terminals
Support smart CRT functions
Customizable keyboard layout

1955 Pauline Bivd., Suite 200 ° Ann Arbor, Michigan 48103 ° (313) 996-1299
Circle 117 on inquiry card.
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Megabyte 5.25” GENIE Winchester Drives
I.LB.M. ¢ APPLE Il PLUS ¢ RADIO SHACK

5 MEGABYTES

$ 00 ' Com ' o I
prehensive system utilities
2295 : package.

Allows eight-character names
to be assigned to virtual
volumes.

User can back-up to either
our 5 + 5™ removable Car-
tridge Drive or to diskettes.
Mix & match different system
file types on the same disk.

20 MEGABYTES ' System status screen
\ messages.

Up to 16 volumes on-line at a
time.

FEATURES e

Precision Manganese.zinc heads Genle Drives were built with the user in mind. A
. design backed by many years of experience, the
Average access time 77 ms. Genie Drive is everything a user ever wanted in a

File sizes 5-20 megabytes hard disk. We offer the ultimate in hard disk mass
Power-on self test storage systems that money can buy.

Built-in error detection and correc- .
tion IBM | APPLE Il PLUS RADIO SHACK

» System expandable to eight drives « Supports IBM- | * Supports | available soon
DOS, CP/M-86, DOS 3.3, )
» Comes complete with all necessary 4oy | CPM, and $-100
software and hardware Ul High | _PASCAL available soon
No preventative maintenance Speed DMA | * Boot from
5 data transfers Hard Disk
required e Only uses one | e Can assign

¢ Built-in fan slot in your Hard Disk vol- |
IBM-PC I ume to any

bt Operates 110’220 VAC 50'60 HZ e Allows you to | slot or drive

* One year warranty ol s b 1 ey Rt

A |
* Manutacturer's suggested retall price. Includes all required components. disk drives |
18M DOS Personal Computer is a registered trademark of 1BM Corporation.
Apple Is a registered trademark of Apple Computer, Inc.

Radio Shack is a registered trademark of Tandy Corporation. .
CPIM and CP/M-86 are registered trademarks of Digital Research. Ava| lab|e at you r |OCa| com puter dea'e

[ ] » s
CzlNi= COMPUTER CORPORATION
31125 Via Colinas #908 ¢ Westlake Village, CA 91362  (213) 991-6210

Circle 182 on Inquiry card.

e ]
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is a revolutionary new 10 Megabyte Hard Disk

Drive that includes a 5 Megabyte removable Winchester catridge. The
cartridge Drive system simply plugs into your computer, and includes all
necessary software and hardware. Genie Drives are compat-

gea
(it

10 Megabytes of on-line storage.

File sizes to 5 Megabytes.

Power-on self-test.

Easy back-ups in minutes.

System expandable to eight drives.
Built-in error detection and correction.
No preventative maintenance required.

Comes complete with all necessary software
and hardware.

MTBF 8000 Hours.

Built-in fan.

Operates 110/220 VAC 50-60 Hz.
One year limited warranty.

Only $39950.0*

ible with most popular software,
and each cartridge replaces
over 30 double-density

floppy disks

Imagine, 5 Megabytes in the
palm of yourhand. These small Winchester cartridges
are only .75 inches thick and 5.50 inches square. The
diskitselfis completely sealed fromthe outside and all
its hazards by a sliding door that opens only once the
cartridge is firmly seated inside the drive. Long term
availability of this cartridge is assured by its adoption
by several well known manufacturers including Dysan
and Memorex, the world leaders in computer mass
storage media.

Comprehensive system utilities package.

Allows eight-character names to be assigned to virtual
volumes.

User Canback-up to any Genie REMOVABLE Cartridge
Drive, orto diskettes. Mix & Match different system file
types on the same disk.

System status screen messages. Up to 16 volumes on-
line at a time.

Manufacturer’s suggested retall price. inciudes all required components.
Concurrent CP/M-86 is a registered trade mark of Digital Research.

1BM Personal Computer is a registered trademark of IBM Corporation.
Apple is a registered trademark of Apple Computer, Inc.

Radio Shack is a registered trademark of Tandy Corporation.

Dysan is aregistered trademark of Dysan Corp.

COMPUTER CORPORATION
31125 Via Colinas #908 * Westlake Village, CA 91362 » (213) 991-6210

Circle 182 on inqui

card.
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Hardware Review

Apple’s Enhanced Computer,
the Apple Ile

It's like having an Apple Il with all the extras built in.

It all began in the summer of 1977
at the West Coast Computer Faire. A
fledgling computer company with an
unusual name—Apple Computer—
introduced a new hobby computer
called the Apple II. The new Apple II
was an impressive machine. It had
BASIC in ROM (read-only memory),
a built-in Teletype-style keyboard,
high-resolution color graphics, and,
once the new 16K-bit semiconductor
memory devices became available, its
memory could be expanded all the
way up to 48K bytes. One of the first
true home computers, it was com-
pletely self-contained, needing only a
TV set for a display and a common
cassette recorder for data storage.

Today, almost everyone is familiar
with the Apple II. It can be found in
homes, schools, laboratories, and
businesses, and is being used in a
wide variety of ways. During the past
five years, an entire subindustry has
sprung up around it that has, in turn,
stimulated further Apple II sales.

It had been obvious for a while at
Apple Computer that a replacement
for the Apple Il was needed. The
Teletype-style keyboard, uppercase
only 40-column display, and the

About the Author

Rob Moore is a design engineering manager
who also maintains a strong interest in
FORTH, graphics, and computer music.
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Robin Moore
Warner Hill Rd. RFD #5
Derry, NH 03038

maximum of 64K bytes of memory
were becoming limitations as the
marketplace changed and software
became more sophisticated. The
design was getting old and tech-
nology had changed enough to allow
a redesign with significantly fewer
parts. A new design could also ad-
dress foreign requirements for special
keyboards, displays, and video sig-
nals better than the Apple II. Al-
though the Apple Il was a tremen-
dous success, it was clearly time to
design a successor.

Enter the Apple lle

For about the same price as the
Apple II, the Apple Ile (e for en-
hanced) provides a variety of exciting
new features and capabilities. Rather
than start from scratch and design an
entirely new machine, Apple Com-
puter Inc. chose to make a very
careful series of enhancements and
improvements while keeping the
flavor and style of the Apple II.
Although completely redesigned in-
ternally, the Apple Ile is clearly a
member of the Apple II family.

Even though it looks almost the
same as the Apple II, the Apple Ile
(see photo 1) gives you a great deal
more for your money. The base-
priced machine includes 64K bytes of
memory (expandable to 128K bytes),
Applesoft BASIC in ROM, a 63-key
keyboard that produces both upper-

case and lowercase characters and has
special-function keys, seven expan-
sion slots for 1/0 (input/output)
devices, and a video interface that
can display 24 lines in a 40-column-
wide format with both uppercase and
lowercase characters (this can be easi-
ly and inexpensively expanded to 80
columns). In addition to the standard
Apple II I/0 expansion slots, the
main circuit board also holds a
special auxiliary connector that is
used primarily for various video- and
memory-expansion options. Along
with Applesoft BASIC, the internal
16K bytes of ROM hold an improved
monitor, built-in self-test routines,
extended memory-management rou-
tines, and an 80-column firmware
package with extended editing fea-
tures that can be used with the 40-
column display.

The quality of the product is highly

Design Credits

Although it is impossible to give
credit to all the people involved, three
people deserve special mention. Peter
Quinn, the POS Hardware Section
Manager, was responsible for the team
that designed the Apple lle. Walt
Broedner designed the Apple lle hard-
ware, including its two custom in-
tegrated circuits. Rick Auricchio is
Broedner's software counterpart—he
modified the original Apple Il Plus
firmware and added all the new code

that is in the Apple lle firmware.
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Photo 1: An Apple lle system made up of the Apple Monitor [Il, the Apple lle com-
puter, and a Disk 1l 5%-inch floppy-disk drive.

Photo 2: The rear panel of the Apple lle. Instead of the plastic slots found in the Apple
Il, the Apple lle’s metal back panel is designed to mount 9-pin, 19-pin, and 25-pin
D-type connectors in precut recesses, providing more reliable connections and reduced
RF interference. The built-in game-paddle connector has also been changed to a 9-pin
D-type; however, the older-style connector is still available inside the case to accommo-
date existing devices.

evident. The case is rugged structural
foam, the keyboard has a nice touch
and dished keytops, and the back
panel (see photo 2) has an array of
openings that fit the 9-pin, 19-pin,
and 25-pin D-type connectors com-
monly used for serial 170 devices. It
appears obvious that the Apple Ile
was designed from the ground up to
meet the new FCC (Federal Commu-
nications Commission) RFI (radio-
frequency interference) regulations.

The computer has a metal bottom
pan, a metal back panel (rather than
plastic as in the present model), and
the removable cover is shielded with
conductive paint and grounded with
metal gaskets at the front and back
edges. Some other nice touches in-
clude: the “D” and “K” keys (the ones
that the middle fingers of a touch-
typist’s hands fall on) have small
bumps on their surfaces; the connec-
tor openings on the back panel come

with plastic caps to cover them if con-
nectors aren't installed; the top cover
has tabs in the rear to help lift it open,
and screw holes to help keep it shut
when desired (schools should like this
feature).

The Keyboard

The keyboard is the most obvious
difference between the Apple Il and
the Apple Ile. It is essentially an
enhanced version of the Apple III's
keyboard without the numeric pad;
the keyboard on the Apple Ile (see
photo 3) has 63 keys, while the Apple
II has 53, and the layout is slightly
different. Although the changes seem
minor, they make the new keyboard
significantly easier to use, especially
in word-processing or screen-editing
applications.

One of the most significant changes
is indicated only by the Caps Lock
key. The Apple Ile keyboard pro-
vides full uppercase and lowercase
operation. When Caps Lock is
latched down, however, it operates
much like the original Apple II key-
board and produces only uppercase
characters. If the two solder pads on
the main board labeled X6 are con-
nected, programs can check to see if
the Shift keys are pressed by reading
the PB2 input in the game-paddle
port. (This supports a common Apple
II modification and many existing
word-processing programs.)

To correct a limitation of the old
Apple II keyboard, the new keyboard
can produce all 128 ASCII (American
National Standard Code for Informa-
tion Interchange) character codes.
This was accomplished in the Apple
Ile by adding some new character
keys, along with Tab and Delete
keys, to improve its word-processing
capability. (The added keys, with dif-
ferent keycaps, will be used in Euro-
pean versions to provide an ISO [In-
ternational Organization for Standar-
dization) standard keyboard layout.)

Two interesting additions are the
Open-Apple and Solid-Apple keys,
which are positioned one on each side
of the space bar. If you press Control,
Open-Apple, and Reset simulta-
neously, the Apple Ile will write some
arbitrary data into each page of mem-
ory and then simulate a power-up
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cold start. This eliminates the need to
turn the Apple off and then on again
to exit a protected program (a definite
annoyance), but prevents people
from making unauthorized copies of
protected software.

Pressing Reset while holding Con-
trol and Solid-Apple invokes the
built-in self-test software, which
responds with “KERNEL OK” if the
memory and circuitry pass the tests.
Open-Apple and Solid-Apple may
also be read individually and used as
special-purpose keys by various pro-
grams—they are internally connected
to the game-paddle port inputs PBO
and PB1. Other improvements in-

clude a full set of cursor-control keys
positioned to the right of the space
bar, auto-repeat on all keys after a
0.9-second delay, and a relocated
Reset key. (The Reset key is placed
apart from the main keyboard to
keep it from being pressed accidental-
ly. In addition, the Control key must
be pressed simultaneously with the
Reset key to have an effect; this
behavior, standard on the Apple lle,
was an option on later models of the
Apple II Plus.)

Internally, the keyboard is com-
pletely different from that on the Ap-
ple II. The Apple Ile keyboard is a
simple array of switches—the key-

board-scanning circuitry has been
moved to the main printed-circuit
board, which also holds a special
numeric pad connector. A ROM on
the main board maps the keyboard-
switch closures into the appropriate
ASCII codes and can be changed to
provide foreign or special keyboards.
(Incidentally, the American version
of the ROM is only half used. The
other half holds a Dvorak keyboard
map that can be accessed with a few
jumpers and etch cuts.) For program-
mers, the keyboard provides an addi-
tional “Any key down” flag; it can
be read by examining location C010
hexadecimal. This will allow pro-

Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014

©24v by 40h standard

®24v by 80h optional

echaracter set stored in ROM

Two Standard Graphics Modes

@40h by 48v sixteen-color graphics
{40 by 40 with four text lines)

©280h by 192v bit-mapped array with
half-dot-shift logic (280 by 160 with four
text lines)—with appropriate software this
can provide:
560 by 192 monochrome graphics with
some limitations
280 by 192 monochrome graphics
140 by 192 six-color graphics with some
limitations
140 by 192 four-color graphics

Both outputs provide NTSC-compatibie

video, negative sync, 2-V peak-to-peak

Video Outputs:

{408) 996-1010
Components
System Unit

Size: width 15.2 inches {38.6 cm); depth 18
inches {45.7 cm}; height 4.5 inches (11.4
cm)

Power Required: 107 to 132 VAC, 60 Hz, 60-80 watts
maximum

Processor: 1-MHz 6502 8-bit microprocessor

Memory: 64K bytes of memory; 16K bytes of monitor
in ROM (includes self-test, Applesoft BASIC,
and 80-column routines)

Standard: keyboard for text and data entry; internal
and external video connectors, 1-bit pro-
grammable audible speaker; audio cassette
recorder input and output connectors; seven
IO expansion slots to hold peripherat
devices and interfaces; external game con-
trol connector with four analog inputs and
three TTL or switch inputs (similar internal
connector includes three TTL-level outputs)

Video Display: Two Uppercasellowercase Text Modes

At a Glance Keyboard: 63 keys for text and data entry; N-key
rollover; auto-repeat on all keys {15 Hz) after
Product 0.9 seconds; four cursor-control keys; Caps
The Apple lle computer Lock; two special-function keys, keyboard
allows input of all 128 ASCIl characters
Manufacturer Disk Drives: System supports up to six 1 40K-byte

5%-inch floppy-disk drives; data is stored
using Apple Computer’s 6/8 GCR {group-
coded-recording) encoding

Operating System

Apple’s DOS 3.3 single-user, single-task, program-driven operating
systemn provides multiple file types, random-access and sequential
text files, random disk allocation, individual file protection, and
slot-based /O

Options

Standard options include 80-column text card; extended
80-column text card with 64K bytes of additional bank-switched
memory; Apple Disk !l floppy-disk drives and controllers

Avallable Software

Includes almost all existing Apple Il software. New software
includes Applewriter lle word processor ($195) and Quickfile lle
database system ($100)

Hardware Prices

Apple lle main unit $1395
Apple lle system with main unit. Disk Il and controller,

Monitor lll, monitor stand, and 80-column text card $1995
Apple Monitor lll (green screen) $249
Apple Disk Il (with controller/without controller {$545/5395)
80-Column Cards

{standard/Extended card with 64 K memory) {$125/5295)
Optlonal Documentation
Apple lle Owner's Manual $20*
Applesoft Reference Manual {two volumes) $30
Applesoft Tutorial $25
Applesoft package (both books plus disk of software) $50
BASIC Programming Manual (Integer BASIC) $7
The DOS Manual (DOS 3.3} S10% =»
DOS Programmer’s Manual (available March, 1983) n/a
DOS User's Manual with Tutorial (March, 1983) n/a
Apple lle Reference Manual $30
Apple lle 80-Column Text Card Manual $20*
Apple ile Extended 80-Column Text Card Supplement’ S515*

* included with associated Apple product, available optionally
** one-page errata sheet available free from dealers
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LAST NIGHT WE EXCHANGED LETTERS WITH
MOM, THEN HAD A PARTY FOR
ELEVEN PEOPLE IN NINE DIFFERENT STATES
AND ONLY HAD TO WASH ONE GLASS...

That’s CompuServe, The
Personal Communications
Network For Every Computer
Owner

And it doesn’t matter what kind
of computer you own. You'll use
CompuServe’s Electronic Mail system
(we call it Email™) to compose, edit and
send letters to friends or business
associates. The system delivers any
number of messages to other users
anywhere in North America.

Circie 93 on inquiry card.

CompuServe’s multi-channel CB
simulator brings distant friends together
and gets new friendships started. You
can even use a scrambler if you have a
secret you don't want to share. Special
interest groups meet regularly to trade
information on hardware, software and
hobbies from photography to cooking
and you can sell, swap and post personal
notices on the bulletin board.

There’s all this and much more
on the CompuServe Information Service.
All you need is a computer, a modem,

and CompuServe. CompuServe connects
with almost any type or brand of
personal computer or terminal and
many communicating word processors.
To receive an illustrated guide to
CompuServe and learn how you can
subscribe, contact or call:

CompuServe

Information Service Division, P.O. Box 20212
5000 Arlington Centre Blvd., Columbus, OH 43220

800-848-8990

In Ohio call 614-457-8650

An H&R Block Company
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Photo 3: The Apple lle keyboard. With uppercase and lowercase characters, N-key roll-
over, auto-repeat on all keys, and special-function keys, it provides a mix of functions
found on both typewriter-style and computer keyboards. Unfortunately, the left-arrow
key is inconveniently placed for its use as a backspace key while using BASIC. The
special Open-Apple and Solid-Apple keys are used to invoke the self-test routines,
simulate a power-up cold start, and may be read as paddle push buttons 0 and 1.

(4b)

Photo 4: The Apple lle video display. Photo 4a is an example of the 40-column text dis-
play showing both uppercase and lowercase characters available. Photo 4b shows the
Apple lle 80-column display. The plus sign within the cursor shows that you are in
Escape mode, which provides expanded editing and cursor-control functions.
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grams to provide their own auto-
repeat or special pause functions,
overriding the auto-repeat built into
the keyboard.

Text-Display Modes

The standard Apple lle displays 24
rows of 40 characters (see photo 4a).
It provides normal (white on black)
and inverse-video (black on white)
modes for all characters, and a flash-
ing mode for the uppercase characters
and special symbols. If you try to dis-
play a lowercase character in flashing
mode, the display shows a flashing
special character instead. Although
this may seem strange, it emulates
exactly what is displayed by Apple IlIs
that have been modified with added
lowercase adapters, and is done this
way for compatibility with those
machines. The Apple lle also pro-
vides an alternate character set where
there are only two modes—normal
and inverse—but the characters are
always displayed correctly.

Although the ability to display
both uppercase and lowercase char-
acters is a definite improvement, |
suspect that few users will stay with
the 40-column display. The two 80-
column options are just too useful —
and too inexpensive—to be ignored.

The 80-Column Display Options

To accommodate users who need a
display wider than 40 columns, the
Apple lle offers two 80-column op-
tion cards: the 80-column text card
and the extended memory 80-column
card, which includes 64K bytes of ad-
ditional memory. Either of these
cards can be plugged into the aux-
iliary connector, and they are both
just memory cards. Photo 4b shows
an example of the 80-column text
display.

The actual 80column display cir-
cuitry and firmware are already built
into the Apple Ile. In fact, by setting
the appropriate soft switches, you
can see an 80-column display on any
Apple lle—every character in the
normal 40-column display will be dis-
played twice. Both of the 80-column
cards (see photo 5) provide the addi-
tional display memory required for
80-column operation; however, the
80-column text card is inexpensive
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Performance Breakthrough...

-

\ X
\\
AR
b= ,,,\}\.~ »
-

Ve

« « - the CYBERDRIVE for the IBM Personal Computer

13.5 or 27 miillion bytes of disk capacity in a single cabinet with
an integrated mini-cartridge tape for secure data backup.

Setting an exciting new microcomputer standard, the
CYBERDRIVE' combines a full package of features.

It offers new, higher performance levels, with an inte-
grated business-oriented backup device.

As the CYBERDRIVE is made available for other systems,
media transfer is assured regardless of the host hardware or
Operating System.

The CYBERDRIVE slashes the seek time dramatic-
ally—e.g. the usual 5 Megabyte stepper-motor Winchester
disk offers average seek time typically in the range of 100 to
200 milliseconds (incl. head settling).

with the CYBERDRIVE, the average seek time across
more than five times as much data is only 33 milliseconds
{incl. head settling).

This basic speed, coupled with disk cache butfering and
a peak transfer rate of 1 million bytes per second, make the
CYBERDRIVE a performance champ!

The integrated mini-cartridge tapes used for backup of
data allow dumping of (for example) 10 million bytes of data
in about 10 minutes ... much faster than other tape or floppy
disk backup techniques. Hardware read-after-write error
checking is incorporated in the tape device.

AACIS

© Copyright 1982 by Cybernetics inc. All rights resarved.
Prices and specifications subject to change without notice.

sRreEeTLEE

...And don’t fail to ask about our superb lineup of serious
business software (also offered in CYBERDRIVE format)
including:

RM/COBOL? compiler-the micro industry standard.

MBS’ RM/COBOL general business applications (derived
from MCBA* minicomputer packages). .. thousands
in use...money back guarantee... source program
license.

CRT!"" from Cybernetics (COBOL Reprogramming Tooll)-
Program generator for RM/COBOL to ease pro-
gram development and maintenance . . . an

alternative to a Data Base System.

CBASIC2® & CBASIC86° compilers... for aficionados of a
useful BASIC.

The software is available on a variety of industry-standard
Operating Systems including CP/M®-MP/M? (both 80 & -86),
OASIS®, PCDOS, and UNIX. Inquire for specific details and
prices.

Trademarks of:
i - Cybsmetcs. Inc 2 - Ryan-McFanand Com "3 Mcro Busiess Software, Whe
4 - M Compuier Business Apphcations. nc S - Dwrial Ramearch inc 6 - Phase One Sysiema. inc 7 - Bell Laborsiones

8041 NEWMAN AVE., SUITE 208
HUNTINGTON BEACH, CA 92647

& .
< 714/848-1922
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One of the nicest things about the
Apple Ile 80-column option is that it
is compatible with all other Apple Ile
display modes. In the old Apple II,
people often used two monitors with
80-column cards—one for the 80-col-
13- . umn display and one for 40-column
text and graphics—because the avail-
able 80-column cards had separate
video outputs for the 80-column text.
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The 80-Column Firmware

The 80-column routines built into
the Apple Ile ROMs provide a num-
ber of advanced cursor-control and
editing features. One of the most
interesting is the lowercase restrict
mode. If you type a Control-R when
the 80-column firmware is active, the
keyboard input is restricted to upper-

lﬂé} Ly

RTINS
TS
Photo 5: The Apple lle 80-column text card (bottom) and extended memory 80-column

card (top). The 80-column text card provides an additional 1K-byte text/low-resolution
graphics display page, while the extended memory 80-column card duplicates the entire

Apple lle 64K-byte address space.

Since you hauyz a color televisicn or
menitar attached tao the Weple ycu can

enjoy its calor capabilities
CPrass RETURM]

Photo 6: Apple lle graphics. See the text for a full explanation of the modes available.

because it is simply a 1K-byte mem-
ory card.

The extra (separate) display mem-
ory is needed because the 80-column
circuitry displays twice as many char-
acters in the same period of time as
the 40-column circuitry. This doubles
the rate at which the display accesses
memory; if the Apple’s main memory
was used, this wouldn't allow the
processor any memory cycles. The
designers found an ingenious solution
to this dilemma. The Apple lle’s dis-
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play always accesses memory at the
40-column rate, allowing the pro-
cessor all the memory cycles needed.
When in 80-column mode, however,
the display circuitry reads both the
main memory and auxiliary display
memory simultaneously, saving the
character that is read from the aux-
iliary memory and displaying it after
the character read from the main
memory. This allows the display to
operate twice as fast but doesn't af-
fect the operation of the processor.

case only (just as if Caps Lock was
pressed) unless you are between
quotes. This mode is handy because
Applesoft BASIC and DOS 3.3 won't
accept lowercase commands —it locks
you into uppercase except when typ-
ing in BASIC string constants (which
can accept lowercase).

To maximize its compatibility with
existing software, the Apple Ile
80-column firmware emulates an 80-
column card installed in [/O slot 3
(the standard location). If one of the
two 80-column option cards is in-
stalled, typing PR#3 will activate the
internal 80-column routines and dis-
able any firmware installed in slot 3.
Once activated, the 80-column firm-
ware and its extended editing features
can be used in either 40-column or
80-column mode. In fact, by setting
one of the soft switches, you can use
the 80-column firmware even if you
don't have the 80-column card in-
stalled.

To help you keep track of which
display software is active, the Apple
Ile displays three different types of
cursors. A small checkerboard cursor
indicates that the 80-column firm-
ware is inactive. A larger block cur-
sor is displayed when the firmware is
on, and a + (plus sign) within the
block indicates that the firmware is in
“Escape mode” and is waiting for
another keystroke, which will be in-
terpreted as a cursor-movement com-
mand.

The 80-column software is also
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compatible with other languages. If
you have Apple’s Pascal 1.1 or one of
the Apple II CP/M systems, these
both can load in 80-column mode and
operate correctly without any addi-
tional patches or modifications.

Graphics

Like the Apple II, the Apple Ile
offers two standard graphics modes.
The low-resolution mode produces
16-color graphics, with either 40 by
48 pixels (picture elements) or 40 by
40 pixels and four lines of text. The
standard high-resolution mode pro-
vides a 280 by 192 bit-mapped pixel
array with half-dot-shift logic (see
photo 6). Depending upon the soft-
ware used, this mode can be used to
provide limited 560 by 192 mono-
chrome_ graphics, 280 by 192 mono-
chrome graphics with no limitations,
140 by 192 six~color graphics with
limitations, or 140 by 192 four~olor
graphics. (The vertical dimension is
reduced to 160 pixels if you want four
lines of text at the bottom.)

The 80-column options are the keys

to the new Apple lle graphics fea-
tures. With the proper software, the
Apple lle can provide double-density
graphics in both low-resolution and
high-resolution modes. Either of the
80-column cards will support the
double-density low-resolution graph-
ics, but you will need the extended
memory 80-column card if you want
to use the double-density high-resolu-
tion mode, which can also provide
140 by 192 graphics with 16 colors!
At the time this article was written
(November 1982), no software was
available to support these new graph-
ics modes; however, it will un-
doubtedly be available soon, either
from commercial vendors or user’s
groups.

The double-density graphics modes
are provided by the 80-column dis-
play circuitry. Instead of simply dis-
playing bytes sequentially from the
main memory, it displays bytes alter-
nately from the main memory and the
auxiliary memory, at twice the nor-
mal rate. Although this capability
was designed to provide an 80-col-

umn text display, the designers soon
realized that it could also be used to
provide additional graphics modes.
Use of the double-density graphics
has three requirements. First, you
need a Revision “B” main circuit
board; this will probably be the only
type shipped after the first month of
production. Second, you must con-
nect two pins on your 80-column
card; this is explained in the Apple Ile
Reference Manual. Third, you must
turn on the AN3 output to the game-
paddle connector; this can be used to
switch between normal and double-
density mode. (Unfortunately, the
Apple Ile sent to BYTE for review had
a Revision “A” main board. Thus,
there is no photo of the new graphics
modes included with this article.)

Inside the Box

The most significant differences be-
tween the Apple II and the Apple Ile
are internal. The main printed—ircuit
board has been totally redesigned and
incorporates many new features and
options unavailable in the Apple II.

s not Magic, it’s NEC.

EC distributors
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ersatild [S] ade the
p opular ‘vH"-r qualty printer
wracles ey can pet
lhe pimwirite i
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Another

routine lubrication. Ever. With only 3 major

spares, mean time to repair is only
15 minutes

The NEC Spinwriters. Reliable, quiet,
compact, tlexible and easy to use
For more information on NEC Spin
writers, or o find out how to become
an NEC distributor yourself, contact the
authorized NEC distributor nearest you

has complete fechnical and mathematical symbols
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handle any form you can conjute up. They're all user
changeable, too

Spinwriters have remarkable reliability, more
than two years between failures in normal usage

And they need no preventive maintenance or NEC Information Systems, Inc.
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The power supply is unchanged, but
there are now seven I/O expansion
slots instead of the eight found in the
Apple II. Part of the Apple Ile mem-
ory emulates a 16K-byte RAM (ran-
dom-access read/write memory) card
(commonly installed in Apple IIs),
and the card’s former location, 170
slot 0, is no longer present.

The most obvious change is a re-
duction in the number of ICs (inte-
grated circuits). Where an Apple II
with a keyboard enhancer, a 16K-
byte memory card, and an 80-column
card included about 120 ICs, the
Apple lle provides the same features
with just 31 ICs. A large part of this
reduction is due to the use of 64K-bit
dynamic memories, rather than 16K-
bit ones. The entire 64K-byte mem-
ory of the Apple Ile occupies just 8
ICs.

Another significant reduction in IC
count is provided by two custom-
designed MOS (metal-oxide semicon-
ductor) ICs—the IOU (input/output
unit) and MMU (memory-manage-
ment unit)—that manage memory

Photo 7: The Apple lle engineering prototype wire-wrap boards. The custom MOS IOU
and MMU ICs are emulated with discrete logic on the board to the left, while the Apple
Ile main board prototype is on the right.

and 1/0 decoding and provide many
of the new internal features. Photo 7
shows the engineering breadboard of
the Apple Ile main board and a sec-
ond board that emulates the IOU and

MMU with standard 7400-series ICs,
so that the designs could be complete-
ly tested before committing them to
silicon. The IOU and MMU emula-
tions required about 50 and 60 ICs
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Photo 8: The Apple lle main circuit board. The 31 ICs on this board replace the 120 ICs
found in a standard Apple 1l, including a memory card, 80-column card, and keyboard
enhancer, as well as providing a number of new features not available in the Apple II.

respectively. In the final board
(shown in photo 8), these 110 ICs are
replaced with just two components.
Working together, the IOU and
MMU generate all memory-address-

ing and 1/O-decoding signals. The
MMU is primarily responsible for
supporting the 6502 processor. It ac-
cepts addresses from the processor,
does any necessary memory-bank

switching, and converts the address
to the multiplexed form required by
the dynamic memories. The IOU pro-
vides similar functions for the video
display. It also includes the video-
timing logic, keyboard control, and
other miscellaneous functions. To
support foreign versions of the Apple
Ile, the IOU includes video circuitry
to provide both the American-
standard NTSC (National Television
System Committee) signals and
European-standard PAL signals. The
IOU ICs are customized during
assembly by the manufacturer by
connecting the internal bonding wires
to the appropriate set of pads on the
IC chip inside the package.

The Auxiliary Connector
Although 1/0 slot 0 is no longer
present, a new “auxiliary connector”
can be used in a variety of ways. In
the factory, the auxiliary connector is
used to connect special test equip-
ment to the Apple Ile. With this
equipment and the signals available
at the auxiliary connector, problems
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can be localized to one or two ICs.
Once in the customer’s hands, the
auxiliary connector is used to hold
various video and memory options.
Its set of signals provides access to a
number of areas in the Apple lle and
can, in fact, be used to totally disable
the internal video-generation cir-
cuitry, so that an alternate video gen-
erator can be installed. Currently, the
only options supplied by Apple Com-
puter Inc. for the auxiliary slot are the
two 80-column cards. However, other
devices should soon be available from
Apple and other manufacturers.

The Extended Memory
80-Column Card

Besides an 80-column display, the
extended memory 80-column card
provides an additional 64K bytes of
memory. Rather than switching
blocks of auxiliary memory into a
fixed address range, the designers
chose to replicate the entire 64K-byte
addressing space on the auxiliary
card and provide a series of soft
switches that enable either the main

memory or auxiliary memory in
various address ranges. The docu-
mentation points out that “even
though an Apple Ile with an extended
memory 80-column card has a total
of 128K bytes of programmable mem-
ory in it, it is not appropriate to call it
a 128K-byte system. Rather, there are
64K bytes of auxiliary memory that
can be swapped for main memory
under program control.”

To help programmers use the aux-
iliary memory, the Apple Ile 80-col-
umn firmware provides two special
routines: AUXMOVE and XFER. Us-
ing these two routines, you can store
and retrieve data in the auxiliary
memory or transfer control to a pro-
gram that resides there.

AUXMOVE is used to copy data
from main memory to auxiliary mem-
ory or vice versa. You simply store
the data’s starting address, ending ad-
dress, and destination address in
memory locations; set or clear the
processor’s carry flag to indicate
direction; and call AUXMOVE. XFER
is used in a similar fashion in order to

jump from programs in main memory
to others in auxiliary memory (or vice
versa). XFER may also be used to
switch stacks and zero pages as you
transfer from one section of memory
to the other.

These two routines, and the aux-
iliary memory, open up some inter-
esting possibilities. It appears to be
possible, for example, to have an en-
tire Pascal system residing in main
memory, while a DOS 3.3/BASIC
system is in auxiliary memory, and be
able to transfer control between the
two systems at will.

Soft Switches

To support the auxiliary memory
and 80-column display software, the
Apple Ile provides a number of new
soft switches and adds a few new fea-
tures to the old ones. (A soft switch,
in an Apple II or Apple Ile, is a
memory location that can be accessed
to cause some hardware change to
take place.)

Existing soft switches in the Apple
Il were used to select various video

NEC Information Systems. Inc.
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(1a)

APPLE IL @ MAIN MEMORY
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Figure 1: Apple lle memory maps. Within the Apple lle's main memory, ROM can be
switched to replace RAM in various address ranges. When the extended 80-column text
card is used, it adds 64K bytes of switched memory. Areas of RAM and ROM that can be
switched are indicated with arrows. In the 80-column text and double-wide graphics
modes, the computer’s main memory and the auxiliary memory on the card are accessed
simultaneously to double the display density. Figure 1a (above) shows the language-
card RAM and I/O areas, while figure 1b (on page 82) shows the main RAM and
display areas of memory. The 80-column text card includes the alternate text page x1

only.

modes and control the internal 1/0
devices (keyboard, game paddles,
speaker port, and cassette port). If a
16K-byte memory card was added, it
included additional switches to dis-
able the card or to enable areas on the
card as read-only or read-write
memory. When using the switches,
however, the programmer had to
keep track of them. There was no
way to read them back.

The Apple Ile makes many of the
existing soft switches, and all the new
ones, readable. Specifically, you can
read back the states of the video-
mode switches, the 16K-byte mem-
ory-card-area switches, and all the
new auxiliary-memory switches by
examining locations between hexa-
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decimal C010 and CO1F. To help pro-
vide better graphics animation, you
can also read the “vertical blanking”
from the video display, thus allowing
you to change the contents of
memory while it is not being used to
create the video display.

The auxiliary memory is supported
by several new switches that change
the display from main to auxiliary
memory, enable display areas in both
memories at once for 80-column text
or double-density graphics, and con-
trol reads and writes to the auxiliary
memory. Other switches allow you to
overlay portions of the [/O-slot
memory space with the internal ROM
80-column firmware or self-test rou-
tines, and select either the standard or

alternate display character sets.
(Figures 1a and 1b provide memory-
switching maps for the Apple Ile.)

Apple II Compatibility

One of the major concerns during
the design of the Apple Ile was its
level of compatibility with the Apple
II. Literally thousands of programs
are written for the Apple II, and
numerous hardware products are de-
signed to plug into Apple I1 I/O slots.
User surveys had shown that the
volume of available software was a
prime consideration among pur-
chasers. It was therefore obvious that
the new machine had to be compati-
ble with virtually all existing Apple II
hardware and software products,
while still including the desired new
features and design improvements.

The designers succeeded admir-
ably. The Apple Ile is physically a
complete redesign; logically, how-
ever, it is compatible with almost all
existing Apple II software and hard-
ware add-ons. This goal was not met
simply—more than 150 software
products and numerous peripheral
devices were tested for compatibility
during the Apple Ile development
process.

Unfortunately, a few Apple II-
based products from other manufac-
turers won't work properly in an
Apple Ile—primarily because their
designers did not follow Apple’s in-
terface guidelines. In general, acces-
sory cards that occupy one of the /O
slots and do not connect directly to
an IC socket will operate correctly.
Others that connect directly to the
main circuit board or to the keyboard
will not be compatible without
redesign.

Examples of cards that will work in
an Apple Ile include 80-column cards,
serial and parallel interfaces, graphics
tablets, disk controllers, and memory
cards that do not connect to an IC
socket. To maximize compatibility,
Apple Ilstyle video- and game-
paddle connectors are provided inside
the case, even though the new-style
connectors are now on the back
panel. This allows existing video
switches, joysticks, and game con-
trols to be used with the Apple Ile
(although they may cause excessive
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Eventually microcomputers
will all use programmer-less

information management systems
like INFORMA X% The next generation
in software. The first in multi-user.

Your microcomputer, no matter how expensive or
well designed, is no better than the program it
uses. And most programs are limited to only one or
two functions. They are for accounting, or payroll,
or inventory, or mailing, or filing, or computing, or
whatever. .. and usually for just one user, as well.

Soon after buying a first computer every
businessman or professional finds he needs to do
more than one procedure with it. He also discovers
that more than one person in his office will need to
use it at the same time.

INFORMA X is the first information management
system professionally engineered from its inception
to operate in the multi-user, multi-tasking, and
multi-processing environment. It is the only
database software you will ever need.

The unique achievement of INFORMA X is an
information system which structures data for
storage and retrieval. It is the most efficient
framework for an elegant computer filing system.
Usually these systems require a programmer to fit
them to the particular tasks of your business.
INFORMA X provides a programmer-less system for
even the first time user to create programs which
fit exactly his own business. needs.

Circte 5 on Inquiry card.

Menu driven, screen oriented
tutorial response techniques allow anyone to
create, modify or customize programs to their own
exact requirements. No “computereze” or cryptic
languages are used; only single keystroke
command structure has been used through the
system’s five components: THE DATABASE, THE
REPORTER, THE APPLICATION WRITER, THE
SECURITY SYSTEM and THE MENU MAKER.
Automate your information storage, retrieval and
transmittal . . . your way ... and step into the next
generation of business life.

ABACUS DATA is committed to creating software
to enhance your business today and tomorrow. We
welcome questions and comments. Use our toll
free service numbers. 1-800-874-8555

and in Florida call collect 904-398-8547.

abacus data, inc.™
1920 San Marco Boulevard
Jacksonville, Florida 32207

CURRENT SPECIFICATIONS: Z80, 8085, 8080A

Minimum Memory 52K. CP/M®, MP/M®, MmmOST®, TurboDOS®
Operating Systems. Current delivery customized for TeleVideo®,
Osborne®, Molecular®, Action® and Altos®

(Call for others)
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Figure 1: (continued)

RF interference).

Devices that won't work in an
Apple Ile include keyboard en-
hancers, lowercase display adapters,
numeric pads (existing designs), and
memory cards that connect to an IC
socket with a small flat cable. For-
tunately, the capabilities of most of
these devices are already included in
the Apple Ile.

It is much harder to quantify which
Apple Il software products will or
will not work in an Apple Ile. To sup-
port the new hardware features, cer-
tain changes had to be made to the
ROM monitor routines, and these
changes may affect programs that use
the monitor. Approximately 40 stan-
dard entry points and routines in the
monitor have been documented by
Apple Computer, and all these have
been left intact and operate correctly,
even though the actual code may have
changed somewhat. However, some
programs use undocumented entry
points and these may or may not run

properly.
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AUXILIARY RAM

STACK PAGE X

ZEROQ PAGE X

It seems safe to assume that all pro-
grams written in higher-level lan-
guages will work. Thus, software
written in Integer or Applesoft
BASIC, FORTRAN, PILOT, Logo,
and Pascal should run correctly (pro-
viding that no strange monitor
CALLs were made), along with
CP/M programs that use the stan-
dard BIOS (basic input/output sys-
tem) CALLs. Also, any software sold
by Apple Computer will be compati-
ble with the Apple Ile. In addition, a
great deal of commercial software has
been tested at Apple Computer, and
your local dealer should know which
products are compatible with the new
machine. (If in doubt, you should ask
the dealer to demonstrate the pro-
gram on an Apple Ile before pur-
chase.)

Software

As with most new computers, a
great deal of software isn't available
yet specifically for the Apple Ile, but
the machine doesn't require it. Most

of its new features can be applied to
make existing Apple Il software easier
to use. At least initially, the Apple Ile
will use the same DOS 3.3 disk oper-
ating system that is currently used in
the Apple II, although it will prob-
ably be repackaged on a new master
disk.

Apple Computer Inc. has done a
great deal to make writing programs
for the Apple Ile as easy as possible.
The Apple Ile Reference Manual pro-
vides precise technical descriptions of
every area of the machine, and the
built-in memory-management rou-
tines will encourage programmers to
take advantage of the extended mem-
ory option. Because the 80-column
firmware acts like a conventional
80-column card in 17O slot 3, pro-
grams that use 80-column displays
can easily be compatible with both
the Apple Ile and the Apple II.

To help programmers identify the
type of machine and which options
are present, the Apple Ile Extended
80-Column Text Card Supplement to
the reference manual provides an
identification routine, with examples
in assembly language, BASIC, and
Pascal. To aid outside developers
(Apple considers them extremely
valuable), 120 Apple lles were lent to
various vendors during the eight
months prior to the product introduc-
tion. This allowed a large number of
software and hardware suppliers to
prepare a variety of new pro-
ducts—eighteen programs from ten
companies are scheduled for in-
troduction coincidentally with the
Apple Ile.

One interesting new program for
the Apple Ile is simply called “Apple
presents Apple Ile.” Primarily a key-
board tutorial, it uses humorous text
and excellent graphics to guide you in
a friendly fashion through the fea-
tures of the Apple Ile keyboard. The
section that teaches the cursor keys
includes two simple but well-designed
maze games where you guide a rabbit
or gnome through a maze with the
cursor-control keys. These made an
immediate hit with our 3-year-old,
who within 15 minutes was guiding
the rabbit through the maze and
laughing at its antics when it hit the
walls.
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D ORDER CALL: A
1-800-451-2502 Teg{';'gg‘lslgg“‘ S ey

Sof twareBavm:\r |

GﬁMwachusettsAve Arlington, Ma.02174

617-641-1241

So, what good is your 1 1M
Personal Computer anyway?
Yours is the only computer that can run..

N

One program combining three essential productivity tools:
Spreadsheet  Information Management  Graphics
for only $495!

\ ““We are determined to provide the same level of su $oort for 1-2-3™ /
| that has made SoftwareBanc the nation’s leading dBASE 1™ dealer.” [
Adam B. Green

President
SoftwareBanc

1-2-3 is a registered trademark of Lotus Development Corporation
dBASE |l is a registered trademark of Ashton-Tate, Inc. A
IBM Persoggl Computer is a registered trademark of International Business Machines

. Circle 388 on inqulry can_i;
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Applewrifer and Quickfile

Applewriter Ile and Quickfile Ile
are Apple Computer’s first two major
software products that are designed
to use all the new Apple Ile features.
Both are enhanced versions of the
same programs for the Apple III, and
both are characterized by being ex-
tremely friendly to the user—they
provide clear, simple prompts,
multiple menus to select options, and
numerous “help” screens to guide you
through the program operations.
Although at the time this article was
written (with Applewriter) the docu-
mentation was preliminary, it ap-
pears to follow the format of the
other Apple Ile manuals—clear and
friendly.

Applewriter Ile is a document-
oriented word processor with
numerous editing and print-format-
ting features. It will run with or
without the 80-column display and
extended memory options, but will
use them if they're present. One of the
more interesting features of Apple-
writer Ile is called WPL (word-pro-

cessing language). WPL allows you to
compose and execute a series of Ap-
plewriter commands that are stored
in a disk file. It provides looping,
conditional execution, and sub-
routine calls, effectively allowing you
to automate the production of form
letters, invoices, or other repetitive
tasks. WPL also provides a turnkey
capability that can be used to
automatically execute a WPL pro-
gram after you load the Applewriter
Ile disk.

To get familiar with Applewriter
Ile, I used it to prepare this article. I
was particularly impressed with the
print-formatting capabilities. It was
very easy to set up a standard manu-
script page—double-spaced, one-inch
margins, with headers and footers—
and I could preview the actual ap-
pearance of the result by printing to
the display rather than the printer. It
did, however, take me a while to get
used to some of the editing features.
When you delete characters, words,
or paragraphs, Applewriter deletes
from right to left. This is fine if you

Concurrent's integral™ database

boasts features usually found only on

“mainframes”.

® quick design through graphic
techniques

® structures that model real world
complexities (see example at right)

® |arge capacity and expandability

® rapid access of all related records

® automatically maintained structure

® efficient use of disk space

® gasy to learn and use

MenuSystem™
MenuSystem’s screen definition
capability provides the environment
to build “user friendly” systems
easily. Screens are “painted” on the
terminal and are ready to use with
no programming.

Application systems are developed
quickly using Concurrent’s software
on the powerful WICAT computers.
For more information, please write

or call (513) 281-1270

WICAT 68000 computers
with integral” database

[sateswan [vewoon |
ETorrnory Back ! Order
Name:. Cust i
s [ o M,
~"* ORDER i
T e L]
|Receivables |(Order) | Parent Child
) (]
ORDER q BILL OF
INVOICES ITEM i‘" MATERIAL
integral™ database and
MenuSystem ......... $2,000

@ (substantial discount when ordered
with computer)

® (integral™ and MenuSystem are
trademarks of Concurrent Corporation)

WICAT System 150

® Motorola 68000, 256K memory, 10MB
Winchester

® 760KB floppy, terminal, system
software, language

Singleuser .......... $9,450
Three users ......... $10,850
Six users (512K) ...... $12,850

™ ™
CO n C u rre nt Corporation
C 1870 Madison-Road Cincinnati, Ohio 45206

HIGH TECHNOLOGY MICROCOMPUTERS FOR SCIENCE AND INDUSTRY
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Circle 118 on inquiry card.

are correcting a mistyped character
immediately but seems a little
awkward otherwise. On the whole, I
liked Applewriter and recommend
that you look it over if you are con-
sidering purchasing a word processor
for your Apple lIle.

Quickfile Ile is an information-
filing system (or database manager)
that allows you to store and retrieve
information, search and sort your
files, and print reports in formats that
you define. It also has math capabil-
ity—you could set it up, for example,
to file a list of checks and their
amounts, and it could also balance
your checkbook for you.

Quickfile Ile is also compatible
with Applewriter Ile. Quickfile
reports can be included in Apple-
writer documents, and Quickfile files
can guide the production of Apple-
writer form letters. I didn't get a
chance to spend much time with
Quickfile, but it appears to be very
well done, as is most of Apple’s soft-
ware.

Documentation

The new Apple Ile manuals are so
good they must be seen to be be-
lieved. In a spiral-bound format,
slightly larger than the Apple II
manuals, they are extremely clear and
readable—presenting their informa-
tion in an easy step-by-step manner.
It is obvious that Apple spared no ef-
fort or expense when designing them.

The Apple lle Owner’s Manual is
an excellent example of the right way
to introduce a beginner to a first com-
puter. Using clearly written text and
numerous color photos, it starts out
by telling you how to unpack and set
up the computer and then explains
the various parts of the system in lay-
man’s terms. As you read through the
manual, points of special interest and
warnings are clearly noted and possi-
ble error messages are explained.
Nine pages are devoted to the key-
board alone—they describe how to
use each of the functions available
and how they are commonly used in
programs. Further chapters introduce
you to the system hardware, the DOS
3.3 disk operating system, the display
features, and various computer ap-
plications. Other chapters describe

Clrcle 136 on inquiry card. ==
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Photo 9: A look at the Apple lle Owner’s Manual. The manuals provided with the
Apple lle set new standards of quality by being comprehensive, very friendly, and by
containing numerous color photos to illustrate the text.

the various computer languages, how
to add components to your system,
and what to do when you have prob-
lems.

This is clearly the first manual a
new owner should read, and is also
the only manual that is included with
the Apple Ile. The new owner picks
up the only manual in the box and it
tells exactly what to do to get the
system up and running. To avoid
confusion, all other manuals are op-
tional, and many manuals included
with products are available separ-
ately. (The Apple Ille Quwner’s
Manual is shown in photo 9.)

The Apple lle Reference Manual is
an optional manual worth noting. It
provides a complete technical
description of the machine, and its
operation, in detail sufficient to satis-
fy almost anyone. It provides descrip-
tions of the hardware and special
features, instructions for using the
monitor, timing diagrams and pin-
outs of the custom ICs and ROMs,
and a complete set of schematics. No
self-respecting programmer or ex-
perimenter should be without this
manual. Apple also provides other
manuals, including rewritten Apple-
soft and DOS manuals and reference

manuals for the Apple lle and the
80-column boards; see the “At a
Glance” text box on page 70.

Conclusions

As you can probably tell, I was im-
pressed with the Apple Ile. The peo-
ple at Apple Computer had their act
together when they designed this
machine and it really shows.

I am disappointed that the
80-column cards are not as inexpen-
sive as they were rumored to be;
other vendors will probably design
less expensive ones. However, with
the new keyboard and 80-column
display, the Apple lle can handle just
about any task.

The manuals with the system are
superb. They are friendly, easy to
read, and comprehensive, setting a
new standard for the industry to
meet.

Applewriter lle and Quickfile Ile
are well-written, useful programs that
will find favor with people who wish
to use their Apple Ile for word pro-
cessing and information filing. With
these two programs and a spreadsheet
(like Visicalc), you could satisfy vir-
tually all your computing needs.

I was most impressed with the
balance struck between compatibility
and new features, and the obvious
care that went into the design. Con-
gratulations, Apple Computer,
you've produced another winner.®

WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD...

vity by using a state of th

eart optoisolator

~ with zero crossover control and built in activity monitor.
We've continued to improve the design (it’s the size of a business card to
fit within the drive), ease installation time (about 15 minutes) and models are
now available for virtuaily all popular 8 inch drives (including a foreign version).
So for those of you, who are still grinding down your drives, wearing out media
and exposing yourself to unnecessary noise...isn’t it time to give them a break?
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Assembled and tested
Kit with Documentation
Type of drive MUST be stated with order.
NY residents add local tax. Include $1.50
for postage and handling.

OPTRONICS TECHNOLOGY
P.0. Box 81, Pittsford, N.Y. 14534, (716) 3770369

........... $29.95

Circle 308 on inquiry card.
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15 new problem-solving
Microboard products.

Now, RCA offers more
than 85 “real world”
solutions.

The broadest line of CMOS Micro-
board products inthe industry continues
to expand. This means more capability
for you.

For example, our Microboard Floppy
Disk Controller enables you to interface
with up to four industry standard 8-inch,
5%-inch mini, or 3%2-inch micro floppy
disks. You can program the track step-
ping rate, head load time and head
unload time.

This controller is especially effective
with our new Micro Floppy Disk Drive

Alt prices shown are 100° optional distributor resale in U.S., except those marked * which are single unit prices.
RCA Solid State headquarters: Somerville, NJ. Brussels. Paris. London. Sao Paulo. Hong Kong.

CCITT Direct-

Module, which contains two 3Y2-inch
disks—each capable of holding 322K
bytes of formatted data. And the module
mounts directly into our industrial
chassis.

We're also introducing four new Micro-
board power supplies to increase your
design options inthe U.S. and Europe.

And, if data communications is impor-
tant to you, our Bell compatible MODEMs
are joined by two new CCITT compatible
Auto MODEM Microboards for Europe-
to-Europe communications.

We've evenimproved internal system
communications for software develop-
ment with our powerful new MicroDOS
Disk Operating System and Monitor Pro-
gram on ROM.

And, we've added four new high-
speed static CMOS memory boards and

aninterface board. Our 32K /64K-byte

RAM/ROM, 8K-byte RAM, 16K-byte
RAM and 32K-byte RAM boards are
attractively priced. The Optically Isolated
DCInterface board features 8 input and
8 output parallel 1/0 lines.

Now it makes more sense than ever
to choose RCA CMOS Microboards: the
proven, economical, real world problem
solvers.

To find out the full story behind these
new products and the more than 70
other members of our Microboard family,
contact any RCA Solid State sales office,
representative or appointed distributor.

Or call (800) 526-3862.

Circle 367 on Inquiry card.

3,7 5% 8" Floppy
° Disk Controller
CDP18S651—5280.

3":" Dual MicroDisk
° Drive Module
MSIM50—$790.

3 MicroDisk Operating
° Software (MicroDOS)
CDP18S845—5300.*

4 ROM Monitor
* Program
CDP18SUT70—S549.*

5 Optically Isolated
° DC Interface
CDP18S663—$197.

8 RAM/ROM/EPROM 11 32K CMOS RAM
° Memory Board ° Memory Board
Any mix to 64K CDP18S632—S339.

CDP18S628—$189.
12 Power Supply-
g 8K CMOS RAM ° Switching 115V Module
* Memory Board MSIM40—S394.

with RAM/ROM 3 Power Supply-

expansion to 48K h
D _ Switching 230V Module
CDP18S630—$237. MSIMA0E-$394.

10 16K CMOS RAM
14 Power Supply-

* Memory Board
with RAM/ROM * Linear 115V Module
expansion to 48K MSIM41-5157.

CDP18S631—$284,

° Connect
Auto MODEM-
300 baud
CDP18S653v3—S315.

7 CCITT Direct-
* Connect
Auto MODEM-
1200 baud
CDP18S653v4—$354.

Power Supply-
° Linear 230V Module
MSIM41E—S$157.

-
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Now our $29.95 complete Pascal for CP/M is an even better bargain:

WHAT THEY SAID ABOUT JRT PASCAL 2.0:

CREATIVE COMPUTING, Nov. ‘82 “...While ‘there is no such thing as a free lunch,’
JRT Pascal at $29.95 (which includes postage) certainly allows the user
to experience champagne and caviar at cafeteria prices..."

INTERFACE AGE, Oct. '82 “...JRT Pascal is following the example set by Software
Toolworks (Sherman Oaks, CA) of offering quality software at extremely
low price...”

INFOWORLD, Aug. 16, '82 The magazine's ‘Software Report Card' rated JRT's
documentation ‘good’ and performance, ease of use and error handling

‘excellent’ +the highest rating.

AND NOW: JRT PASCAL 3.0—

with all the features that earned 2.0 so
much praise—PLUS the many new features
shown here. The price?—still just $29.95!
This astonishing price includes the complete
JRT Pascal system on diskettes and the
new expanded user manual. Not a subset,
it's a complete Pascal for CP/M.*

Modern computer languages recognize
the advantages of dividing programs into easy-
to-use functional modules. JRT's external
procedure modules give you flexibility to run
programs of almost unlimited sizes. Because
the procedures are separately compiled, if one
part of a program changes only that part needs
recompiling. And libraries of external proce-
dures can be built-up containing code and
data common to many main programs; the
time and duplication savings are obvious.

Faster and more reliable than ever,
for beginner or expert, engineer or business-
man, JRT Pascal 3.0 provides a set of
features unequaled by any other Pascal...
or any other language.
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OUR NO-RISK OFFER:

When you receive JRT Pascal 3.0, look
it over, check it out, compare it with similar
systems costing ten times as much. If you're
not completely satisfied, return it—with the
sealed diskettes unopened—uwithin 30 days,
and your money will be refunded in full.
That's right: satisfaction guaranteed or your
money back!

A JRT bonus: if you want to copy the
diskettes or manual—so long as it's not for
resale—that's o.k. with us. Pass it on to your
friends. But don't delay. Send the coupon or
phone today and start enjoying the Pascal
advantage; at $29.95, there's no reason
to wait!

NEW Full support
for indexed files

NEW CRT screen formatting
and full cursor control

NEW Facilitles for
formatting printed reports

NEW

175-page

user manual
with protective
3-ring binder
and 5-1/4" or
8" diskettes

NEW Handy
JRT Pascal reference card

NEW File variables
and GET/PUT

NEW Dynamic arrays

NEW SEARCH procedure
for fast tabie look-up

Extended CASE statement
Graphing procedures

Statistic procedures
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14 digit BCD FLOATING Fast one-step compiler; More than 200 TO JRT CUSTOMERS: THANK YOU.

POINT arithmetic no link needed verbal error messages
Your response to very low-priced/high-quality
True dynamic storage Efficient compiler needs Separate compilation JRT Software has been overwhelming. Since
only 85K diskette space of auto-loading last summer we've added almost 25,000
:g:::l%?;’lnterface . . external procedures new JRT owners; because we allow them
m:’:;";g::‘%':&gg'usf:g- Mo s Dl Fhbeeohas to make copies for friends, the total number

of new users must be enormous! And just
as rewarding for us are the many positive
comments JRT gets from pleased customers
and the media. Pascal 3.0 is an example of
new improvements and products we
have in work. It's also another example
of our standing policy: best software
quality and best
price. So to
customers past
and future, enjoy
and thank you.

size, nesting or recursion

JAMES R. TYSON
Owner JRT Systems

T

...new, improved, but...
. II

Random files
to 8 megabytes with
variable length records

64K dynamic strings

Activity analyzer
prints program use
histogram

%

® ®
) °
e Send or Name P
o tO JRT SY_STEMS phone 415/566-5100 °
° 550 Irving Street/A1 Address °
: San Francisco, CA 94122 City — Zip :
o Here's my $29.95;'pllease send me JBT qucal. | understgnd that if I'm O Check 0 C.O.D. O] MasterCard OVISA e
- not completely satisfied, | can return it within 30 days—with the sealed (CA residents add sales tax. Add $6 for shipping outside North America.) ®
o diskettes unopened—for a full refund. (Allow 2-3 weeks for shipping.) P £ A
o | need the 5-1/4” diskettes for O Apple CP/M; O Heath, Hard Sector; - : - . 4
o 0 Heath, Soft Sector; O Northstar; 0 Osborne; O Superbrain, Signature °
o O Televideo; (J Xerox 820. | need O 8" SSSD diskettes. *CP/M is a Digital Research TM. A 56K CP/M system is required. @
0000000000000 00 0000000000000 00 0000000000000 0000000000O0O0O0OF
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An Interview with Wayne Rosing,
Bruce Daniels, and Larry Tesler

A behind-the-scenes look at the development of Apple’s Lisa.

Of the more than 90 members of
the Apple engineering staff who par-
ticipated in the Lisa project, Wayne
Rosing, Bruce Daniels, and Larry
Tesler are three of those who were
most responsible for its final form.
Rosing, formerly of the Digital Equip-
ment Company, oversaw hardware
development until Lisa went into
pilot manufacture and then assumed
responsibility for technical manage-
ment of the entire Lisa project.
Daniels and Tesler were responsible
for Lisa’s systems software and ap-
plications software, respectively.
Chris Morgan, senior editor Gregg
Williams, and West Coast editor Phil
Lemmons interviewed the three at
Apple’s headquarters in Cupertino,
California, last October.

BYTE: Tell us how you staffed the
Lisa project.

Tesler: In software, we drew mostly
experienced people from other com-
panies and very few people straight
out of school. Even the ones we took

90  February 1983 © BYTE Publications Inc

Chris Morgan
Gregg Williams, Senior Editor
Phil Lemmons, West Coast Editor

out of school generally had lots of job
experience. In fact, one time I
surveyed the applications group and
found an average of nine years’ work
experience in software. When we
looked at résumés, we tried to find
people with several years of ex-
perience in development. We made
exceptions if someone had specialized
in something we were interested in or
was a top student who also had good
summer experience. We wanted an
experienced team because what we've
been doing is a very major software
effort. It's very complex, and there’s
such a large body of software to
crank out and make reliable that it
takes experienced people.

BYTE: When did you do the hiring?
Tesler: The project went through
phases. There was some design and
some implementation when the pro-
ject first started two and a half years
ago, but we hired most of our soft-
ware people about two years ago. In
three months, we hired most of the
software staff, and then they spent
several months learning about the

machine and designing their par-
ticular parts of the software. The bulk
of the programming started about a
year and a half ago.

We had to spend quite a long time
just building a team — people who had
a common view and could work
together. We drew people from dif-
ferent companies with completely dif-
ferent backgrounds and tried to do
something that nobody in this group
had ever done. Some of us had done
parts of it before. We were develop-
ing everything in parallel: the hard-
ware, the operating system, the ap-
plications, the manuals, the details of
the user interface. We did have a sort
of fundamental philosophy, but hav-
ing to do everything at once means
you're never sure when you're going
to get what you need from the person
who does whatever you need next.
Daniels: | think communication is the
key there. If you have that many
things going in parallel, you spend a
lot of time communicating so each of
you knows what the other’s doing
and can depend on each other.
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Who says

There is simply
we d no other
Payroll Ac-
counting system this complete available for
microcomputers. The BP Payroll System per-
forms all the standard payroll functions. it con-
tains tax tables for FICA, federal and all 50
states plus Puerto Rico and the District
of Columbia, as well as cities and counties with
uniform methods of taxation. And our Update
Service keeps your Payroll System current
with alf tax law changes affecting you.
Companies with as few as four or as many
as several hundred employees in different
states or branch offices can simplify their
payroll accounting dramatically with the BP)
Payroll System. It provides for expense
reimbursement, automatic calculation of net
pay, and wage distribution. It also produces
W-2's, payroll checks and other important
payroll reports.
With the BPI Payroll System, employees
may be paid weekly, biweekly, semimonthly

Circle 58 on inquiry card.

Pa7yroll

Is simple

or monthly by three methods: salary, hourly -
with up to three different hourly rates, and e e =
commission. The system also provides QR ;
for income from tips.

Deductions from FICA, federal and
state taxes are built in, and you can
easily set up as many as six other deduc-
tions for your employees.

All BPI Systems software is designed to
match the growth of your company:

» General Ledger

* Accounts Receivable

* Accounts Payable

* Inventory Control

* Job Cost

* Time Accounting
The Payroll System interfaces with the Gen-
eral Ledger and Job Cost Systems as well.

Payroll Accounting is simple if your soft-
ware is powerful enough. Ask for a demon-
stration by your computer dealer or write us
for more information. You'll see how simple
Payroll Accounting can be.

SYSTEMS"™

SIMPLY, THE MOST POWERFUL
SOFTWARE IN BUSINESS.

3423 GUADALUPE / AUSTIN, TX 78705 / 512-454-2801
BP! and BP1 Systems are trademarks of BPY Systems inc.
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STATISTICS SO EASY,
ITS LIKE MAGIC.

S

At last, there's a sophisticated statistics
package that's easy to learn and simple to
se: speedSTAT 1

With extensive statistical analysis capabili-
ies—including a capacity of over 10.000
data points and more than 30 different sta-
istical measures—speedSTAT 1isthe

ext major tool in your software collection
It multiplies your capabilities. . . with some
pretty magical results

If you've relied on large computers for your
statistical needs in the past. you'll appreci-

P==D

professional statistical
analysis system for
Apple computers

ate the convenience and affordability of
speedSTAT 1. And even if you don't have
much experience with computers or
statistics, speedSTAT 1 will make your
computer do the work, so you re free to
think about the results.

Of course speedSTAT has alot more upits
sleeve. You can learn the details at your
Apple dealer. Or call Toll Free 800/543-
1350 (in Ohio call collect: 513/891-5044)
and we'll send you more information.

SpeedSTAT is atrademark of SoftCorp International. inc
Apple is a registered trademark of Apple Computer. inc

SoitCorp -

229 Huber Village Boulevard
Westerville, Ohio 43081

Circle 385 on inquiry card
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Tesler: It took a while to work out
those channels. It was rough at the
beginning, but it's pretty easy now.
Our progress was gradual. I think I'd
call it team-building. Some of the
things were hard to do in an organiza-
tion that’s thrown together like this.
But once you've got a team built, it's a
valuable asset. Of course, we were
doing technical work all along, but in
a sense we spent a year building the
team and a year building the product.
Now when we build something else,
we can do it without the team-
building step.

BYTE: What about project security?
Rosing: We tried to be as secure as we
could without creating a discouraging
atmosphere for people to work in.
Within the group there has always
been total information transfer, and
we've kept lots of machines available,
People have been able to take
machines home with them. There was
always the risk of losing a Lisa in a
burglary, but we had a rule that the
floppy disk had to be kept separate
from the machine. We felt it was
worth risking a theft to gain the in-
creased productivity of people work-
ing at home. We've been very for-
tunate; we haven't lost one machine.
BYTE: How did you schedule the
project?

Tesler: People made estimates, but it
was difficult. All the estimates were
conditional — “If the hardware is here
by a certain date and the operating
system is frozen and I have the user-
interface definition and I can get some
assistance from people who have the
right sort of experience, then I can do
it in this many months.” But none of
the ifs were ever really possible.
People were really hesitant to make a
firm date because there were so many
contingencies. We did come up with
schedules all the time, but they were
myths.

Daniels: Getting Lisa to market has
been a dream, a goal that we all have.
Although we're willing to make com-
promises to get Lisa out expeditious-
ly, the dream of what we're trying to
achieve is the major thing.

Rosing: We had this dream of what
we wanted to do, and I think over
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Excellence Acknowledged.

e A————

Some people demand the best.

Superior quality at superior value is the key to those few
items that rise above the crowd to shine as unique symbols of
perfection. We call these the "best” products, and the best in
Apple I®-compatible drives is the Micro-Sci line of 5% “ floppy
disk drives and subsystems.

Business, commercial and professional people needing
more storage, greater reliability and faster access than previ-
ously available have been impressed with Micro-Sci's A40
system since we introduced it back in1979. For a lower list
price than the Apple Disk 11®’s, the A40 offers 20Kb more
capacity, faster access time and Prea’rer data reliability.

he ideal solution to the Pascal® and CP/M+ user's
problem of space limitation is a Micro-Sci A70 drive, com-
bining quick access and high reliability with a full 286Kb
storage capability.

The newest member of Micro-Sci's Apple
II-compatible family is the A2, the perfect
alternative drive for entertainment and other

U-SCl

packaged software. A direct replacement for the Disk Ii, our
A2 features total compatibility at a lower cost total. And you
can mix, or match, our A2 drive and controller with their drive
and controller and vice versa. You have complete freedom of
interchangeability.

Micro-Sci even goes one step further with its confrollers o
include operating features the competition lacks, like jumper-
selectable 3.2 and 3.3 DOS.

Gtve yourself the privilege.

You deserve more for your money, and Micro-Sci delivers
the most in quality, reliability and performance.

So when you consider additional drives or a disk subsystem
for your Apple li, indulge yourself in the Micro-Sci alternafive.

See our complete product line today at a dealer near you.

(SPECIAL NOTE TO APPLE Ili® USERS:
Micro-Sci aiso offers a full range of Apple
ll-compatible drives. Ask your local
dealer for details.)

MICRO-SCI

Micro-Sci is a Division of Standun Controls, Inc.
2158 SOUTH HATHAWAY STREET - SANTA ANA, CALIFORNIA 92705 - 714/662-2801 - TELEX: 910-346-6739

Internatianal Dealer Inquiries...

® Apple, Apple II, Apple Il and Disk Il are registered trademarks of Afgle Computer, Inc.
*Poscal is a ragistered trademark of the Regents of the University of Colifornia.
+CP/M is o registered trademark of Digital Research, Inc.

IMC International Markets Corp. Telephane: 714/730-0963 - Telex: 277782-ROBY UR
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time we recognized that we couldn't
achieve some of the goals. We'll have
to take care of them later. We've
taken the attitude that Lisa is going to
be good and were not going to
sacrifice the integrity of the product
for scheduling. We wanted to make a
very balanced set of decisions, and so
everything, as I say, just started to
come together. The floppy disk
works well, the mouse works well,
the hardware works well, the soft-
ware is beginning to come, and now
were cranking to get this first release
out. But we won't let it be com-
promised because of scheduling.
Daniels: Part of the difficulty was
that both the user interface and the
internals —the architecture—of the
software are revolutionary. Getting
that architecture designed and built
was a big scheduling problem. Once
we'd done that, we'd built the founda-
tion. Now building the applications is
much smoother and has been much
easier for us to predict.

Tesler: We didn't know if some of the
things we started would work at all,
like the way the dot-matrix printer is
used and even the way the letter-
quality printer is used to print the
graphics.

Daniels: No one had ever done that
before.

Tesler: Theoretically, it ought to be
possible, but it had never been done,
and the manufacturer of the printer
didn’t believe it could be done. It had
to be possible in order for this prod-
uct to do what we wanted, but no one
could predict how long it was going
to take. When we hired the printer
people we told them to do it in two
months. It took them a year and a
half, but they did it. And then the
high-density disk drives are new
technology to Apple. A lot of the
concepts in there had never been tried
before. That was one of the biggest
risks. And Apple not only built disk
drives for the first time but built
revolutionary disk drives.

Leap into
a new
dimension

with

Aztec C!

C COMPILERS-COMMON FEATURES:
* UNIX YER 7 compatibllity ¢ standard float, double, and long support e run time library with full i/0
and source © fast compilation and execution © full language.

AZTEC C Il CP/M (MP/M?‘ $199
in

* produces relocatable 8080 source code ® assembler and

ker supplied ® optional M80 interface ¢

SID/ZSID debugger interface © library utiiity ® APPLE requires 780 and 16K card

AZTEC C ][ APPLE DOS $199
* relocating assembier supplied ® APPLE SHELL © VED editor e library and other utillties
® requires 16K card
C86 IBMPC MSDOS C(P/M-86 $249
e directly produces 8088/8086 object code * linker supplied

Manuals—$30 ORDER BY PHONE OR BY MAIL-Specify products and disk format

MANNX

CP/M FORMATS: 8" STD. HEATH, APPLE, OSBORNE, NORTHSTAR,
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software systems
Box 55, Shrewsbury, N.J. 07701 (201) 780-4004

=

QUTSIDE USA-AGd $10 In N.J. add 5% sales tax

BYTE: What makes them revolu-
tionary?

Rosing: One of the major things we
did was to vary the speed of the disk
as you change the track position, so
the drives keep constant area density,
and that gives them a greater capaci-
ty. Second, we used microstepping
algorithms on the stepper motor so
that if a head gets off track because of
changes in humidity and tempera-
ture, the intelligent controller can
hunt and find the track. So we have
much better interchangeability, with
much higher density, and we're get-
ting approximately 50 to 60 percent
more data on that disk by good
systems engineering. Some of the
competitive units have a greater
capacity, but we think the error rate
ultimately suffers. We wouldn't
tolerate a serious error-rate problem.
BYTE: How does the error rate com-
pare with double-sided double-
density disks?

Rosing: As for hard-error rates, we're
talking about 10*2, and that occurs
after so many bits that it's hard to
measure. But were quite delighted
that the measurements are impossible
to take. Basically that means the er-
rors are low.

BYTE: Did you work more than
40-hour weeks?

Tesler: Each engineer set his or her
own schedule. Some engineers work
something like Monday through Fri-
day from nine to five. Others work
all day at the office, then go home
and work all night there. And what
an individual engineer does may vary
from time to time.

Daniels: These people have pride.
They set their own milestones and
they want to meet them, so theyll put
in extra work to do that.

Tesler: We decided a long time ago
that since the project would obvious-
ly go on for more than a few months —
a couple of years—we couldn’t have
this constant pressure on everybody,
because people would just crack.
BYTE: As individual designers, do
you feel that your signature is on that
machine?

Tesler: 1 think that’s true of
everybody in the group. Even people
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. Your arch enemy is armed to the teeth with deadly firepower. A
,'4 NEweXPe ”e',,ce shoot-out could blow you to smithereens.
n arcade-quallty You're ready for the onsiaught! Yomérwarghip is perfect—masts,
LA Th _ compasses, cannons, broadsides and powder magazines. Your
graphlcs Inatwo strategy is flawless!
playergame for Buft yog’vg gfct>t more than your opponent to contentc)i with! Hiding
iyl inthe fog by drifting off the screen can snarl even the best tactics!
the whole f am”y' This is a test of skill and daring unmatched in any other micro-
computer game! Your every move is critical. One false step and... KABOOM!

Use keyboard or paddies to play this spelibinding game. Plus...the special Freeze Frame
feature stops and starts the action at any point. It's perfect for everyone —the controls are sim-
ple, but the strategy and tactics at your fingertips are truly awesome! By Richard Hefter and
JackRice.

What you see is what you get!

Unlike other programs, where the pictures
on the packaging and in the advertising
bear no resemblance to the screen images,
this program delivers precisely what's
promised...

@ Better than arcade-quality graphics and
sound!
@ Bright, interest-grabbing packaging!
@ FREE full-color 142" x 20" Old Iron-
=g sides poster
- @ FREE 32-page Log Book with space to
- record wins and losses, secret strategies
and tactics

Look for OLD IRONSIDES ™ in finer

e computer stores everywhere. Dealers are
invited to inquire by calling toll-free
Cies 1-800-852-5000.

0 e If there is no store near you, Visa and

MasterCard holders may order by calling

toll-free 1-800-852-5000. Or, send a check

or money order for $39.95 for each pro-

) T ram, plus $2.00 for shipping and handling

NOD where applicable, please add state sales
tax) to Xerox Education Publications/

O Weekly Reader, Dept. 164, 245 Long Hill

Road, Middletown, CT 06457.

Apple Il and Apple || Plus 48K 3.3 DOS

-
-

=2 Y 0LD_[RONSIDES Distributed by g : .
s Wit il Xerox Education Publications
Weekly Reader

Appie and Appie |l are regis-
tered trademarks of Apple
Computer Software Division

Computer, Inc.
AFMS2-8
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Let’s ge

try out the in-stock selection of
Heath/Zenith microcomputers,
peripherals, accessories

and software.

Now available at your nearby Heathkit
Electronic Center, or through the Heathkit
mail order catalog.

You get more with a Heath/Zenith per-
sonal microcomputer system! We offer:
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1. Proven, high-performance hardware: Thousands of
our microcomputers are proving themselves daily. in the field

2. Vast software library: Three operating systems
(including CP M), languages. word processors

an electronic spreadsheet. versatile utilities and the
500-program Heath Users Group software library.

3. Self-instruction courses: Evaluation and program-
ming courses from Heathkit' Zenith Educational Systems

4. Service support: Before and after the sale
consultation by phone, carry-in service.

Test run one of our microcomputers
at any of the more than 60 convenient

Heathkit Electronic Centers in the U.S.

Heathkit

ELECTRONIC CENTERS ..

See the white pages ot your telephone book ..i[ = I ;
for slore locations and telephone numbers { e s | I
d—r.vn == I'r- e

t

Or if you prefer, send to the address beiow for a

. FREE catalog:

Heath Company In Canada: Heath Company
: Dept. 334-984 1480 Dundas St. €.
Benton Harbor, M 49022 Mississauga, ONT L4X 2R7

Piease send my free catalog, describing your complete line
of microcomputer products!

Address
City

CP-214
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the Qume

action.

with an average of 5,500 trouble-free hours
(3 years typical use) between maintenance,
the SPRINT 11 PLUS is unmatched in
reliability. Qume quality is the choice of
sophisticated, professional users. At $1776,
there’s no reason for you to settle for any-
thing less. Make the Qume Connection by
calling one of our authorized distributors.
Or write Qume, 2350 Qume Drive,
San Jose, California 95131.

The Qume SPRINT 11 PLUS. is the new stan-
dard of quality for professional, letter-perfect
daisywheel printing. And for just $1776,
you can have it for your personal or desk-
top computer. It comes complete with a
Qume Connection interface module to fit
popular computers from IBM, Radio Shack,
Commodore, Xerox, Hewlett Packard, North
Star and many others. Its 96-character daisywheel
delivers letter-quality text at a steady 40 cps. And

Our new |
SPRINT 11 PLUS. b/t Qllm&

fits every Computer. A Subsidiary of ITT
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It’s easy to make the

Qume

Abacus Data Services
(416)677-9555 Ontario,
Canada

Anacomp/ESCOM
Division
(213}516-7480 CA
(206) 641-4990 WA
(509) 624.1308 WA

Anthem Systems
Corporation
(415) 342-9182 CA

Audio Visual Services
(713)659-1111 TX
(B00) 392-7777 TX Only

Bohiig and Associates
{612)922-7011 MN

Butler Associates
{617)964-5270 MA

Byte industries
(800)972-5948 CA Only
{800) 227-2070 Outside CA

C&G Distributors, Inc.
{513) 435-4340 OH

(800) 245-1084 Outside OH
(412) 366-5056 PA

{800) 245-1084 Outside PA

David Jamison
Carlyle Corp.
(213) 277-4562 CA
(415) 254-9550 CA
(714) 640-0355 CA
808) 531-5136 HI
312)975-1500 IL
(201) 946-9669 NJ
(214) 458-0888 TX
(713) 530-4980 TX
The Computer Factory
(212} 687-5000 NY
(914) 793-1300 NY
(212)896-0700 NY
(516) 248-6700 NY

ComputingResources, Inc.

(702) 825-8800 NV
Computer Mart
of New Jersey
(201) 283-0600 NJ

Datamenx Ltd.

(514) 481-1116 Montreal,
Canada

(613) 224-1381 Ottowa

(416) 787-1208 Toronto

(604) 684-8625 Vancouver

Data Systems Marketing
{602)833-0061 AZ
(714)540-2312 CA
(213) 641-2050 CA
(415) 941-0240 CA
{916)891-8358 CA
(213) 796-2562 CA
(213) 796-2631 CA
(714) 560-9222 CA
(213) 344-7097 CA
(209) 237-8577 CA
(303)573-5133CO
(303)694-1710 CO
(313) 254-2830 MI
(406) 587-1200 MT
(505) 294-1531 NM
(503) 297-8444 OR
(412) 486-2676 PA
(214) 960-1604 TX
(713) 789-0803 TX
(801) 292-6666 UT
(206) 5758123 WA

Dala Technology
Industries
(415)638-1206 CA

Data Terminal Mart

(403) 270-3737 Alberta
(403) 420-1755 Alberta

514) 288-1555 Montreal
902) 469-3782 Nova Scotia
416) 677-0184 Ontario

416) 495-2001 Ontanio
416) 245-4780 Ontano
613) 729-5196 Ontario
604) 872-8482 Vancouver

Equipment Resources
(404)955-0313 GA

General Electric
205) 479-6547 AL
602) 278-8515 AZ
415) 436-9265 CA
714) 231-0309 CA
203)628-9638CT
904) 751-0615 FL
305) 921-0169 FL
404) 452-4919 GA
319) 285-7501 1A
219) 933-4500 IN
317)241-9330 IN
812) 473-6161 1IN
(502) 452-3311 KY
(617) 938-1920 MA
(301) 332-4710 MD
(612) 522-4396 MN

Connection.

Call the distributor nearest you to get the
best quality printer tor your microcomputer.

{816) 231-6362 MO
(314) 965-7115 MO
(704} 525-3011 NC
(201) 227-7900 NJ
(518) 385-4888 NY
(716}876-1200 NY
(513)874-8512 OH
(503) 221-5095 OR
(901)527-3709 TN
(214)243-1106 TX

(713}672-3575 TX
(801)973-2253 UT

Gentry and Associates
(305)859-7450 FL

interACT Computer
Systems

(305) 331-7117 FL
(404) 953-8213 GA
(704) 552-7502 NC
(704) 254-1949 NC

MicroAmerica

(213} 327-6030 CA

(800) 262-4212 CA Only
(800) 421-1485 Outside CA
(617) 449-5807 MA

(800} 343-4411 Outside MA
(617) 431-7660 MA

{214) 235-3616 TX

(800) 442-5847 TX Only
(800) 527-3261 Outside TX

National Computer
Syndicate
(312) 459-6400 IL

Office Systems, Inc.
(704) 374-0822 NC
(919) 274-8423 NC
(919) 549-0545 NC

PAR Associates
(303) 371-4140CO
(801) 292-8145 UT

Pioneer Electronics

)
(305) 771- 7520 FL
(404) 448-1711 GA
(301) 948-0710 MD
(919) 273-4441 NC
(215) 674-4000 PA

Pioneer Standard
Electronics

(312} 437-9680 IL
(317)849-7300 IN
(313) 525-1800 M1
(612) 935-5444 MN
(216) 587-3600 OH
{513) 236-9900 OH
(412) 782-2300 PA
{512) 835~4000TX
(214) 386-7300 TX
(713) 988-5555 TX

Schweber

(205) 882-2200 AL
(408) 496-0200 CA
(213) 537-4321 CA
(916) 929-9732 CA
(213) 999-4702 CA
(203) 792-3500 CT
(305)927-0511 FL
(305) 331-7555 FL
(404) 449-9170 GA
(319)373-1417 1A
(312) 364-3750 IL
(617) 275-5100 MA
(301) 840-5900 MD
(313) 525-8100 MI
(612) 941-5280 MN
(201) 227-7880 NJ
(516) 334-7474 NY
(716) 424-2222 NY
(216) 464-2970 OH
(513) 439-1800 OH
(918) 622-8000 OK
(215) 441-0600 PA
(412) 782-1600 PA
(713) 784-3600 TX
(214) 661-5010 TX
(512) 458-8253 TX
(414) 784-9020 WI
Tek Aids Industries Inc.
(312) 870-7400 IL
(512) 835-9518 TX
Terminal Rentals
(602) 258-4466 AZ
(714)832-2414 CA
(408) 292-9915 CA
(213) 637-3413CA
(714) 235-9268 CA
(415) 956-4821 CA
Terminals Unlimited
(800) 336-0423
Unico

(512) 451-0251 TX
Victor Electronics
(617) 481-4010 MA
Western New York
Computer

(716) 381-4120 NY

Qume.
A Subsidiary of ITT
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who have been with us for only a few
months have something in the Lisa
that they can look at and say, “That
was my idea; that's my code.” It's
really a group effort. Even marketing
got involved in the design effort in
various ways, particularly in user-
interface issues, product design,
packaging, and the style of the
manuals. The whole division really
got involved.

BYTE: When did you decide to incor-
porate all the fundamental applica-
tions into the system software?
Daniels: At the very beginning. Some
applications weren't decided until
later, but the integration, the way it
all fit together, was a goal from the
very beginning.

Rosing: As a matter of fact, we cut
out a few more things because we just
didn't feel we could manage a project
that large. Then we added a couple
things back in as we became more
comfortable with the development
cycle. But we've basically been
operating on the same goal for the
past two years, with very little
change of direction.

BYTE: What was the sequence in the
early days? Did you decide what the
project had to look like to the end
user, and then what software was re-
quired, and then. . .

Daniels: Then hardware. In fact, we
spent the first six months hammering
out the user-interface docket. We had
that completely specified before we
really started the applications. I think
the key to success here is to know
where you're going before you start.
Tesler: The hardware, the operating
system, and the applications were all
developed somewhat in parallel, but
there was a definite cause and effect.
The people who designed the hard-
ware had to make decisions, for ex-
ample, about whether the disk drive
should have a door that you flip open
or a button to push, that kind of
thing. The designers focused on that
aspect of the user interface even
before the rest of the user interface.
They didn't want the user to be able
to accidentally pull out a disk when it
was being written on or something.
So some decisions were made even
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before the hardware was designed.
There have also been hardware revi-
sions. The first Lisa hardware was
here when | came, over two years

ago. It's gone through
several. . . how many revisions since
then?

Rosing: About four. Each one’s been
an iteration. We discovered a few
things in the early hardware that
wouldnt work well. We just took
them out because we couldnt do
them properly. The rest has mostly
been a matter of fine-tuning Lisa so
that its very manufacturable and
very reliable.

Tesler: Each time they go through a
cycle, the people working on user in-
terface get another crack at it —“Since
you're going to revise the hardware
anyway, why don't you. . . 7" Or the
people doing the operating system
say, “The memory-management unit
needs to be more general, and since
you're redesigning the hardware any-
way. . . “ So we were able to get in
some hardware revisions. Also, that
keyboard you saw yesterday is not
the final one. After user testing, and
because of needing to support the
European market, we determined that
we really needed a couple more keys
on the keyboard, so we made a major
change in the keyboard layout.
Rosing: One of the things about this
project that’s different is that, more
than any other I've been associated
with, there’s a continuous loop for
dealing with user issues. We've gone
to the software and that has implied a
hardware change. We synthesized a
lot of different disciplines. The
power-off button used to be a tradi-
tional button on the back of the
machine, but we didn't want to en-
courage users to turn off their
machines that way because if they left
a document open, they would lose it.
BYTE: Do you expect to find a little
initial resistance to the fact that the
machine doesn’t actually turn off
when you push a button? Do you
think people are going to say, “Well, 1
know I can leave it alone now, but I
want to make sure it turns off’?
Rosing: Right. It does feel a little fun-
ny at first, but after a few times you

February 1983 © BYTE Publications.Inc 99


www.americanradiohistory.com

T TNV oW e e e et et ———

begin to have confidence that the
thing does turn itself off.

BYTE: When you finally got the user-
interface specified, did you have a
brief description of it that everybody
knew by heart?

Daniels: It was about a 35-page docu-
ment.

BYTE: Thirty-five pages of specifica-
tions?

Tesler: We have something called the

User-Interface Standard, and it con-
sisted of those things which would be
common to all applications. Also, the
year after that document was pub-
lished some revisions and some
changes were made, and as we built
applications we found that they had
even more in common than we envi-
sioned. Then we would adopt those
things as part of the standard.

Daniels: Another thing we've done is
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user tests—taking our ideas and
bringing in naive users and sitting
them down and seeing what their im-
pressions are. That has caused some
changes, and I think that’s all shown
in the quality.

BYTE: Where did you get your naive
users?

Tesler: Various places—the bulk of
them were new Apple employees. We
had a screening process. New Apple
employees go through an orientation
the first Monday morning they're
here. We handed out a questionnaire
to the new employees about their
previous experience with computers,
word processors, video games, and
that sort of thing, and then what kind
of work they did. Someone in our
training department screened all
those vitae. I'd go in and say I needed
three user test subjects this week who
have no word-processing experience
but who are secretaries or accounting
people to test out our Lisa Calc. She'd
go through and pick out some can-
didates and I'd pick the ones 1
wanted, based on their experience for
whatever test I was trying to run. We
had about 50 tests this year in
engineering to test out the software.

BYTE: The fact that you responded to
the tests speaks well for the end prod-
uct. The changes in the keyboard, for
instance. How recently did you
decide to change the keyboard for the
final time?

Tesler: There were several changes.
Those from the user tests had to do
with changing the numeric pad so it
had the arrow keys on it so you could
move around in the Lisa Calc table.
Those tests were run around January
[1982], I think.

Rosing: January, and in March we
decided to make the change.

Tesler: That was just key-cap legends
that had changed. The other change
has to do with the number of keys on
the keyboard and was primarily for
the benefit of international sales,
although it did improve the user in-
terface in terms of the positioning of
the Enter key and the Extended
Character option key, which gives
you extended character sets. Those
were all done around the same time.
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Rosing: The interesting thing is that
we were at the stage in the program
where the decision to make even what
sounds like a simple change takes six
months to percolate through because
it's not a simple engineering
change —it's manufacturing, tooling,
documentation.

Daniels: We made one legend change
in June or July — the Apple key. When
was that?

Tesler: July, and it’s just now showing
up.

BYTE: A legend change?

Tesler: You saw two keys that said
Command on them. The new version
has only one, and instead of saying
Command it has a picture of an apple
on it. The reason is that the key's used
as a shortcut to choose a menu com-
mand. If you look at a menu, on the
right you'll see this little apple symbol
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and a letter. If you hold down the
Apple key and the letter, you get the
command. We couldn't find any way
to symbolize the Command key that
would fit nicely in a menu and be
recognizable to people. We tried and
tried. Finally we decided that the
apple looked nice and had a nice
sound to it—“Apple X,” “Apple
R”—and it keeps Apple in the mind of
the user instead of “control” or
something else. It's a symbol that
everybody using this machine will
recognize instantly, so we decided to
put it on the key as well as on the
screen. To finish the artwork in time
to get the machines to test users in
time to get responses, and so on, the
change had to be in by a certain date.
The decision was made only hours
before the deadline.

BYTE: Are there going to be two
Command keys without legends on
them?

Tesler: No, only one. We studied
IBM and DEC and other keyboards
and found that they all have just a
single Command or Control key on
the left-hand side. We also really
wanted to put an Enter key on the
main keyboard because we would
like to be able to offer a configuration
in which an alphabetic keyboard and
a numeric keyboard are in-
dependent —for, say, a company that
does only word processing. Word
processors don't need the Clear func-
tion, but they do need the Enter func-
tion, so we wanted to be able to have
the Enter key on the main keyboard;
that way, even people without a
numeric keypad can hit Enter. Again,
on IBM and DEC keyboards the Enter
key is standard; on many of those
keyboards, that's the standard posi-
tion for the Enter key. So we decided
to be more like other companies. The
Enter key also gives us the option of

- removing the numeric keypad with-

out losing an important function.
And then the option keys were put on
the side of those, and there we de-
cided we did need two option keys,
left and right, because theyre used
very much like shift keys for typing,
and in Europe it would be very im-
portant to be able to touch-type for-
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eign alphabets for international cor-
respondence, mathematical symbols,
and other special characters. So there
were some trade-offs. We didn’t want
to just keep jamming two of every
key on the keyboard, so we decided
what the priorities were and ended up
being fairly close to the industry stan-
dard. We have one Apple key, one
Enter key, and two Option keys.
BYTE: The user-interface design
seems to have been difficult.

Tesler: That was the hard thing that
affected the most people. A lot of
software and hardware engineering
issues were very difficult, but they af-
fected only a few people. Interface
issues affected half the division
because Training, Publications,
Marketing, and the software person
implementing the application all had
an opinion. People like us who were
overviewing all the applications had
opinions, in-between managers. had
opinions, kibitzers on the side had
opinions, too. Not everybody can

talk about what gate to use in some
circuit or what routine to use in some

.program, but everybody can talk

about the user interface. So we had to
accommodate all of these things. And
it turned out that good ideas and
good criticisms came from
everywhere. We had to come up with
some objective way to decide. That's
why we established the methodology
which involved user testing. We had
a procedure for proposing changes,
reviewing the changes, narrowing it
down to a few choices, with certain
criteria like consistency and par-
simony. And then we actually im-
plemented two or three of the various
ways and tested them on users, and
that's how we made the decisions.
Sometimes we found that everybody
was wrong. We had a couple of real
beauties where the users couldn’t use
any of the versions that were given to
them and they would immediately
say, “Why don't you just do it this
way?” and that was obviously the

Circle 422 on inquiry card.

way to do it. So sometimes we got the
ideas from our user tests, and as soon
as we heard the idea we all thought,
“Why didn’t we think of that?” Then
we did it that way.

BYTE: Bruce, could you say
something about the software archi-
tecture?

Daniels: There’s an operating system
underneath that we built ourselves
because we felt that the ones that
were out there didn’t quite meet our
needs.

BYTE: What does yours do that
others don't?

Daniels: It's not just what it does, but
what it doesnt do. Some other
operating systems are basically
timesharing systems like Unix that
have a lot of features that we don't
need, and why take up extra space for
that? We wanted a system that the
user didn't have to be experienced to
understand, and it had to be very
reliable. It had to maintain the user’s
data and keep it there. It also had to

¢ 3001200 Baud-—Bell 103 113/212 compatible
¢ Auto dial---Hayes Smartmodem compatible
¢ Full or Half Duplex

¢ Audio Monitor signals busy line, no-answer. etc

s with 3 LSI chips

about one seventh of the usual integrated
rCcuits [t nphcity an achievement of
1 ed muCro-processor design. promises
tw r benefits The tirst is outstanding rel
ability that stands to reason The second 1sa
st low enough to Inspire skepticism. Be skep
A ay save vy

Qur newest modem does alt

3 w
$100 or more.

elhigent design also makes this modem
monly easy to use Lights and switches let you
onect instaliations without technical
xpenence including some that require
pecial intertaces or rewinng with most modems

Jncon

test and

he shrewd modem if it's not at your deagier s yet
write or call for complete specifications

iggeste for modei 212A Auto Dicl includ
4 2 nterface RINC phone jock and two year

)

U.S. ROBOTICS INC.

N



www.americanradiohistory.com

1. Run any mix of 8 or 16 bit software at any terminal.

2. Lots of storage. 384K of RAM (expands to 1 MByte), 2.4 million (expands to 4.8 million) characters
of floppy disk storage, provisions for hard disk storage.

3. Nine serial ports for terminals, printers, modems, etc.

4. Unparalleled single-user operation, as well as optional expansion from 3 users to 16 users.

5. Superior warranty. 1 year limited warranty.
6. Bundled software. System 816/C runs over 3,000 CP/M® programs, and comes with MP/M™-816™™,
CP/M 2.2, CP/M-86, M-Drive™, SuperCalc™ (Sorcim’'s powerful 16 bit spreadsheet), and dBase {I™ data

manager.
7. Ultra-high performance. As Interface Age said, “The (8 bit) 8085 was more than a third faster than

any 8 bit micro we have tested to date...the (16 bit) 8088 (was) almost twice as quick as the identically-
engined IBM Personal Computer.” You will appreciate this extraordinary level of performance when dead-

lines loom and time is of the essence.
System 816, MP/M 816, and M-Drive are trademarks of CompuPro; CP/M, CP/M-86, and MP/M are trademarks of Digital Research; SuperCalc is a trademark of Sorcim: dBase It
Is a trademark of Ashton-Tate. Terminals courtesy of Qume Corp.

® Authorized CompuPro Systems Centers
P specialize in business, industrial, and scientific
m microcomputing. They can show you why
o urro System 8168 /C represents the highest
expression of 8 and/or 16 bit multi-user

CompuPro division, Godbout Electronics, computing.
Box 2355, Oakland Airport, CA 94614 Circle 90 on Inquiry card.



www.americanradiohistory.com

Circle 400 on inquiry card.

Taligrass Technologles presents a
family of winchester HardFiies
and removable cartridge media
that has set the industry standard
on performance and reliabliity.
With Integrai tape backup and
formatted capacities from 6.25
Mb to 20 Mb, Taligrass has a Hard-
File to answer the most serious
data management problems.

TALLCRASS SUPPORTS LOCAL
AREA NETWORKING

PCnet Is a low-cost solution to
your iBM PC's Networking needs.
PCnet enabiles IBM PC users to
share HardFiles and floppy disks,
printers and communication
lines. For more information
contact:

2 orcrun

487 Sinclair Frontage Rd.
Milpitas, CA 85035 e (408) 942-8660

Let Tallgrass introduce you to our
family of winchester subsystems
and watch your personal com-
puter transform into a powerful
data processing system.

From $3095.00 suggested retall
including integral backup.

Tallgrass
/ Technologies
Corporation

9207 Cody

overiand Park, Kansas 66214

(N3) 492-6002

Available from COMPUTERLAND
and other participating dealers.

BYTE Interviewmsssssssssssssssss——

support things like graphics, the win-
dows that we have on the screen, the
mouse, and so forth. We didn't really
find an operating system that met our
needs, so we felt we had to go build
our own. We built the other features

‘on top of this—the support for the

windows, the support for graphics,
the support for multiple fonts, the
support for printing. It’s really quite a
rich architecture. At least half of the
software is in this foundation soft-
ware.

BYTE: How large is that in bytes?
How much code is in that foundation
software?

Daniels: Well, source code is
something like 10 megabytes.

Tesler: Object code is about half a
megabyte.

BYTE: That's what's there before you
put the application programs in — half
a megabyte?

Daniels: Yes.

BYTE: After you specified the user in-
terface, what list of hardware re-
quirements did you come up with?
Rosing: Well, the main list that was
specifically user interface would be
the bit-mapped graphics display and
the resolution of approximately 700
pixels across in the horizontal dimen-
sion, the mouse, and the doorless disk
drives with the eject button rather
than an eject handle. They deter-
mined a lot of the hardware design.
We had other user-interface con-
siderations, though. We wanted to
make the system very easy for its
users to service—I presume you've
seen it break apart. Servicing really is
simple. It took a moderate amount of
extra product cost to get that feature
in there. And that's a part of the even
more global user interface, how
people perceive the whole system.
BYTE: Why did you choose the 68000
microprocessor and what alternatives
did you consider?

Daniels: We thought its architecture
was very broad and strong and would
take us through the ‘80s, and we
wanted that. We wanted something
to support the graphics, and we
thought that processor gave us what
we needed then. The 68000 was a bit
of a gamble because it was very

young when we got on it. We were
getting one sample at a time from the
local Motorola engineer here.

BYTE: Do you think the 68000 will be
the dominant processor in the next
few years? Is it going to overcome the
8088, the 80867

Rosing: [ would speculate that for
high-end applications with very
computer-intensive, graphics-
intensive needs, the 68000 will
become dominant.

Daniels: But the 8086 has such an in-
stalled base going already, I think
that alone would carry it. . .

Tesler: You mean numbers of actual
unjts with the 68000 in it, or the
number of different products?

BYTE: Both of those questions.
Tesler: Well, we're putting 68000s in
the units well sell, so that will mean
more units with 68000s. We expect to
sell a lot of machines.

BYTE: You've got a 68000 machine
with a lot of memory in there, and
not too much special-purpose hard-
ware. Why did you decide to do it
that way instead of using some ver-
satile hardware chips, like the NEC
7220, for video display?

Daniels: We're very much boosters of
bit-mapped graphics, and in fact
hardware support for bit-mapped
graphics is pretty small. All you need
is sort of a shift register. We thought
the flexibility that would give us in
graphics and the things we could do
in user interface with bit-mapped
graphics was well worth the price.
BYTE: But doesn't the 7220 have bit-
mapped graphics itself?

Rosing: Well, there were a couple of
practical considerations. The NEC
7220 didn't exist when we designed
Lisa, although we knew it was
planned. The second consideration
was that the 7220 cost more than the
TTL [transistor-transistor logic] hard-
ware needed to implement the
equivalent functions. And the third
consideration was this: because we
were able to interleave the memory
and display cycles, we were able to
essentially get data out of the
memory at very little penalty. Using a
7220 would actually cost con-
siderably more in terms of system
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performance. And there was one
more consideration: with the 7220,
you can't access the display memory
bank when the chip is refreshing the
CRT, and that limits the time you can
access it to about 10 percent of what
we have, which would drastically af-
fect performance. We can access
memory any time. For equivalent
performance, we would have to use
two 7220s, and that would push the
cost and the “real estate” beyond what
we have.

BYTE: On the other hand, software
doesn't get written overnight. . .
there’s a certain cost to that. You
know, this is very software-intensive.
Rosing: Most of the software that
supports the graphics took three
years to write, but no hardware in the
world can duplicate what that soft-
ware does.

BYTE: Really? The software is faster
than the hardware?

Rosing: No, not always faster.
BYTE: Its functionality is greater?
Tesler: Yes. The graphics package lets
us draw circles, rectangles, ovals, and
rectangles with rounded corners. It
also automatically handles clipping
on nonrectangular boundaries. If you
have one object over another, you
can draw the one behind without
splashing the pixels on top of the one
that’s in front. Thats a . . .

BYTE: A software revolution?
Tesler: A very unusual capability,
which no one else has in that general
form. The other implementations are
all either very, very expensive hard-
ware —the $100,000 class —or in soft-
ware, which isn't really that general
and performs much much worse.
There’s nothing in the same class as
our software as far as capability and
speed. Of course, there is graphics
software that’s faster and hardware
that's faster, but it doesn’t have
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450-page handbook for the IBM-PC.
Learning IBM BASIC's easy-to-follow
format will soon have you writing custom
software for your PC — even if you're
completely new to computers.

30-Day Money Back Guarantee
You just can’t lose. If you're not totally
satistied with this book for any reason,

return It to CompuSoft in salable condition
within 30 days for a full refund. Fill out and
mail the coupon today, or call our 24-hour
orderline at 800-854-6505; in Callfornia
cail 619-588-0996 (8:00 a.m. - 5:00 p.m.)

Please send

surface shipping and handling per book.

Total Enclosed Name

’vn

coples of Learning IBM BASIC at $19.95 each (Calif. residents add 6%),
plus $1.65 shipping and handling per book within the U.S. Foreign orders, include $2.50

CompuSoft® Publishing
P.O. Box 19669, Dept. # 030283
San Diego, CA 92119

Address

City/State/Zip

O Check 0O Visa

O MasterCard

s [T TTTTTTTTTTTTIT) RS

I
T . .0 i I [ |

Please allow 4 to 6 weeks

Signature

for delivery.
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anywhere near this capability.
BYTE: Do you have a Xerox Star here
that you work with?

Tesler: No, we didn't have one here.
We went to the NCC when the Star
was announced and looked at it. And
in fact it did have an immediate im-
pact. A few months after looking at it
we made some changes to our user in-
terface based on ideas that we got
from it. For example, the desktop
manager we had before was com-
pletely different; it didn't use icons at
all, and we never liked it very much.
We decided to change ours to the icon
base. That was probably the only
thing we got from the Star, I think.
Most of our Xerox inspiration was
Smalltalk rather than Star.

BYTE: What does Lisa have that the
Star doesn’t have?

Tesler: We're talking about graphics
capability. You originally asked why
we didn't use graphics hardware. Our
graphics primitives in software are
more general than the Star’s, so
they perform better. We have a faster
and more general ability to draw on
the screen a picture of multiple
graphical objects in different shapes,
to have one window that uncovers
another, and to repaint just the parts
that are uncovered.

Daniels: Look at the desktop
managers of the Star and Lisa. With
the Star, you can only put them at
fixed places on the screen so you
know they don't ever overlap. On
ours, you can put them any place you
want. It's that generality that allows
us to have arbitrarily shaped things
and covering each other up and . . .
BYTE: Documents or forms, shapes,
or anything. . .

Daniels: Yes.

Tesler: Right. We have curves in it.
Everything in the Star, youll notice,
is really rectangular, and our things
can have curved edges and that sort
of thing.

BYTE: Another hardware question:
How many microprocessors are in the
machine, what are they, and what do
they do?

Rosing: Let's see. One to scan the
keyboard, in the keyboard housing
proper; a second one that receives the
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COMPUTERS

FOR IBM PC

$-100 THINLINE COMPUTER SYSTEM

Apple 1 48K $1065
Atarl 800 48K - e Al | ST 4>y $655
Chamelion (portable (BM typel .. ..... ... ... ........ $1995
Franklin ACE1000 3 « b -2 25850
K IO e ok e i g st ] o i $1685
{BM PC SCALL
Osborne SCALL
MG o b s gy e bt + il $3150
Slimine $-100 ... Under $2000
Syscom 2 (Hike Apple) Lo, 1$725
VIC 64 Ask for Packagell
__PRINTERS

Epson MX-BOF/T ... . ... ... . ... .. o it sl $435
EpsonMX-100 .. .. ... ... .. ..., ST gty - $645
Brother/Comrex Weps daisy . .................... L... 8145
e & o o USRS T S S R $1225
NEC' 781" i i wFTTF o P (S g $2065
NEC 77301 for IBMPC] ........................... $2095
(ST N e 0 W Entire fine at dealer cost

R i i aaiil. by . e+ Mgl (8 3835

DSZRMNGRBPN). . .o e i N L el U T L $525
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BmBh:BordmptP-te, - 1 8. LRI e L R $550
SlarOemini-V6. 111, 20t LA RS L T $495

VIDEO MONITORS

The best value in Monochrome is DYNAX
The best value in RGB is TAXAN
Amdek 300G 12" green . $145
Amdek 300A amber ... ... ... . ... ...l $160
AmOek JOG™OFTBM L. it i et b T aa . b $170
Amdek 310A amber $180
Amdek Color | ... . ... .. $325
Amdek Cotor 1l AR $685
Oynax 12" green. 20MHz . . . $129
Oynax 12" amber. 20MHz ... $145
Taxan/JCS 12° green .. ... . S135
Taxan/JCS RGB .. $345

. We expect new low pricing
by the time this ad appears. SCALL

BMC. Sanya. US)

COMOS T oo iy bl LT RS 86 0ISCOUNT
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2-80 Card—Applied Engineering
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Universities. clubs. and dealers welcome. -
Hayes Micromodem )t . .. . |
Rana Elfted ....... . 3285
Rana Elite Il—double . . $455
Rana Elite —quad . ....... . 8585
8" drive. ZM8yte Floppy System ... $1695
Dminivion 80 column. with software . $185
Parallei Interface with cable .. ... 358
Prometheus 16K RAM ... .. $75
“Graphittl {Printer/Graphics int) ... ... ... . o
“Expand-a-Ram. up 10 128K ............ ... . 3195

Videx Videoterm 80 calumn .
Visicalc 3.3
VR Data 5MB Hard Disk with error correction ... ...

Hayes Smartmodem 300
Hayes Smartmodem 1200
Novatlon CAT

" 212 AuteCAT . ..
“ 103 AutoCAT .. .
Universal 103 Line Powered
““, auto answer i

“ 202. 1200 baud. half duplex
= 212. 1200 baud. full duplex

AST RESEARCH CARDS NOW INCLUDE SPODLER AND DISK EMULA-
TOR SOFTWARE ........................ NO EXTRA CHARGE

AST ComboPlus 64K with Parallel. Serfal. Clock ... ... ... $375
AST MegaPlus 64K. expandabie to 512K. SPC ... .. ... .. $435
Corona SMB Hard Bisk ............................. $1485
D L s e e o e s $35
O Bt T e R LT §32
RAM sets. Bk withparity ... . ... .. ... ... . . . ... 365
Tendon TMM 100-2 drive ... . ... oy (O RN B L $265
ATARI
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BLON0IEK: et hareitd s 3 5T e $450
830 Modem .. .. ... 8159
850 Printer Interface . $165
Printer cabie $35
Seriaf cable $35
EON “The C tible Computer

© Runs IBM PC & Z-80 software

* 128K RAM. expandabte to 700K

© Qual 320K drives

o PC style keyboard

© 9” green display. 80 <25 with graphics

© Seftware: DOS. word processing. spread sheet
© PORTABLEM

You must register your order now to
receive the introductory price of

$1995

S-1000 THINLINE MAINFRAME

® 9x0x|8%"

© Power and mounting for 2 thinline 8" drives
© 6 slot S-100 matherboard. cage. power

© Fan. EMI filter. connecter cutouts

Compare in features and quality with units costing hundreds more.

$450
___QUME DRIVES
07242, 8" thin. dsdd ... ... ... ..
07842.8" std. dsdd . .. .. ..

0T542. 5%". dsdd. 48 tpi
0T592. §'%". dsdd. 96 tpi

We also carry Mitsubishi. NEC. Shugart. and Tandon
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« 7-80 4MHz. 64K. CP/M

o 2 Thinline drives. 8”. 2MByte

* Mainframe

o Add any standard video terminal and printer

NOT $3500 NOT $2500

ADD-ON DRIVES FOR

ZENITH Z-100 COMPUTERS

© 2 Thinline 8 drives. double sided. ZMByte
o Thinline cabinet. vertical. power supply. lan. cable

JUST $1895

JUSL PG IN i § - b sl s b PR e 175
COMPUPRO (Godhout)

Co-Processor 8086/8087 8 MHz . $615

Oual Processor 8085/8088 6MHz ... ... .. ... ... .. $385

Disk 1. Floppy Contratter .. $490

RAM 17. 64K CMOS. 12MHz $515

RAM 21. 128K Static. 12MHz . $1155

M-Orive. 128K g B3 .. $150

S-100 Mainframe. 20 slot. rack . $795

$-100 Mainframe. 20 sfot. desk . $735

System Support 1. 170 .. $335

Interfacer 3. 8 serial e 4 ? . $615
_WABASH DISKETTES

§'4". Single Sided. Double Density with Hub Ring

SbosEs I - M T T et e A A T $17.50/box

EPSON RIBBONS

MX-80 black . ———— $25/3pcs.

MX-10 black . . e s - e PXsREaa $39/3pcs.
TELEVIDEO TERMINALS

Extra Memory Pages (kit} INCLUDEO—No Charge

Jugoas .l sl LN w/ndpage ................ $745

TVI900 .. . i ... w/2nd. 3rd. 4thpage .. ... ... .. .. $945

MEMORY IC's

4164 64K Oynamic 200ns $7.25

4164 64K Dyanimic 150ns $7.95

4116 16K Dynamic 200ns . $2.00

2116 Epram $4.00

2732 Epram . .. L $6.50

6116 2K =8 Static RAM. 200ns $5.00

B I e Tty o Rt o't b b s i $5.50
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BYTE Interview mmmmmss—————————ees

keyboard commands and keys up
mouse events; the 6504 that controls
two floppy disks; a Z8 microproces-
sor in the hard-disk controller —it’s an
intelligent controller; and then, of
course, the 68000. That's five.
Tesler: Almost every major chip
manufacturer except for one.

Rosing: And with only one exception
all our 170 (input/output) cards have
microprocessors.

BYTE: You say that the magnetic
read/write head in the disk drive is
microprocessor-controlled in order to
let it be more sensitie to variations in
the alignment. Is that the 65047
Rosing: Yes.

BYTE: What is the microprocessor
that handles the keyboard and the
mouse?

Rosing: That's a National COPS. We
tried to pick the processor that we felt
was best for each particular job.
BYTE: The memory is 64K-byte
chips?

Rosing: Yes, 64K chips.

Tesler: On the memory we have pari-
ty and. . .

BYTE: What part of the memory is
video memory?

Daniels: Some area in the main
memory can be the video.

Tesler: Any area at all. In fact, if you
noticed yesterday in the demonstra-
tion, when we're developing soft-
ware, we need debugging information
to be displayed for the programmer,
but we don’t want it to come out on
the same screen that the user is seeing,
so we had this magic toggle we were
hitting that flipped between two
screens. There are really two different
areas of memory with a bit map in
each. The software can switch bet-
ween the two to display each in turn.
BYTE: But theyre within the main
memory?

Tesler: Yes, absolutely. Anywhere in
memory. Take any number of con-
secutive bytes and say that’s the bit
map.

BYTE: Is anything else in main

sE VT

MANAG

1. Automatic Form Generator

Allow you to generate forms on the
screen and use them as a personalized
tool to enter data on the data base.

2. Relational Database Manager
Designed for the smatll firm or
professional who wouid tike a
convenient but inexpensive data base
management system.

3. The Report Generator Program
Specifically designed to retrieve
information from the data base with
simple statements, perform arithmetic
operations, and much more.

the cost of computing is going down, but
by the time you're finished with a Database Management
System you can rely on you've spent hundreds and maybe thousands of dollars.
At Thinkers Soft Inc., the price of computing is more reasonable than you think.
Data-Vu™ by Thinkers Soft Inc., has three features which makes it one of the most

powerful data management facilities available.

EM N‘\‘FA

Everyone has heard that

4. Automatic Menu Generator

Allows you to generate menus and use
them as a personalized tool to run your
application programs.

ALL THIS_FOR
$1h9 (Disk &

Manual)
CP/M* Compatible

Specify Diskette Format

$2 additional shipping costs per diskette.
Prices subject to change without notice
‘Registered trademark of

Digital Research. Inc

Thinkers Soft, Inc.

Call Today

l. Garden City, NY 11530

P.O. Box 221, 221 Clinton Rd.,

Dealer Inquiries Invited

(516) 294-8104

We Accept Master Charge
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Circle 414 on inquiry card.

memory, or is the rest of it all avail-
able to the user? Is anything else
mapped to the memory?

Tesler: Oh, I see what you're say-
ing—the shared memory. Shared
memory with /0O is not main
memory. The 17O memory is in the
170 cards.

Rosing: It's not in the memory, but
it'’s accessed like main memory, from
the 68000 bus.

Tesler: It's in the address space, but
it'’s not in those 64K chips.

BYTE: A certain address is really an
1/0 port, is that right?

Rosing: Yes; it's the top physical ad-
dress of the 68000.

BYTE: Did you consider voice as part
of the user interface?

Rosing: Yes. We looked at it pretty
hard and at one time in the early
system we actually had a CVSD-
based voice subsystem in the com-
puter, and we took it out because we
didn't feel it achieved the quality we
wanted to have associated with this
system.

BYTE: What does CVSD mean?
Rosing: Continuously Variable Slope
Delta modulation. It's much easier to
say alphabet soup. We've thought
about voice; it's part of our network
architecture and will appear in the
future, but only when we feel the
technology’s right so we can be proud
of what we offer.

BYTE: That'’s both input and output?
Rosing: Right. We look at voice as
being three problems. There’s store
and forward, which is just moving
voice messages around, like a glori-
fied answering machine. Second is
text to voice; and third, of course, is
voice recognition, or voice to text.
The last one’s the hardest of all, but
we look at voice technology as
something we have to approach in a
unified way.

BYTE: What about the program-
mable serial ports? What chip is used
there?

Rosing: They use the Zilog SIO. That
was one of the last major changes we
made in the hardware design. We did
it because we had two high-speed
ports with less board space, and the
Zilog SIO chip supports asyn-
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64K STATIC RAM MEMORY

S-100 STATIC MEMORY
BREAKTHROUGH
| S S 71T 2 e 1

Finally, you can buy state-of-the-art
S-100/IEEE 696 static memory for your
computer at an 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 compietely 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.

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 (less shipping).

NEW S-100 PRODUCTS COMING
SOON:

* DUAL 8/16 BIT CPU BOARD

* 128K 8/16 BIT STATIC RAM

* 256K 8/16 BIT DYNAMIC RAM

9629.

48K PARTIALLY POPULATED $519.
32K PARTIALLY POPULATED $409.

64K RAM, MODEL MM65K16S

® 64K X 8-bit

e Speed in excess of 6 MHz

e Uses 150ns 16K (2K x 8) static RAMS

¢ Ultra-low power (435 Ma. max. —
loaded with 64

e Bank Select and Extended Addressing

¢ A 2K window which can be placed
anywhere in the 64K memory map

¢ Four independently addressable 16K
blocks organized as:

— Two independent 32K banks or

— One 64K Extended Address Page or

— One 48K and one 16K bank for use
in MP/M! (option)

e Each 32K bank responds
independently to phantom

® 2716 (5V) EPROMS may replace any or
all of the RAM

¢ Field-proven operation in CROMEMCO
CROMIX* and CDOS*.

e Compatible with latest IEEE 696
systems such as Northstar, CompuPro,
Morrow, IMS, IMSAI front panel, Altair
and many others.

OEM and DEALER Inquiries Invited.

Memory™
Mearchant

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

Circle 252 on inquiry card

FULL TWO-YEAR
WARRANTY.
T

The reliability of our boards,
through quality-controlled production and
proven performance, has enabled us to
extend our warranty to a full two years.
That's standard with us, not an option.
This includes a 6-month exchange
program for defective units.

Shipped direct from stock.

All Memory Merchant's boards are
shipped direct from stock, normally
within 48 hours of receipt of your order.
Call us at (415) 483-1008 and we may be
able to ship the same day.
16K RAM, Model
MM16K14

16K STATIC RAM $169.

16K x 8 Bit

Bank Select & Extended Addressin

Four independently addressable 4
blocks

One 4K segment equipped with 1K
windows

Uses field-proven 2114 (1K x 4) RAMS

Low Power (less than 1.2 Amps)

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

Prices, terms, specifications subject to
change without notice.

*Cromix and CDOS are trademarks of CROMEMCO.
' MP/M is a trademark of Digital Research


www.americanradiohistory.com

Hank: Here's the report you've been
waiting for. Hope you put your system
on automatic and didn't stay up.

-

P

sy

the latest stock reports or waging galac-
tic wars in the middle of the night. more
and more personal computer users are
communicating. With each other With
offices. With networks. utilities and mail
services all over the country.

ications A first-rate telecomputing
system thatcombinesan intelligentRS-232
connect modem with a sophisticated,
easy-to-use communication_s;_g;l am.
The Smartmodem 300. Think of it
as your computer’s telephone. Just plug
it into any phone jack. and the Smart-
modem 300 sends messages to and from

//////// Z ”’////// " Your cfnputer’s teieone.
iy

/////// %

4///////// ////////

Whether they're getting the jump on ////I/

And I{ll:ies is providing the commun-

To all reps: Price changes on following
items effective immediately:
N@. 10-111A; 10-114A: 10-AL.

pny
/

-y n y /////////%
//// /%//////////////A'//////////////////

your personal computer. at 300 bits
per second. over ordinary phone lines.
Goodbye isolation. Hello world.

Your modem is the one peripheral that
makes your computer a computer system.
So it's only natural that you'd want the
best modem for your money. (One that
comes with a limited 2-year warranty.)
The Smartmodem 300 is a wise choice.
Far superior to acoustic coupler modems,
which connect to the telephone receiver.
And it's so easy to use.

It dials. answers and disconnects
calls automatically. operating with
rotary dials. Touch-Tone* and key-set
systems. Plus it works at full or

uplex. which simply means that
connecting to a time-sharing system.
-while it is a big deal. is no big deal to do.

Indicator lights let you see
doing. while an audio speaker
lets you hear it. (Is the remote
system down, or was the

Now all these extras aren't absolutely
necessary. We could have gotten by

without them. But at Hayes. we're not

what your Smartmodem is
line just buiﬁ? This way. you'll know)
satisfied with just “getting by.” That's

Take that. bud. (And retaliate fast.
1 know phone rates are low now. but
game's cutting into sack time

whﬁl we made the Smartmodem 300 so—

well, smart. You can even program it.

In fact. we've provided one for you.
Announcing Smartcom II™ The

communications program designed by

Hayes spedifically for the Smartmodem.

If ever there was friendly software. the
Smartcom Il is it!

The first time out, you'll be creating
messages, sending them, printing them
and storing them to disk. Simultaneously.

Likewise, when you'e on the receiv-
ing end. Only you really don't need to
be. With Smartcom Il and your Smart-
modem 300, your computer does it all,
completely unattended!That's espedially
helptul if you're sending work from
home to the office. or vice versa.

Butit's just part of the story. For instance,
before you communicate with another
system. you need to "set up” your
computer to match the way the remote
system transmits data. With Smartcom
11, you do this only once, the first time.

er that, the information (called para-
meters) is stored in a directory on the
Smartcom II. Calling or answering a sys-
tem listed in the directory requires just
a few quick keystrokes.

You can store length&logon sequences

e same way.

®
Hayes’ ;o

automatically exe-
cutes awhole string of numbers to connect
you to a utility or information service.
And if you need it. there’s always
“help.” Even while you're on-line, the
screen will display explanations about a
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Welcome toTELEMAIL! Your last access
was Tuesday, Jan. 4, 1983 11:07 AM.
CHECK these bulletin boards:
TELEMAIL... TELESOFT...

prompt. message or parameter that will
get you on your way in no time,

Smartcom II also provides a directory
of the files stored on your disk. You can
create, display. list. name. re-name or
erase any file right from the Smartcom II
screen.

And now Smartcom Il is available for
the IBM PC**and Xerox 820-IIt.

Like all our products. Smartcom II
and the Smartmodem 300 are backed
by excellent documentation and full
support from us to your dealer.

So see him today. Link up to the excit-
ing world of telecomputing. Get a tele-
phone for your computer.

Hayes Microcomputer Products, Inc.
5923 Peachtree Industrial Blvd.. Norcross,
Georgia 30092. 404/449-8791.

Smartcom Il is a trademark of Hayes Microcomputer
Products. Inc.

*Trademark of American Telephone and Telegraph
*“IBM is a registered trademark of International Business
Machines. Corp.

tXerox 82011 Is a trademark of Xerox Corporation

©1983 Hayes Microcomputer Products. Inc.

Sold onlyin the U.S.A.

Circle 194 on inquiry card.

BYTE Interview mmm———————

chronous as well as byte-sync and bit-

| sync protocols. We felt that made a
| heck of a lot more sense for the
| customer as
| toward X25-type packet

the world evolves
trans-
mission. We didn’t want to make the
customer buy an I/0 card to upgrade
from async to bit-sync. We have only
three 1/0 slots, so we're careful not to
waste them on things we can put in
the main machine.

BYTE: Both serial ports can be bisyn-
chronous?

Rosing: Yes; they can be programmed
any way.

BYTE: And can this SIO function as a
UART?

Rosing: Yes. A UART/USART com-
bination.

BYTE: When did you know that you
were going to have half a megabyte as
standard memory? When did you
know how much you were going to
need?

Daniels: It's always been a backward
sort of thing. We had the capability
for a full megabyte in the machine,
and it was more a case of how much
memory we needed to achieve our
goal.

Tesler: The sales force wanted it to be
128K; the programmers wanted a
megabyte. We negotiated.

Rosing: Since we were writing the
code we got the megabyte.

Tesler: So the hardware people made
it as big as they could in the address
space, and then after some testing of
the system we determined that half a
megabyte was a reasonable compro-
mise of cost and performance.
BYTE: Do you expect the standard
memory on other manufacturers’
machines to jump dramatically after
the appearance of Lisa?

Tesler: Well, apart from its impact on
cost, 1 don't think the amount of
memory is a critical factor in deciding
what machine you want to buy. If
youre an end user, you should be
buying a machine based on what it
does for you, how easy it is for you to
learn, how easy it is to use. Whether
it has 12 bytes or it has 12 megabytes
doesn'’t really matter to the end user,
which is our marketplace. We're not
selling the machine primarily to pro-
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grammers who might care about that.
End users have no idea which systems
have more memory or less memory
or one megabyte or one hundred
thousand bytes. If other manufac-
turers are trying to match Apple, they
should try to match us on ease of use
and functionality and things like that.
If they can do it in a small amount of
memory, more power to them.
BYTE: Doesn't it matter when you're
doing something like dictionary soft-
ware or when you want to read a dic-
tionary into memory fast and proof-
read a document very fast?

Tesler: Yes, there are certain func-
tions where it definitely makes a dif-
ference. We have that in our Lisa
Calc. In order to do rapid recalcula-
tion, the whole matrix really should
be in resident memory, so we spent a
lot of time coming up with a data
structure that packed that data as
tight as possible so that it would get
as many cells as possible into
memory, no matter what size
memory there was.

BYTE: Your version of BASIC will
use more than 64K?

Daniels: Oh, yes. We could have put
less memory in it, but the perfor-
mance would have been unaccep-
table. Unfortunately, some com-
panies advertise machines that have
less memory than anyone would ever
reasonably buy. We haven't tried to
do that here.

BYTE: You didn't use less memory
and fewer disk drives than would
really be effective, and so on?
Daniels: Yes, and I think when you
look at the typical configurations that
people buy of other machines, the
cost is really not that different from
the kind of costs we're talking about
for Lisa. If the other machines get
loaded up with disks and memory
and the other kinds of things you
want to run, then their prices will be
comparable.

BYTE: When you decided you had to
have hard-copy graphic output that
accurately represented the quality of
the screen graphics, what choices did
you consider before you did this
amazing adaptation of a $600-$700
printer?
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If you use a Word
Processor, you need

GRAMMATIK"
Beyond Spelling Checking

Grammatik can find over 15
different kinds of common errors
missed by simple spelling
checkers alone, including
punctuation and capitalization
errors, overworked and wordy
phrases, and many others. Use
Grammatik with Aspen Software's
spelling checker Proofreader,
featuring the Random House
Dictionary®, or with your current
spelling checker for a complete
document proofreading system.

Read what the experts say:

“The perfect complement to a
spelling checker.”

Alan Miller, Intertace Age, 5/82
“A surprisingly fast and easy tool for
analyzing writing style and
punctuation.”

Bob Louden, infoworld, 12/81
“Anyone involved with word e
processing in any way is encouraged
to get this excellent program.”

A.A Wicks, Computronics, 6/82
“A dynamic tool for comprehensive
editing beyond spelling corrections.”

Dona Z. Meilach, Interface Age, 5/82
“A worthy and useful addition to your
word processing software.”

Stephen Kimmel. Creative Computing, 6/82

Works with CP/M®,
IBM-PC®, TRS-80®

Grammatik $75.00
Proofreader $50.00

Order directly from Aspen
Software, or see your local dealer.
Specity your computer system
configuration when ordering!
Visa, Mastercard accepted.

Random House is a reg k of Rand
House, Inc. Other registered trademarks: CP/M: Digital
Research — TRS-80: Tandy Corp. -- |1BM: I1BM —~
Proofreader, Grammatik: Aspen Software Co.

Aspen Software Co.

1,
P.O. Box 339-8 Tijeras, NM 87059 @

(505) 281-1634
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BYTE Interview sssssss—ssss———

Rosing: A wide range of options were
being discussed, all the way from
thermal printers to laser printers. We
tried to identify what’s critical in the
marketplace. We thought there were
two printers of first priority: a per-
sonal printer and one with letter
quality. At the same time our sister
division, the Apple II-lII division,
was evaluating the same two sets of
printers. So we teamed up and did a
survey of virtually all the printers
that were available from every
manufacturer who would have the
volume capability to serve our needs.
We did an extensive test and put
about eight dot-matrix printers
through their paces with really tough
software. Quite a few of them just fell
right off the table—it was clear that
the quality wasn't there. Certain ven-
dors were also much more responsive
to fixing problems. So it really boiled
down to two printers. Then, as we
developed our printer software, the
one were using now —the C. Itoh—
just far and away stood out as having
the best mechanical design. You
could put the dots where you wanted
them repeatedly, and that’s what we
needed more than anything else in the
world — good mechanical design.
Rosing: And a good price. Same for
the letter-quality printer.

BYTE: The printer you are using is
from C. Itoh, but it's your own ROM
and your own systems software that
drives the printer through the ROM.
Rosing: Correct.

BYTE: What else can you tell us
about the printer, especially the dot-
matrix?

Daniels: Mechanically it’s just a raster
device.

Tesler: A character generator is built
into it; it has some capabilities. It
has a single type style that can be
stretched horizontally and vertically
as it’s printed, and it has what they
call a graphics mode. They thought
that would be used lightly, but it's
what we use almost exclusively. And
even within the graphics mode, there
are two resolutions, low and high.
High resolution is a lot slower. We
wanted to offer the user all these
choices.

www.americanradiohistorv.com

BYTE: So this is a custom design for
you. . . custom changes?

Tesler: Custom changes I would say,
yes.

BYTE: Did you say it sometimes
prints out in character mode? 1
thought all of its printing when you
were controlling it was using the
highest resolution.

Daniels: I think all the stuff you saw
was done at high resolution.

BYTE: For speed you can go to a dif-
ferent mode?

Tesler: Yes; we're planning to offer
the customer a way to get a quick
draft using the character generator.
Characters won't look quite the way
they will in the final version, but you
can get output in a hurry.

Rosing: The printer will have three
different speeds and three different
quality levels.

BYTE: Do you have an idea where
you're going next?

Rosing: We have what feels like ten
years’ worth of backlog. We have a
pretty good idea what we're going to
do for the next few years.

BYTE: What's that?

Rosing: The thrust is to expand the
level of integration within the ap-
plications and to add facilities to
make it easier for more applications
to be written outside of Apple.
BYTE: Those facilities are
development toolkit?

Rosing: Yes. The development toolkit
is a key thing. And for a large part of
the marketplace, adding network ap-
plications and data communications
is very important. Last but not least is
adding really serious database func-
tionality to the system. If you add all
that up, it's as big a task or bigger
than what we've just done.

Daniels: In fact, almost as important
as the team building that we've gone
through is building up this founda-
tion that we've used to create the six
applications we've now built. The
foundation is an amazing application
machine. We and others outside Ap-
ple can build applications that are just
amazing now, because no one has to
rebuild the foundation. It's already
there, in place, and we really hope to
leverage off that in the future.®

the
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FROM
TECMAR

NEW
REMOVABLE
CARTRIDGE

WINCHESTER

Wwrite for new Tecmar Information Kit

TECMAR

Personal Computer Products Division
23600 Mercantile Road

Cleveland. Ohio 44122

Phone 216-464-7410iTelex 241735

complete with
controller & cartridge

fhis is the breakthrough in
storage that IBM PC people
have been waiting for, as
fecmar engineering keeps
you moving ahead

¢ the new SyQues!
5 Megabyte removable
cartridge Winchester disk
drive
complete, easily installed
in IBM PC or available in
IBM-compatible Tecmar
expansion chassis
new lecmar superspeed
controller
Tecmar disk sharing for up to
41BM PCs
your best solution for mass
storage, and the most
sensible back-up system
available

We believe this is the future

in sforage because we have
proved its reliability and

its advantages. The new
removable cartridge gives
you unlimited memory at a
lower price tag than the basic
Winchester at comparable
speed

complete with
81 795 ntroller & cartridge
AVAILABLE NOW Al YOUR 1ECMAR DEALER

TECMAR COMPATIBILITY, VERSATILITY,

RELIABILITY, AFFORDABILITY,

RESPONDABILITY

The first and only complete line of fully
ompatible expansion options for IBM

PCs. including every type of disk drive

NEW SHARED WINCHESTER PC-MATE'
Our new G1 subsysterm upgrades our
original with 3 times faster speed. sharing
for up to 4 IBM PCs ntroller Board
available for upgrade on trade-in

PC-MATE' FLOPPY
Controller Board will handle 5% and 8"
disks. Winchesters can be installed in our
floppy subsystem cabinet
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Unique combination of features

Unusual flexibility
Attractive price

A new dimension in small computers.

In its price range, the new IBM
Instruments Computer System offers

higher levels of function and performance

than other computers.

For scientific, engineering and general
computing applications, including instrument
control and data acquisition, data analysis and
communications, no other computer is like it.

The IBM Instruments Computer System
is based on the highest performance general
purpose processor available. Modular design
permits you to select a configuration to meet your
present needs exactly. Provision for continuing
enhancement and upgrading is built in.

The inside story

Basic working memory
is exceptionally large. When
expanded fully, the IBM
Instruments Computer System
has up to 5 megabytes of
working memory.

You'll find more standard
communications ports and more
connection modes than on other computers at or
near the price. The optional integrated Analog /0
card further enhances connectability.

You’ll also find a priority interrupt driven
system with 32 levels of interrupt and 4 direct
memory access channels.

The outside story

This is a computer that people find simple
to understand and easy to use. Up to three
interface modes (two programmable keypads and
a keyboard) provide a wide range of choices for
interacting with the system. Operation is from

Clrcle 202 on Inquiry card.

menu or by simple direct command.

The system provides integrated high
resolution graphics on a CRT. Hard copy is
supplied by an optional high resolution 4-color
printer/plotter using plain paper. These high
levels of resolution are standard from IBM
Instruments, extra on others.

Optional diskette and disk drives provide
up to 44 megabytes of on-line storage.

A real-time, multitasking operating system
and a wide range of programming support
enhance the usability of the system.

The value story

The IBM Instruments Computer System
can grow easily; you can add options yourself.
Your initial investment is protected.

Starting at $5,695, this system gives you
outstanding power, capacity and performance for

the money.

Processor

® 68000 8-MH:z

Working Memory

® Up to 128K bytes of
ROM

® 128K bytes of RAM
expandable in 256K
increments up to 5
megabytes

Disks and Diskettes

® Up to 4 Diskettes.
5%""-322K bytes or
8"-1 megabyte each

@ Up to four 544"
Winchester type
disks, 5 or 10
megabytes each

SPECIFICATIONS, IBM INSTRUMENTS COMPUTER SYSTEM

Communications

® RS232C—3 ports

® [EEE-488 bus

@ Purallel VO

©® VERSAbus®
compatible system
bus

® Analog /O card

Printer/Plotter

@ 4-colors

® Up to 200 cps

® 200 x 336 dots/inch

@ Full dot pattem
control for graphics
plotting

Display Screen

@ 12 adjustable

©® 80 characters x 30
lines

*Trademark of Motorola, Inc.

©® 768 x 480 dots

® Memory mapped

Keybourd and
Keypads

@ Full alphanumeric
keyboard plus 10
programmable keys

® Upto 57
programmable soft
keys on processor

©® 10 programmable soft
keys on CRT

Programming

® BASIC/FORTRAN/
PASCAL assemblers

® Utilitiew/Diagnostics

® Chromatography,
FTIR and other
application programs

We'd like to tell you more about it.
Simply call 800-243-7054. In Connecticut,
call 800-952-1073. IBM Instruments, Inc.,
Orchard Park, Box 332, Danbury, CT 06810.
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T=== Instruments

Ine~


www.americanradiohistory.com

The Enhanced VIC-20

Part 1: Adding a Reset Switch

Joel Swank
12550 SW Colony #3
Beaverton, OR 97005

Most microprocessor chips have an input pin called
Reset. When an electrical zero or ground is applied to this
pin, the microprocessor clears all internal registers and
starts a preselected sequence of initialization instructions.
That’s how a microcomputer begins operation when you
turn it on. Most microcomputers also have a Reset switch
that enables the operator to apply the zero signal to the
Reset pin to restart the computer. Unfortunately, the
Commodore VIC-20 does not.

The VIC has a restore function that is activated by
pressing the Stop/Run and Restore keys at the same time,
but it doesn’t use the 6502 microprocessor’s Reset line. In-
stead, the Restore key is connected to a 6522 VIA
(versatile interface adapter) that is programmed to inter-
rupt the 6502 microprocessor each time you press the
Restore key. The 6522 is connected to the 6502's NMI
(nonmaskable interrupt) line. When the VIA interrupts
the microprocessor, the program being executed stops
and the VIC NMI interrupt-handling routine takes con-
trol. This routine checks to see if the Stop/Run key is de-
pressed and, if it is, executes the warm-start routine. If
the Stop/Run key is not depressed, the original program
continues. In normal operation, this method of resetting
the VIC works fine. When a program runs astray, you
just press Stop/Run and Restore to recover. Any BASIC
program in memory is preserved, and all parameters
(screen color, sound, input/output devices, etc.) are reset
to default values.

Editor’s Note

The VIC-20 is one of the new breed of low-cost computers that offer a
surprising amount of computing power for the money. But its low cost
means that it lacks some of the features we've come to take for granted.
In this series of articles, Joel Swank will “enhance” the VIC-20 and
hence increase the utility of this very interesting computer. . . .S.J.W.

118 February 1983 © BYTE Publications Inc

For the restore function to work, the VIA must be pro-
grammed properly. If the errant program has inserted
random data into the VIA registers, the restore function
will not work. There’s another problem: the 6502 can
enter a state in which the NMI has no effect. In this
“hung” state, the 6502 performs no operations. You rare-
ly encounter it when you use BASIC programs, but if you
try to develop any machine-language subroutines, it
could happen often. In both of the above cases the restore
function does nothing. The only way to recover is to turn
the VIC off and back on again, thereby erasing any data
or programs that are in memory. A Reset switch can
reinitialize the VIC without turning it off while preserv-
ing anything in memory.

Installing the Switch

You can implement a Reset switch for the VIC by add-
ing two wires and a switch. Figure 1 shows the schematic
diagram for the VIC Reset circuit. Normally, the 555
integrated circuit (IC) timer on the VIC board is used to
generate a 3-second low pulse on the Reset line at power-
up. The switch serves to temporarily connect pin 2 of the
555 (the trigger input) to the ground line. That causes the
555 to repeat the pulse, which completely resets the VIC
system without losing the data in memory. (Note: mak-
ing this modification to the VIC will invalidate your war-
ranty, so you might want to wait until it has expired.)

The Reset circuit requires one normally open SPST
(single-pole, single-throw) push-button switch and two
6-inch lengths of stranded insulated hookup wire. To in-
stall the circuit, you'll need a 25-watt or smaller soldering
iron. Do not use a 150-watt soldering gun; it will destroy
your VIC's printed-circuit (PC) board. Be sure to use only
rosin core solder. You'll need a pair of wire cutter/strip-
pers and a pair of small needle-nose pliers. To mount the
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Create transportable software with....

MULTIUSER

JATAFLEX

Get unmatched relational data base
power and applications transportability
with DataFlex. Applications created
with DataFlex run on single and multi-
user, 8 and 16 bit systems! What other
data base lets you take advantage of:

CPM Action DPC/OS™
MSDOS Molecular N-Star™
PCDOS Novell Share/Net™
PC-Net Televideo Mmmost™®

CP/M-86 Corvus “PC” Network
MP/M-86 TurboDOS
OSM Zeus™ ?7?? Network

Multi-user operating system imple-
mentations of DataFlex provide data
protection to the field level in the data
base, allowing multiple users to run the
same on-line multi-file application.

All DataFlex versions provide on-line
multi-key ISAM, powerful data entry
and report generation, and a friendly
menu to run your applications.

For more information contact your
dealer or:

SATRACCESS
CORPORATION

4221 Ponce De Leon Blvd.
Coral Gables, FL 33146

(305) 446-0669

CP/M & MP/M® Digital Research, MSDOS® Microsoft,
PCDOS®™IBM, TurboDOS®™ Software 2000.
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Figure 1: A circuit diagram for the Reset switch, which has been
added between pins 1 and 2 of the 555 IC timer.

switch in the case, you'll need a V4-inch electric drill and
drill bits. A small vise to hold the switch while soldering
would be handy. You will also need a small Phillips
screwdriver to disassemble the VIC.

First disconnect the power cord and any peripherals
that are connected to the VIC. Then turn the VIC upside
down and remove the three Phillips screws in the bottom
front of the case. Turn the VIC back over and lift the top
front of the case. It should separate from the bottom and
hinge on some hooks at the rear of the case. You will see
two sets of wires that connect the top and bottom of the
case; these connect the main PC board in the bottom of
the case to the keyboard in the top. The group of 18 wires
on the left is for the keyboard. The wires must be discon-
nected at the connector on the PC board. Gently work
loose this connector to reveal a row of square posts. The
two wires on the right are for the power LED (light-
emitting diode). They must also be disconnected from a
connector on the PC board. When both sets of wires are
disconnected, remove the top of the case and put it aside.

Let’s take a look at the VIC board. Two versions are
currently in use. The original version, made in Japan,
was produced under an FCC waiver that allows it to emit
substantial RFI (radio-frequency interference). A small
printed notice over the game input/output (I/O) port
states this waiver. The newer VICs, which are produced
in the United States, have sufficient shielding to meet
FCC regulations, Their PC boards are also arranged dif-
ferently. I have one of the older models, so I'll approach
it first.

On the older versions of the VIC, the right side of the
PC board is almost completely taken up by the power
supply and heat sink. On the far right are the connectors
for the power cord and the game I/O. At the right rear is
the housing for the expansion slot. The left side is taken
up by the ICs that make up the VIC computer. The two
40-pin ICs in the left rear corner are the two 6522 VIAs
that the VIC uses to communicate with external devices.
Just in front of them are the two 24-pin ROMs (read-only
memories), which contain the machine-language routines
that make up the VIC control program and BASIC. In
front of them is the 6502 microprocessor that controls the
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10330 Brecksville Road, Cleveland, Ohio 44141 of Digrtal Research Corp
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Photo 1: The VIC-20 circuit board. The Reset switch, shown at
left, has already been installed in the American version. (Photos
by John M. Hannan.)

Photo 2: A close-up of the VIC-20 circuit board. The Reset
switch is connected to pins 1 and 2 of the 555 IC timer next to
the lower left-hand comer of the perforated metal box.

entire system. At the rear center is the 24-pin ROM that
contains the VIC character-set patterns and the 40-pin
6560 video-interface chip (hence VIC) that controls the
output to the TV. In front of the 6560 are the ten 2114
RAMs (random-access read/write memories) that make
up the VIC's 5K-byte standard memory. The rest of the
ICs on the board are the TTL (transistor-transistor logic)
chips that perform the address decoding and interface
between the larger ICs.

Photo 1 shows the newer version of the VIC, which has
the power supply, expansion slot, and game [/0O on the
right side. It has additional metal shielding over the
power supply as well. The ICs on the new version are re-
arranged. The 6502 microprocessor and the two program
ROMs are located in the right front just below the power
supply. The RAMs are located in the front left in two
rows. The character-set ROM is just to the right of the
RAMs. The 6522 VIAs are located in the left rear corner.
The 6560 and the rest of the TV circuitry can be found in
the center rear covered by a metal box. The 555 timer is
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located at the left of this metal box.

You will install the Reset switch at the center of the far
left end. To the left of the perforated metal box is the 555
timer (see photo 2). With only eight pins, it is the smallest
IC on the board. Connecting the Reset switch involves
soldering wires to pins 1 and 2 of this IC. The 555 has a
dot beside pin 1. The pins are numbered counter-
clockwise from pin 1.

Before you make any connections, you must take the
PC board out of its case. Remove the screws in the cor-
ners of the board, the two screws along the rear edge, and
the screw along the front edge. The old version also has a
black screw in the front center of the black-metal heat
sink. Do not remove the two screws along the right edge.
Once you've removed these seven or eight screws, the PC
board should lift easily out of its case. If the area you're
working in has any static electricity, make sure you
discharge yourself by touching a metal object—a filing
cabinet or table, say—before touching the PC board.
Static electricity can destroy the delicate ICs on the VIC
PC board.

Place the PC board on a flat surface to install the
switch. Strip about % inch of insulation off each end of
the two 6-inch lengths of wire. Twist together the strands
of the four exposed ends and tin them by melting solder
into the strands—that makes them easier to solder to the
board and the switch. Next, solder one end of each wire
to one of the connections on the switch. Solder the other
end of one of the wires to pin 2 of the 555 IC. Solder the
other wire to pin 1 of the 555. When you solder the wires
to the pins, get the connections hot enough to melt the
solder, but be careful not to get them too hot. Excess heat
can damage parts and cause traces to lift from the board.
The key is to work as fast as possible.

After you've made all the solder connections, you’'ll be
ready to prepare the case for mounting the switch. You’ll
have to drill a hole through the left side of the case large
enough to accommodate the neck of the switch. Because
the VIC case is about % inch thick, you may have to
countersink the hole (i.e., make it funnel-shaped) so that
enough of the neck of the switch will fit through to fasten
it. Locate the hole high enough from the bottom of the
case so that the switch will not touch the PC board and
close enough to the 555 so the wires will reach. Drill the
proper size hole. If you need to countersink, use the point
of a larger drill bit to partially increase the size of the hole
from the inside of the case. After drilling the hole, make
sure that the switch fits properly. Return the PC board to
the case and reinstall the seven or eight screws that hold
the PC board. Then insert the switch into its hole and
fasten it securely. Reattach the two cables from the top
half of the case. The cable on the left, for the keyboard, is
keyed and will install in only one direction. The polarity
of the LED cable on the right does not matter. Place the
hooks in their slots at the rear of the case and gently close
it. If the case is slightly warped, you may have to press
down on the rear to get the hooks to engage properly.
After you've closed the case, examine it on all sides to be
sure that it has no gaps. Turn it over and reinstall the
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alpha

Transfers any file back and forth!

Increase VisiCalc and Wordstar power by transferring Turn on the computers and the software does all the work,
flles from the Apple Il to the IBM Personal Computer—with asking you for the name of the file being transferred, the
no retyping and no errors! transfer speed, and the type of connection you are using.

CONNECT Apples to IBMs, Apples to Apples, or IBMs to Less than one minute after powering up, the transfer starts.
IBMs. Transfer information from any file thousands of miles— The software checks to make sure that no errors occur during
in minutes. transmission.

UPGRADE your 64K Apple VisiCalc to 256K I1BM VisiCalc Alpha Products for the IBM Personal Computer

power. Your worksheets can be larger. All Alpha products come with spoken Instructions.
INCREASE your Apple Wordstar 130K floppy Alpha Software— professional, innovative,
capacity to IBM DOS Wordstar 320K floppy and easy to use.

capacity. Over twice the space on disk. Data Base Manager  Type Faces

CONTROL communication from either side in either Question  Malling List

direction with Master/Slave operation. i Call us for participating Computerlands and
COMMUNICATE with people using the Electronic Ely other dealers at (617) 229-2924.

Mail mode. The Apple-IBM Connection can be K3 .

used to send messages to Apples or IBMs. REQUIREMENTS

Designed for the non-technlcal user, the Apple- j Apple ll—1 Disk, 64K Memory. D.C. Hayes Micro-
IBM Connection comes with a disk for the Apple . ) modem Il or Mountain Hardware CPS Card.
and a disk for the IBM. Connect the two computers IBM RC.—1 Disk, 96K (Compiled Version) or
with a cable or a teilephone modem and insert ! 64K (BASIC Version). Any RS-232 Card.

the disks.
'
scalpha

AVAILABLE SOFTWARE CORP s 195 oo

To DAY' 12 NEW ENGLAND EXECUTIVE PARK BURLINGTON, MASS. 01803
a

Circie 18.0n Inquiry card.

Apple is a trademark ot Apple Computer Company. BM Is a trademark of International Business Machines Corp.
VisiCalc is a trademark of VisiCorp. Wordstar is a trademark of MicroPro Corp.
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Listing 1: The Reset program, which will reset the first link field and end-of-program pointers. Starting at line 25, use the POKE

command to enter the program.

PROGRAM TO PESTORE THE BRSIC END

;UIC LIME LINK CRLCULATOR
ASSEMBLE IM TAPE BUFFER
:FIND LAST LIMK

:RDD TWO TO GET

:EMD OF PROGRAM

:AND SAUE IM EMD» POINTER
:ADD ZERG TO HI BYTE
;IM CRSE OF CRAREY

SSHUE IT

;EETURM TO UIC

DEI'IMF!L URLUES IMTO MEMORY
JSE THE PROGRAM

0001 aooo X
000z 00nNG q
oooz 0o
0004 0000 OF PROGEAM POIMTER.
g0es  oono
aens  gonn , CARLL WITH SYS 829
oea? 9000 H
oone  ooon CHHIH =$0533
noge  0oao
ooto  oaon *=$33C
ont1 033C 20 33 CS JSRE CHATH
golz 033ZF 12 CLC
agls 024 A5 22 LA $22
0014 034z €9 02 ADC #2
001s 0344 ¢85 2 STR £20
N0ie 034 A5 23 LDA $£23
001y 0I48 £ ﬂﬁ a0C #0
oats 0348 25 2 STA $2E
o012 034C &0 ETS
20 0340 :
naz1  0z4b :
02z 0240 5 FOKE THE FOLLOWIMG
25 340 3 STARTING AT 2232 TO
00z4 0340 s
0nzs  0zZ4D sEIKE SZ2598%
a0ze 0340 JPOKE 829,51
a2y 034D JPOEE 830,197
nze 0240 ;POKE 221,24
00ze  034b :POKE @32.185
on3e 0340 SEENE - S3305
IR JROKE 834,105
34D JPOEE 935.2
0Z4D ;POKE S38.133
034D JPOKE 837.45
034D C I St = e
074D (POKE 839,35
0z 4D JPOEE 240,145
0345 JPOKE €41.4
1] 034D POKE 42133
0u4n 074D JPOKE 847,46
0041 9Z4ab JFPOKE Sd44, 95
apaz 34D :
004 0340 LEHD
0044 0340 ERRORS= G0

three screws in the bottom. You now have a Reset switch
for your VIC.

Memory Pointers

You can use the Reset switch to recover when
Stop/Run and Restore have no effect. Reset does not
erase a BASIC program, but it does change two pointers
in memory that VIC needs to find the program. One of
the pointers that is altered is the link field in the first line
of the BASIC program. Each line of a VIC BASIC pro-
gram has a pointer to the next line. Reset clears the link in
the first line so that the VIC thinks there are no
statements in memory. Reset also changes the pointer to
the end of the program. Both of these pointers must be
restored to their proper values for the VIC to recognize
the program that is in memory.

The easiest way to restore these values is to use the
PEEK command to examine them before you run the pro-
gram and then write them down in case you need to use

124  February 1983 © BYTE Publications Inc

Reset. Then after you reset you can use the POKE com-
mand to restore them and execute the BASIC CLR com-
mand to reset the other BASIC pointers. Of course,
chances are that when you have to use Reset you will not
have thought to do this. It's possible to find the correct
values for these pointers after the VIC has been reset.
On a standard VIC the first link field is located at
memory locations 4097 and 4098 (1001 and 1002 hex-
adecimal). It is a 2-byte pointer to the beginning of the se-
cond line of the program. The end-of-program pointer is
at locations 45 and 46 (2D and 2E). Finding the end of the
program involves following the chain of BASIC state-
ment links to the end of the program. Fortunately, there’s
a machine-language subroutine in the VIC ROM that will
reset the first link and find the end of the program. To
help in executing this subroutine I wrote the Reset pro-
gram shown in listing 1. The program calls the VIC ROM
subroutine that recalculates the VIC statement links and
leaves the last pointer in a temporary memory area. It

Circle 177 on Inquiry card, w==p
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ANKLIN'S BAKER'S

Extras can more than double the price of your per-
sonal computer. Not so with the Franklin ACE 1200.
It's the professional computer system that includes
the extras—and a long list of exclusive Franklin
features that make it the most extraordinary value on
the market today.

The ACE 1200 has everything you’ll need
to add a color or black and white monitor,
modem, printer, back-up disk drive and
other accessories. You can choose from
the enormous selection of Apple programs
and peripherals because the ACE 1200 is
hardware- and software-compatible with

Apple® ll-compatible
CP/M&compatible
128K of RAM :
Built-in ﬂonpy_

the Apple ll. And, with the built-in CP/M card, you
can run both Apple Il and CP/M programs. Franklin’s
CP/M operates three times as fast as many com-
peting systems, drastically reducing processing
time for most business applications.

The Franklin ACE 1200—the most extraordinary value
on the market today. Call or write today for
the name of your local authorized Franklin
dealer.

Franklin ACE is a trademark of Franklin Computer Corporation.
Apple is a registered trademark of Apple Computer Inc.
CP/M is a registered trademark of Digital Research Inc.
VisiCalc is a registered trademark of Visi Corp.

FRANKLIN

COMPUTER CORPORATION
7030 Colonial Highway, Pennsauken, NJ 08109 609-488-1700
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then increments this pointer by two and stores the résult
in locations 45 and 46 (2D and 2E). To use the Reset pro-
gram, you must first enter it into an unused area of
memory by using the POKE command. As shown in
listing 1, it resides in the VIC tape buffer at location 828
(33C), but it is relocatable and could be located in any
spot you are sure will not be used. Use the POKE com-
mand to enter the decimal value given in the listing (start-
ing at line 25) into memory beginning at location 828.
Next enter a nonzero value into the higher-order byte
location of the link field with the command POKE
4098,1. That lets the VIC ROM subroutine know that a
program is in memory. Call the program with the BASIC
SYS command SYS 828. Now initialize the rest of the
BASIC pointers with a CLR command. The BASIC pro-
gram is now fully restored and you can LIST it or SAVE
it on tape.

Note that you must not use any BASIC variables dur-
ing the above procedure. Doing so will wipe out part of
the BASIC program. And if you're using an expanded
VIC, the location of the first link field is different. If you
have only a 3K-byte expansion board or a Commodore
Super Expander plugged in, the higher-order byte of the
link is located at 1026 (402). If you have one or more
8K-byte expansion modules, the higher-order byte of the
link is at 4610 (1202). You can still use the above pro-
cedure to find the correct link value by substituting the
appropriate address. If you have changed the pointer to
the end of BASIC memory at locations 55 and 56 (37 and
38), Reset will restore it to the default value.

The VIC Reset switch is a handy addition to. the
VIC-20. It can save you hours of retyping a program. Us-
ing Reset instead of the on/off switch will also save wear
and tear on your VIC.®

At last! A professional expandabie single board computer
which offers ail you could sver desire end afford:

2008 Mg o Do 1ot mmnn AT sprnc o
© Vg Mrdmgs tmter emse Comprenmee
- —

B e

e T T

« 4 Bonrens Purts on Vags tapanser B8

ecre

o oma

© 1P00my Pers - oun hane marg

S Dot Poritm i o0 et SAE ShgAg
10 e 108 Baud At most e

2318 8. Park Street, Madison, Wi 53713 (608)255-7400

Circle 251 on inquiry card.

“ELF" Interface

Converts Your
Typewriter into Printer

» FInest print quality ¢ Low cost

» Easy Installation » Quick dellvery

» Fits IBM Selectric® and Electronic
Typewriters

* Models for all popular computers

» Call or write for more Information,
todayl

- We export to all countries -
INTERNATIONAL INC.
5115 Douglas Fir Ra.
Calabasas, CA 91302 U.S.A.

uel: (213) 710-1444 TLX/TWX: 910 494 2100

Circte 215 on inquiry card.

***SALE***

USED COMPUTERS AND
PERIPHERALS

SBC-2001 Advanced Singleboard Z80A
Computer

64K bytes of memory expandable to 256K, DMA,
four serial ports, complete with BIOS for CP/M
2.2, and two 8-inch double-density disk drives.
System has been assembled, tested, and bumed-in

o .$1300
Singleboard CP/M system
AC-85 manufactured by Autocontrol; 8085 pro-
cessor, runs at 10 MHz; 64K bytes of memory; disk
controller performs DMA; CP/M bios in ROM;
three serial ports, with individually software-
selectable baud rates. Price includes: power supply,
two 8inch, doublesided. double-density disk
drives, and CP/M 2.2. ... .negot. $2400

Call or write
Jon Swanson
c/0 BYTE, 70 Main Street
Peterborough, NH 03458
(603) 924-9281

( DAISY WHEEL PRINTERS )
SMITH-CORONA TP-1

529

BROTHER HR-15(2 colors) ..... SAVE
BROTHER HR-1(16k) .......... $749
DAISY WRITER 2000(48k) ...... $999
C-ITOH F-10(40 cps) . $1295
COMMODORE 64 Computer ... SAVE
OSBORNE Computer ......... $1595
SANYO MBC-1000(incl sftwre})  $1585
KAY-PRO Il . - SCALL
ZORBA ol b i o ove SV
Wordstar/Spellstar/Malimerge .. $349
Franklin-Ace 5l SB”J

MICRO MART
5375 Kearny Villa Rd #115. San Diego CA 92123
(619) 268-0169

.
.
.
.
.
.
L]
.
.
.
L]
)

Circie 265 on inquiry card,

Get Graphics

On Your
DEC* LA120

DECPLOT " upgrades your DEC LA120 to
print graphics fast—only 35 seconds per
average page...Just $595. Need color too?
Get DECOLOR™..Only $995. Fully com-
patible with most graphics software and
CRT display terminals.

NEW! VT-125

COLOR PRINTER INTERFACE
$495
Texprint's simple plug-in modules require
no extra custom software for dot-address-
able or character-graphics applications.
Expand LA120 performance, yet preserve
all original functions. Available now from
Texprint or DEC distributors.
*Registered trademark of Digital Equipment Corp.

TEXPRINT. INC

Circle 413 on Inquiry card.

SMITH CORONA TP-1

Letter Quality - Electronic Text Printer
(Daisy Wheel)

Many additional Hardware
and Software items available.
« Atari 800 - $539
« Atari 400 - $229

CALL TOLL FREE
1-800-421-8978

OR WRITE
Computer Source International
Postal Division C
P.O. Box 213, Dalevilie; AL 36322

Circle 110 on inquiry card.
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BYTE's Bits

Publlc-Domaln
Apple Graphics Routines

One reason for the Apple II's popularity
is the large amount of public-domain soft-
ware available for it. Most public-domain
software is rather modest stuff, but some-
one occasionally donates an impressive
piece of software that is easily good enough
to be sold commercially. Such a piece of
software (obviously a labor of love that
reflects much work and talent) is David
Shapiro’s Dr. Cat's Grafix Disk. This is an
Apple II floppy disk running under the
DOS 3.3 operating system that gives the
user a 5K-byte package of high-resolution
Apple graphics routines, the source code
for the assembly-language routines (in
Apple DOS Tool Kit format), some docu-
mentation, and a lot of enjoyable demon-
stration programs.

David sees Cat-Grafix, as he calls them,
as an alternative to the high-resolution
drawing routines provided by Applesoft.
The package has 25 major routines, each of
which can be called from BASIC or
entered via an optional set of ampersand
routines (e.g., &HIRES). The routines in-
clude both color and black-and-white ver-
sions of subroutines that plot points, draw
lines, outline or fill boxes and circles, scroll
the high-resolution screen, and draw char-
acters from a user-defined character set
onto the high-resolution screen.

The disk and associated software are in
the public domain and can be used as part
of another program (commercial or other-
wise) if credit is given to Cat-Grafix. The
disk is currently being distributed through
Apple user groups and can be copied with-
out limitation. If you cannot get this disk
through these channels, it can be ordered
from:

David Shapiro
Pepperland Software
POB 5158
Bloomington, IN 47401

Please send an Apple disk, a check for $8,
and a stamped, self-addressed return
envelope with sufficient postage and card-
board protection for the disk.

I think that Cat-Grafix is one of the most
impressive sets of graphics routines for the

Apple that I have ever seen, and the price is |

certainly right. David is to be commended
for his decision to give this software away.
I hope that his efforts will persuade other
hobbyists to share their work.

Gregg Williams

Senior Editorl

415/453-7033

Please send the following pieces of
computer jewelry:
Gold-  Siiver-
$12. ea. $10. ea.

Lapel Pin $

Amount

N
N, Inc. signifies acks, or stic e
n ¢

k .
areavailapje jp, Pois, they

O Sterling sijye

€ identifieq
Professionays o

COMPUTER JEWELRY
Simms Center/Box 9393
San Rafael, CA 94912

i Tie Tack s

g Stick Pin
§ SubTotal........................ $
§ Shipping & Handling..........
§ CA residents add

§ 6%salestax........c.c...e.

2.00

r18K goid vermeij

Micro

<
O
=
S
O
Actual size %' square

0O Dealer Inquiry
0O Send info re: Corporate Volume Discounts

O Send info re: Custom 14K or 18K Gold—
with or without Diamonds or Rubies

NAME/CO.
ADDRESS:

CITY:
STATE/ZIP:
TELEPHONE:
MasterCard

Visa ___ Expiration Date

Credit Card Number interBank # | |

o 5 G Y 2 D

I TOTAL AMOUNT
§ ENCLOSED ............... $
|

Signature._

Allow 2-3 Weeks for Defivery |

Circle 459 on inquiry card.
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PLATO WIDENS
YOUR CHILD'S WORLD.

Announcing new educational courseware
for microcomputers to improve your child's
Basic Skills, High School Skills or Foreign Language vocabulary.
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The World of Standards

The process for producing standards
is full of checks and balances.

As our civilization grows more
complex, the need for standards in-
creases at an amazing rate. Without
thinking in terms of standards, we are
accustomed to asking for a specific
weight of oil for our car, film of vary-
ing speeds for our cameras, tires of a
certain size, and certain kinds of elec-
tric light bulbs, electric sockets, ex-
tension cords, etc. Standards are vital
to our daily lives. As consumers, we
have become dependent upon stan-
dards and would not tolerate the in-
convenience incurred by a lack of
standards.

Standards are such an integral part
of our daily lives that we are often
oblivious to their existence and
therefore do not always appreciate
their value. As we understand the
role played by standards in our daily
lives, it becomes easier to understand
why a need for standards arises.
When this need in a particular area
becomes acute, the next logical step is
to convene a committee interested in
the subject to develop a standard.

Standards organizations exist to
provide a framework so that stan-
dards that represent a consensus can
be developed and approved.

Much of this material has been adapted from
The World of EDP Standards, 3rd edition, by
R. D. Prigge. M. F. Hill, and ]. L. Walkowicz.
(Blue Bell, PA: Sperry Univac Corporation,
1978). Used by arrangement with Sperry
Univac.
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Chuck Card
2192 Buckboard Circle
Warrington, PA 18976

R. Donald Prigge
418 Sassanqua Dr.
Georgetown, SC 29440

Josephine L. Walkowicz
National Bureau of Standards
Building 225
Washington, DC 20234

Marjorie F. Hill
34 South Lanvale Ave.
Daytona Beach, FL 32014

History

In the early part of our century, the
general need for standards was fairly
widespread, and as a result, several
organizations were founded to
develop standards in a variety of
areas. Therefore, when the first sug-
gestions were made that standards
should be established in the field of
computers and information process-
ing, there already existed mature and
well-established organizations
available to accept that responsibili-
ty. On the international scene, the In-
ternational Organization for Standar-
dization (ISO) authorized the forma-
tion of Technical Committee 97
(Computers and Information Process-
ing) and Technical Committee 95 (Of-
fice Machines). These two commit-
tees have now merged into Technical
Committee 97 (Information Pro-

www.americanradiohistorv.com

cessing Systems). In the United
States, the American National Stan-
dards Institute (ANSI) assigned to the
Business Equipment Manufacturers
Association (now the Computer and
Business Equipment Manufacturers
Association, or CBEMA) the respon-
sibility for forming the corresponding
American National Standards Com-
mittees X3 and X4, which have since
merged into Committee X3 (Informa-
tion Processing Systems). X3 now has
responsibility for all of ANSI's
computer-related standards (see
figure 1 for a chart of the X3
organization).

Meanwhile in Europe, the Euro-
pean Computer Manufacturers Asso-
ciation (ECMA) was formed, and by
mid-1961, the standardization effort
for computers and information pro-
cessing was well underway.

Objectives

While the names and relationships
of these organizations can be confus-
ing, the objectives of all the interna-
tional and national standards bodies
are so similar that they can be
thought of as carbon copies of each
other. Basically these objectives are
development, promulgation, and
establishment of standards; coordina-
tion of standards development; and
exchange of information.

At the technical level the objective
is the development of a standard for a
specific product or process.
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Here’s what your
IBM Personal Computer can
do with Edix+Wordix

(for only $390.00!)

Emboldening

Right

justification

Underlining

Labeled and
automatically
numbered lists

Automatic page and
section numbers in
headers and footers

EDIX + WORDIX gives you
maximum flexibility for creat-
ing your documents. Its unigque
multiple-window screen opens
new horizons to your creativity.
And EDIX is so ¢asy to use most
of our customers claim they
never have to read the User’s
Manual!

Not only can EDIX + WORDIX
do everything we've shown,
but it can drive any printer, and
access special symbols, too.
These and other features make
EDIX+ WORDIX the World’s
Finest Microcomputer Word
Processor!

Circle 168 on Inquiry card.

EMEIGMNG

TECHNOLOGY

2031 Broadway Boulder, Colorado 80302

303 447-9495

For more information or to place
an order, call toll-free 800-782-4896

or s¢e EDIX + WORDIX at

ComputerLand® and other fine computer stores

Dealer inquiries welcome

www.americanradiohistorv.com

Multi-line
headers and
footers

Automatic section
numberingand table
of contents

Automatic

hyphenation

Subscripts,
superscripts, and
overstrikes

Automatic
footnote placement

It takes just a toll-free phone call
to join the growing group of sat-
isfied EDIX+ WORDIX users.
Why not pick up your phone
right now?

Requires 128K IBM PC with
DOS. EDIX demo available
for $15.

™ of C Inc
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Membership and Finance

The membership base of standards-
making bodies varies somewhat, but
in general, at the international level,
the members represent nations. At
the national level, individual mem-
bers represent interests of consumers,
producers, and general-interest
gréups.

Membership in standards organiza-
tions is restricted in the sense that
each organization establishes cate-
gories and balance for membership
but is open-ended in respect to the
number of members. In the ISO,
membership is restricted to the stan-
dards organization most represen-
tative of each nation. ANSI
represents the United States in ISO,
and therefore, no other standards
organization based in the United
States can hold membership. (Other
standards organizations are subtly
restrictive on the basis of technical in-
terest, product produced, or similar
categories.)

Although many international and
national organizations derive their
operating revenue from membership
dues and the sale of standards, others
are wholly or partially supported by
their governments. Several national
standards organizations have ex-
tended their activities to include a cer-
tification program, which contributes
to their income. Most of the organiza-
tions important to computer stan-

~
~
~
~
- ~
SMC SECT. CBEMA
X3
IAC SPARC
TECHNICAL COMMITTEES
HARDWARE SOFTWARE SYSTEMS

Figure 1: Structure of the American National Standards Committee X3 for Information
Processing Systems. The abbreviations stand for the following: ANSI, American Na-
tional Standards Institute; SMC, Standards Management Committee; CBEMA, Com-
puter and Business Equipment Manufacturers Association (the secretariat to X3); IAC,
International Advisory Council; and SPARC, Standards Planning and Requirements
Committee.

dards are self-sustaining nonprofit
organizations.

Technical Committees

Within a standardization organiza-
tion, technical committees are
chartered to develop standards in an
assigned range of interest. Because
this charter generally covers a broad

technical area, a technical committee
may work simultaneously on several
overlapping or independent technical
areas within its assigned responsibili-
ty. A technical committee may also
need to establish liaisons with tech-
nical committees of other standards
organizations or within the same
parent organization.

Most technical committees have an

cradle.

Digihl Diﬂ'ing uni's For Your Acoustic Coupler

" Unit #1: the index finger of your
right hand, used to manually dial a
telephone number and place the
telephone handset in the coupler's

#+TNW |
|
|
P
[ D Dept. 9876 }

/’

Mty

[!"‘.ig

©
Unit #2: TNW's new OPERATOR }
Automatic Calling Unit, automatically pulse
dials under computer or terminal control. Also provides unattended telephone
answer capability. Use it with your acoustic coupler or most direct connect
modems. 110 to 300 bits per second, powerful command interpreter, RS-232
interface to computer or terminal. Complete with power supply, cabinet,
documentation, and full one year warranty for only $129.

3444 Hancock Street, San Diego, CA 92110
(619) 296-2115 e Telexll 910-335-1194 (=
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computers
wholesale

315-472-3055

Box 91 Brewerton, N.Y. 13029

Circle 112 on inquiry card.

We pay UPS shipping charges

on prepaid orders.

—SYSTEMS—

ALTOB! e . 20% OFF LIST
ACS-8000-2............. R )
ACS8000-10................ 6195
ACS-8000-12. . PR P /()
ACOIPEINE o e s i u 8790
ACS-HBIP1S5. ....oonioviranns 3738
(A ULVIS [y PRCSea ¥+ T8 =EEERS 2000
g ARSI T T 2000
Series5150. ... ........... . 2285
Sies 5D, . ars g ) adismsds 0o 4275
ATARI

BRONABK N o 8 Bt b Bl . $659
UL TP O P 259
810 Disk Drive. . ... .. ... .. ... 449
850 Interface. ................ 169
CROMEMCO

The complete CROMEMCO line Is available.

INTERTEC

SuperbrainllJr.............
Superbrainl QD............. 2349
SuperbrainllSD. ............

MORROW DESIGN

[ T .

Micro Decision w/Terminal
O R0 N AP R S VT O

2 DXy i s s aalihi s 06
DI & s s i bt g
Dual Discus2D.............. 38
Call us for prices on the full MORROW line.
NORTHSTAR
Advantage................. $2895
Hopleon 20-68K. . . ... couuive 2655
HD18Mg.Disk.............. 3879
G CPIM®for Advantage .. ..... 119
We carry the complete NorthStar line — Calll
TELEVIDEO
L L o S R I Y $2650
B s e ssibuanrdeithnndlnids 2755
SIS & fl s sl sl agus s VoS 4755
ZENITH
Z-89-80 CP/M®orH/DOS.. . ... $2075
Z-89-82CP/M®or H/DOS. ..... 2115
Z-90-80 CP/M®or H/DOS. ...... 2115
Z-90-82 CP/M®or H/DOS. ... .. 2299

Advertised prices reflect a cash discount on
prepaid orders only. Most items are in stock
for immediate delivery in factory sealed cart
ons with tull factory warrantees.

—TERMINALS—

ADDS

Viewpoint. . ............... .$529

HAZELTINE

g et e AN e Sl

Espritll

Esprit 11l

VEZO0h dos, s dis wadc ais bis il 2

1500. .

IS AN e s LX iyl » b e b s

Executive 80-20

INTERTEC

Intertube Ill . ................. 725

SOROC................. Call!

TELEVIDEO

{1 T | S 4559

(L) P P S 659

G T S AR ok PO, 719

G AR T S 1 AT TRt A 719

BIURD 5. 7% . vy iy e 8 4 b 899

X-tra Page Memory ........... 80

WYBRME. ... kv vvimrresiis MO

ZENITH

ZoIB s d s ot s el s g b o 839

y-L(3) IR O PR St M 549
—PRINTERS—

ANADEX

TR Ser. ... ks repnhbea 479
T37NPar. 689
C.ITOH

Prowriter 8510APar..........
Prowriter 8510ASer...........
Starwriter FIOPar. .........
Starwriter F10Ser............
Printmaster F1I0Par...........
Printmaster F10 Ser. .

C.ITOH Starwriter F10-Tractor, 200
Prowriter .. ... ......... Call
DIABLO

620RO25CPS .............. $1275
B ADICPS . ke i e aih 1949
THBOROT. & <o e digricn v, imiie 8- SVl 275
EPSON

MEBO o 5 5 o v 0,54 Big0 00 b 5o 8 o0 $440
BEPT. ... c0snn<tushosas 520
AR ... ... dbe i by - 716
Serial RS232w/2K ............ 120

INTEGRAL DATA SYSTEMS
Prism80Basic.............. $750
Prism 132 Basic. ............. 1075
Prism 80 Package. ........... 1299
Prism 132 Package. .......... 1465
Prism 80 Attbutcotor......... 1065
Prism 132 All butcolor ....... 1260
PaperTiger445G ... .......... 599
MicroPrism.................. 639
NEC

SRS o nov 0 a piens Qambbe Funs $1515
BBy wd o ov'a SHen sdpol ey 1540
-, U RS e TR L 1650
i D) e B e 2295
.. .. Al e 239%
TSR O T 465
OKIDATA

B0 2 % v o e AR TS v $300
BALS vermam i ein ¢t l s BTy 395
L LSRR LR Y Sy 639
B st 05 s and sannr PN RRE LS 989
BAPY i a'eis i ne yedaml nid B en sl 989
Tractorfor80/82A.............. 80
SMITH-CORONA TP-1.... Call
TEXAS INSTRUMENTS
TI-810Basic................ $1289
TIBIOVCO/Full. ............. 1549
TR0 RO BEIE. ... oo vnvr v 1545
TI1-820 KSR Package. ......... 1739

—MONITORS—

AMDEK

(] O I =P Al AL)]
CONOTIIS QIR | bemin sl oo e 8 i 310
Colorllul ssais i Sul s s YRy ¢ éwabr 649
COIOT Ml ins o weaneimivs adicrti s b 419
T RS ST T 149
BMC
GreenPhos................... 499
SANYO
9"GreenPhos................ $159
AW SrecnPRes. /.. <o) -uraas 209
A3"COIDT ) §: antdd 61t ms v o shg 439
ZENITH

22Ny e d iy 3y LEMre SR e e T RY 115

—HARD DISKS—
CORVUS

* Prease specify what type of computer used

Mirror Backup................ 629
MAEZON

SIVNG. ..vs o e - oot ST O $2235
N0 MG e rpoanvsensiindannpod 2760
L e TR BN T 3020
CPIM®-8100......0000000veeuns 75
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—MODEMS—

HAYES
Micro Modem 100 ............ 279
Micro Modem Il.............. 279
Smartmodem 300............. 215
Smartmodem 1200 ......... .. 520
Chronograph. . ............... 199
NOVATION
4102D300/1200.............. $269
DICAL. et sl duapstasess 145
o mdi LI 310
Nov-2121200Baud .. .......... 549

—SOFTWARE—
ASHTON-TATE
D Base Il . $593
COMPU-View
v-Edit. g 125
MICROAP
Selectllt. . .. .. 155
Selector IV. . 245
Selector V.. ! 455
Glector. . . . . A 245
MICAH
G R Xoad s #5358 > v pm¥ Fon finns ! 225
Expand.......... 85
MICROPRO
Supersort|. .. 165
£ (T G [ A SRR L e | 155
WordStar ............ . 296
Mailmerge . ... ........ 15
DAB TSNS They : n B ol B B 45 s iy 245
CRIOBRAN . g o 55y g ooy b Ywooen o m v 225
MICROSOFT
Z80SoftCard. . ......... 295
Apple 16K RAMCard. . ............ 165
ECNUB0, 000 7 -+ £ 4 Bl o A0 T 44 F's romiss 85
MacroB0.....ciociitrnvrsasnsrnaas 165
Basic 80. .
BASCOMI < ans 745 » spagusys vimwsilnss
Fortran 80 . .
Cobol 80
Sottcard Premimum Pack 625
MICROTECH ............. CALL
OSBORNE
BusinessPack..................... 285
GeneralLedger.................... 59
Payroll. Cost Accounting . . .......... 59
Accs. Payable /Accs. Receivable 59
SORCIM
SUPBRIBIC .. oo« b aasd e e e bm s 225

BLANK DISKS—Call for prices
—MEMOREX. MAXELL,
SCOTCH. VERBATIM—

If you can‘t find what you
need listed here, just call for
the best prices on the items
you require.

N.Y. residents, add appropriate sales tax.
Shipping is not included (unless otherwise
stated) C.0.D.s require a 25% deposit. All
prices and offers may be changed or with-
drawn without notice.
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ISO/TC 97 MEMBER COUNTRIES

S [
EYARTATAUIATE

1SO FUNCTION § A7 QQQQ @ S

TC97 PLENARY PIO|PIDIP|O

sc VOCABULARY P 0|0| P o|PlP 0 PI|P|P 0
sc2 CHARACTER SETS 0 o| P PiP|P|O P|P|O

SCS PROG. LANGUAGES P PiO| P O|P|P|P Plpe| 0 0
SC6 OATA COMMUNICATIONS 0 o|O|P O|P{P|O Plpe| P 0
sc? OOCUMENTATION [1] o|P otpP|PeO PpjOfO 0
px | NUMERICAL CONTROL 0 PlO|P ojPiP|P P|P 0
sc9 PL/NUMERICAL CONTROL [} 0|0 P P|O|P PlP|P 0
SC10 MAGNETIC OISKS 0 ojo|O op PIP|P 0
sen FLEXIBLE MAG. MEDIA (] P|D olp Pipe| P 0
sci12 INSTRUMENTATION TAPE 0|0 0|0 PPl P 0
sc1l INTERCONNECTION 0 0|0 PO PP |P 0
SC14 DATA ELEMENTS 0 P o|p 0|0 O(PjP 0|0 ojo|P 0 0 of0 P/ P|O PiP*|O 0
| SC158 LABELLING 0 0 0 ojo|P 0 o|P|P P 1] PP P P|O 0
SC16 OPEN SYSTEMS PiP|P 0P PiP PIP|P Pl!O 0 P|P P P P ojojr|O PlPe P

sc1? ID/CREDIT CARDS P P o|p 0|0 P|IP|P [1] PP 0 0 P|PIP PP

sc12 TEXTPREP. &INTERCHANGE! P PP P|P|P 0 PP P 0 [ 4 PP

$c19 OFFICE EO. & SUPPLIES 0 0 o|p|P|P 0 e 0 O|P|P PP
NOTE: All data as ¢ P-PRINCIPAL 0-0BSERVER P*- SECRETARIAT

ot 82-06-15

Figure 2: The ISO/TC 97 is the technical committee for information systems. The member countries belong to one or more of the
various standards committees (SC) under the technical committee. Each member country has the option of participating in a principgl
or an observer role. Additionally, some members may serve as secretariat of a standards committee.

organizational structure similar to
that of the parent organization and
have a quota of administrative and
advisory groups to supervise the pro-
gress of the technical work.

Most of the developed countries
take an active part in the develop-
ment of standards. Some elect to
monitor the international develop-
ment work, which is then evaluated
in terms of their national require-
ments. Australia and Denmark are
examples of this type of participation.
It is also common practice for some
national organizations to adopt the
International Standards developed by
the ISO Technical Committees (see
figure 2 for a list of the member coun-
tries in ISO Technical Committee 97).

Development of a Standard
Standards development is based
upon cooperation and consensus of
the parties involved regarding tech-
nical content. This may require many
changes in wording to effect a com-

134  February 1983 © BYTE Publications Inc

promise, as well as many material ad-
ditions or deletions. The ultimate ob-
jective is to produce a standard for
which consensus can be achieved.

The philosophy of consensus im-
poses a responsibility upon the
organizations within which standards
can be initiated, developed, and ap-
proved: the organizations must
develop a process, methods, and
operating procedures that will
guarantee that a consensus has been
reached.

In the United States, ANSI recog-
nizes only three methods for the
development of evidence of consen-
sus for approval of American Na-
tional Standards: the Accredited-
Organization Method, the Canvass
Method, and the Standards-Commit-
tee Method. All methods have the
same objective, i.e., to develop
evidence of consensus of interested
parties for approval of a proposed
standard. Any individual or any
organization may propose a standard

www americanradiohistorv com

for approval and, in so doing, may
specify any one of the three methods.

Accredited-Organization Method

Any organization involved in stan-
dards work may seek accreditation
from ANSI. As an accredited
organization, it may submit proposed
American National Standards to
ANSI for approval.

To be accredited, an organization
must have a procedure for develop-
ment of consensus comparable to that
required under the Standards
Committee Method.

When the proposed standard hasy
been approved within the accredited
organization, it is sent to ANSI for
approval as an American National

Standard.

Canvass Method

When a standards-making
organization or any other responsible
organization has existing or draft
standards it wants to have considered

Clrcle 479 on inquiry card mmmsp
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Princeton
Graphic Systems

High Resolution RGB Color Monitor
Designed for the IBM Personal Computer

FEATURES

O 80 characters x 25 lines _ 'hhl““il!lu 1
O 690 dots horizontal resolution - =G e
[J 16 colors

(J .31 mm dot pitch tube

0 non-glare, black matrix

O plugs directly to IBM PC

Princeton Graphic Systems’ new HX-12 high resolution color
monitor is designed with an NEC .31 mm dot pitch CRT to give you
up to 690 dots horizontal resolution. You need not compromise the
display quality of your system with monitors rated at less than the
640 horizontal dots generated by your IBM PC. The PGS HX-12
delivers 16 supercolors, 80 characters x 25 lines. It is the best
priced performance PC direct drive monitorin the markettoday. Get
the PGS HX-12 and discover for yourself how well it complements
your IBM Personal Computer.

m Princeton
Graphic Systems

101-1 State Road [ Princeton, New Jersey 08540 [ (609)683-1660 [J TLX: 6857009 PGS Pri
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BUSINESS

UTILITY

HOME & EDUCATIONAL

DISKETTES

Control Data Corporation 12 for 10 Special. lmuud Time!
€OC, 120 each, 5% with ning SS, SD (Apple. IBM, etc} $195
12 each. 5'4 with ring SS, DO (Appie. IBM, etc)
12 each. 5% with ning. SS, SO (H/P, IBM 320K, eic)
12 each 8", SS. SD
10 each. 5% with ring DS, DD (1BM)
1BM, 10 each. 5%, SS. SD (Apple. I3M, etc}
10 each. 5%, SS. DD (H/P, IBM 320K, etc}
VERBATIM, 10 each 5%. with ning, S, SD or SS. DD
MAXELL. 10 each. Sk SS. SD
DYSAN. 10 each. 5%, SS, SD
10 each, 5, DS, DD

Hot Line For Information
On Your Order
(503) 772.3803

* Means a BEST buy.
AD #959

visa®

PRINTERS AND ACCESSORIES
EPSON, See Epson section below
REC. Dot Matrix, 8023 Printer F/T
STAR MICRONICS, 9x9 Dot Matrix, 100cps. 2.3K. Gemini 10”
9x9 Dot Matrix, 100cps. 2.3, Gemini 15"
APPLE COMPUTER, INC.. Silentype Printer for Apple Il
10S. Microprism 480, near letter quahty, 110cps, 80 col.
» Prism 80 Cotor, 200cps (all options-cotor. spriat. auto}
x Paper Tiger. 440 w/Graphics and 2K. Limited Special
LETTER QUALITY — DAISY WHEEL PRINTERS
OLYMPIA. ES-100. Printer/Typewnter, complete with alt
interfacing lo the Appte Il $1735 $1295
COMREX, Comriter CR-1, RS232 Serial I/F, 200 wpm $1199 3845
Comriter Tractor Feed for CR-} $118  $99
SUPPLIES: Tractor Feed Paper, Ribbons, Heads, Qume Daisy wheels & Ribbons.

$ 6%
$ 499
$ 649

EPSON PrRrINTERS & ACCESSORIES

4 MXB0 F/T I, with Graftrax+ $ 745
MX100 F/T ), with Graftraxe $ 995
IBM-PC lo Epson Cable $ 60
Apple Interface and Cable for MX80 or MX100 $ 9
Grappler+ by Orange Micro. specity printer $ 165
Apple Graphics Dump $ 15
Atan to Epson Cable $ 40
Other cables. nterfaces. 1ibbons. heads and paper in stock

ORDERING INFORMATION AND TERMS:

8" CP/M_SO asuos;r'::::smm

usr our
PRICE  PRICE
ASHTON-TATE dBase 1 $ 700
COMSHARE TARGET, Target PlannerCaic
Masterplanner
PlannerCalc Applications Phg.
PlannerCale Combo Phg
INFOCOM, Deadline
Zork | or Zork 11 or Zork M or Starcross, each
1SM, MatheMagic
MICROCRAFT, Legal Billing & Time Keeping
Prof. Billing & Vime Keeping — Biilkeeper
|4 MICROPRO, WordSlar® plus free WardStar Training Manual
MailMerge™ ¥
SpeliStar™ ™
3 Pak, Word & Maw & Spell. 3 above
SuperSort
DataStar
CalcStar
Fortran 80
BASIC Compiler
COBOL-80
BASIC-80
mul sp/muStar-80
M-Sort-80
Edit-80
Macro-80
OASIS. The Word Plus (45.000 word verification)
PEACHTREE, Magic Wand
Senes 4 GL, AR, AP or Inventory, each
Series 8 GL. AR, AP, lnv. or Pay. each
Series 9 Peach Text
Series 9 Speiling Prootreader
Series 9 Cakc. Mait List or Telecomm., each
PERFECT SOFTWARE. Perfect writes "
Perfect Speller® ™
Perfect Filer

MONITORS

127 Color, Compostte
SANYO, 9° BAW
9” Green
12" Green
13" Color, Composite
13" Color RGB
ZERITH, 12" Green
AMDEK. 12" Green #300
137 Color §, Composite
13" Color II. RGB, Hi Res. {Ap. W, lIl & IBM-PC)
13" Color IIl, RGB. Commerciat, {Ap. 11, 111}
DVM. Cotor 11 or 1l to Apple Il Interface
Note: Color 11 and 11 come with cable for 1BM-PC.

MODEMS AND
TELE COMMUNICATIONS TERMINAL

HAYES, Micromodem |1 {for the Apple )}

Appie Terminal Program for Micromodem I
NOVATION, Appiecat Il Modem

212 Appie Cat

HAYES. Stock Chronograph (RS-232)

Stock Smartmodem (RS-232)

Smartmodem 1200 (RS-232)

Micromodem 100 {S-100 bus}
SIGNALMAN, Modem MKI (RS-232)

18%-PC t0 Modem Cable s

AXLON. Datalink 1000 Hand Heid Communications Termnat § 399

«» CORVUS SYSTEMS

$2995
$4795
$5795

L L e B B
LLRELE 88

$2095

W 6 Meg Hard Disk, w/o interface
11 $2695

* g Hard Olsk. w/o interface
20 Weg Hard Disk, w/o interface

1BM PC Interface {IBM DOS). Manual & Cable 5

Mirror built in tor easy backup

Apple Interface, Manual & Cabie §

Omni Disk Server for Appie Il

Omni Transporter Card Apple I} (Special)

Omm Junction Boa Set {Special)

Other intertaces. Omni-Net. Consteitation. Mirror. All in Stock.

{Specul}

H/P 74704 Graphics Plotter

H/P a1C Calculalor

H/P 41CV Caiculator with 2 2K Memory § 275
Full 41 accessory and software in stock, Call

All mat to P.O. Box 1380. Jacksonville. OR 97530.
All sfems usually in Stock. We immediately honor Cashiers Chechs. Money Orders, Fortune 1000

Checks and Government Checks. Personal or Company Checks allow 20 days toclear. No C.0.D. Add 3% for VISA or MC. Include telephone number. Add 3% for shipping.
insurance and handling (S 18H} with $5 mintmum. UPS ground 1s slandard so add 3% more lor UPS Blue with $10 minimum. Add 124 totat for S 1&H for US Postal. APQ or FPO
with $15 mimmum. For Hawan, Alaska and Canada. UPS is 1n some areas only. all others are Postal so call. write. or specdy PO. Foreign orders except Canada for S.1&H add 18%
or $25 minimum except for moniors add 30% or $50 mimimum. Prices subject to change and typo errors. so call to venify. All goods are new, nclude factory wasranty and
are guaranteed (o work. Due to ous low prices. all sales are final. Calf before returning goods for repair or replacement. Orders receved with insuthcent S I1&H charges will

be refunded. ORDER DESK HOURS 8 to 6 PST. M-F and 10 to 4 Sat.

OUR REFERENCES:

Computer Exchange 15 a dwsion of 0'Tech Group. tnc.

1 PM here 15 4 PM in NY

We have been a computer deajer since 1978 and n mail order since 1980 Banks: First Interstate Bank. (503} 7765620 and Jetferson
State Bank, (503) 773-5333. We belong to the Chamber of Commerce. (503} 772-6293. or call Dun & Bradstreet if you are a subscriber.
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lne B&H Apple |1+ différs |rom‘m
Apple Apple |1+ only in that it is in
black hammertone color and its
warranty is longer.

Warranty: Factory watranty s by
Bell and Howel! {not by Apple) and
1S one year parts plus 90 day labor.

Exclusivety for

M’"“"“"'”Belleal-iowdlhywmm / i

CALL US ON THE APPLE IIE L Sl
LIST OUR G return to Computer Exchange
PRICE PRICE
B&H APPLE I1+
64K (48K + OUR 16K CARD) 51725 %1150
Disk, MicroSciA2 w/3.3 Controller 579 5378
Disk, Micro Sci A2 Only 479 5299

applcii/ii+/IE
supply center

HARDWARE

for Apple 11/1i+/1IE usY  our
;I‘S:E ':Jlé: PRICE  PRICE
RAM EXPANSION: 4R ! Series 40 GL & AR & AP, 2l 3 3 595 8395
X DUR RAM Card 16K $179  §59 on disk for Apple I1/1i+/1IE Series 40 Inv. or Pay. es.  § 400  $27$
%  ALS, AODRam 16K § 149 s Series 9 Text & Spetl & Mail.all3 § 595 $395
#  Microsoft, RAMCard 16K $ 195 3 89 Series 80GL & AR & AP Videx § 595  $395
P R Rl BUSINESS e 3389 823
64K 425  $319 Perfect Spefler $ 189 8119
¥  Axlon 128K § 475 3375 LIST ouR Perfect Filer $289 8119
2 Axlon. RAM Oisk 320K $1395  $935 PRICE  PRICE Quality, GBS w/3 gen. (a DEMS) $ 650  $475
80 COLUMN VIDEO CARDS: Appie Computer, inc. Sensible. Sens. Spelier, specify $ 125 305
23 ALS, Smarterm Il $179 $139 The Controlier GL. AR, AP § 625 $399 4% Silcon Valley. Word Handler $ 250 $139
Dirt Cheap Video $ 89 $69 Apple Writer 11 $ 150 8119 Sof /Sys.. Executive Secretary  $ 250  $169
Color Il $179 $139 Apple Pascal $ 250 $199 Executive Speller $ 75 $ 55 o
- ::du.v\litl!eot;am ; 134;; :S: Apple Fortran : 2(732 gl:; Solidus/Softech p —
sta, Vision DOS Tool Kit Stocktile $ 600 350
MISCELLANEOUS: DOS 3.3 Upgrade Kt $ 75 3§59 = Stockseller $ 700  $450 HOME & EDUCATION
ALS, The CP/M Card $ 399 3299 Apple Pilot $ 150 $11% Systoms Plus
2-Card $ 169 8129 DJ Portfolio Evaluator $ 50 $45 Acctg. Plus, Genersl Ledger  § 425  $29% LIST OUR
16K AODRam Special $ 149 $79 How to! $ 50 $25 Acctg. Plus, GL, AP and A/R  § 995 $595 PRICE  PRICE
Synergizer w/S'calc + Condor $ 743  $529 Microcourier $ 250 8125 Acctg. Plus. above * Inventory $1395  $775 Broderbund.

Axlon, 320K RAM Disk System  $1395 $995 Micro Telegram $ 250 $125 Software Publishing. Apple Panic $ 30 $ 21

ASTAR, RF Modulator $ 35 $25 Apple Logo $ 175 $149 PFS I $ 125 385 Arcade Machine $ 45 $ 40

CCS. Serlal Interface 7710A $ 150 3129 Applied Soft Tech.. VersaForm § 389  $265 Report $ 95  $65 Choplifter New § 35 $26

Dther CCS Cards in stock Call Call Artsci, MagicWindow Il New! § 150 $ 99 Graph $ 125 $ 85 Many others Call

Oan Paymar, Lower Case Chips § 50  $ 39 Ashion-tate. dBase Il {CP/M}  § 700  $419 Southeastern Data Capture. call to specity, Budgeco, Raster Blaster $ 29 s

Oon’t Ask. DAO-003 SA Mouth § 125 $85 Continental, GL, AR, AP or PR. ea. $ 250 $169 Stonewsre. DB Master $ 229 3155 Continental. Home Accountant § 75 $ 4

Eastside. Wild Card, copier $ 130 $99 1st Class Mall $ 75 $ 49 0B Utiity | or $ 99 $ 69 Oatamost. Snack Attack $ 30 s

Kensington. System Saver $ 9% $69 Home Accountant $ 75 $ 49 Videx, Ostasoft. Canyon Climber New) § 30 $23

Kraft. Joystick $ 65 $49 Hayden, Pie Writer {Specify brd) $ 170§ 99 Applewriter It prebootdisk  § 20 § 1S Edu-Ware. Severat in stock Call Call

Paddie $ S0 $39 2 High Tech., Job Control Sys. $ 750 $350 Visicalc to 64K preboot disk $ 50 $39 Auto. Simulations.

MER, Sup R lan $ 50 $39 Info Master $ 189  $119 Viscalc to 176K preboot disk § 90  § 69 Introductory 3-Pack $ 50 §35
¢ Microsoft. 280 Softcard Pack $ 345 $245 Howard Soft. VisiCorp/Personal Software, Hayden, Sargon 11 {Chess) $ 35 $29
» Softcard Premium Pack$ 695  $495 Real Estate Analyzer Il $195 3129 Visicalc 33 $ 250 $17¢ Infocom. Deadline $ 50 §$38

$125-$300 Rebate Coupon on above 2 Tax Preparer $ 150 $99 VisiDex Specat  § 250 $150 Insoft. Electric Duet by Lutus  § 30 $25
» 16X RAMCard $ 100 $8 Info. Unlim., Easywriter (PRO} $ 175 $119 VisFile $ 250 $179 Largs New § 35 $27

Mountaln, CPS Multifunction Card $ 239 $199 48 ISA, Speliguard (CP/M} $295 $99 Desktop Plan II $ 250  $179 Spider Raid New § 30 S 24

Orangs Micro, Grappler Plus  § 165  $119 LIK, Letter Perfect w/MailMerge $ 150 ~ $ 99 Desktop Plan Il $300 $219 Lightning. Mastertype $ 40 $29

Practical Peripherals. X Micro Craft, (CP/M) Visipiot $ 200 $149 Wicrosoft, Olympic Decathlon  § 30 $ 24

MBS 8K Serial {Epson} $ 159 $129 Professional Billkeeper $ 750 $395 VisiSchedule New! § 300 $219 Typing Tutor W $ 25 $15

MBP 16K Para (Epson) $ 159 $129 Legal Bitling & Timekeeping  $ 750  $395 VisiTrend & VisiPlot $300 $219 Musa. Robot War $ 40 329
Microbuffer :: :ligK {specn'y; i ;gg :gg: Micro Lab. ITnvoice Factory ;fgg i :; VisiTerm s$lo0 $79 Castle Wollenstein $ 30 s23
Microbuffer K. {specify] ax Manager -Line. Frogger New' 35 25

¥ PCPI, Appli-Card, 14 features. wico Pr, ol CP/M) 5 UTILITY & DEVELOPMENT OnLiee ekt : S : ©
6 Mhz § 595 3435 WordStar® « Training Manual  § 495 199 . Utiiy CHf 0 $2 Softporn {X Rated) ~ § 30 § 22

RH Electronics, Super Fanil  § 75§ 59 MailMerge ™ $250 $69 panle DOS éox? : 24 $1s Piccadilly, Waip Destroyer $ 80, '$23

SSM.A10-11.Senal/Para.Interface$ 225  $169 SpellStar T $250 $99 AppleMechanc New § 30§ 22 Sirius. Gorgon $ 40 $29

16 Products, Game Paddles  $ 40 $ 29 SPECIAL All 3 above §895  $349 Central Point Software Sir-Tec, Wizardry $ 50 339

Joystick $ 60 $45 Data Star T+ $ 295  $149 Filer, DOS Uitility $ 20 $15 Knight of Diamonds. New!$ 35§ 26
Select-A-Port $ 60 345 & Microsoft. MuliPian (CP/M) ~ § 275  $175 3 Copy Il Plus {bit copier). $ 40 $35 Sub Logic, Flight Simulator $ 34 325
Versa, Versawriting Multi-Plan (DOS 3.3} New!' $ 275 $178 Epson. Graphics Dump $ 15 $ 9 Pinbali $ 30 $23
Graphics Tablet $ 300 $239 Muse. Super Text 40/80 $ 175 $129 nsoft. Strategic. Southern Command § 60 $45
2 Videx. Videoterm 80 col. $ U5 8239 Super Text 40/56/T0New! $ 125  § 95 GraFORTH by Paut Lutus $ 75 $959 OTHER BRANDS IN STOCK. CALL
Soft Video Swrtch $. 35, . 3heS, 3 On-Line, ScreenWriter I $130 $8 TransFORTH I by Paul Lutus $ 125  § 99 ~
Enhancer i $ 149 $99 The Dictionary  New! $ 100 $ 689 Microsoft.
Function Strip $ 79§59 GeneraiManager || New! § 230  $155 ALDS. $125 375
Full Videx Line. Calt. Up to 35% off. 0sborne/C.P. Soft, {Disk and Book) BASIC Compiler $ 395  $299
PSI0. Para/Ser Interface  § 229 $169 ¥ Some Common Basic Programs. Cobol 80 $ 750 $5%9
WICO. Trackball $ 80 §$5% 75 Business, Statistics and Math Fortran 80 $195 $149
programs for the Apple Il $ 100 $ 4 TASC Compiler $ 175 $159
» :gcﬁw Basic P|'°8!'”""; LA 2 Omaga. Locksmith (bit copier)  $ 100§ 75
more very valuable progr: in: !  New!
beyond “Some Com BasicProg™$ 100  $ 49 Beogin cco,'::n.nc;‘&'::fc?zy: ::M: gg § :?
Peachtres, Requires CP/M and MBASIC. Specity Phoenix, Zoom Grafix $ 40 $29
Videoterm or 40 columns. Quality, Bag of Tricks New'$ 40 $29
Series 40 GL. AR or AP, each $ 400 8275 Sensible, Back It Up, (bit copier) $ 60 $ 49

AD #959

THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM

COmpllt@I' EX h INCE ;:,zmstrRE

ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 (800) 547'1289

Including O : 772.
WAREHOUSE AND OFFICES. BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD. All Other Orders Including Oregon: 772-3256

Circle 455 for IBM Peripherais  Citcle 456 for Apple  Circle 457 for all others BYTE February 1983 137
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Standards Are Volatile

You might think that an official
standard is as stable as a mountain.
Most standards are in fact more stable
than Mount St. Helens but not as
stable as Gibraltar. ANSI brings up
standards for review every five years,
when they may be reaffirmed, revised,
or withdrawn. If the responsible com-
mittee does not act, the standard
automatically dies. Sunset laws ap-
peared in standardization before they
appeared in government.

Revisions to the editorial content of
the standard specification are the most
common; technical changes are more
rare and must be treated as if a new
standard were in development, with all
the necessary meetings, documents,
etc.

The constant review process protects
both computer-product vendors and
users from -technological stagnation
caused by fixed standards. But conse-
quently, the standard’s name must
carry a date, which becomes very sig-
nificant if changes are made. For in-
stance, FORTRAN programmers must

be aware of the changes made between
the 1966 FORTRAN standard and the
1977 revision of the language
(American National Standard
X3.9-1978).

Because major changes in a standard
might prove to be detrimental to both
industry and consumers by making
items obsolete, some standards are
stabilized through the process of
registration. When a standard is
registered, as for instance the ASCII
(American National Standard Code for
Information Interchange)' character
set, an entry is made in the broadly cir-
culated standards registers. When
changes are made to the character set
standard (as happened in 1977 and
may happen again in 1984), the new
entries will be placed in the same stan-
dards registers while the original entry
remains unchanged. In this way,
several versions of a standard can exist
at the same time. Using this method
helps to avoid repeating the entire
standardization process when there is a
need to make changes.

as American National Standards, it
can use the Canvass Method. In this
event, the group takes a canvass or
mail poll of all organizations that are
known to have concern for and com-
petence in the subject.

The organization proposing the
standard becomes the sponsor and is
responsible for preparing the canvass
list. Generally, a six months’ time
limit is placed upon responses to the
poll.

When the canvass ballot period
closes, the sponsoring organization
must submit all pertinent documenta-
tion to the standards-approving
organization. This documentation in-
cludes the standard being proposed,
the canvass list, the comments re-
ceived, and the sponsor’s responses to
adverse comments. For example,
these materials would be sent to
ANSI, and futher processing as an
American National Standard pro-
ceeds. The programming language
Ada has recently progressed through
this method.

Standards Committee Method
The Standards Committee Method
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is the one best known to the comput-
ing industry. It is used when one or
more organizations have developed
or are developing standards on the
same or related subjects.

The method described here is the
ANSI version. However, the funda-
mental principles are identical to
those at the international and local
levels. As an example, the factors ap-
plied to the decision to form a stan-
dards committee are the same in
ANSI as in ISO. Additionally, the
ANSI responsibilities in establishing a
Standards Committee, watching its
progress, and acting upon its output
are identical to those of the com-
parable ISO councils.

The Standards Committee Method
consists of a secretariat (admin-
istrative-support group) and a stan-
dards committee embodying a bal-
anced representation of consumers,
producers, and general interests. In
many cases, a sponsor may also be in-
volved.

The terms secretariat and sponsor
are often used synonymously, but
each has a distinct place in the stan-
dardization process. The secretariat
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plays an important role in the effi-
cient functioning of the standards
committee. While a secretariat is
always associated with a standards
committee, a sponsor need not be.
The secretariat organizes and ap-
points officers to the standards com-
mittee and generally handles all of the
administrative work for the standards
committee. The relationships of stan-
dards organizations and secretariats
can be confusing at times, as each can
fulfill several roles. As examples,
CBEMA was authorized by ANSI to
act as the secretariat for American
National Standards Committee
(ANSC) X3, and ANSI itself holds
several ISO secretariats, among
which is that for ISO/TC 97.

A sponsor, as defined by ANSI, is
“an organization or group which
assumes responsibility for develop-
ment and publication of its standard
and subsequently submits it to the in-
stitute for approval under any of the
methods covered in these proce-
dures.” As an example, the American
Society for Testing and Materials acts
as a sponsor of ASTM standards
when these are proposed as American
National Standards. By this defini-
tion, CBEMA cannot be a sponsor
because it does not develop its own
standards.

Standardization Process

Regardless of the method used to
submit a proposed standard, the ob-
jective of the approval process is to
confirm that consensus has been
reached. Within this process, four re-
quirements must be met: all substan-
tially concerned parties must have an
opportunity to express their views,
and these views must be considered;
significant conflicts with other
American National Standards must
be resolved; consideration must be
given to existing national and interna-
tional standards; and evidence of
compliance with ANSI procedure
must be shown.

The process to accomplish all of
this occurs in three phases.

1. Planning: A standard is proposed,
and a judgment is made as to its
value to the industry. A committee
is authorized to accomplish the
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PHASE | — PLANNING

SPARC
Aty SPARC oy i SPARC X3
PROPOSAL
1. 10G 1. REVIEW ; C(E)\TILE;‘Y
2. REVIEW DOCUMENT STuDY " LETTER
3. INITIATE FEASIBILITY REPORT BALLOT TO
STUDY AND NEED 2. RECOMMEND,
g AUTHORIZE
JEC PROJECT
X3 & 1C's FOR TC's & X3 OBSERVERS

INFORMATION & COMMENT

FOR INFO/COMMENT

PHASE Il — DEVELOPMENT

T () T Tc SPARC
1. DRAFT 1. RESPONSE
1. WORK PLAN QLY PROPOSED 10 REVIEW
DATA — o —
p—— STANDARD OMMENTS OBJECTIONS &
KELETON RECOMMEND
2. SUCCESSIVE 2. dpANS SUB-
STANDARD ORAFTS 2. TC LETTER MITTAL TO X3 ACTION
BALLOT 3
TC MEMBERS TC MEMBERS FOR VOTE, IF NO
ECMA, 1S0 X3, SPARC, TC's FOR COMMENT | OBJECTION
PHASE 111 — APPROVAL
X3 1C X3 SECRETARIAT ANSI
1. ACCEPT FOR DRAFT 30-DAY DEFAULT|  |1. DOCUMENT 1. REVIEW THE
PUBLIC RESPONSES || APPROVAL || HISTORY OF PROCESSING
REVIEW 10 ANY OF RESPONSES PROCESSING|
2. CONCURRENT PUBLIC OR AND/OR 2. APPROVE
LETTER BALLOT CHANGES T0 2. SUBMIT T0
BALLOT COMMENTS STANDARD ANSI 3. PUBLISH

1

! I

PUBLIC FOR COMMENT

X3 MEMBERS FOR VOTE

2nd PUBLIC REVIEW
1IF STANDARD CHANGED

Figure 3: The standardization process is divided into three stages: planning, develop-
ment, and approval. This flowchart depicts the milestones in each stage, beginning with
the project proposal to SPARC (Standards Planning and Requirements Committee of
ANSC X3), through the appropriate technical committees (TC) and ANSC X3 (Ameri-
can National Standards Committee for Information Processing Systems), culminating

with submission to the secretariat and finally to ANSI.

work, and a public announcement
is issued to that effect.

2. Development: A committee is
formed (or assigned) to develop
the standard or standards. When
work is completed, the proposed
standard is transmitted to the ap-
proving body.

3. Approval: Approval is obtained
through the hierarchical structure
of the approving body, and the
standard is published.

See figure 3 for an example of these
phases in the ANSC X3. To satisfy
the commitment to consensus, each
phase includes requirements for
balanced representation, distribution
of information, and approvals. If this
is a national standard effort, the
liaison and joint participation re-
quired for developing an interna-
tional standard are also found in each
phase,

Planning Phase

Any standardization organization
may consider a request to establish a
standards committee for a particular
subject. The request is forwarded to a
technically oriented advisory authori-
ty within the standardization
organization. In ANSI, the Executive
Standards Council assigns the subject
to a Standards Management Board.

In evaluating the request for initia-
tion of a standards committee, the
foremost consideration is that those
concerned with the subject have an
opportunity to express their views.
For this purpose a general conference
may be convened, a poll may be

Specifications:
TYPE: Semiconductor Disk Emulator
CAPACITY: 512k or 1Mb

Dealers Wanted

Computer Solutions
We sell SemiDisk

B P mm. caicmi {or S-100 IBM Personal Computer
‘ulil'.m‘ﬁﬂu'-ms - f p

TRS-80 Model 2

POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb)
BATTERY BACKUP: 10-12V Unreg. (optional)

Computing has entered a new era: The SemiDisk eral No longer are you tied down by the speed of floppies or winchesters. Your
computer can operate many times faster with a SemiDisk. And with our self installing software it couldn’t be easier. Just plug in and hold
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte.

For information contact:
Computer Solutions
Robert Pinkham

P.O. Box 931

Hillsboro, OR 97123
(503) 640-5665
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taken to determine interest in the sub-
ject, or a research study may be
undertaken by an ad hoc study
group.

When the decision has been made
to form a standards committee, ap-
propriate notices are issued to the
press and interested parties are en-
couraged to participate. The Stan-
dards Management Board then ap-
points a secretariat for the committee.

Development Phase

The work of the standards-
development committee culminates in
the transmittal of a proposed stan-
dard to the cognizant authority. This
is preceded by a ballot to verify that
consensus has been reached. If only
one subject was assigned to the com-
mittee, the committee ceases to hold
meetings but remains ready to pro-
cess the comments generated during
the approval phase of the proposed
standard. It should be noted here that
if any changes must be made in the
technical content as a result of a
ballot, the proposed standard is

returned to the standards-develop-
ment committee.

Approval Phase

The approval phase begins when
the secretariat receives the proposed
standard with the request that it be
processed as a national or interna-
tional standard. The secretariat first
determines that all the required
documentation has been submitted
and then distributes the document for
review prior to taking a formal
ballot. If comments are received dur-
ing the balloting process, these are
forwarded te~the development com-
mittee for resolution, and the pro-
posed standard may then be returned
to the secretariat for review. The
nature of the comments (substantive
or editorial) determines whether the
next step will be further changes or
transmittal to the next higher level of
authority.

The proposed standard now enters
the stage where processing will be
completed to make it a national or in-
ternational standard. From this point

The Ultimate
For dBASE II
Users

DOCTORS  REALTORS

® A user friendly extensive reference and master mailing pro-
gram designed 1o organize all your fists of customers. suppii-
ers. sales leads. acquaintances, eic .

® Totally menu driven with error Checking requiring a mini-
mum of training and effort thus insuring accurate and efficient
data entry taking advantage of the power of JBASE Il {2.3B).

® Pick from up to 40 user supplied classification names. en-
abling you to designate each record in up to six ditferent
categories

® Option of tive report formats. single column or three across
AVERY 33 labels. single fine, 2-8 lines, or Malimerge data file.
These are based on your choice of specifications: name, classi-
hcations. date entered and date updated, a special six-digit
code field, and zip code. sorted on your choice of fieids in
seconds

e Automatically checks tile first to see if that record is already
on file; if so, it displays ail current information (Including date
entered and lasl update) from up to three different files. You
can then skip, edit. add a record, delete or recall, mark for
tuture transfer, or even address an envelope.

Ashion-Tate
Fox & Geller

Anderson-Beil

dBASE Il applications DBHELP pn

Job Colﬂnq
inquire about other dBASE business appiic

borne 1° users
15 meg
‘Zm $2895
Ofter Expires 3-15-83
..% 209 OO

..399.9
.47500

5 meg
$2295

Hayes SMARTMODEM

QUADBOARD . . .
EPSON MX80 F/T

*Osborne it

C.ATOH Prowriter

only $129.00

(Avsilable on most popular computers and IBM/PC.)

Take Advantage of our 'pocml on The Hard disk Osborne users recommend.

trademark of Osborne Computer Gofbouﬂlm

dNAMES'
CONTRACTORS

LAWYERS  MAIL ORDER  SERVICE COMPANIES
If you deal with people, these are features that make dNAMES " invaluable.

DENTISTS
CONSULTANTS

® Immediate dispiay of all information in a record by entering
either all or part of record name or phone number.

® Keeps track of name, saiutation, sddress, city, state, zip
code, phone number, classifications. unl7 dale. last update.
six character code and up to four lines of comments, all dis-
persed into three files for speed and eticiency. A special ca-
pability atfords you the 0ption of using part of the first line of
the comments for an additional line 10 be used when printing
labeis .9, four line addresses or an attention line.

o Transfer oid or unused records to an alternate backup disk. It
also supports multiple data drives

® Incorporates the most sophisticated edit program avallabie
for dBASE Il. No more searching for individual records to edit
Display for instant reviewing or editing only records that fall
within your choice of ranges.

® Although the uses for this program are endless. source code
and ar provi & base for limi

additional customizing.

MASTERCARD/VISA ACCEPTED

PAYMENT — Cashiers Ck/M 0O./Bank transters

Californis res. add 8% tax
Allow 2-3 weeks fOr personal checks

CALL OR SEND FOR YOUR
FREE COPY OF dTiPS

Simpte Software PACMAX, CUTOFF, NYSE and SNAKES
4 addicting CPM GAMES for the price of 1. Only $39.00
We 880 handie an extensive line of hardware, software. and peripherais. Calt us last
betors ordering and see if we can’t bau'l your best price. For example:

DATA 343ED M
P.O. Box 9797, San Diego. CA 82109

20 meg TECHNICAL HOTLINE

$3205

(g':“lg;l;l(”ﬁ.AVAILABlf
ORDER DESK ONLY

619-272-5874
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on, no decisions are made on the
technical content; the total emphasis
is on the evidence of consensus.
When the existence of consensus has
been validated, the standard-develop-
ment cycle is complete. The proposed
standard is then published in its en-
tirety, or a notice is published in-
dicating that the standard is avail-

able.

Operating Procedures

An understanding of the operating
procedures of various standards
organizations provides one of the best
avenues to an understanding of the
total process of standardization. It is
here that you can best appreciate the
checks and balances that constitute
the development of a standard and
come to understand the slow,
laborious, and frequently frustrating
delays, which to an outsider seem un-
warranted but which are part of the
process.

Basic to the process of standardiza-
tion are the ballot procedures and
member involvement. Both of these
are indispensable to achieving con-
Sensus.

ANSI Voting Procedures

Let's examine the important voting
process in detail. The voting period
for the letter ballots of a standards
committee is six weeks from the date
of issue. The results of the ballot re-
main confidential to the secretariat
and the committee officers until the
ballot period closes.

When the ballot period closes, the
secretary of the standards committee
forwards the ballot tally to the chair-
man of the standards committee, who
determines whether consideration of
unresolved negative votes and com-
ments shall be by correspondence or
by a meeting of the standards com-
mittee or subcommittee involved.

(Often, committee members vote
“no” on a given ballot because of
minor objections to either the pro-
posed standard or its specifying docu-
ment. A simple clarifying statement
in the standard can change a “no” to a
“yes”; the vote is said to have been
resolved.)

If technical changes must be made
to resolve negative votes, these
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changes must be submitted to the
standards-committee’ membership
within the four-week period given for
responses. Those who voted in the af-
firmative must either reaffirm their
vote in the light of any substantive
changes or cast a negative vote. If
negative votes cannot be resolved,
these must be reported to the mem-
bership of the standards committee,
with the reasons given for the nega-
tive votes. Each voting member, on
receipt of unresolved negative votes
and comments from those balloted,
must indicate whether or not this af-
fects his original vote. The final result
is recorded and reported to the
secretariat and to the membership of
the standards committee.

At this point, the secretariat may
use its discretion as to whether the
proposed standard is ready to be sub-
mitted for ANSI approval. If at least
two-thirds of the standards commit-
tee members voting have approved
the standard, it is mandatory that the
proposed standard together with the
necessary exhibits be submitted to
ANSI. If this is not done by the
secretariat within one calendar month
of the ballot closure, one or more of
the members of the standards com-
mittee may offer the proposed stan-
dard for approval.

When the proposed standard
reaches ANSI it is examined by the
staff to determine that the documen-
tation required has been forwarded
and that evidence of consensus exists,
just as was done when the proposed
standard was submitted to the
secretariat for a ballot by the stan-
dards committee.

The proposed standard is now sub-
mitted to the vote of the Board of
Standards Review, which requires an
affirmative vote of not less than two-
thirds of the full board, taken by
written ballot.

Documents

The names of the standards
documents will give you a clue to the
stages in the standardization process.
As the documents containing a pro-
posed standard specification move
through the standardization process,
the changes in document names in-
dicate the level of acceptance the

Circle 366 on Inquiry card.

Rugged, simple, dependable.

RCA Interactive Data
Terminals as low as $255...

Reliable, portable RCA VP
3000 series Interactive Data Ter-
minals feature: video and audio
output; color-locking circuitry for
sharp color graphics and rainbow-
free characters; reverse video;
tone and noise generator; 20 and
40 character formats; resident and
programmable character set; LS| video and microprocessor con-
trol. All have a unitized 58-key, 128 character keyboard with flexi-
ble membrane switches, plus the features of the ASCIl key-
boards below.

VP 3501 Videotex Data Terminal. (Shown) Built-in RF mod-
ulator and 300 baud direct-connect modem. Ideal for time sharing
data base applications. Works with standard TV or monitor. Also
hagé 2e_;<§ansion interface and 16-key calculator keypad. As low
as £

VP 3303 Interactive Data Terminal. Similar to VP 3501,
without modem or calculator keypad. Has selectable baud rates
and RS232C/20Ma current loop interfaces. As low as $262.*

s VP 3301. Same as VP 3303, without RF modulator. As low
as $255.*

...and RCA ASCIl Encoded
Keyboards as low as $56."

RCA VP 600 series ASCII key-
boards feature: flexible membrane
keys with contact-life over 10 mil-
lion operations; unitized keyboards
are spillproof, dustproof with finger
positioning overlay and positive
keypress; 2-key rollover circuitry;
tone feedback; high noise immunity CMOS circuitry; 5V DC oper-
ation and 58-key, 128-character keyboard, selectable “upper
caseonly."

VP 616. EIA RS232C compatible, 20 mA current loop and
TTL outputs; six selectable baud rates. Standard keyboard plus
16-key calculator. As low as $88.*

VP 611. Similar to VP 616 with 8 bit parallel output. As low
as $70."

VP 606. Same as VP 616, less calculator keypad. As low
as $73."

VP 601. (Shown) Same as VP 611, less calculator keypad.
As low as $56."

To order, or for more information, call toll-free 800-233-0094.
In PA, 717-393-0446. Or write:
RCA MicroComputer Marketing,
New Holland Avenue,
Lancaster, PA 17604.

*OEM quantity prices.
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standard has attained. The following
names are used: Working Draft or
Preliminary Draft, Proposed Draft or
Proposal (proposals submitted for a
technical committee ballot), Draft
Standard (a Proposed Draft that has
received the approval of the technical
committee for publication), and Stan-
dard (a Draft Standard which has
received all the necessary approvals
for adoption as a national or interna-
tional standard).

Member Responsibilities

All standards-committee work is
accomplished by volunteers selected
from the ranks of the member
organizations. At the technical-com-
mittee level the individual must be
technically competent in the subject
and function as an independent “ex-
pert.” In addition, the participant
must become cognizant of all facets of
the subject other than his own specific
area of expertise in order to under-
stand the viewpoints of other mem-
bers. This is an essential requirement
for obtaining consensus.

In addition to their professional
positions within their organizations,
participants must plan to spend a
fixed portion of their own time on
standards-committee work as well as
allocate time to inform their own
organizations on standards. A de-
tailed knowledge of international
protocol is essential so that a
technical committee can function
properly in the international environ-
ment.

International Standardization

International standards are becom-
ing increasingly influential in world
trade. Multinational companies find
that differing national technical re-
quirements have joined trade tariffs
as significant factors in worldwide
marketing because they may require a
company to produce costly and un-
necessary variants of a product.
Development of international stan-
dards helps resolve these technical
barriers to trade.

While it is neither desirable nor in-
fended that international standards
should be applied with the force of
law, the policy of legislating by
“reference to standards” is becoming
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more and more frequent as
technology develops and trade ex-
pands. The effective implementation
of the ‘reference-to-standards”
technique requires that legislation
and regulations be drafted in the form
of general requirements that contain
references to a standard or a group of
standards, which, in turn, provide
more detailed explanations of the
general requirements, as well as il-
lustrations of the means of meeting
the requirements.

If all standards originated at the na-
tional level and moved in an orderly
fashion to the international level in
one organizational structure, few
complexities would exist. However,
standards originate in many areas
and from many organizations and
thus involve liaisons with many other
organizations. The international or-
ganizations best known to the com-
puting community are the ISO, the
IEC (International Electrotechnical
Commission), and the Comité Con-
sultatif International Téléphonique at
Télégraphique (CCITT) of the Interna-
tional Telecommunication Union (ITU).

Conclusion

International standardization pro-
vides the solution to the problems of
diverse national standards, the pro-
tection of consumer interests, and the
elimination of trade barriers.

Throughout history, whenever a
need for a standard was recognized,
the interested parties either formed or
designated an organization through
which the process of developing stan-
dards could take place. Now the
development of standards is a vast
worldwide activity that could almost
be classified as an industry in itself.

Simply put, a standard is a solution
to a problem. It is not too surprising
then that as our problems get more
complex, the process of finding a
solution also increases in complexity.
Thousands of individuals are in-
volved in standardization work for
the computer industry alone, and the
work they do affects all of us.
Perhaps the information in this article
will help you better appreciate the im-
portance of standards and the stan-
dards process to our technological
world. B

Where to Obtain
Standards Information

ACM Standards Committee

Association for Computing
Machinery

11 West 42nd St.

New York, NY 10036

American National Standards
Institute

1430 Broadway

New York, NY 10018

Computer and Business Equipment
Manufacturers Association
(CBEMA)

X3 Secretariat

Suite 500

311 First St. NW

Washington, DC 20001

Electronic Industries Association
Engineering Department

2001 Eye St. NW

Washington, DC 20006

IEEE Computer Society
POB 80452

Worldway Postal Center
Los Angeles, CA 90080

IEEE Service Center
445 Hoes Lane
Piscataway, NJ 08854

Information Handling Services
Product Management Department
15 Inverness Way E
POB 1154
Englewood, CO 80150
(This is a commercial firm that
compiles and distributes copies of
electronics standards for a fee.)

Institute for Computer Sciences
and Technology

A200 Administration

National Bureau of Standards

Washington, DC 20234

United States Department of
Commerce

National Technical Information
Service

5285 Port Royal Rd.

Springfield, VA 22161
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MDBS ™ ACCOUNTING PLUS™ QUICK CHECK™
Mainframe-quality DBMS from A comprehensive microcomputer Instant Answers for Money Matters,
Micro Data Base Systems, Inc. business accounting system. Bookkeeping/Accounts/Inventory
International Software Enterprises—USA SOFTWARE DIMENSIONS, INC. CHUCK ATKINSON PROGRAMS
(312) 981-9200 (916) 722-8000 (817) 249-0166

INMASS™ DATA COMMUNICATIONS PC/FORTH™
Integrated Manufacturing and SOFTWARE Program development systems for Z-80
Accounting Software System ASYNC, BISYNC & SNA-SDLC protocol and 8086/88 microcomputers
MICROCOMPUTER CONSULTANTS data communications software. Laboratory Microsystems, Inc.
(916) 756-8104 IE Systems, Inc. & Micro-Integration, Inc. (213) 3067412
(603) 659-5891

WHEN YOU BUY

THE RIGHT SOFTWARE,
YOU CANT GO WRONG
ON THE HARDWARE.

CP/M" compatible software — for maximum
work power on more than 600 computer models. 0

All the computers in the world won't help you without smart

software. That's why we're showing some of the best software DIGITAL
products you can buy, from solid, innovative companies. They're

shown here together because they’re all CP/M compatible. CP/M is &Eg%%t-l
the universally accepted operating system created by Digital Research

that allows software products like these to run on more than 600

different computer models including the biggest names in hardware.

So, to get smart software for your system, call one of the fine

Independent Software Vendors listed above or to find out how CP/M

can increase productivity in your world, contact Digital Research at

(408) 649-5500.
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The Panasonic portable computer
We’ve improved the way

THE [ -
Link . Panasonic.
It will improve the way you
solve problems. And the
solutions come from the
portable computing power
you have at your
fingertips. You can take it
with you on planes, cars,
boats, anywhere, because
it fits into a suitcase. You can
be more cost effective in the
field, because you'll have
access to more information for
making on-the-spot decisions.
You'll have the incredible
advantage of being able to
telecommunicate from anywhere
you are. It gives you a whole
new world of computing.
Portable computing.

Software Solutions —Now
there’s an exciting new software
system for the 6502

microprocessor that gives you more
solutions to your problems.
The popular language software for the portable computer includes
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic®
The Panasonic portable computer also has a wide range of specific
software programs for your specific problems, such as:

The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the
scientist, engineer, and professional wherever they go.

Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it
helps plan your personal financial life, portably.

Portacalc —Gives you the portability and the flexibility to automatically analyze numerical problems
wherever and whenever they arise. You can assess “what if” alternative business problems,
comprehend key variables in business, and dynamically analyze problems on engineering projects.

Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news
copy, tables, lists, forms, orders, you name it.

Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track
the work of your highly paid employees. Portalog gives you improved timekeeping productivity.

Telecomputing 2™ — It lets you telecommunicate with your data base. You can establish
communications between headquarters and field forces. Exchange files and programs between
remote stations. Access timesharing services and store data in a large computer’s mass storage.
You can also upload and download program data.
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with a wide range of new software.
you solve problems.

Portaflex — A master program that allows you to create solutions for applications, such as:
o Inventory Control — Analysis and control of inventory while you're on the job.

o Order Entry — A customized system for any sales order entry. It offers you productivity, and the
advantage of faster order entry.

o Field Service —Retrieve, diagnose, and analyze your field service data wherever you are in the field.
0 Auditing and Accounting —Custom auditing and accounting, anywhere you are in the field.
o Estimating — Versatility for flexible bidding and estimating at your job site.

Software Development Tools for the Customizer —Create your own custom programs and burn
them into your EPROM so your program is recorded in nonvolatile form.

Simply take a desk top microcomputer;* insert the software development discs, create your own
program, de-bug that program, compile the program, then “burn-in" your problem-solving EPROM.
*Presently offered for Appie Il Plus.

Hardware Specifications — Introducing Peripherals for Additional Solutions —
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system.
microprocessor (1 MHz) technology. o Multiple RS-232C serial interfaces
o [t offers 4K or 8K internal nonvolatile RAM o Asynchronous modem with cassette intertace
o 48K internal ROM {110 or 300 baud)
o Built-in Ni-Cad rechargeable battery pack o 40-character microprinter (thermal dot matrix printing)
o External AC adapter/recharger o 8K or 16K RAM memory expansion packs
o 26-character liquid crystal display a X-Y, four-color plotter (up to 80 characters per line)
0 65-key completely redefinable keyboard a TVdadapter (:;2 characters X 16 lines with color

and graphics

The Panasonic portable computer. It's improved the way you solve problems. Because we believe
its portable modules and multiple software applications can vastly improve your productivity. And that
can be an important solution to your profit problems.

The portable computer from Panasonic. We've improved the way you solve problems.

L“i.‘hk.,Panasomc It’s changing the way the world uses computers.

Please send me more information. Dealer Inquilries Invited

Panasonic Company, Hand-Held Computers
One Panasonic Way, Secaucus, New Jersey 07094

Name (PLEASE PRINT)

, SPCOERA SN

Title & Company

Type of Business
Address

State Zip

Phone Number ( )

Panasonic.
Bs just slightly ahead of our time.
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Circle 328 on Inqulry card.
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Welcome to the Standards Jungle

An in-depth look at the confusing world of computer connections.

RS-232C, RS-366, RS-423A,
RS-449, V.10, V.11, V.24, V.28,
X.21, X.21 bis, X.26, X.27, current
loop. . . Welcome to the standards
jungle. All these are standards or rec-
ommendations designed to help you
connect computers to terminals, mo-
dems, and computer networks. Why
are there so many? What are the dif-
ferences between them? The similari-
ties? Il] attempt to guide you through
this horrendous complication of stan-
dards, but first let's take a look at
where these standards originated.

The standards or recommendations
Il cover come from two organiza-
tions. The standards with the RS
prefix are from a United States
organization, the Electronic In-
dustries Association (EIA). These are
the most widely used standards for
computer equipment in North Amer-
ica and hence the world at this time.
The standards prefixed by a V or X
are from the Comité Consultatif In-
ternational Téléphonique et Télé-
graphique (CCITT), a committee of
the International Telecommunica-
tions Union, which is an agency of
the United Nations. The concerns of
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Ian H. Witten
Computer Science Department
University of Calgary
2500 University Drive NW
Calgary, Alberta
Canada T2N 1N4

the CCITT encompass all aspects of
telecommunications worldwide. Be-
cause of sometimes conflicting factors
influencing its decisions, such as
special national requirements and
geopolitical concerns, the CCITT

The EIA standards
are the most widely
used standards for
computer equipment

in the world.
P = —— = = s = ——}

makes recommendations rather than
standards. Although the EIA stan-
dards and the CCITT recommenda-
tions are almost identical in many
cases, they differ somewhat in word-
ing and detail. Additionally, the
CCITT has taken a separate direction
from the EIA in the past few years,
which I will discuss later. (A complete
copy of the standards and recommen-
dations can be purchased by writing
to the respective organizations: EIA,
2001 Eye St. NW, Washington, DC
20006; and CCITT, United Nations

www americanradiohistorv com

Bookstore, United Nations Assembly
Building, New York, NY 10017.)

An RS-232C Beginning

My jungle tour starts with a whirl-
wind overview of the standards listed
in table 1, after which I'll describe
each one in greater detail. A good
place to begin is with the most
popular standard for connecting com-
puters to modems and terminals, RS-
232C. The official title for this com-
plicated standard is Interface Between
Data Terminal Equipment and Data
Circuit-Terminating Equipment
Employing Serial Binary Interface.
The C in RS-232C indicates that it has
been revised. This standard includes
much more than just the transmit-and
receive-data wires you use to connect
a terminal to a computer.

The RS-232C standard has four
parts: electrical signal characteristics,
interface mechanical characteristics,
functional description of the signals,
and a list of standard subsets of
signals for specific interface types.
The first part defines the voltages to
be used and their interpretations as 0s
and 1s. The second gives you the size
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ACE 1000 COLOR
COMPUTER! ........... List $1545
249

SUPERBRAIN H

Double Density .............. 1894
Quad DENBItE s rvsiewatinrers 2274
Super Density SD ............ 2649
COMPUSTARS

TO DEALERS ....... CALL & SAVE

Advanced Micro Digital S-100 Super-
Quad Single Board Computer. Z80 64K
RAM, Disk Controller,

RS -23 2L 4 P54 b4 wirai g Only 699
ALTOS — single and multi-user
ACS-8000-15D ........... List 5990
Only 4699
ATER Q00 50 pe i gt o vysms v abane 289
P il ave” i 655
PRINTERS
OKIDATA 82A I o § Bt 489
CENTRONICS 739-1 .......... 499
ID6. PRISNUIBE] | Risv § kant St ses 743
EPSONMX-80FT ... .......... 547
INIXSBOL i o armi A 459
NIX=100 20 T e ss br ds 749
ANADEX 9501A
Silent Scribe .. ... - apa v 1345
NEC #3510 Letter Quanty ..... 1623
C. ITOH F10 Letter Quality .... 1399
Smith Corona TP-1 ... ......... 585
TRAXX 5" Add-on Drives ..... 249
Memory Merchant 16K static ... 159

Central Data RAM S-100 64K ... 299
Systems Group
RAM S-100 64K
Microangelo Video Graphics . 115

AMERICAN SQUARE COMPUTERS is
organizing a World Wide Association
of Computer Dealers. Open a Store or
Start Work Out of Your Home! We
Charge NO FRANCHISE FEE! (Our
Competitors charge aFRANCHISE FEE
of from $15,000.00 to $45,000.00.) Be a

TELEVIDEO
Televide@3 10+ <. Tuimvar o oams s 518
Televideo 925 . ................ 718
Televideo 950 ................. 899
Televideo Computers Call
ADDS VIEWPOINT A-1B .. .... 469
ZENITH Z-19 Terminal ..... ... 649
Z-89 48K Computer .......... 2119
ZO0BAK DD, 4 icise o owig s oim e 2399
ZVM-121 ZENITH
Green Screen monitor ......... 125
INTERTUBE IlI
or EMULATOR ..... YIS $710
AMDEK Color Monitor ........ $329
GODBOUT COMPUPRO

Super Sixteen 8085/8088. The fastest
8-16 bit computer' Runs 8 and 16 bit
code! 128K Static RAM, 6MHz CPU’s
LIST 3440 SPECIAL 2569

New: Systems 816/A, B, and C with
enclosure and drives.
816/A List 5495 .... Only 4395

SEATTLE pure 16 bit computer is the
fastest microcomputer by actual test!
S$-100, 128K Static RAM, 8 MHz 8086,
22 slot Mainframe

Model #2 ...... List 3785 Only $3028
#1 as above
but 64K . ...... List 2990 Only $2392

1BM PC memory made by SEATTLE.

Now with “"Flash Disk." 192K = 697
64K =427

CALIFORNIA COMPUTER 2210A

List $1995 ... .. ' Only $1595

280, 64K, 1/0 Dusk controller + CPM

California main frame .. .. .. . 484

SYSTEMS GROUP computers run
FRIENDLY OASIS Call ....... SAVE

QUAY COMPUTER

Two drives + CPM .......... $1745
Four user MPM 208K +

B DIEK fR ottt dias @i s 47aa $5945
TARBELL'S

Empire | & It have two 8" disk drives.
The | is single sided, the Ii is double
sided.

FREE Buslness Software

kR e K
e it >
L ¥ N

NORTH STAR
ADVANTAGE 64K Green Phosphor.
The Best Business Graphics, 2 Disks,
Serial Port. Options CPM — Business
PrOGrAMS - . ouwist s el sl $2894

NORTH STAR Horizon
Powerful North Star BASIC Free
Superb for Business & Science

Free Secretary Word Processor
Horizon Standard is now HRZ-2-64K
Quad

Factory Assembled & Tested Only
Horizon-2-64K-Quad ........ $2894
Horizon-1-64K-QHD 5 . ....... 3999
Horizon RAM 64K ............. 594
Big Sale on Multi-User

Time-Sharing ............... SAVE
North Star Hard Disk 18Mb . 4295
English to Basic Translator ... .. 75
Zbasic 2 to 5 times faster' ...... 325
Secretary Word Processor . ... ... 69
Wordstar Word Processor ... ... 278
Floating PointBoard ........... 699
ORI o5 it i e gwth Soesag . 699
CPM for N*-Extra features ..... 147
Micro Mike Software ......... CALL
SMCEFIUBTAT cower. s supnsbp $355
(5Tl o ¢ R—— 539
Extra Precision BASIC . ..... .. .. 49
INOTINWOLA S a i s A B s T 179
INfOMANAGET: we s s 4 46 b ps brun 329
General Ledger ............... 399
Accounts Receivable .......... 399
Accounts Payable

Inventory ............

Order Entry .. .. ... ..

(05 e, A S PN, A

INTEGRAND main frames S-100. Many
models to choose from

Winner! Let US help YOU get started Empire| ... List 4888 ... Only 3495 Only 200 & UP
MAKING MONEY by HELPING "
PEOPLE toput COMPUTERS toWORK, ~ SOrvusHard Disk ........... SAVE
Write or Phone today. SSM Video BRD vB3 kit . ..... 361 MODEMS
i Spectrum Color ABM »¢..vi0-~ 228 DOHAYES — SI0B. ,,.v 4., SusdB29
Which Computers are Best? ... Free POTOMAC MICRO MAGIC ... 369
. SIORALMANS SE50. 0wl s
Insured Shipping at Low Rates. One hour free AT MOTION s 1553;
we Repair trou bleshootlng M P T e s s e T4 s ALTE 215
Computers on business Full Time Graduate
systems. Technician on Duty.

Call for latest prices & availability

AMERICAN

919-889-4577

Circle 22 on inquiry card.

4167 Kivett Dr.

SQUARE

Factory Guarantees

Jamestown N.C. 27282

www americanradiohistorv com
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MICRO DECISION
‘A DEAL YOU CAN'T REFUSE”
64K RAM, Z80, 4MHz, 2 Serial Ports,
Disk Controller. FREE SOFTWARE:
CPM — Microsoft BASIC — BaZic
—Wordstar—Logicalc—Correct-It.

List Only
with 1 5%" Disk .. £$949 . $1049
with 2 5%" Disks .. 1545 ... 1400

DECISION |

“The IBM-360 on the Z-80 & $-100 BUS!"

Sixteen Programs running simultan-
eously! Free CPM, Microsoft BASIC,
and WORDSTAR with complete system!

DECISION 1 + 65K Static +

B Disks DMA , ...npissiacsnys 3403
DECISION 1 + 65K Static +
e TR Lt 2795

DECISION 1 + 65K Static +

5" Disk + 5 Mb Hard Disk ..... 4235

DECISION 1-2user 256K Static +

5" Disk + 5 Mb Hard Disk +

MICR ORI Gl ¢ 8 iy s ' 5830

DECISION 1 — Z-80 + I/0 + 65K 1915

DECISION 1 — Rackmount + 20 Mb

HD-8"DRV ........... Reg. 6235
Inventory Sale 5415

MORROW Hard Disks
up to 26 MEGABYTES

HOC-MR6 ., ispid el . 83333
HBCAP0, s swww i Tl 208" . 88839
HOCRIIE ., ooy in o or rpme vy 2955
DMA-M5 .. ............. Reg. 1775

Inventory Sale 1400
OB 10~ s i o't gt 5 ot 2235
DMA-M16 2795

MORROW 8" Disk-

Discus 2D + CPM 600K .. Only $834
Discus2+2+ CPM1.2Mb .... 1068
Add Drives 2D =599 2+2=1795
Discus 2D dual + CPM ... Only 1384

Free Microsoft BASIC from MORROW
with Discus system or hard disk.

FAST FIGURE — Most powerful
spread sheet. 54" or 8"

WORdSHar =y ccuk . ok in: oesdadani 278
All MicroPro Software for IBM, Apple,
North Star, Morrow, etc. SAVE! CALL

We Beat Prices

COMPUTERS

919-883-1105
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Circle 145 on inquliry card.

I11IFANTASTIC PRICES!!!!
FROM DIGITAL DIMENSIONS

OKIDATA
ML-80 . $339
ML-B2A .. $415
*ML-83A .. .. g $680
“ML-84(parallel) . . .. T $985
“ML-84(serial) . . 81,095
ML-92 he-d 3 3 .. $509
ML-93 .. = 1 $869
PACEMARK 7“0 ’ .CALL
PACEMARK 2350. ‘. .CALL
*Includes Tractar Feed
ANADEX DP800O. . carm ¥y ..$749
ANADEX DP9500/9501 $1279
ANADEX 9500A/9501A. $1359
ANADEX DP9000/9001 $1209
ANADEX DP9620A. .. $1459
SCM-TP I .. 5 .$649

120 word/min Dulsy Wheel, 10 or 12 pitch,

serlol or purollol interface

DAISYWRITER 2000. . ... .. $1,015
BIDIRECTIONAL 40CPS AVERAGE THROUGH-
PUT, 48K BUFFER, CENTRONICS, 488,

RS232 & C. LOOP INCLUDED.

DAISYWRITER 1500 §. 5 .$955
4K Buffer Serial Only
DAISYWRITER 1500 P. .. .. .$925
4K Buffer Parallel Only
DS

PRISM 80, .$1.219

Includes sprim mode, doo plo' ond cut t sheet gulde
PRISM 80. .$1319
Includes sprint mode do' plat, cut sheet guide ond 3.4K
butfer.

PRISM B2 s qionsnese - & o .$1.649
includes all of above and 4-color graphics
C.ITOH
Prawriter {(Parallel}. . ... ‘ - ..$489
Prowriter (Serial}. .$629
Prawriter 2 {Parallel). . .$719
Prowriter 2 (Serial). . . 4 o .$769
Starwriter F10. .. .$1,449
Printmoster F-10. ..$1,699
DISK DRIVES =
RANA ELITE | , .$305
MICRO-SCY . . $289
MODEMS
HAYES 300 BAUD SMART MODEM. . . . ..$9
HAYES 1200 BAUD SMART MODEM. . v L8515
E-ZCOLORboard............c..... $199

For the Apple Il or Apple Il Plus.
16-Color, 256 x 192 resolution. Requires
3.3 DOS. Includes demo software and
E-Z COLOR Editor.

E-Z COLOR board for S100 Systems. .$279

E-Z COLOR board for TRS-80. .$239
INTEX TALKER text-to-speech synthesizer. Serial and
Lurullol interface included. ... ... .$280
AMDEK 13" COLOR-1 ¥ . [$335
AMDEK 13" COLOR II. - bh 9
NEC JB1201 GREEN Mon_i'g:. s ; ..$159
FOR THE IBM P.C.
Quadram Quadboard w/64k. .. ..$429
Quadram Quadboard w/128k .. $519
Quadram Quadboard w/182k. .$609
Quadram Quadboard w/256k . .$699

DIGITAL DIMENSIONS
190 Chapel Rd.,Manchester, CT 06040

Info & Orders Call 203-648-3611
Orders Only 1-800-243-5222
C.0.D. Welcome. Allow 2-3 Weeks For Chacks. MC/VISA
OK. All Prices Include UPS Ground Freight In U.S. CT
Residents Add 7% % Sales Tax. Prices Subject To Chonge
Without Notice.
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EIA CCITT
Date

Approx. Speed/Distance

Purpose

RS-232C V.24, v.28 1969

RS-366 V.25

RS-422A VA1, X27 1975

RS-423A V.10, X.26 1975

RS-449 1977

X.21 1976

1976

X.21 bis

current-loop (not
officially sanctioned)

Table 1: The standards jungle.

20,000 bps and 50 ft.

10 million bps and 40 ft
100,000 bps and 4000 ft

100,000 bps and 40 ft
1000 bps and 4000 ft

2 million bps using
RS-422A

20,000 bps using
RS-423A

10,000 bps and 1500 ft

interface specification for
modem control, including
electrical and mechanical
characteristics and func-
tional definitions of
signals

automatic calling unit
used in conjunction with a
modem to allow a com-
puter to dial calls

electrical specification only;
two-wire connection for
each signal

electrical specification only;
one-wire connection for
each signal with common
return wire

interface specification for
modem control, using
RS-423A as electrical
specification, with option
of RS-422A for some
wires

interface specification for
data equipment to public
data network, using syn-
chronous format and
digital rather than analog
transmission on telephone
networks

modification of X.21 to
allow its use with existing
synchronous data equip-
ment and analog tele-
phone networks—
essentially the same as
V.24 and RS-232C

provides send and return
data paths only (no
modem control}—not a
proper standard—used
originally for Teletype ter-
minals and now used on
many microcomputers

of the plug and the disposition of the
pins. The third, which I'll discuss in
most detail, gives a functional de-
scription of the 21 signals which make
up the RS-232C standard. The fourth
part lists about 14 subsets of these 21
signals that are used in different types

www.americanradiohistorv.com

of modems. The CCITT recommen-
dation, V.24, is almost identical with
RS-232C; however, the electrical
signal characteristics are specified
separately in a companion recom-
mendation, V.28.

When you access a computer over
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Computers for: Business, Home Applications, Resource Management. Technoloav & Science
NEW: 15-Day Exchange Privilege (See 'TERMS'’ for detalls)

8d and sold at our Showroom, 12210 Michigan

KAYPRO il

PORTABLE
wl™.  OMPUTER

Beats the competition on every count:

© 80 col., 24 lines off 9" screen, Z-80, 64K

400K K on 2 Floppy drives (mora sloraoe')

© More free softwara included: PerfectWriter, Per-
tect Speiler, Pertect Filer, Perfect Calc. spread

sheet. Proft Plan finance forecasting, CP/M,

CALL for availabilityl

BASIC.
List $1795
MICRO-DECISION

fPerfect desk-top computer.

* 2-80, 1 Foppy standard, 2nd optional, Optional
terminal, or use your own.

3 Cwms with user'cr':engly "snsprell';1S 8

. tar, ecker, SpreadSheet, Microso
Basic-80 &%&C

ist $1195 - $1790, Limited Quantity CALL
3 GRAPH YSTEMS:

Emry
ZENITH Z-100
Advanced color graphics under Z- BASIC 16
bit (8088) & 8-bit (8085) 128K RAM, expand-
able to 768K (Expand to 192K for only $180).
Runs most (BM-PC software and CP(M. 3
configurations, 1-2 Floppies. 90 dav ON SITE
warranty. List $3249-4099 .3C

; ZENITH Hard Disk

Televideo

TELEVIDED 4 -
16026 @

Superior graphics computer just released.
244,224 pixels, zoom, pan, rubberband! 16
bit (8088), 128/256K Hardware arithmetic
option. Networking capability. 2 Floppies
700K CP/M 86 w/Dig. Res. Graphics Lan-
guage. List $4495 -$ CALL

TELEVIDEO 1602GH: simiar but
10M Hard Disk.List 56985

NORTHSTAR

ADVANTAGE

High

(4MHz) 16 bit (8088) upgrade onty $499, 64K,
2 Floppies, 720K/Mard Disk

resolution graphics under BASIC ZB0A

/f

EC
NEC APC

Extremely sophisticated |
ot oy 150 ee———
4x1024 pixel) 16-bit
1), 128K standard, expandable to 256K. 1-2 8"
loppies 1 MEG each (run aay CP/M program avail-
able on 8 ). Dotachable keyboard. integral monitor
). £ ive software.
HO1 Monochrome, 1 Floppy. List $3298 $ CALL
HO2 Monochroma 2 Floppies, List $3998.....$ CALL
HO3 Color monitor, 2 Floppies, List $4998 ....$ CALL
CALL for appointment

ALTOS SERIES 5

ideal for independent business or advanced personal
computer user: supports 3 users with independent
tasks concurrently. Z-80, 192K, 2 Foppies 2 MEG,
le to hard disk. Comes with MP/M ||
also available.

IBM/APPLE PRODUCTS:
HARD DISKS & MICRODISKS:
Your backup worries are over.
QCS Hard disk 6 MEG removeable + 6

MEG fixed. List $3,499

.ONLY $2,795
CORONA Hard dlsk 5 MEG mounts

EG .0
AMDEK 3°* Micro-Floppy System, w/controller,
1 MEG total. List $ CALL

MEMORY & 1/0 BOARDS:
QUADBOARD: clock, serial & parallel
ports, 128K..
QUAD512 # 64K il
QUAD512 + 256K + serial port ..

QUADSCREEN Super-Monitor
166 col.x66 ling) .

IADCOLOR tor better color graphics ..
MONITORS & PLOTTERS:
AMOEK 12" Amber................. -
AMDEK COLOR 0 RGB hi-resolution, la"
AMDEK COLOR in RGB
ZENITH RGB high-resolution RGB . .
PRINCETON high-resolution 12°* RGB..

i pﬂﬁt%?'a‘;’é'aiz"é?'mh
\@Am .................
(

IBM-
COMPATIBLE
COMPUTER:

CGLUMBIA 1600 16-bit 8088, accepts all 1BM
boards, reads & runs all IBM software, but has also
addiional 2-80 processor to run 8-bit C/PM. So

'\

BUSINESS OWNERS...Can You atford NOT to computerize?

If conflicting claims for different systems leave you bewildered, if a salesman is
**pushing”’ a system about which you have doubts, or your costly computer is not
delivering its promise—help Is now avallable. Our Business Program divides
computer acquisition to 4 phases, and provides 4 disfinct services. Use ONLY the
service needed, control your cost at EVERY phase, and pay ONLY for what you
get—each of our services is available Independently:

1) ASSESSMENT OF NEEDS: On time-usage basis, 'you obtain access to our CONSULTANTS,
who combine business background and extensive computer expertise, and can discuss your
needs with them over the telephone. The initial interview is FREE; then YOU determine how
much of the consultant’s time you need, charged at $30/15 min. You pay ONLY for profes-
sional, objective advice. No purchase is required now or later,

2) HARDWARE: We carry a large variety of business systems, single and multi-user. You are
not locked into any particular concept or product fine. Our pricing is highly competitive, and
you pay ONLY for the hardware. But, at your option, ali equipment sold by us Is sliglbie to be
covered in our System Support Program.

3) SOFTWARE: We offer a number of comprehensive lines of business software, all widely used
and competitively priced: ACCOUNTING PLUS, CYMA Business and Professional packages,
DBASE Il, MULTIPLAN. Most important, WE CARRY ONLY SOFTWARE WE ARE ABLE TO SUP-
PORT: Contract for software support is available for each module you purchase from us.

4) SYSTEM SUPPORT: Subscription to our SUPPORT SERVICE ($200/system/year) gives you
access to our SOFTWARE SPECIALISTS who answer your questions on time-usage basis, Our
Specialists are recruited from the Systems Instructor ranks, and specialize in a’Single line of
software. They have immediate access to systems running your software, so that a 5-minute
telephone session with them (at $10) is much more cost-effective than a 2-hour trip to a com-
puter store, or a 2-day wait for your computer salesman! To Set Up Your inittal

_Evaluation Call Our Business Division (714) 781- 6566

>

U TeleVideo .
COMPLETE TELEVIDEQ ‘s
MULTI-USER SYSTEM:

Multipie with and tasks: 3 inventory control stations, 2 Accounting Office Sta-
tions, 1Manaoememsumon(16-bﬂ)mmgraohcscapab*ty Tde\fﬂeoTS&GCﬂanthMEGhamaskw
tape backup. Completamommz inventory control, financial

operating under Turbo-Dos wi/file mmmummmme«sum1mwwm
mmeraMHmewuaMypmter receive/auto-dial modem. Complete integration included.

CALL FOR INFORMATION
-

IIP'JJn PRICE \‘ GE?JIINMO

A d rom
mm rStar-Mlcronlcs
OUT ONE!

All the features of EPSON-FT, plus backspace,

Daisy-wheel, letter-quality, inter- continuous underiine,

faces all computers. Serial & parallel models at

rice. No less than 18 print- i
onryssse?eacn. . ) "/ List$498 ....... ......oNLY $ CALLIN
! GEMINI-15 simiar but 15 carriage. Even
INTERFACES & MODEMS, ETC. \‘Jem"buy List$649 ....... ON Y‘CAU.III
Hayes Modems: Giie
Sanodem 1700 gz [ Additional dot-matrix printers

MicroModem II ... NEC-8023A coraranel)

MicroModem 100 g .8209
VENTEL RS-232 Modem . Okndata BZA ser/parallel) $CALL
MICROFAZER printer butfer Okidata 83A 132 col. (slp) ..... ..364¢
INTERFAZER f/multi-users, up to 8 terminals Okidata 84-P 200 cps. & 50 cps.
k &2printers!.......coooveeriinnianne .29 Ohcgrv " encemode............. 5 ..5984
ata same, but senial.. .....59099
" SCOTCH DISKETTES by 3M: the vary best Okidata 92, just released ......... s S CALL
g% S8, ddg 55:,??;5;:':‘" .....321/b0 Microprism draft/corresp. ...... e 3528
5S. XES MM, ...
Letter-quality printers'
EAGLE NEC 3510 33cps serial ................ccooveennd $1449
NEC 3530 same, parallel.... ..$1599
COMPUTERS NEC 7710/30 55 CPS, S/D.........ovruicvrrancnncs $2194
: L DIABLO 620 25cps s e $1094
Highly rated busi- BROTHERHR ............ ..$794
ness computer, con- DAJSYWRITER 16K Buffer .. ... 5999

figured as Word Pro-
cessor a1 V2 price of

. N
>
(See Popular Lomputi

8 12/82).
CP/M CBASI SPELLBINDER w.p. & ULTRACALC

.

tible it Mannesmann-Tall -
LiSt 36804999 ..o.o.ooerereeeen $ CALL | parabe & seriat "3 ;!fé;%”m’;’.éﬂ‘ 2ot | included roeti MY-160 hoavy-duty. \é\
Graphics Peripherals: IDS PRISM COLOR COLUMBIA 1 e: computer as above + EAGLE 11 280, 64K, 2Flopp|es 780K . .. 52349 serial or parallal, -
PRINTER. 200 CPS, high resol. graphlcs \kemam it cmmmm S Eﬁgts :{;%’"M’ b"},‘,:f“ g.,‘g tractor Included

: g - 1M HFADISK ... ;
List $1995 SCALL |”'SYSCOM-2: Apple-Compat Computer ) Softwars: Accauntng Pus $674
mpEK Digital Plotter. 4-cotor, flatbed. Fully co&mmg with APPLE-, runs APPLE pro- Alt8 MOD only... : .sussnt | MT 160 L, similar,
NECT T i —— $ (;Auanms G e, Sl 1 T $ EAOLETO00 . sos ot .. g e swy\ letter-quality........................ 8753<

APO, FPO, INTERNATIONAL ORDERS ACCEPTED

L B H HTINC. . PO Box 3791, Rlversldo.. CA 92519

mE W:COD 15- Day Exchange Pr /wlege (subject to terms below) TERMS: Prices in this ad apply to prepald orders only, reflect 5% cash discount off our regular saie prices. Per-
sonal

ORDERS & INFORMATION:
Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 10:00 AM-4:00 PM PST
1-(800) 845-5555 CA. AK. HI call (714) 783-1363

BANK REFERENCE: BARCLAYS BANK O LALIFORNIA (213) 892-7244

VISA MASTERCHAKGE

—

a%IVILEGE subject to 10%
£ for Handi

checks allow 2 weeks 10 Clear. Fortune-1000 companies, Universities and Govemment only: 30-day net, based
on our regular (non-cash) prices. COD based on non-cash prices and requires payment in full by Cashier's Check or
Certified Check upon delivery. Califomia residents add 69% tax. This ad supersedes all prior offers. Prices subject to
change and offers may be withdrawn without prior notice. All merchandise new in original factory cartons, full
manufacturer's warranty, and are covered by full insurance duriny a? shipping. Absolutely no retum on used or

items. Software retumable ONLY in UNOPENED origin: . We now offer 15-DAY EXCHANGE

wrappiny
g special order items. Add 3%

dise,

charge on d mer
Shipping & | ($3.95 ).
of Digeal Microsoh MutiPan are rademark of Microsolt mhmd
mimdmm mu wademark of 22og inc. SpaliStar, CaicStar,
e wademerk of MicroPro Company. APPLE s wademark of Appis Computer inc.

CMisa
CYMA
OmtaStar,
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telephone lines, the computer must
connect to a modem or data set (data
set is the term used instead of modem
in Bell System literature). The com-
puter’s modem communicates
through the telephone network to
another modem that connects to your
terminal. This configuration involves
two RS-232C interfaces: one between
the computer and its modem and the
other between your terminal and its
modem. Official terminology labels
both the computer and your terminal
DTEs (data terminal equipment) and
labels the modems DCEs (data cir-

cuit-terminating equipment, most
often some sort of data-communica-
tion equipment).

Because you often want the choice
of using your terminal with a modem
or directly connecting it to a com-
puter’s output port, the RS-232C
standard frequently provides both
connections. Strictly speaking, the
RS-232C standard was never intend-
ed for connecting a DTE device di-
rectly to another DTE, and most of its
signals are unnecessary in that ap-
plication. When manufacturers claim
that a product is RS-232C-compatible

QUALITY COMPUTER FORMS
AT PRICES YOU CAN AFFORD

WE SUPPORT MORE SYSTEMS WITH
FORMS THAN ANYONE!

INVOICES e STATEMENTS « CHECKS © P.O.°S e SHIPPERS « MEDICAL FORMS
INCOME TAX FORMS*W2°S e LETTERHEAD

Accounting Plus ¢ Altos Accountant ® Apple Controller ® Broderbund ¢ Continental e
Durango ¢ Dynabyte ¢ Gold ¢ Great Plains ¢ Libra Programming Inc. ¢ Microcomputing
Consultants ® Open Systems ¢ Peachtree ¢ Radio Shack ® Solomon ¢ Star ¢ State of the
Art ¢ Structured Systems ¢ Systems Plus ¢ TCS ¢ TSE ¢ Vector Graphics
We Support 215 Systems Not Listed Here, S0 If You Don‘t See Your
Software Here Call Toll Free For A Free Sample Packet Of Forms
For Your Software.

"TIES™ RER INCH.
EDGE WHEN BURST,
QUANTITIES.

CUSTOM ORDER.

FOR 1,000,

IMPRINTING, DEALER,

~ SHEERCUT
WORD PROCESSING LETTERHEAD

SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST.

NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH,
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE BO PERFS OR
THIS PRODUCES A VERY CLEAN AND UNIFORM

AND IS ECONOMICAL IN BOTH SMALL AND LARGE
SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS
IN FOUR "CLASSIC LAID" PAPERS,
EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE
CONTINUOUS FIRST AND SECOND SHEETS.
$235 FOR 5,000 AND $400 FOR 10,000,
AND VOLUME PRICING AVAILABLE.

e CONTINUOUS AND SNAP-OUT

BUT

OR IN ANY TYPE PAPER ON A

BLANK PRICES ARE $60
WITH

o M
E'] _\\®!  AND OTHER CONTINUOUS | ® e
= / °! TAX FORMS 1 ®
] ]
/" ° o e wiep
o) E °
o o

\&

s r a o - 5 5

/. F4Checks To-Go

CALL TOLL FREE NOW: (800) 854-2750 IN CA (800) 552-8817

(61 9) 460- 4975
8384 Hercules St. ® P.O. Box 425 e La Mesa, CA 92041

-
~ Your Assurance of Value and Service.

i
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they usually mean that the equipment
accepts and generates only a small
fraction of the RS-232C signals and
also doesn’t violate any other parts of
the standard.

Generally, the RS-232C standard
covers such things as the protocol for
answering calls and modem control
for reversing the transmission direc-
tion in a half-duplex link. It does not,
however, cover the requirements for
autodial units. This information is
provided by the companion specifica-
tion, RS-366 (comparable to CCITT
recommendation V.25), which de-
fines how the computer presents the
digits to be dialed to the autodialer,
how the computer signals the end of
the number, and what occurs when
the autodialer cannot successfully
complete the call.

The major drawback to RS-232C is
its limited transmission distance of 50
feet. In practice, you can go con-
siderably farther, but always at your
own risk. A second disadvantage is
its maximum transmission speed,
although this is not usually a limita-
tion in applications between com-
puters and terminals. While RS-232C
can operate at speeds up to 19,200
bits per second (bps), the data rate
between computer and terminal is
usually 9600 bps at best, and it is very
difficult to transmit data even at this
slower rate over the switched tele-
phone network.

The distance restriction is not a
serious disadvantage if you use
modems to access a remote computer.
The modems usually sit beside the
computer and terminal, and the long-
haul transmission takes place be-
tween them over telephone lines. In
local applications, however, you
often find RS-232C connecting ter-
minals directly to computers, simply
because it is obviously convenient to
use the same terminal and computer
interface whether o not a modem
connection is used. This is where the
50-foot limit becomes restrictive. Fur-
thermore, the RS-232C voltage levels
are not particularly convenient
because they aren’t the same as those
in standard TTL (transistor-transistor
logic) and MOS (metal-oxide semi-
conductor) technologies now domi-
nating computer implementations.
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This means you need an additional
power supply with this configuration.

Because of these problems with RS-
232C, the current-loop interface,
made famous by the original Teletype
terminals, has come back in fashion,
particularly for low-cost home com-
puters. This interface is not a proper
standard, with both 20- and 60-milli-
amp (mA) versions, but it usually
works over distances of up to 1500 ft
at rates of up to 9600 bps. Unfor-
tunately, the current-loop interface is
completely incompatible with RS-
232C and requires you to use switch-
able, dual-standard hardware or con-
version boxes. Moreover, the inter-
face comes in two flavors: active,
which actually generates the current,
and passive, which either detects the
current or signals by switching it on
and off. The conversion boxes enable
passive devices to communicate with
active devices. For example, a micro-
computer usually contains the active
interface and a terminal has the
passive one, which means you must
have an active-to-active conversion

to directly connect two microcompu-
ters.

Overcoming Defects

The EIA introduced standards RS-
422A, RS-423A, and RS-449 to over-
come the defects of RS-232C and to
incorporate and improve upon the
advantages of the current-loop inter-
face. A major change was to un-
bundle the joint electrical, mechan-
ical, and functional specifications of
RS-232C. Just the electrical specifica-
tions are in RS-422A and RS-423A.
To allow you to transmit data at high
rates, RS-422A uses two wires for
each signal. This setup, known as
balanced transmission, doubles the
number of wires in the cable. RS-
423A transmits at lower speeds and
uses one wire as a common return
path for all signals. This is called un-
balanced transmission and is similar
to the design of RS-232C. The RS-
423A standard operates in both RS-
232C and RS-422A environments and
thus provides users of existing equip-
ment with a migration path to move

to the new RS-422A regime.

The EIA has introduced RS-449 as
its intended successor to RS-232C.
The standard provides a complete
functional description of the signals
needed for modem control, together
with the mechanical specification of
the plugs and sockets. The electrical
specification for most signals is RS-
423A, but RS-422A is also available
for high-speed operation if necessary.
RS-449 has a horrendous number of
wires (46 as opposed to the 25 of RS-
232C) in two plugs, one with 37 pins
and one with 9. Fortunately, most ap-
plications don'’t require the signals in
the 9-pin plug. Apart from its im-
proved speed and distance specifica-
tions, RS-449 offers some minor func-
tional enhancements over RS-232C in
automatic modem testing and a pro-
vision for a standby channel, but it
still does not incorporate dialing out.
The success of RS-449 in the commer-
cial market remains to be seen.

Meanwhile, the CCITT has been
steering a different course. With its
X.21 recommendation, introduced in

~ Fremq 18
; 3 -~

415) 657-4215 = "

( ) " % ,].l



www.americanradiohistory.com

Give your IBM system some NEC,
and watch its performance soar.

Peripherals from NEC can make almost any
computer system better.

Our sparkling new JC1203 color
monitor is plug and pin compatible with the
16-color IBM® PC, and delivers the bright,
sharp, clear, and stable screen image for
which the entire NEC line has
long been famous. Similar com-
patibility is available to
owners of Applell®, Radio

Shack®, and Atari® computers, not to men-
tion our own outstanding NEC PC-8000
series. Also available is a brand new, ex-
tremely low cost, NEC green monochrome
monitor, the JB1260, perfect companion
for an Osborne®, for instance.

Ask your dealer for a dem-

onstration. Or write us
. at 1401 Estes Avenue, Elk
Grove Village, IL 60007.

Productivity
at your fingertips

NEC Home Electronics (U.S.A.}, Inc.
Personal Computer Division

Nippon Electric Co., Ltd., Tokyo, Japan

Circle 294 on inquiry card
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(DTE source)
24 DA | 113
(DTE source)
14 SBA | 118
19 SCA | 120

PIN | EIA | CCITT| Signal Source
1 AA | 101 Protective Ground
AB {102 Signal Ground
2 BA | 103 Transmitted Data
4 CA [ 105 Request To Send
20 CD [108.2 Data Terminal Ready
23 CH |11 Data Signaling Rate Selector DTE

Transmitter Signal Element Timing

Secondary Transmitted Data
Secondary Request To Send

(computer interface)

23 Cl 112
(DCE source)
15 DB | 114
(DCE source)
17 DD | 115
(DCE source)
16 | SBB | 119
13 SCB | 121
12 SCF | 122

3 BB | 104 Received Data

5 CB | 106 Clear To Send

6 | CC |107 Data Set Ready
22 CE | 125 Ring Indicator

8 CF | 109 Received Line Signal Detector
21 CG | 110 Signal Quality Detector

Data Signaling Rate Selector DCE
Transmitter Signal Element Timing
Receiver Signal Element Timing
Secondary Received Data

Secondary Clear To Send
Secondary Received Line Signal Detector

(modem or terminal)

Table 2: RS-232C signals.

1976, it is obvious that the committee
looks forward to the day when direct
digital connection to a digital tele-
phone network will be possible. Then
all data transmission will be syn-
chronous, and the communication
equipment will provide bit and byte
timing signals. X.21 includes the pro-
tocol for making and answering calls
and for sending and receiving data
using full-duplex synchronous trans-
mission. Byte-timing signals are in
fact an option, which the vast majori-
ty of digital telephone exchanges will
almost certainly provide. In sharp
contrast to RS-449, X.21 uses only six
signals. The electrical specifications
are in recommendations X.26 (corre-
sponding to EIA RS-422A) and X.27
(EIA RS-423A).

Although X.21 is defined as the
lowest (or “physical”) level of the in-
ternational X.25 packet-switching
protocol, it is far ahead of its time,
for direct digital connection to public
telephone networks is hardly possible
now. For this reason, CCITT offers

www americanradiohistorv com

the X.21 bis recommendation as an
interim measure to connect existing
computer equipment to packet com-
munication services. With this, the
wheel turns full circle, for this recom-
mendation is essentially the same as
RS-232C (V.24), and sadly, its use is
almost universal in packet-switching
protocol today.

I have, in the tradition of all great
guides, followed a circular path. To
create a more detailed path through
this standards jungle, let’s look closer
at each of the standards I have men-
tioned.

The RS-232C Standard

The 21 signals in RS-232C are num-
bered according to three systems: pin
numbering used in the conventional
25-pin connector, the EIA RS-232C
numbering, and the CCITT V.24
numbering (see table 2). I will explain
each of the signals by providing a
variety of different applications of the
standard, each using progressively
more signals.
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INDUSTRIAL QUALITY BOARDS FOR THE
IEEE-696/5-100 BUS

DUAL '_l
SYSTEM 83720 .
Multi-User /16,
20/40 MB

Hard Disk.

UNIX, INGRES
Relational DBMS...

CPU 68000

o MC68000 processor
® 10 MHz operation

® 16-Mbyte addressing
® Single-user

CPU 68000M
| * MC68451 MMU

® Segmented memory
management

{ ® Multi-user
$995

CMEM

| EPROM

® 256K dynamic RAM
® 24-bit addressing
® 230 ns access

$1295

WwWDC-SMD
® DMA Winchester
controller
® 25 ms access time
| ® No interleaving

$1180

i AIM-12 (A-t0-D)

| * 32S.E. channels

| e 25 p-sec conversion
| ® 12-bit resolution

$695

Sales representatives in
most metropolitan areas.

Circie 153 on inquiry card.

e BK/16K/32K CMOS
® 6 MHz for B/16-bit

Li battery
$695/$595/$495

SI04

® 4-port serial I/O
® 256 bytes of FIFO
® DMA transfers

® 24-bit memory addr.

$695

® 4 channels
® 20 mA outputs
® 12-bit performance

$595

® 32/64K ROM
® 16-bit data paths
® 24-bit addressing

$295

CLK-24C
® Real time clock
e LS| CMOS chip

il e Libattery backup

1 AOM-12 (D-to-A)
® 12-bit +% LS.B.
e 0-10V, =5V, +10V
jumper select outputs

$645

A L OEM and Dealer pricing
is available.

2530 San Pablo Avenue e Berkeley e CA 94702 o (415)549-3854 « 172029 SPX

AVAILABLE NOW FROM DUAL
SYSTEMS, the CMEM memory
boards combine high-speed
CMOS memories with a new
5-8 year lithium battery. The
CMEM offers the nonvolatility
of an EPROM board while retain-
ing the instant writability of a
high-speed read/write RAM.
These industrial grade boards
are subjected to a 168-hour
burn-in and a 1000-cycle power
interruption test to insure data
retention and the highest degree
of reliability possible.

CMEM-32K, 32K Bytes $695
CMEM-16K, 16K Bytes $595
CMEM- 8K, 8K Bytes $495

=2UAL.

DUAL SYSTEMS CORPORATION
2530 San Pablo Avenue - Berkeley

CA94702 - (415)549-3854 « 172029 SPX
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OUR PRICES, SELE
AND SAME-DAY SHIPPING

MAKE US COMPETITIVE.

Red Ba

ron. Home of the Nation’s

NEC 8023
Outstanding Graphics, Print
Quality & Performance

144 x 160 dots/inch * Proportional spacing

» Lower case descenders * N x 9 dot matrix

» 8 character sizes * 5 unique alphabets * Greek
character set » Graphic symbols » 100 CPS print
speed -Bi-directional, logic-seeking - Adjustable
tractors * Single-sheet friction feed » Vertical &

IDS Prism 80/132
Affordable Color, Speed

200 CPS - Bi-directional, logic-seeking * 24 x 9 dot
matrix » Lowercase descenders * 8 character sizes
*» 80- 132 columns * Proportional spacing

» Text justification * Optional color and dot resolu-

The Epson Series
High-Quality Printers
at aLow Price.

horizontal tabbing tion graphics Epson MX-80FT ....... List $745 sca“
EpsonMX-100 ........ List $995
NEC 8023 Prism80....... Base List $1,299
Dot Msgt":'lx ........... List $795 SCaII Pﬂ::: 1307433 eaiﬁ u:t $1,499 SCaII Full Line of Epson Accessories
Smith-Corona TP-1 Brothers HR-1 Daisy Wheel NEC Spinwriter
Daisy Wheel Printer For Under $900 Perfect for quality, 7700 & 3500
quiet word processing. Daisy Wheel Quality Leader
pu— isy ity
LIS U

\ |

|

Letter quality « Standard serial or paraliel data
interface - Drop-in ribbon + 144 WPM « Various
fonts available - Loads paper fike typewriter

« Handles single sheets for forms

=16 CPS - Prints up to 6 copies « Bi-directional
« Cloth or carbon quick-change cassette ribbon
* Quiet, efficient operation for word processing

Brothers HR-1

High speed, letter quality « 55/33 CPS « Typewriter
quality « Bi-directional printing & proportional
spacing * Quiet + OCR quality print « Hi-res
plotting/graphing * Quick change ribbon « Optional
cut-sheet feeder, horizontal or bi-directional trac-
tors « Prints up to 8 copies

NEC Spinwriter RO

Parallel . .......... List $1,100 Serial Parallel 7700. ... ... List $3055° $2500

Smith-Corona TP-1. . ... List $895 sca“ Serial ............ List $1,200 sca“ Serial 8510 ...... List$1895 $1700
Anadex Silent Scribe Televideo CRT’s Monitors
The Quiet Serial Matrix Price, Performance & Reliability Crisp, Clear, Compatible
Impact Printer
‘ .
Up to 500 CPS - Dot addressable graphics
* Parallel and serial interfaces standard « Switch
selectable protocol * Cartridge ribbon  Foreign
cgaracter sets* Underl'Ining * 1.5k to 12k buffer List Discount Amdek
- Correspondence quality print Video 300, green. ..... List $249
List Discount g;g """""""" : ggg :g;: COIORIEN. . . . ‘Eiem. . List $499 sca“

AnadexDP-9501A ....... $1,725 SIS0 (§ B < o TOE o ele @ oere for low
Anadex DP-9620A . . . .... $1,845 $1,475 QB S E AR e $1195 $945 f
Anadex WP-6000........ $3,250 SCall POL -, = Ak et ke o F gy $1495 $Call prices

www americanradiohistorvy com
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OUR PEOPLE

MAKE US EXPERTS.

Largest Computer Printer Inventory.

The Grappler+™
Apple® Graphics Interface

+ Graphic and text screen dumps * Dual Hi-Res
Graphics ¢ Printer Selector Dip Switch * Apple I}l
compatible** Inverse Graphics « Emphasized
Graphics » Double Size Picture * 90° Rotation *
Center Graphics * Works with Pascal and CPM® «
Optional Bufferboard Available

o oy TR s 1 75
*Requires software driver

Apple is a registered Trademark of Apple, Inc.

The Bufferboard™

For Apples and Printers

Take your existing printer interface—and
buffer it!

* Versions for Grappler + , Apple interface, Epson
interface, and others - Comes standard with 16K
buffer « Expandable to 32K and 64K « Includes
interface docking cable

TheBufferboard. . ............... s 1 75

iDS Microprism 480
Prints like a daisy,
priced like a matrix!

« Correspondence Quality in a Single Pass

* Dual Speed 75, 110cps * Proportional Spacing
« Bi-directional, logic-seeking * Platen Pin

or pressure feed * 24 x 9 dot matrix < 10,12, 16.8
Characters per inch  Double width Characters

DS Microprism 480 . . . .List $799 sca“

Customer Benefit
Package

1. Free Expert Consultation. 2. Tech-
nical Staff. Even your most involved
questions get quick, helpful answers
from our staff of printer technicians.
3. Free Catalog. Get your inform-
ative catalog with printer compari-
son chart and print samples today.
4. Warranty. The manufacturer’s war-
ranty where applicable. 5. Same-Day
Shipping. 6. Free MasterCard and
Visa. 7. We Stock What We Sell. We
make every effort to keep a large
stock of our advertised products.
8. APO/FPO Orders Welcome.

The Okidata Series
Hi-Res or TRS 80 Block Graphics

Interface Equipment

Complete Stock of Options,
Cables and Accessories

CCS APPLE SERIAL interface & Cable . ..$150
SIGNALMANMODEM ................ $Call
COMPLETE STOCK OF EPSON

ACCESSORIES ................... $Calil

omm - CUSTOM PRINTER CABLES FOR
Apple, Atarl, IBM, TRS-80 (all models). .$Call

120/200 CPS * 9 x 9 Matrix * Bi-directional, logic- | HAYES MICROMODEMII.............. $300.
seeking printing * Lower case descenders « Four PRINTER STANDS: Large ............. $ 99
print styles « Optional Hi-Res Graphics Pmall ............. $ 25

PRINTER RIBBONS—Most Types .. .. ... $Call
OkidataB82A .......... List $649
Okidata 83A (w/Tractor) . List $995 ca
Okidata 84 (Parallel). . .List $1395 s "
Here's How To Order: Call For Free Catalog:

Phone orders are welcome; same-day ship-
ment on orders placed before 11:00 a.m.
Free use of MasterCard and Visa. COD’s
accepted. Personal checks require 2 weeks
clearance. Manufacturer's warranty in-
cluded on all equipment. Prices subject to
revision.

(800) 854-8275
CA, AK, HI(714) 779-2779

ex=E
4

Red Baron

COMPUTER PRODUCTS

Circie 369 on inquiry card.

4501 E. Eisenhower Circle, Anaheim, CA 92807
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Video Display Terminal—signals
used: Protective Ground, Signal
Ground, Transmitted Data, and
Received Data. The Protective
Ground is for safety and connects to
the equipment chassis at both ends of
the link. The Signal Ground estab-
lishes a common ground reference
voltage for all data signals. Transmit-
ted Data is the data path from the
computer interface to the terminal,
while Received Data is the path in the
reverse direction. You don’t need any
other connections for a simple asyn-
chronous RS-232C-compatible ter-
minal interface.

Serial Printer—signals used: Pro-
tective Ground, Signal Ground,
Transmitted Data, and Data Set
Ready. Because the data connection
to the printer is only in one direction,
you don’t need the Received Data
line. However, most printers cannot
accept characters continuously at an
even rate. For example, a daisy-wheel
letter-quality printer takes a signifi-
cant time to move the print head from
one position to another, and so the

printing rate depends on character
spacing. A Return character generally
takes longer than other characters
because in most cases the print head
has to move farther across the paper
than for other characters. This
presents the problem of flow control;
the printer must provide feedback to
the computer interface to control the
data flow. The Data Set Ready line is
one way to provide the feedback.

You can use the ASCII
control codes DC1 and
DC4 to regulate data
flow to a serial printer.

Actually, Data Set Ready has other
purposes. A modem uses it to indicate
that its power is on and that the
modem is ready to receive data for
transmission. Many software device
drivers examine this signal before
transmitting each output character
and simply delay transmission until it
is in the on state. Therefore, you can

—

HIGH RESOLUTION GRAPHICS

FOR SUPERBRAIN, COMPUSTAR, z-89 & TRS-80 MODEL II.

XCEL™ HARDWARE: A retrofit package for graphics display with 512 x 240
resolution. TRS-80 Mod. Il, $595. All others, $895.

XCEL™ SOFTWARE: Operates under CPM™ and is compatible with Basic,

Fortran, Cobol, PLI and Pascal.

(XX XX

tangles and area fills.

GRAPHICS
TERMINAL- $395

Configures computer as a
low cost graphics
terminal.

“NEW” SCREEN PRINTER-$65

Allows hard copy printout on most dot
matrix printers.

SAVE UP TO $950 ON PACKAGE PRICE OFFERS!

SYMBOL GENERATOR- $175

Alternate character sets with bold face, 90°
rotation, circles, quadrants, vectors, rec-

GRAPH PLOTTER- $175
Line, graph, histogram, bar graph and
scatter plot with automatic annotation
of axes scaling.

3-D GENERATOR- $345
Creating, editing and viewing
“wireframe’ objects from any
angle with scaling zoom and

graphics editor. I

SURFACE
PLOTTER- $395

True perspective view
with hidden line
removal.

FOR MORE INFORMATION CALL (213) 320-6604

AMAXTEK,INC. 2908 Oregon Court, Torrance, CA 90503
Available in Europe from Micronex Ltd., Chew Magna, England 3042 (STD 027-589 3042)

TAS 80 regrsiered trademars Tandy Corp * Suportran Wacemars inteiec Data Sysiems
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use the signal for flow control, even
though it was not designed for that
purpose. You can also use other lines,
such as Clear To Send, for the same
purpose.

Another technique for regulating
data flow to a device like a serial
printer is to use the ASCII (American
National Standard Code for Informa-
tion Interchange) control codes DC1
(device control 1, often called XON)
and DC4 (often called XOFF). These
codes correspond to the control
characters Control-Q and Control-S
respectively. Some software device
drivers use them to suspend and
resume output to a terminal. When
you use these codes for flow control
on a printer, you connect the Re-
ceived Data line rather than the Data
Set Ready line. The printer then
transmits Control-S when its buffer is
full and Control-Q when it is ready
for more data.

Many printer manufacturers cater
to both flow-control methods. How-
ever, in practice, significant problems
can arise with each of them. When
the printer is connected through a
modem, there is no connection be-
tween the states of the Data Set
Ready lines at the two ends of the
link, and so you can’t use the first
method, which is meant for purely
local use. The XON/XOFF protocol
should work fine over a telephone
connection, provided the operating
system you use responds quickly to
the XOFF control character. While a
few extra characters don’t usually
matter on a video display terminal,
they can mean a disastrous buffer
overflow for a printer. The same
result may occur due to characteris-
tics of a terminal multiplexer, which
in many cases has internal character
buffers that store several characters
awaiting transmission. When XOFF
arrives, the data to the printer will
not cease immediately, even if the
operating system instantly stops send-
ing characters. In another case, if
you connect your printer to the
printer port provided on some ter-
minals, you may again see a delay in
the execution of the XOFF command
due to the buffering going on in that
unit.

Remember that RS-232C was never
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I run out of memory?”

Most people do run out of memory
with only 18K VisiCalc* workspace.
But you can expand your Apple iI*
to 177K VisiCalc memory! You

can also get 80-column display,
lower case letters, and hard disk

TTppd

11y,

Circle 377 on Inquiry card.

support—ail without buying
a bigger computer.

The Saturn expansion system for
VisiCalc consists of a preboot dis-
kette, one or more plug-in RAM
boards, and an optional 80-column
display board. You can put the
Saturn boards in any slot. And with
all that memory, our software lets
you save files on more than one
diskette.

Each Saturn RAM board includes
additional software for other pro-
gramming applications. So your
BASIC, PASCAL, and CP/M pro-
grams get an extra bonus.

Ask your computer dealer for
more details about the Saturn
memory expansion systems. See
how much bigger and better your

models can become!

*VisiCalc is a registered trademark of VisiCorp. Apple Il is a
registered trademark of Apple Computers, Inc.

SH7URH
SYSTEMS ..

PO. Box 8050
3990 Varsity Drive
Ann Arbor, MI 48107

1(313) 973-8422
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We Scout Out
The Best Buys.

THE PURCHASING AGENT is your computer buying company.
We negotiate the purchase of millions of dollars of hardware and software
at the best prices each year. Our buying power gives you more hardware
and software for your money. Qur fee is 25% of what we save you off list price.
By participating in the savings, we share a common goal — to save you money.
Call us for your price on any product not listed. All prices shown
include our fee.

COMPUTERS I1BM Personal comp. CALL PRINTERS
Amdek Color I} term. 430 Brother, parallel, daisy 910
Alpha Micro 1000 VW 55,960 AST CALL C. Itoh. F-10, daisy 1.350
Alpha Micro 1030 12,047 Baby Blue CALL Daisywriter 2000 1,120
Alpha Micro 1051 17,634 Davong 5 meg. H.D. 1,575 Diablo 620, daisy
Alspa AC1-2/SS 2,320 Diablo 630 API 1,825 25¢ps 1.195
Altos 8000-10 5,850 NEC 3550 1,920 Diablo 630, daisy 2050
Altos 8600-10 7.586 Seattle boards CALL 1DS Prism 132 options 1,430
Altos Series 5-15D0 2,100 & all IBM peripherals  CALL NEC 3510 CALL
Altos Series 5-5D 4195  Micromation CALL NEC 7710R/O 2.325
Apple Computers CALL  Molecular CALL NEC/Sellum 1, 16K,
Associate CALL  Morrow Micro Decisions  CALL tractor 2,595
Burroughs CALL NEC16bit APCsystem,  CALL  Qume 9/45 full panel 1,865
California Computer NEC 8000 64K PC sys. 2,266  Qume 9/55 full panel 2180
Systems 300-1A 4,414  NorthStar Advantage 2,625 Smith Corona TP-1,daisy 681
Columbia Data CALL  NorthStar Adv. H.D. 5 4395 Tally CALL
Compupro Godbout™ Onyx 5001 MU-6 7.350  Texaslnstr. TI1810 1.240
Sys. 816/A* 4200 Onyx 8000 MU-10 7.900
Sys. 816/B° 5360 Osborne catt OTHER PERIPHERALS
Sys. 816/C* 6,880 Sanyo 1000 1,540 Amdek Color 11 term. 694
*Assembled and tested Seattle System 2 3,251 Ventel 212+ modem 765
Cromemco System 1 2946  Televideo 75-802 2,600 Corvus 10 meg. H.D. 2,995
Cromemco System 2 3,400 Televideo T5-802H 4,450  Houston Instr. DMP-29 1,549
Cromemco 68000 Televideo TS-806 5,200  Houston Instr, DMP-40 775
System 1 4,395  Vector 2600 3,895 Morrow 20 meg. H.D. 3,650
Dynabyte 26% OFF  Vector 3005 5.495
Eagle I1 235  Vectord cal. SOFTWARE
Eagle 1600 5420 Victor CALL Call for prices on all your
Epson Computer CALL  Zenith 100 CAlLL software needs.

Mastercard, VISA at 3% handling fee. Prices subject to change without notice. Minimum fee $150.

EXPORT SERVICES AVAILABLE.

We are agents for overseas computer dealers and disbributors,
INTERNATIONAL TELEX 470851

On The Frontier of High Technology and Value.

THE
PURCHASING
AGENT

1635 School Street
Moraga, CA 94556

Call Toll Free
800-227-2288
In California
(415) 376-9020
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Circle 350 on inquiry card.

intended for DTE-to-DTE connec-
tions. Thus it is not surprising that
problems arise when the standard is
used for such purposes. After all,
these flow-control methods are ad
hoc mechanisms tacked on to an un-
suitable standard.

Full-Duplex Private-Line Modem—
signals used: Protective Ground, Sig-
nal Ground, Transmitted Data, Re-
ceived Data, Received Line Signal
Detector, and (possibly) Data Set
Ready. The Received Line Signal
Detector, often called Carrier Detect,
says in effect, “I hear something like a
modem talking to me.” You use this
signal to tell the computer that some-
one is trying to make contact ori that
line. You could use it to trigger the
computer to generate a log-on invita-
tion. Data Set Ready may indicate
that the modem is ready and not in
voice or test mode, but this is not a
common practice in North American
asynchronous modems.

Half-Duplex Private-Line Modem—
signals used: Protective Ground, Sig-
nal Ground, Transmitted Data, Re-
ceived Data, Request To Send, Clear
To Send, Received Line Signal Detec-
tor, and (possibly) Data Set Ready.
Request To Send and Clear To Send
control the transmission direction in
the half-duplex operation. The com-
puter generates Request To Send
when it wants to transmit. The Clear
To Send signal indicates that the
modem is ready to receive characters
for transmitting. There will be a
delay—typically 200 milliseconds
(ms)—between the Request To Send
signal from the computer and the
Clear To Send handshake, because
the modem must generate the carrier
waveform and allow it to stabilize.
When the transmission finishes, the
computer drops Request To Send,
causing the modem to turn the trans-
mitter off. To ensure that both ends
of the link cooperate in choosing the
direction of the transmission, you
need a software protocol.

Switched Network Auto-Answer
Modem—signals used: Protective
Ground, Signal Ground, Transmitted
Data, Received Data, Request- To
Send, Clear To Send, Data Terminal
Ready, Ring Indicator, Received Line
Signal Detector, and (possibly) Data
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This Programming professional deserves a
lot more from his personal computer.

standard SPF software, micro/SPF™
provides all the sophisticated utilities pro-
gramming professionals expect.

He’s earned it. As a seasoned professional,

he’s learned to master some of the world’s

most advanced programming tools. Tools

specially designed to meet the everyday
emands of programming experts.

But as the owner of a personal com-
puter, he's come to expect less. Less
ﬁerformance. Less sophistication. And less

exibility.

Why should programming a
personal computer be any different?

Prior to the announcement of micro/
SPF™ development software, experienced
programmers felt programming a personal
computer was a lot like playing with a toy.
You couldn’t take it seriously.

But today, there’s micro/SPF;* a solution
to elementary program editing tools now
offered with most micro-computers.

With micro/SPF™ you get the same
procedures and commands experienced
proi mmers are accustomed to using at
work. By mimicking features found in

Circle 336 on inquiry card.

Programmin ﬁ;(ﬁ)erts can take
advantage of skills they've spent
years perfecting.

Now, for the first time, mainframe soft-
ware is available for personal computers.
SPF screens are fully reproduced in logical
sequence and each screen is formatte
identical to those found in the SPF system.

In addition, micro/SPF™ comes equipped
with the same primary and line commands,
tutorial messages and program editor
(with program function keys) experienced
programmers are used to.

Programming professionals who've
spent years perfecting the art of writin
sophisticated code deserve to work wit
state-of-the-art tools, not toys. Find out
how micro/SPF™ can help you do work-
compatible programming on your
personal computer today!

rHASER

PHASER SYSTEMS, INC 50 WEST BROKAW ROAD
SAN JOSE, CA 95110
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Set Ready. Here, the additional
signals are Data Terminal Ready,
which shows that the computer is
ready to receive calls, and Ring In-
dicator, which signals that the
modem has received a new call. The
Ring Indicator signal goes up and
down as the telephone bell rings so
that the computer can answer after a
specified number of rings. If the com-
puter leaves Data Terminal Ready

on, the modem answers incoming
calls immediately. If it is off, the com-
puter should turn on the signal, after
the appropriate number of rings, to
answer the call. At the completion of
the call, the computer should turn off
Data Terminal Ready to ensure that
the line is disconnected. Normally
this is not necessary, because the line
should disconnect automatically
when the calling party hangs up the
phone, but it is good practice to force
disconnection at both ends.

Dual-Rate Modems—extra signals
used: Data Signaling Rate Selector
(DTE source) and Data Signaling
Rate Selector (DCE source). Some
modems allow switching between
two transmission speeds. These two
signals control whether the modem
uses the high or low speed. Usually
the modem at the calling end sets the
speed for the connection. In this case,
the calling computer uses the Data
Signaling Rate Selector (DTE source)
to determine the line speed. The call-
ing modem signals the speed to the
answering modem, which informs the
called computer by setting Data Sig-
naling Rate Selector (DCE source) ap-
propriately.

Synchronous Modems—Extra sig-
nals used: Signal Quality Detector,
Transmitter Signal Element Timing
(DTE source), Transmitter Signal Ele-
ment Timing (DCE source), and
Receiver Signal Element Timing (DCE
source). Synchronous modems pro-
vide a clock signal along with the
data. In the case of received data, the
modem provides the Receiver Signal
Element Timing (DCE source) or the
clock. For transmitted data, the
modem may still provide the clock
signal on Transmitter Signal Element
Timing (DCE source). Or the com-
puter equipment (DTE) may generate
a timing signal instead, called
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Transmitter Signal Element Timing
(DTE source). Synchronous modems
also provide a signal which shows
whether or not there is a high proba-
bility of an error in the received data
(Signal Quality Detector).

Modems with Primary and Second-
ary Channels—extra signals used:
Secondary Transmitted Data, Sec-
ondary Received Data, Secondary
Request To Send, Secondary Clear
To Send, and Secondary Received
Line Signal Detector. Some modems
provide a primary transmission chan-
nel with a high data rate (e.g., 1200
bps) and a secondary channel in the
reverse direction with a much lower
data rate (e.g., 75 bps). The reverse
channel allows you to listen and con-
firm reception or to interrupt the
transmitter. The channel directions
can be reversed, and the above set of
five signals allows you to control the
secondary channel in much the same
way as the primary one.

e
Do you know what

happens when you
make a call to a
computer on a 300-bps
full-duplex switched
line?

A Scenario

The following sequence of events,
illustrated in table 3, will show you
what happens when you make a call
to a computer on a 300-bps full-
duplex switched line. To begin, the
computer expects a call and so it
leaves Data Terminal Ready on,
which in turn sets the computer’s
modem ready to answer a call as soon
as one is received. When this hap-
pens, the computer sees Ring In-
dicator (which it can ignore because
Data Terminal Ready is already on)
and Data Set Ready (the signal for the
computer to generate Request To
Send). In the preceding section, I ex-
plained Request To Send and Clear
To Send in the context of half-duplex
calls. In fact, full-duplex modems use
them also. Request To Send com-
mands the modem to turn on its
transmitter. After a short delay, the
computer sees Clear To Send and ig-

nores it. At the other end of the line,
you hear the carrier signal and either
push the data button (on a data set)
or put the telephone handset onto the
acoustic coupler. Now your modem’s
transmitter turns on, producing its
own carrier whistle. When the
modem at the computer end hears
this, it turns on Received Line Signal
Detector. Upon receiving this signal,
the computer begins sending data.
Many operating systems, however,
ignore this signal and simply wait for
you to send a character to begin the
log-on process.

At the end of the transmission,
assume that the computer decides to
terminate because you logged off.
The computer turns off Request To
Send, which then turns off the com-
puter's modem carrier signal. The
computer then turns off Data Ter-
minal Ready, forcing the line to be
disconnected. Meanwhile, in your
modem, Received Line Signal Detec-
tor goes off and generates a warning
note to you. You replace the handset,
ensuring that the line disconnects
from your end also. When the com-
puter sees its Received Line Signal
Detector turn off, it knows that the
disconnection is complete, and so
raises Data Terminal Ready in pre-
paration for the next call.

RS-232C and RS-449:
What's the Difference?

RS-232C is being superseded by a
new standard, RS-449. Technically,
the major differences between them
result from RS-449’s using improved
electrical-transmission standards. To
explain these improvements, 1 will
first describe the electrical specifica-
tions of RS-232C.

An RS-232C transmitter generates
a voltage of above +5 volts (V) to
signal one line condition, called
Space, and a voltage of below —5V
to signal the other condition, called
Mark. To produce these voltages,
you generally use a power supply of
+12 V. A receiver recognizes
voltages of above +3 V as Spaces
and voltages of below —3 V as Marks
(see figure 1). When a signal changes
from one condition to the other, it
can spend, at most, 4 percent of a bit
period (the duration of a bit: 2
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Th Ultimae S readshet or

CP/M-86, IBM PC

The Ultimate Spreadsheet?
YOU BET!

Packed with more important features and
performance than any other spreadsheet, ScratchPad
is perfect for “what if” analyses and financial modeling
of all kinds.

The features tell the story:

Flexible Spreadsheet

A ScratchPad innovation. Now you can design
the spreadsheet to fit your application, rather than
redesigning your application to fit the spreadsheet.
For example, if you need a worksheet that is extremely
wide but not very deep, ScratchPad can do it.

The matrix dimensions are up to you.

Virtual Memory

Another ScratchPad innovation. When your
computer runs out of memory in RAM, your disk
drives act as backup memory for additional spread-
sheet data. (This is something the VisiCalc and
SuperCalc people don't talk about in their ads. They
can still run out of memory!)

ScratchPad with a hard disk on the IBM PC, for
example, allows in excess of 20,000 entries! NEVER
see those disastrous OUT OF MEMORY messages
again.

Consolidation

This lets you combine several spreadsheets,
adding or averaging the numeric data. It is especially
useful to businesses that want to combine data from
several departments, or add or average spreadsheets
from different months or years. Just another reason
why ScratchPad is the ultimate spreadsheet.

Circle 398 on Inquiry card.

0S, and CP/M’

These features and many others make ScratchPad
the most powerful spreadsheet available! So, find out
why we call ScratchPad the Ultimate Spreadsheet.

Write: ScratchPad Information, SuperSoft,

Box 1628, Champaign, IL 61820.

This is what others are saying:

Available for IBM PC DOS, CP/M-86 and CP/M.

ScratchPad: $295.00
(Requires 96K with PC DOS, 64K with
CP/M-86, and 56K with CP/M)*

Japanese Distributor;: ASR Corporation International,
3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan.
Tel. (03)-4375371 Telex: 0242-2723.

European Distributor: Micro Technology Ltd., 51 The
Pantiles, Tunbridge Wells, Kent, England TN2 5TH.
TEL. 0892-45433. Telex: 95441 Micro-G.

*Aadditionat memory recommended for optimal
performance of all features.

IBM Personal Computer is a trademark of international Business
Machine Corp.

CP/M and CP/M-86 are registered trademarks of Digitai Research.

VisiCalc Is a registered trademark of VisiCorp.

SuperCalc is a registered trademark of Sorcim.

FIRST IN SOFTWARE TECHNOLOGY P.0.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365
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Terminal

raise handset and diai

hear carrier (analogous to
Received Line Signal
Detector)

push data button (see
Data Set Ready light)

modem’s Received Line
Signat Detector goes off,
modem generates warn-
ing note, replace handset

Line Computer

Data Terminal Ready is on in
anticipation of a call

connect call
see Ring Indicator and Data
Set Ready, generate Request
To Send

carrier whistle

(after short delay, see Clear
To Send)

carrier signal

see Received Line Signal
Detector

—carry on communication—

set Request To Send off
no tone from computer

set Data Terminal Ready
off, Clear To Send and
Data Set Ready go off

call disconnected Received Line Signal Detec-
tor goes off, set Data Ter-
minal Ready on in prepara-

tion for next call

Table 3: The sequence of events in a 300-bps dialed call, proceeding from top to

bottom.
vOLTS VOLTS
+15
Ul s
| % =7 . // 5
0 0 TRANSITION
s REGION
&> / s MA| ,K //
T )
=15

TRANSMITTER

RECEIVER

Figure 1: RS-232C signal levels.
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microseconds at the maximum speed
of 19,200 bps) in the transition
region. This requirement limits the
amount of stray capacitance
allowable in the transmission link
because capacitance smooths out
sharp transitions. RS-232C specifies
that the capacitance must not exceed
2500 picofarads (pF); and, because
ordinary cables have a capacitance of
40 or 50 pF per foot, RS-232C limits
cables to 50 feet.

A second difficulty of RS-232C is
its grounding arrangements with two
separate lines: Protective Ground and
Signal Ground. Unfortunately the
standard does not state clearly how
these signals are to be used. In many
implementations, the Protective
Ground is simply not connected.

Grounding for distributed analog
systems is a notoriously difficult sub-
ject. To give you a simple idea of the
problems that ‘could occur, imagine
an RS-232C link between two pieces
of equipment where Protective
Ground is not connected but where
Signal Ground is connected to' the
earth at both ends (this is quite a com-
mon arrangement). Different ground
potentials at the ends of the link cause
a ground current to flow through the
Signal Ground wire. The inevitable
resistance in this wire insures that a
potential difference between the Sig-
nal Grounds exists that could, if large
enough, cause the data to be received
incorrectly.

The obvious way to overcome
ground potential differences between
the transmitter and the receiver is to
send the signal differentially on two
wires. The difference between the
voltages on the wires determines
whether a Mark or a Space is read.
This is how RS-422A works, and you
may recall that this technique is
known as balanced transmission.
Figure 2 shows an RS-422A signal,
carried on a twisted pair of wires. A
balanced transmission would use two
of these signals.

Of course, you can regard even RS-
232C as transmitting a signal differen-
tially, with the difference being be-
tween the signal-wire voltage and the
ground-wire voltage. What makes
this approach inferior is that the
ground wire actually connects to the
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IMAGINE IT...

Completely Redesigned.

Now, the Grappler +.

The original Grappler was the first
graphics interface to give you hi-res
screen dumps from your keyboard.
The new Grappler + with Dual Hi-Res
Graphics adds flexibility with a
side-by-side graphics printout of
page 1and page 2.

The Grappler + can now be used
with the Apple® Dot Matrix,

the Okidata 84, and is Apple lli
compatible’ In addition, the IDS
Grappler + is currently available
with color capability, including
color graphics screen dumps.

The imitations are many, so insist on
the #1 Apple graphics interface on
the market. Insist on the Grappler +.
Available now at most Apple dealers.

“Requires additional software driver.
* *Requires graphics upgrade.

Circle 309 on inquiry card.

The Grappler + Features:

* Dual Hi-Res Graphics ¢ Printer
Selector Dip Switch ¢ Appie lll
Compatible* ¢ Graphics Screen
Dump ¢ inverse Graphics ®
Emphasized Graphics ¢ Double Size
Picture * 90° Rotation * Center
Graphics ¢ Chart Recorder Mode ¢
Block Graphics ¢ Bell Control ¢
Skip-over-perf ¢ Left and Right
Margins ¢ Variable Line Length © Text
Screen Dumps.

The Grappler + also works with
Pascal and CPM.

The Grappler + interfaces with
the following printers:

* Anadex * Apple Dot Matrix *
Centronics 122 - C. itoh ProWriter *
Epson MX-70, MX-80**,
MX-80F/T**, MX-100 * IDS 460, 560,
Prism 80 and 132, Microprism -

NEC 8023 -Okidata 82A* *,83A" ", 84.

§Oronge m'fn':‘?

1400 N. Lakeview, Anaheim, CA 92807

CPM is aregistered trademark of Digital Research, Inc. U.S.A. (714) 779-2772 Telex: 183511 CSMA
© Orange Micro, inc. 1982 Apple is a registered trademark of Apple Computer, inc. Forelign Dealer Inquiries Welcome
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Circie 301 on inquiry card.

IBM

personal computer

UCSD
p-System ™
Version V.1

NCI now offers
Version 1V.1 which includes:

® RAMdisk

® Subsidiary Volume Support
® 8087 Numeric Coprocessor Support
® FASTER Long Integers (2x)
® FASTER Floating Point (3x)
® 25% greater floppy storage

® Floppy Write Verification

® Asynchronous Serial 1/0

® Extended memory codepool
® 8086/87/88 Macro Assembler
® 8087 Native Code Generator
® program caller unit

® generalized sort unit

® 32 bit seek

® FASTER Seek

® FASTER Turtlegraphics

® Adaptable Support

® PC DOS Filer Utility

@ Background Spooler

Also available

® PFAS Pascal File Access System
® Hard Disk Support

® Advanced Systems Editor

® Sprinter text formatter

® QuickISAM/Pascal ISAM/SuperDB
® QuickForm/PascalForm

Available for

® [BM pc
o Victor 9000

TM Regents University California
TM IBM Corporation

For more information call

Network Consulting Inc.
Discovery Park

Suite 110-3700 Gilmore Way
Burnaby, B.C. Canada V5G 4Mi

604-430- 3460
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Figure 2: An R5-422A signal.

TWISTED PAIR LINE 1 :

=>
>

Al

Figure 3: Two RS5-423A signals.

ground at each end. Then if the
ground potentials differ, the ground
wire carries a substantial current. The
amount of the current depends on the
ground-potential difference and the
electrical resistance of the ground
wire. This current makes the poten-
tial of the ground wire different at
each end. The RS-422A grounding re-
quirements are much less critical than
those of the RS-232C because the
standard does not use ground as a
voltage reference. Therefore, the use
of the Signal Ground wire, which
connects the grounds at each end of
the link, is optional.

The third major difference between
RS-422A and RS-232C is the transi-
tion region between Mark and Space
states. This is only 400 millivolts
(mV) in RS-422A, whereas it is 6 V in
RS-232C. With the elimination of the
ground-potential problem, the use of
such a narrow region becomes possi-
ble. If the difference signal between
the two wires is positive and more
than 200 mV, the receiver reads a
Mark, while if it is negative and more

than 200 mV, the receiver reads a
Space. This approach allows suitable
transmitters and receivers to be im-
plemented with just the normal +5-V
power supply.

Because of the much smaller transi-
tion region, RS-422A transmitters
will not drive RS-232C receivers cor-
rectly. This incompatability poses
such a serious disadvantage that the
EIA introduced the RS-423A stan-
dard, which you can use with both
RS-449 and RS-232C. This standard
is not just an interim measure,
however, for RS-423A does not use
two wires for each signal as RS-422A
does and thus is more economical.
You can see two RS-423A signals in
figure 3. Each direction uses a com-
mon return path that connects to
ground at one end of the link only,
the transmitter end. The receiver
judges whether a Mark or Space is
present by examining whether the
signal wire is negative or positive
with respect to the common return.
Because this return path does not con-
nect to ground in the receiver, the
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VISUAL presents ergonomic elegance and
high performance in a low-cost terminal.

(

«

\ />
N\
\'

Tilt: 10° forward. 15° backward

Y e e o -
P T e P A L B
il - 'I: . a 5:?“':. _l_—' ol g _‘,' o
The VISUAL 50representsanew
approach in low cost terminals. Althoughit
costs drastically less, it offers the features you expect
from the high priced units.
For example, the VISUAL 50 enclosure is ergonom-
ically designed in light weight plastic and can easily be
swiveled and tilted for maximum operator comfort. A detached
keyboard, smooth scroll, large 7 x 9 dot matrix characters and
non-glare screen are a few of the many human engineering
FEATURE COMPARISON CHART features normally offered only on much higher priced terminals.

_ Loar Another distinctive feature of the VISUAL 50 is its emulation
o _ iy capability. VISUAL 50 is code-for-code compatible wi[t)h the
: - Hazeltine Esprit,™ ADDS Viewpoint,” Lear Siegler ADM-3A™
““mm and DEC VT-52.* Menu driven set-up modes in non-volatile

[ Detached Keyboard | YES | WO | YES | WO | memory allow easy selection of terminal parameters.

And you're not limited to mere emulation. As the chart shows,

YES the VISUAL 50 has features and versatility the older, less power-
ful low cost terminals simply cannot match.

YE
See for yourselt

Answerback User
YES Visual Technology Incorporated

540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539

Circie 428 on inquiry card.

Line Drawing Character Set| YES |
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The Ultimate

<A
ﬁo(‘,N :\q‘"“'&
SP%nd o\
3“92“‘590"

ComboPlus

Maximum 6 Functions (with memory) -ixre--

s 64K-256K Parity Memory e Clock

Calendar (std.) « IBM Compatible Async -

Port (opt) « IBM Compatible Printer Port - Printer—- .+t

(opt) e SuperDrive” included (disk : . s = Serial #2 L1

emulator prog) « SuperSpool™ included ro o

(print spooler prog.) : : : 3 i3 — B
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Other products available for IBM PC: 1) 2780/3780 Bisync Emulation Package;
2) Advance Communication Card (Async, Bisync, SDLC, HDLC); 3) Expansion Parity
Memory (64K-256K); 4) Disk++ {(memory, Async & disk host adaptor); 5) Original
Memory Combo; 6) Async Communication Card (1 or 2 ports); 7) Vvire Wrap Card
13.1" x 4"); 8) Extender Card; @) 327 X Emulation. AST products are now available
from your local Computerland stores and selected dealers throughout the U.S.

IBM is the registered trademark of International Business Machines.
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Add-On Cards
PC are Here!

1/0 Plus

Maximum 6 Functions (no
memory) « Clock Calen-
dar (std) « IBM Compat

ble Async Port #1 (std.) « IBM

Compatible Async Port #2

(opt.) « IBM Printer Port
e SuperDrive included
(disk emulator prog.)

e SuperSpool in-
cluded (print

spooler prog)

AAAISERERE

i -

'!-!---_QF
- B &

«

T™
MegaPlus
Maximum 8 Functions o 64K-512K*
Parity Memory « Clock Calendar (std.)
¢ IBM Compatible Async Port #1 (std))
» IBM Compatible Async Port #2
(opt.) = IBM Compatible Printer Port
% (opt) » *512K with MegaPak™ option
e SuperDrive included (disk emula-
tor prog.) ¢ SuperSpool included
% (print spooler prog) e Split
memory addressing e Patent
Pending.

- ' ) \\ S )
i gl - . 3
i 5 RN T
1‘5‘1 n + B v AN3a )]
8¢1123-58 ASSY 2v2 12-8S112-28 |93 U
RESEARCH INC.

2372 Morse Ave.

trvine, California 92714
Telephone: (714) 540-1333
Dealer inquiries welcome.
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Pin Signal
RS-449 RS-232C
37119 9/5 SG Signal Ground AB Signal Ground
37137 9/9 SC Signal Common
37120 9/6 RC Receive Common
37128 IS Terminal In Service
37115 IC Incoming Call CE Ring Indicator
* 3712 37130 TR Terminal Ready CD Data Terminal Ready
* 37111 37/129 DM Data Mode cC Data Set Ready
* 37/4 37/22 SD Send Data BA Transmitted Data
* 37/6 37/24 RD Receive Data BB Received Data
* 37/17 37135 T Terminal Timing DA Transmitter Signal Element Timing (DTE
source)
* 37/537/23 ST Send Timing DB Transmitter Signal Element Timing (DCE
source)
* 37/8 37126 RT Receive Timing DD Receiver Signal Element Timing
* 3717 37125 RS Request To Send CA Request To Send
* 37/9 37/27 CS Clear To Send CB Clear To Send
* 37/13 37/31 RR Receiver Ready CF Received Line Signal Detector
37/33 SQ Signal Quality CG Signal Quality Detector
37/34 NS New Signal
37116 SF Select Frequency
also 37/16 SR Signaling Rate Selector CH Data Signal Rate Selector (DTE source)
3712 Sl Signaling Rate Indicator Cl Data Signal Rate Selector (DCE source)
9/3 SSD Secondary Send Data SBA Secondary Transmitted Data
9/4 SRD Secondary Receive Data SBB Secondary Received Data
917 SRS Secondary Request To Send SCA Secondary Request To Send
9/8 SCS Secondary Clear To Send SCB Secondary Ciear To Send
9/2 SRR Secondary Receiver Ready SCF Secondary Received Line Signal Detector
37110 LL Local Loopback
37114 RL Remote Loopback
37/18 ™ Test Mode
37132 SS Select Standby
37/36 SB Standby Indicator s
number of signals In list 30
less number of signals which share a pin -1
number of extra pins for balanced-line signals +10
duplicate grounds/commons (one for each cable) +3
cable shields +2
spare pins +2
total pins: 46
Table 4: RS-449 signals and their RS-232Cd analogs. Signals marked with an asterisk (*) use RS-422A for higher-speed links; all
other signals use RS-423A.

problem of ground currents does not
arise.

For an RS-423A transmitter, the
voltage difference between the signal
line and the common return must be
at least 4 V, positive for a Space and
negative for a Mark. This gives an
8-V transition region—enough for
RS-232C receivers—but also presents
the same power-supply problem that
occurs with the RS-232C. Because the
RS-423A receiver must be as sensitive
to the same 400-mV transition region
as an RS-422A receiver is, you can
use an RS-422A transmitter with an
RS-423A receiver.
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RS-449 Signals

It's obvious that RS-449 provides
few functional advantages over RS-
232C except those stemming from the
new electrical transmission methods.
Table 4 shows all RS-449 signals,
together with the corresponding RS-
232C signals. Notice the similarity be-
tween the new and old standards. The
major differences are in the ground-
ing arrangements (Signal Common
and Receive Common) and testing
facilities. Apart from these, only a
few miscellaneous signals have been
added. All signals shown in the table
use the RS-423A transmission stan-

dard except the 10 asterisked ones,
which may optionally use the RS-
422A for higher-speed links. (Two
wires are specified for each of these.)
The signals are divided between a
37-pin and a 9-pin connector, and the
ground and common signals are
transmitted separately for each cable.
Many applications will not need the
smaller cable, for it only contains sig-
nals relevant to the secondary
channel.

The Current-Loop Interface
Now that 1 have described the elec-
trical specifications for RS-232C, it is
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» = Now items
ASHTON-TATE

dJdBASE |t call for price ($477)

ARTIFICIAL INTELLIGENCE"
Medical(PAS-3} $849
Dental (PAS-3) $849
ASYST DESIGN®/FRONTIER
Prof Time Accounting . $549
General Subroutine $269

Application Utilities $439
DIGITAL RESEARCH'
CP/M 2.2°

NorthStar $149

TRS-80 Modet il

(P+T) $159

Micropolis $175
CP/M-Intel MDS $135
PL/1-80 $449
BT-80 $179
MAC $ 85
RMAC $179
Sid $ 65
Z-Si¢ $ 90
Tex $ 90
DeSpool $ 49
CB-80 $459
CBasic-2 $ 98
Link-80 $ 90
FOX & GELLER
Quickscreen $135
Quickcode $265
dutii $ 65
MICRO-AP®
S-Basic $269
Selector IV $295
Selector V $495
MICRO DATA BASE SYSTEMS®
HDBS $269
MDBS $795
DRS or QRS or RTL .$269
MDBS PKG $1999
MICROPRO*
WordStar $279
Customization Notes $449
Mall-Merge $ 99
WordStar/Mall-Merge . $369
DataStar $249
WordMaster $119
SuperSort | $199
Spell Star $139
CaicStar $259
MICROSOFT®
Basic-80 $199
Basic Compiler $329
Fortran-80 $349
Cobol-80 $589
M-Sort $175
Macro-80 $144
Edit-80 S 84
MuSimp/MuMath $224
Mulisp-80 $174
FPL: Bus. Planner $595
ORGANIC SOFTWARE'
TextWriter 111 s111
DateBook i1 $269
Milestone. . $269

OSBORNE® (McGuw/HIII)
General Ledger

Final Word
Plannercalc
Condor |

SAVE $255 ON PRODUCTIVITY PAC #3!

Everything you need: a wordprocessor, spreadsheet and
database. And a phenomenally low, low price!

SPECIAL COMBINATION PRICE: $439
Offer good to the end of the month of publication of this
magazine. Call for our other PAC prices.

Regular

Retail Discount
$300 $270
$ 99 $ 50
$275

$295
$694

$595

Acct Rec/Acct Pay $ 59
Payroll w/Cost $ 59
All 3. $129
All 3 + CBASIC-2 $199
Enhanced Osborne
{vandatta)
(Includes CBasic). $269
PEACHTREE®
General Ledger $399
Acct Recewvable $399
Acct Payable $399
Payroll $399
Inventory $399
Surveyor $399
Property Mgt. $799
CPA Client Write-up $799
P8 Version .Add $234
MagiCalc $2
Other less 10%
STAR COMPUTER SYSTEMS

+ G/L. A/R, A/P, Pay $ 349
All 4 $1129
Legal Time Billing $ 849
Property Mngmt. $ 849
STRUCTURED SYSTEMS®
Business Packages,
Calli for Price
SORCIM®

v SuperCalc $249
Trans 86 $115
Act $157
SUPERSOFT*
Ada $270
Diagnostic |. $ 49
Diagnostic H $ 84
Disk Doctor s 89
Forth (8080 or 280) $149
Fortran $219
Fortran w/Ratfor $289
C Combpiler $225
Star Edit. $189
Scratch Pad $266
StatsGraph $174
Analiza Il $ 45
Dataview $174
Disk Edit $ 89
Encode/Decode I $ 84
Optimizer $174
Super M List 68
Term i1 $179
Zap Z-8000 $450
Utilities | $ 54
Utilities Nl $ 54
ACCOUNTING PLUS
1 Module $385

4 Modules
Alt 8

UNICORN®
Mince
Scribble

oth
The Final Word
WHITESMITHS®
‘C” Compiler
Pascal (incl “C")
'PASCAL"

v Pascal/MT+ Pkg

Compiler

Sp Prog.
Pascal/Z .
Pascal/UCSD 4.0.
Pascal/M

Tiny Pascal
“DATA BASE™
FMS-80

dBASE |1

+ Condor |

Condor Il
FMS-81

‘WORD PROCESSING™

WordSearch

v SpellGuard

Peachtext
Magic Spell
Speil Binder
Select

The Word

The Word Plus
Palantier-1 (WP)

"COMMUNICATIONS
om

BSTAM.

BSTMS

Crosstalk
Move-it

“"OTHER GOODIES"
Micro Plan

Ptan 80

Target (Interchange)
Target (Planner)
Target (Task)
Plannercalc

Tiny "C”

Tiny "C" Compiter
Nevada Cobol
MicroStat

Vedit

MiniMode!

StatPak

Micro B+

Raid

$1255
$4500

$149
$149
$249
$270

$600
$850

$429
$315
$175
$349
$670

$419
$269
$125
$189
.$299
$ 50
s 89
$229
$179
$224
$130
$449
$449
$229
$224

String/80 $ 84
String/80 (source) $279
1S1S CP/M Utility $199
Lynx $199
Supervyz $ 95
ATI Power $ 75
Mathe Magic $ 95
CIS COBOL $765
ZIP MBASIC, CBASIC $129
Real Estate Analysis $116

APPLE Il

BRODERBUND

G/L (with A/P) $444
Payroll $355
INFO UNLIMITED®

EasyWriter (Prof) $155
Daladex . .$129
EasyMaiter (Prof} $134
Other less 15%
MICROSOFT"

v Softcard (Z-80 CP/M} $239
Fortran $179
Cobol $499
Tasc $139

v Premium Package . $549

+ RAM Card $129
MICROPRO®*

v Wordstar $199
MailMerge s 99
Wordstar/MailMerge $349
SuperSort | $159
Spellstar $129
CalcStar $175
DataStar $265
VISICORP*

v Visicalc 3.3 $189
Desktop/Plan |1 $219
Vislterm .$ 90
Wsidex $219
Visliplof $180
v:sltrend/wslolot $259
Visitile $219
Visischedule $259
PEACHTREE®
G/L. A/R, A/P. Pay or
Inventory (each) $224
Peach Pack P40 $795

SOFTWARE DIMENSIONS, INC.
Accounting Plus II,

G/L. AR, AP or

Inventory (each) $385
(Needs G/L to run)

"OTHER GOODIES"

Super-Text it s$127

LOWER PRICES, COME
HELL OR HIGH WATER.

ORDERS ONLY + CALL TOLL FREE - VISA + MASTERCHARGE
U.S. 1-800-421-4003 » CALIF. 1-800-252-4092

Outside Continental US—add $10 plus Air Parcel Post + Add $3.50 postage and handling per each item
« Calitornia residents add 6% % sales tax + Allow 2 weeks onchecks.C.0.D.$3.00 extra * Prices subjecttochange
without notice. All items subject to availability + ® —Mfgs. Trademark. Blue Label $3.00 additional per item.

6520 Selma Ave. Suite 309 - Los Angeles, Ca. 90028 -

CP/M is a registered trademark of DIGITAL RESEARCH, INC.

THE DISCOUNT SOFTWARE GROUP

Int'l TELEX 499-0446 DISCSOFT LSA + USA TELEX 194-634 (Attn: 499-0446)
TWX 910-321-3597 (Attn: 499-0446)

Circle 150 on inquiry card.
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(213) 837-5141

Data Factory $134
DB Master $184
Versaform VS1 $350
VH1 $445
16-BIT SOFTWARE
WORD PROCESSING
iBM PC
+» Wordstar $279
+ Spelistar $175
Mailmerge $109
Easywriter $314
Easysopeller $159
Select/Superspell $535
Write On $116
Spellguard
{also available for
8" 8086 systems} $229
P Law
{tor Speliguard) $115
Textwriter {If $189
Spelibinder $349
Final word $270
LANGUAGE UTILITIES
{BM PC
Crosstalk $174
BSTAM $149
BSTMS $149
8° 18-8IT SYSTEMS
+ Pascal MT+ /86, SSP $679
CBasic 86. $294
Pascal M/86 $445
Act86.. .. $157
Trans 86 $115
XLT 86. $135
16-BIT 8 AND DISPLAYWRITER
CP/M 8 $294
MP/M 86 $585
OTHERS
1BM PC ®
SuperCalc $269
VisiCalc $219
Easyfiler $359
Mathemagic $ 89
CP/M Power S 65
Condor 21 $265
Condor 22 $535
Condor 23 $895
Condor 20Q $175
Condor 20R 3265
Statpak $449
Optimizer $174
Desktop Plan il $219
Desktop Plan {li $259
Visidex $219
Visitrend . $259

Many others available for use
with the “Baby Blue Board®’

8" 16-BIT SOFTWARE
SuperCalc $269
CP/M Power $ 85

FORMATS AVAILAB

Superbrain
Micropolis/Vector Graphic
NorthStar Horizon
NorthStar Advantage

Osborne

Heath/Zenith

Cromemco

Televideo

Xerox 820

Dynabyte

nglen-Packard 125
(o)

Eagle
Apple 11/111
rona
TRS-80 Model I/11/1i1
DEC VT-180
Altos

CP/M-86
iBM PC
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3Ty

CURRENT SOURCE
KEYBOARD | ¢
SWITCH \ CURRENT
DETECTOR
VIDEO
DISPLAY LINE hee' = A
TERMINAL
CURRENT SOURCE
SCREEN SWITCH
CURRENT
DETECTOR
PASSIVE ACTIVE
Figure 4: Computer-to-terminal interface using current loops.
ACTIVE ACTIVE
TRANSMITTER RECEIVER
N OPTOISOLATOR N\
3
\
*-"(
. . L .
OPTOISOLATOR
WITH CURRENT
PASSIVE SOURCES PASSIVE
TRANSMITTER RECEIVER

e

[

Figure 5: Active-to-active and passive-to-passive converters.

worth looking at the current-loop in-
terface in more detail. Although this
interface does not represent a proper
standard, many low-cost microcom-
puter systems are using current loop
because it eliminates the need for
special power supplies. The current-
loop interface is not a modem inter-
face, as RS-232C and RS-449 are. It
generally contains just the transmit-
and receive-data signals. However, it
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can drive signals at reasonable speeds
over respectable distances (9600 bps
over 1500 feet), which makes it useful
for directly connecting terminals to
computers.

The idea of the current loop is to
switch a current on and off. The ac-
tive side of the line generates the cur-
rent, while the passive side switches
or detects it. Either the receiver or
transmitter can be active. This gives

WwWwWwW.americanradiohistorv.com

you four possibilities: Active Re-
ceiver, Active Transmitter, Passive
Receiver, and Passive Transmitter.
Because of the convenience of locat-
ing the power supply at just one end
of the link (usually the computer),
you will find all four of these signals
in a single computer-to-terminal con-
nection. You can see this arrangement
in figure 4.

Unfortunately, this convention in-
troduces the need for active-to-active
and passive-to-passive converters. It
is obvious that each link must have
one active component (otherwise
there is no current to switch), and it is
also true that a link may have only
one active component, at least in
most implementations. Hence, if you
want to connect a passive terminal
directly to another passive terminal,
you must put a passive-to-passive
converter in between. Similarly, if
you want to connect an active com-
puter to an active computer, you will
need an active-to-active converter.
These converters are easy to imple-
ment and are shown in figure 5. The
optoisolator provides complete elec-
tric isolation between the two sides,
thus eliminating any problems with
ground potential differences. The
active-to-active converter does not
even need a power supply, although
the passive-to-passive must have one
to generate the current.

Automatic Calling Units

None of the standards examined so
far support the automatic placement
of calls by a computer. RS-232C and
RS-449 provide specifications for
answering calls, but not for dialing.
For this there is another standard,
RS-366 (CCITT V.25) for automatic
calling units. Making a telephone call
can be quite complicated, although
most of us are so used to it that we
don’t think about the complexity.
The computer must be able to deter-
mine whether the line is free,
figuratively take the phone off the
hook, await the dial tone, present the
telephone number, and detect and
decipher the various audio signals
that the telephone network uses to in-
dicate the status of a call (the dial
tone, the busy tone, the ringing tone,
and the number-unavailable tone).
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Circle 107 on Inquiry card.

1BM is a trademark of International Business Machines
© 1982 Computer Peripherals Inc.
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Dogged attempt to learn a Second language.

CIM b a regstered trackemark of Thigtal Research Corp.

For the name of the dealer nearest you, phone (800) 227-2400, ext. 948; in California, (800) 772-2666, ext. 948. For more information,

www americanradiohistorv com


www.americanradiohistory.com

And now;, InfoStar:
The first DBMS you can use

without speaking programmerese.

So put away your GO TOs and
DO WHILEs.

InfoStar is one microcomputer
data base system that doesn’t ask you to
write in code. Or learn a programming
language. Instead you make selections
from an on-screen menu written in one
easy language. English.

Which means you don’t have
to be a programmer or computer jock
to use it. But, in case you are, there’s
something in it for you, too.

With InfoStar, you can generate
a custom application four times faster
than with other DBMS software.

Reason being it has a lot of the
features that made WordStar* the
standard in the industry. For instance,
select-as-you-go menus prompt you
through all procedures. And to format
a data entry form or report, vou simply
draw it on the screen. We've said it
before: what you see is

saca baa

(and self‘documenting) capabilities
than you’ve come to expect from any
microcomputer DBMS.

Starting with report writing. A
custom report feature — complete with
transactional updating and exception
processing abilities — lets you format,
manipulate and merge countless differ-
ent ways. And a quick report feature
lets you finish faster than you can count
them — usually in 60 seconds or less.

Not that you have to slow down
to sort things out either. Because InfoStar
can sort five to six times faster than
any other DBMS in its class.

And for data entry, there are
high-end minicomputer features. Like
batch editing. And 200 editing mask
combinations, to name a few.

All that’s required of vou is that
you have a CP/M-based compuiter.

And that you take a trip over to your
local computer store to

what you get.
But, of course, that’s
not all you get.
Fact is, InfoStar has
more informative

write MicroPro, 33 San Pablo Avenue, San Rafael, CA 94903. (415) 499-1200.

ask about InfoStar.
They don’t speak
programmerese.
But thev're happy to
talk business.

MicroPro’

The Microcompaer Sofhware Company

Circle 262 on Inquiry card.

wwWwW americanradiohistorv com
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ccirr Signal Source
202 Call Request
206 NB1
207 NB2 DTE (computer interface)
208 NB4
209 NB8
211 Digit Present
203 Data Line Occupied
204 Distant Station Connected DCE (automatic calling unit)
205 Abandon Call
210 Present Next Digit
213 Power Indicator

Table 5: The signals used by RS-366 and V.25 automatic calling units.

stands for on and a 1 stands for off.

Digit

Code NB8 NB4 NB2 NB1
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
0 1 0 1 0
EON 1 1 0 0
SEP 1 1 0 1

Table 6: Number codes for automatic calling units. In the last four columns a 0

The signals for the automatic-call-
ing-unit standard are listed in table 5.
Data Line Occupied tells the com-
puter if someone is already on the
line. After checking that the line is
free, the computer indicates that it
wants to place a call by using Call Re-
quest. This effectively takes the
phone off the hook. When the auto-
matic calling unit hears the dial tone,
it signals with Present Next Digit.
Each digit is a binary-coded decimal
as shown in table 6. The computer
generates the next digit and signals its
presence with Digit Present. Shortly
afterwards, it again sees Present Next
Digit, which indicates that the calling
unit is ready for another digit. The se-
.quence continues until the end of the
number is reached, which the com-
puter indicates with the EON (end of
number) code. The computer can use
another code, SEP (separator), in the
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case when there might be a second
dial tone, as when calling out through
a private branch exchange (PBX).
Often you have to wait for a dial
tone, dial 9, and then wait for a sec-
ond dial tone from the main ex-
change. SEP indicates to the calling
unit that a second dial tone is ex-
pected. The calling unit then waits
until that tone is received before ask-
ing the computer for another digit.
When the end of the number is
reached, the calling unit waits for the
called party to answer and then sig-
nals Distant Station Connected.
Otherwise, if the number is unavail-
able or busy, it signals Abandon Call.

Moving into the Digital World
The overwhelming complexity of
these standards is symptomatic of the
fact that we are asking the analog
telephone network to serve a purpose

www.americanradiohistorv.com

for which it was never designed. No
one foresaw automatic placement and
answering of calls by computers
when the first phone was installed.

Today, the telephone network is
slowly moving into the digital era, an
advancement complicated by the
staggering investment that the tele-
phone companies have in existing
equipment. In anticipation of wide-
spread direct digital connection to the
telephone network, CCITT is offering
a new, cleaned-up recommendation
specifically designed for the digital
telephone exchange. It is X.21, and
the minimum line speed is likely to be
56,000 bps, the data rate needed to
encode voice to telephone quality.
Just imagine the impact this will have
on your home use of remote com-
puters or information networks like
the Source.

The X.21 standard uses only eight
lines (see table 7). The computer
sends data to the modem on the
Transport line and data moves in the
reverse direction on the Receive line.
Control and Indication provide con-
trol channels in the two directions.
The X.21 modem generates a bit-rate
clock and possibly a byte-synchroni-
zation signal. The last two wires give
a voltage reference and ground con-
nection.

Although Control and Indication
are control wires, most of the control-
ling information actually uses the
Transport and Receive lines. The
computer changes the state of Con-
trol when it wants to place a call, just
as you lift the handset off the
telephone when you want to dial. To
terminate the call, the computer
changes Control back to the idle
state. Similarly, the modem changes
the state of Indication when the
remote telephone is answered and
changes it back if it shuts down. All
the dialing information travels on the
Transport line and all the information
about tones comes back on the
Receive wire.

The major advantage of X.21 over
RS$-232C and RS-449 is that the X.21
signals are encoded in serial digital
form. For example, when a dial tone
is received, a continuous sequence of
ASCII “+" characters is sent to the
computer on the Receive wire. In
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Mr. Dow and Mr. Jones

introduce

Dow Jones Software-

Jones:

Dow:

Jones:

Dow:

Jones:

Dow:

““Mr. Dow, look what they’re selling in that new store
down the street: Dow Jones Software. You haven’t gotten
us into ladies’ fashions, have you?”

“No, Mr. Jones. That’s a computer store, and our software
products allow investors and business professionals to use
a personal computer like this one here fo easily manage
financial information.”

“But what about our reputation? We’ve been leaders in
serving the business and financial community for over 100
years. Are you sure this new software will be as reliable as
The Wall Street Journal and Barron’s?”

“Of course, Jones. Our software is so reliable we back it up
with a full-year warranty. People trust Dow Jones Software
the same way they trust the Journal. And we have a toll-
free Hotline number in case they want expert help.”

“Couldn’t that be a lot of phone calls? After all, we've got
the Dow Jones Averages to get out every day.”

“Don’t worry, Jones. Our software is very easy to use, and
we have a fully staffed Customer Service Department to

Jones:

Dow:

Jones:

Dow:

Jones:

Dow:

respond to our-dealers and customers.”

“Just what can our software do?”

“In a nutshell, Jones, with a personal computer, a tele-
phone, a modem and Dow Jones Software, you can easily
perform complex analyses on the information available

from our information service, Dow Jones News/Retrieval®”

“People really use our software to make decisions?”’

‘“‘Absolutely: Once you've stored the information you want,
our software does the rest. For instance, with one Dow
Jones Software product you can follow indicators for stocks,
sort, rank, screen and set critical points for buying and
selling. With another, you can easily construct technical
charts. Look at this beautiful graph.”

““You mean all those calculations I've been doing by hand
I could do in a fraction of the time with this software?
That’s great!”

“It is, Mr. Jones. Just like the Journal, Dow Jones Software
is a resource you can bank on!”

Dow Jones
Market Analyzer™

Dow Jones
Market Microscope™

Dow Jones Dow Jones
Market Manager™ C tor™

See your computer dealer
or call

1-800-345-8500 Ext. 48

for a free brochure

A technical analysis product
that allows private and profes-
slonal investors 1o sutomatically
collect, store and update histor-
ical and daily market quotes, and
1o construct technical analysis
charts at the touch of a key.

A fundamental analysis
product that sllows professional
money managers to choose and
follow indicators for extensive
lists of stocks and Indusiry
groups, and to sort, rank, screen
and set critica) points for buying
and seliing.

A portfolio

product for private or profes.
sional investors who desire
immediate access to pricing and
financial information, and who
need an accounting and control
system for their portfolios of
securities

ions product
for the business or professional
person who wants Instant clec-
tronic access to news, facts and
vital data at the home or office,
via personal computer, simple
terminal, communicaring word
processor or teletypewriter.

DOW JONES SOFTWARE®

(Alaska, Hawaii and foreign,
call 1-215-789-7008 Ext. 48)

...Bank on it.

WWW americanradiohistorv com
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CCITT Signal

Source

Transport
Control
DTE Common Return

Yo

DTE (computer interface)

Receive

Indication

Signal (bit timing)
Byte Timing (optional)

Dw—>D

DCE (X.21 modem)

0]

Ground

Table 7: Signals used in the X.21 data-communications standard.

Calling Computer X.21 Modem

turn Control on (pick up
handset)

send phone number on
Transport line

dial the call

turn Control off (put down
handset)

acknowledge

bottom.

“

wait for dial tone

signal dial tone with ASCII
“4 + +.."" on Receive line

send call progress signal
on Receive line

turn Indication on

—communication on Transport and Receive—

turn Indication off to

Table 8: The sequence of events in an X.21 call, with time running from top to

Telephone Network

dial tone comes

remote phone rings

remote phone is picked up

line becomes disconnected

effect, this is a digital dial tone. The
computer dials the number by trans-
mitting it as a series of ASCII char-
acters on the Transport line, a bit at a
time. This method is much more con-
venient for the computer than having
‘a parallel connection for the digits
because today software is much
cheaper than parallel output ports.
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After dialing the call, the computer
receives call-progress signals from the
modem on the Receive wire. These
signals indicate such call states as
number busy, access barred, and net-
work congestion. Table 8 shows an
example of the X.21 standard in oper-
ation. Notice that the Control and In-
dication lines change state only once

wWww americanradiohistorv com

per call; the main control information
is sent on Transport and Receive.

The Future

The telephone network is rapidly
becoming more complicated. The
computer technology in the telephone
exchange increases your options for
interaction with the telephone sys-
tem. For example, on an advanced ex-
change, if you get a busy signal, you
can place the call again by issuing a
repeat-last-call command. Alterna-
tively, you can store that last number
you called for future reference and
free the phone for other calls.
Another option, short-code dialing,
allows you to associate short
codes with commonly dialed numbers.
You can also bar both incoming and
outgoing calls. A diversion service
allows you to direct all incoming calls
to another telephone either imme-
diately or if the number is busy.

By using serial digital coding in-
stead of dedicated wires for special
functions, X.21 provides a sound
basis for building such services into
computer communication. A short-
code-dialing or repeat-last-call facili-
ty would be extremely useful, for ex-
ample, to reconnect a call every time
you complete a line of typing at the
terminal. If the line could be discon-
nected while you are typing, long dis-
tance calls would be much cheaper.
Of course, this would also depend on
the tariff policies of the telecom-
munication carriers. Using X.21 could
allow many of the advantages of
packet-switching without the associ-
ated complexity. Imagine the
possibilities of setting up a three-
party call between computers! You
can’t do this now because you still
need operator intervention, but the
new exchanges will allow you to do it
yourself. Possibilities like these show
us where the future is, and with the
X.21 data-communication standard,
we may have found the path out of
the standards jungle. ®
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Powerful CP'M Software.

For Apple, Osborne, TRS-80, North Star, SuperBrain, Micropolis, Altos and others.

Now only $29-95 each!

NEVADA

was $199 95 now onIy $29 95.
When we introduced Nevada COBOL three years ago, it was
loaded with innovations. Today's Edition 2 is even better! For
example:
O It's 4 to 20 times faster than any other micro COBOL
according to an independent study*. What's more, it's easier
to use.
O Extremely Compact. You can compile and execute up to
2500 statements in 32K RAM, 4000 statements in 48K, etc.
O It's based upon the ANSI-74 standards with level 2 features
such as compound conditionals and full CALL CANCEL.
O You get a diskette, 153-page manual with lots of examples
and 16 complete COBOL source code programs.

NEVADA

FORTRAN

was $199.95 now only $29.95.
O IF .. THEN .. ELSE constructs.
O COPY statement.
O A very nice TRACE style debugging.
0 150 English language error messages.
0 You get a diskette, 174 pages of Documentation and five
sample programs.

NEVADA

was $149.95 now onIy $29.95.

(1 Pertect for industrial training, office training, drill and test-
ing, virtually all programmed instruction, word puzzle games,
and data entry facilitated by prompts.

O What's more, John Starkweather, Ph.D., the inventor of the
PILOT language, has added many new features to Nevada
PILOT. There are commands to drive optional equipment such
as Video Tape Recorders and Voice Response Units. There's a
buiit-in full-screen text editor and much more.

O Meets all PILOT-73 standards for full compatibility with older
versions.

O You get a diskette, 114-page manual and ten useful sample

NEVADA

OIT

was $119.95 now only $29.95.
O A character-oriented fuli-screen video display text editor de-
signed specifically to create COBOL, BASIC and FORTRAN
programs.
O Compiletely customizable tab stops, defauit file type, key-
board tayout and CRT by menu selection.
O The diskette comes with an easy to read manual.

| 2 2 B B E B B B BN B B B B B B B B B B B B B B B &4 B B B B B B B B B B B B B B B B B B B B B B N )
i To make our software available to even more micro users, we've slashed our prices. MAIL TODAY! To: Ellis Computing (415) 753-0186 1

1 What's more, we're oftering a money back guarantee. If for any reason you're not 3917 Noriega St [ ]
compietely satisfied, just return the package—in good condition with the sealed .
] diskette unopened-—within 30 days and we’'ll refund your money completely. San Francisco, CA 94122 0
J This is a limited time offer, so order yours today! The CP/M operating system and 32K RAM are required. :
B Shipping/handling fees. Add $4.00 for first package and $2.00 each additional '“d,icate diskette format: 0 8" SSSD h .
package. OVERSEAS Add $15.00 for first package and $5.00 each additional 5%" O Apple CP/M OOsborne ON'SD ON'DD 1
package. Checks must be in U.S. funds and drawn on a U.S. bank! O TRS-80 Mod | 0O Micropolis Mod ]
1 *“A Compiler Benchmark: A Comparative Analysis of Four COBOL Compilers” by 0O TRS-80/mapper O Superbrain DD DOS 3.X §
Stephen F Wheeler. Trademarks: CP/M, Digital Research: TRS-80, Tandy Corp.; B} ]
1 Appie II, Apple Computer Inc.: Osborne 1. Osborne Computer Corp. © 1982 Ellis Indicate software packages. 0 COBOL O PILOT .
g Computing. - OFORTRAN O EDIT 1
1 Send my order for ____ packages @ $29.95 each Totai :
] In CA add sales tax
2 O Check enclosed O COD Shipping/handling — 1
) fCcoDadd $4.00 — 1
2 O MasterCard O VISA TOTAL |
| # Exp. Date :
: Signature Phone # 1
] Ship to: :
] Name.
]
| Company. 1
: Street (]
City/St/Zip |
i S COMPUTING
i ELLI U :

Offer expires 2/28/83

------------------------------------------------J
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Introducing the portable computer
for professionals on the move.

Hewlett-Packard’s new HP?-75.

A decade ago, we introduced the world's
first scientific pocket calculator and rendered
the time-honored slide rule obsolete.

Now we're introducing the HP-75 portable
computer. And if press reaction is any indi-
cation, history is about to repeat itself.

As small as a book. As
powerful as a personal.

Desktop-computer power in a handsome
26-ounce package. That's the HP-75. It's just
10 inches by 5 inches by 1% inches.

But don't let the compactness fool you.
Inside its rugged case lies a 48K-byte, ROM-
based operating system. With a comprehen-
sive, 147-command instruction set that helps
you write hard-working, memory-efficient
BASIC programs.

Plug-in ROM ports let you add up to three
32K-byte software modules —modules that
solve tough problems without sacrificing
user memory.

And that user memory gives you up to
24K bytes of program and data storage.

It all adds up. A fully loaded HP-75 is a
168K-byte computing powerhouse in
calculator clothing.

Want more? A built-in magnetic card
reader provides a convenient, inexpensive
way to store and retrieve programs or data.

The HP-75's typewriter-like keyboard
means rapid, accurate entry of text or data.
And when we say .you can touch type on it,
we mean you can touch type on it.

Those keys, by the way, can be redefined
with your favorite commands or programs.
Up to 196 unique key combinations in all.

Immediate, convenient access
to your most frequently used

programs.
Thanks to the HP-75's multiple-file.

structure, programs, data and text can be
named, simultaneously stored in memory,
and programmed to interact with each other.

Add continuous memory, and you've got
a computer that's designed to solve problems
on the go. Simply load your favorite files
and enjoy immediate access to any or all of
them. The files are retained in memory until
you decide to delete them —even when the
machine is turned off.

Time and appointments to keep
you on schedule.

The TIME key brings to display the day of
the week, date and time to the nearest second.

The APPOINTMENT feature reminds
you—an hour from now or a year from now—
of things you have to do. You can have a
silent message on the display, any one of six
alarms, or a combination of both.

Even if the machine is turned off, it will
“wake up” and alert you of an appointment.
Or it will execute programs or control periph-
erals according to predetermined schedules.

In an environmental test, for instance,
where readings are taken every haif hour,
the HP-75 can make sure its owner gets the
weekend off.

Software tailored to solve your
specific problems.

HP-75 software is now available in areas
such as math, engineering, finance, and statis-
tics. With spreadsheet analysis*** on the way.

Our plug-in math module*** for instance,
solves polynomial roots, evaluates integrals,
and performs finite Fourier transforms.

With our text-formatter module}* you'll
compose memos, letters, and short documents
virtually anywhere; then print them out
when you return to your home or office.

In addition, our third-party software
program assures you of ever-expanding
software variety.

If you're a volume purchaser or OEM,
give us a call. We can help you create custom
HP-75 systems with special plug-in modules,
magnetic cards, digital cassettes, and key-
board overlays.

Peripherals for a total

computing package.

The HP-75 is equipped with the Hewlett-
Packard Interface Loop, giving you a choice
of 15 peripherals. (And that choice is
expanding. The HP-75 can work simultane-
ously with up to 30.)

In a battery-powered briefcase system
weighing about seven pounds, you might
have the 24-character printer, digital cassette
drive and acoustic modem?*

A desktop system might include the 80-
column impact printer, full-color graphics
plotter, and 12-inch video monitor.

And the HP-75 can “talk to” other
computers, peripherals, and instruments
with our HP-IB (IEEE-488)** RS-232}** and

WWW.americanradiohistorv.com

GPIO interfaces.

In summary, the HP-75 is the heart of an
extremely versatile system, in addition to its
stand-alone capabilities.

Manuals to make sure you get
the most from your machine.

Chock-full of examples and helpful hints,
our owner’s manual will get you up and
running in short order. And it's organized to
help you access the information you need
to get on with the job at hand.

A supplementary reference guide provides
a concise summary of the computer’s
operating protocol and instruction set.

The value you’re looking for.

What is the price of all this power in this
compact package? $995**** A lot less than
you might pay for a personal computer you
can't take with you.

See the HP-75 today. It’s the smart choice
for professionals on the move.

For the authorized HP dealer or HP sales
office nearest you, call TOLL-FREE 800-547-
3400 (Oregon, Alaska, Hawaii: 503-758-
1010). TTY users with hearing or speech
impairments, dial 503-758-5566.

SERES 10
Portatre Computers

SERES 200

S 100
Pursanal Orhoe Compuses s Parsonal Techneal Computers

*Call our toll-free number for availability.
**Available March, 1983.
*** Available May 1, 1983,
****Suggested retail price. May vary outside
U.S. Peripherals and software not
included.

(7
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A Proposed Floppy-Disk
Format Standard

ANSI considers a format that would make
floppy disks interchangeable.

A few things in the microcomputer
world are interchangeable. For exam-
ple, certain printers, modems, and
BASIC programs can be used on a
fairly large number of systems. Flop-
py disks, unfortunately, are not in
this group. (And if for some reason
you find that hard to believe, look for
any evidence of interchangeable disks
in the ads of this issue of BYTE. But
please don't do it now; just take my
word for it.) When you choose a par-
ticular microcomputer, you also
choose the disk format you’'ll have to
live with for as long as you own the
computer. Fortunately, most major
software is available in several for-
mats. But, when you want to send
something on a disk to friends, will
they be able to read it?

Think of all the software you've
wanted but couldn’t get in the format
you needed for your computer. No, |

About the Author

Chuck Card is a member of the Standards
Planning and Requirements Committee of the
American National Standards Institute Com-
mittee X3 (Information Processing Systems).
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Chuck Card
2192 Buckboard Circle
Warrington, PA 18976

am not talking about the 6502 code
you can’t execute on your Z80 (or the
other way around). I'm talking about
those things that your processor may
be able to handle, but your disk-drive
controller cannot.

And if you think this disk incom-
patibility is a problem for users, think
about what this means for indepen-
dent software vendors. If you take a
look at an old issue of BYTE, you will
find, in double-page ads, a list of the
disk formats one software distributor
has been willing to generate for its
customers. That distributor doesn’t
advertise like that anymore, but
things have not improved.

Obviously, a standard disk format
is needed. But, unfortunately, none
was being offered. Thus, in an effort
to at least get the ball rolling, I sub-
mitted a standard-disk-format pro-
posal of my own to the American Na-
tional Standards Committee for In-
formation Processing Systems (Com-
mittee X3; part of the American Na-
tional Standards Institute, or ANSI).
In this article, I will give a brief
description of that proposed format

vvvvvv.ame||canrad|oh|sto rv.com

and will suggest how you as a com-
puter user can help determine what
the final adopted standard will be.

First, let’s establish what we mean
by disk formats. Are we talking
about text or command files? The
answer is either. We are interested in
the fact that the files in the various
systems are not compatible. Or
worse, the files themselves are quite
compatible but the disks are not.

But how can that be? Aren’t most
disks recorded according to the same
standards? Indeed, they are. The
problem is that the recording stan-
dards deal only with such topics as
tracks and the way bits are defined on
the storage medium, plus the physical
characteristics of the medium itself.

What has been proposed is a disk
format standard for disk directories
and general file organization flexible
enough to accommodate further
development and evolution. After
lots of study of the various disk for-
mats currently available, I found that
there is a common feature to some of
these formats, a pattern that many of
you have undoubtedly noticed.
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Figure 1: A diagram of a typical formatted
8-inch floppy disk.

The Media-Parameter Block
Although notable exceptions exist,
most disks seem to have a mystical
sector on cylinder O (or track 0). It
falls under the first read/write head
and is the first data recorded on the
track (sector 1). If the terms cylinder,
head, and sector are confusing, look
at figure 1.
Almost all disk drives read this
home sector the same way. My pro-
posal is to place certain standard in-
formation in this sector, information
that will explain how the rest of the
disk is formatted. Fortunately, most
disk controllers can be programmed
to read and write disks in more than
one way. Thus it would be possible
for one of these disk controllers to
read the home sector and then be pro-
grammed to read the rest of the disk.
In the home sector will be informa-
tion on such things as the recording

technique,
each sector,

the number of bytes in
how many cylinders,

heads, sectors per track, and so on.
This information would in effect tell
the disk drive how to read the rest of

the disk.

That covers the physical issues.
What about considerations such as
the load block, which some systems
use? The proposal deals with that as
the interlace formula,
copyright notices, bad-track tables,
system-reserved space, volume iden-
tifiers, and the directory description.
While these are not all required, the
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THE MEDIA-PARAMETER BLOCKk

MEDIA IDENTIFICATION (MID)
,—STRUCTURE IDENTIFICATION (SID}

ENTRY o ¢ T L ] PHYSICAL-MEDIA PARAMETERS (PMP)
LOAD- PARAMETER BLOCK (LPB)
PD8 (FUTURE DEVELOPMENT)
PD? =
PD6 A
PDS
PD4 4
16 PD3 .
ENTRIES -
PO1 >
BAD-TRACK TABLE (BTP)
SECTOR-TRANSLATE TABLE (STP)
SYSTEM-RESERVED SPACE (SRP)
DIRECTORY - DESCRIPTOR BLOCK (0OP)
VOLUME - IDENTIFICATION BLOCK (VIP)
ENTRY F COPYRIGHT - DATA BLOCK (CDP)
L L ¥ L] ] T L ¥ V L1 =" L] L1 LD
BYTE 0 BYTE F
16 BYTES

Figure 2: A diagram of the media-parameter block (MPB), the 256 bytes of the first sec-
tor of the proposed standard disk format. The information in this sector describes how
the rest of the disk is formatted. Each block contains specific information or points to
the area of the disk that has that information.

Bit Field Mnemonic
Byte 02 0 Physical-media-parameter table PMP
1 Load-parameter block LPB
2 Copyright-data block cbpP
3 Volume-identification block viP
4 Directory-descriptor block DDP
5 System-reserved space SRP
6 Sector-translate table STP
7 Bad-track table BTP
Byte 03 0 Reserved for future standardization
1
2 "
3 "
4 "
5 o
6 o
7 "
Table 1: Bytes 2 and 3 of the media-parameter block form the structure identification
(SID). These bits signify which of the pointer fields in the MPB are active.
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The IMS Family

IMS Computer products not only fulfill the requirements
of stand alone applications, they are designed to be cost
effective, intelligent nodes in a total network environ-
ment! Each product fulfills a particular requirement of the

network with a conservative functional overlap of the
system above and below in the Family Tree.

The IMS family is growing rapidly—keeping pace with
technology and the ever increasing needs of industry.

x N x X

,,;.‘ . n;‘;’nlvhl:: --ng:p

Ty ™

© 5000SX systems computer; S100 based archival node to which six user
terminals may be connected, each with its own processor and memory.

© 8000SX systems computer; S100 based archival node with dual floppy,
Winchester and tape back up capability. Six user terminals may be
supported, each with its own processor and memory.

® 5000IS stand alone intelligent node, S100 based. May support up to four
users, with up to 25 MByte Winchester with dual floppies.

© 8000S large system computer. S100 based. Can support up to 16 users
with large disk and tape back up capability.

© Stand-alone intelligent CRT with high resolution
monitor and removable typist keyboard.

@ Expanded CRT to be used as Intelligent Note Processor.
Includes Micro Processor, 64K of memory and four serial
ports—two of which are to be used to connect into high
speed network communication.

(® Portable cartridge tape back up. Stores 17.5 MBytes
of data. Operates in start/stop or streamer modes.

For complete information and specifications
plus the location of your nearby IMS
International dealer, call or write today!
(714) 978-6966 or (702) 883-7611

a 2800 Lockheed Way
Carson City, NV 88701

g Telex: 810-385-605
INTERNATIONAL

We Build Computers As If Your Business
Depended On Them.

Clrcle 204 on Inquiry card.
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Mnemonic
PSS
PCC
HCT
PST
RFT

TAS

RES

figure 2.

m

Table 2: A description of the bytes in the physical-media-parameter table (PMP) in

Byte(s)
Description Location
Physical sector size in bytes (16-bit value) 04, 05
Physical cylinder count (16-bit value) 06, 07
Number of heads per cylinder 08
Number of sectors per track 09
Recording-format table 0A
01 = FM
02 = MFM
03 = MMFM
Track-access sequence oB
00 = Cylinder (Increment head count before
advancing cylinder count.)
01 = Side A (Increment cylinder count
before advancing head count to
highest cylinder, then decrement
cylinder count after incrementing
head count; CP/M format.)
02 = Side B (Increment cylinder count
before advancing head count to
highest cylinder, then return to
cylinder 0 and advance cylinder
count after incrementing to new
head.)
Reserved for future standardization 0oC
through
OF

Mnemonic
CsT
HST
SST
CEN
HEN
SEN
SID

SiC

LFI

LFQ

LFR

Table 3: A description of the bytes that make up the load-parameter block (LPB) in

figure 2.

ﬁ

Byte(s)
Description Location
Starting cylinder for load area 10, 11
Starting head for load area 12
Starting sector for load area 13
Ending cylinder of load area 14, 15
Ending head of load area 16
Ending sector of load area 17

System identification 18, 19
(two bytes requiring registration)

Byte 18 Byte 19
00

00 = 8080
01 00 = 780
02 00 = 6800
03 00 = 68000
04 00 = 8086
05 00 = 78000
System configuration (two bytes 1A, 1B
requiring registration for variables
on SID)
Load-format indicator (one byte for 1C
indication of load format)
00 = Sequential: begin at start
cylinder, head, and sector;
load at start of system
memory
01 = Sequential with load address-
ing at first locations of
start cylinder, head, and
sector (see load-element
descriptor)
Load-format qualitier (one byte of 1D
system-dependent load qualifier
used as a check for load condition)
Load-format reserve (reserved for HES SR

future standardization)
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(SID). Each bit indicates whether one
of several blocks or tables are active.
Each “1” bit means that the corre-
sponding pointer field for that block
is in use for its appointed purpose.
The layouts of bytes 2 and 3 are given
in table 1. The exact purpose of the
bits in byte 3 has not yet been deter-
mined, but they are reserved in case
the media-parameter block should
ever grow to 512 bytes.

Table 2 describes the bytes in the
physical-media-parameter table (PMP)
in figure 2. If you examine these bytes
closely, you can see that a huge disk
can be accommodated. No, I haven't
seen any new product announce-
ments; this is just a little groundwork
to handle all those rumors coming out
of Silicon Valley.

The load-parameter block, while
not always needed, has some features
we haven't seen on disks previously
(see table 3). These are typical of the
new features that seem to come out of
the woodwork when a new standard
is designed. In particular, your atten-
tion is called to the SID byte in table
3. That byte contains information on
the type of microprocessor that is ex-
pected to execute the code in the load
block. This information will help pre-
vent you from trying to execute 6502
code on your 8088.

Also noteworthy is an accommo-
dation for new formats (that is, new
for microcomputers) such as relocat-
able object code. Yes indeed, the pro-
posed standard is trying to look as far
ahead as is practical.

Those among you who have used
Unix may be wondering about the
chained directories of that system.
They would be easy to add. The
directory in this new proposal could
serve as the root directory for a series
of subdirectories. From then on, it is
just a matter of designating a file for
each subdirectory. The directory-
descriptor block in figure 2 would
describe the root directory and the in-
dividual fields in it.

I am purposely avoiding giving
more details here. This format is just
a proposal, and other people have
written papers about features that
have not yet been adequately dis-
cussed. I would hate to see any of you
go write code and then find that there
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If your printer uses your Apple’

more than

you do,

you need The Bufferboard.

If your Apple is locked into the “PRINT"
mode so much that you've taken up soli-
taire to kill the boredom, you need a
buffer. And if your computer is the Apple
Il or I, the only buffer for you is The
Bufferboard. Expandable to 64K of stor-
age, The Bufferboard stores an instantane-
ous bucketful of print data from your
computer. Then it feeds the data to your
printer at its own printing rate. Your Apple
is set free from driving your printer and is
ready for more data from you.

Take your existing interface—
and bufTer it!

Only The Bufferboard has a simple
Interface-Docking System. No bulky boxes

or expensive power supplies are needed
because The Bufferboard fits right into
your Apple—and docks onto your existing
printer interface. The result is convenient

and economical buffering of most popu-
lar printer interfaces, including the
Grappler + ™ interface, Epson interface,
and Apple printer interface. Thirty sec-
onds and a single hook-up are all you need
to end the printer waiting game forever.

Up to 20 letter-size pages
stored at a time.

The Bufferboard comes standard with
16K, and is expandable to 32K or 64K of
buffering capacity with the addition of

memory chips. This "bucket” will hold up
to 20 pages of a print job, allowing you
freedom to use your Apple.

The Bufferboard —designed
exclustvely for the Apple Computer.

Specifications:
® Versions for Grappler + interface, Epson
interface, Apple interface, and other popu-
lar printer interfaces ® 16K buffer standard
e Upgradeable to 32K or 64K ® Automatic
memory configuration ® Automatic self
test ® Includes interface docking cable.

The Bufferboard is made by Orange
Micro, Inc.; the same people who brought
you the popular Grappler + printer inter-
face. Both the Grappler + and The
Bufferboard are now available at your
local Apple dealer.

Apple is a registered trademark of Apple, Inc.
Epson is a registered trademark of Epson America, Inc.

N

I‘lOra nge milc (O
nc.

1400 N. Lakeview, Anaheim, CA 92807

US.A (714) 779-2772

TELEX: TX 183511 CSMA

The

BufiCibeard

For Apples and Printers
Circle 310 on Inquiry card.
© Orange Micro, Inc. 1982
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OUR COMPETITORS COPY OUR ADVERTISEMENTS. . .

ATARI 800
ABK Memory

INFORMATION

Compistely compatible with aif IBM PC
software and peripheral cards.

Features: 18-bil 8088 processor, 128K RAM,
dual DS/DD fioppy disk drives, B expansion
slots, centronics printer port, and two
RS-232 seriai ports.

Atarb400(16K) ..

410 Program Recorder

810 Disk Drive

850 Imarface Module

16K Ram Modute.

8it 380 column card for 800
Atari Symtec Lightpen .

Word Processor (0).
MicroSott BASIC (D).

Pac-Man (cartridge) .
Centipade (cartrid

Star Ralders {Cartridge)
Space Invaders {Cartridge).
Caverns ol Mars (disk)
PCB031A Dual minidisk drives Assembler/Editor (cartridge)
PCB012A YO Unit. 32K, 7 siots

22K Memaory Card

RenTec Wedge Expansion wiazw .

NEC PC-8001 Sotftware

NEC CPM Operating System
roPro .

ATARI SOFTWARE
Macro Assembler & Text Editor (d)

ge)
Missile Command {Cartridge)

MANCHOR AUTOMATION. INC

PC COMPATIBLE
HARDWARE

By

System InCludas: keyboard. monochroma

@dcommodore

Commodore 64 and VIC 20
Peripherals

VIC 1541 Disk Drive .
Datasette Program Recorder
Joystick Controlier .

VIC 1525 Graphic Printer

A ——
IC S E;
COMPLETE SYSTEMSIAVAILABLE| Yic Super Expancer.

PRINTERS

Anadex 8501A . ..
Smith Corona (S or Py .
Pacemark 2350 350 CPS

1349
639~
L1995

@B c.TOH LECTRONICS, INC.

71555 CPS (paraliet & serial)
F-10 40 CPS (paraliel)

F-10 40 CPS (seria)) .

Prowriter 8510 10" (paraist)
ProWriter 8510 10" {serial)
Prowriter It 1550 15~ models .

9 Gloiay, dual SDIOD (1 megabyte), disk, | 18% Ram Cartridge R -]
4= | arves. '84K_RAM, parsilel printer sdapter ;‘,gzﬁfﬁ‘c“”“"‘" ey +o
" ouer | | RSIOR5™:2 & ARt MX-80 FIT Type I wigraphics _CALL
299+ Cal tor Price and Avallablity PLEASE CALL FOR DETAILS| MX100Typeilwigraphics . ALl
TS 18M Peripherals AND PRICES ON COMMODORE C
PO " el e | 64 EQUIPMENT & ACCESSORIES L prvR——
1190 Apparat Clock/Calendar card B yvra
9% Symtec Hi-Res lightpen . . 135% So"wa re DS MicroPrism (80 column) .629%
a9~ || Davong Hard Oisk Drives CALL Prism 132 Color (all optians) .. .. ....1589*
u» Sollware Availabla Now:
) Mating List System . .. 20m
o gom ({text} Processor. L35>
i ime Managemant L26%
L34 - Serial,
| [ S P e e rumigicn R APPLE, ATARIALTAS S rogram Loadars | 8023 impact Dot watrx A7em
o B T2k ao ook ares 258K . e29= || for the CBM 64 are Coming Soon 351033 CPS Spinwriters . . . . PLEASE CALL

= LA™
We carry much more software tor ATARI. M'CROSOFT
84K Card ..ore- ‘
Add 95.00 for esch additions! 84K

| —
VIC=20 $179

Quadboards with Serial and Parailet ponl.

aStar
LS L et Tty S0 Stwsessoca aiisge i ..
Signaiman | RS- 192K, & 256K contigurations. PLEASE Lt

R =3 Sigotiman “|m"2?,2) 2 | oA OUR PRIGES. Okidata 84A 132 col . .PLEASE CALL
acks| o uire :

=i L & s V ADD-ON DISK DRIVES We have dozens of accessories and pro

AR, AP, |nvgn|ofy Payrol oa 240 m Tandon TM.100-2 Add-on Drive . .. ... . grams for the VIC 20. piease call. ' GEMINt

Report M 10~ Hayes Parcom Add-on Single Sided Drive . . ., 319 (FPEATURES LIKE

R o e Percom Add-on Double Sided Orive . . . 399% PRINTERS

We carry more NEC compahbb software Smartmodem i1 300 baud .

Chronograph. . ..
HUNDREDS OF ITEMS IN -
OUR WINTER CATALOG
SEND $1.00, CREDITED
T0 YOUR NEXT ORDER

Cat scoustic modem

had been changes. In this article, I am
just nailing down the concepts; the
actual bit-fiddling is yet to come.

Other Proposals

Other disk-format proposals have
been suggested, but these proposals
always seemed to be lurking off in the
distance. After a long wait (some may
say too long), I was asked to take the
issue in hand and write my own pro-
posal. Certain things undoubtedly
were left out. Things like “my secret
sauce key” that some suppliers use to
copy-protect their disks are not
directly referenced, but that does not
preclude them. Standardizing them,
however, might make the software
pirate’s job a little bit too easy.

One proposal that surfaced as this
article was written comes from the
National Bureau of Standards and
has its origin in Europe in the Interna-
tional Organization for Standardiza-
tion (ISO, Committee TC97/SC15).
From what I have seen, that proposal
is not completely incompatible with
what has been described here. If the
ISO proposal were slightly modified,
it could be added to my proposal,
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11 1200 baud . .

Novation D-Cat diract connect

THE EPSON

239~
. 549
BT v VISICOKP Vorbatims % SSIED. ... These printers havs features identicsl to
RSONAL Scolch 3M 5% SS/D0 the EPSON iine and print faster!
Verbatim 5% DS/IDD . ... Gemini 10 10”100 CPS Fric/Trac .....449"
VISIWO! ICALC Scotch 3M 5% DS/DD ... Gemini 1515 100 CPS Fric/Trac ... ..849%
y7s= | WORD vnoczssmo znznn:n VERSION l \aiional 5% SS/DO . ... .1/aT™  100:239% || Cail for more detait on the Gemind tine of

299

Natlonat5% DS/O0 .. ., |

Epson compalibie printer.

1007325

thus supplying my proposal - with
even more optional formats. I hope
the two efforts can be merged into a
single cohesive standard.

You might think this whole thing is
a bit fantastic. For such a standard to
be developed, all of the major soft-
ware developers would have to agree
on it. And why would the big sup-
pliers all of a sudden get involved in
working together on a standard? My
guess is that some of the older
established companies are more
standards-oriented than some of the
start-up ventures that have formed
the foundation of the microcomputer
field. These older companies, such as
IBM, Sperry Univac, Xerox, and
Digital Equipment Corporation, see
that they have a need to interchange
disks just as you and I do. Moreover,
they have huge investments in
systems that use structures rather dif-
ferent from those used on personal
computers. With this new standard, it
would be possible to link these dif-
ferent structures with each other and
with microcomputers.

Also, some microcomputer com-
panies, such as Digital Research,

wwWw americanradiohistorv com

Morrow, and Osborne, have shown
interest in a standard disk format. My
proposed format is not the same as
the CP/M operating system or its
cousins, but it is similar. And I can
foresee products that will bridge the
gap between these formats.

I hear that Version 3.0 of CP/M
will be upon us by the time this ap-
pears in print, and it will take into ac-
count things that have been available
to those who use other operating
systems (for example, the Flex system
on the 6800 and 6809 systems). What
features might Version 3.0 include?
How about date stamps to indicate
when a directory entry was created?
What about permission codes for
shared access? This latter feature may
not be very exciting for anybody not
in a multiuser situation. But a lot of
us have often dealt with that situation
and see the shared-access problem.
The supplier of CP/M, Digital
Research, feels the need for multiuser
and networking versions of its
systems, Strangely, however, these
issues did not seem to come up earlier
when people had to share one disk on
the single-user systems.
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Other Disks

You may have noticed that I have
been talking about disks in general
rather than just the flexible disk car-
tridges we know as floppies. Why?
Software suppliers and users have
been pushing hard for compatibility
between all types of storage media.
Many people want the new hard-disk
cartridges to work with software as if
they were just large versions of their
black-enveloped cousins. It would be
rather foolish to invent new struc-
tures for no compelling reason.

Similarly, many suppliers and
users want to get the less-than-5Va-
inch disks under control before we see
them explode all over us. We should
be able to use the format proposed
here on these new 3- to 3%-inch
disks. So far, the technologies that
have been proposed for these disks
have been compatible with our pro-
posal.

By adding extensions in the future,
we should be able to use this format
for a long time. I intended that the
format serve as a guide for all of the
newly emerging exotic disks we are
reading about. This would be similar

to the way the Shugart media inter-
face has been adopted as a guide for
all floppy-disk-drive manufacturers.
Otherwise, more chaos will follow.
We hope that the suppliers and
developers of these new devices will
let us know about any special needs
they may have.

But what about the piracy prob-
lem? Wouldn't such a standard make
it worse? Qurs is an interesting in-
dustry. If you make things challeng-
ing, the software pirate will take the
challenge. A former boss often
reminded me that “you can’t make a
good contract with a crook.” I have
always taken that to mean that good-
will is as important as good locks. We
can offset the piracy matter more by
careful pricing strategies and by
developing goodwill with consumers
than with all the tricks in the barrel.
Of course, the data itself can always
be encrypted. But I don’t want to trig-
ger another discussion on that here.

Another phenomenon sneaking up
on us is networking. Public networks
and computer-based message systems
(CBMS) are with us today, and many
of us regularly use them. These
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systems will require some type of
storage medium if copies are to be
made of messages. But should these
messages be stored in the form the
host computer uses or one that the
addressee can read? This is a good
question. Under the new proposal,
these formats would be compatible.

Getting Involved

Now, what can you as an in-
dividual user do to push for quick
development of a standard for disk
formats? For one thing, you can write
to me. I promise to reply to everyone
who writes, and I also promise to
deliver your opinion to the project
team that is being formed to solve this
problem. I have been dubbed the con-
vener or initial chairperson of the
committee assigned to develop the
new floppy-disk standard. That gives
me a good chance to see that your
opinions are heard.

How else can you help? If you or
your employer can stand the cost,
your direct participation is possible.
An annual fee of $150 handles the
cost of getting you registered on the
committee. You can even designate
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someone as an alternate for yourself
on that same $150 fee. Being on the
committee will also involve about 15
percent of your time, and you will an-
nually incur travel costs for about
four meetings of three days’ duration
each, invariably held on the other
side of the continent from wherever
you live. That expensive? Yes. How
can anybody afford it? They are expect-
ing eventual commensurate benefits.
My point is that you are not ex-
cluded from participating. All that is
necessary is patience, interest, dem-

onstrated ability, patience again,
the ability to attend the various meet-
ings, and yet more patience. And I
am not teasing you about the amount
of patience required. Standards are
consensus documents, and that im-
plies getting people with many differ-
ing opinions to agree. Can you imag-
ine getting the adherents of some ex-
otic threaded interpreter to agree with
the BASIC crowd? Oh, you could imag-
ine that. Then add a Pascal fan to
the mix and stir in an assembly-code
devotee. Can you  imagine the
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scenario? I see it quite often.

Now for the bad news. When can
we expect to see a disk-format stan-
dard? Mid-1985 is the current esti-
mate. (Are you still there?) But as
consumers you should be able to
detect some effects of this work by
the end of this summer. How? Soft-
ware suppliers, at least the ones most
involved, will start anticipating the
standard. You will probably even see
some eager ads proclaiming adher-
ence to the standard while the stan-
dard itself will not yet have been
drafted, let alone approved.

Why did it take so long to get a
proposal? My feeling is that it was the
result of a mistaken notion that the
ANSI activities were only for the
large mainframe computers. Frankly,
some people in the mainframe com-
puter field do indeed feel that way. I
feel they shouldn’t, but this is a free
country. Similarly, a few microcom-
puter specialists around are opposed
to standards. Why? Standards will let
others connect to their products. For
good reasons they might not want to
allow that. I mentioned goodwill
before. Goodwill is subjective. When
trust goes away, group efforts do not
succeed. Microcomputer users and
mainframe users are merely on two
sides of one computer industry. We
must work to develop trust and good-
will. Both sides have a great deal to
learn from each other.

Standards do not come about just
for the fun of it or to irritate the af-
fected parties. A standard is merely
one possible solution to a recurring
problem, but it should be a solution
developed by consensus of the con-
cerned parties. Some problems, of
course, are bigger than others. It took
quite a while before this one was seen
as a problem. When this disk-format
standard is behind us, we will wonder
why we ever needed to discuss the
matter in the first place.

Let me hear your needs for the in-
terchange of disks. Unfortunately, of
course, I will not be able to accept
your information on a disk (unless, of
course, you happen to send it on a
5Y-inch Flex2 disk for my 6800 sys-
tem). But I hope, with your help, this
situation will not last too much
longer.m
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The Universal Operating System.
Finally, you don’t have to repeat yourself.

There was a time when, if you wanted to develop
applications for more than one micro, you had to sink
significant time and money into reprogramming. Time
after time.
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p-System runs the same object code programs on vir-
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We know how much work you put into
programming, so the p-System

ponents. At last, you can use programs and utilities
over and over again—instead of writing them over

and over again. In fact, as much as 50% of the code
used in one application can be reused on others.

Designed to be timeless.

With the p-System, you'll never have to worry
about locking yourself into an OS that will some day lock
you out of the market. Because the p-System’s effi-
cient, advanced design will let you grow with tomorrow’s
hardware, and let you continue to expand your
product line.

You can develop higher quality a%plications faster,
less expensively, more dependably and more efficiently.
For the entire market.

All at the same time. All on one micro.
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MASTER THE “NEW ELECTRONICS” WITH McGRAW-HILLS

Now you can meet the challenges of today’s incredi-
bly rapid changes in electronics quickly and easily.
This professional level electronics learning series is
as innovative as the circuitry it explains and as fasci-
nating as the experiments you build and explore!

From digital logic to the latest 16-bit microproces-
sof, you master one subject at a time with McGraw-Hill
Concept Modules sent to you one at a time, once a
month, to make up the complete CONTEMPORARY
ELECTRONICS SERIES. Each module of the fifteen in
the Series is a unique blend of *hands-on” experience,
interactive audio cassettes, and vividly illustrated
printed support materials. Together they will prepare
you for tomorrow’s better jobs or advancement in your
present position by staying current with today’s electron-
ics revolution. Professional in every respect, yet it’s a
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lively learning experience that has all the fun and fasci-
nation of a hobby.

Understand Digital Logic ...
Microprocessors ... Optoelectronics

Here’s an extraordinary opportunity to update your
understanding of today’s most important technological
changes in electronics. You can start from scratch or use
the Series to update yourself You cover the latest inte-
grated circuits, including TTL, CMOS, and ECL digital
circuits; op-amps; phase-locked loops; microprocessors,
and opto devices such as LEDs and LCDs.

Perform Electronic Experiments

With your first module you’ll use the latest digital
integrated circuits to build an oscillator circuit that dem-
onstrates digital signals—verified visually by the flash
of light emitting diodes (LEDs) and audibly by tones
produced through the mini-speaker that is provided.

You'll know the differences (and similarities) be-
tween electronics and electricity, learn the concepts ap-
plicable to all electronic circuits. With the first module,
you will be able to identify the major passive compo-
nents, like resistors, capacitors, inductors, diodes and
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eCtronics D

UIES

transformers, and active components such as transistors

and integrated circuits.

Each Concept Module goes right to the heart of the
matter. You waste no time on extraneous material or
outdated history. It’s a fast, efficient, and lively learning
experience, a nontraditional approach to the most mod-

ern of subject matter.

Construct and Use a Prototyping/Design
Laboratory

What’s more, when you reach the midpoint of your

YOU COVER EVERY
SUBJECT IN
CONTEMPORARY
ELECTRONICS
o Digital logic
® Digital gates (TTL, CMOS,
ECL, NMOS)
o Flip flops, counters and regis-
ters. Op-amps and applications
® Power supplies (plus IC and
switching regulators)
® Combinational logic circuits
{ROMs, PLAs, decoders, etc.)
® Circuit analysis. AC theory.
LCR networks :
® Transistors (bipolar and FETS),
diodes, thyristors
® Integrated circuits (linear and
digital)
® Oscillators and function
generators :
® Modulation and demodulation
® Optoelectronics
® Digital multimeters and scopes
® Microprocessors

Series, you will have
constructed a profes-
sional Prototyping/
Design Laboratory
which will become a
valuable learning tool
throughout the remain-
der of your studies.
This Prototyping/De-
sign Lab contains a sig-
nal generator, logic
switches, pushbuttons,
and LED indicators. It
rivals professional in-
struments that are
widely used in indus-
trial laboratories for
electronic design and
development as well as
testing and measuring:
Because of its versatil-
ity, it is an instrument
that you will use again
and again, even after
you have completed
your Contemporary
Electronics Series.

With each new module you’ll receive a McGraw-
Hill Action-Audio Cassette, a proven successful method
of programmed, interactive instruction. Each tape cre-
ates a dynamic dialogue that not only quickly communi-
cates the facts,but makes you feel that you're participat-
ing, as you respond to questions and listen to problems

being solved.
Your ability to ra

pidlv make this knowledge your

own is further aided
by a strikingly
original technique
for using diagrams,
illustrations, and

- schematics to drive
home points made as
you listen to the
cassette. The same
carefully indexed
binder that contains
this material also in-
cludes the instructions

to guide you through hands-on experiments. Finally, having
completed the Series, you can be awarded a Certificate of
Achievement from the McGraw-Hill Continuing

Education Center upon passing an optional final
examination.

Update Your Knowledge of
the New Electronics

This program is for you whether you’re a scientist
who can use electronics to improve or speed up your
investigations. . . a teacher who’d benefit from a refresher
in contemporary components, circuits and applications
...a manager or supervisor in an electronics related
industry or business . . . an engineer in another field who,
finds electronics playing an ever more important role in
your work . . . someone looking tofind new direction in
this wide open field. . . or the kind of person whowants
to understand what’s going on in the world around you.

McGraw-Hill's Contemporary Electronics Series
offers you the quickest
and probably least ex-
pensive learning
method available today,
and the only one with
“hands-on” experience.

No Risk,
No Obligation
And we invite you
to prove all this to your

own satisfaction—with-
out risk and without

With your first module you' It receive this
ek : rofessional solderless breadboarding sysiem.
committing yourself LI 7! eﬁables You to connect wmponentsgmyt}y build
any way. electronic circuits easily and quickly. It's used
Return the replycard throughout the series and can be used later to
and we’llsend you the first design, build and test your own circuirs.
module and other mater-
ialsfor a free 14-day examination. If you’re not absolutely
satisfied, and certain that this is an enjoyable as well as
highly effective way to learn, simply return the module
to us along with the unpaid bill and that will be the end
of it.
If you wish to continue, we’ll ship the remaining
modules automatically, about once a month. for only
$19.95 each plus $2.25 for shipping and handling.
Remember, each module comes on the same 14-day
free examination basis, with no obligation to pay for
any module you don’t want to keep.

Return the reply card now. It'll bring you the first
module Contemporary Electronic Components and Cir-
cuits ... your first step in becoming an expert in the
*new electronics.” There’s no risk or obligation.

If the card is missing write to: :_‘"'

®
Il
Contemporary Electronics Series
McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016
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The Proposed ANSI
BASIC Standard

The committee asks for your opinion.

Last June, BYTE published an arti-
cle by Thomas Kurtz outlining the
new proposed standard for the
BASIC language (see “On the Way to
Standard BASIC,” June 1982 BYTE,
page 182). It was the first article to
describe the new proposal of the
ANSI (American National Standards
Institute) BASIC Committee, also
called the X3J2 subcommittee. The
proposed BASIC standard now must
go before two other ANSI commit-
tees, X3 and SPARC (Standards Plan-
ning and Requirements Committee),
before entering a formal period of
public review. Committee approval is
expected in early 1983, at which time
the 120-day public review will begin.

At the end of this review period,
the various ANSI committees will
study the public feedback and decide
whether or not to make revisions to
the proposed standard and whether
or not to recommend final approval.
The ANSI X3J2 committee is current-

About the Author .

Ronald Anderson is chairman of ‘he ACM
Special Interest Group on Computer Uses in
Education and an associate professor. at the
University of Minnesota.
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Ronald Anderson
2122 Riverside Ave.
Minneapolis, MN 55454

ly scheduled to meet again in July
1983 for this purpose.

Anticipating the process whereby
anyone can register complaints or
cheers, the Association for Com-
puting Machinery (ACM) is informal-
ly collecting comments from
members and from the public. ACM

Acceptance of a
proposed standard by
ACM is by no means

automatic.
Eaas S )

is represented on the ANSI X3 com-
mittee by John A. N. Lee, and before
he casts a final vote on the standard,
he needs input fror the membership,
which currently numbers more than
60,000, and others.

Acceptance of a proposed standard
by ACM is by no means automatic.
For example, ACM voted against ap-
proval of the proposed Ada standard
because most of the letters from
members were very negative.

Because I am chairman of the ACM
Special Interest Group on Computer
Uses in Education (SIGCUE), I was
appointed to coordinate the public-
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review process of BASIC standards
for ACM. I am collecting letters and
pooling comments as they arrive.

A number of letters have come in,
and in addition, a public forum on
the subject was held at the annual
meetings of the ACM in Dallas on
October 27, 1982. This forum offered
the public an opportunity for discus-
sion following presentations by
several members of the ANSI BASIC
Committee, including Carlyle Phillips
of Texas Instruments and Thomas
Kurtz of Dartmouth College.

ANSI BASIC versus
ANSI Minimal BASIC

The ANSI BASIC (X3]J2) Commit-
tee has been working on a standard
for eight years. During this prolonged
effort, the members produced an
earlier proposal, which was officially
adopted in 1978. But that standard is
a minimal subset and for that reason
was called Minimal BASIC. Now that
X3J2 is recommending another stan-
dard BASIC, some semantic confu-
sion has developed. The current pro-
posed version includes extensions far
beyond most existing implementa-
tions of BASIC, yet X3]J2 is simply
calling it BASIC, not Extended
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NOW, PAY LESS, AND GET GREAT SERVICE, TOO!

If you're looking for rock-hottom prices and fast.
personal service, take a close look at 800-SOFTWARE.

Because we buy in volume, we're able to sell the
products you want at prices that finally make some
sense. But don't take our word tor it. Compare prices
and see for yoursell

OUR SERVICE CAN'T BE BEAT.

We take care of you like our husiness depends on it.
Because wt does.

When you call 800-SOFTWARE. vou get the fastest
delivery available anywhere. Which means that every
order is filled the day we get it. And that our unique

Order Tracking System™ is on the job. keeping tahs on
your order, every step of the way.

Our giant inventory - one of the largest in the United
States  also assures you of the fastest possible service.
Everything’s in stock s¢ you don’t have to wait.

Technical support? Business software expertise? We've
got it and it’s the best vou'll find anywhere.

But. put us to the test. Let us prove what we've
proven to satisfied customers around the world.

That our prices are lower. That our service is better.
T'hat there really and truly /s a difference.

We look forward to your call.

FREE GIFT!

GET 4 FLOPPY DISKETTES FREE
WITH ANY PURCHASE,
IF YOU ACT NOW!

O Your choice of 5%~ or 8"
0O Brand new

TO ORDER, CALL TOLL-FREE: '

800-227-4587

In California, 800-622-0678
or 415-644-361 1
CA residents add sales tax

OR WRITE: 800-SOFTWARE, INC.

» 800-SOFTWARE

185 Berry Street
San Francisco, CA 94107

Circle 2 on inquiry card.

AMIE RICAR
£ $ ¢

Purchase orders aceepted

Prompt UPS 3 day Blue Label
service

Call for shipping charges and our
other low soltware prices.

Now open Monday through
Saturday.

Dealer and quantty discounts
available.

Prices may change.,

aREr BRSO R00

Copyright X00-Software, tnc. 1982
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Circle 337 on Inquiry card.

P&T CP/M"2is

GROWING

a5
A 40 \,s\e‘“'

¢
{ole)
S gt

Start with a Model Il floppy system and
grow into a hard disk. Since all P&T
CP/M 2 systems are fully compatible,
you will have no conversion worries.
Special note: P&T hard disk systems
allow you the user to configure logical
drive assignments to your specifications.
Write for more details.

Prepaid VISA, M/C, or COD orders accepted.
All prices FOB Goteta and subjecttochange.

CP/M is a registered trademark of Digital
Research. TRS-801satrademark of Tandy Corp.

PICKLES
& TROUT

P.O. BOX 1206

GOLETA, CA 93116
(805) 685-4641 TROUT ..
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BASIC. Unfortunately, at the same
time, some people refer to Minimal
BASIC as ANSI BASIC, which strict-
ly speaking it isn't.

To further confound communica-
tion, the ANSI BASIC proposal con-
tains several major “optional”’ com-
ponents, namely, graphics, editing,
fixed decimals, and real-time com-
mands. Therefore, it will not be
possible to conform to the standard
without having a computer equipped
with graphics capabilities. Conse-
quently, programs and implementa-
tions of ANSI BASIC that do or do
not employ optional components
may differ substantially, making pro-
gram interchange difficult.

Positive Reactions

Before describing the negative com-
ments and proposed revisions, I will
summarize the comments favorable
to the proposed standard. (I want to
emphasize that these are preliminary
comments, and a full summary will
not be forthcoming until the spring or
summer of 1983).

We have received several com-
ments that are vague but supportive:
for example, “it's about time,” and
“excellent.” Other reactions were
more specific. Philip Bouchard,
Senior Programmer at the Minnesota
Educational Computing Consortium,
said, “I have long had a wish list (for
BASIC). . . . At the top of my list are
control structures, independent sub-
routines, and multiple-character
variable names. For these features
alone, the new standard is well
worthwhile.”

Most educators have been enthusi-
astic, largely because of the struc-
tured orientation of the new ANSI
BASIC, which includes the following
control structures:

IF. . .THEN. . .ELSE. . .END IF

DO UNTIL. . .LOOP

DO WHILE. . .LOOP

DO. . .EXIT DO. . .LOOP

SELECT. . .CASE. . .CASE. . .END SELECT

In addition, the user can enter exter-
nal subroutines with a CALL state-
ment. Line numbers can still be used,
but under the new standard, pro-
grams can be written easily without
the use of any internal line numbers.
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In fact, the version of ANSI BASIC
that Dartmouth College is now
developing does not even allow line
numbers.

The graphics features of the pro-
posed standard BASIC have received
a cautious welcome from the educa-
tional computing community. While
consensus on the need for more
graphics exists, some teachers prefer
turtle graphics as used in Logo lan-
guages. Others are skeptical about
the success of a useful graphics stan-
dard in BASIC when the graphics
hardware for existing microcom-
puters varies so much.

The proposed BASIC standard is
especially welcomed by high school
teachers who do not want to switch
from BASIC to Pascal in their pro-
gramming classes. An example of the
problems currently faced by educa-
tors is the fury created by the an-
nouncement of the College Board AP
(Advanced Placement) test in com-
puter science because it is based upon
Pascal. The College Board committee
for computer science has said, how-
ever, that if there were a common
version of BASIC in a structured
form, an AP test could be developed
for BASIC as well. If ANSI BASIC or
a structured variation were to be
widely implemented on educationally
popular microcomputers, the lan-
guage would probably become ex-
tremely popular in programming
classrooms.

Negative Reactions

Not all educators are happy with
the new BASIC proposal. Alfred
Bork of the University of California,
Irvine, exclaimed, “Why would one
want to revise an old creaky language
when there are better languages
around?” His greatest objection to the
ANSI BASIC proposal is the omission
of data-type declarations. Professor
Kurtz's response was that, first of all,
without data typing it is much easier
to write programs and, second, if
BASIC had data typing, it would be
indistinguishable from other lan-
guages such as FORTRAN. In some
instances, simplicity has been the
criterion guiding the formulation of
the latest attempt to standardize
BASIC.
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Datalife

Verbatim

How to avoid becoming a casualty > ;}a‘allfg
of the computer revolution. ”

The computer revolution is eliminating lots of work for everybody. Unfortunately, it's often work you
wanted to keep.

_ Because of inconsistent or weak magnetic properties, some flexible disks can “forget” some or all of your
information. But not if you're using Datalife® flexible disks. They're certified 100% error free and backed bya
5-year warranty. This means what you put on them stays, ready for instant retrieval.

So enjoy all the benefits of the computer revolution without suffering the painful loss of your information.
Use Datalife by Verbatim, the world’s leading producer of flexible disks.

For your nearest Verbatim dealer, call toll-free 800-538-1793; in California or outside the U.S.,, call collect (408) 737-7771.


www.americanradiohistory.com

COMPUTERSCOPE

DIGITAL STORAGE OSCILLOSCOPE

Features:

@ High Resolution/High Speed A/D inputs

® 4 Channel Software Support
® Continuous or Single Sweep
® External Trigger Capability
® Waveform Storage on Disk
® Pretrigger Viewing

® Hardcopy Output

For:

® Automatic Test and Measurement

® | aboratory Data Acquisition
® Transient Signal Analysis
® Frequency Spectrum Analysis

Purchase our complete COMPUTERSCOPE package for $3495
or combine your microcomputer with our APPLESCOPE hardware
and SCOPE DRIVER software to create a total data acquisition and

analysis system for only $695.

APPLESCOPE INTERFACE

Choose either our original dual channel 8 bit
APPLESCOPE-D2 or our new high resolution
single channe! APPLESCOPE-HR12 pack-
ages for $695 orcombine up to 4 APPLESCOPE
-HR12 circuit cards in a high performance
muitichannel data acquisition system. All
APPLESCOPE interfaces are fully program-
mable and include our SCOPE DRIVER
software, external trigger adapter and BNC
input connector.

The APPLESCOPE-D2 features

® Single or Dual channel trace

® 8 bit A/D converters

¢ 3.5 Mhz. Maximum Sample Rate
(1.75 Mhz. for dual trace)

® 1024 Sample Memory

The APPLESCOPE-HR12 features

® 12 bit A/D converter

® 1 Mhz. maximum sample rate
® 2048 Sample Memory

® 4 Channel Software support

When combined with an APPLESCOPE inter-
face our SCOPE DRIVER software creates a
turnkey (NO user programming required)
Digital Storage Osclilloscope including;

Complete Trace Setup and Sweep Control

Digital Voltage readout and reat time DVM

Waveform storage and retrieval from disk

Hardcopy (Screen Dump)

Digital Signal Conditioning

16,384 Sample Memory

(DMA to Apple Ram under 28 Khz)

Waveform Manipulation

(Scroll, Scale and Offset)

e MATH PACK - (Add, Subtract, Invert or
Multiply input channeis)

® AUTOMATE - User program interface for

easy access to SCOPE DRIVER routines

| -

e —

® Digital Signal Conditioning and Enhancement

Optional data analysis software. from our
SCOPE DRIVER LIBRARY may be purchased
to make your COMPUTERSCOPE a true data
analysis instrument including;

Frequency Spectrum Analysis (@ FASTFFT)
Harcopy (Continuous Strip Chart Record)
Autocorrelation / Box Car Integration
Putse Rate / Frequency Measurement
Post Stimulus Time Histogram

Time Interval Histogram

Signal Averager

COMPUTERSCOPE PACKAGES

For those persons looking for an alternative to
expensive dedicated instruments we offer
complete COMPUTERSCOPE packages
beginning at $3495 which includes;

® 48K Apple |1+ or 64K Franklin Ace 1000
Disk Drive with DOS 3.3 Controller

High Resolution Green Screen Monitor
High Resolution Graphics Printer
APPLESCOPE D2 or HR12 Package
Scope Driver Library

Scope Probes

Call or write for our free data sheets or better
yet purchase our comprehensive demonstra-
tion diskette for $10 to find out why our
COMPUTERSCOPE is the state of the art Digltal
Storage Oscilloscope for the 80's.

R.C. ELECTRONICS INC.

Visa

5386 Hollister Ave. #D

Santa Barbara, CA 93111
_/

Telex 295281
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Ironically, one of the most com-
mon complaints about the newly pro-
posed ANSI BASIC is that it is so
complex (because it incorporates all
standard features and some optional
ones) that its implementation on an
actual microcomputer will be ex-
tremely difficult without a very large
memory and faster microprocessor
operating speeds. If this is true, it
may be some time before ANSI
BASIC interpreters will be available
for small computers.

The only contemporary implemen-
tation of BASIC that comes close to
the proposed ANSI BASIC standard
is the new VAX BASIC from Digital
Equipment Corporation. Until an ex-
tensive BASIC such as that proposed
by X3]2 is up and running on a small-
scale microcomputer, many persons
will continue to doubt the viability of
the proposed ANSI BASIC.

A few technical criticisms have
been registered. For example, one
programmer complained about the
replacement of ON ERROR GOTO
with  WHEN EXCEPTION USE,
which he perceives as semantically
more cumbersome.

Another technical comment came
from a BASIC product specialist at
Data General (see “Letters” column,
October 1982 BYTE, page 18). He
pointed out how a DIM statement can
be bypassed inadvertently in a pro-
gram. When bypassed, arrays cannot
be used to test conformity to the
bounds defined by the array dimen-
sion. A minor addition to the stan-
dard could solve the problem.

Despite the apparent comprehen-
siveness of the ANSI BASIC pro-
posal, several people asked that the
standard go even further. One com-
ment was, “Why can't a disk-ex-
change format be established for
S5V4-inch disks? The committee will
say this is out of their territory, but
why have a language standard if I
have to keyboard the program into
each new microcomputer [ have to
run it on?... A software format
standard is the answer.”

Another expansionist request was
for a more powerful editor and con-
sistent operating-system protocols.
The proposed standard has an op-
tional editing subsystem; however, it
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is limited and does not even specify
normal text-editing functions such as
character inserts and deletes. If every
BASIC environment had identical
syntax for editing commands as well
as for operating-system commands,
computing in a multimachine context
would be considerably more user-
friendly.

Philosophy of a Standard
The underlying philosophy of the
proposed BASIC standard seems

slightly different from that of other-

languages, such as FORTRAN, in
that numerous extras are defined as
optional modules rather than as
miscellaneous extensions. Their inclu-
sion in the official standard implies
that they are desirable but not essen-
tial. Confusion may result because
every implementation will almost cer-
tainly be a partial implementation,
and conformity to the standard will
be less meaningful because each im-
plementer must also specify the op-
tional features of his or her version of
BASIC as well as the departures from
the core standard. This is a major
criticism of the proposed ANSI
BASIC in ‘that it may not solve
software-incompatibility problems.
With so many features defined as op-
tional, it may be difficult to en-
courage programmers to clearly
demarcate optional and nonstandard
commands within a program.
Professor Kurtz replies that the
major goal of the new ANSI BASIC is
student interchange, not program in-
terchange. “We want students,” he
argued, “to be able to use what
they’ve learned elsewhere and, with-
out total retraining, continue their
learning experiences.” To the extent
that this philosophy is shared, it
would be more appropriate to call the
standard a model rather than a rule
by which to measure conformity.
Several companies (e.g., Digital
Equipment Corporation and Hewlett-
Packard) have committed themselves
to adding new BASIC features in the
spirit of the proposed ANSI standard.
The new VAX-11 BASIC Version 2.0
contains most of the proposed fea-
tures. Dartmouth College is imple-
menting the ANSI standard but add-
ing extensions and deviations (e.g.,

line numbers are not allowed as state-
ment identifiers). These projects show
that having an ANSI BASIC standard
is feasible, but they also forecast a
continuation of diversity among
BASIC implementations.

The new standard appears to be
more loosely defined than most other
language standards; however, the in-
tended purpose seems not so much to
produce uniformity among versions
of BASIC as to steer BASIC imple-
menters toward a common target and
thus increase the chances that any
given BASIC program will be usable
with different versions of BASIC.m

What's Your Opinion?

To date only a few reactions have
been heard. Far more grass-roots
opinions are needed. If you are reading
this before the summer of 1983, you
still have time to influence the verdict
on ANSI BASIC. Send your comments
to the author of this article so that they
can be pooled and channeled into the
decision process.

Copies of the “Draft Proposed Stan-
dard for BASIC” are available from X3
Secretariat, CBEMA, 311 First St., NW,
Suite 500, Washington, DC 20001.

Tune up your A36

The DS120 Terminal Controller makes your LA36
perform like a DECwriter® I11.

The Datasouth DS120 gives your DECwriter® II the hlgh speed printing
and versatile performance features of the DECwriter® 111 at only a frac-
tion of the cost. The DS120 is a plug compatible replacement for your
LA36 logic board which can be installed in minutes. Standard features

include:
® 165 cps bidirectional printing
¢ Horizontal & Vertical Tabs
¢ Page Length Selection
¢ 1104800 baud operation
e 1000 character print buffer
¢ X-on, X-off protocol
o Self Test

* RS232 interface

¢ 20 mA Current Loop interface
e Top of Form

e Adjustable Margins

e Double wide characters

e Parity selection

¢ Optional APL character set

Over 5,000 DS120 units are now being used by customers ranging from
the Fortune 500 to personal computing enthusiasts. In numerous instal-
lations, entire networks of terminals have been upgraded to take advan-

tage of today’s higher speed data
communications services. LSI
microprocessor electronics
and strict quality control en-
sure dependable performance
for years to come. When ser-
vice is required, we will
respond promptly and effec-
tively. Best of all, we can de-
liver immediately through
our nationwide network of
distributors. Just give us a
call for all the details.

datasouii computer corporation

4216 Stuart Andrew Blvd. « Charlotte, North Carolina 28210 » 704/523-8500
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ow to mak
work like a

First, neatly cut out the 370" label.

Now, when nobody’s looking, non-
chalantly tape it to your terminal, just under the
“IBM as if it really belonged there.

Then wait for your chance and quickly

slip a dBASE II™ disk into

|  your main drive.
\ That'’s it.
J Your IBM Personal

o)
3
o

N
Wiy

i
\\I\\\

Computer is now ready to
run a relational database
system, the kind that IBM
put on their mainframes last year.
And you're ready with more data han-

dling power than you would have dreamed
possible before dBASE II.

You'll wonder how you managed without it.

You'll find that dBASE II, because it’s a
relational database management system (DBMS),
starts where file handling programs leave off.

dBASE II handles multiple databases
and simplifies everything from accounting to
department staffing to monitoring rainfall on
the Upper Volta.

With a word or two, you CREATE data-
bases, APPEND new data instantly, UPDATE,
MODIFY and REPLACE fields, records and

entire databases. Organize months worth of data You can do automatic calculations on

in minutes with the built-in REPORT. Do sub- fields, records and databases, accurate to 10 digits.

field and multi-field searches, then DISPLAY And you can use dBASE II interactively

some or all of the data for any condition you for answers right now. Or save your instruc-

want to apply. tions, then repeat everything with two words:
And you've just begun to tap the power DO Manhours, DO ProjectX, DO whatever

of dBASE II. has to be done.

Easy to look at, easy to use. Use dBASE II to help make your choice:
Input screens and output forms couldn't If you've got a 96k IBM PC, send us

be easier —just “paint” your format on the CRT $700 and we'll send you a copy of dBASE Il to

and what you see is what you'll get. use free for 30 days,
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S your MmICro
mainframe.

Instead of just poring over a manual, run
it and make sure that it does what you need done.
Then if you find it isn’t right for you, S On- a e
send it back and we’ll return your money, no
questions asked.
But if you do that, you'll have to remove
that label. Because nothing short of a mainframe
works like dBASE II.
Call (213) 204-5570 today or drop by
your local computer store for the rest of the story.

Circie 33 on inquiry card.
Ashton-Tate, 9929 Jefferson Blvd., T et T

Culver City, CA 90230. CP/M is a registered trademark of Digital Research
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NAPLPS: A New Standard
for Text and Graphics

Part 1: Introduction, History, and Structure

A close look at an important and controversial
new communications standard.

Personal computers have a great
deal in common. Several of them use
the same microprocessor. Most have
the same language in read-only
memory (BASIC). And all use more
or less the same keyboard. But there
is a tremendous variation in the ways
various computers handle graphics.

In order to mass-produce graphics
software or to mass-distribute
graphics information (as in videotex
and teletext), a standard for graphics
information is needed.

The North American Presentation-
Level-Protocol Syntax (NAPLPS, or
“nap-lips” ) is a method for encoding
visual information in a standard and
compact manner, which can then be
exchanged among people using a
variety of different computer
systems. Like the well-established
American Standard Code for Infor-
mation Interchange (ASCII),
NAPLPS is a set of rules and conven-

About the Authors

Jim Fleming and William Frezza are members
of the ANSI X3L2 Committee on Character
Sets and Coding. Mr. Fleming is also working
on Chemical Bank’s Pronto home-banking
project.

Jim Fleming
Unir Corporation
Suite 106
5987 East 71st St.
Indianapolis, IN 46220

William Frezza
Jerrold Division
General Instrument Corporation
2200 Byberry Rd.
Hatboro, PA 19040

tions describing how data bytes of in-
formation should be formatted, as
well as a set of guidelines describing
what should be displayed when prop-
erly formatted data bytes are received
by a terminal.

Unlike ASCII, however, the major
emphasis in NAPLPS is on the com-
munication of information in a two-
dimensional graphics format.
Graphics and textual information can
be represented in a variety of modes,
colors, and styles. Facilities are also
provided that allow a terminal user to
interact with the two-dimensional
visual display in an extremely free-
form manner.

NAPLPS also includes a method
for minimizing the amount of infor-
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mation that must be sent over com-
munications lines. Techniques
are provided that allow extensions to
be added to NAPLPS at some future
time without affecting existing
features.

The basic concept of NAPLPS can
be illustrated by the cartoon in figure
1 on page 204. It shows a robot artist
being fed a stream of commands that
are used to paint a picture. At the
robot’s disposal are pens of various
colors, spray paints, character
templates, and all the other items
found in an art studio.

With various commands, we can
direct the robot's arm to any area of
the canvas we desire. We can instruct
the robot to use any of several stan-
dard colors, or we can tell it to create
a new color from the existing ones.
When text is needed, the robot selects
the proper-size template for the
desired letters, grabs a can of spray
paint, places the template on the can-
vas, and paints a character.

The goal of this system is that the
beauty and complexity of a picture
should be limited only by the imag-
ination and skillfulness of the person
(or program) creating the commands
being fed to the robot.

February 1983 © BYTE Publications Inc 203
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Figure 1: A stylized representation of how the NAPLPS system works. The programmer or artist creates a list of graphics commands,
e.g., "get red pen,” “draw a circle.” The robot (or NAPLPS decoder) then interprets these commands and uses various drawing in-
struments such as pens, brushes, rulers, and compasses to draw on the canvas (display screen). If a text character is specified, the
robot uses an appropriate template for that character.

This article is the first in a series of
articles on NAPLPS. In this part, we
give an overall perspective of
NAPLPS, describing its history and
background, as well as its structure
and major features. In subsequent
parts, we will cover the basic text and
graphics features of NAPLPS from a
bit and byte perspective, describe
some of its more advanced features,
and explore the future of NAPLPS
with an emphasis on personal com-
puters, local and regional area net-
works, and distributed processing.

History and Background

NAPLPS has its roots in videotex,
a much-discussed system of large host
computers and low-cost, user-
friendly graphics terminals. Because
of the large potential market for these

204  February 1983 ©® BYTE Publications Inc

terminals, many groups around the
world have been designing such

systems for use in homes, offices, and

public areas. As shown in figure 2 on
page 206, a basic videotex system
consists of a host computer with a
database of information, a com-
munication network, and a terminal.
The terminal users request informa-
tion from the database, and the
desired information is sent back to
the terminal, where it is interpreted
and displayed.

Unfortunately, all the experimental
systems designed around the world
used different coding schemes. As is
the case with most languages, the
various coding schemes had different
strengths and weaknesses. Some were
more efficient than others; some were
more easily decoded by terminals;
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some preserved the “conceptual” con-
tent of the information; and some
were tailored to particular hardware
configurations.

At the time NAPLPS was devel-
oped, videotex coding schemes could
be divided into two major groups. In
one group were schemes that were
similar to the approach used in the
British Prestel system, which was the
first videotex effort in the world. The
other group of schemes is best rep-
resented by the Telidon system
developed in Canada as an alterna-
tive to the Prestel system. As is the
case with many developments in the
computer field, being first does not
imply being the best.

Table 1 on page 210 compares
Prestel-like systems and Telidon-like
systems. Without going into all the
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[ Our Prices Will Get Your Attention.”
Our Service Will Keep Ii.

ORDER NO. DESCRIPTION LIST  AEIPRICE
'TELEVIDEO SYSTEMS
15-802 integrated Single User
Computer ... .. ks s 3295712582
1S-802H Integrated Hard Disk
COIDAIET s wg o mrp 4 5995 Call
18-1602G 16 Bit 802 Type Computer 4495  Call
T3-1602GH 16 Bit 802H Type
COMPUIBH s s sl L4 g 6995 Call
15-806-20 MultiUser Computer .... 7195 Caill
15-816 Multi User Computer .... 8995 Cail
V-910-P Televideo 910 Plus.. ... ... 699 573
™v-910 Televideo 910 ........... 699 573
™v-912 Televideo 912C ......... 9256 685
™v-920 Televideo 920C ......... 995 737
™v-925 Televideo 925 ........... X5 745
v-950 Televideo 950 . ......... 1195 924
v-9010 Second Page Option
QUI/GROM i b Ll vy 8y 80 50
V-9050 One Additional Page tor
926/980) 4 Feierniwitiye 95 62
V-9051 Three Additional Pages
10960 assanerss-ssnsag 120 95
vV-MM For Any Televideo Terminal &0 53
T5-24-001  TeleSolutions WordStar
¢ CAIESIANT. s alias b 790  Call
T5-100 WVOIRISTH, i i 4 s e 495 280
TS-150 SpeliStar........ 9E 260, . 4154
T5-200 MailMerge. . Sog‘!‘ e | 2807 B4
15-300 DotaStar ... 27 Suaadl 2054 1 288
15400 Supersort 250 164
15-1000 CaicStar 145 128
TS-806H/20 20MBExpansionfor1S-806 3600 2948
TS-TW Telewrter - NEC 3500 .... 2195 1629
l NORTHSTAR
NS-94404  Adv-2Q-64K Computer .. 3509  Call
NS-97404  Adv-1Q-64K-HD-5
COMEUIB (s b awd bswvt 4999  Call
NS-94401  Hr-2Q-64K Horizon .. .. .. 3599 Call
NS-97401 Hrz-1Q-64K-HD-5MB 4999  Call
PLUS OTHER NORTHSTAR PRODUCTS
' ZENITH
VM-121 Green Screen Monitor . .. 160 99
Z-19-CN Z-19Termingt .......... 895 672
-1-A Auto-Dial Terminal ... ... 99 526
Z-25-AA 2-25 Dot Matrix Printer ... 1499 1198
Z-89-81 Z-89 Computer System .. 2499 1952
2-90-82 Z-90 Computer System .. 2799 2176
2-89-X 2-89 w/o Integral Drive .. 2495 1749
2-90-80 Z2-90 wfo Integral Drive .. 2895 1950
z-37 Z-37 Dual 5" Disk Drives.. 1995 1593
Z-87-89 Z87 Dual 5" Disk Drives .. 999 898
Z-87-90 Same Disk add 400K
(o740 VS0 Tl ¥ G RN g 999 898
25-67 Z-67 Winchester
Floppy Drive ..... ... 5995 4747
2-47-DA Z47 Dual 8" Disk Drives .. 3695  Call

PLUS: MORROW - ALTOS -
NEC PERSONAL - EAGLE

o >

; - PROVEN PRODUCTS
i - SYSTEM DESIGN HELP
b - BENCH TESTING AND CONFIGURING
¢ . TECHNICAL SUPPORT STAFF
& - SERVICE AFTER SALE:

ORDER NO. DESCRIPTION LIST  AEIPRICE
NEC PRINTERS
NE-3510-1  NEC 3510 Spinwriter R/O

Sefia|B5I CPS| 4% cundm a e 1895 1500
NE-3516-1  NEC 3515 Spinwriter R/O

Serial DiabloCompatible 1925 1594
NE-3530-1  NEC 3530 Spinwriter . . 2190 1764
NE-3550-1  NEC 3550 Spinwriter R/O

Parallel IBM Compatible. 2350 2065
NE-35-IRAC Bi-directional Tractor ... . 265. 237
NE-7710-1  NEC 7710 Spinwriter R/O

SEMal SSICRS! wa e sb sail 3085 2523
NE-7715-1  NEC 7715Spinwriter R/O

Serial Diablo Comp. . ... .. 3165 2600
NE-7720-1  NEC 7720 Spinwriter KSR

Satial 5SICPS] (i v dbsaie 3610 2917
NE-7725-1  NEC 7725 Spinwriter KSR

Serial Diablo Comp. ... 3041
NE-7730-1  NEC 7730 Spinwriter . 2546
NE-PC-8023 Parallel . ................ 506

PLUS OTHER ACCESSORIES
ISTAR MICRONICS

DP-8480-TP 80 Column Dot Matrix

Printer - Parallel ....... 4 449 Call
DP-8480-1S 80 Column Dot Matrix

Printer - Serial .. ......... 464  Call
Gemini-10 10" Carmiage - Paraliel . . . 499  Call
Gemini-15 15" Carriage - Parallel ... 649  Call

Serial Interface Card ... 85 Cail
DP-8240 40 Column Dot Matrix

Parallel of Sexial.......... 250  Can
OKIDATA
OK-82A Okidata Microtine 82A

with Troctor Feed . ...... 79 486
OK-83A Okidata Microline 83A .. 1195 713
OK-84A-P  Okidata Microline 84A

B PAFANSN misec parrgms-saiate 1395  Calt
OK-84A-5  Okidata Microiine 84A

& SBAC| gbiics. § et Tont 53 8 4 1495  Call
OK-G-82  Okigraph I for 82A ...... X 36
OK-G-83 Okigraph | for 83A ...... 99 36
OK-2K 2K Bufter/Serial BD

alModels.............. 140 119

'MANNESMANN TALLY

MT1605 Serial 200 CPS ... 1695 1441
MT1602 Parallel 200CPS ........ 1695 1441
MT1805 Serial - 200CPS or SOCPS 1995  Call
MT1802 Paralle! - 200 CPS

ONSOLCPS st £ s s 1995  Call
MT11602 Si0f P - 160EPS os . wynite » 990 809
PLUS: ANADEX - C-ITOH - DATA
SOUTH - TI - DIABLO . COMREX

ALSO AVAILABLE:

MODEMS - DISKETTE STORAGE BOXES -
DISKETTES - CLIPSTRIP - RIBBONS

(800) 854-7635 TECHNICAL SERVICE SUPPORT

E We will pay the freight — both ways

— for repair

w! on verified retumns within 30 days of sale.

TERMS AND CONDITIONS

f Prices change daily. Call for current pricing and availability. Prices based
on prepand cash arders We accept: cashiers Checks. money orders, bonk
wiles, or personal checks (10 days 1o clear). COD — standord chorges

plus 2% hondiing for orders outside Caltoinia Maostercharge & Viso

5% hondiing. Califormia residents add 6% sales tax

ORDER NO. DESCRIPTION LIST  AEIPRICE

ISOI-'I'WARE AVAILABLE

AlLoSICRIMI SR TR (T LT # s ers s & W o o .58 :
Apple CP/M 5% g o o -

Apple DOS — Cassette .. ........ooeanann
Apple DOS — Diskette . ... ...

Atari 400/800 Diskette

Atari Cartridge . ...

Atari Cassette........
Basic 4 CP/M 5% .
CP/M-86 Display Writer ... .
Cromemco CP/M 5%” .
DEC VI-180 CP/M 5%"
Eagle CP/M 5%" ... ......
Heath Z-90 CP/M 5% . ...
Heaoth Zenith CP/M 8%° ... ....
Hewlett Packard 125 CP/M 5%”
Hewlett Packard 87 CP/M 5%
1BM PC.CP/M 86........
BRAIRCIDOSL ek o ol e
NECCPMS%".......... e s
Northstar Advantage CP/M §%” ...
Northstar Horizon CP/M 5%”
Ohio Scientific C-3CP/M 5%" ... ..
Osborne CP/M 5%" . .
Otrona CP/M 5%
QD-Micropolis Mod It/Mector Graphic . . ..
Sanyo 1000 CP/M 5%
Sirius Victor 5%
Software for 8086 Computers.
Standard'CR/M S Rrmaies e is
SUBOIDICHN IS 1 siuimisl 6 5y shorbiv s i Ot W T
Timex/Sinclair ZX84
TRS-80 Cassefte Models [ & . ..
TRS-80 Diskette Models | & Il
TRS-80 Model Il CP/M
Televideo CP/M 5%”
Vic 20
wang CP/M 5%, 8 ......... T
Xerox 820 CP/M S%"........

FEBRUARY SPECIALS
g

2-90-80 Plus Z-37
- CPU . Drives
- CP/M DOS
- MBasic
- SuperCaic ..... $3998
Z2-90-82 Computer 64K RAM,
1D 160K Drive - CP/M DOS
- MBasic - SuperCalc ....... $2799
Limited Quantity of MX80
Cassette Ribbons. Special
Price. Limit 3 per customer.
While supply lasts. .

FEBRUARY

ust AEl PRICE

$3128

$1989

$7

Prices change daily —
call for current pricing.

CALL TOLL FREE:

800-854-7635

IN CALIFORNIA CALL:

(619) 562-7571

AUTOMATED EQUIPMENT, INC.

8775 Olive Lane, Suites I & J - Santee, CA 92071

Circle 41 on inquiry card.
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TELEVISION/
MONITOR

i
e ——

TERMINAL

NETWORK
® TELEPHONES

USER

® CABLE TV
® HYBRIDS

INFORMATION FLOW

DATABASE

HOST
COMPUTER

INFORMATION PROVIDER

Figure 2: A diagram of a typical videotex system. Videotex is defined here as two-way communication of textual and graphical infor-
mation between a low-cost, user-friendly terminal and a large, central host computer. Communication can be by telephone lines,
television cables, or a hybrid system using a broadcast television channel for information sent from the host computer and using
telephone lines for information sent from the terminal.

technical, emotional, and political
history, suffice it to say that NAPLPS
was designed using Telidon-like sys-
tems as a base.

In May 1981, AT&T created a bit
of commotion by releasing documen-
tation for a new Telidon-like scheme
called PLP (Presentation-Level Proto-
col) at the Videotex ‘81 conference in
Toronto. Since that time, continuous
efforts have been underway in
various standards groups to adopt
PLP.

NAPLPS is a standard version of
PLP that resulted from a joint effort

by the American National Standards
Institute (ANSI) and the Canadian
Standards Association (CSA). Copies
of the draft proposed NAPLPS stan-
dard (document #BSRX3.110-198X)
can be obtained from CBEMA (Com-
puter and Business Equipment Manu-
facturers Association, X3 Secretariat,
Suite 500, 311 First St., NW,
Washington, DC 20001).

This series of articles will provide
an overview of the features of
NAPLPS. The specific details and ex-
amples presented in these articles are
not meant to form a complete

NAPLPS specification. Anyone inter-
ested in doing development work us-
ing NAPLPS should obtain a copy of
the ANSI document.

Layered Protocols
Modern communication systems
are designed in a layered or modular
manner to help prevent extensive sys-
tem redesign when parts of a system
are changed. Layering achieves many
of the advantages found in good
structured system design. By isolating
functions in various layers, we can
proceed to standardize and imple-
Text continued on page 210

ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS!

MACRO-80c DISK BASED EDITOR/ASSEMBLER
This is a powerful macro assembler. screen oriented editor and machine language
monitor. It features local labels. conditional assembly, printer formatting and cross
reference listings. Assemble muiltiple files. Program comes on Radio Shack
compatibte disk with extensive documentation. Price: $99.95

MICROTEXT COMMUNICATIONS

Make your computer an intelligent printing terminal with off-line Storage' Use
Microtext for timesharing interactions. printing what is received as it is received
and saving text to cassette. and more! Price: $59.95

PIS8OC PARALLEL PRINTER INTERFACE
Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into
the serial port and allows use of Centronics-compatible printerS. You Supply the
printer cable. Price: $69.95

"INIGRO

Parts and Services

GAMES: Star Blaster » Pac Attack w Berserk % Cave Hunter w Starfire w Astro Blast % Starship Chameleon =
Adventure: Black Sanctum « Adventure: Calixto island w

Aiso Available: Machine Language Monitor
Call or write for more information

WORIKSS p0.BOX 1110 DELMAR, CAS2014 619-842-2400

THE MICRO WORKS COLOR FORTH
Color Forth is easier to learn than assembly language. executes in less time than
Basic and is faster to program in than Basic. Rompack comes with 112-page
manual containing glossary of system-specitic words, full standard FIG glossary
and comptete source. A fascinaling language designed for the Color Computer!
Price: $109.95

SDS-80C SOFTWARE DEVELOPMENT SYSTEM
SDS-80C is a Rompack containing a complete editor. assembler and monitor. It
allows the user to write. assemble and debug assembly language programs with
no relogding‘ object patching or other hassles. Suppons full 6809 instruction set
Price: $89.95

80C DISASSEMBLER
Runs on the Color Computer and generates your own Source listing ot the Basic
interpreter ROM. Documentation includes usetul ROM entry points, complete
memory map. 1/0 hardware details and more. Cassette requires 16K System.
Price: $49.95

California Residents add 6% Tax
Master Charge/Visa and
COD Accepted

Books (] Memory Upgrade Kits
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INTRODUCING WORK SFACE

The new TEAC half height disk drive gives you everything you expect from a top
quality disk drive, and one more thing, space. Now you can have up to 3.2 megabytes of
floppy storage for the IBM PC without adding an expansion cabinet. Choose four 40 track
double sided drives and get 1.2 Mb. Or four 80's for 3.2 Mb. Mix two 40’s and two 80's for
2.2 Mb. The TEAC drives operate under PC DOS 1.1 (80 track drives come with JFORMAT,
providing electronic disk, print spooling and ten sector formats). Now you can have both
increased storage and spdce. The TEAC double sided 40 track and 80 track drives are
priced at just $299 and $365 respectively.

Save on our

line of other IBM
compatible
products.

DRIVES

* Single and Double sided 40 track
drives. Fuily supported by PC DOS
version 1.1. Drives are easily installed in
minutes. Tandon single sided (160K) —
$225, Double sided (320K) — $299.

¢ Double sided 80 track (650K) Tandon
drive. Available with JFORMAT for PC DOS
11 — $435.

* 5 megabyte Winchester internal or
external disk drive — $1695.

BOARDS

* RAM Card — uses 64K dynamic RAM
chips, with parity. 64K card — $149,
additional 64K increments (expandable
up to 256K) available for $79.

* Combo Card. Adds parallel printer, RS
232 async comm and clock calendar

functions. Uses only one slot — $199. RS
232 Cable — $24.95. Parallel Printer
Cable — $29.95.

¢ Clock Calendar Card. Features
seconds, minutes, hours, day of week,
date, month and year. Battery backup
maintains time and date even when
system is turned off — $99.

* Prom Blaster. Programs most 4K to
64K bit 24 PIN EPROMs. Complete with
personality modules and read/write
software — $129.

* Prototype Card. 3.5 by 8 inch
wire-wrap area holds over 85-14 pin dips
- $29.95.

e 48K Additional Ram. 27 chips plug
easily into master PC board — $75.

HARDWARE

* 64K Byte Hardware Print Spoolers.
Internal spooler comes with parallel
printer adapter. External version
connects easlly between computer and
printer. Both buffer 32 pages of print
output and are user programmable -
$319.

SOFTWARE

* Home Finance. Easy to use checkbook

e

& budget manager — $34.95.

e Apparat Game Diskette. Includes
blackjack, othello, matches and
spiralgraph — $24.95.

MONITORS

* Your choice of high quality and reliable
Amdek 12" green or amber screens.
Choose the V300 G/A for the color
graphics card priced at just $170, or the
V310 G for the monochrome card at Just
$199. Both monitors are 18 Mhz BW and
are anti-glare.

¢ Princeton graphics HX-12 RGB color
monitor $695. Other Amdek and NEC
monitors also available at big savings.
Call for prices.

PRINTERS

e A variety of the newest Epson, C. Itoh,
Okidata and NEC printers available. Call
for prices.

To order any of the above products,
write Apparat, Inc., 4401 S. Tamarac
Parkway, Denver, Colorado 80257,
303/741-1778. Or to speed up your order,
call us toll free at

800/525-7674. ==

i“\AppGrc’r,lnc.

Circie 25 on Inquiry card.
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Circle 372 on inquiry card.

$-100 Boards from S. C. Digital

FLOPPY DISK CONTROLLER
features: Model FDC1

® Single or Double density, sides, in any combination of up
to four 8" or 5.25" drives. ® Digital phase locked loop.
® DMA date transfer with cross 64K boundaries, 248
address, DMA arbitation. ® Monitor/boot EPROM accomo-
dating two different processors. ® CPM Bios programs.
® Serial port to 19.2K baud.

280B CPU BOARD

features: Model 280 CPU

® 2, 4 or 6 mhz clock. ® 22 bit Address by Memory
Mapping in 16K blocks. ® 2 or 4Kbyte EPROM (not
supplied) with Phantom generation. ® Jump on Reset. ®
Pravision to run two different CPU's on the same bus, such
as forth coming 8086.

I"iilili “il“llls«

Savnr I’
< 1 -

NEW 256K DYNAMIC RAM

features: Model 256KZ

® 8/168 Data, 24B Address. @ Parity bit per Byte ®
Transparent refresh @ Unlimited DMA @ 180nsec. Access
time ® Wili run 8086, 8088, 68000 to 8mhz, 280, Z8000
to Bmhz without wait states.

NEW  Gax sTaTIC RAM

features: Model 64KS

@ 8/16B Data 248 Address ® Disable in 2K increments ®
180nsec Access Time (with 64KB) from address on, runs
8086, 68000 to 10mhz, 280, Z80OO to Bmhz without wait
states ® Battery back up capable.

32K STATIC RAM ‘Uniselect: 4’

features: Model 32KUSM

® 8/16 bit data, 16/24 bit address. ® Bank Select by SW
selectable port, bit in 32K block. @ Battery backup {battery
not supplied) with power-fail detect/sutomatic Ram disabie.
° C;lmplm EPROM (2716) capablllty with wait States {up
t0 3), p g org

All boards conform to IEEEB96/5100 speclﬁcanons, fully
socketed, screened legends, masks, Gold contacts. Guaranteed
One Full Year.

New Price Effective Februnry 1, 1983

Medel Prices with

FDCI $425 Monitor EPROM

180 CPU $348 Memory Mapping, Bmhz clock
256K2 $795 256KB, Parity

B4KS $425 84KB. CMOS

320USM $325 32K8, CMOS

32KUSM-N $169 no mm. O power fad

3SPC 5259 3 serial. 1 paratiel. canens
280 monitor $8% 2K in EPROM. source code

All Boards come assembled and tested.
Call for current and package deal prices.

Delivery is within 3 to § working days. MC, Visa or COD
orders accepted. (Add S8 for COD orders) lllinois residents
add 5%% sales tax.

0.E.M. b DEALER PRICING AVAILABLE

S. C. DIGITAL
P.0. Box 906
1240 N. Highland Ave., Suite #4
Aurora, Hlinois 60507
Phone: (312) 897-7749
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Prestel-like Telidon-like

Characteristic Systems Systems Comment

Video-display Very much Very little This is the main advantage of
hardware NAPLPS. It is not based on
dependence special circuits or

architectures.

Image Poor Excellent There is no comparison. [t
complexity would be like trying to

compare 8-mm home
movies to 35-mm theater
films.

Easily decoded Yes No Prestel wins this one.
by terminals Unfortunately, most things

in life that are easy are
not worth much,

Requires No Yes Many thought this was an
microprocessor advantage and an objec-
terminal tive worth achieving. May-

be they don’'t know how to
program Microprocessors.

Works with No Yes While some were asking
printers, “Why?,"" others were say-
plotters, etc. ing “Why not?”’

Memory No Yes Prestel wins again. Now that
intensive 16K bits are cheaper than

4K, this hardly seems a
victory.

Preserves No Yes Most are stlll trying to figure
‘‘conceptual’ out what this means and
content why it is useful.
information

Can be extended No Yes This certainly can be dis-
for years puted. Time will be the

judge.

Sensitive to Less More A valid point but hardly an
errors in the issue for a level-6
communication protocol.
channel

Cost Low 77 The true bottom line in some

people’s books. But how
much did a personal com-
puter cost 10 years ago?
| Table 1: A comparison of two types of graphics encoding systems for use in videotex
applications: Prestel-like systems and Telidon-like systems. NAPLPS is one of the
latter.

ment a system for one layer without
regard to details of other layers.
Because layering is an abstract and
sometimes confusing topic, we will
use a simple example of communica-
tion between two people to illustrate
the concept.

As shown in figure 3 on page 212,
when two people converse, their
basic goal is to communicate ideas to
each other with as much understand-

‘ing as possible. We shall regard these

ideas themselves as the first level or
layer of communication. This level,
which may be considered the highest

www americanradiohistorv com

or most abstract, will be called the
conceptual level.

In order for people to communicate
these ideas, they must choose a
language—say, English—as a set of
rules for presenting the ideas. And
with English come all the rules con-
cerning grammar, sentence structure,
and so on. We shall include English as
part of a second level of communica-
tion that we shall call the logical
level. The ideas from the upper level
would have to be expressed in this
logical level before a transfer could
take place between the two people.
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PRINTERS
Anade
Anadex DP~9501A ........ : .88
Anadex DP-9620A . 1499.68
(‘::'l Itoh 2
WiRS 2asE e 380008

C {toh Prowriter 2 . -
WIAS:232C: . foone b o Fagg o oo 100 769.88
C.Itoh F-10 Starwriter 40 cps

Parallel or RS-232C........ $1499.88
C.itoh F-10 Printmaster, 55 ¢
Parallel or RS-232C. .. ..
F-10 Tractor.............

Daisywriter

Daisywriter 2000...........
Daisywriter Tractor ..
DaisywriterCable .............

Diablo
Diablo820................. ii 209.88

DMP-85 Printer. ........... .
Star Micronics

Gemind10................... $419.88
IDS

IDS Prism 80 .. 81104,
above w/graphics . 1180.88
above w/sheetfeed. 1204.88
above w/4-color. $1830.88
DS Prism 132 :: 288

Okidata MICROLINE 92

$929.88 urs DELIVERED

® 160 characters per second, bi-directional, logic-seeking printhead action
with 80 & 40 cps hi-res correspondance print modes

® 9 x 9 matrix produces correspondance, 10, & 17 cpi with true descenders;
double width & download option for character sets standard

® Subscripts. superscripts, underlining, backspace, & forms contro!

® Friction & pin feed paper handting takes up to 3-part forms (8.5")

® Centronics paraliel or RS-232C interfacing {specify)

Microline 93 (138 columns)....ccccceereeee.. $929.88

S B

IDS Prism (cont)

132 w/sheetfeed. ....... ... 1489.88
above w/4-color............$1609.88
IDS Microprism........ 79.8
Okidata

Microline 82A . .......

82A Plug-n-Play (PC)......
80/82A Tractor. .. .......
82A Roll Paper Holder . .
Microline 83A

82A/83A Okigraph ROM
Microline 84 w/graphics & tractor

Parallel, 200¢ps ........... $1039.88

RS-232C, 200 ¢ps.. .. ..... $1149.80
C

NBEGES10 .5, ;. cnaip o gmime.. $19290.88

NEC 3580 w48, #h b onoebs 809.88

NEEISTBOE. . s, s s 2199.88

3500 Tractor = $239.88

NEC PC-8023A............ $800.88
Qume

Qume Sprint 9745. .. ....... $2109.88
Smith-Corona

SmithCorona TP-1 ... .. ... $599.88

Specify either 10 or 12 cpi
& parallel or RS-232C mtedace

CALL FOR PRICES on Cannon. Cen-
tronics, Datasouth. Epson. Mannes-
mann Tally, Panasonic, Ricoh, Silver
R2ed. & others

e ——

The Franklin ACE 1000

An Apple-compatible Personal Computer

FRANKLIN

COMPUTER CORPORATION

. xﬂ“’t‘\"‘“
..a.:n@::‘::,‘“uﬁ'\ =

o
S0 ~"" .o
-~

The Franklin ACE 1000 includes 64K RAM, upper/lower case character set (40
columns), hi-res graphics, numeric keypad, 8 peripheral slots, joystick/paddie con-
nectors, and a built-in cooling fan. The Franklin ACE 1000 has full hardware/
software compatability with all existing Appie I1® products. 1
Our special package price includes The Franklin ACE 1000, one ACE 10 disk

drive with a drive controtler card, the P-4 9" Amber Monitor,and ACE WRITER, a

$100 word processing program.

attorony O 1 529,64, ups delivered.

APPLE HARDWARE

MONITORS

189.88
189.88

USI Pi-3 (12" ambern). ...
USI Pi-4 (9" amben

Amdek

Amdek 310G (12" green) .. ..
Amdek 310A (12" amber) . 1
Amdek Coloril{Hi-res RGB) .. 87
Amdek Color 11Ii (RGB) .......

Electrohome

Electrohome 1 (RGB)........ 329.88
Electrohome 2 (H)-res RGB) ... $879.88
PC CabIG, <% .- it A $49.8

JB 1?03 RGB) .$789.88

JB1210(Comp). ... . ... 8364.88

MODEMS
DC Hayes
Hayes 300 Baud. .. .. . $234.88

.. $569.88
$289.88
319.88

Hayes 1200 Baud . ... .
Hayes Micromodem |
above. w/software ... ..

Novation

Novation 103 SmarCat. ...
Novation 103/212 SmartCat.
Novation Ap@le Cat 300 ...
Novation 300-1200 Kit .
Novation Apple Cat 1200
Novation Cat ... ... y
Novation D-Cat......... i
Novation J-Cat ..............

$224.88
800.88

Information & Orders
(603)-881-9855

Orders Only: (800)-343-0726
No Hidden Charges

FREE UPS shipping on all orders—No extra charge to use credit
cards—All equipment shipped factory fresh with manufacturer's war-
ranty—COD orders accepted ($10 fee added)—No purchase orders
accepted—No foreign or APO orders accepted—Minimum $50 per
order—This ad prepared in December: prices are subject to change.

PKASO Smart interfaces
For Apple/Franklin centronics paraliel
output. Speci']c .Itoh, Centronics,

Epson. 1D C or Okidata printers.
PKASO card & cable ..8139.88
*IDS Color card & cable .$189.88
Paraliel Card w/cable ......... $89.88
Corona Dlh Systems

SmB HardDisk............. 82049.88
10mB Hard Disk ........... $2409.88
MicroSoft

Premlum Package—A 16K RAMCard,
280 SoftCard. Videx VideoTerm
wi/soft video switch, & CP/M

Users Guide .
280 SoftCard. .
16K RAMcard .

10m8 Hard Disk
Card Reader.. ...
CPS MultiFunction .
A/D—D/A Convertor .
RAMplus + 16K . ..
RAMplus + 32K .
ROMplus +........
ROMwriter Card . .. o
SuperTatker. ................

Orange Micro
Grappler ¥ .. A ki fpss bl

Practical Periphe
16K Microbuffer i
32K Microbuffer Il .

Rana Systems
Elite 1 Disk Drive
Elite 2 Disk Drive
Elite 3 Disk Drive
Disk Controfler ..

Saturn Synom.
K RAM Boar i

64'( RAM Board .

128K RAM Board. .

SSM
‘AIQ Multi-Function Card . ... ... ti99.08

Videx

videoTerm,..................
VideTerm Combo.......
Enhancerdl.. ... ... ...l

Vista
A-800 Dlsk Controlier
TSRO dISKE'N . & S $399.88

HIGH TECHNOLOGY AT AFFORDABLE PRICES

=THE BOTTOM LINE=

Circle 57 on Inquiry card.
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LAYERED PROTOCOLS

HUMAN COMMUNICATION

S
L
N N L
CONCEPTUAL 1DEAS 1DEAS
LEVEL /
LOGICAL ENGLISH  FRENCH ENGLISH FRENCH
LEVEL
PHYSICAL SPOKEN WRITTEN SUNG READ HEARD
LEVEL /
MOUTH EARS

\Aua MOVE MENT——/

Figure 3: A diagram showing how communication can be divided into a series of layered
protocols. Here, the example of communication is a simple conversation in English be-
tween two people. The conceptual level comprises the actual ideas to be communicated.
The logical level comprises the language in which the ideas are to be expressed. The
physical level comprises the physical phenomena that are used to convey the English
words. In the case of speech, this involves movements of the mouth, air, and the

listener’s eardrums.

LAYERED PROTOCOLS

HUMAN COMMUNICATION

-~ —
- »
/ h
ey
CONCEPTUAL 1DEAS IDEAS
LEVEL
LOGICAL ENGLISH FRENCH ENGLISH FRENCH
LEVEL
PHYSICAL SPOKEN WRITTEN SUNG READ HEARD
LEVEL
MOUTH EARS
AIR MOVEMENTS AIR MOVEMENTS
TELEPHONE

Figure 4: If the conversation in figure 3 were conducted over a telephone, we could in-
terpret this as a change of the physical layer. The advantage of layered protocols is that
one layer can be changed without affecting the other layers. Although the physical level
here has been changed, the logical level—English—is unaffected.
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Once English is chosen, a mecha-
nism is needed to physically transfer
the logical representations of the con-
ceptual ideas from one person to
another. This will be done on the
physical level. In human communica-
tion, several choices exist. The most
obvious is speech. When we speak, a
set of physical tools is used. The
English constructs from the logical
level are converted to movements of
the diaphragm, tongue, and mouth,
which result in the movement of air.
The vibrating air is detected by the
other person’s ears (if she is listening)
and is transferred into bone and mus-
cle movements. The second person
must decode these movements, re-
create the English, and conceptualize
the idea.

This example can also be used to il-
lustrate why layering is useful in pre-
venting complete system redesign
when changes are made. It can even
be used to show how standard layers
can be mixed and matched as the
needs of a system change.

Suppose that the two people are
separated by a large distance and that
a telephone must be used so that they
can talk to one another. The lowest
level (the physical level) is the only
area affected. As shown in figure 4,
the telephone and the telephone net-
work are used to transport the sounds
from one location to another. The
logical English constructs can remain
the same and the ideas can be com-
municated.

If French or German is substituted
at the logic level, no changes need
to be made to the physical level. The
conceptual level may or may not be
affected, depending on how adept the
languages are in representing certain
ideas. For example, when learning a
second language, one usually runs
into the case where an instructor
says, “That idea really can't be
translated into this language.”

As mentioned before, layering is
done to prevent expensive system
redesign when parts of a complex
communication system are changed.
Imagine how inconvenient it would
have been if everyone had had to
learn a new language when the
telephone was invented. Or imagine
how expensive it would be if a dif-
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GREAT NEWS FOR EVERYONE WITH A
PERSONAL COMPUTER! A NEW BREED
OF PRINTER, PURRRFECTLY PRICED.

160 CPS Advanced,
Multifunction Printing
For Under $700.

When advertising, TV and film peo-
ple need a puma to pose or a lion on
location, they call the Dawn Animal
Agency. Daily, Dawn sends their ex-
otic animals from coast to coast. And
they generate a jungle of data in the
process. Like so many growing busi-
nesses, they need to mate a personal
computer to a printer that will keep
pace with business demands. But
won't take a huge bite from the
budget.

Okidata’s new multifuction Micro-
line (ML) 92 printer isjust the animal. It
prints high resolution, correspon-
dence quality text that's a match for
any daisywheel’s at 40 cps. Graphics
and emphasized and enhanced print-
ing at 80 cps. And bidirectional, data
processing with short line seeking
logic at 160 cps. Add an alternate,
downline loadable character set, and
you've got one heck of a printer. And
there'san ML 93, too, that adds wide-
column printing to the picture.

Both of our new high performers
have no duty cycle limitations and
feature the Okidata, 9-pin print head

that's guaranteed for one full year. But
the really great news about each is
price: $699 suggested retail for the
ML 92: $1249 for its big brother.
Absolutely purrrfect.

For more great news about the ML
92, 93 and all the Okidata printers,
see your computer dealer or cali
1-800-OKIDATA. In NJ, 609-235-
2600. Okidata, Mt. Laurel. NJ 08054 .

OKIDATA

A subsidiary of Oki Electric Industry Company Ltd.

All Okidata printers are compatible with Apple, IBM, Radio Shack, Osborne and just about every other personal computer.

Circte 306 on inquiry card.
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ferent telephone system were needed
to speak different foreign languages.

Data-communication systems have
likewise been divided into various
layers. A seven-level model promoted
by the International Organization for
Standardization (ISO) is typically
used. A complete description of the
model is beyond the scope of this arti-
cle. In general terms, however, this
seven-layer model, like our simple ex-
ample, runs from the more abstract
layers at the top (level 7) to the
physical layers at the bottom (level
1). Most of the work in standardizing
data-communication protocols has
heretofore been done at the lower,
physical levels.

NAPLPS is a standard for the sixth
level, commonly called the presenta-
tion level, of the seven-level model.
In our example of human communi-
cation, NAPLPS is similar to the
logical (English, French, and German)
level. NAPLPS has been designed to
allow a large variety of information
to be encoded in a manner that pre-
serves the conceptual content of the

information. NAPLPS codes can be
physically transported between com-
puter systems via modems and data
links, floppy disks, magnetic tapes,
and other common mechanisms.

Code-Extension Techniques

The coding of NAPLPS begins with
bits and bytes. The 8-bit byte can be
used to represent 256 unique patterns
or code points. At first glance, the
256 codes might seem to be a large

In NAPLPS, 96-code
sets can be swapped In
and out of a large
256-code table.

enough set, especially if only letters,
digits, and control information must
be encoded. But in order to encode
graphics coordinates, colors, graphics
drawing commands, and advanced
control information, more than 256
codes are needed. The obvious solu-
tion is to group bytes together se-

_ |
@
_lqpple $999

. Dist. by Bell e: Howsell
APPLE PARTS PRINTERS [SYSTEMS]

. ‘ INEC 3510 ....... 1399 | Kay Pro Il ........ 1775
BRI e - 350 | NEC 7710 ... 2338 | Micro Decision .... 1149
o L AR 299  Diablo 630 ... ... 1799 | Ace 1000 . ..... .. .. canl
BMC MOﬂItOI’ ...... 91 Okldata 82A ------ 439 IN STORE ONLY
Aot RIS GOBAIE 1 0kidata 83A ...... 689

mdek RGB Color Il .. 749 Strobe Plotter 699 g
Hays Apple Modem . . 289 | 2f00€_riotter ... \\\°
Pageal .. iy ia ibs LERR MODEMS \\Q *
Visicale ........... 189 | Hayes 1200 Baud .. 549 |\ \\ Q\
L o3, B L. 5 99 | ventel MD2124 . . . . 849 Q ‘o
Master Type ....... 28 | ventel MD212-E . .. 569 Q,
Wizardry . ......... 38 | Cat 1200 212A . ... 588

"HeComputer Learning 'I'mc
Government Sales 7023 Little River Tnpk.
Call 703-750-2632 Annandale, VA 22003
i

214  February 1983 © BYTE Publications Inc Circie 105 on inquiry card.

quentially to form an extremely large
set of commands. This is similar to
what occurs in English where the 26
letters of the alphabet are grouped to
form words.

Grouping of bytes is commonly
called code extension. Many code-
extension techniques use the ASCII
Escape character (ESC, hexadecimal
1B, decimal 27) as an indicator that
the next character has a special mean-
ing. Many times, the next character
indicates that more characters follow.
(An example of this type of code ex-
tension is the typical multicharacter
Escape sequence for the cursor-posi-
tioning sequence supported by many
terminals.)

This approach to code extension is
fine for a small number of extensions,
but tends to become a hodgepodge of
inconsistent code sequences when a
large number of extensions are de-
fined.

NAPLPS has been designed with an
extremely general code-extension
structure that is independent of the
specific “meanings” of the codes, and
is based on an ISO recommendation
(ISO 2022.2).

Keep in mind that up to this point
we have been talking about codes as
8-bit binary numbers in the decimal
range 0 to 255. No meaning has been
placed on the codes. Because of the
widespread use of ASCII, many peo-
ple assume that a capital “C” must
always be coded as a decimal 67, as it
is in ASCII. The assumption is also
made that the value 67 cannot be used
to code anything but capital Cs. In
order to fully understand NAPLPS,
you must first realize that the rela-
tionship that exists between the
capital C and 67 is by convention and
not due to some physical limitation of
computers or an act of God. Further-
more, you must realize that the
decimal value 67 (or any code) can be
given other meanings in other con-
texts as long as an indication is given
as to which context is currently in
effect.

The basic strategy underlying code
extension in NAPLPS is to take a
large table of codes (128 or 256) and
divide it into smaller sets of codes
that can be “swapped” in and out of
the large table. The small code sets
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WHICH OF THESE DISPLAYS WERE GENERATED
BY A PERSONAL COMPUTER?

Every single one of them. And
not just generated, either. The instru-
ment settings were configured,
signals acquired, and analysis per-
formed via a personal computer,
also. An Apple 118 to be specific.
Equipped with Disk |1® 48K mem-
ory, DOS 3.3 and a remarkable,
make that revolutionary, engineering
breakthrough known as the Model
85 aScope™. Remarkable because
aScope transforms any computer
in the Apple Il series into a dual chan-
nel, DC to 50 MHz repetitive signal
bandwidth (25 KHz real time sam-
pling rate), fully programmabie,
digital memory oscilloscope. Revolu-
tionary because it does all this for
less than $1,000.

The way we achieved this cost re-
duction was by not following the path
of conventional instrument archi-
tecture, combining a stand-alone
programmable oscilloscope with a
general purpose computer controller.
Instead, we integrated. Making
aScope a peripheral. Supplying only
what was needed to make the per-
sonal computer a high performance
instrument.

Result? An oscilloscope system
that allows you to configure a setup,
define the analysis you desire and
produce an end result display in the
most useful format. Many frequently

| performed routines are already part
of aScope’s software. But more im-
portantly, the system’s architecture is
designed to accommodate consider-
able user modification via co-
resident BASIC or assembly language
programs. (One example: the user-
defined program to plot the ampli-
tude response of an active filter
shown in display 1 above.)

aScope will average waveforms.
Store waveforms on disk in binary or
text files. Store instrument settings
for automated setup. Or load and
i display a reference waveform from
disk (display 3 above).

aScope also delivers waveform
voltage readings utilizing a cursor- -+~
controlied digital voltmeter
(display 2). And generates
hard copy via an Epson
MX-80™ or Silentype®
printer.

Space permitting,
we'd go on about aScope's
menu driven single keystroke com-
mands (display 4), its sub-menus with
complete prompting and so forth. But
frankly, we suspect you’re probably
as intrigued as you could be on the
basis of one ad.

So here’s how to find out more.

Call 800-547-4445. This will pro-
vide you with the name of the aScope
representative or authorized com-

puter dealer in your area, as well as
an opportunity to invest $10 in our
comprehensive aScope demonstra-
tion disk.

The Model 85 aScope. We admit,
the performance it delivers for the
price is so remarkable, it may initially
strike you as unbelievable. But then,
when you think about all the break-
through products this industry has
seen over the last decade, sounding
unbelievable at first is ailmost a
tradition.

NORTHWEST
INSTRUMENT

SYSTEMS, INC. .

PO. Box 1309,
Beaverton, Oregon 97075

800-547-4445
(503) 297-1434

Apple 11®, Disk |1® and Silentype® are registered trademarks of Apple Computers, Inc. Epson MX-80™is a trademark of Epson America, Inc.

Circle 304 on inquliry card.
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Figure 5: With an 8-bit code, 256 combinations are possible. These can be represented
on a 16 by 16 table (a). For convenience, this large table can be divided into two
128-code tables (b). Each of these 128-code tables can then be further subdivided into a

32-code table and a 96-code table (c).

can include codes with similar charac-
teristics. The sets can have standard
names, and a standard mechanism
can be established to control the
swapping. New sets can be added as
long as a unique name is chosen.
Because a standard mechanism would
already be in place to handle the
swapping, the new code set could be
added without affecting other sets.
Up to now, we have been talking

mainly about an 8-bit code. Actually,
two code-extension techniques are
supported in NAPLPS: 7-bit and
8-bit. The 7-bit extension technique is
used in systems where only 7 data bits
can be passed through the lower,
physical levels of communication
(levels 1 through 5). The eighth bit is
often reserved for parity so that er-
rors can be detected. In a seven-level
system, error control is usually per-

formed at level 2. Because NAPLPS is
a level-6 protocol, the error-control
bits have already been handled prior
to the data’s reaching level 6.

The 8-bit code-extension technique
is used when all 8 data bits are avail-
able for NAPLPS information. This is
the method that is used in systems
where the low-level protocols can
support 8 bits. It will also be used
when files containing NAPLPS are
exchanged between users via disks
and tapes. Because of the eventual
widespread use of the 8-bit code-
extension technique, it is the one that
will be described in this article.

With 8 data bits, the 256 codes or
patterns can be grouped in the form
of a table with 16 rows and 16 col-
umns (16 X 16 = 256), as shown in
figure 5a.

The 16 by 16 table can be divided
into two sets of 128 codes, as shown
in figure 5b. These two sets can each
be partitioned into sets of 32 and 96
codes (32 + 96 = 128), as shown in
figure 5c. The 32 codes will occupy
two columns of the original 16 by 16

“{PION introduées the

.’ I!(ITERSIEIﬁI.;ARf
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Introductory
Price $1095.

no moving parts.

disk emulator for your

APPLE*, TRS80**, $100,
or SS50 computer

@ A FAST mass storage device. Speedsup

any program requiring disk access.

® No head seek time, no motor startup time,

VE.

A solid state

to our subscribers

From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers promotional material about their products. We
take great care to screen these companies, choosing only
those who are reputable, and whose products, services or
information we feel would be of interest 10 you. Direct
mail is an efficient medium for presenting the latest personal
computer goods and services to our subscribers.

Many BYTE subscribers appreciate this controfled use of
our mailing tist, and look forward to finding information of
interest to them in the mail. Used are our subscribers’

amessage

® Standard 256K bytes of storage expandable
to 1 megabyte.

@ Independent regulated power supply-

@ Automatic power failure detect and battery
backup.

@ Hardware error detection and write protect.

® Only 4 bytes-ports of address I/O space used

@ Hardware optimized for block transfers
and access.

@ Drivers, diagnostics, and utilities software
provided.

PlON s INC. Tel. (617)648-1717

74 Appleton St., Arlington, MA 02174

*Trade Mark Apple ssTrade Mark Tandy Corp.

plus tax and shipping

=Y -

SEND FOR

FREE
BROCHURE

Identify your model.
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names and addresses only [no other information we may
have is ever given).

While we believe the distribution of this information is of
benefit to our subscribers, we firmly respect the wishes of
any subscriber who does not want to receive such
promotional literature. Should you wish to restrict the use
of your name, simply send your request to the following
address.

BYTE Publications Inc

Attn; Circulation Department

70 Main St

Peterborough NH

03458
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THE AIR FORCE HAD TO DBUY 8,000
100MHz SCOPES TO GET A BETTER PRICE!

Ultea  sensitive vertical Four high-sensitivity chan-
sensitivity nels M
X t

Selectable 1M /507 tinput qual intensity Cantral

W ¥

You don't have 1o be Uncle Sam to get a great scope for a
great price! The Air Force will pay $1,359.00 each for their
general purpose, 100 MHz oscilloscopes, at the contractual
rate of 275 units per month over 18 months with options for
3,000 more. This B&K Precision 1500 is not just ‘another
general purpose scope, but a dual-time base, quad-channel,
eight-trace, ultra-high performance 100 MHz scope at only
$1495.00 each — period'

What truly separates the 1500 from the rest of the packisit's
unique ability to display four digital signals and not related in
frequency Simultaneously. {f desired, a delayed portion of
each waveform can be displayed providing eight traces.
Another key feature of the 1500 is dual time base operation.
This teature allows for independent operation of the A Sweep
and B Sweep circuits. In this mode of operation, the A Sweep
is operated by A Trigger Section and the B Sweep is operated
by the B Trigger Section. Dual time base operation allows the
1500 to act like two 100MHz oscilloscopes and to display
signals unrelated in time with their own independent trigger
sections.

The 1500 offers all the capabitities you might demand from a
lab grade oscilloscope. Capabilities such as the Increasingly
popular feature of trigger view is not only provided on the A
Channel but the B Channel as well. Other features include
selectable 1 MS2 or 50£2 inputs which prevent high
frequency impedance mismatches that can cause Serious
measurement errors. When working with low frequencies, the
20 MHz bandwidth filter eliminates high frequency noise.
Function switching on the 1500 is performed by touch
sensitive lighted pushbuttons with electronic switching logic
with non volatile RAM. This unique design increases user
convenience and reliability by eliminating a significant
amount of mechanical switching and cabling.

Softtouch made Switching Two Independent time
bases:

W M /

Yertical mode operation
|

Eight-trace display:

w

The 1500 employs a high efficency swi'tching power supply
to deliver cool regulated power for long trouble-free perform-
ance, at the lowest weight — only 16.5 {bs. for the entire
SCope.

Other refinements include a 6" diag. 8 x 10 cm illuminated
graticule high-brightness domed mesh 16 KV rectangular
CRT, beam finder button, LED UNCAL indicators, Single
sweep operation, variable holdoff as well as alternate or chop
operation with two Selectable chop frequencies. Probe
calibrator for both current and voltage probes. CH1 and CH2
gating pulses are provided for interfacing with externat
equipment. Also providedis a CH1 50€2 output for driving an
external counter preventing the need for an external “T"
adapter and the associated impedance mismatch problems it
causes. The output may aiso be cascaded into CH2 providing
500 uV sensitivity at 100MHz.

B&K Precision backs the 1500 with a one year warranty and
has nation wide service available.

OR CLIP AND MAIL THE ATTACHED COUPON Circle 341 on Inquiry card.

Calibrated delayed sweep Time base mode selection

measutements:

Truely Complete trigger Input channels 3 and 4

system: A

The cost? Remarkably reasonable, especially when you
compare it to the other leading 60MHz or 100MHz Dual
Trace oscilloscopes. This price breakthrough is made pos-
sibleby PRIORITY ONE ELECTRONICS unequalied
buying power. As the largest distributor of high performance
oscilloscopes, we were able to place the largest order for
scopes in B&K's history. We were able to obtain special
pricing that allows us to pass on to you a

$755.00 savings, while the supply lasts.

$1495.00

BNBKP1500
(St8plied with 2 X10 Probes)

ORDER TOLL FREE: (800) 423-5922
CA AK HI, CALL: (213) 709-5111

YES! | WANT TO TAKE ADVANTAGE OF THIS SUPER OSCILLOSCOPE VALUE!

Enciosed is my [ Personal check or Money order
[3 Charge my VISA or Master Card — Number:

o_mmy Mede!
—— . BNBKP1508 100MHz Oscilloscope
BNPLE10D Snap-on front panel cover $28.00
. BWPLL150 Vinyl case for probes $32.00
Shipping & Handling: $15.00 (for each scope)
Calit. residents add 6%% Sales Tax
TOTAL

$1495.00

Exp. /. —_
NAME
(0n Credit Card)
COMPANY
STREET
1))
TELEPHONE NO.

PRIORITY ﬂ ELECTRONICS . Y19 Deering Ae . Chatsworth CA G131 5887
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{F}) CHARACTERS

Figure 6: A diagram showing the NAPLPS code-extension techniquie in an 8-bit environ-
ment. By swapping various 96-character graphics sets into and out of the graphics areas
of the “in use” table, we can access a large number of characters or commands. Four
graphics sets (or G-sets) are selected from the G-set repertory and placed in designated
sets (GO through G3). Then, two of these designated sets are placed in the graphics areas
(GR and GL) of the 256-code “in use” table. Various code sequences (e.g., ESC 6/14) or
control codes (e.g., SI) are used to swap the G-sets. The notation “6/14" represents the
number 6E in hexadecimal. "(F)" refers to a single-code name of a particular G-set.

Circle 280 on inquiry card:

per
B box

(Our choice of BASF, Verbatim, Scotch or MEMOREX)
Buy in quantity and save!
1049 Boxes, Deduct 10%
50-99 Boxes, Deduct 15%

All mini’s have hubrings except 96TP/
5%Single Side, Single/Double Density

MAXELL
MD1
w10 DG 96
MH1-16 &
SCOTCH
744D0

744D-10 26_95

744D-16

MEMOREX
3481
3483

95
uss  26.

VERBATIM

MD525-16

5% "Double Side, Double Density

MAXELL
MD2

mHz10 4P 95

MH2-16
SCOTCH

745-0 37- 95

MEMOREX’

3491
349

3492
3495
VERBATIM
MD-550-01
42.%

745-10
745-16
5% "Single
MAXELL
MD1-DD 38
SCOTCH
746-0

MD550-10
MD550-16
Side, 96TPI
MEMOREX
3504 34.
VERBATIM
MD577-01 39.%

5% “"Double
MAXELL
MD2-DD. 48.%

SCOTCH

7470 50.%

Side, 96TPI
MEMOREX
3501 47.%
VERBATIM
50.%

MD557-01

8°'Single Side,
MAXELL

™

SCOTCH

27.95

FD1
FH1

740-0

Single Density
MEMOREX
3015

s 24,98

VERBATIM

FD34 35 95
n

9000

3062

8°°Single Density, Reversible

SCOTCH

740/2 44.%

MEMOREX
1729 45

8"'Single Side, Double Density

MAXELL

41 .ss
SCOTCH

7410 34.9%

FD1
FH1

MEMOREX

3090 3295

3091
VERBATIM

oo 41.%

8" Double Side,
MAXELL

48.%
SCOTCH

743 44 %5

FD2
FH2

Double Density
MEMOREX

3102 38.9%

VERBATIM

DD34 49 o5

4001

5% “and 8 'Head Cleaners

SCOTCH

20.*

VERBATIM Kit, 8. 10 Disks, 15.*

We are a leading supplier of Microcomputer
Systems. Terminals, Printers, Software and

table; the 96-code set will require six
columns.

As you can see, the large 256-char-
acter table has now been divided into
four. smaller regions. These regions
(or sets) allow us to group codes of
similar use into tables of manageable
size. The two small tables are called
control sets or C-sets; the two large
tables, graphics sets or G-sets.

As we mentioned before, a mecha-
nism has been designed to allow a

variety of code sets to be swapped in-
to and out of these four areas of the
large table. Currently, however,
code-set swapping is done only with
the large 96-character G-sets.
Although a ‘mechanism exists for
swapping the small areas (C-sets), it is
not being used at this time.

Before a G-set is swapped into one
of the large areas, it must be selected
from a repertory and placed into one
of four designated sets. Two of these

www americanradiohistorv. com
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designated sets are then placed into
GL and GR, the two large areas in
figure Sc. Codes are then interpreted
based on the current G-sets that are in
use in the large table.

Figure 6 illustrates this mechanism
for the 8-bit code-extension tech-
nique. The arrows and labels indicate
special code sequences that are used
to cause the swapping. Most of these
code sequences begin with the Escape
character. The notation “6/14" used
in figure 6 is an alternate way of
specifying a code with a specific bit
pattern. On a 16 by 16 table, 6/14
represents the bit pattern that refers
to column 6 and row 14 of the table.
In hexadecimal, 6/14 would be 6E; in
decimal, (6 X 16) + 14 = 110.

To move a G-set from the reper-
tory to one of the designated sets, a
three-character sequence is used. The
third character in the sequence (repre-
sented by “(F)” in figure 6) is the
“name” of the G-set. Each G-set has a
unique name that is specified in the
NAPLPS standard. For example, the
name of the ASCII G-set is 4/2 (42 in

hexadecimal). To move the ASCII
G-set from the repertory to the GO
designated set, you would use the
following sequence: ESC, 2/8, 4/2.
New G-sets can be added at a later
date by specifying a new name that
has not been used..

If figure 6 looks confusing, the
following analogy may help. Imagine
that figure 6 illustrates a complex
jukebox that has a number of albums

The Primary Character
Set contains 96 “‘oldies
but goodies”...

(G-sets) stored in a rack (repertory)
and four turntables (designated sets
GO0, G1, G2, and G3). Buttons are
available (e.g., the sequence ESC,
2/8, (F)) that allow you to specify
which album should be placed on
which turntable. Furthermore, this
jukebox has two sound systems (GL
and GR). And more buttons

Need to Measure Your
Corporate Communications?

Want to define your company’s image? Measure
competitive strengths? Determine the acceptance of your
company publications? Gauge reactions to your annual
report? Determine the effectiveness of your corporate
advertising? Monitor the impact of important trends and
developments on your company’s business?

Call McGraw-Hill

Research

Backed by 30 years of research
experience covering scores of
markets and fields, McGraw-Hiil
Research professionals design
custom projects that can make a
big difference in the success of
your corporate communications
efforts. The Corporate Commu-
nications Research Center will
meet your research needs
promptly, at a reasonable price.

Put McGraw-Hill Research to work
for you.

For a quote or proposal, call

Joan Bulien, Director-Corporate
Communications Research
Center at (212) 997-3517 or
Eleanor Nicoletti, Project Director,
at (212) 997-3095. Or, write Corpo-
rate Communications Research
Center, 1221 Avenue of the
Americas, New York, NY 10020

/K
il
Hll'|

Ifit's a communications problem, we
probably pioneered the solution.
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(SO—Shift Out, SI—Shift In, ESC
6/14, etc.) are provided that allow
turntables to be connected to one (or
both) of the sound systems.

As we continue our analogy, imag-
ine that each album has exactly 96
songs, and that the turntable can very
quickly locate and play any of these
songs. Furthermore, both sound
systems have 96 buttons that can be
used to select and play any of the
songs instantly.

It should be noted that in order to
lessen the amount of record changing
involved, four turntables are provid-
ed. With two sound systems, we can
have two albums or 192 (96 X 2)
songs available instantly. Also, we
can have another 192 songs available
simply by switching the correct turn-
table to a sound system. We can play
an almost unlimited number of songs
if we are willing to go to the trouble
of selecting an album, placing it on
one of the turntables, switching the
turntable to one of the sound sys-
tems, and finally selecting a song.

At this point, you are probably
wondering what this has to do with
text, graphics, NAPLPS, and the
price of tea in China. You are also
probably wondering what albums are
available in the repertory.

NAPLPS currently has six selec-
tions available in the repertory (this
record industry is still in its infancy).
The Primary Character Set, also
known as ASCII, is full of 96 oldies
but goodies like 0,1, 2, . . . A, B, C,
and x, y, z, etc. The Supplementary
Character Set is full of 96 new and old
international favorites, most of which
are rarely played in the U.S. These in-
clude « and 3. The Picture-
Description Instructions album
(PDIs) contains selections like “Line,”
“Arc,” and “Draw Me a Polygon.”
Some of the hottest hits going are on
this album. The Mosaics album is full
of some very old songs that all sound
the same. It is seldom played except
by people over 40. The Macro album
contains songs that cause other songs
to be played. (You get a lot for your
quarter here.) The Dynamically
Redefinable Character Set album
(DRCS) is initially blank. It can be
used to mix existing songs together to
form new songs. (Yes, on this juke-

Text continued on page 224
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COMMANDS (0.0, 1.0) (1.0, 1.0)

MOVE TO (0.5, 0.25)
LINE (+0.45, +0.125)
LINE (-0.45, +0.375)
LINE (-0.25, -0.25)
ARC (+0.125, -0.125,
+0.125, +0.125) E
MOVE TO (0.413, 0.578)
CIRCLE (0.05, 0.0)

(0.0, 0.0) (10, 0.0)
UNIT SCREEN

Figure 7: The unit screen of NAPLPS. All coordinates are represented as fractions be-
tween 0.0 and 1.0. The figure on the screen was drawn with the commands listed on the
left. The advantage of this coordinate scheme is that it can be easily implemented on
display screens of various resolutions and sizes.

(-(o.o, 1.0 (10, 1.0)j

P e 7 e U T S WISl S T a
t
1
|
|
|

0.0, .75)———7

1981

| We3| e

(0.0, 0.0) (1.0, 0.0)

Figure 8: The unit screen is square, but ‘most display screens are rectangular. The con-
vention that has been adopted is to represent on the display screen only the lower 75
percent of the unit screen. That is, any point with a y coordinate greater than 0.75 will
not be seen.
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box you can record as well as play.)

As mentioned before, default selec-
tions have been set up so that no
swapping commands are needed in
many applications. As shown in
tigure 6, the ASCII character set is the
default for the GO designated set, and
whatever is in GO is the default for
GL. Therefore, the codes in GL
(decimal 32 to 127) will be mapped to
the ASCII character set as the default
condition. (Isn't it amazing how the
simplicity of the present can be
represented as a subset of the com-
plexity of the future?)

The default for the G1 designated
set is the PDI set, and G1 in turn is the
default for GR. This arrangement
allows text and graphics to be used
without any swapping.

The default for G2 is the Sup-
plementary Graphics Set, and the
default for G3 is the Mosaic Set. We
believe that the Macros and DRCS
should have been the defaults. When
you devise a standard, however,
sometimes a little ‘‘default
diplomacy” is necessary.

The entire NAPLPS code-extension
structure is designed to support future
growth in an organized manner. As
can be seen, it provides a means of in-
creasing the number of codes far
beyond the 256 codes we would have
had if there were no code-extension
techniques. The overhead has been
kept to a minimum while maintaining
compatibility with existing ASCII
systems.

The Unit Screen
and Coordinate System

Now that we have plenty of room
for character sets and commands, we
can get down to the real purpose of
NAPLPS—creating pictures.

In NAPLPS, pictures are drawn on
a unit screen. As shown in figure 7,
the unit screen is a square area of
unknown resolution and size. The
lower left corner of the screen has x-y
coordinates equal to (0.0, 0.0); the
upper right-hand corner of the screen
has x-y coordinates of (1.0, 1.0).

The name “unit screen” is derived
from the fact that all coordinates in
the unit screen have an x and y com-
ponent between 0.0 and 1.0. In
NAPLPS, all coordinates and dis-


www.americanradiohistory.com

HERE'S “That APC of yours is thasmost

powerful computer of & RS

T“! P!”oun ;osratvt:a: ggget know ho -
COMPUTER AD e
OUR COMPETITION 27 s oures

Advanced Personal Compulé
m!s"" wm And that from busimassmen

who have tested the. otition!
You To READ. When you see the 4 ou'll
understand why, a 2
others, all of these &
picked NEC.

Our business softwa
was optimized to take
advantage of the APC's
unique hardware features. The
makes system operation faster
and easier.

Our software includes a full set
of general accounting packages,
word processing, mailing list mo
management, business planning,

It's an ad for NEC's APC™

Advanced Personal Computer.

A solutions-oriented system that
solves business problems in the
simplest, most cost-effective way.
The APC supports both CP/M-86™
and MS-DOS it can store more
information than any system in its

; 2 database management, and com- c
price range. In short, it's got the munications. An% we're readying b(‘)arzs hiq
best price/performance of any many more. 128K bytes
persona}l.computer. That's why our We're the only company to a 1-miltion-b
competition would px ~ it you back our software with a unigue keyboard an¢
never see our systg 4 mnconditional guarantee. It will dard features
We asked som Sy dUSI- £ 8k or you get your money on competiti

e

men who €

S why 8 Our high-resolution color

-
i?r‘w‘ i aphics run circles, arcs and
4
- S y es around everybody else. £
A R0 A he AR screen images—
: - lineg . characters
- ' - ]
o) e unprecedented™

oee 10 OuU

their clarity. computer our competition wishes
5rs against resolution had never been invented. The
litive systems often must. Advanced Personal Computer

from NEC. Return the coupon to
NEC Information Systems, Inc.,
5 Militia Drive, Lexington, MA 02173.

= APC is a trademark of Nippon Electric Co., Ltd.
= TR CP/M-86 is a trademark of Digital Research, Inc.
- nan MS-DOS Is a trademark of Microsoft, Inc.

Send me more information on the BE0283
Advanced Personal Computet.

Name Address l
Title City, State, Zip -1
Company Telephone l

Ty NEC |
e NEC Information Systems, Inc. |

5 Militia Drive, Lexington, MA 02173J
- S D D S D D BB B B IS D D D D -

he Benchmark in World Class Computers

.Clrcle 300 on inquiry card.

www americanradiohistorv com


www.americanradiohistory.com
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\\BINARY

POINT

FIXED-POINT BINARY FORMATS

Figure 9: NAPLPS coordinates are formatted as “fixed-point binary numbers.” The 8-
and 16-bit numbers given here represent the same decimal number, 0.703125.

tances are specified thus in subunits
relative to the unit screen. The advan-
tage of specifying the coordinates in
this manner is that the pictures will be
independent of any particular hard-
ware configuration. Another advan-
tage is that objects in pictures will re-
main in the same relative position
with respect to each other even
though the resolution of the physical
display may be increased.

In order that pictures may be seen,
the unit coordinates must be mapped
to a physical display. The only re-
quirement imposed (under normal
conditions) when making this map-
ping is that the squareness (common-
ly called aspect ratio) of the unit
screen should be preserved. Unfor-
tunately, when the unit screen is
mapped to the rectangular screen of a
television set, some of the unit screen
cannot be seen. This is shown in
figure 8. The convention that has
been adopted is that only the lower 75
percent of the unit screen will be visi-
ble on the physical screen. Thus, any
point with a y coordinate greater than
0.75 (it is usually closer to 0.78) will
not be displayed on a television
screen.

This technique of mapping points
on the unit screen to the physical
screen is called one-to-one mapping.
In the future, additional mapping
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same

techniques may be added to NAPLPS
that will allow the unit screen to be
scaled, rotated, and mapped to the
physical screen in a variety of ways.
These capabilities will be added at the
time that three-dimensional
features are defined.

Now that we know that all coor-
dinates must be between 0.0 and 1.0,
a problem arises: How do we repre-
sent these coordinates? Floating-point
representations could be used. But
this would make it difficult for
integer-oriented microprocessors to
handle the coordinates. Instead of a
floating-point format, a fixed-point
binary (not binary-coded decimal or
BCD) format was chosen. This for-
mat is the same as a typical integer
format, except the binary point is
assumed to be on the left between the
sign bit and the data bits. Figure 9 il-
lustrates the formats for 8- and 16-bit
systems.

The important thing to note about
this format is that, unlike integers, as
more bits of precision are added, they
are added on the right instead of the
left. Also, the values of the binary
places work from the left to the right.
The value of the bit position im-
mediately to the right of the binary
point is 1/2. The next bit position to
the right is worth 1/4. The next ones
are worth 1/8, 1/16, 1/32, etc.

The decimal value of a number is
determined in a manner similar to in-
tegers. A number such as
0.1011010000000 represents a posi-
tive number (the sign bit of 0) equal
to 1/2 + 1/8 + 1/16 + 1/64 or
0.703125, which of course is less than
1.0. An infinite number of zeros is
assumed on the right of the number,
just as with decimal numbers that are
less than 1. Of course, the number
will never equal 1.0 no matter how
many 1s are placed on the right. (If
you do not believe it, try figuring out
what the fixed-point binary number
0.111111111111111 is in decimal.)

When coordinates are encoded in
NAPLPS, each byte can contain 6 bits
of data. (The other 2 bits will be ac-
counted for later.) The standard two-
dimensional format is shown on the
left of figure 10 (page 227). On the
right side of figure 10 is a three-
dimensional format. Some three-
dimensional capability is supported
by NAPLPS today, but many more
three-dimensional options will be
available in the future. In that case,
coordinates are specified in a unit
cube rather than a unit screen.

In the two-dimensional format, the
6 data bits are used for 3 bits of x and
3 bits of y. Obviously, multiple bytes
are needed if high-precision coor-
dinates are used. As shown in figure
11, as each new byte is added to a
coordinate specification, the x and y
components each obtain 3 more bits
of precision. The least significant bits
are obtained after the most significant
bits. A terminal may choose to throw
away some of the least significant bits
if more bits are sent than are needed
for the resolution of that particular
terminal.

When most people are first exposed
to this method of coordinate encod-
ing, their first reaction is that it will
be too complex for a simple micro-
processor to handle. On the contrary,
there is a very easy way to handle this
encoding technique: just ignore the
binary point and the fractional con-
cepts and treat the bits as integers.

To do this, you must first choose
an adequate integer size for internal
representations. On 16-bit micropro-
cessors, 16 bits are commonly used. If
signed 16-bit numbers are used, a grid
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can be set up. that ranges from
— 32,768 to 32,767 in both the x and y
directions (see figure 12). The display
screen or unit screen would occupy
the first quadrant. The unit screen
would then be 32,768 by 32,768,
which is far more resolution than
almost all graphics devices have to-
day.

In this 16-bit internal form, an in-
teger such as 0100000000000000
would have a decimal value of
16,384. This is equal to V2 of 32,768,
which should not be surprising
because we originally said that the
binary number 0.100000000000000
was equal to ¥ (it’s all done with mir-
rors!). The integer 0101101000000000
that we used before would of course
be equal to 23,040 (16,384 + 4096 +
2048 + 512). A quick check with a
calculator shows that 23,040/32,768
is exactly 0.703125. (Does this
number look familiar?)

It should be clear that treating the
fixed-point binary numbers as normal
integers is the same as moving the
binary point 15 places to the right (for
a 16-bit system), which is the same as
multiplying the binary fractions by
32,768. We can recover the fractional
form by dividing by 32,768, which
was demonstrated above.

In order to map the unit screen to a
physical display screen, more simple
shifting can be used. The sign bits of
the x and y components must be posi-
tive for the coordinate to be in the
unit screen. If the rightmost 7 bits of
the 16 bits above are dropped by
shifting the integer right seven places,
the numbers that result are in the
range O to 255.

This operatiorr maps the 32K- by
32K-bit grid to a 256 by 256 grid.
Each point on the 256 by 256 grid
then represents a 128 by 128 area on
the original grid. This indicates that
when 16-bit integers are used, 128
would have to be added to a coor-
dinate component to move to a dif-
ferent point on the physical display.

If a 512- by 512-bit-resolution
display screen is available, another
bit on the right of the coordinate in-
teger would be saved. (The 16-bit in-
teger would be shifted right six places
instead of seven.) In this case, each
point on the 512 by 512 grid

TWO-DIMENSIONAL MODE THREE-DIMENSIONAL MODE
b; bg bsg by by by by Dby b; bg bsg by by b, by by
x | 1] ¢ wmse + wMSB x| 1]t mse| s wmse| £ mss

ek 1 | | 1 1 1
* L ] L ] L] L ]
* *
L] L]
* ®
x |1 Lse Lse x |1 LS8 Lse Lse
i 1 i 1 i L 1
. S e St
X Y X Y z

Figure 10: In NAPLPS, coordinates are specified with a varying number of bytes. In the
two-dimensional mode, each byte contains 3 bits of the x coordinate and 3 of the y. In
the three-dimensional mode, each byte contains 2 bits each for the x, y, and z coor-
dinates. MSB indicates the most significant bit; LSB, the least significant bit.

«——DATA-BYTES STREAM

1 2 3 4
~—|01 SXxX svv X X x vvJ ox X X X vvv
sxx EX XX xxxxxxoooo svv vvvvvv vvvooool
L
glg?i// X COORDINATE Y COORDINATE
|
BLNAR Y { SHOWN IN 16-BIT PRECISION)

POINT

Figure 11: The data bytes shown in figure 10 can be combined to specify coordinates of
almost unlimited resolution. Here, 4 data bytes in the two-dimensional mode are com-
bined to form a pair of 12-bit coordinates. This would support a resolution of 2048 by
2048.

10,32767) 132767, 32767)
________ Rk |
|
|
I
UNIT |
SCREEN :
I
|
I

(-32768,0) (0, 0) 132767, 0)
{0, -32768)

Figure 12: The maximum resolution of a 16-bit coordinate system. The unit screen oc-
cupies only the first quadrant of the grid.
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represents a 64 by 64 area on the
original grid. Adding 128 to an in-

teger in this case would move the

coordinates by two display points,
not one. If this did not occur, pictures
developed for a 256 by 256 grid
would end up in the lower corner of a
512 by 512 display. That lack of por-
tability would discourage increasing
the resolution of the terminal. For-
tunately, with NAPLPS we can in-
crease the resolution of a display and
still be able to receive pictures
developed for older displays. They
will look as good or better on the new
display.

So far, we have discussed only
positive coordinates and integers.
Negative values can occur in the nor-
mal two’s complement form used by
most microprocessors. Negative
values can be used to code relative
coordinates (dx and dy values) when
relative movements are needed,
rather than absolute coordinates. The
values dx and dy can also be used to
indicate sizes of areas on the screen.

Part 2 of this series will describe
how the dx and dy values are used to
specify character sizes. We will also
see that many of the graphics com-
mands have an absolute form and a
relative form. The absolute forms are
used when the drawing must appear
at a particular spot on the unit screen.
Relative forms are useful when one
wants to draw relative to the current
drawing point, which may be in dif-
ferent places depending on the pre-
vious figure.

Color Control

NAPLPS supports a wide range of
color control. Three color modes (0,
1, and 2) are available to satisfy many
different applications. The first of
these (color mode 0) is fairly simple
and is designed to be compatible with
almost all color display screens. The
other two (color modes 1 and 2) use
what is known as color mapping.
This allows you to create some fan-
tastic visual effects, but this technique
requires special hardware not found
in most color displays.

Color mode 0 is the most primitive
mode in NAPLPS. It can best be
described by the following analogy
using the robot mentioned at the
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COMPLETE SUBSYSTEMS

B The MD-10, an 11 MB formatted system for $2695.

B The MD-20, a 22 MB formatted system for $3595.

B The MD-44, a 44 MB formatted system for $4395.

B Interfaces with any Z-80,
CP/M* system as well as 8085/8086 and IBM PC*

B Software includes SOURCE CODE and enhanced
utilities.

B Simple installation.

B Networking option; tape back-up option.

OR DRIVES, OFF THE PALLET

B Unformatted disk drives at 7MB ($650, quantity one);
13MB ($795, quantity one); 20MB ($950, quantity one),
and 27MB ($1225, quantity one).

B 90 millisecond average access time.

B Maintenance-free operation.

B An AMPEX one-year warranty.

MEDIA DISTRIBUTING 4444 Scotts \alley Drive  Scotts Valley, CA 95066  408/438-5454

Circle 249 on inquiry card. BYTE February 1983 229
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/VIEDIIK DISTRIBUTING

DEALER INQUIRIES INVITED

‘Registered trademarks of Digital Research. Inc. and IBM Corporation.
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«—DATA—BYTE STREAM
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MOST
SIGNIFICANT
BIT

Figure 13: Color information is encoded in a manner similar to that used for coor-
dinates. Each data byte contains 2 bits of information for each of the primary color
components: red, green, and blue. A varying number of bytes can be combined to
specify colors with almost unlimited precision. Here, 2 data bytes have been combined
to yield 4 bits of information on each red, green, and blue component of a color.

beginning of the article. Imagine that
the robot has one pen and three ink-
wells filled with the primary colors
red, blue, and green. By mixing
various amounts of each of these col-
ors in the pen, the robot can draw in
almost any color. For example, we
could instruct the robot to mix three
drops of red, one drop of blue, and
seven drops of green, and then tell the
robot to draw various shapes or text
characters. When we tell the robot to
mix a new color, the robot would
automatically clean out the pen and
mix the next color.

In NAPLPS, color is similarly
specified in terms of its red, green,
and blue intensities. Each byte of col-
or data contains 6 bits of color infor-
mation, 2 each for red, green, and
blue. Several bytes, however, can be
grouped together so that colors can
be specified with as much precision as
desired. In figure 13, 2 bytes have
been used to yield a total of 12 bits of
color information (i.e., 4096 possible
colors). As with coordinate encoding,

FEATURES:

clock. On board

NEW! M-68000
SINGLE BOARD COMPUTER

16 bit Motorola 68000 CPU operating at 5 MHz or 10 MHz. 20K of on
board fast static RAM, 16K bytes of on board EPROM space, 7
autovectored interrupts, 3 y/device exp ion buses, 2 serial
communication ports (RS-232 C), 16 bit bidirectional parallel port,
5-16 bit counter/timers with vectored interrupt and time of the day

Assembler.
PRICE:

M68000-6 CPU
M68K Parts Kit

© BRICKEK ASSOCIATES 1982 EM
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it 1l to d load and debug programs
generated on APPLE [I, TRS-80 and CP/M using our M68000 Cross

M68K Bare board with documentation.....
M68MON monitor & mapping PROM's..

M68000 Cross Assembler
M68K Documentation only.....

Shippin nd or .8 350
(foreign)....$ 15.00
CALIFORNIA RESIDENTS ADD 6 % TAX

Sherecomputer p 0. BOX 16115. IRVINE. CA 92713-6115
ystems

(714) 553.0133

Circle 161 on-inquiry card.
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NEW LOW-COST

ENGINEERING/BUSINESS

PLOTTER

Cost-effective

The Model DXY is an economical multi-pen, X-Y coordinate
plotter that produces hard copy graphics in minutes for all
types of business applications and technical disciplines
Priced at under $1000, it's compatible with the {BM. Apple
and other personal computers. It has built-in software
(expandable ROM) to interpret “Basic’ commands. Just
call, or write for complete specifications on the Model DXY
Plotter. Ideal for end-user or OEM applications

‘““‘originals?”’

10" x 14" effective plotting range

Centronics interface for easy connection to
your computer

Pens, penholders, chart hold-downs, and dust
cover are included

Charts on popular graphics media including vellum
and mylar

2201 Lively Bivd. * Elk Grove Village, IL 60007 MK coRP
(312)364-1180 TLX: 25-4786

Amdek your guide to innovative computing! Circle 20 on inquiry card
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If you just bought another computer,
boy are you gonna be sorry.

Epson.
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The new Epson QX-10 is unlike any per-
sonal computer you've ever seen. It's a com-
puter for people who don’t have the time to
learn computers; a computer you can be
using within minutes.

And fortunately, you don’t have to take
our word for it. Here’s how Byte, one of the
computer industry’s most prestigious maga-
zines, describes the QX-10.

The first anybody-can-use-it computer.
“The Epson QX-10 (is) a computer for less
than $3000 that may well be the first of a new
breed of anybody-can-use-it ‘appliance’
computers . .. In addition to being a highly
integrated word processing/computer sys-
tem that offers as much usable processing
power as almost any existing microcompu-
ter, the QX-10 ... system is designed to be
used by people with minimal technical
knowledge. We’'ve certainly heard that
claim before, but Epson has delivered on
this promise in a way and to an extent that
no microcomputer manufacturer has done.”

That's nice to hear from a magazine like
Byte, of course, but it doesn’t surprise us.
It's just what we intended the QX-10 to be
all along.

More computer. Less money.
But useability isn’t the only thing the QX-10
has going for it. As Byte says, “the QX-10
gives you a great deal for your money.
“Help is available at any time through the
HASCI (Human Application Standard
Computer Interface) keyboard Help key ...
Text can be entered at any time just as you
would in a conventional word processor.
The Calc key turns the system into a basic

4-function calculator. Graphics can be cre-
ated via the Draw key. The Sched (schedule)
key gives you access to a computer-kept
appointment book, a built-in clock/timer/
alarm, and an event scheduler.”

Advanced hardware for advanced
software.

As for hardware, Popular Computing,
another industry leader, says: “The QX-10
includes . . . a number of advanced hardware
features ... The basic components of the
system are a detachable keyboard, a high
resolution monochrome display, and a sys-
tem unit containing two 5% inch disk
drives. The drives use double-sided,
double-density disks (340K bytes per disk)
and are amazingly compact ... The QX-10
uses an 8-bit Z80A microprocessor. The sys-
tem contains 256 bytes of RAM. Some of the
RAM is ... battery powered ... which lets
the computer retain information when the
power is off.”

You won’t have to wait much longer.
The new Epson QX-10 may very well be the
computer you’'ve been waiting for. And for-
tunately, you won’t have to wait much
longer — it will be appearing soon in com-
puter stores all across the country. In the
meantime, write Epson at 3415 Kashiwa
Street, Torrance, CA 90505, or call (213)
539-9140. We'll be happy to send you copies
of our reviews.

After all, as Popular Computing puts it, the
QX-10 will “do for computing what the
Model T did for transportation.”

And we couldn’t have said it better

EPSON

EPSON AMERICA, INC.

COMPUTER PRODUCTS DiVISION

3415 Kashiwa Street
Torrance, California 90505
(213) 539-9140

Circle 171 on inquiry card.
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We Have It/ Terminals, Printers & Monitor:

TeleVideo

RARRERAR S5 50 REAS ngx

& /3

3 T}

It‘.:xs i

25C

Protected fields, optional 2nd page of mem-
ory. wvisual attributes, uit-swivel screen (non-
glare P31 green), 25th status/user hne, time
of day, can emulate 912,920, RS232C printer
port, 50 Baud to 19.2KB., 8x10 character reso-
lution, switchable character sets, function keys
self test.

ESPIIML -0 07, 7. i S E ) ocemen o el o
Esprittt.................... . g

SOROC

SOROCIQ-130......................

Tl CRT Terminals

940, BasiCiasws it T et oohd & Pari st s s lomehe

LEAR SIEGLER
ADMZ2. Ao S ) e $595
ADMSA : 1. 5000 500 w5 s o Wi 715 e b Lo 535
IADBNSA. o Fer S5s3I e e . e s 579
sy | data
systems
Z-19 Video Terminal
e 7 ) Grg::)sphorous
Screen.
Now Only
$729
NEW ZT-1,
{Terminal
WITH

Auto-Diat

Modem) $595
OKIDATA
Microline 80, Paraltel .. ............... $359
Microline 82A Serial & Parallel. . ........ 459
Tractor Option, 80 &8 82A ............... 50
Microline 83A, Serial & Paralel ......... 729
Microline 84, Parallel . . ............... 1149
Microline84, Serial. .. ................ 1249
Okigraph82A................ TN T 85
DIABLO
68OIRO ST WO $2299
630 R155, (Al purposeinterface) . , ... ........ 1998
B30KER. .. .onoii v iranioie et e 2825
QUME
Qume 9/45, FullPanal ............ ... $1998
CENTRONICS

7373,RS232C............. New Low!..$389
730-1, Parallel ............. New Low/..$349
704-9,150CPS (RS 232C).............. 1595
704-11, 150 CPS Parallel . .............. 1695
122G 120 CPS Paraltel.................. 949

3510/R0;, 35 CPS1. At o5 e bt vrers 5 - & $1695
35830 RO, 35 CPS (Centronics Intertace). . . . . . . 1859
7710 RO, (RS232C)55CPS ............ 2375
7720 KSR (RS232C)55CPS . ........... 2795
7730 RO, 55CPS (Centronics Interface) . . . . . .. 2375

IDS

INTEGRAL DATA SYSTEMS

MICROPRISM ....................... 699
PRISM80,Basic...................... Call
PRISM 80, w/ocolor................. 1149
PRISM 80, w/color................... 1499
PRISM132,Basic.................... Call
PRISM 132, w/ocolor................ 1469
PRISM 132, w/color. ................. 1695

T1820, RO w/comp. print, DFC......... 1795
T1 745, Portable Terminal ... ........... 1399
EPSON
VA B g M e R | 1 SRR $489
L T T TR Y e 589
[0 R0, ) L P Ay (P . 789
RS232, w/4KBuffer................... 135
C.ITOH
ProWriter 8510, Parallel............... $549
ProWriter 8510 ACD, Parallel & Serial. . . . 649
ProWriter 1550, Parallel . ............... 789
ProWriter 1550, Serial . ................ 845
F-10, Parallelor Serial . ................ 1599
Daisy Wheel Tractor, ForF-10.......... 275
ANADEX
DP-SO00A/0TA. . ....... ............ $1429
DP9500QAI0NA. . ... ... cwiii. inis. g 1429
DP-9620A..........., P PR -, 1569

MmlMlcroMart Inc.

943 W. Genesee St.
P.O.Box 29918B
Syracuse, New York 13220

(315) 422-4467 .

TWX 710-542-0431

Clrcle 281 on inquiry card.
www americanradiohistorv com

All prices F.0.8. shipping point, subject to
change. All offers subject to withdrawl with.
out notice. Advertised prices reflect a 2%
""" cash discount {orders prepaid prior to ship-
ment), C.0.D.'s & Credit Cards, 2% higher.
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[—1_RED
DISPLAY e
MEMORY
4 BITS 3 BITS GREEN COLOR o
256 X 256 X 4 D/A MONITOR
BITS 1 o
32K BYTES 18IT D/a | -BLYE ©®
INTENSITY
{COMMON)
TO MICROPROCESSOR
16 FIXED COLORS
4 rEA_l RED
DISPLAY =
UESEES 4 BITS o 12 BITS 4 COLOR
MAP I [~ 1 GREEN
256X 256X 4 D/A MONITO o
BITS 16 %12 1 = i o
BITS
32K BYTES 4. o] BEUE ©
) =

TO MICROPROCESSOR

4096 VARIABLE COLORS

Figure 14: Two popular schemes for storing color information. Both use the same
amount of display memory. In the top scheme, the 4 bits for each pixel specify 16 fixed
colors. In the lower scheme, the 4 bits specify 16 color registers in the color map. Each
color register in turn specifies one of 4096 colors. D/A designates a digital-to-analog con-

verter.

the most significant bits are sent first,
and a terminal is free to ignore the
least significant bits.

With this kind of system, a tremen-
dous spectrum of colors may be
displayed, depending on the amount
of memory available.

Most personal computers have
only a small number of colors
available. In the above analogy, the
robot might have 8 or 16 pens with
premixed colors. When we gave the
robot instructions to mix a certain
color, it would merely pick the pen
with the color closest to the specified
color.

The advantage of color mode 0 is
that it can be received on almost all
terminals. An inexpensive color ter-
minal can display the same pic-
ture—although much less vividly—as
an expensive, dedicated graphics ter-
minal.

Color mapping, which is used in
color modes 1 and 2, allows a ter-
minal to display a wide spectrum of
colors without requiring a large
amount of memory. The Atari 400
and 800 are two of the few home
computers that make use of this
technology (see “Computer Anima-

tion with Color Registers” by David
Fox and Mitchell Waite, BYTE,
November 1982, page 194).

In color mapping, if we return to
the above analogy, the robot has the
three primary-color inkwells again
and a set of, say, 16 pens numbered 0
through 15. Using NAPLPS, we can
instruct the robot to mix various col-

With NAPLPS, an
inexpensive color
terminal can display
the same picture—
although much less
vividly—as an
expensive, dedicated
graphics terminail.

ors in each of the pens. We can then
instruct the robot to draw with a
given pen, referring to it by its num-
ber rather than by its color. In a com-
puter, we would store the color infor-
mation not in a pen, but in a color
register as part of a color map or col-
or table.

www americanradiohistorv com

In figure 14, we compare a system
using fixed colors with one using col-
or mapping. Both have the same
amount of display memory (32K
bytes). In the fixed-color system, the
4 bits in memory for each pixel
specify one of 16 combinations of
red, green, blue, and intensity. In the
color-mapped system, the 4 bits refer
to one of 16 color registers, each of
which in turn refers to one of 4096
combinations of red, green, and blue.

Another important advantage of
color mapping is that if we instruct
the robot to change the color in a
given pen, everything previously
drawn with that pen will also change
color. This amazing capability can be
used to create some dramatic anima-
tion effects. These effects are typical-
ly referred to as color-table anima-
tion.

Color-table animation is a very
complex area of NAPLPS. A mecha-
nism has been provided that allows
you to specify color interchanges in
the color map based on timed rela-
tionships. (This command has been
given the innocuous name BLINK.)
Time intervals can be set in units of
%o of a second, which allows com-
patibility with 60-Hz (U.S.) and
50-Hz (Europe) systems. Color-table
animation will be discussed in greater
detail in the third part of this series.

As we mentioned before, the major
drawback of color modes 1 and 2 is
the dependence on special hardware
to achieve the full capabilities of the
modes. This drawback was known at
the time NAPLPS was designed, but
it was determined that because of the
incredible special effects that can be
achieved using these modes they
would be included. Anyone who does
not have a need for these special ef-
fects should concentrate on using col-
or mode 0 to insure portability of in-
formation.

Text Features

Text is handled as a subset of
graphics. Text is a special form of
graphics that involves predefined
“templates” that are rectangular in
shape. The rectangular templates can
be scaled to any size and positioned
anywhere on the unit screen. The

February 1983 © BYTE Publications Inc 235
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Circle 169 on inquiry card.

CP/M
GRAPHICS
SOFTWARE

PLOTWARE-2

SO =

S _{/ S

Pullil By

MANENOUNES. av LOCATION

On ALTOS, APPLE,
OSBORNE, ZENITH,
and most others.

THE MOST COMPLETE:
Use THREE ways:

. “MENU" GRAPHICS (easy, friendly)
2. "COMMAND FILES" (powerful, flexible)
3. "COMPILER LINKED” (Fortran, etc.)
Use on: most CRT's, dot matrix printers,
plotters, word processing printers

THE MOST PROVEN:
2 years in the field

THE MOST IMPLEMENTED:
1. 8 bit and 16 bit machines

2. USER MODIFIABLE
3. many applications programs

$399 complete
$35 manual only
VISA, MC, C.0.D., CHECK, M.O.

THE ENERCOMP
COMPANY

P.O. Box 28014
Lakewood, Colorado 80228
(303) 988-1648

Also Available Through

WESTICO

The Software Express Service
25 Van Zant Street ® Norwalk, Connecticut 06855

(203)853-6880 * Telex 643788

and selected dealers.
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Figure 15: The Primary Character Set, which is very similar to ASCII. Note that bit 7 is
not shown. The value of bit 7 would depend on which graphics area (GL or GR) this
G-set was placed in.
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CP/M@ DATABASE

TARBELL DATABASE SYSTEM consists of a series of programs that use a common file format. These
programs perform often-used functions in an interactive atmosphere. They are provided in both BASIC
source form and COM file form, and can be run immediately with no other software except CP/M.

FEATURES

¢ 3 times faster than previous version ® CB80 language source and COM files included ® extensive HELP
system o up to 19files open at once ® automatic record lockout on MP/M® e No limit on length or number of
records e variable length fields e field names of any length e sequential or random files ® optional BTREE
index files ® REPORT generator prints from multiple files ® MENU e 12-digit BCD numeric precision e

automatic Julian calendar conversion

DBQUERY FEATURES

® improved query language ® scope parameters, including NEXT n, REST, ALL ¢ WHILE
and UNTIL to stop scanning on a condition ® AND and OR operators for condition phrase
® RUN a command file from disk ¢ DEFINE macro substitution capability ® arithmetic
operators: + - * /A with the usual meanings @ functions include FRE, SQR, EXP,LOG, SIN,
COS, TAN, RECNO (current record number), and RESULT (of last SUM or COUNT)

DISK CACHE MEMORY
1/O SYSTEM SOFTWARE

System keeps the most recently used disk sectors in
memory for quick access. Transfers are made to and
from disk directly with memory, using Direct Memory
Access (DMA) and extended address features on
TARBELL Double Density Floppy Disk Interface. Sys-
tem increases overall speed of operation 2-to-4 times
for CP/M and 2-to-3 times for MP/M. Speed of random
access operations is increased even more than se-
quential operations. Output System (BIOS) auto-
matically updates disk with latest changes. Disk Cache
System requires no change in operating procedures.
It does require the Tarbell CPU I/O Board.

CP/M BIOS CACHE-C —
MP/M XIOS CACHE-M —

$50
$100

TARBELL BASIC

TARBELL BASIC helps provide speed, debugging, file
locating and tailoring to requirements. As interpreter it
allows quick debugging online, rather than having to
move back and forth through editing, compiling and
running. By obtaining source as listing or on CP/M
disk, programmer can remove all portions of inter-
preter not required.

TBASIC FEATURES

e alphanumeric line labels o assignment of 1/O
e PUT and GET string and numeric data ® un-
limited length variable names and strings e pro-
cedures with independent variables ® up to 64 files
open at one time

DISK OR CASSETITE

Other TARBELL software available includes Inventory and Sales Order Entry packages — both in
Ashton-Tate’s DBASE:ll. Ask for a demo at your nearest TARBELL dealer.

T

950 Dovien Place, Suite B
Carson, CA 90746
(213) 538-4251

Circle 401 on inquiry card.

MANUFACTURER OF COMPUTERS,
COMPONENTS AND SOFTWARE

CP/M, MP/M and CB8O0 are trademarks of Digital Research.
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Figure 16: The Supplementary Character Set of NAPLPS.

“pattern” on the template is trans-
ferred to the screen, overwriting only
those areas drawn with the template.

As mentioned earlier, NAPLPS
currently specifies three fixed
character sets and one redefinable

238 February 1983 © BYTE Publications Inc

character set. The Primary Character
Set (ASCII) is shown in figure 15 on
page 236. Most text is taken from this
set. The ASCII character set is the
default for the GO and GL sets in
figure 6. Therefore, it is accessed via

the usual codes, 32 through 127
decimal.

A Supplementary Character Set
has also been specified in NAPLPS
(see figure 16). This character set con-
tains a smorgasbord of symbols and
international characters. Most appli-
cations will require only a few of
these symbols. This character set is
the default for the G2 designated set,
and must be moved to GL or GR be-
fore these characters can be accessed.

The Mosaic Character Set is the
third of the fixed sets (see figure 17 on
page 242). Although the Mosaic
characters do not look like text
characters, they are treated exactly
like text because of their rectangular
shape. The Mosaics have very little
use because of the extensive graphics
capabilities contained in NAPLPS.
The Mosaics are the default for the
G3 designated set. Thus, they cannot
be directly accessed without a G-set
change. (We should have made it
harder than that to use.)

The fourth text set in NAPLPS is
the Dynamically Redefinable Char-
acter Set (DRCS). The templates in
this character set are initially blank
rectangles. We can define each tem-
plate, however, by using NAPLPS to
draw a pattern on the unit screen and
mapping that pattern to the template.
The pattern can be drawn with either
graphics or text commands. Once the
template is defined, it can be used just
like any other character. (Yes, ex-
isting DRCS characters can even be
used to define a new DRCS
character.) Thus, the 96 characters in
the DRCS set can be used to create
custom fonts and special symbols.

NAPLPS provides a variety of text-
oriented features, which can be ap-
plied to any of the four text sets.
Figure 18 on page 244 illustrates
many of the available capabilities. In
parts 2 and 3 of this series, we will

describe how these features are
selected and applied.
Graphics Features

The graphics instructions (or

primitives) are specified using codes
from the Picture-Description Instruc-
tion (PDI) G-set. As shown in figure
19 on page 246, the PDI G-set is a
96-character set that is divided into
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With ASCOM ...

personal computer communication
has never been this easy.

That’s why Big 8 accounting firms and
Fortune 500 companies use ASCOM.

ASCOM is an interactive microcom-
puter telecommunications program for
timesharing and data transfers. It Is
easy to use because it employs menus,
simple commands and features an on-
line help facility.

A typical use of ASCOM is to access
a data base to retrieve data for storage
and analysis on your microcomputer. It
can also be used to transmit program
files to another machine running
ASCOM. This can be done locally
through direct connection, or over
telephone lines by using a modem.

ASCOM works on IBM PC, MS-DOS,
CP/M-86, and CP/M-80 compatible
micros.

WESTICO

25 Van Zant Street * Norwalk, CT 06855
(203) 853-6880 » Telex 643-788

Dial up our 24-Hour Computer Hotline for
300 baud modems: (203) 853-0816

O Please send me an ASCOM program &
documentation: $175.00 *

0O The ASCOM documentation only: $30.00 *

O FREE: Catalog of over 250 avallable programs.

C.0D._ Visa._ MasterCard
ol Mo v TP,
Model of Micro________~~ 5%"
Name
Company
L0 S ——
Zlp. =

(*Plus $3.00 shipping and handling in N. America. Ct.
residents add 72 % sales tax.)

ASCOM Is a trademark of Dynamic Microprocessor
Assoclates. CP/M s a trademark of Digital Research
© Copyright 1983 Westico, inc. A WA+ 2

ASCOM features:

« Works with modems or by direct con
nection at speeds from 110 to 19,200
baud.

. Transfers both text and program ftiles
between computers.

. Protocols to synchronize large fiie
transfers.

. Remote mode permits control of
another micro running ASCOM

« Automatic processing with com-
mand files.

. Commands for displaying directories
and files.

To order ASCOM, call or write today:

WESTICO

The Software Express Service

25 Van Zant Street * Norwalk. CT 06855
(203) 853-6880 ¢ Telex 643-788
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For years, people have been

trying to build a better Apple® IL.

It finally happened.

Meet the Apple lle, an
impressive new version of a
most impressive machine.

The “e” means enhanced.
Which means a bundle of new
features:

A standard memory of 64K
(versus 48K) that's easily

expandable. So you can create
fatter files and crunch larger
numbers of numbers.

A new, improved keyboard,
with a complete set of ASCII
standard characters. Plus full
cursor controls, programmable
function keys, and a rapid
auto-repeat feature built into
every key on the board.

Both upper and lower case

characters. (And if you want
to see more of them on the
screen at one time, a low cost
80-column text card is available.)
Improved peripheral ports.
Which make it a lot easier to
connect and disconnect game
controllers, printers and all
those other wonderful things
that go with an Apple Personal
Computer.
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SACK PANEL € PERIPHERAL PORTS

Self-diagnostics. That's a
special feature that makes it
easy to give your computer a
thorough check-up.

Plus an even more reliable
design. Achieved by reducing
the number of components—
which is to say, the number of
things that could go wrong.

And bear in mind, the Ile
still has all those other virtues
that made the Apple Il so very
popular. Including access to
more accessories, peripheral
devices and software than any
other personal computer you
can buy.

So visit any of our over 1300

newest Apple for yourself.

Like the original, it's rather
extraordinary. But then some
things never change.

-—“—%qpple

The most personal computer.
Circle 26 on Inquiry card.

Call (800) 538-9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program

In California (800) 662-9238. Or write Apple Computer Inc.. Adverusing and Promotion Dept.. 20525 Mariaru Ave.. Cupertino. CA 95014,

©1983 Apple Computer Inc.
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Figure 17: The Mosaic Set.

two smaller sets. The first 32
characters are graphics operation
codes. These op codes are used to
specify text control, drawing
primitives, and color control.

The 64 codes in the right four col-

242  February 1983 © BYTE Publications Inc

umns of the PDI G-set are used to en-
code data for these op codes. These
data bytes are encoded and inter-
preted according to the preceding op
code. Six bits are available for infor-
mation in each byte. Many of the op

codes require multiple data bytes to
encode one data item. Coordinates,
for example, are typically encoded in
3 consecutive data bytes.

As shown in figure 20 on page 250,
this distinction of op codes and data
within the PDI G-set leads to a conve-
nient decoding structure. Once it has
been determined that a code falls in
the PDI set, bit 6 (the seventh from
the right) can be used to determine if
an op code is specified or data. If bit 6
is 0, the byte is interpreted as an op
code; if it is 1, it is a data byte.

Such a distinction is necessary be-
cause the picture-description instruc-
tions have been set up so that a
variable amount of data can follow
an op code. The bytes following the
op code are assumed to be data as
long as bit 6 is a 1.

Figure 21 on page 250 illustrates
how text, graphics, and color can be
integrated to draw a simple picture.
Approximately 180 bytes of NAPLPS
were needed to specify this picture. In
parts 2 and 3, we will describe in
detail how graphics commands for
such pictures are encoded.

Control

Up to this point, the emphasis has
been on the 96-character G-sets. Two
C-sets (control sets), CO and C1, are
also specified in NAPLPS. These con-
trol sets contain the codes needed to
accomplish the G- and C-set swap-
ping. They also contain codes for
moving the cursor, controlling the
DRCS, clearing the screen, and so on.

Figure 22 on page 252 illustrates the
CO0 and C1 control sets. The CO set
should be familiar to those of you
who have worked with ASCII. The
C1 set contains a variety of codes
associated with the new features of
NAPLPS.

A mechanism has been provided,
but not used, that allows C-sets to be
changed like G-sets. The C-sets were
originally going to be used whenever
a small (fewer than 32) number of
similar codes were added to
NAPLPS. As it turns out, the
96-character G-sets have proven to be
more useful. The C-sets have ended
up becoming a catchall for codes that
do not seem to “fit” (either physically
or logically) anywhere else. This
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The UniFLEX™
Operating _
System 4
exiracts

from the 8 bit 6809 microprocessor allowing it o

outperform many 416 bit systems

With the UniFLEX™ Operating System, the
8 bit 6809 microprocessorcan

perform as well as larger CPUs in a multi-
user, multi-tasking environment.

Independently developed from the
ground up, UniFLEX™ closely models the
featuresfound in the UNIX™ Operating
System. And in two years of use, UniFLEX™
has proven the abllities of the 6809 to
perform large system functions when
incorporated into a properly designed
mainframe.

Some of the features supportedinclude:

o full mutti-user, multi-tasking capabllities

o hierarchicalfile systems

« deviceindependent I/O

e four Gigabyte disk capacities

o fullfile protection

¢ inter-task communication via pipes

e |/Oredirection

 task swapping for efficient memory
usage

o fullrandom-access files

e comprehensive shellcommand
language

» foreground-background jobs

¢ electronic mail and printer spooling

» system accountingfacilities

The support software currently available

foruse under UniFLEX™ is extensive.

A sampling of the programs available

Includes:

» native C compiler (full
implementation)

o native Pascal compiler

o FORTRAN 77 ANSI Subset compiler

o COBOL compiler with ISAM flles, Report
Wiiter & Sort/Merge

« Extended BASIC interpreter

o Extended BASIC precompiler

« text editing and processing software

e enhanced printer spooler

o variety of absolute and relocatable
assemblers

+ debug and diagnostic packages

Technical Systems Consuitants, inc. aiso
offers a line of single user FLEX™ software
products for6800 and 6809 processors.
Forthose having an absolute need fora
16 bit processor, UniFLEX™ will be avail-
able through OEM licensing arrange-
ments forthe 68000 microprocessor.
Please call or write for additional
information on individual products or
OEM licensing arrangements.

technical rystemys

W consultonts, inc.

114 Providence Road
Chapel Hill, North Caroling 27514

UNIX™ Is a trademark of Beli Laboratories. (919) 4931451

REX™ and UniFLEX™ are trademarks of Technical
Systems Consultants, Inc.
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Figure 18: Some examples of the text and Mosaic features of NAPLPS.

compromise was not desired, but
compromises such as this occur fre-
quently when standards are being
developed.

User Input

Because of the heavy emphasis on
text and graphics in NAPLPS, the
user-input features are often

overlooked. User input is needed to
allow a terminal user to enter infor-
mation that will eventually be sent to
the central host computer. This input
could be used to request information
from a database, order products,
schedule an airline reservation, or
send electronic mail.

User input has been integrated with

the rest of NAPLPS in an elegant
manner. Certain areas or fields of the
unit screen can be designated as user-
input areas. These areas are called un-
protected fields.

The user can enter information into
the unprotected fields using a variety
of input devices such as keyboards,
light pens, joysticks, graphics tablets,
and even a “mouse.” Information
entered in the fields is stored as
NAPLPS data. The user must even-
tually indicate (usually via a Send
key) that all the information has been
entered and should be sent to the
host.

When the host computer receives
the block of information, it may or
may not decode it, depending on the
application. For example, a graphics
electronic-mail message would mere-
ly be sent to the appropriate ad-
dressee and would not have to be
decoded.

The text of a message does not have
to be entered on rigid lines as in most
terminal systems. In applications
such as electronic mail, a user who

P
T Betastatasaniaetchinihaesveps sl ikikibi satiasle

SIGEN
DC4

A Complete Winchester/Floppy Disk System.

Disk controller with 4 ports; supports wide range of drives; 5%
and 8°drives can be on same cable.

® 780 CPU includes 4MHz, 64KRAM, 2 serial 1/0, 1 parallel, CTC.
Supports 10MB streaming tape. CP/M® and BIOS included.
Pockage price: $1,195.00.

May be purchased seporately. Disk ond streoming drives ovailable

SIGEN Corporation

BDOS ERROR
ONB:BAD SECTOR

HFLDX ¥ 022
OH# DI

1800 Wyatt Dr., #6, Sonta Clara, CA 95054 e
Contact: Allen Houptman, 408 /988-2527
CP/M s @ woxdemork of Digital Research
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Circle 478 on Inquiry card.

Before disk errors ruin your work again order BADLIM,

s BADLIM assures the reliability of your CP/M
computer.

® You can use your disks 10 times longer without
losing your data AND your time.

e BADLIM checks thoroughly your disk marking all
the blocks which have defective sectors. The
operating system will know that those sectors
should be skipped.

a BADLIM is the only program that gives protection
for soft and hard errors.

® The'first time BADLIM will list which files in your
disk are on bad sectors, so you can take action to
correct it.

® But thereafter the bad areas in your disk will be
automatically by-passed.

® For CP/M 1.4 single density and for CP/M 2.xx of
any format and density. It is a must for Winchester
as the media cannot be replaced.

BADLIM cost only $73. Whatever the reason you have

to use a computer you need BADLIM. Contact your

dealer or call us today:

BLAT R&D Corp., 8016 188th. St SW, Edmonds

WA 98020. Phone:[206) 771-1408
BADLIM

DEALER INQUIRIES INVITED.
Circle 56 on Inquiry card.
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COMPUTER

SYSTEMS

IBM Personal Computer

INTERNAL DISKS FOR 1BM
Complete IBM Disk Systems .. ... $CALL
Tandon Internai Disk .. si

Tandon internai Disk . doul

HARD DISSKS FOR IB8M o
Complete 5 ystema ... from
Mum-compum‘or: Syst-mn available

MONITORS FOR 1BM
Green - hi resolution from $80
Matching PGS Color - super hi res . $Cail

QUADBOARD FOR I1BM
inciudes 64k to 258k additionai Memory,
Seriai & Paraliei Port and Calendar Ciock

ADDITIONAL MEMORY FOR 1BM
. each $2
PRINTER FOR iBM
Epson, Star & other matrix printers . $Cait
NEC 3550 Spinwriter 1BM version .. $Cait

TCS DRIVE CABINET is industrial grade
heavy guage metal, safely fused, and
comes with gold plated external connector
with extender cable.

1 DRIVE in Cablnel
40 track single sided .. .. ...... ! 49
80 track (dual sided 40 track) ......
160 track (dual sided 80 treck) ... .. 9

1 DRIVE/Double Cabinet

40 track single sided . . ... .. ........
80 track (dual sided 40 treck) ... ...
180 track (dual sided 80 track) 0

LETTER QUALITY PRINTERS

STAR GEMINI
Better than Epson and costs less!
00 cps . . 180 day warran
Bit Ima AND Block Graphics
Friction Feed and Pin Feed p.por

-

STAR GEMINI 10 (10 inch carriage) $Cail
STAR GEMINI 15 17;’"&?&“"“ Clll

C ITOH 8510 / TE!
100

EX 9501-,
CENTRONICS 352 / 353
OKIDATA printers ..

$Calil for Low Prices

TANDON DRIVES

ATARI 800 COMPUTER
ATARI 810 DISK DRIVES
Percom Doubie Density EXT. DRIVES
ATARI 850 Interface and Cable
Compatibie PRINTERS and Cables

First DISK DRIVE w/controiler, DOS 33,
cables and manuasi . . . . $419

Second DISK DRIVE with cable . . $319

APPLE to EPSON card and cablo

Cards
Omphk: Printer Interface Card
Graphic Spooler

2 DRIVES/Double Cabinet

40 track singie sided
80 track (dual sided 40 lucl-) .....
160 track (dual sided 80 tracks) .. ..

Drives in cabinets come assembied/tested
with power supply. Order cable separately.

BARE DRIVES ONLY

40 track single sided ... ..........
80 track (dual sided 40 track) .. ..

160 track (dual sided B0 track) CALL
8 inch Slimline sgl/dbl sided ... .. L
Winchester hard drives 5-30 meg ALL

CORVUS HARD DISK
CORVUS HARD DISKS

Call for ‘83 prices ~ jowest anywhere

Add 5, 10 or 20 megabytes of storage to your TRS80, IBM, Apple, Atari, Heath, Zenith,
Intertec, S-100 and many others. One or several computers can share a hard disk. Get
simultaneous access to data for muitipie users. AVAILABLE NOW at SUPER SAVINGS.

PRINTERS

TCS has the LOWEST PRICES on IN STOCK PRINTERS!

MATRIX PRINTERS
C.ITOH F-10 (40 cps

DAISY WHEE II}R ) EY LIPS, ©° 1695
NEC 3510/3530/3550............ $Cail
NECT7710/7730 ........coovvnnnnn $Call
SMITH CORONA TPV s isnavrsanotd
BROTHER / COMREX .............

Cabies and Interfaces available
for most popular computers

For fast. efficient service Heart Of we can air freight from Dallas

TEXAS COMPUTER SYSTEMS

P.O. Box 1327 Arlington, Texas 76004-1327

TEXAS ORDERS 817/274-5625

TECHNICAL ASSISTANCE 817/274-9221
ORDER STATUS 817/277-1913
TELEX/TWX/Easylink ELN 62100790

) @l 800 433-5184

No tax out of state. Texans sdd 5%. Prices subject to change at any time.

$1
intertace Card/16k 10 64k

R
800 433- 51 84

Texas 817/274-5625

TCS MODEL Il 48k 2 DISK

Systeens come with 180 day TCS Bmited warvanty.

Fully assembied and tested syst

that are software

With standard 40 track
double density drives.
Over 340,000 bytes.
inciudes TDOS.

$1995

With 2 dual heeded 40

track dbi.density drives.
Over 730,000 bytes.
Inciudes DOSPLUS 3.4

($150 value)

tible and functionally

identical to Radio Shack units sold at computer stores for $hundreds more.
0 CONTROLLER BOARDS are high quality double sided epoxy boards with gold

plated contacts.

0 POWER SUPPLY s the finest switching type avaiiable.
O MOUNTING HARDWARE Includes power and data cabies.
O DISK DRIVES are Tandon, the same ones used by Rsdio Shack ..

density, with a 5 millisecond stepping rate.

. 40 track, double

TCS MODEL Il DISK EXPANSION KITS

Controlier. Power Supply. Mounting Hardware & Instructions
Controlier. Power Supply, Herdware & one 40 track Tandon drive
Controlier, Power Supply, Hardware, two 40 track Tandon drives. 32k memory

(overything you need for 2 drive 48k u
Kit 3 but with two 80 track drives (dual

r N -

3b Kit 3 but with two 1680 track drives (dual sided 80s)

rade)
40s)

MODEL 11l SYSTEMS

Original 90 day manufacturers warranty.

MODEL (1l 4k
MODEL i) 16k ..
MODEL Il 32k .

MODEL Il) 48k
MODEL I 48k 2 Drive RS232 ... . ..

COLOR COMPUTER

Original 80 day manufacturer's warranty.

COLOR COMPUTER 16k
COLOR COMPUTER 168k ext ... ..

COLOR COMPUTER 32k ext .......
COLOR COMPUTER DISKO....... $479
COLOR COMPUTER DISK t.......

TCS MODEL Ml Srltoml use original RS
hardware and quality TCS memory.
180 day limited warranty.

TCS MODEL It 16k ..
TCS MODEL I 32k ..
TCS MODEL Il 48k .

Green or Amber La Sinclair CRT for
your customized Mw $Call

TCS COLOR COMPUTERS use original
RS hardware & TCS memory.
180 day warranty.

TCS COLOR COMPUTER 32k ext .. $379
TCS COLOR COMPUTER DISK 0 .. 9
TCS COLOR COMPUTER DISK 1 .. $249
TCS 32k MEMORY $79

GRAPHTRAX PLUS come free in EPSONS

Model Il . . Model 16 . . Accessories . . $CALL

TCS is an suthorized TRS-80 deailer F701 in Brady, Ta

DEALER INQUIRIES Invited on all TCS MODEL |1l Systems and Kits

CUSTOM SOFTWARE FROM TCS
BTRSEE Library

BTREE Scratchpad

$39.95 39.95

BTREE Mail List
$49.95

TCS Exclusive THE PRODUCER

The ultimate solution in creating your own custom oomun it you reinajam and can ‘t
find a program to fit your needs, use this fast and simp oo P 8!

$149.95

to talior make a solution to

Custom desig

format wl(h

complete c
odt ail tieids at all times. Create a B-Tree struct

mrldly and without sorting. One key access lo user

ram to sy

lormation. Expand your pro%
D MUC

programmer, this system will save you hund
clients. Saving time is saving money!

WRITE FOR FREE BROCHURE ON T

your pr
ontrol over the numborof cmncm

UCH MORE.
This system comes compiete with its own Disk Operating System. it will make you a
master of your software needs without hirl

to o.ch m. Fully view and
file allowing you to access data
soif-heip or pt

up to 8 calc s for each data fleid.

a programmer. Or if you are a
s of hours in design work for your

CS PROGRAM GENERATOR
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Circle 334 on inquiry card.

DISTINCTIVE
for the

IBM PC

Personal
- Computer
Age

(QuUT-
LINED)

RECT
DOMAIN | (Fi(LED)

SET &
TEXT | RECT

(0uT-
LINED)

SET a
TEXTURE { RECT
(FILLED)

A Serious Monthly Magazine
for the IBM PC User

POINT POLY
SET (OUT-
(ABS) LINED)

Each issue is packed with in-depth hardware
POINT |pgory

& software reviews, detailed how-to articles, SET el
reader tips, Q & A, special interest columns (REL) MRS,
and much more.. clearly written for cither
e g ‘, v SET
novice Or computer veteran —— -
(ABS) (OUT-
In Recent Issues: LINED) ngg:uc
. T
® A Primer on Modems. POINT ggua

(REL) Fi
®Legal Rights of Software Buyers. PR

® How to make your BASIC programs
run faster.

LINE
(ABS) FIELD

® Word Processing from A-Z.
LINE INCR

® BASIC v. Pascal: Which is for you? (REL) POINT

® How to Program your Printer for

maximum performance. SET 8 | \ncR

® Free Utility Programs :—‘l‘r;%) - .
DON'T MISS ANOTHER P

(REL) (FILLED)

EXCITING ISSUE—

SUBSCRIBE NOW! aRc | oo
12 Colorful issues $24.00 LiNED) | COLOR
CALL TOLL FREE: e | owarr
800-824-7888 operator 77 s
California only i om § e
800-852-7777 operator 77 SLEINED)
T8
(FiLLED)| BLINK

L

= e
Or we'll bill you.

For more info & foreign rates, write:
Figure 19: The operation codes (or op codes) of the Picture-Description Instruction
Personal computer Age (PDI) G-set. The four columns on the right (that is, bits 0 through 5) are used as data for

10057 Commerce Ave. various op codes.
Tujunga, CA 91042
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form letters—automatically changing addresses on eac ;
your programs can work together to produce printed outout. P v
For the first time ever. here is a buffer that not only frees your fast com-
puter from your slow printer but also aillows You to rearrange, compose

and copy your data on its way 1o the printer.

® Random Access Printing—stores paragraphs or pictures for printing
in any order—any number of times.

® FIFO Printing—conventional first-in first-out operation.

® Compression of data for efficient utilization of memory space.

® Ability fo interrupt long-term buffer operations for straight-thru short-
term printing.

s Simple Erase feature to clear buffer.

® Automatic duplication capability.

® Easily expandabile, by you, from 8K Bytes to 128K Bytes.

The IS PipelLine is Universal—it works with any parailel (Centronics®* —

style) computer/printer combination. A special version is availabie for

PKASO™ Printer Interfaces.

The IS Pipeline is a self-contained unit with operating manual, cables

and power supply included.

For more information on the truly revolutionary IS PipeLine Random

Access Printing Buftfer, call us today.

Interactive Structures Inc.

146 Montgomery Avenue

Bo'a canyd' PA 1 9004 “Centronics 1s o tracemark of Centronics Data Computer CovD.
Telephone: (215) 667-1713

Circle 213 on Inquiry card. The IS Pipeline™ Random Access Printing Butfer is patent pending.
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The TouchMat is made of a highiy-engineered. 3-layer vinyl material

that “pulls™ static off your body without hard sparking. and then

dissipates it through the mat at the optimum rate, draining it safely t

ground via a grounding cord. The static dissipation rates of the

matenal have been extensively tested and field-proven during years
Pe

Y Critic plications i nics

manufactunng. (Remember, the "Chips” inside your computer were
even more sensttive to static during manufacture.)
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PECIAL
INTRODUCTORY OFFER

1-800-328-0223



www.americanradiohistory.com

- SIGNIFIES OP CODE

SIGNIFIES DATA BYTE
! 3

DATA
BYTES

cccece - OP CODE, 0-31
dddddd - 6 BITS OF DATA PER BYTE

Figure 20: In the PDI G-set of NAPLPS,
op codes are distinguished from data
bytes by bit 6. If bit 6 is 0, the byte is an
op code; otherwise, it is a data byte.

has the appropriate input device can
even send handwritten messages
using NAPLPS as the encoding mech-
anism.

The best analogy to describe user
input in NAPLPS is to imagine that
the user is handed one or more blank
sheets of paper. (When the three-

POINTS °

ARCS

RECTANGLES

POLYGONS

INCREMENTAL LINE

Figure 21: Some examples of pictures that can be created with NAPLPS instructions.
Approximately 180 bytes would be used to encode the entire figure. The signature alone

requires 51 bytes.

dimensional mode is supported, the
user will be given an empty box.) The
user is able to type on the paper,
draw a sketch on the paper, or do
anything that his or her terminal
allows.

The “paper” is eventually passed to
a host computer, where it can be for-

warded to another user (electronic
mail), stored for later recall, or
analyzed by the host. The analysis by
the host can be minimal or extensive,
again depending on the application.
At this point, remember that
NAPLPS is only a sixth-level
specification in a seven-level model.

Get the best of your first micro.

There’s an easier way.

It's called dBASE II™ a relational
database management system that uses
powerful, English-like commands.

With a word or two, you create
databases, append new data, update,
modify and replace fields, records and
entire databases. Display any informa-
tion, report months worth of data in
minutes and zip through input screens
and output forms.

You can use it interactively and get
your answers right now. Or save your
instructions and repeat everything with
two words: do Manhours, do Project X,
do whatever has to be done.

It's being used for accounting, project
management and hundreds of other
applications.

To try dBASE Il free for 30 days,
drop by your local computer store.

Or if they're sold out, call us at
(213) 204-5570. If you don't like it,
you get your money back.

But we think you'll keep it.

Because having dBASE Il is like
having a black belt in micros.

250  February 1983 © BYTE Publications Inc

Ashton-late

© 1982 Ashton-Tate
CP/M is a trademark of Digital Research

Circle 34 on Inquiry card.


www.americanradiohistory.com

Deciding Which Computer to Buy

Of the 1.9 million people who bought small computers last Each of these languages hove their own machine
year, over 20,000 of them bought the wrong computer for requirements. COMPUTER GUIDE 1983 provides the name,
their needs. And no wonder. New products are introduced machine ‘and machine requirements, documentation and
into the market ot o breathtaking pace. The language price of over 500 dialects, for over 50 languages. COMPUTER
question. The terminolagy problem -RAMs, ROMs, bits, GUIDE 1983 helps you solve the language problem.

bytes, bauds, protocols and processors. What's important?
What's standard and what's optional? Even the dealers are

confused. Depending on your needs, there will probably be several
computers still in the running. Now the decision Is based on
the guts of the machines (hardware). COMPUTER GUIDE 1983
compares machine characteristics in an easy to follow
format. You don't have to be an electrical engineer to make
an intelligent decision.

4. What about the machine?

To help yau tackle this problem, we pulled together many of
our sources -including leading experts in the field,
manufacturers, marketing analysts, computer dealers and
customers. In addition, we utilized computer user groups,
clubs and associations throughout the United States, contacts
in Jopan and numerous industry and business publications. The solution Is to work top down and not to go any further
COMPUTER GUIDE 1983 is the notural result of learning from down than is needed. You?uses for the computger determines
the knowledge and mistakes of more than one million which machine choracteristics are important. COMPUTER
people. GUIDE 1983 divides the machine into five areas -the
keyboard, video display, printer, other peripherals and /0,
processor and memory and direct access storage. These five
areas correspond to your basic machine needs. For example,
an accountant needs a keyboard with a numeric keypad;
word processing requires a printer; games utilize o video

The following steps will help you with your computer
shopping -whether you're buying your first computer, or
updating the one you have. COMPUTER GUIDE 1983 can
help you make the right decision.

1. What is the computer to be used for? display; a mathematician wants a very fast machine; lots of
v ! - memory is best when using the LISP language: and so on, as

You may want to use it for entertainment, financial planning, the hardware combines with the appiication program to

learning how to speak a foreign language, office work, develop a complete computer system.

drawing and many other tasks a computer does well. The

possible uses of o computer are as varied as human activigies. COMPUTER GUIDE 1983 contains machine descriptions for

over 250 computer systems, produced by over 150

i i job?
4. Wi progsifaull cgtiamBgetje b2 manufacturers. Information is displayed in spreadsheets

There are thousands of application programs on the market -allowing you to get the information you need. You don't
to consider. It is the program that gives you the power to have to bother with extraneous details and cumbersome
control the actions of the computer. You must choose the right text. COMPUTER GUIDE 1983 con accommodate mitlions of
application program. people in making the right decision, as varied as those

declsions will be.
The first section of COMPUTER GUIDE 1983 surveys each of the
application programs available with camputers today. 5. Where to buy the chosen camputer system.

Similar programs are grouped together and compared -one )
against anather. COMPUTER GUIDE 1983 contains over 2,000 COMPUTEROGLIOE 1963 lists hundreds afigsindg s, by
geographical location, and by the products they sell. it also

application pragrams, grouped in over 100 categories ; 1

-irF:rc)lludirlwg grogroms f%r oricounting monoger?went provides additional consumer information. The first ship date,

professional uses, word processing, graphics. reseorch: the ship rgte, the num‘ber installed to date, grices and what
Sl sarminahondispasio) liGaTonETe A that includes, purchasing terms and warranties. COMPUTER

kil POLONG e ane ' py A GUIDE 1983 contains the names, addresses and phone

described using comparison charts -listing for each B f IOR Bcis of focTurets e J &4
opplicotion program: the program name, computer(s) and ISR ERClsC° 1O mOonUracturers SCaBNERen cstarey
throughout the United States.

system configuratian(s) required, the documentation
available and the price.

COMPUTER GUIDE 1983 provides you with a quick and No one wins when you buy the wrong computer or computer
efficient way of deciding which application program and product. Make the right decision. Use COMPUTER GUIDE
which computer and optians for that computer can do the 1983.

right job for you.
e—mesccccccccccccccccccscccccccccccamsi

Send me COMPUTER GUIDE 1983

The complete camputer buyer’s guide.

I'm enclosing my check for $32.75 plus $1.50 for shipping.
(Mass. residents add 5% sales tax.)

Mail to: CESS
P.O. Bax 345, MIT Branch P.O.
Cambridge, MA 02139
(617) 491-8925

J. The language?

You cannot get o computer to do anything useful unless you
know how to talk to it. This is no easy task. But, COMPUTER
GUIDE 1983 can help.

The second section of COMPUTER GUIDE 1983 guides you in
selecting the right language. Different dialects of languages
are grouped in their generic category. The BASIC longuage,
for example, is a generic name and has mony dlalects

-including Microsoft Basic, Atari Basic, Basic Plus and Basic-80. Name

Address
City, State and Zip.

Please allow six ta eight weeks far delivery.

COMPUTER GUIDE ond CESS ore trademorks of Computer & Electronic Supply
Services. P.O. Box 345. MIT Bronch P.O. Combridge. MA 02139,
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PROTECT
DEFP
macro | EPC€1
DEFT
Macro @ EPC2
DEF
DRCs | EOC3
OEF
Texture| EOCa
WORD
END | WRAP
ON
WORD
REPEAT | WRAP
OFF
REPEAT | SCROLL
TO EOL | ON
REVERSE| SCROLL
VIDEO | OFF
NORMAL | UNDER
ViDEO | LINE
START
sMALL | UNDER
TEXT o
sTOP
MED | FLASH
TEXT | CURSOR
NORMAL| STEADY
TEXT | CURSOR
DOUBLE | CURSOR
HEIGHT | OFF
BLINK | BLINK
START | STOP
DOUBLE | UNPRO-
SIZE TECT

Figure 22: The two control sets used in NAPLPS.

NAPLPS merely provides a vehicle
for the seventh level (commonly
called the application level) that com-
prises the application programs and
software (e.g., a banking program)
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that will run on NAPLPS. Many
special applications can be developed
and standardized at level 7 using
NAPLPS as a foundation. These ap-
plications may be very specialized

and might use only a subset of
NAPLPS.

When we discuss user input, it
should be noted that NAPLPS was
not developed as a standard to be
used for massive amounts of data en-
try in large data-processing centers.
NAPLPS was developed to be used
by people at home, at work, and at
play. It was designed to be elegant
and free-form.

NAPLPS was designed in this man-
ner based on the assumption that
most people do not want to interact
with computers in robot-like ways.
People will enter data by looking at
menus and pointing to selections,
rather than learning some complex
command syntax. As we mentioned
earlier, with a graphics tablet or other
digitizer, people will even be able to
input handwritten messages. Studies
have shown that people want as
much of their personality as possible
to be reflected in their communica-
tion. And they expect that if they
enter something reasonable, that it
should be accepted and handled in a
reasonable manner.

Macros

Macros (or macroinstructions) are
specified in NAPLPS to reduce the
amount of data that must be trans-
mitted from the host to the terminal.
Macros provide a mechanism where-
by a frequently used multibyte string
of text and/or graphics can be repre-
sented by a single-character macro. If
the name of that macro appears later
in the incoming data stream, the ter-
minal retrieves the multibyte string
and inserts it into the incoming
stream in place of the macro name.

Once the string has been inserted
into the incoming stream, the ter-
minal processes it as if it had come
from the host. Also, nesting of
macros is allowed so that one macro
can be used to retrieve several other
macros. Of course, you must be
careful to avoid looping and recursive
macros that will endlessly refer to
each other.

Ninety-six macro names are avail-
able. NAPLPS allows a unique, vari-
able-length string to be stored for
each name. Also, macros can be used
in two directions: from the host to the
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SALES COMPANY

SAVEON ... COMPUTERS - MONITORS
PRINTERS - PERIPHERALS - SUPPLIES*

Amdek Color | Monitor

Our Lowest Price Ever|

Manufacturers
Suggested
Retail Price -
OMEGA 449.00
PRICE

IDS 480 Microprism

NEW "Maisey'™ " Print Quality

Manufacturers
Suggested
o Retail Price
- 699.00
PRICE

OMEGA SALE PRICED PRINTERS MONITOR BARGAINS FROM OMEGA
DIABIOI620, Fiispew & dk inid dfad tore et 1,259.00 AMDEK VIDEO300MONITOR ........... 139.00
IDS PRISM 132 (COLOR) w/ACCESS . ... ... 1,559.00 AMDEK COLOR 11I-RGB MONITOR. . . ..... 399.00
C-ITOH PROWRITER 8510 AP . ........... 459.00 ELECTROHOME 13" RGBHIGHRES. . . ..... 649.00
NEC3S510SPINWRITER . . ............... 1,499.00 NEC JB1201M(A) 12" GREEN MONITOR . . . . 169.00
NEC SSS0 (IBMA 1 - = 5 = el smisr site mg o 5 cim 1,995.00 USIP-212" GREENMONITOR ........... 159.00
OKIDATA MICROLINE 83A PRINTER. .. .. .. 679.00 USIP-312" AMBERMONITOR ........... 175.00
MODEMS ON SALE THIS MONTH BIG SAVINGS ON ACCESSORIES
HAYES MICROMODEM Il (APPLENN) . ... ... 289.00 MICROSOFT SOFTCARD PREMIUM SYSTEM . 579.00
HAYES SMARTMODEM 300 baud . . ....... 230.00 MICROSOFT 64K RAMCARD far IBM . . . ... 269.00
SIGNALMAN MODEM (ATARIBS0) ....... 85.00 ORANGE MICRO GRAPPLER+ ... ........ 120.00
SIGNALMAN MODEM (IBMPC) . ......... 159.00 RANA ELITEl w/ CONTROLLER . ......... 439.00
UNADVERTISED SPECIALS ON * COMREX * EPSON ¢ ALTOS ¢ SMITH CORONA
® All Equipment Factory Fresh w/ MFT Warranty ® Prices Do Not Include Shipping Charges ® Mass. Residents Add 5% Soles Tax
ACCESSORIES & SUPPLIES SOFTWARE 5
OMEGA Hos A Complete Line of Accessories & Omega Cories Software by the following CALL TOLL FREE!
Supplies far the Apple Il and many other componies: 1.800-343-0873
Popular Computers by manufacturers like: ® American Business Systems ® Ashton Tate Call Toll Free for Ordering.
® D.C. Hyes ® Microsoft ® Tymac ® Dakin 5 ® Innavative Software ® Microsoft All Others call (617) 229-6464
®* M & R Enterprises ® Mountain Computers ® Sorcim ® Stoneware ® Visicorp CHARGE IT!

® Kensington Microware ® Proctical Peripherals

\"41
* T.G. Products ® Videx MasterCord / Visa

WELCOME AT NO
EXTRA CHARGE

CUSTOMER PICKUP NOW AVAILABLE

At Our NEW Location...
334 R Cambridge St., Burlington, Mass.
(617) 229-6464

MAGNETIC MEDIA

OMEGA Stocks Diskettes by:
® Dysan ¢ Elephant ® Maxell ® Verbatim

* PRICES, SPECIFICATIONS AND
AVAILABILITY OF ADVERTISED
MERCHANDISE SUBJECT TO
CHANGE WITHOUT NOTICE
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Everybody’s
Logic Analyzer

12 Channels

16 Words

Logic Analyzer

i

A logic probe and oscilloscope are no
longer adequate for analysis in today’s
digital world. For testing or debugging
microcomputer or other digital logic
circuits you need a real logic analyzer.

The LA-12 captures, stores and displays
TTL and LSTTL digital data so that
the instantaneous meaning of the data
stream (e.g. data value, ASCII code,
address) can be understood and
analyzed long after the actual events
have passed.

@ Easy to Use ® 10 MHz = Clock
Qualifier m Trigger input ® 3 Trigger
Qualifiers ® Built-in LED Display —
No oscilloscope needed = Compact
® Expandable ® Low Cost

30 day trial

Purchase an LA-12, useit, and if you are not
completely satisfied, return it within 30 days
and receive a full refund.

Free Offer

If you order within 45 days, and mention this
magazine, you will receive a $49.95 input cable
free with each LA-12 ordered.

Save $28.95

In addition, if you enclose payment with your
order you can deduct 5% and we will pay
shipping charges.
All prices are in US dollars for 120VAC.

To order in the Continenta} US call

TOLL FREE

Connecticut microComputer, Inc.

36 Del Mar Drive, Brookfield, CT 06804 |
(203) 775-4595 TWX: 710-456-0052 |

Q | Description Price Total I
Logic Analyzer $379.00
Input Cable 49.95
20 Color-coded
microclips 44.95

Connecticut residents add 7'4 % sales tax
Shipping & I
Handling $10.00 |
Total

[0 Company purchase order enclosed (Rated
Firms only)
Check

3 VISA [ MasterCard I
Acct. No. I
Signature Exp. Date I
Name (Print) I
Address I
City I
State Zip I

Dealer inquiries invited
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NAPLPS CODE

DEFINE MACRO 26
SELECT BLUE
CLEAR SCREEN
SELECT WHITE
POSITION (.05, .25)
TEXT "READY:"

END

MACRO 26

RESULT

READY:

Figure 23: An example of the use of macros in NAPLPS. Each time the code for Macro
26 occurs in the data stream, the word “READY:" will appear on a blank screen.

terminal and vice versa. The direction
can be specified when the macro is
defined. The typical direction is to ex-
pand the macro into the terminal as
described above. In the so-called
transmit macros, the expansion of the
macro occurs toward the host.

Transmit macros are usually asso-
ciated with programmable function
keys on the terminal. When a key is
pressed, the string associated with the
macro and the key is sent to the host.

Figure 23 illustrates a typical ap-
plication of macros. Here, a macro
has been defined. In this case, it was
given the number 26. Later in the
stream of NAPLPS instructions, the
macro name 26 appears and the
macro is expanded and processed by
the terminal. The screen will be
cleared to blue, the color white will
be selected, and the word “READY:”
will appear one-fourth of the way up
the screen and a little in from the left
edge. (Note that on the display screen
the word “READY:” may appear to
be one-third of the way up from the
bottom; this results from the fact that
the top quarter of the unit screen is
not displayed.) Only 1 byte was sent
to invoke this multibyte sequence.
With this type of compression, a
system can be made to appear very
fast, even over 300-bit-per-second
data links.

The Future of NAPLPS

NAPLPS has finally started to
emerge as the most extensive text and
graphics standard in existence. Many
companies have hundreds of people
working on NAPLPS-related proj-
ects. A survey in Data Communica-

www americanradiohistorv com

tions magazine predicted that
NAPLPS will be one of the most sig-
nificant achievements in information
exchange in the latter half of this cen-
tury.

Part of the reason for this populari-
ty is the fact that NAPLPS is not only
a video-graphics protocol but an in-
formation-exchange language.
NAPLPS has been used to encode pic-
tures for plotters, printers, laser
printers, and phototypesetters.
NAPLPS can be used to encode pre-
cise descriptions of logos, trade-
marks, and physical objects, things
which heretofore have been very dif-
ficult to describe precisely.

NAPLPS comes at a time when the
information industry is bursting with
new technology that exceeds existing
standards for information inter-
change. NAPLPS is a standard that
pushes this new technology to its
limits and still provides the capability
to accommodate unknown expan-
sions.

NAPLPS is only the tip of the
iceberg. In subsequent parts of this
series, we will describe how NAPLPS
fits into the larger scheme of local and
regional area networks and distribut-
ed intelligent-terminal systems.
Topics such as down-loading, file
transfer, and operating-system evolu-
tion and compatibility will be
covered.

Next month, we will begin to
describe in detail how to write and
decode NAPLPS information. In the
meantime, anyone interested in ob-
taining more information about
NAPLPS should obtain a copy of the
ANSI standard specification.®

Circle 10 on Inquiry card, ===
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ard Disk is Easy
to Control

Advanced Digital has solved the
problem of hard disk control with
the HDC-1001, a unique, eror-
correcting, microprocessor-based
hard disk controller board for
5-100 based computers. Now,
control of up to four 5% or four 8”
Winchester drives is a snap.

Occupying only one slot in the
S-100 chassis, the HDC-1001's
unique error-correcting
capabilities will detect and
conrect errors before you're even
aware of them. In addition, you
get up to 8-Bit single burst
correction, multiple burst
detection, programmable
conection/detection span, and
much, much more.

i

—

\\\“\\\\\l\\\\\\\\\\\\

With Advanced
Digital’s Error Correcting Controller!

Look at these outstanding
features:
® Built-in data separator
® Up to 5 MBits/sec data rates
® 256 sector addressing range

® CRC generation/verfication on
ID fields

® ECC generation/conection on
data fields

® Automatic retries on all enors

® Automatic restore and reseek
on seek enor

® 32 Bit computer generated
polynomical

® Complete documentation

® One yearwaranty

® Retail price: $500

12700-B Knott Street ® Garden Grove, California 926441

dogistered Trademan of Digital Research Comp.

Ask about our full line of $-100
products, including our SUPER
QUAD" single board computer,
SUPER SIAVE® processor boards and
SUPER SYSTEM® multi-user, multi
processor cormputer. Write or caill:
Sales Department

And now Advanced Digital
has really made it easy to add
hard disk capabilities by offering
you a perfectly matched,
thoroughly-tested disk subsystem.
The subsystern combines the
HDC-1001 controller with an
industry-standard 5 MByte hard
disk and comes complete with
cable and CP/M BIOS disk. With a
suggested retail price of $1800 (an
optional 20 MByte drive is available
for only $200 more), Advanced
Digital is by far vour most cost
effective way to gain control of a
hard disk.

® (714) 891-4004 TELEX 678401 tab irin

Copyright 1981 Advanced Digital Co
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Realizing Graphics Standards
for Microcomputers

Use of the Virtual Device Interface graphics system
will make portable graphics application software possible.

Emerging standards for interactive
computer graphics herald an era in
which serious graphics applications
will be as ubiquitous as spreadsheet
and word-processing programs. By
promoting program portability, mak-
ing it possible to run the same pro-
grams on different computer systems,
standards will create large markets
for both software and hardware
graphics products. As a result, the
development of sophisticated graph-
ics applications for microcomputers
will be economically feasible. The
benefit for the end user will be more
software offerings of higher quality at
reduced cost.

A History of Graphics Standards

The earliest graphics standards
were de facto standards created by a
small number of manufacturers who
established dominance in the field by
producing various successful graphics
output devices, such as Calcomp
plotters and Tektronix graphics ter-
minals. When these companies added
software support (for example, Tek-
tronix’s Plot-10 package), their im-
plementation of graphics-device-
control routines became the common
graphics language for applications.
This situation lasted until the early
1970s, when the need for broader and
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Fred E. Langhorst
Digital Research Inc.
POB 579
Pacific Grove, CA 93950

Thomas B. Clarkson 111
Graphic Software Systems Inc.
POB 673
Wilsonville, OR 97070

more flexible standards was recog-
nized.

In 1974, the Special Interest Group
on Computer Graphics (SIGGRAPH)
of the Association for Computing
Machinery (ACM) held the Work-
shop on Machine Independent
Graphics at the National Bureau of
Standards near Washington. This
conference marked the beginning of
formal efforts in the United States to
standardize graphics. The goal: to
define a generic method for describ-
ing pictures that could be output to a
variety of graphics devices such as
hard-copy plotters and vector or
raster video displays.

The International Workshop on
Graphics Standards Methodology
held in 1976 in Seillac, France, ac-
celerated the work begun by SIG-
GRAPH. A significant development
was the decision to break the stan-
dardization task into two com-
ponents: first, to develop methods for
making applications programs por-
table, and second, to develop a func-
tional description of a “core” or basic
graphics system.

In 1977, the Graphic Standards
Planning Committee released its first
draft of a graphics standard, the SIG-
GRAPH Core Standard. This draft
incorporated input and output

capabilities for a range of graphics
devices but did not address the
emerging field of raster graphics.
Then, after two more years of work,
the committee released a major pub-
lication, the Status Report of the
Graphic Standards Planning Commit-
tee, at the annual SIGGRAPH con-
ference in 1979. Included was a
methodology and specification for
the Core Graphics System, raster-
graphics extensions to the Core
System, a description of Metafile (a
device-independent picture file) and a
model for distributed graphics
systems. This document also provid-
ed the impetus for the formation of
the ANSI (American National Stan-
dards Institute) Technical Committee
X3H3 for Computer Graphics Pro-
gramming Languages. Formed in
1979, this ANSI group is now the
major graphics-standardization body
in the United States. Meanwhile in
Europe, the Deutsches Institut fur
Normung (DIN), the German stan-
dardization institute, was working on
a parallel effort to produce its
Graphical Kernel System (GKS).

Current Standards Efforts

Present efforts in standardization
focus on two main interface levels:
the programmer interface and the
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[ APPLICATIONS PROGRAM ]

PROGRAMMER
INTERFACE — ——— = = — = — — — —— — — —
LEVEL

—————————————— GKS INTERFACE

DEVICE
INTERFACE
LEVEL

————————————— VDI INTERFACE

Losvucs DRIVER ]

UNIVERSAL NAPLPS
DEVICE DRIVER

PHYSICAL DEVICE,

STANDARD INTERFACE NONSTANDARD

PHYSICAL DEVICE,

| VIDEOTEX DEVICEJ

INTERFACE

Figure 1: The two main levels of graphics standardization are the programmer and
device-interface levels. The Graphical Kernel System (GKS) provides a standard inter-
face between the application program and graphics utility programs. The Virtual
Device Interface (VDI) standardizes the interface between graphics utilities and device

drivers.

device interface. The programmer in-
terface refers to the conceptual model
as well as the syntax the programmer
uses when incorporating graphics
functions into an application pro-
gram. The device interface refers to
the protocol used for communication
between the device-independent and
the device-dependent functions
(sometimes called the DI/DD inter-
face). The programmer interface stan-
dardizes the calling sequence and
functions of a graphics-procedure
library, while the device interface
defines a device-driver protocol that
is consistent ‘for all graphics devices
(see figure 1).

The Graphical Kernel System

The Graphical Ker