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The Most Difficult

Step In Making Your 386 PC
A Real-Time Machine.

By slmpl\' Inserung chis diskertte into your
PC. yvou turn your 386 into one of the most
powerful real-ume developmenr == |

AN o\llL‘

=35
non -
applicansy plattorms available to engineers

0S-9000" makes it that casy! 1 hat's because
OS-9000% powcrful real-time fearures turn
your 386/PC into a real-ume mac hine. And

that means real ime in no ume for you

Compact (53K), fully ROMable,
pre-emptive real-time kernel

Uses UNIX process and |/0O models

Complete UNIX and resident
development environments

Optimizing ANSI C compiler,
assembler/linker/source level debugger

[ Run DOS apphcétuons under 0S-9000

Robust 1/0 (hard and flexible disk, tape,
SCSI Common Command Set, support
for PC-DOS format disks)

lndAustry-stand_ard networking (optional)
e Fthernet (IEEE 802.3)
e NFS Version 2 (client/server)

Power ful graphics support (optional)
e X Window System V11R4 running
on VGA hardware (client/server)
e OSF/Motif Version 1.1.1 running
on VGA hardware (client/server)
e RAVE for realtime graphics and
multimedia

Get All The Answers.

Still have questions? Call our

coll-free number to receive your free

copy of Questions & Answers for Sertous
386/PC Users to find out how you can have
real time in no ume. Or call Microware o

order your complete “plug-and-play”
05-9000/386 package for only $995.

Call Microware Today!

1-800-473-3000

In California,
call (408) 980-0201
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MIC ROWARE SYSTEMS CORPORATION

1900 N.'W. 114ch Strect
Des Moines. lowa 50325-7077

MORE CHOICES * MORE OPTIONS ¢ TOTAL SUPPORT
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IHO DO YOU CALL W
T DEBUG?

The problem with most real-time operating systems Is
simple, they're not an integrated solution. You end up dealing
with a multitude of suppliers for languages, compilers, debug-
gers and other important development tools. And when
something does go wrong, it can be a frustrating experience
trying to straighten out the mess.

Modularity Lets YOU Choose Just What You Need.

The modular design of OS-9 allows our Operating System
to adapt as your requirements change. OS-9 can support a
complete spectrum of applications — from embedded ROM:-
based code in board-level products all the way up to large-
scale systems

Why Not Try the
Microware One-Stop

The O5-9 Success Kit

| Support is Part
f the Package.

Total Solution?

Microware’s OS-9 Real-Time
Operating System is a total inte-
grated software system, not just
a kernel. We offer an extensive
set of development tools, lan:
guages, |/0 and Kernel options
And this total integrated solution
is entirely designed, built and
supported by the same expert
Microware team.

Development Tools:

C Source Level Debugger
Symbolic Debugger
System State Debugger
uMACS Tex! Editor
Electronic Mall
Communications

Super Shell

Kernel Options:

Math Coprocessor Support

Microware is a regastered trademark ol

" *VAX hosted

Microware Systems ( orporation
(S5 9 1a a trademark of MiCroware
UNIX is a trademark of AT&]
VAX ts a trademark of DEC

Total Integrated Solution for Your Next Project

MMU (Security Protection) Support

*Resident or UNIX versions available

Microware is proudly setting

e industry’s standard for cus-
Languages: mer support. You'll find pro-
c.

5 sssional and comprehensive

Pascal chnical documentation and a

Fortran ustomer Hotline staffed by

Ma.. - ) . : = ’
yurteous > -

Rasets us and authoritative soft
are engineers

1/0 Options:

SCSI, SASI & SMD Disks
3-, 5-. 8-Inch Diskettes
Magnetic Tape

Ethernet - TCP/IP

Arcnet - 0S-9/Net

So stop messing with sim-
le kernels and independent
ppliers. Call Microware today
d find out more about the

ne-Stop Integrated Solution”
with OS5-9!

—mucrowwe— 05-9
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_~Microware Systems ns Corporation
1900 N.W. 114th Street
: Des Moines, lowa 50322
\. Phone: 515/224-1929

T e — -

Western Regional Office

4401 Great Amenca Parkway
Santa Clara, California 95054
Phone: 408/980-0201

Microware ]apan Ltd e
41-19 Honcho 4-Chome
Funabashi City

Chiba 273, Japan L
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hen you're looking for system software to power your

386™ PC. why settle for just a snack? With Microware's
0S-9000® Real-Time Operating System you'll enjoy a hearty
C development environment that will satisfy even the most
demanding embedded applications.

REAL-TIMj KERNE]

H.l.'ll LOPMENT AND Di
SCREEN EDIT g
AND RISC ¢

.!:l CGING, M '\um‘
R, B0 MLy

0S-9000 is a multi-user, multi-tasking operating system built
around a powerful real-time kernel. But, we didn't stop there.
0S-9000 provides you with a sophisticated C language
development platform including a source level debugger, and
2 macro assembler and linker And because OS-9000 1s a

CONTACT MICRH 0 E*
complete operating system, 1t includes S(‘)Phlstlcated /0 ME INDUSTRY ‘.l',‘: FOR MORE INFORMATYO
FALT \\I"“ \ EAL T ) ! ON R

’ : VELDPMEVT MEMLLTIA A (N
extensions for disk and tape support, 80 powerful utilities and FHOFMENT To0! HHEDIA INTER
the uMacs screen editor. Plus, 0S-9000 lets you execute DOS

and compatible applications as a task.

And. there’s more. Choose from options that let you
seamlessly network 386 PCs together and even allow your 386 1‘800‘47 5 ‘9000
PC to perform as a hard disk server for other PCs. Or choose

% !
industry-standard network packages that transparently Call Microware TOdaY‘
connect 0S-9000 to other development planurms. And then In California call, (408) 980-0201
there's RAVE®, the revolutionary real-time multimedia
development environment that incorporates real-world

images and sounds into easy-to-use interfaces. a

Your “pluﬁ-and-play” 0S-9000/386 C development system IS WM/

now available for just $995. Call Microware® today to order [ i —
0S-9000 and to find out how you can add vour favorite MICROWARE SYSTEMS CORPORATION

toppings. We won't let you go away hungry' 1900 N.W. 114th Street * Des Moines, lowa 50325-7077

MORE CHOICES - MORE OPTIONS  TOTAL SUPPORT
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ScanGraphics, Inc.
11033 Aurora Avenue ‘ . .
Urbandale, lowa 50322
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“To give our BowlerVision® system the greatest
flexibility, we needed a full-function operating system.
Microware’s OS-9° gives us the ability to develop a
real-time system right on the target hardware.”

Brunswick Corporation is a 145 year Brunswick needed a ROMable real-

was the natural choice. The system lets
old company whose business includes the time operating system with 1/O capabilities

center proprietors concentrate on their
design and manufacture of consumer recre- allowing field upgrades. “OS-9 is built

ition equipment, as well as defense con around a powerful, ROMable real-time

tracting. Brunswick’s Bowling and Billiards Kernel. But, no simple kernel can match

customers and their profits, not solving sys-

tem problems.”
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0S-9 and its comprehensive suite of

Division developed BowlerVision, a fully- the suite of sophisticated development real-time development tools provided a

B0t

anuUBAY BIOINY EE01L |
oy ‘soydesnueds

integrated control and supervisory system tools and inherent 1/O capabilities avail- total solution for Brunswick. Find out how

for bowling centers able under OS-9. These tools give us the Microware can put OS-9 o work for you.

ability to easily write device drivers to efh- Call us roday to order a FREE copy of the

ciently add new hardware to existing sys-

“Microware’s OS-9 Real-Time
Operating System provides the
functionality to easily incorporate
new hardware.”

OS-9 Caralog (your complete guide to the

temns.” OS-9 Operating System )

“As an intelligent product for Call Microware Today!

As the heart of Brunswick’s t:((:::ss;)‘(’lr::::t' t?(::‘vele;;/:\lg:n ";;l:el ;(;)::d 1 ‘800’4 7 5 ’9000

' 8 » ) 5 FaY - {
P\u\\ltf\ 510N, OS-Y Lnl\(rul\ maore rh.m L) and TPllablllt)’ ()f 08'9 helped Us ln (,dllfnrnla, C'J” (408) 980,0201

srocesses. including communicating with . :
R B i . achieve this transparency.”

the individual pinsetters and monitoring =

cash registers. Plans for BowlerVision "Even though the BowlerVision sys- W
called for the ability to add new teatures as

tem puts powerful features ar the hands of
MICROWARE SYSTEM ’
the product evolved, as well as customizing bowling center proprietors, these people e

. ) 1900 N.W 114th Street » Des Momes, lowa S0325.7077
SYSIems 1O mecet customers nt‘(‘d\

Phone (5315) 224-1929 « Fax (515) 224-13%82

don't have to be software engineers. OS-9

MORE CHOICES « MORE OPTIONS « TOTAL SUPPORT

All eand Of proguct NGMES ard YRCeMmarks or regesiared Facemarss of thew raspactive hoiders
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Pick up these ROMs and
you're in touch with the

world’s most powerful
real-time 680X(0 system

software solution—0S-9.

But 0S-9 is so much more than just a powerful

real-time kernel. Check out this Critical Features
Checklist to find out how 0S-9 can give you

“Real Time In No Time.

Real-Time Operating
System Features

Robust Development
Environment Features

CRITICAL FEATURES CHECKLIST

Sophisticated |/0
Features

Compact (28K), high
performance realtime
kernel for demanding
applications

Uses UNIX process and
| /0 models

Multi-user, multi-tasking,
pre-emptive scheduler
Modular architecture

User-instaliable system
calls

Interprocess
communication facihiies
e semaphores

e pipes

e Signals

e gvents

e shared memory

L

UNIX-hosted
development (UniBridge)

PC DOS-hosted
development (PCBnidge)

Complete 680X0
development
capabilities

e highly-optimizing
ANSI C compiler,
assembler/linker

C source level and
system level
debuggers

PVCS source code
control system

advanced shell
interface (MShell)

Hard and fiexible disk

support, SCSI Common

Command Set

Tape support

WORM support

Networking

e Fthernet (IEEE 802.3)

e NFS Version 2

e ARCNET (SMC Data
Point)

Graphics

e X Window System
V11R4

e OSF/Motf Version
1.3

e RAVE for real-ime
graphics and
multimedia

Ao ask us about 0S-9000" for 3867486 and RISC processors.

Grab the Power.

So get your hands on these
ROMs that have been proven in
thousands of specialized and
demanding 680X0 applica-
tions. Call Microware today to
put 0S-9 to work for you.

1-800-475-9000

Call Microware Today!
In California, call (408) 980-0201

—UCoY . —

MICROWARE SYSTEMS CORPORATION

1900 N'W 114th Street ® Des Momnes, lowa 50325-7077
England / Benelux. (34) 703 601990
France / Spain / Italy: (33) A2.58.63 00
Germany: (49) 6221.8620481 « Sweden: (46) 18 1492990
Swilzerland (41) 56.83. 1377

MORE CHOICES « MORE OPTIONS « TOTAL SUPPORT
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When it comes to real-time system
software, Microware Systems Laorpora
vion leads the way. Now, we offer twi
books that provide you with complete
real-time solutions the OS-9 and
OS-9000 Catalogs

Microware offers the broadest range of
real-time solutions in the industry. Data
dheets and flyers just weren't enough to
tc“ OUT STOrY, SO we wrote thc,\c hx\l\s o
rell vou about our real-time operating sys-
tems. These catalogs are chock-full
more than 330 pages of useful information
about our operating systems including
networking, graphics, language compilers
and productivity tools

0S.9 is the world's leading real-time
operating system for 680X0 based sys
rems. OS-9 has been designed into thou-
sands of embedded applications from
industrial automation to consumer
elecrronics

0OS-9000 s a portable real-tme oper-
ating system written in C for advanced
CISC and RISC processors. The ability
to port OS-9000 to various hardware plat
forms “future-proofs” your real-time soft-
ware investment through the 1990s

Put the world’s real-time leader to
work for you today.

For Your Free Catalogs, Call

1-800-475-9000

In California, call (408) 980-0201

- ucoyjol—

MICROWARE SYSTEMS CORPORATION

O ———————————————————————————————————————————————————————————————————
1900 N W. 114¢ch Streer » Des Moines, lowa 50322
Phone: (515) 224-1929+ Fax. (515) 224-1352

MORE CHOICES « MORE OPTIONS « TOTAL SUPPORT
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0S-9000 Gives You A
Real-Time O.S. That’s Loaded.

Sy
«/: AN\~
v R L

3

[0S5-9000

| STANDARD FEATURES: 'AVAILABLE OPTIONS:
REAL-TIME KERNEL NETWORK FILE SYSTEM

——.'

s - . i | ROBUST [/0 INOUSTRY - STANDARD > =
4 When you're looking over the lot of system software to RESIDENT. C DEVELORWERT. | LAV Ao siis &
AND DEBUGGING sRAPHICS (RAVE
power your 386 PC, why settle for an econo-box? With MACRO ASSEMBLER & LINKER | “Sems mumsa me wmat insomiio
Microware's OS-9000® Real-Time Operating System you'll be | 80 UTILITIES W T I g Wt
in the driver’s seat of a fully-loaded C development environ- UMACS SCREEN EDITOR

| DOS EMULATION |
CISC AND RISC PORTABILITY | |

0S-9000 is a multi-user, multi-tasking operating system built $ 995 |
around a powerful real-time kernel. But, we didn’t stop there. |
0S-9000 provides you with a sophisticated C language devel- TASKING STON SPREO! e AT SN
opment platform including a source level debugger, and a
macro assembler and linker. And because OS-9000 is a
complete operating system, it includes sophisticated [/0 ex-
tensions for disk and tape support, 80 powerful utilities and
the uMacs screen editor. 0S-9000 also supports DOS emula-
tion to let you run your favorite DOS applications.

And, there's more. Choose from options that let you seam- 1‘800‘475‘9000
lessly network 386 PCs together and even allow your 386 PC

ment that will put power back in your embedded applications.

to perform as a hard disk server for other PCs. Or choose Call Microware Today!
industry-standard network packages that transparently
connect OS-9000 to other development platforms. And then In California call, (408) 980-0201

there's RAVE”, the revolutionary real-time multimedia devel-
opment environment that incorporates real-world images =

and sounds into easy-to-use interfaces. W

Call Microware™ today to order your ready-to-drive OS-9000

C language development system for just $995—and vou'll be _MICROWARE SYSTEMS CORPORATION
in the driver’s seat with real-time power! 1900 N.W. 114th Street * Des Moines, lowa 50325-7077

MORE CHOICES - MORE OPTIONS * TOTAL SUPPORT
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' Trim 10.75

Trim 10.875

Our exciting, new products
offer total performance for unbeatable
real-time solutions.

Introducing the most powerful family of operating systems, microkernels and compilers for
embedded 68XXX real-time design. Bar none.

New 0S-9° Version 3.0 brings raw speed to next generation technologies like ISDN, MPEG and
X.25, as well as advanced industrial applications. 0S-9 also delivers determinism and preemption
across the entire 0S-9 architecture, including kernel and 1/0 systems. For even greater
performance and reduced size, the Atomic 0S-9" microkemel brings the power of 0S-9 into new

F egtly matched to 0S-9 and Atomic 0S-9. And, Ultra C is available for your snginaermg
W ul on, # erlt’sos-s Unix or DOS. '
' To lea {% lore Mncrowafe's new family of en

",if ‘-{ T r[ f\' ‘30P Q} { ; w ". a

L ey T ; 5
' r i ) : . ¢ -
-

4
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Tabloid Size:

Bleed = 11" x 13.75"
Trim=10.75" x 13.5"

75" Border between Trim and
live matter. (See guide).

. hyper-embedded environments. Ultra C" ties it all together by generating lightning fast code

. — S—— eem—m e —
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“Reliability is essential when

we’re designing systems for

»

military aircraft.

Microware’s track record with real-time system
logical choice.”

software made OS-9 our

Systems Research Laboratories (SRL),
a leading defense contractor, designs and
builds avionics syster)s for the military
These systems include heads-up and heads-
down displays, digital scan converters and

electronic warfare equipment.

“Microware’s OS-9 Real-Time
Operating System provides the
reliability we need to develop
sophisticated avionics systems. ”

SRL had tried other systems, including

«dumb” kemels, but none provided the relia-

bility needed for their demanding military
applications. Then, SRL turned to
Microware's OS-9 Real-Time Operating
System. “We looked at Microware's track
record. as well as evaluated O5-9's pertor-

LAl

mance in our units

“Microware consistently develops and
designs quality software products. Their
0S.9 Real-Time Operating System was the
logical choice for SRL.”

Before SRLs systems are installed on
military aircraft, every system is put through
its paces. “Our products are found in the
most sophisticated military aircratt. We've
designed Microware'’s OS-9 into our cntical
avionics systems because of 1ts rehability and

functionality.”

“We put every embedded O5-9
system to the test.”

0S.9 and its comprehensive suite of
real-time development tools provided a total
solution for Systems Research Laboratones

Find out how Microware can put O5-9 to

work for vou. Call us today to order a FREE
copy of the OS-9 Catalog (your complete

guide to the OS-9 Operating Sy stem)

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

——ucoijae—

MICROWARE SYSTEMS CORPORATION

1900 N.W 114th Street * Des Mowmnes, lowa 50322
Phone: (515) 224-1929 « Fax: (515) 224-] 352

MCToware & a registored racdemark of Microward Systoma Lorpora
von OS50 s a rademark of Mcrowane Systems Corporation ARl othey

Drand or L'!L\Mt names are radomar ks O regesinred irmdemarks of
ey respeCine holcken

MORE CHOICES * MORE OPTIONS « TOTAL SUPPORT
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0S-9000. Bringing Economy of Desig
to Industrial 386 PC Developers. 7
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Now, real-time high-performance system
software is available for your industrial PC
Microware Systems Corporation, the
world’s leader in real-time VME system
software, brings an economical real-time
solution to industrial PC developers. In-
troducing OS-90007* the first real-time
operating system designed to unleash the
power of your 386 hardware.

Real-Time Response To
Control Multiple Tasks

Why waste the power of your 386 by letting
it control only one function at a time?
Unlike PC-DOS, OS-9000 is a true multi-
user and multi-tasking real-time operating
system. Now you can utilize a single PC as a
powerful time-sharing system able to control
multiple processes simultaneously. And by
using industry-standard protocols (like
Ethemet and Arcner), OS-9000 allows PCs
to be interconnected and connected to dif-

ferent computers to exchange data quickly
and easily. This versatility tremendously in-
creases your productivity, while it reduces
development time and equipment COsts.
Plus, interfacing to standard or custom 1/0O
controllers is a snap.

Get OS-9000 Today

Pre-configured versions of OS-9000 are

now available for your 80386 PC-compatible
hardware. These systems include integrated
development tools such as a “shell” user
interface, over 70 powerful utilities, a super-
lative C compiler, a C source-level debugger
and a screen editor. Your full-featured, “plug-
and-play” OS-9000/ 386 system i1s now avail-
able for just $995.

Call Microware® today to order your copy
of 08-9000. Or order a FREE copy of the
OS-9000 Catalog (your complete guide to
the OS-9000 Real-Time Operating System).

" 38ls/ PC- DOS

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

= Ucoyjo/ie—

MICROWARE SYSTEMS CORPORATION

1900 N. W 114th Street » Des Moines, lowa 50322
Phone: (515) 2241929 Fax: (515) 224.1352

PODOS o trsademark of TRM . AT onbeey brarsd of prondecr rantves soe
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" Microware’s OS-9 Real-Time Operating System is the
acknowledged leader in real-time system software for
industrial and intelligent consumer electronics applica-
tions. Now, OS-9 is firmly established in the exciting new

.2l instrumentation, traffic control
industry of interactive television.

zineering. OS-9's high-performance
05-9 — AN EMERGING STANDARD yifebitee: Unilroad 1/0 support, tightly integrated

jent and unsurpassed technical
0S-9 is becoming the standard in interactive television

through its acceptance and use by:

Set-Top Box Manufacturers — More than 20 major

manufacturers are building OS-9-based set-top boxes.

P n over 4,500 products, desig ave relied on
Network Providers — 0S-9's flexibility handles all sizes

of networks, ranging from small-scale “private" systems
to teléphone- or cable-based WAN:S.

Microware’s quality solusil 2ir demanding
applications. Micro ) 9001 certification

reflects our total cc pality and reliability
Video Server Providers — Both low-end and high-end in our products.

OS-
server Platforms s tanget X Learn how Microw wdie your real-time desig

[
1 ¢ -r .
L&RS J = ¥

- -

.,&um iders and Application Developers — Can challenges. Call Micre |I-f6€ at 1-800-475-900

=y

'_ <9-b ase iy;;‘_'_ elopment software from more information. ' ‘

o
‘ ~ I ca
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1900 N.W. 114th Stree! « Des Moines, lowa 503257077
Phone: 1-800-475-8000 or (515) 224-1929 » Fax: (515) 224-1352 « Internet infocimicroware.com
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APRIL 6, 1989
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device, such as a mMOUsE,
touch pad, or touch screen,
or any pointing device that | ‘ |
supplies X/Y coordinate In- PR ENATATOR T = 4 e
formation..

The video driver, In addi-
tion to supporting the moni-

The indicators, controls, and
menus needed to configure an
interface are available as li-
brary components, t0 which
you gain access through
Rave's interactive, menu-
driven presentation editor. If

No code required to
build graphics, video,
audio, and
customized menus

- TODD EARLES

- Microware Systems Corp

The Rave multimedia devel-
opment tool 1s an extension

you want to add components
that are not available in the
library, you can build them
by combining geometric

tors, provides the drawing
and block primitives used to
build more complex functions
in the GSL and presentation
oditor. You can draw lines,

of Microware's 0S-9 real-time primitives in the library. As

—
operating system that simpli- an alternative, you can digi- rectangles, polygons, circles,
eny- fies the design of realistic tize photographic images L’of ellipses, and rectangles with Rave lets you generate Images, as well as stounds, based onreal- | §
on- yser interfaces for instrumen-  actual components. You can rounded corners, as well as world phenomena from & control environment.
[ tation and process-control also input audio segments di- manipulate text. Dashed ‘
Ion systems. rectly into the Rave inter- = e , .
ite Rave (real-time audio/ face. The GSL builds upon the provide an interactive, menu- | 3§
nd | video environment) enables Rave consists of three GFM to create the more com- driven development environ- |
he | you to combine high-quality = packages: a graphics file man- plex concepts required for an ment for building applica-
audio and video, computer- ager (GFM), a graphics sup- application. These include tions. With the presentation
a- | generated graphics, and cus- port library (GSL), and a controls, which are objects on editor, you can 'mampulate i
d | tomized menus to build easy- presentation editor. The the display that mimic the be- the controls, indicators, and
0 | to-use interfaces and control GFM and GSL, together with havior of switches, and indi- menus supported by the
] | panels. The interfaces and the OS-9 operating system, cators, which are objects on GSL.
panels contain real-world provide the platform on the display that mimic the be- You operate the presenta-
sounds and images that rep- which the user interface and havior of output devices. The tion editor with a keyboard
 resent an actual control envi- application run. The presen- library provides a number of and a mouse. You enter audio ,
ronment. tation editor supplies the controls and indicators; you information directly through ;
By contrast, most user . tools with which you develop can build additional ones us- 4 microphone or from a disk. |
torfaces for factory-floor ap- the user interface. ing customizable menu tem- You can enter video images |38
plates. Both controls and in- in three ways:

- plications are difficult to use
in-
| terfaces typically consist of
| noninteractive displays or

and intimidating. Those

Graphics file manager

The GFM supports the In- |

put, video, and audio drivers
needed to create the user n-

dicators can be implemented
either by generaling com-
puter graphics or by digitiz-
ing an actual image of the de-

e By choosing an image
from the clip-art library,
which is included as part of
the presentation editor. This

- L.

\ light boards; the best ones
| are based on black-and-white terface. vice.
| \ graphics drawn on conven- The input drivers support &= : The menu templates allow library contains more than 40
/ tional CRTs. any keyboard from an IBM  Todd Earles, manager of you to work with both simple 1mages, such as meters and |
| | Rave enables nonprogram- PC-compatible unmt to a cus- multimedia products at text and complex images. pushbuttons. 2
/ | mers o create custom audio/ tom keyboard designed for a Microware Systems Corp. You can display these menus e By using an external 1
[f1 | visual terfaces without specific application. The driv- either constantly, with a paint-box package. Rave in- | 1
i 'fa | wnting a single line of code. ers also support a pomntng menu bar or a menu of icons, cludes an interchange-file- |§ {
'. { a | lines, patterns, variable-size or only when they are format specification for trans- {8
¢ B T Y = pens, or any combination of needed, by using pop-up Of ferring images from other |
; - GSL.CONTHOLS AND INDICATORS | these may be used. pull-down menus. In addi- packages into Rave. -
| o | \coumm.s INDICATORS - With Rave’s audio tools, tion, the GSL provides 2 e By using a camera o i
IEE | oo =5 = you can capture, edit, and number of housekeeping digitize the image. |
[y || Pbﬁ?eb‘égggn(g?- on/oft and '-"Leoaa'fé‘)‘e‘e' (eg, VU meter on an audio MXer play back audio segments. functions that simplify the J
Jor G — — Audio may be input from any development of an applica- The presentation editor
: r *xfbe u | | N‘Us’;iﬁ (gr? sh"’i%%‘ﬁ?e% Level (eg, fuid level in a tank) external source, such as a mi- tiqn, sugzl} as a mess.age-han- alsp comes with its own -
; -G ifep ) | k- = — crophone or cassette. The dling utility and a clip board. paintbox graphics package |
| .  thay - | Sidebar (eg, volume controf) | Strip chart (eg EKG readout) audio quality 18 limited only that allows you to modify
:n end | €0 meter (eg. record level in a cassette deck) by tl:se hardware. Xou can Application builder either computer-generated or
ye lﬁostri"“ gomblne the audio with video Rave's third package, the digitized real-world images.
| typ . Nurg:n:; ‘rera;doul (eg, frequency on a frequency images to complete the man- presentation editor, draws Though Rave lets you de-
A ' | : , | joseerer machine interface. upon the GFM and GSL to velop an applications inter-

B Densitron’s SPX20 Series RS232
Controller provides remote operation

B simpie Interface to 400x5640 graphic
LCD and plasma displays

2540 West 237th St. = Torrance
(213) 530-3530 a FAX: G2/

TELEX M3 91
. fAINs (0959) 76600
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face without writing a single
line of code, it makes provi-
sions for those who wish to

| supplement Rave's capabill
ties. Rave defines a simple 1In-
terface for linking programs

- or functions written in C. It
| also provides a template for
controls, indicators, and
| menus, thus simplifying the
" development of these objects.
Rave runs on top of OS-9,
which is available for most

BEHIND THE DESIGN

From CDI

players to
the factory
floor

Rave originated from Mi-
croware's involvement
with compact disc interac-
tive (CDI) technology.
CDI permits the combina-
tion of computer programs
with digital audio and
video to form an mterac-
tive environment.

In 1986, Philips Con-
sumer Electronics was
evaluating 40 to 50 operat-
ing systems for its CDI
player and chose Microw-
are's 0S-9. Microware
then developed software
based on 0S-9 for the soft-
ware portion of the CDI
Greenbook, a standard for

| CDI players. Todd Earles
was a coauthor of the soft-
ware.

While working on the
Greenbook software,
Earles had to keep in mind
that the average CDI end
user was nontechnical. The
user interface for Philips’
product therefore had to
be intuitive. Microware
decided to incorporate
real-world images and
audio to make the software
as easy to use as possible.
Working with the French
eompany Thomson, Mi-
croware developed Rave.

At first Rave was just
& run-time support system
for consumer electronic
‘Products like CDI. But
then Microware realized
that its typical customer,
Aan end user working in in-
‘dustrial environments,
‘Also typically lacked pro-
Jgramming experience and
L might benefit from Rave.
B gefore marketing Rave
W0 mdustrial users, Mi-

o ptoWare added features to
gstiinate time-consuming

i repetitive work.

#iries headed develop-
sent of the presentation
gtor, which generates all
! . ft_"‘ the user interface,

suAing graphics, audio,

S UBEr Interaction. The

ot frees the user from
to develop such
i He or she can then
& Tull attention to
R the application.

",
- ——

VMEbus CPU boards. The
operating system supportis 4
complete development envi
ronment on 0S-9 target
hoards, as well as on a vari-
ety of remote hosts linked by
either backplanes or LANSs.
0S-9 includes a full-function,
real-time kernel and inde-
pendent file managers. Be-
cause 0S-9 is modular, you
can use only those modules
that are required for your ap-
plication. This feature en-
ables you to reduce the size
of your application and con-
serve memory.

Devices that currently sup-
port Rave include Prima
Graphics’ Virtuoso video

hoard and the OKI audio
chin. To port Rave to hard
W ai'v. you le‘l‘\ need to port
the low-level graphics, audio,
and input drivers.

Prices for Rave are $300
for the GFM, $175 for the
GSL. and $995 for the pres-
entation editor.

For more information on
Rave,

Circle No 254

e —————————

Todd Earles 18 manager of
multimedia products for Mi-
croware Systems Corp, 1900
NW 114th St, Des Moines, IA
50822. Phone (515) 224-1929.
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So Much Real-Time
Power. Such A Small

Package.

Pick up these ROMs and
you're in touch with the
world’s most powerful

real-time system software
solution—0S-9. But 0S-9
is so much more than just

a powerful real-time kernel. Check out this
Critical Features Checklist to find out how 0S-9
can give you “Real Time In No Time.”

Real-Time Operating
System Features

Robust Development
Environment Features

CRITICAL FEATURES CHECKLIST

Sophisticated 1/0
Features

Compact (28K), high-

performance real-time
kernel for demanding

applications

Uses UNIX process and
1/0 models

Multi-user, multi-tasking,
pre-emptive scheduler

Modular architecture

User-installable system
calls

Interprocess

* semaphores
* pipes

* signals

s events

communication facilities:

UNIX-hosted
development (UniBridge)

PC-DOS-hosted
development (PCBridge)

Clomplete development

capabilities:

¢ highly-optimizing
ANSI C compiler,
assembler/linker

¢ C source level and
system level
debuggers

* PVCS source code
control system

* advanced shell
interface (MShell)

Hard and flexible disk

support, SCSI Common

Command Set

Tape support

WORM support

Networking:

¢ Ethernet (IEEE 802.3)

* NFS Version 2

¢ ARCNET (SMC Data
Point)

Graphics:

* X Window System
V11iR4

* OSF/Motif Version
1314

¢ RAVE for real-time
graphics and
multimedia

Also, ask us about 0S-9000 for 386/486 and RISC processors.

MORE CHOICES * MORE OPTIONS ¢ TOTAL SUPPORT

Grab the Power

So get your hands on these
ROMs that have been proven in
thousands of specialized and
demanding applications. Call
Microware today to put 0S-9
to work for you.

1-800-475-9000

Call Microware Today!

In California,
call (408) 980-0201

—uctoyare —
MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Screet
Des Moines, lowa 50325-70

“




The Most Difhicult
Step In Making Your 386 PC

A Real-Time Machine.

By simply inserting this diskette into your
PC, you turn your 386 into one of the most
powerful real-time development and
application platforms available to engineers.
OS-9000" makes it thar easy! Thar's because
0OS-9000s powerful real-time features turn
your 386/PC into a real-time machine. And
that means real time in no time for you.

A

CRITICAL FEATURES
CHECKLIST

Compact (53K), fully ROMable,
pre-emptive real-time kernel

Uses UNIX process and |/0 models

Complete UNIX and resident
development environments

Optimizing ANSI C compiler,
assembler/linker/source level debugger

Runt DOS applications under 0S-9000

Robust 1/0 (hard and flexible disk, tape,
SCSI Common Command Set, support
for PC-DOS format disks)

Industry-standard networking (optional)
* Ethernet (IEEE 802.3)
* NFS Version 2 (client/server)

Powerful graphics support (optional)
¢ X Window System V11R4 running
on VGA hardware (client/server)
* OSF/Motif Version 1.1.1 running
on VGA hardware (client/server)
* RAVE for real-time graphics and
multimedia

Get All The Answers.

Still have questions? Call our

toll-free number to receive your free

copy of Questions & Answers for Serious
386/PC Users to find out how you can have
real time in no time. Or call Microware” to

order your complete “plug-and-play”

OS-9000/386 package for only $995.

Call Microware Today!

1-800-475-9000

In California,
call (408) 980-0201

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Streer
Des Moines, lowa 50325-7077

MORE CHOICES * MORE OPTIONS * TOTAL SUPPORT




Ten New Tricks ‘
0OS-9000 Can Teach Ygur PC

s

Is your PC just sitting there wasting away
because it’s only letting one user run one pro-
gram at a time? OS-9000 from Microware
teaches your PC to do things you never thought
were possible. OS-9000 can make your PC sit
up, shake hands, speak and fetch — all at the
same time. OS-9000 is a complete real-time
operating system from the world leader in real-
time VME system software.

Start Teaching Your PC
New Tricks Today

Pre-configured versions of OS-9000 are
now available for your 80386 PC-compatible

hardware. These systems include meegrared | 80047 5-9000

development tools such as a “shell” user inter-
P

face, over 70 powerful utilities, a superlative C Call Microware Today!
compiler, a source-level debugger and a screen

editor. Your full-featured, “plug-and-play” In California call, (408) 980-0201
OS-9000/ 386 system is now available for

just $995.

Call Microware today to order OS-9000. W

Or call us for your FREE copy of the OS-9000 - - -
Catalog (your complete guide to the OS-9000 MICROWARE SYSTEMS CORPORATION

Real-Time Operating System). 1900 N.W. 114th Strect » Des Maines., lowa 50322

MORE CHOICES * MORE OPTIONS « TOTAL SUPPORT




When it comes to real-time system
software, Microware Systems Corpora-
tion leads the way. Now, we offer two
books that provide you with complete
real-time solutions — the OS-9 and
OS-9000 Catalogs.

Microware offers the broadest range of
real-time solutions in the industry. Data
sheets and flyers just weren't enough to
tell our story, so we wrote these books to
tell you about our real-time operating sys-
tems. [hese catalogs are chock-full of
more than 330 pages of useful information
about our operating systems including
networking, graphics, language compilers
and productivity tools.

te the books

n real-time.

THE 08-9000 CATAL O

0OS-9 is the world’s leading real-time
operating system for 680X0-based sys-
tems. OS-9 has been designed into thou-
sands of embedded applications from
industrial automation to consumer
electronics.

OS-9000 is a portable real-time oper-
aring system written in C for advanced
CISC and RISC processors. The ability
to port OS-9000 to various hardware plat-
forms “future-proofs” your real-time soft-
ware investment through the 1990s.

Put the world’s real-time leader to
work for you today.

FIRST EDmION . 1990

For Your Free Catalogs, Call

1-800-475-9000

In California, call (408) 980-0201

== NUCLoY

MICROWARE SYSTEMS CORPORATION

MORE CHOICES * MORE OPTIONS « TOTAL SUPPORT
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Detach order form here.

Real-Time Power on Yo

Is your PC just sitting there
wasting away because it’s
only letting one user run one
program at a time! With
OS-9000 from Microware, )\
you can make your PC sit up, &\
shake hands, speak a
fetch—all at the same tigpe. OS-9000 is a complete
real-time operating system from the world leader in
high-performance VME system software.

/// ”
Order Your/*Plug-and-Play
0S-9000/386 Today.

Pre-configuréd versions of OS-9000 turn your 80386™
PC into a complete C language development system.
includes a powerful set of development tools

-~

OS-9000/386 system is now available for just $995.

Call Microware today to order
0S-9000 for your 386 PC. Or use
the handy order form below.

Microware and RAVE are registered trademarks of Microware Systems Corpora-

tion. 0S-8000 is a trademark of Microware. PC-DOS is a trademark of IBM. 80386

and 386 are ks of Intel Corporation. All other brand or product names are
ks or registered ks of their ive holders.

\\

- .y

Use this handy order form, or call 1-800-475-9000 to order OS-9000.

Please fill in all the information on this order form. Mail the com-
plered order form along with your check, money order (no cash,
please) or credit card information to Microware.

Name
Address
Ciry, State, ZIP

Credit card customers must complete the following:
[ ] MasterCard [JVISA (Check one)
Credit Card # _

Expiration Date

| SR
Signature
(Required for Credit Card Customers Only)

The OS-9000/386 “plug-and-play” DevPak is just $995 per copy
plus shipping and handling. U.S. customers please add $10 per
copy ordered. Canadian customers please add $20 per copy
ordered. Orders will be shipped via UPS Ground. Each order
includes software, complete OS-9000 manual set and 90-day
“Hotline” support.

o
== WUCOY . —
MICROWARE SYSTEMS CORPORATION

1900 NW 114th Street ® Des Moines, lowa 50325-7077
Attention: Order Department
For U.S. orders only, call 1-800-475-9000.
For more information on Microware products or
to talk with a sales representative, call (515) 224-1929.




"Jd ,.98€ 1N0A

yaeaj uey

Ll 00D6-S0 SHINL
3w |-|eay ua| 1o} apisu| 4007

MICROWARE SYSTEMS CORPORATION
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0OS-9000. Bringing Economy of Design

to Industrial 386 PC Develope 2
590

S

CONSTANT

N o g

o

386/PC-D0S

Now, real-time high-performance system
software is available for your industrial PC.
Microware Systems Corporation, the
world’s leader in real-time VME system
software, brings an economical real-time
solution to industrial PC developers. In-
troducing OS-9000 the first real-time
operating system designed to unleash the
power of your 386 hardware.

Real-Time Response To
Control Multiple Tasks

Why waste the power of your 386 by letting
it control only one function ar a time?
Unlike PC-DOS, 0S-9000 is a true multi-
user and multi-tasking real-time operating
system. Now you can utilize a single PC as a
powerful rime-sharing system able to control
multiple processes simultaneously. And by
using industry-standard prorocols (like
Ethernet and Arcnet), 0S-9000 allows PCs
to be interconnected and connected to dif-

ferent computers to exchange data quickly
and easily. This versatility tremendously in-
creases your productivity, while it reduces
development time and equipment costs.
Plus, interfacing to standard or custom 1/O
controllers is a snap.

Get OS-9000 Today

Pre-configured versions of OS-9000 are

now available for your 80386 PC-compatible
hardware. These systems include integrated
development tools such as a “shell” user
interface, over 70 powerful utilities, a super-
lative C compiler, a C source-level debugger
and a screen editor. Your full-featured, “plug-
and-play” OS-9000/ 386 system is now avail-
able for just $995.

Call Microware® today to order your copy
of OS-9000. Or order a FREE copy of the
OS-9000 Catalog (your complete guide to
the OS-9000 Real-Time Operating System).

i |

98l/PC-DOS

38 7PC-DOS

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

— UCow)e—

MICROWARE SYSTEMS CORPORATION

1900 N. W. 114th Streer » Des Moines, lowa 50322
Phone: (515) 2241929 « Fax: (515) 2241352

PC-DOS i a trudematk of IBM. All other brand or product names ate
demark J trademarks of their resp holdens

MORE CHOICES - MORE OPTIONS « TOTAL SUPPORT




0S-9000 Gives You A
Real-Time O.S. That’s Loaded.

| DARD FEATURES: | AVAILABLE OPTIONS:

REAL-TIME KERNEL NETWORK FILE SYSTEM
ROBUST 1/0 INDUSTRY -STANDARD

When you're looking over the lot of system software to RESIDENT C DEVELOPENT el

e ; 4 AND DEBUGGING GRAPHICS (RAVE®)
power your 386™ PC, why settle for an econo-box? With | MACRO ASSEMBLER & LINKER | "o - e

Microware’s 08-9000” Real-Time Operating System you’ll be 80 UTILITIES
in the driver’s seat of a fully-loaded C development environ- UMACS SCREEN EDITOR

|
- ", 5 2 DOS EMULATION
ment that will put power back in your embedded applications. CESE MO RESC SORTMBELITY

0S-9000 is a multi-user, multi-tasking operating system built ‘ $ 99 5

around a powerful real-time kernel. But, we didn’t stop there. e

0S-9000 provides you with a sophisticated C language devel- TN B! P— SUBAY SO
opment platform including a source level debugger, and a 5 5 L 1 4

macro assembler and linker. And because 0S-9000 is a
complete operating system, it includes sophisticated /0 ex-
tensions for disk and tape support, 80 powerful utilities and
the uMacs screen editor. 0S-9000 also supports DOS emula-
tion to let you run your favorite DOS applications.

And, there’s more. Choose from options that let you seam- 1‘800‘ 47 5_9000
lessly network 386 PCs together and even allow your 386 PC

to perform as a hard disk server for other PCs. Or choose Call Microware Today!
industry-standard network packages that transparently

connect 0S-9000 to other development platforms. And then In California call, (408) 980-0201
there's RAVE®, the revolutionary real-time multimedia devel-
opment environment that incorporates real-world images

S
and sounds into easy-to-use interfaces. W

Call Microware® today to order your ready-to-drive 0S-9000 - - -
C language development system for just $995—and you'll be MICROWARE SYSTEMS CORPORATION
in the driver's seat with real-time power! 1900 N.W. 114th Street * Des Moines, lowa 50325-707

MORE CHOICES - MORE OPTIONS « TOTAL SUPPORT




. 0S-9000 Gives You A
Real-Time O.S. With The Works.

%3’:’1&&
When you're looking for system software to power your
386™ PC, why settle for just a snack? With Microware’s

0S-9000% Real-Time Operating System you'll enjoy a hearty Ie:s:\:;":,{\;,f . 0 BURGE; !
C development environment that will satisfy even the most l)(£"I~."L()iﬂ\]i,.;';'f',&\\".f". ROBUST 110, psippnn |
demanding embedded applications. s‘c\,::”(”f’,)’f’:)\”ln : :\IRL;'(:“‘,‘, ,‘f};‘l?!mh\ i f
08-9000 is a multi-user, multi-tasking operating system built U P("”"‘.“")'(;)!\:‘\:"\ LATION, "‘-\;E.L(‘ l:’c\“ 'I
around a powerful real-time kernel. But, we didn't stop there. $995 ‘,
0S-9000 provides you with a sophisticated C language ADDIMEOINAL T ]
development platform including a source level debugger, and \\'r’r‘\:(());,,‘ FILE § :q,”_‘,;\ll ,7\"”?[ ‘ ==

a macro assembler and linker. And because 0S-9000 is a L,,‘\r“,,(‘h '_W)"‘()C(""\“ (:i«ui{;,,(»'?[ 'li,\"‘\\i\-:“[\m)
complete operating system, it includes sophisticated I/0 ,',(:';_f.riu'sifi:il'\r\,i:f:';'e}'.;’f:f’,‘.’(ﬂ-:_ux,-mm A1 ,,,\.m" >
extensions for disk and tape support, 80 powerful utilities and N DEVELOPMENT 10, UFTIMEDIA e

the uMacs screen editor. Plus, 0S-9000 lets you execute DOS 2.

and compatible applications as a task. e —

And, there’s more. Choose from options that let you

seamlessly network 386 PCs together and even allow your 386 1,800,47 5 ¢9000

PC to perform as a hard disk server for other PCs. Or choose ; '
industry-standard network packages that transparently Call Microware Today!

connect 0S-9000 to other development platforms. And then In California call, (408) 980-0201
there’s RAVE®, the revolutionary real-time multimedia

development environment that incorporates real-world

images and sounds into easy-to-use interfaces. &

Your “plug-and-play” 0S-9000/386 C development system is W

now available for just $995. Call Microware® today to order
0S-9000 and to find out how you can add your favorite MICROWARE SYSTEMS CORPORATION

toppings. We won't let you go away hungry! 1900 N.W. 114th Street * Des Moines, lowa 50325-7077

MORE CHOICES * MORE OPTIONS * TOTAL SUPPORT

For further information, Circle VIP No 6



“Reliability is essential when
we’re designing systems for military aircraft.
Microware’s track record with real-time system

software made OS-9 our logical choice.”

Systems Research Laboratories (SRL),
a leading defense contractor, designs and
builds avionics systems for the military.
These systems include heads-up and heads-
down displays, digital scan converters and

electronic warfare equipment.

“Microware’s OS-9 Real-Time
Operating System provides the
reliability we need to develop
sophisticated avionics systems.”

SRL had tried other systems, including

“dumb” kernels, but none provided the relia-

bility needed for their demanding military
applications. Then, SRL tumned to
Microware's OS-9 Real-Time Operating
System. “We looked at Microware's rrack
record, as well as evaluated OS-9's perfor-

mance in our units.”

“Microware consistently develops and
designs quality software products... Their
0OS-9 Real-Time Operating System was the
logical choice for SRL."

Before SRL's systems are installed on
military aircraft, every system is put through
its paces. “Our products are found in the
most sophisticgted military aircraft. We've
designed Microware's OS-9 into our critical
avionics systems because of its reliability and

functionality.”

“We put every embedded OS-9
system to the test.”

OS-9 and its comprehensive suite of
real-time development tools provided a total
solution for Systems Research Laboratories.
Find out how Microware can put OS-9 to

work for you. Call us today to order a FREE
copy of the OS-9 Catalog (your complete
guide to the OS-9 Operating System).

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street * Des Moines, lowa 50322
Phone: (515) 224-1929 « Fax: (515) 224-1352

Microware s a regmstered rademark of Microware Systems Corpora
ton OS2 ks a tradermark of Microware Systerms Corporation All other
Drand or product names are trademarks of regrstered trademarks of
hew respectve holders

MORE CHOICES - MORE OPTIONS « TOTAL SUPPORT




“To give our BowlerVision® system the greates

flexibility, we needed a full-function operating system.
Microware’s OS-9° gives us the ability to develop a
real-time system right on the target hardware.”

Brunswick Corporation is a 145 year
old company whose business includes the
design and manufacture of consumer recre-
ation equipment, as well as defense con-
tracting. Brunswick’s Bowling and Billiards
Division developed BowlerVision, a fully-
integrated control and supervisory system
for bowling centers.

“Microware’s OS-9 Real-Time
Operating System provides the
functionality to easily incorporate
new hardware.”

As the heart of Brunswick’s
BowlerVision, OS-9 controls more than 25
processes, including communicating with
the individual pinsetters and monitoring
cash registers. Plans for BowlerVision
called for the ability to add new features as
the product evolved, as well as customizing

systems to meet customers’ needs.

Brunswick needed a ROMable real-
time operating system with 1/O capabilities
allowing ficld upgrades. “OS-9 is built
around a powerful, ROMable real-time
Kernel. But, no simple kernel can match
the suite of sophisticated development
tools and inherent 1/O capabilities avail-
able under OS-9. These tools give us the
ability to easily write device drivers to effi-
ciently add new hardware to existing sys-

tems.”

“As an intelligent product for
consumers, BowlerVision had to be
transparent to the bowler. The speed
and reliability of OS-9 helped us

achieve this transparency.”

“Even though the BowlerVision sys-
tem puts powerful features at the hands of
bowling center proprietors, these people

don’t have to be software engineers. OS-9

was the natural choice. The system lets
center proprietors concentrate on their
customers and their profits, not solving sys-
tem problems.”

OS-9 and its comprehensive suite of
real-time development tools provided a
toral solution for Brunswick. Find out how
Microware can put OS-9 to work for you.
Call us today to order a FREE copy of the
08-9 Caralog (your complete guide to the
OS-9 Operating System).

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street » Des Moines, lowa 50325-7077
Phone: (515) 224-1929 » Fax: (515) 224-1352

MORE CHOICES « MORE OPTIONS « TOTAL SUPPORT

All brand or product names are or reg of their resp
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FasTrax Maxerite Eniror Toot
Simply create makefiles and
dependency lists targeting the
industry-leading Ultra C* ANSI
C compiler.

-+ - INTRooucing FnsTRak - - -

Personal and group productivity multipliers
for real-time engineering.
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Automation through intelligent engineering makes FasTrak your productivity multiplier for
real-time design. When combined with the power of your UNIX workstation, FasTrak speeds
every phase of your 68XXX or 386/486 embedded software development.

Boost personal productivity with intuitive tools that simplify editing, building, debugging
and profiling of target applications. A “groupware” approach insures team productivity gains
and total quality management. Plus, by targeting Microware’s 0S-9 and 0S-9000°, you have
a total solution that guarantees real-time performance for any size application.

Deliver your next real-time project in record time with FasTrak. To find out how, call
Microware today at 1-800-475-9000.

— oYl —
MORE CHOICES = MORE OPTIONS = TOTAL SUPPORT

Microware Systems Corporation o 1900 NW. 114th Street » Des Moines, lowa 50325-7077  Phone: (515) 224-1929 e Fax. (515) 224-1352
Microwgre. 05-5 aos 05-5200 are regitered frademanss of Mcaware Systems Coporatico. TavTead, Fastfo 308 Uiy € are 1ra0emans of Microware Typarhelp i1 § iradeniark of Bratee Tethoahgy Inctroated
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FasTeax Text Eoiror Toot
Drag-and-drop files into your
favorite editor. Automatically
identify and repair source
code errors.

FasTrax Tarcer Sysren Toot
Your window to the real-time

- world of 0S-9 and 0S-9000.

Execute and profile appli-
cations, and monitor system
performance.

FasTrax HyperHerr~

On-line documentation always
at your fingertips. Never crack
another manual.






Your Window to OS-9
Real-Time Development

pt x = 0.

vhile(1) {
tirst():
third():

™,

A

FASTRAK PUTS YOUR PC TO WORK

Announcing FasTrak for Windows, a PC-hosted version of 0S-9 REAL-TIME DEVELOPMENT JUST GOT EASIER

Microware’s popular FasTrak development environment. ; . . E—
pop P FasTrak for Windows features an extensive suite of tools to simplify

SIMPLY PRODUCTIVE UNDER WINDOWS the development of your real-time application. You save time and

money getting your product to market faster — using vour PC.
Hosted under Windows 3.1, FasTrak is optimized to target Motorola’s

680X0, Intel’s 80X86/Pentium — and soon PowerPC — processors. PROVEN QUALITY

FasTrak for Wi si Devel i t
i e In over 4,500 designs, engineers have relied on Microware s quality

IDE) that includes:

e solutions for their most demanding applications. Microware s recent
* Ultra C ANSI C Compiler achievement of 1SO 9001 certification by Underwriters Laboratories
= Auto_mated S Sk (UL) underscores our continued commitment to quality and reliability.
* Version Control
* Text Editing

Learn how FasTrak for Windows can simplify your real-time develop-
* Source Level Debugging

* Target System Profiling
* Host to Target Communication information about FasTrak for Windows.

ment challenges. Call Microware toll-free at 1-800-475-9000 for more

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street » Des Moines, lowa 50325-7077 » Phone: 1-800-475-9000 or (515) 224-1929 « Fax; (515) 224-1352 « Internet: info@microware.com !
and 08-9 are of Systems C - FasTrak and Ultra C ane of PowerPCisa of i Business . Motoroia product names are trademarks of Motorola inc. Intel ’

product names are of intal C: sa of G Al other brand o product name are or of their holders.




In the future, these are the tools you’ll use to
create a sophisticated man/machine interface.

With RAVE, the future is NOW!

RAVE (Real-Time Audio/Video Environment) is a
multi-media development tool and user interface
that revolutionizes the design of natural man/
machine interfaces for real-time embedded control
systems. Now, with RAVE the primary tools for user
interface development are a microphone, camera
and mouse, rather than a keyboard.

RAVE was developed on the simple premise that
non-technical users can intuitively understand real-
world visual representation — or natural pictures —
far easier than typical computer graphic screens.
And not only does RAVE support%ﬁ >h-resolution,
real-world pictures, but it also offers video animation
and naturafspeech and sound.

Interactive Design, Plus Automatic
Code Generation

RAVE provides an interactive
design environment to speed user
interface development. RAVE in-
cludes advanced screen editing
features and a clip-art library of
standard indicators and controls
allowing programmers to interac-
tively create and test applications.
After the user interface has been
designed and tested, you simply

click a mouse to automatically produce the C source
code that controls the audio/video presentation and
user interaction.

RAVE and Real Time

RAVE is an extension to Microware’s OS-9 Real-
Time Operating System. RAVE provides users with
complete access to the real-time functionality of
0S-9, vital for many control applications. Excep-
tionally fast interrupt response, preemptive task
switching and a ROMable modular architecture
make OS-9 the operating system of choice for real-
time applications.

The Microware Commitment

At Microware we are commit-
ted to producing software that ex-
emplifies the cutting edge of tech-
nology and Ci)rovides the flexibility,
options and support needed for
complete project success. RAVE
continues our tradition of provid-
ing you with innovative products
that provide a complete solution.
So don't wait for the future. Call
Microware today and find out
more about RAVE and how it can
work for you.

MICROWARE... MORE CHOICES, MORE OPTIONS, TOTAL SUPPORT

—UCoY e —

MICROWARE SYSTEMS CORPORATION

MICROWARE SYSTEMS CORPORATION + 1900 NW 114th Street « Des Moines, lowa 50322 « Phone: 515-224-1929 « Telex: 910-520-2535 « FAX: 515-224-1352
WESTERN REGIONAL OFFICE « 4401 Great America Parkway * Santa Clara, California 95054 « Phone: 408-980-0201 « FAX: 408-980-1671
MICROWARE JAPAN LTD. « 41-19 Honcho 4-Chome * Funabashi City « Chiba 273, Japan * Phone: 0474(22)1747 « Telex: 2983472 « FAX: 0474(22)1759
MICROWARE U.K. LTD. * 1626 Parkway * Solent Business Park « Whiteley, Fareham, Hampshire + England PO157AH + Phone: (44)489-886699 » FAX: 04895-76290
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Why kill yourself trying to make a
real-time application run under DOS.
What you really need is OS-9000!
0S-9000" is professional, VMEbus-style
real-time software that can twrn your
386/PC into a powerful development or
runtime system for the most demanding
real-time applications. DOS was never
intended for real time, OS-9000 is. Once
you've learned about all the real-time
features of OS-9000, you'll be
recommending OS-9000 to all your
friends.

(QUESTIONS
FOR
SERIOUS

386/PC

USERS

CRITICAL FEATURES
CHECKLIST

Compact (53K), fully ROMable, multi-
tasking, pre-emptive real-time kernel

Uses UNIX process and 1/0 models

Complete UNIX and resident
development environments

Optimizing ANSI C compiler,
assembler/linker/source level debugger

Run DOS applications under 0S-9000

Robust 1/0 (hard and flexible disk, tape,
SCSI Common Command Set, support
for PC-DOS format disks)

Industry-standard networking (optional)
¢ Ethernet (IEEE 802.3)
* NFS Version 2 (client/server)

Powerful graphics support (optional)
¢ X Window System V11R4 running
on VGA hardware (client/server)
* OSF/Matif Version 1.1.1 running
on VGA hardware (client/server)
* RAVE for real-time graphics and
multimedia

Get All The Answers.

Still have questions? Call our

toll-free number to receive your free

copy of Questions & Answers for Serious
386/PC Users to find out how you can have
real time in no time. Or call Microware to
order your complete “plug-and-play”
0S-9000/386 package for only $995.

Call Microware Today!

1-800-475-3000

In California, call (408) 980-0201

oyl —

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street * Des Moines, lowa 50325-7077
England / Benelux: (44) 703 601990
France / Spain / ltaly: (33) 42.58.63.00
Germany: (49) 6221-862091 * Sweden: (46) 18-192990
Switzerland: (41) 56-83-3377

MORE CHOICES * MORE OPTIONS * TOTAL SUPPORT

For further information, Circle VIP No 6



Real-Time

Solutions for
PowerPC.

"SHIPPING TODAY

5
tools boosts your productivity and reduces your
time-to-market.
—Imistoupre —

Microware’s OS-9 Real-Time Operating
System puts real-time for the PowerPC in your
hands today. OS-9 for PowerPC is available for

the 4XX, 5XX and 6XX processor families PROVEN QUALITY

with off-the-shelf 1/O to support virtually any 0OS-9 for PowerPC expands upon Microware’s
demanding real-time application. Plus, OS-9 for PowerPC proven success in the system software industry. In over 4,500
supports systems of any size — from small ROM-based products, designers have relied on Microware'’s quality
devices to large-scale networked products. solutions for their demanding applications. Microware’s total
commitment to this quality and reliability is reflected in our
TIGHTLY INTEGRATED TOOLS recent ISO 9001 certification by Underwriters Laboratories
To accelerate your project, Microware puts easy-to-use (UL), the first such certification in the system software industry.
development tools at your fingertips. FasTrak is Microware’s
development environment built around Ultra C, our ANSI C Learn how OS-9 for PowerPC can handle your real-time
compiler. Ultra C is the first ANSI C compiler to bring true design challenges — today. Call Microware toll-free at
interprocedural and global optimization to the PowerPC 1-800-475-9000 for a free copy of the OS-9 for PowerPC
architecture. The tight integration of OS-9 and development White Paper.

—NUCoe—

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114TH ST. DES MOINES, IA 50325-7077 1-800-475-9000 OR (515) 224-1929 FAX: (515) 224-1352 INTERNET: info@microware.com

Microware and OS-9 are registered trademarks of Microware Systems Corporation. FasTrak and Ultra C are trademarks of Microware. PowerPC is a trademark of International Business Machines.
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HEAR YVE...HEAR
OS-9° ks
User Notes f

By: Peter Dibble
As Published in 68 Micro Journal

The publishers of 68 Micro Journal are proud to announce the
publication of Peter Dibbles 0S9 USER NOTES.

Information for the BEGINNER to the PRO,
Regular or CoCo 0S9

Using 0S9
HELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 0S9 STANDARDS,
Generating a New Bootstrap, Building a new System Disk, 0S9 Users Group, etc.

Program interfacing to 0S9
DEVICE DESCRIPTORS, DIRECTORIES, “FORKS", PROTECTION, “SUSPEND STATE", "PIPES",
“INPUT/OUTPUT SYSTEM", etc.

Programming Languages
Assembly Language Programs and Interfacing; Basic09, C, Pascal, and Cobol
reviews, programs, and uses; etc.

Disks Include
No typing all the Source Listings in. Source Code and, where applicable,

assembled or compiled Operating Programs. The Source and the Discussions in
the Columns can be used "as is”, or as a "Starting Point™ for developing your

OWN more powerful Programs. Programs sometimes use multiple Languages such
as a short Assembly Language Routine for reading a Directory, which is then
"piped” to a Basic09 Routine for output formatting, etc.

BOOK "5 v sxi. $9.995

Delixe Binder - - =~ = == Si—= $5.50
. . . 1 8* SS, SD Disk — - ~ - $14.95
All Source Listings on Disk 3 s ss. op pisks - - - $24.95
Shipping and Handling; $3.50 per Book, $2.50 per Disk Set
* All Currency in U.S. Dollars Foreign Orders Add $4.50 S/H

If paying by check - Please allow 4-6 weeks delivery

Continually Updated In 68 Micro Journal Monthly

Computer Publishing Inc.

5900 Cassandra Smith Rd.
Hixson, TN. 37343 @

[

ARl | (615) 842-4600
T™ - 0S9 is a trademark of Microware Systems Corp. and Motorola Inc. Telex 558 414 PVT BTH

TH - 68" Micro Journal is a trademark of Computer Publishing Inc.

'68' Micro Journal 3



Introducing Ultra €. 1t lets you explore the
boundaries of performance for hard real time.

When performance counts, you need a C compiler
that will produce the fastest, tightest code possible—
especially in demanding hard real-time applications.
Yet most C compilers commonly used today were
originally written ten or more years ago. Since then,
computer scientists have learned a lot about how to
make better compilers.

That’s why Microware undertook the epic task of
creating an all-new C compiler based on the latest
academic research—a compiler able to eke out every
drop of performance from modern 16-, 32- and 64-bit
CISC and RISC microprocessors. Microware's Ultra €
uses a modular architecture that creates a virtual
playing field for vigorous action by dozens of opti-
mizers to analyze, arrange, accelerate and compress
code into fast, compact executables. Heuristic analy-
sis of register and variable usage far surpasses the
capabilities of what most human programmers could do
themselves.

State-of-the-art, plus...

Of course Ultra € has all features expected in a state-
of-the-art compiler, such as full ANSI C compliance,
C source code symbolic debugging, and a compre-
hensive set of standard libraries including support

~ for the extensive real-time capabilities of the OS-9*
and OS-9000* Real-Time Operating Systems. Options
allow selection of either ANSI or K&R compatibility.
You can even turn the optimization knobs yourself
to best match your application’s requirements.

Built-in quality and reliability

You can count on Ultra € right now, because it's
probably the most thoroughly tested new compiler
in history. Before the first copy went into beta test, it
successfully passed the massive Plum Hall ANSI C
Validation Suite—eight major sections, in all over
500,000 lines of C compiler torture track. Compilers
are not a sideline at Microware—we’ve been devel-
oping them in-house since 1978.

CISC now, RISC soon

Ultra C is available now for all 680X0 family and
386/486 family CPUs running Microware’s OS-9 and
0S-9000 Real-Time Operating Systems. RISC ver-
sions are coming soon.

Call Microware Today!

MICROWARE SYSTEMS CORPORATION 1 -800-475-9000

1900 N.W. 114th Street © Des NV ywa 30325-7(
England / Benelux/Scandinavia serma 6221-862091 In Califomia, Caﬂ (408) 980’0201

France / Spain / Italy: (33) 42.58.63.00 » Switzerland: (41) 56-83-3377

For further information, Circle VIP No 12
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You're choosing a Motorola’
683XX for its high degree of
integration, superior real-time
performance and low cost.

Choose 0S-9°system software
for the same reasons.

The 0S-9 Real-Time Operating System is a perfect software match for
Motorola’s 683XX family of integrated processors. Each member of the
683XX family can be coupled with a specific, optimized 0S-9 microker-
nel assuring you matching performance. 0S-9's modular I/0 system com-
plements the /0 on your 683XX, including full support of the 68360
Quad Integrated Communication Controller. This allows seamless inte-
gration into any application such as telecommunications, automotive,
consumer electronics or industrial automation.

To get your software development up quickly and to produce the tightest
683XX application code, Microware provides FasTrak productivity tools
built around Ultra C. The Ultra C ANSI C compiler features modes tar-
geting the 68000 and CPU32 cores for highly optimized applications.
And Ultra C’s ability to link prior to optimization introduces true global
and interprocedural optimization into your code.

08-9 also offers cost-effective software licensing with no per-project
development fees. And 08-9's modularity lets you ship only the software
you need for your product.

Get the real-time operating system that matches your 683XX. Get 0S-9.
Call 1-800-475-9000 today for more information.

—minovere—  ()S-9 makes it simple.

Microware Systems Corporation » 1900 N.W. 114th Street » Des Moines, lowa 50325-7077 e Phone: (515) 224-1929 o Fax: (515) 224-1352 » Internet: info@microware.com
Mictoware and 05-9 are registered trademarks of Microware Systems Corporation. Ultra C and FasTrak are trademarks of Micraware. Motorola and () are registered trademarks of Motorola, Inc.
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owners, Comcast and Liberty Media..
(Articie on Paoe A2)
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Merck's ulcer drug failed to win an
FDA panel's approval as a nonpre-
scription heartburn remedy. The deci-
sion followed simllar rejections for
Upjohn and SmithKline Beecham.

{Article on Paoe BS)

L - - -

America Onlioe holder Paul Allen,
frustrated in his effort to gain man-
agement control of the firm, sold more
than half his stock in the on-line serv-
ice, for a profit of about $27 million.
The stock [ell 8.25% on the news.

(Article on Paoe BS) | .

Two, software firms, Macromedia
and Microware Systems, are sel to un-
/| veil technology that'may ease a key
bartier to the information highway.

(Arficle on Pape B6)

L] L] x

TVX and Kinross plan a $1.6 billion
joint offer for Lac Minerals, The move
will creale a three-way contest for the
gold producer with rival sultors Royal
Oak Mines and American Barrick.

(Article on Page AJ)

= - » “ -

Canadian corporate profits rose
sharply in the second quarter, but the
pace of growth is expected to weaken
in the $econd hall.

(Article on Peoe Ad)
- . -

Markets— '

Stocks: Volume 269.538,220 shares. Dow
Jones industrials 3764.50, up 33.67; lranspor-
tation 1587.26, up 2.64; utilities 186.40, up
2.51.

Bonds: Lehman Brothers Treasury Index
5193.87, up 82.30.

Commodities: Oil $20.30 a barrel, up 53
cents. Dow Jones futures index 154.31, ofl
0.65; spol index 145.29, off 0.19.

. Dollar: 99.89 yen, off 0.28; 1.5830 marks,
off 0.008. .
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Firms to Unveil
Process to Boost
Interactive TV

By Jist CARLTON
Staff Reporter of Tix WALL 8TRERT JOURNAL

One of the maln barrlers lo developing

the Information highway, the difflculty In -

modifylng multimedia personnl-compuler
programs (o run on Inleractive televison
nelworks, may be eased by a technology-
sharing deal between (wo small bul re-
spected soltware companles.

Macromedla, a San Franclsco maker of
lools [or developing multimedia PC pro-
grams, and Microware Systems Corp., &
Des Molnes, Iowa, supplier of operaling
soltware for emerging Interactive televl-
slon networks, are expecled lo announce
today technology that wili aulomate the
converslon of PC programs to run on the
nelworks, Larger compelltors are In hot
pursult of the same technology.

Right now, a developer of a mullimedia
program such as an electronlc encyclope-
dla or restauranl gulde might have lo
spend 8s much as $500,000 and a year of
work to rewrlte that program for Interac-
tive television. Because Interactlve televl-
slon Is a nascent market, developers are
reluctant to expend such efforl. So compa-
nles planning lo lest the Interactive televl-
slon concept In about a dozen major (rials
are starved for content other than movles
and home shopping.

Potential Benefits

Macromedla and Microware asserled
the proposed technology would cul the time
required to convert PC programs lo aboul &
month, at a [raction of the cosl. Macrome-
dla sald It will start working with multime-
dia soltware developers next month lo
bring thelr CD-ROM programs lo Interac-
tive televislon quickly. Some developers
who have previewed the lechnology sey
they hope to use L, A L

“It [the technology) makes It practical
for us to make a lransltion Into. thal
[televislon] world without making an enor-
mous commitment to englneering," says
Drew Hullman, president of Drew Plctures
Inc., San Franclsco-based maker of (he
hot-selling Iron lellx CD-ROM game.

Macromedia makes & development kil
called Director that allows programmers (o
wrile & mullimedla program comblning
vldeo and sound that will run on dliferent
kinds of computers, such as Macintoshes
from Apple Computer Inc, and ones using
Intel Corp.'s microprocessors and Micro-
soft Corp.'s operating system, Mlcroware
has licensed I(s operaling system for mulll-
media nelworks (o about 20 manulacturers
of the TY set-top boxes thal will channel
programs through Interactive lelevision,
Including International Business Ma-
chines Corp., Korea's Gold Star and Ph-
Ips Electronlcs NV of the Netherlands.
The system Is also belng used In some
Interactive trials, Including those on (he

' East Coast by Dell Atlantic Corp,* * '

Shooting for March =~ - X
Macromed!a and Microware ulJ thelr
partnership wlil finish by next March &
sel-lop verslon of Director that allows the *
server compulers that act as network hosls
to recognize and run mullimedia PC appll- -
catlons. It would run on Microware's 0S-9
operating system, ) 4
Bruce Ryon, a multlmedla analyst for
Dalaquest Inc., San Jose, Calll., sald the
Diteclor technology will be best sulted for
“Intermedlate to simple" mullimedla pro-
grams, not the most complex ones. A
compelllor, Oracle Corp., sald automatl-
cally converted PC programs might not be
physically appeallng lo TV viewers, and
another compelllor, Mlcrosolt, sald it Is
working on simllar software and Intends lo
be “'a player In all ends of the market," *
But Microware has so far shown an

* abllity to stay ahead of Microsolt In multl-

media operallng syslems. And analysts
such as Mr. Ryon say (hal mullimedia
developers need help now. “It's like.the
square peg In a round hole thing," he says.
“Now they have a peg (hal can be placed
anywhere."
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Macromedia to provide |
tools for digital studios

BY ERICA SCHROEDER

As part of a drive to expand its end-user
editing tools, multimedia software com-
pany Macromedia Inc. has brought outa
set of digital studio tools.

The company, which plans to provide 2
complete suite of tools for the digital stu-
dio, is to ship its Director multi-
media authoring tool for the Windows
platform next week, and last week penned
a deal with cable set-top box maker
Microware Systems Corp. to develop tools
for interactive cable television, according
to officials of the San Francisco company.

“It’s a great step. Macromedia is very
well-positioned to take the step [to be-
come a digital studio provider],” said
user Drew Huffman, president of Drew
Pictures, in San Francisco. .

“They're good at guaranteeing com-
patibility, and going into the video-edit-
ing market makes sense because that's all
part of the [multimedia] editing pro-
cess,” Huffman said.

COMPATIBILITY ACROSS PLATFORMS
Director for Windows allows both corpo-
rate users and professional developers to
create multimedia presentations, kiosks,
and applications. Both versions—one
each for Windows and the Macintosh—
will provide users with binary file-format
compatibility, as well as the same inter-
face and tool set, said officials.

The Microware deal will result in test-
ing of Macromedia software and Micro-
ware’s Digital Audio/Video Interactive
Decoder cable-box system software, in tri-
als being conducted by telecommunica-
tions providers, including Bell Atlantic
Corp. and NYNEX Corp.

Macromedia is also planning to expand
its product offering to include digital vid-
eo-cditing and graphics-editing tools, said

e

" WAGROMEDIA WULTINEDIA PRODUGTS

i Sdeling Procuagte.

officials. Those products will be added ei-
ther through acquisition or in-house de-

velopment.
Macromedia can be reached at (415)

252-2000.9
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Microware creates de facto
operating system for interactive TV

By Mark Berniker

icroware Systems
Corp. is the first
company to develop

a real-time multimedia oper-
ating system to be used in
set-top boxes for interactive
TV applications.

“By being first, we are
getting a lot of experience
working with different
servers, set-tops and applica-
tion developers enabling us
to address the primary com-
patibility issues,” says Eric
Miller, director of multime-

CD-ROM

—NUCTUY e —

dia for Microware Systems.

Miller says Microware is
working with 20 different
companies that are manufac-
turing set-top boxes of vary-
ing degrees of sophistica-
tion.

“The issues of complexity
are being taken to a whole
new level, when you consid-
er all the compatibility
issues on the table,” Miller

adds. Those issues include
the presentation of video
images, graphics formats,
communication between the
server and set-top and the
dynamics of transferring
video, graphics, audio and
text over the network at the
same time.

But while several major
computer companies hastily
are trying to create operat-

o

ing systems and software
packages for interactive
television, Microware’s OS-
9 real-time operating sys-
tem and DAVID (Digital
Audio/ Video Interactive
Decoder) software are
being shipped.

Bell Atlantic will be the
first to use the system in its
digital set-top box at its
recently approved interactive
service trial in New Jersey.

Meanwhile, Microware is
about to announce deals
with third-party developers
for authoring tools to create
interactive television appli-
cations. Miller says several
PC and Mac authoring tools
will be available later this
year. One of the companies
expected to be involved is

HBO, Warner Music form Inscape to produce
multimedia CD-ROMs

The Residents’ ‘Bad Day on the Midway’ to be first

By Mark Berniker

ome Box and Warner
Music Group are joining
forces to produce and

market multimedia CD-ROM
titles.

Inscape is the name of their
joint venture company. It will be
headed by multimedia producer
Michael Nash, who was instru-
mental in creating the Freak
Show CD-ROM for The Voyager
Co. that featured the musical
group The Residents.

Nash’s first title for Inscape
also will feature The Residents.
Bad Day on the Midway will
combine elements of comic

30

books, music videos and video
games with the offbeat nature of
the San Francisco band. Nash
says Inscape will produce at least
two more CD-ROM titles by the
end of 1995, but would offer no
details.

Inscape is considering devel-
oping CD-ROM titles from vari-
ous HBO shows, including Tales
from the Crypt, The Larry Sanders

continued on page 34

Inscape'’s first CD-ROM: Bad Day on the Midway
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Optlmage. The company
has authoring tools on the
market for the CD-I plat-
form and has said it is
developing tools for interac-
tive TV.

Microware owns & minori-
ty stake in Optlmage
(Philips is its majority
owner). Other potential
interactive authoring tool
vendors are Macromedia,
Apple and possibly others.

But while Microware has
emerged as the leader in the
rapidly evolving interactive
TV market, the small Des
Moines-based company
can’t rest on its laurels.
Microware surely will face
intense competition in the
coming months, with a vari-
ety of computer giants creat-
ing their own operating sys-
tem for interactive televi-
sion. Among firms expected
to enter the operating system
competition are Microsoft,
Silicon Graphics and The
3DO0 Co.

But Miller is optimistic
that Microware will prevail.
He says Microsoft is “a year
or so back,” while SGI's sys-
tem being developed for
Time Warner’s Full Service
Network in Orlando, Fla., is
too expensive and will never
make it to market. (The set-
top, Miller says, is estimated
to cost $5,000-$10,000.)

Miller says 3DO’s propri-
etary system for US West in
Omaha is a closed-in system,
which is not conducive to
standards. And he adds that
Kaleida, the joint venture
between Apple and IBM,
recently “pulled the plug
because the powers that be
said ‘we need another oper-
ating system like we need a
hole in our head.’

“We would like to develop
a functional model for inter-
active television with a soft-
ware package that allows
manufacturers a lot of flexi-
bility in set-top box design,”
Miller says.

In addition to Bell
Atlantic, other companies
deploying network architec-
tures and working with
Microware are Cox Cable,

Nynex, Hong Kong Tele-
com, SIP of Italy, Korean
Telecom and Telecom Aus-
tralia.

First-generation digital
set-top box manufacturers
that are supporting DAVID
include Philips, IBM,
EURODEC, GoldStar,
Zenith, CLI, Kyocera, Sam-
sung, ICTV, Divicom and
Adaptive MicroWare. Video
server manufacturers who
are backing it include Digital
Equipment Corp., NCube,
IBM and Hewlett-Packard.

Miller says most of the
interest in Microware OS and
software has come from the
telcos, but recently several
traditional cable set-top man-
ufacturers have expressed
greater interest. He said
Microware is actively
involved with Zenith and is
at “various levels of discus-
sions” with General Instru-
ment and Scientific-Atlanta,
the two leading cable set-top
manufacturers.

The second generation of
digital set-top boxes is not
expected to arrive until late
1995 or early 1996. These
interactive decoders will
contain RISC processors,
such as the PowerPC chip,
featuring MPEG-2 decoding
of full-motion video,
decryption/conditional
access, a PCMCIA accesso-
ry interface and a high-per-
formance graphic accelera-
tor.

Despite the optimism sur-
rounding the potential of
interactive television, Miller
says the “issue of doing this
economically is not a simple
question. The crux of the
discussion is that you have
two diametrically opposed
ideas: price and function.”

Miller says that while
everyone is talking about a
highly functional set-top box
with nothing short of a mini-
computer inside, the eco-
nomics won't allow it to be
priced at less than $200;
$200 often is cited as the
maximum price telcos and
cable operators are willing to
pay for the next generation
of set-tops. @
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Woodstock '94:
Hightech reunion

PolyGram, Philips plan interactive pavilion
for music festival
By Mark Bemiker

oodstock "94 is being billed as the music event of

the summer, if not the biggest concert since the

seminal event on Max Yasgur's farm 25 years ago.

But though the New York State Thruway might have been
closed 25 years ago, the information superhighway will run
through the new Woodstock, with the concert available on
demand to millions and a range of new interactive technolo-

gies on display.

“This is going to be a
blockbuster event that is
going to be made available
first live on pay per view,
and then later as a film and
home video,” says Jeff
Rowland, vice president of
Polygram Diversified
Entertainment, which is
coordinating Woodstock
'94.

The festival will take
place on an 848-acre farm
in Saugerties, N.Y. Row-
land says the permit for the

*PEACE
festival allows Polygram to & MUSIO
sell up to 250,000 tickets.

Aerosmith, Metallica, Red Hot Chili Peppers, Alice in
Chains, Bob Dylan and Peter Gabriel are among the musical
artists who will perform during the Aug. 13-14 event.

“Pay per view is the perfect medium to present the whole
festival,” Rowland says. Based on initial feedback from cable
operators, he expects the buy rate will be more than 2%,
which would translate to orders from nearly 450,000 house-
holds and generate more than $22 million.

Holly Leff, executive director for original and event pro-
graming for Viewer’s Choice, one of the companies handling
the pay-per-view event, also has “high expectations” for the
buy rates for the festival, which will cost $49.95 on pay per
view. Leff says the current addressable universe for PPV
events is about 23 million.

Aside from the pay-per-view package, MTV is planning
live coverage of Woodstock *94 with its music video jocks
roving the grounds. But PolyGram Diversified Entertain-
ment, which is overseeing the pay-per-view production, is
restricting MTV’s live coverage of the performers.

PolyGram and Philips Media also are using the festival to
showcase an array of new technologies that will be part of
what is being called “Surreal Field,” a six-acre interactive
village produced by MEGA Interactive Festivals Ltd.

Apple Computer plans to create “Woodstock '94 Nation
News,” a digital newspaper that will be a combination of
world news and information about the festival. Apple will
display the twice-daily newspaper on screens on the main
stage. Apple also will have a tent devoted to games, music
and sports CD-ROM titles. i
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David Versus Goliath

Little Microware has a rock called 0S-9 in its sling =
as it takes on the giants in the battle to

own the multimedia set-top box. By Stephen Jacobs

Microware

i President Ken
Kaplan, left,
with Vice Pres-
ident Larry
Crane.“ldon't
think Micro-
soft’s going to
be a player. It’s
| just too late.”

l n case you hadn’t noticed, everyone’s talking interac-
tive TV these days. Product trials, broken deals, merg-
ers, start-ups - there’s a rash of ploys to make your boob
tube brilliant by hooking a computer to it. To many in
this country, the word computer is still wedded to
images of Silicon Valley and Microsoft, the company that
strides the personal computing landscape like a Goliath.
Chairman Bill Gates has said Microsoft is spending a
cool US$100 million a year on developing software for
multimedia, interactive television, and the information
superhighway. The
popular wisdom says
that what Bill wants,
Bill gets. Yet some of
the hottest develop-
ments in software for
interactive television
are happening nowhere
near Silicon Valley;
they’re happening
thousands of miles
away in the Midwest.

Des Moines, lowa, is
not the city that most of
us would pick as the site
of a burgeoning indus-
try revolution. But then,
Des Moines surprises.
Sure, it’s a small Midwest town surrounded by flat and
well-farmed land, but that's not all there is to it. There’s a
Thai restaurant whose zillion-page beer list boasts brews
from all over the world. There’s a monumental modern
Civic Center whose concert hall hosts world-class gui-
tarists. And there’s Microware Systems Corporation, a 200-
employee, privately held corporation that makes an oper-
ating system called 0S-9.

Microware is headquartered in a 25,000-square-foot
building just down the road from the offices of the Nation-
al Pork Producer’s Council. So far, it may not sound like
anything to get excited about. 0S-9 was created to control
manufacturing and robotics applications. The latest addi-
tion to its product line, Digital Audio Video Interactive
Decoder (DAVID), is a version of OS-9 for set-top termi-
nals, the cable decoder boxes of interactive television.

DAVID is the program that runs “under the hood,” the
skeleton around which user interfaces will be built by
manufacturers of the terminals. It must be a pretty
impressive set of bones - it’s been licensed to 15 manu-
facturers of set-top terminals for interactive television,
including IBM, Philips, Zenith Corporation, Fujitsu, Mit-

WIRED SEPTEMBER 1994

subishi, Kyocera, GoldStar, Samsung, Adaptive
MicroWare, Divicom, and EURODEC. By the time you
read this, more will be on board. Oracle’s media servers
will communicate with these DAVID-based set-top boxes
in Bell Atlantic interactive television trials in New Jersey
and Northern Virginia. (A groundbreaking Federal Com-
munications Commission decision in June cleared the
way for Bell Atlantic to compete with cable in providing
video programming in Tom’s River, New Jersey.) Other
announced interactive TV trials that are using DAVID
include Nynex’s Manhattan and Rhode Island trials; Cox
Communications’s trial in Omaha, Nebraska; Telecom
Australia’s system; and Hong Kong Telecom’s system.

Though Microware’s operating system was developed
for manufacturing and process control, it also has been
used in multimedia for some time. DAVID has its roots in
the operating systems for Tandy’s Color Computer 3 and
Philips CD-I, which are versions of 0S-9 with platform-
specific modules. Even so, conventional wisdom puts a
small, relatively unknown software company at a disad-
vantage against a major player like Microsoft.

Predictably, Microware President Ken Kaplan doesn’t
see it that way.

“] don’t know what other people think, but I just don’t
think Microsoft’s gonna be a player. I just think it’s too
late. We’ve been working on this for two, three years.
We’ve got real product. By the time they figure out how to
put Windows on a set-top box, we'll have a couple of mil-
lion boxes out there and working. At least that’s the plan,”
says Kaplan.

Since 1977, Microware has been developing ROMable
(i.e., small enough to fit in the Read Only Memory chips
on a system’s motherboard) real-time operating systems,
and doing quite well, thank you. Microware began when,
as Drake University students, Ken Kaplan and Larry
Crane (vice president of advanced research) gota grant
from the National Science Foundation to write software
for first-generation microprocessors. They started with
the Motorola 6800 - the precursor to the 68000 series of
CPUs that would drive the Macintosh. This work led them
to develop RT/68, a small, efficient multitasking operating
system for industrial applications. Kaplan and Crane
founded Microware to develop and sell RT/68, putting a
small ad in Byte magazine. Orders began rolling in from
around the world. Physicist Rudolf Keil at the University
of Heidelberg used RT/68 to control lasers for physics
research. More than an early user, Keil was one of the
first Microware customers to begin working with the
company. He ended up leaving the university to become
Microware’s German distributor.
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Motorola was so pleased with RT/68 that in
1978 the company asked Microware to devel-
op a Basic language for the 6809 processor,
the bridge chip between the 6800 and
Motorola’s popular 68000 series. Microware
began developing the Basic and an operating
system to go with it. That was the beginning
of 0S-9. Kaplan and his team modeled 0S-9’s
[/0 and process handling after those in Unix,
which at the time was a relatively unknown
operating system. Microware’s decision to
use Unix as a model may have been a gamble
then, but it has proved to be a fortuitous
choice: Unix has since grown to become the
lingua franca of the Internet. As a result, the
0S-9 of a decade ago was more ready for the
information superhighway than many other
operating systems are today.

0S-9 is popular in industrial applications
worldwide for robotics, telecommunications,
or any other type of application that requires
a small, on-board operating system to handle
a large number of processes extremely quick-
ly. The head of Microware’s French office,
Nick Rainey, ticked off several applications
that have made 0S-9 popular in Europe:

“CERN, the particle accelerator; the
French pay-phone systems that now run off

‘smart cards’ - that’s 0S-9; British Telecom:;
subway systems. I had a big surprise when |
went to open the Russian office. They took
me over to see the space flight simulators,
and they’d been running the whole system off
a version of 0S-9 that they’d bootlegged from
some Germans somewhere. They were really
glad to see us!”

0S-9 made early inroads in Japan, when
Fujitsu made 6809-based personal, multi-

“Those in the [interactive TV]

industry don’t want monopo-
lists dominating their business.

tasking computers for the Japanese market.
In the US, 0S-9 can be found in NASA simu-
lators as well. Flight simulators,
maintenance, and testing equipment for
McDonnell-Douglas, Lockheed, and Boeing
also run off of 0S-9. Microware’s sales are
pretty well divided into thirds between the
US, Europe, and the Pacific Rim.

Coming into view
Microware seemed to burst into public view
from nowhere when Bell Atlantic announced

specifications for its interactive services in
January 1994. The specs could only be met by
terminals running DAVID. This was a sur-
prise, as Bell Atlantic had released a prelimi-
nary set of specs several months before that
appeared to be based on Modular Windows,
Microsoft’s now-dead operating system for
multimedia. In reaction to the Bell Atlantic
announcement, the January 18 Hall Street
Journal ran a feature story about Microware.
Since then, Kaplan and company have been
signing set-top box contracts right and left.

Modular Windows is kind of a mystery.
Apparently, it was to have been a smaller,
faster, trimmer version of the Windows oper-
ating system for set-top boxes. It has been
replaced by a new system from Microsoft
called Tiger. The #all Street Journal piece left
the impression that Bell Atlantic ran DAVID
and Modular Windows in competition and
chose Microware over Microsoft.

Not true, says Microware’s multimedia
marketing manager Arthur Orduia. “We
didn’t go head-to-head with Modular Win-
dows because there was nothing to go head-
to-head with.”

Orduiia says Bell Atlantic asked Microware
to assemble an 0S-9 comparison chart,
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something that would list the specifications
and merits of several different operating sys-
tems. Microware was unable to obtain the
information it needed on Modular Windows.

“First I called Microsoft directly, and all I
could get was ‘Give us your number and we'll
call you back” Then we asked a friend of ours
to call Microsoft as a developer and ask about
Modular Windows, the normal sort of play-
acting shit we get from our competitors.
What our friend got for an answer was ‘Well
... give us all the specs and information
about the system you're developing and we’ll
call you back’”

Microware struggled to find someone who
knew or would talk about Modular Windoys.
They finally found a source at Tandy, where
Modular Windows was being used in the
development of a home entertainment system
prototype. (Microsoft wouldn’t talk about it
with Wired, either, but at press time has just
announced its Tiger database for interactive
set-top boxes.)

“We talked to this technician who worked
on their interactive project,” says Ordufia. “He
really didn’t have specs either, but he bitched
and bitched about the integration process and
how difficult it was to implement Modular
Windows on a consumer platform. So I called
back the project manager at Bell Atlantic and
told him ‘P'm faxing you back this 0S-9 com-
parison chart, and I really have to apologize
beforehand for the gaping holes in there on
the Modular Windows part because we don’t
know them. But, we have the number of this
engineer you can call, and he can give you
some insight on what it’s like to integrate Mod
Windows on a consumer platform.” A couple
days later they said, ‘OK, you're it’”

As a corporate entity, Bell Atlantic didn’t
make an agreement with Microware or
specify DAVID as the operating system for its
set-top terminals. It merely published a set
of specifications that only DAVID could
meet. No deal has been cut between the two
companies, allowing each to keep its free-
dom and avoiding any accusations of
monopolistic or restrictive behavior on the
part of Bell Atlantic.

Multimedia experts?

CERN and French smart cards may sound
far removed from the world of home
entertainment systems, but Microware got
its foot in that door a long time ago. The
company has been slowly building a pres-
ence in consumer electronics since the
early '80s. That’s when Tandy used 0S-9
in the Radio Shack Color Computer, fondly

4_._-—#

remembered by some as the CoCo 3.

“WWe did the original operating system for
the Tandy Color Computer,” says Kaplan. *\We
did a windowing G UI for that called Multi-
view. So we always thought that 0S-9 would
be a good operating system for consumers. No
one back in those days was thinking about
multimedia.”

\What they were thinking about was game
machines. In the mid-1980s Microsoft
announced MSX (Microsoft Extended Basic),
a product that was supposed to be an indus-
try standard for computer/game machines
like the Commodore 64 and the Atari 800.
Microsoft worked with ASCII Corp. in Japan
to push the standard to a consortium of man-
ufacturers including Sony, Matsushita. and
Yamaha. The plan was to introduce it in
Japan and then bring the systems to the
states. It was not successful. In January 1986
Microsoft announced its long-term commit-
ment to CD-ROM development. By February
1986 Microsoft and ASCII Corp. had
dissolved their relationship.

Meanwhile, Microware’s work for Tandy
brought the firm to the attention of Philips.
Philips had made an early video game system
called the Magnavox Odyssey and had asked
Microware to collaborate on a new product -
originally envisioned as a type of rack-mount-
able game system. (It eventually evolved into
CD-L) After evaluating systems from 60 other
companies, Philips decided to ask Microware
to develop CD-I's CD-RTOS, the operating
system in every Philips CD-I System.

Microware got the CD-I contract in January
1986, and in the summer of 1986 Kaplan gota
phone call from Silicon Valley. Bill Gates
wanted to buy the company. Kaplan didn’t
want to sell but was willing to talk about joint
ventures. Gates wasn’t. The negotiations end-
ed there before they had started, and Gates’s
picture earned a place of honor on Kaplan’s
dart board.

In the meantime, to support CD-I develop-
ment, Microware formed two joint ventures
in the interactive media field. The firstis
called OptImage. “Both Philips and
Microware had to develop software and hard-
ware to make discs,” says Kaplan. “It’s a
chicken-and-egg problem. We needed to
make discs to test our software, to test the
prototypes. It wouldn’t be a core business for
either Philips or Microware, but somebody
had to do it” Another Microware joint ven-
ture called MicroMall has been running CD-
I-based shopping and information Kiosks in
several areas, including Chicago, as a prelim-
inary step in designing shopping services for
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Why do set-top terminal
companies want a robotics
operating system for inter-
active television?

Most personal computing
operating systems are large
and relatively slow. They
still don't effectively multi-
task or run more than one
application at a time. They
take up a lot of hard-drive
space and memory. The
multitasking that systems
like Windows and System 7
do is “cooperative.” Differ-
ent applications rarely stop
or pause each other; they
wait for breaks in CPU
usage to have the computer
change horses between
them without shutting each
other down. These systems
are almost polite. They have
response times of half a
second at best.

In robotics or manufac-
turing systems, operating
system needs differ. The
scope of the operating sys-
tem doesn't need to be as
broad as that of a computer
operating system, and often
it must be able tofitinto
the system memory, right
on the circuit board. True
multitasking is vital. Differ-
ent applications, or tasks,
need to be able to interrupt
each other, and quickly. A
response time of half a sec-
ond is much too slow.

“If a robot arm has
reached its position, you
probably need to tell it to
do something immediate-

Why 0S5-9?

ly,” says Peter Dibble, a
research scientist for Micro-
ware. “You can't have it just
waiting around while
another task clears the
screen.”

Operating systems for
set-top terminals must be
compact enough not to
need a lot of memory or a
hard drive, in order to keep
the cost of the box down.
They must also be fast and
multitasking. A half-second
response time can give you
frozen video or garbled
audio.

“There are a lot of things
going on in a set-top box at
once,” says Curt Schwader-
er, a principal engineer at
Microware. “First, you've got
a networking front end
that’s sending data in at
1.544 Mbits per second.
While all this networking
stuff is trying to deal with
(all this data coming in off
the) T1, you've got another
piece of the operating sys-
tem that’s taking the data
and playing a movie with it.
Then there’s the third, inter-
active part, where you press
buttons on a remote con-
trol. That requires more
processing going on inside
the box and more network-
ing-type data going back
and forth over the serial line
so that you can do things
like Fast-Forward, Rewind,
Stop, Go Back.”

0S-9 is modular so that it
can fit a wide variety of

needs without taking up a
lot of system resources. A
modular operating system
allows designers to pick
exactly which parts they
will need. The heart of the
operating system, called a
kernel, fits in only 29 Kbytes
of chip memory. DAVID,
which is just a specific mix
of 0S-9, networking, and
video modules, will fit all
the necessary parts for a
set-top terminal OS into
about 256 Kbytes of memo-
ry while running true multi-
tasking, not cooperative
multitasking.

Some set-top box manu-
facturers are waiting for the
development of a video
compression scheme more
advanced than the current
MPEG 1. Not Microware. The
first DAVID set-top boxes
will use systems that TC
initially passed on.

“I'd rather have some-
thing that works this year
and see it get better later,”
says Microware’s Dibble. “It
would be fun to be able to
deliver the set-top box that
would start with HDTV and
go on from there, the one
that wouldn't deliver any-
thing but quadraphonic
sound and wouldn’t work
unless you had broadband
fiber. Maybe that will hap-
pen. Maybe if we're lucky we
will be the people still doing
it because we were the ones
who delivered the relatively
not-so-wonderful stuff.”
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o interactive television. The digital interactive

£ “catalogs” at the heart of the systems use
digital stills, audio, and video to display items

and understood digital audio and digital vid-
eo, it became clear that ultimately audio and
video could be delivered by a network,” says

Sabode , from J C Penney, Land’s End, and others. Kaplan. “Maybe it would be even better to
m PO Bax2096, Woodinrike, wf WOT22% iz deliver it via a network rather than via opti-
1436 forshipping and handiing NY and WA residents pleaseadd - Getting on the Net cal disk, but the transmission technology and
ppkable sales tax. Requires an M or 100% compatble with 05, - While he was working with Philips on CD-I, the digital video compression weren't quite
2386 miqoprocesor o greate, and a 16-clor moritor. Kaplan began hearing about another form of  there yet. I remember back in ’86 the Philips

engineers said, ‘There’s a way to do it; we

future multimedia delivery.
can’t make the silicon yet, but in four or five

“Not long after we got involved with CD-I
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years we will! So it was known back then that
it was doable”

0S-9’s popularity in the telephone-switch-
ing world had landed Microware on an advi-
sory committee for Bell Atlantic. At about the
same time that Philips was beginning to talk
about digital video, the phone companies
were talking about it as well. Bell Atlantic
was starting to talk about sending digital
video over copper wires. Bell Atlantic asked
Microware if the 0S-9 inventor wanted to
participate in some of the research. About
two years ago, Microware realized that if it
combined 0S-9 modules written for phone
switching and telecommunications network-
ing with the modules written for digital audio
and video, they had all the parts of an operat-
ing system for set-top terminals. Soon after
that, DAVID was born.

Driving a prototype

Recently, the folks from Microware have
found themselves at a lot of trade shows to
show off DAVID, either on their own or shar-
ing booths with Oracle or set-top terminal
manufacturers. If you walked into these
booths, you'd see a demonstration of digital
video on demand being driven by a DAVID
set-top box talking to a video server. Addi-
tional DAVID networking protocols on the
set-top box and the server would be handling
the communications between the server’s
operating system and the DAVID system in
the set-top terminal. Of course, all this is
transparent to you. All you see is the interface
designed by the set-top box manufacturer
and the video delivered by the server.

At a recent demonstration in Des Moines,
Microware used a Kyocera prototype set-top
terminal. About the size of a standard cable
decoder, the box came with one of those
massive, 3,000-button multiremotes that are
becoming standard in the consumer electron-
ics industry. What wasn’t standard were the
cursor-control-style keys in one section of
the remote. Those were the ones that drove
the interactive part of the terminal.

The video was delivered by one of Micro-
ware’s prototyping servers, through T1 lines
to the local phone company offices several
miles away in downtown Des Moines. The
remote could perform VCR-type functions
on the digitized video quickly and with no
sync problems. The system responded in-
stantly, much faster than a VCR. The only
downside was the control of the “arrow
pointer” via the remote: infrared doesn’t
seem to be the most effective communica-
tions channel between controller and

terminal, and scrolling up and down a
screen is agonizing.

So what about Microsoft?

Since January there’s been a lot of press
about Microsoft’s plans for interactive TV.
From what's being said, Microsoft’s model of
a delivery system is similar to Microware’s.

“We're looking at a switching broadband
network,” says Karl Buhl, marketing manager
in advanced consumer technology for Micro-
soft. “We’d have four parts to the system:
Tiger [Microsoft’s current solution] continu-
ous switching at the head end, coax from the
head end to the home, a set-top terminal in
the home, and a Microsoft software package
running the system.”

Conventional wisdom says Tiger will blow
everything else away. Ken Kaplan doesn’t buy
it. “Microsoft is coming into this business
from a standing start. No one wants them in
this business anyway. They’re not welcome.”

“If Ken thinks we’re not wanted here in the
industry he should talk with TCL” Buhl
counters. He says TCI's trials with Microsoft’s
Tiger technology will begin in Seattle at the
end of the year. (See Wired’s interview with
TCI head John Malone, Wired 2.07, page 86.)

Obviously, Kaplan thinks it’s not too early
to count Microsoft out. “Bill Gates says he’s
been spending hundreds of millions of dol-
lars a year on this business,” Kaplan reasons.
“Do you know what kind of return he’s got to
get on that investment? There isn’t that much
money in set-top-box software, sorry. Micro-
soft wants to get a piece of everything, proba-
bly per transaction. The market can’t afford
that. It can’t afford Microsoft, and those in the
industry don’t want monopolists dominating
their business. Not to mention that Microsoft
doesn’t have a clue about this business. It’s a
TV-set business, not a computer business.

“This happened to them once before. They
missed the boat totally on networking. That’s
why Novell took off. Bill didn’t figure it out,
he didn’t see it coming. He didn’t approach it
right, and Novell came in and ate his lunch”

According to Microware’s Ordufia, DAVID
was not just a lucky acronym choice. While
the name’s been trademarked, the logo hasn’t
been finalized. The first version of the DAVID
logo followed the biblical metaphor right
down to a sling. That got a thumbs down as
taking the joke a bit too far. But if Microware
really wants to get Microsoft’s goat, maybe it’ll
choose a logo inspired by Novell. m = =

Stephen Jacobs (sxjnce@rit.edu) is a contri-
buting editor for Videomaker magazine.
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Your online universe—and a half

From chariots to Trade Wars
2002, from dungeons to
deep space, the hottest
new games, always

free!”

e Multiple players, role
playing, interactive-it's all
here!

e Unrestricted down
loading—at fast 14.4 Kbps!

» Information, education,
chat, forums, and more!

» [nstant access,
24 hours a day!

« Intemet mail and FidoNet
newsgroups!

« Choice of screen graphics!

o All skill levels—adventure
for the whole family.

(608) 822-2000

by modem

Voice: (608) 849-1464

* Never any charge to use the service: you pay
onlyyournumlcostformephoneo&
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Construction begins on an interstate data highway that
promises to revolutionize communications—
and the way we all live.

BY FRANK VIZARD, Electronics Editor

The next t:une you think about travelmg down
the highway looking for adventure you may Just=.
cet all:you can handle without Ieavmghome. i~ 'since the: mventmn of the telephone Multnnedla
LV iC 2 commumcatlon-—lmage, sound and: tex

Anational data hxghway isadream prop o3
ed by government and mdustry—-not to mentio

oa\t to‘coast: sunple, the data: hxghwav—»mme
Jormally-called the National
“Strieture (\ II
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This box will also give you access: . - -

to interactive videogames, home

shopping and bankingand a_ =
iad of other services. ;

computers
and televisions. Some of
these devices may be combined in
the future—think of a hybrid tele-
computer, for example.

What type of information can you
get? You can dial up movies on de-
mand, play videogames with people
across the nation, shop, take care of
banking, make travel arrange-
ments, tour the vaults of a museum,.
tap into any library or just chat.

The NII promises more than just
a host of ‘consumer conveniences..
Since the data highway can handle
voice, video and text simultaneously
and with equal aplomb, the impact
on business and health services
alone stands to be substantial.
Manufacturing specifications can

be quickly transmitted in detail. §

Medical disorders can be diagnosed
by specialists far away from the

patient. And on the education front,

students can receive lessons from
the best teachers without regard to

geography.
’I%:dream is suddenly becoming a

reality. The proposed merger be-::
tween Bell Atlantic, one of the Baby:
Bell phone companies, and Tele--
Communications Inc. (TCI), the na--
tion’s largestcable TV operator,’
woke up the world to the fact that the :
data highway could exist in concrete .
terms. The merged companies have

access to 22 million customers in 59
of the top-100 markets. The Bell At-
lantie/TCI merger creates a pretty
big highway just by itself.

The $33 billion Bell Atlantic/TCI
merger agreement suddenly made

many people realize that the data
highway already exists to 2 large de-
gree. Much of the technology needed
to make it operable was in hand, or
nearly so. The road would be fiber-
optic cable, hair-like glass strands
that carry data as light pulses and
which have a much greater capacity
than copper or coaxial wire. Today,
fiberoptic cable is only being used to

“‘TCI merger. .
agreement made
people realize that

the data highway
already exists to a "

large degree.

‘one-tenth of 1% of its capacity (a typ-
ical 32-strand fiberoptic bundle can
handle up to 5000 video channels).
Basically, all that is needed is a way
to connect a lot of little networks to
_each other to form a larger network.

500 channels -~~~ - -

. For many, the entrance ramp onto
- the data highway probably will look
- much like the new Time Warner net-
“work set to debut next April in Or-

lando, Florida. Accessed via a set-top
‘box, Time Warner’s Full Service
Network appears, at first glance, to
be a pumped-up cable TV service. In-
deed, you get 500 channels, but there

is more to it than just that.
A big draw is video on demand.

The Bell Atlantic|

Hundreds of movies are digitally
stored on large computers called dig-
ital servers. Your movie selection
travels via a variety of digital switch-
es to what amounts to a 386 or 436

. computer masquerading as a cable

box sitting on top of your TV. These
set-top devices will be made by vari-
ous suppliers. For example, Silicon
Graphics is making set-top devices
for the Time Warner system, while
3DO is doing the same for a pro-
‘posed US West interactive-TV trial
in Omaha, Nebraska. Other poten-
tial suppliers include Philips and
GTE, a company that is also en-
gaged in 2 trial interactive-TV sys-
tem in Cerritos, California.

The signal, being received via
fiberoptic and coaxial cable, is digi-
tally compressed so it occupies only
a small fraction of the bandwidth
available. With digital compression, ;
. eight to 10 video channels can be
carried in the bandwidth normally
required for one channel.

£ course, you can do more than
just watch movies. Just imagine
watching a sporting event, for exam-
ple. Since the TV is now interactive.
you'll be able to choose from which
camera angle you want to wateh
the action.

You'll also be able to play video-

. games or engage in hobbies like

rotisserie baseball with other people

" on the network. And since the net-

work is 2-way, you can expect al
kinds of control accessories to be
available. This would include head !
mounted displays (HMDs) or hel
mets for virtual-reality scenarios
Set-top boxes will likely com '

POPULAR MECHANICS © JANUARY 19¢
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equipped with credit-card-size slots

for PCMCIA flash memory cards so
game scores can be saved. PCMCIA
cards might also be used to access
special channels or leagues.
PCMCIA cards could also be used
as credit cards for home shopping.
And in all likelihood, a small video
camera atop the TV will turn your
television into a picture phone for
video conferencing.
Another likely byproduct of the
development of the data highway __

is an inexpensive wireless phone
service. As envisioned by the
Federal Communications Com-
mission, the Personal Communi-
cations Service (PCS) would al-
low pocket-size phones to be
radio-linked to a series of re-
ceivers wired directly into a lo-
cai cable TV system. The tele-
phone call would travel back
along coaxial wires to the cable
TV system’s main office where it
would cross over to normal telephone
lines. In theory, though, if the call re-
cipient is part of the.cable TV sys-
tem, then the call would not neces-
sarily be routed through the phone
lines, appearing instead on a dedicat-
ed audio channel provided by the ca-
ple TV service.

Of course, PCS would give you ac-
cess to the data highway. This fact
alone is likely to spur the develop-
ment of many types of wireless de-
vices that will be able to transmit
everything from faxes to video. It is
expected that PCS will be relatively
inexpensive—certainly cheaper than
cellular phone service—because the
FCC is allocating a large amount of
radio spectrum for the service and is
allowing as many as seven competing

sivice pI‘OV'iders to exist per mar: ket.
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Compressing data. A
Digital compression of data means
information can be squeezed down
from the fiberoptic cable through the
“Jast mile” of existing coaxial cable to
the home. The feed points to the
home and the TV terminal box will
also use a new asynchronous transfer
mode (ATM) switching technology
that receives and reconstructs the
high-speed digital packets of infor-
mation sent to it. ATM essentially
puts the brakes on fast-moving data
so that it can easily move down the
local coaxial streets. = e

While a fiberoptic connection to
every home would be ideal, the com-
plete rewiring of homes for fiber-
optics will take many years. The last

PAM LLUSTRATION BY AN UDELL

" A
V;

mile of coaxial cable represents 80%
of a cable TV company’s infrastruc-
ture.-The amount of mileage here is
ineredible when you consider that
95% of the 94.2 million TV homes are
wired for cable, even if only about
62% actually subseribe. )
The phone companies, meanwhile,
are likely to be delivering video im-
ages via telephone lines in competi-
tion with cable TV companies. Until
every home is wired with fiberoptic
cable, the telephone companies are
likely to use a new technology called
an as etric digital subscriber line
(ADSL) in the interim. ADSL allows
the phone companies to send com-
pressed video images over ordinary
copper wires and still have room for

31
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téd a single image of . .

_musician Yo-Yo Ma (top segment. above) from

‘other

shats, of different focal lengths: using digital video

ight) that ca

voice conversations. Fiberoptic cable
would bring the signal to the last
mile, after which ADSL technology,
which tends to degrade over dis-
tance, would bring the signal home.
The fiberoptic cable, though, is

_ essential for 2-way communication.

With coaxial cable, the signal must be
amplified every 2000 ft. In a 2-way
coaxial connection the amount of
electronic noise added by the ampli-
fiers makes thé signal unintelligible.
With fiberoptic cable, the signal can

travel for miles before needing 2 ¢ o r : :
' The data highway
" model everyone1s

boost, a characteristic that keeps
the signal quality very clean.
The phone companies are also

looking at another technology that B

allows digital data to be sent over
existing copper wires. Called the
Integrated Services Digital Net-

seems most suitable for voice and
text applications. If upgraded,
ISDN could prove to be a shortcut
to the information highway.

On the net
All of these options are fine on the
loeal level but how do you make the
connection to larger networks that
allow you to telecommute to the of-
fice or tap into Washington, D.C’s
Smithsonian Museum when you're in
Des Moines?

The data highway model everyone
is looking: at is a confederation of

computer networks called the Inter--

net. Currently, the Internet is com-
prised of more than 10,000 networks
—from universities, libraries, science
foundations, government and busi-
nesses—that are all linked together.
Estimates as to the number of peo-
E}e using the Internet range to as
igh as 30 million. This number will

32

technology. When digitized, video flo like 3

only get higher as this year Conti-
nental Cablevision Inc. provides spe-
cial hookups that allow PCs to jack
into the Internet via cable lines. This
link allows users to download data at
much faster rates since coaxial and
fiberoptic lines are being used.
Internet users send electronic
mail, chat with other Internet users
on bulletin boards, play games or ac-
cess about 2 million files on a variety
of topics. In effect, the Internet is its
own electronic community. More im-

< looking atisa

wore (ISDN), this technology FSe confe ederation of

* computer networks
- called the Internet.:

portantly—and this is an approach
the federal government wants to take
on the data highway—the Internet
has an open architecture, meaning
that it is available to all.

The Internet, however, illustrates
one of the practical problems facing
the data highway. The Internet is a
notoriously difficult piece of cyber-
space to navigate, and it is often very
hard to find the information you're
seeking. Software developers hope
to make the information-retrieval
process easier in the future. One con-
cept involves software worms called
Knowbots that crawl from source to
source looking for the answers to
questions. You wouldn’t have to know
where the information is—the worm

w&mmsmmooom.mmr.
MIT MEDIA LABORATORY PHOTOS

would just keep looking until it found
the desired data. Traffic congestion,
though, might turn out to be a major
problem if too many worms are look-
ing for information in the same
place—another issue to be resolved.

The Internet model, however, may
not be the only one pursued, particu-
larly in a short-term future devoid of
standardized protocols. AT&T, for
example, is investing heavily in the
ImagiNation Network, formerly
Sierra On-Line, in hopes of creating a
nationwide network for videogame
play. The network will allow players
to compete against each other using
Sega Genesis gear, an AT&T pe-
ripheral device called The Edge 16
and 3DO’s interactive multiplayer.
Once standardized protocols are de-
veloped, the ImagiNation Network
would be just another lane on the
information highway.

Besides information retrieval,
there are other hurdles to jump as
well. One is to agree to a protocol
standard that allows different net-
works to communicate easily with
one another. And while numerous

Magic to IBM, are vying to develop

aw

i

o

b

companies, ranging from General \“

one, the Bell Atlantic/TCI merger i

may just create a de facto standard.

sSmart TV

Perhaps the biggest leap forward wﬂl/

come when video can be transmitted
digitally. Translated into zeros and
ones like audio on a compact disc,
video becomes easily manipulated
and a whole range of options begins
to appear. For instance, images of
the same subject but shot at different
focal lengths can be combined to pro-
duce 2 single image. Small details can
be enlarged at will. This technology
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is just around the corner.

For example, digital video will be
the cornerstone of a direct broadeast
satellite (DBS) service being launched
by Thomson Consumer Electronics

(RCA’s parent company) and Hughes
Communications. Scheduled to debut:
this April, this DBS service will use.

digital video and compression tech-
nologies to offer 150 channels re-
ceived in the home by an 18-in. dish
for about $700.

As envisioned by researchers at
MIT’s Media Lab and elsewhere,

digital video will have many ramifi- [

cations. But perhaps most impor-

tantly, it gives your television a §

chance to become intelligent.

In the near future, television will
have the sort of learning capabili-
ties exhibited now by products like
Apple’s Newton personal communi-
cator. As you use the television, the
TV’s intelligence system will note

tie type of programming you enjoy. &

So instead of channel grazing
through an impossible number of
channels, the TV will present you
Wwith a list of programming choices
based on your viewing history.. The

TV may also digitally store a pro- -

gram it thinks you might like even
Whegl you’re not at home.

Viewers will also be able to cus-
tomize their viewing—of news, for ex-
ample. Since the news arrives in digi-
r2l form, it is relatively easy for the

1V to sort through the incoming digi--

tal video stream of channels and pull
out items of specific interest to you.
. Or conversely, if you're interested
' news footage of civil unrest in
hgna, for example, the TV will
“ruise through all the news channels,
oulling out any snippets relating to
C These snippets would then be
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assembled automatically so what you
would see is one long piece of video
footage on China. You no longer have
to jump from news channel to news
channel looking for that extra
footage or different camera angle
-that is often critical to an under-
standing of events.

Customization could even extend
to other types of news sources. For
instance, you might subscribe to a va-
riety of newspapers and magazines.
Your television or your computer

| The,&ﬁiv_al of -
- digital video

- technology gives

.. your television a
chance to become
-intelligent.

would know the type of information
_you are generally interested in. Arti-
cles from different sources would be

sonal newspaper that would be dis-
" played on screen. You'd also be able
to quickly print a hard copy of your
newspaper—in color, of course,
thanks to coming improvements in
printer technology—or access your
personal newspaper via a wireless
computer or Newton-type personal
communicator. ]
Such capabilities already exist, al-
though the technology is still too ex-
pensive for mass use. Nevertheless,

the Sandpoint Corp. of Cambridge, "

Massachusetts, has a software pro-
gram called Hoover that sucks items

blended together to create your per- -

of specific interest to its subscribers
out of 5200 publications. The system,
which now costs about $28,000, pre-
pares reports that are continuously
updated. i

Electronic newspapers are also
likely to use multimedia in their pre-’
sentations of news. A hint of things to
come is the News In Motion on-line
newspaper available on a weekly
basis from -Walk Soft Corp. in
Rochester, New York. News In Mo-
tion combines audio, still pictures,

animation and text to present an ar-
ray of news, opinion, entertainment
and sports information. With the
addition of digital video, live footage
.could easily be integrated into the
mix. You would also be able to ac-
cess your personal newspaper via 2
wireless computer or Newton-type
onal communicator.

Watching all this is the federal
government, mostly with a friendly
eye since Vice President Al Gore is
a long-time proponent of the data
highway. Indeed, someone will have
to act as a data-wise state trooper to
make sure commercial interests
don’t outweigh societal needs.

Corporate users, for instance, may
be asked to pay a premium on video
conferencing—money that would be
allocated to install data highway ter-
minals in the public libraries and
schools of the inner city. The hope is
that the federal government will take
a leadership role in the creation of a
common carrier channel easily ac-
cessed by all.

That role may be all the more im-
portant if, as Thomas' Jefferson said,
information is the currency of democ-
racy: Thanks to the information high-
way, that currency is likely to get
into more hands than ever. PM
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\ $7.3 million, or 17.3 cents a share, [ Canaqian Drew. ~1970s was another ‘3

compared with $635,000, or 13.5 In fact, Vinton has become the standard called Hawkeye. "It
cents a share, in the second quarter of
1993. Revenue increased 30.4 percent
to $18.1 million from $13.9 million.
For the first half, profit shot up MNEW TECHNOLOGY

150.9 percent to $1.6 milion, or 22.8 Pl 3 A S %
cents a share, from $650,000, or 13.8 PRI TEN ) . AFERL

cents a share, a year earlier. Earnings Microwar e

for the first six months of this year in-
cluded a one-time-only gain' of

—

\ ST
$509,000, or 8 cents 2 share, for the

\ early retirement of long-term debt. amounce S

| ioint deal

| joint de

| Preferred Risk results

\ Preferred Risk Mutual Insurance of

| West Des Moines reported lower re- By DALE KASLER

| sults for the first six months of the REGISTER BUSINESS WRITER ‘1

| year. The property-casualty insurer Z coy

| said surplus increased $1.3 million, Microware Systems Corp. on

| down from 36.6 r.nillion ayear earlier. Monday announced a joint venture =

\ Surplus-increase is roughly equivalent that could enhance the Clive com- Tesobug

'l to profits. Treasurer Phil Vanderah puter software company's journey R g
said expenses were higher and invest- along the information superhigh-

‘ ment income was lower this year. The way. SRS e
company also announced that Robert Microware said it would team. S S
Plunk, president and chief executive, with San Francisco-based Macro- e
was named chairman. He replaces media to create technology that : 5
Bernard Mercer, who will become :

! _ ¢ oe will enable software developers to i
chairman emertus while remaining on bring CD-ROM programs to interac- 1
The deal may not be much of a
money-maker for Microware, said
spokesman Arthur Orduna. The

PEOPLE importance of the deal is strategic;
- it will further the construction of
Cross to head Ames office the information highway, which

Ottumwa banker means it will further the interests

of Microware.
N %régogrézr gﬁg:gi Microware has been hired by

A Cross has been [BM, Philips and other companies

T racing to build the highway. Micro-
] r;la;n:g atgk h:ﬁvl:oorf ware's software, dubbed DAVID,
.. fice in Ames. Nor- will dperate the SeL-1op CORYE U0

. west acquired the boxes that one day will turn TVs
5 oifice from the into interactive entertainment and
o ‘ tailed United Feder- information centers. .

: 2 al Savings Bank and But md;lxisgy leaders are begin-
will operate it as a full-service bank. “mgk‘?.f:m bethat bPﬂde}hu;fllet-
The Ames office on West Lincoln Way “;\°" , u‘\‘i‘nea‘“‘@r;';s o ess
had about $6 million in deposits at the there's something worthwhule to

Playskool, a division of
Monday from the Cons'

: atch, Orduna said. 11 for its 1-2-3 High Chair.
time of the sale. Cross, a 1977 gradu- watch, Orduna said. The deal with 1Ot B :
ate of lowa State University, was an MaaThomSedxauFLay help. injuries. Ann Brown, cI
aide to former Gov. Robert Ray and e San Francisco company plays the chair at a new

<tate Auditor Richard Johnson. He makes a special kind of software
has been with Norwest for 12 years used to create CD-ROM prograrms.

and headed operations at Norwest's The joint venture will create a new

Ottumwa office since 1990. software package that will enable

CD-ROM developers to create
s and encyclopedias for inter- IMPROVEMENT IN MAGAZ!

active TV, as well as easily convert

Broker sentenced existing CD-ROM titles to the new O 2
A former Storm Lake investment SYSIEI0. l Ie" I l I {

broker who pleaded guilty to federal
fraud charges was sentenced to 33

months in prison and ordered to make R AvVOIDE
restitution of $300,000. Daniel W. Trape WAR AVOIDED Without the charge aga
| < Boerie 8 et e C | earnings, the publishe
charged in April with defraudin d a g (
| clients of A.G. Edwards and Sons of ana 3 profits would have be
T <, 21 million from 1988 to 1991. e % i signiﬁcandy.
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With "David’ Software, Microware Aims to Become a Goliath
Eds: alse moved in advance and for Monday AMs.
AP Photo NY332 of Sept. 29
By STEVEN P. ROSENFELD
AF Business Writer

CLIVE: Towa (AP) —— Eisht vYears aso, Kenneth Kaplan sot an

offer to sell his saftware camPany, Microware Svstems Core. .
to Microsoft Core., which was already well on its uway to
dominatine the rersonal comPuter software indnstey,

""It was pretty templins,’” said Kaplan, the firm’s
Ppresident and a co-founder.

But one late nisht a short time later, a Microuure
axecutive ""slammed his hand an the table and said, "I doan”t
want to work for the blankety—=blanks, I want ta destroy the
tlanketvy-blanks,” -~ Karlan said,

""That’s been our pPolicy ever since.,’”’

Mirrosoft is still trvyine te break inte Microware’s
businesss makins Prosrams thal run computerized functions aof
thinss that are not tvepically thousht of as a compiter —— like
a TV, pay rhone: traffic light or a car.

Their srowins rivalrwy, despite its David vs. Goliath
nature, is a sisn of how comPuting is changing.

In times many epraducts will have chips and software
runnine inside them, and most Peorle won’t nolice or think of
them as comPuters, Microware hores to he a standard-setter in
Prosram desian for those devices.

The company wained attention last winter when one of its
Frograms, called David, was chosen as the software for
set—tor devices in the interactive TV services Bel] Atlantic
Corp. will start this winter in northern Virginia, New Jersey
and Pennsylvania.

Such set—-top hoxes are the kev appliances that let TVs
receive the advanced home shoppinsg ar video—un—demand
sei'vices that rhone and cable compPanies envision.

Microware has alsa formed a similar asceement with Nynex.
Karlan said he hopes to announce arransements with at least

twoe more resicnal Bell Phone comPanies by the and oaf the ——— ~— =~ e -

Year.,

The compPany suffered its first loss last month when
Southwestern Bell Corp. chose Microsoft and lLackheed Corp. as
its Ppartners for a two-wavy TV trial in suburban Dallas late
next vear. _

""Im not terribly concerned ahoaut the Southwestern Bell
trial,”” Karlan said. ""We have sa much momentum now.
Microsoft doesn’t have a product and won’t for at least a
yvear., ’

The two comPanies have different aprroaches to the
slowlvy—evolving interactive TV market.

Microsoft is develapins a full-network prosram for use in
both the switchins centers and the homes and businesses at
the end of a network. Microware’s software is more flexibile,
with the set-top box beins ane of many uses for it.

One sien of Microware’s lead is that David has been
licensed by 22 consumer equiPment manufacturers, includine
IBM, Philieps Consumer Electronics, GoldStar and Samsunag.

The prosram is a version of Microware”’s core 05-9

noaratine mwedeao Byl .
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With "David’ Software, Microware Aims to Become a Goliath
Eds: alse moved in aldvance and for Monday AMs.

AF Photo NY332 of Sept. 29

By STEVEN P. ROQSENFELD

AF Business Writer

CLIVEs Towa (AP) —-—- Eisht vears aso. Kennelh Karlan aot an
offer to sell his software company. Microware Srstems Care. s
to Microsoft Corp., which was already well on its vay to
dominatins the personal computer softmware industey.

""It was pretty templine,”” said Kaplan, the firm’s
president and a co—founder.

But one late nisht a short time later, a Microuware
axecutive ""slammed his hand an the table and said, "I don“t
want to work for the blanketvy-blanks. I want ta destroy the
tlankety—blanks,” ““ Karlan said.

""That’s been our rolicy ever since.””

Microsoft is still trvine te break inte Microware“s
business, making prosrams thal run comPuterized functions aof
thingss that are not tvpically thousht of as a compPiter —— like
a TV, pay phone: traffic lisht or a capr.

Their erowine rivalry, despite its David vs. Goliath
nature, is a sign of how compuline is chanaing.

In times many products will have chips and software
running inside them, and most people won’t nolice arr think of
them as compPuters. Microware hopes ta be a standard-setter in
Proaram design for those devices.

The compPany wained attention last winter when one of its
Frograms, called David, was chosen as the software for
set—tor devices in the interactive TV services Bell Atlantic
Corp. will start this winter in northern Virginia. New Jersey
and Pennsvylvania.

Such sel-top hoxes are the kev appliances that let TVs
receive the advanced home sheprPine or video—an—demnand
ser'vices that rhone and cable companies envision.

Microware has also formed a similar agreement with Nynex.
Kaplan said he hores to announce arrangements with at least
two more resicnal Bell phone comPanies by theand of the ———
yYear,

The company suffered its first loss last month whern
Southwestern Bell Corp. chose Microasoft and lLockheed Corp.
its partners for a two-wavy TV trial in suburban Nallas late
next wyear. ,

""I’m not terribly concerned ahout the Southwestern Bell
trial, “” Karlan said. ""We have so much momentum new.
Microsofl doesn’t have a product and won‘t for at least a
Year.

The two compPanies have different aprroaches to the
slowlvy—evolving interactive TV market.

Microsofl is develoring a full—-network Prosran for use in
bath the switchine centers and the homes and businesses at
the end of a network. Microware’s software is more flexible,
with the set—top box bein® one of many uses for Tt

One sisn of Microware’s lead is that David has been
licensed by 22 consumer esuipment manufacturers, including
IBM» Philirs Consumer Electronics, GoldStar and Samsuna.

The prosram is a version of Microware’s core as5-2
operating svystem» develored in the early 1930s as a srPeedy
way for a comPuter chirp to manase simultanecus tasks.

More than 750 companies have put 05-9 in more thgn 4,000
Praducts, rangins from the CERN particie acceleratar (an atom
smasher) to pavy rhones in France to the navigation system in
German—made BMWs. .

Such industrial arplications account for ahout 70 Frercent
of Microware’s arproximately $20 million in revenue.

Microware has heen successful hecause of the flexibility
of its Prosrams to fit with many svystems, said LLucie
Fieldstad, a former IBM senior execulive and now a multimedia
consultant in New Canaan, Conn.
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""The problem puttinsa together this Jissaw Puzzle tousether
is that nobody has a Pattern,”” Mrs. Fieldstad said.
""Because no one knouws what technoloay will become the
standard, it is imPortant that each of the pieces be able to"
Plug into the other Pieces, ””

Microsoft was attracted to Microware after 0S-9 was chaosen
in 1986 by Philips as the base software in the CD-Interactive
Plaver, a machine that Plavs movies, music and games off
cempPact discs.,

""They are the 1,300-pound garilla of the business and
anvybody that‘s sat an interest in anvithine te do with
compPuters has gol to look over their shoulder at those SUYS,
noe matter what it is,~~ Karplan said.

In addition to the Southwestern Rell venture, Microsoft is
in a Partnershir with Intel Core. and General Instrument
Corp. to make a set—tor box. Tests are Planned in 1995, said
Naren Naph, manaser of interactive proarams for Microsoft.

we would feel we had missed, ”~ Narh said. ""This is a
marathon we are digsine in for many, many Years, ’”
Neither company expPects tu see miuch revenue from two—way

TV for some time. '

But it’s by far Microware“s bigesest opPortunity since
Karlan and friend Larry Crane started the ' firm in 1977 when
thev were students at nearhy Drake University. Karlan
predicts annnal revenne could 9row to between $100 millian
and $200 million in 1999,

There are no plans to g0 pPublic right now, Karlan said,

Executives believe time ""is hetter sPent workins with ;
customers and buildine long—term strategic relationshirs than
doina road shows far investment managers, ”’ he said.

A pPrivate sale of stock to outside investors early this
vear provided ""a war chest of moeney sittins in the bank
availaple f0 ve could react guickly to oPPorlunities,”” he
said.
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* Microware vulnerable to global forces

MICROWARE

Continued from Page One

these computer wonks were go:
around saying, ‘CD-I is dead,’” said
Mark Dillon, a former Philips CD-I
executive.

- Kaplan was there, too. “It was dis-
heartening,” he said. “The morale of
the people who were there probably
was at its lowest point. The people in

the CD-I community had to endure a

lot of jeering.”
~ In time, CD-I people learned not to
worry about Digital Video, Kaplan
said. But Mm?mwwm
‘bringing CD-I to market.

~ “It's basically been the little boy
that cried wolf,” said Laura Buddine
of Tiger Media, a Los Angeles disc
creator. “Every year, they told us,
it’ll be ready. :

- “Because of these delays, we know
of 11 other systems that are coming
onto the market in the next 15
months,” Buddine added. “The
window of opportunity (for CD-I) is
possibly closed.”

Four Years Late

Not true, Philips officials say. Yes,
CD-1is four years late. Yes, there will
be competition from other audio-vid-
eo disc systems.

Yes, it’s unclear whether CD-I will
become the standard format for mul-
timedia systems, the way VHS be-
came the standard for videocassette
recorders — or if CD-I will wither
like Sony’s woebegone Betamax.
Makers of other are taking
‘!idem at CD-I to prevent its world-

~But Philips notes that CD-I already
has lined up the support of nine major
electronics manufacturers who will
build the product. That translates

Min 1988 the window was uearly
slammed shut by Philips itself.
of millions of dollars and was falling
“far behind schedule when top man-

agement removed David Geest, the
‘man who hired Microware, as head of
CD-I. In came Gaston Bastiaens, a

ing cost-conscious executive who was or-

dered to review the whole project.

“We were definitely biting nails,”
Kaplan said.

In late fall 1988, Kaplan’s sources
at Philips told him the project would
be saved. He breathed more easily.

“If they had pulled the plug on CD-I
at a critical moment, they wouldn’t
have killed us, but it really would
have w” Kaplan said. “We could
have working on something use-
ful all that time. We ‘had some of our

 “With a big corporation, you
always have the risk at some very
high level that somebody’s going to
cancel the whole thing,” he said. “Big
companies are good at throwing
curve balls.”

Chances of Success

Like this one: Just after giving
CD-I the go-ahead, Philips dragged
Microware into a venture to improve
its chances of success.

Philips needed help creating soft-
ware to design games and other pro-
grams for CD-I discs. This was cru-

cial: Without discs, a CD-I player

would be an empty box no one would
buy. And for a long time, disc cre-
ators complained that Philips’ soft-
ware was inadequate. @~
“The most serious underestimation
of the whole CD-I project was how
 complicated it was golng to be to
make the discs,” said Kim Kempf, a
Microware vice president.
ips’ request to help make software for
disc designers. There wasn’t much
money in it and it would divert talent
players themselves, said Microware

" Couldu't Refuse
S MlErbars odldik rifdss. Withost

making an offer

better software for disc creation,
CD-I might be a flop, he said.
“Kaplan kind of found himself in a
position of, ‘Hey, I didn’t sign up for
this, but if I don't, g else I

signed up for is wasted,’ ” Dillon said.
Microware relented. It joined Phil- -

__ips as a partner in a company called

‘ers might have abandoned ship if

- Millions in Royalties

OptImage to produce software for
disc makers. OptImage is based in
Clive and run by Sorensen.

But while Microware was getting
itself in more y, the third part-
ner in CD-I was playing hard to get.

Until early this year, four years
into the project, Sony wouldn’t com-
mit to manufacturing CD-I players.
Pr pied

Geest, former managing director
at Philips, said Sony was preoccupied
with developing an office computer

system.

Kaplan said Sony’s foot-dragging
reflected a Japanese firm'’s tradition-
al wait-and-see mentality. “Let the
Western company develop the tech-
nology and kill themselves doing it,
and then you jump in and you steal

But hecnlackno,v‘v‘%:ged Sony has a '
go-slow culture. “We began develop-
ing videotape recorders in 1958. We
didn’t launch a product to the market
until Betamax in 1975,” Burke said.
Abandoned Ship

Either way, Sony’s reluctance

eatened the project, Sorensen said.
Disc designers and other manufactur-

‘Sony didn’t get on board, he said.
“It takes Sony to bring credibility
to this thing. If they don’t believe in it,
if they aren’t going to release a prod-
uct, it’s got big problems.” ‘
Two events appeared to move
Sony. Matsushita Industrial Electric
Co., a Japanese firm that makes the
ey =y b
ment, Sorensen said. That helped
“nudge Sony along a bit, to see that
their big competitor is beginning to
g du:m‘dud about this technology,” he

A Sony management change in the
past year helped, too. Control of CD-I
passed from Toshio Doy, who wasn’t
interested in the project, to Nobuyki
Idei, who was. y

“In big companies, products need
advocates,” Kaplan said. “They final-
ly got the right guy to run with it.”

Today Microware is fine-tuning the

software and waitino far navt falle
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- Millions in Royalties

Today Microware is fine-tuning the
software and waiting for next fall’s
product launch — and potentially
millions of dollars in royalties. The
company plans to plow mon2y into
disc design and production, along
with new projects like a “smart tele-
phone” using similar technology. Em-
ployment may grow into the hun-
dreds from the current staff of 130, of
whom 65 work in Clive.

That is, if CD-I sells.

“The real test is, will people be
buying?” said Rockley Miller, editor
of Videodisc Monitor X

But even getting this far has been-
an achievement.

“There were dark days,” Kaplan
said. “It was not a sure thing that
there would ever be a product.”

A month ago, Kaplan was in Tokyo
vldttli:g a friend who works for Fujit-
su, the Japanese computer giant.

The friend had told Kaplan for
years that CD-I would never work.
But last month, as they sat on mats in
his living room, the friend raised a
cup of sake to Kaplan and said, “I |
never would have believed it, but you
gnly(: did it.” : 3

plan sipped his sake and thought
to himself: “We must really be on the
right track.”
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Future declines in
defense RDT&E
Projected budget ($ billions)
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new electronics and weapons systems
for the military, ranging from the
smallest radiation-proof semiconduc-
tor to the B-2 Steaith bomber.

For fiscal 1992 the DOD is seeking
from Congress $39.9 billion for
RDT&E, an increase of 11.3% when
adjusted for inflation. Increased
spending for the Strategic Defense In-
itiative (“Star Wars”) and the ‘Ad-
vanced Tactical Fighter program ac-
count for much of the increase.

But RDT&E is expected to be only
341 billion in fiscal 1993—a real in-
crease of only 0.9%—and is expected
to shrink each year after that. Com-
ing so soon after the Persian Guif
war, where high-tech weaponry
proved so successful, the EIA predic-
tions are setting off alarms.

At a recent Washington seminar,
Geoffrey K. Bentley, business re-
search manager for Textron Defense
Systems, warned that the number of
companies participating in military
R&D is shrinking and threatens to
erode the nation’s technological edge.

Among the proposed remedies: Al-
low defense contractors to make a
profit on R&D efforts. Now when de-
fense companies sink huge sums of
money into R&D, they are gambling
that they will win big procurement
orders from the Pentagon. Making
money on the research itself—and
thus reducing the gamble—will en-
courage more research, said C. M.
Herzfeld, director of research and en-
gineering at the DOD. “Industry can
no longer subsidize R&D on projects
that may never get built,” he said.

But Herzfeld, who in essence is the
Pentagon’s chief technology officer.
also issued a challenge to defense

contractors. I think RDT&E is here
to stay,” he said. “That’s the good
news. But it will change. What you
want to do is look for the opportuni-
ties instead of crying about shrinking
budgets.”

RICK WHITING

SOFTWARE.

A real market emerges
for real-time systems

A MARKET for hardware-independ-
ent real-time operating systems
(which permit computers to respond
instantaneously to user commands) is
blossoming for a handful of compa-
nies whose sales could skyrocket if
their expectations materialize.
Makers of single-board computers
and products with embedded micro-
processors appear to be turning away
from hardware-dependent and in-
house real-time code to buy from
companies such as Wind River Sys-
tems Inc., Ready Systems Corp., and
Microware Systems Corp., which de-
velop commercial real-time software.
“It’s a $750 million market that
could go to $1 billion next year,” says
Mitch Bishop, Wind River’s director
of marketing. “The reality is that
real-time is arriving in the real world
as an emerging marketpiace.”
Bishop says his Alameda, Calif.-
based company’s growth will double
from $8 million in annual revenue
for fiscal 1991 (ended Feb. 1) to $16

Wind River’s Bishop: The real-time software
systems market could reach $1 billion

million next year. ““There are a2 num-
ber of factors affecting that growth,”
he says. Traditionally, companies have
built their own hardware and real-
time operating systems but now want
to get away from the hassles of redo-
ing code every time new hardware is
added. “They want shrink-wrapped
software that will work on Intel, Mo-
torola, or Sparc chips, not just a sin-
gle archiiecture,” he explains.
Privately held Ready Systems in
Sunnyvale, Calif., is the largest inde-
pendent company in the market, with
Microware ot Des Moines a close sec-
ond, and Wind River third. Da-
taquest analyst Doug Crook says that
while it’s difficult to determine the
actual size of the real-time market,
it’s at least a $500 million market
on the software side. “Last year we
determined $1.3 billion went into
real-time hardware, and operating
systems are a component of that,”” he
says. “It’s a good strong niche market
that an $8 million company can make
money in.”
DAVE WEBB

Multimedia: standards,
but few products

MULTIMEDIA computers, whose
bags of tricks include sound, anima-
tion, still images, and, in some cases,
full-motion video, have yet to make
much of a dent in the marketplace.
But their potential impact could be
huge, and vendors have been jockey-
ing for years to ensure that they are
positioned to exploit the market.

That activity has heated up in re-
cent months. In March Microsoft
Corp. of Redmond, Wash., an-
nounced that |1 hardware manufac-
turers had signed on in support of
the software company’s Multimedia
PC (MPC) specification. Computers
bearing the MPC mark would con-
tain a 286 or a 386/486 microproces-
sor, 2 megabytes or more of random
access memory, a 30-MB or larger
hard disk, a 4-bit or 8-bit VGA video
display, a digital audio subsystem,
and a CD-ROM drive. They also
would be compatible with Micro-
soft’s Windows 3.0.

The MPC standard was seen in
some quarters as a power grab by Mi-
crosoft, and one that was being coun-
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Radisys Corporation

1500 NW 118™ st

Des Moines IA 50325
515-223-8000
800-475-9000
Updated 10/06/2004

Anderson, Alan

2454 | Engineer
Barton, Greg 2430 | Engineer
Crowe, David 2433 | Engineer
Erickson, Brian 2317 | Facilities Cell: 202-5035
Engineering Lab 2399 | 2™ floor
Green, Randy 2437 | Engineer
Heckmann, Pam 2473 | Contractor
Hemphill, Lawrence | 2468 | Products line manager (0s-9) Cell: 707-6993
Hewitt, Lori 2265 | Facilities
Huffman, Allen 2438 | Engineer
Kempf, Kim 2417 | Engineer Cell: 988-6946
Lengeling, John 2476 | Engineer Cell: 229-6100
Long, Martin 2350 | Dept Head, Engineering
Lyons, Dave 2380 | Engineer
MacCleod, Ken 2368 | Engineer
McClellan, Steve 2374 | Engineer
Nevinski, Mike | 2381 | Engineer
Schmitz, Cory 2428 | Engineer
Stoen, Rick 2448 | Engineer
Takaya, Taka 2440 | Engineer
Wilkening, Bret 2496 | IT Cell: 707-7130
Yanagi, Emi 2415 | Engineer
Yeates, Ric 2366 | Engineer
Babbage Room Conf room 2™ floor
Cray 2280 | Conf room 2" floor
Iminsky Training East side 1°' floor Conf room

Von Neumann

2270

East side 2™ floor Conf room

Voice mail local

327-2499

Voice mail 800 800-475-9000

Board Room 2™ floor main Conf room

Fax Main line 224-1352

Brad Hickok 453-5446: Main Line Maintenance
Iowa Reality 681-2269: Mobile

Fax 2™ floor

327-5526
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|| Microware
|| tense; CD-I
||| near debut

1 A e

on sale this week, capping five
years of toil for a Clive company.
By DALE KASLER
REGISTER BUSINESS WhiTER

Five years after Microware Systems
Corp. of Clive embarked on the toughest
broject of its young career, the - of
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New contracts will mean
millions for Microware

v

Continued from Page 10S

time in robotics and other industrial
settings. But recently it has found a
home in interactive media systems;
Philips hired Microware to develop
the inner workings of its interactive,
audio-video compact disc player,
called CD-L.

0S-9's strong suit is its ability to

erform multiple tasks at the same
time — which is exactly what is
needed to transmit and decode huge
volumes of data from a phone com-
'pmlywndllionsofTVsets, and vice

versa.

Kaplan said the technical require-
ments of the set-top converter boxes
essentially left the vendors one
choice for an operating system: Mi-
croware’s. The company for more
‘thanaywhasbeenworldngona
spinoff of 0S-9 called DAVID, for
Digital Audio Video Interactive De-

“ymer

Microware’s system “‘is very ro-
bust, it is reliable, it is not buggy,”
said David Serlin of ICTV, one of the
10 companies that are buying soft-
ware from Microware. ICTV is going
to supply converter boxes for Cox

Cable Communications, which plans
to test-market an interactive video
systeminOmaha.

Serlin cited another reason for
working with Microware: It isn't Mi-
crosoft Corp., the software behe-
moth run by Bill Gates. While Gates'
company often tries to throw its
weightarwnd,thelowafmnismox_’é
friendly, Serlin said. s

they're

user-
“They're cooperative,
flexible,” he said of

Microware in an effort to horn in on
the Philips CD-I project, has been
trying to enter the interactive video
market as well. 3

THE HIGH-
PERFORMANCE
FIVE-PASSENGER

SKI LIFT

A front-wheel drive Saab

can improve any ski trip. See
us to test-drive the Official




hooks up to a television

controlled by a wireless

control unit. 2
’s kind of a way to sneak com- EEEEEEIEEEEEEEET T A e - .
G mou: Socunen 14l Optimage President Robert Sorensen demonstrates the capabilities of the new -
: _MICROWARE  CD-I player, which reproduces video images stored on compact discs. The -

- Please turn to Page 2  player is available through Microware, located at 1900 N.W. 114th St., Clive. -
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‘Operating System

A

Real-Time System Software
for Today and Tomorrow

Microware Systems Corporation, the world leader in real-time
system software, is proud to announce an operating system for
today and tomorrow — OS-9000. OS-9000 is portable real-time
system software that creates an integrated development environ-
ment designed to cover the complete spectrum of computer
applications for the 1990’s. With OS-9000 you now have a
powerful operating system that can run on both the Motorola and
Intel families of CISC and RISC microprocessors.

0S-9000's Modular Design Lets YOU Decide

Memory modules are the foundation of the OS5-9000 Operating
System. OS-9000 has been designed so that each module pro-
vides specific functions. This modularity allows you to custom-
ize OS-9000 for your particular application. As an example, a
small, ROM-based control computer does not need the disk-
related modules.

Portability for the Future!

0S-9000 is written in C (95% of the Kernel, 100% of the individual
File Managers and Development Tools) to assure portability to
your current processor technology and future CPU’s. OS-9000 is
optimized with specific features for embedded systems, industrial
automation and software engineering, As you approach the
coming decade, you can rely on OS-9000 to keep your product
line on the cutting edge for today and position you for tomorrow.

0S —-9000
MODULAR SYSTEM ARCHITECTURE

Shel/ -
Application n

g

Real=Time
KERNEL

w— /O Manager

A"

Console Pipe

Evaluation systems are now available for selected VMEbus and
popular PC-AT/386 systems. Call Microware today to find out
more about how you can put the real-time power of OS-9000 to
work for you.

MORE CHOICES, MORE OPTIONS, TOTAL SUPPORT

MICROWARE SYSTEMS CORPORATION

CORPORATE HEADQUARTERS + 1900 NW 114th Street » Des Moines, lowa 50322 « Phone: 515/224-1929 « Telex: 910/520-2535  FAX: 515/224-1352
WESTERN REGIONAL OFFICE + 4401 Great America Parkway » Santa Clara, California 95054 « Phone: 408/980-0201 « FAX: 408/980-1671
MICROWARE SYSTEMS K K. »6-5-11 Sotokanda « Chivoda-Ku « Tokyo-101, Japan « Phone: (81) 3-839-9000 « FAX: (81) 3-833-6100
MICROWARE U.K. LTD. » 1626 Parkway * Solent Business Park « Whiteley, Fareham, Hampshire « England PO15 7AH « Phone: (44) 489 886699 « FAX: (44) 4895 76290
MICROWARE FRANCE « Bureau Francais, Le Mercure C+B.P. 86, Z. |. d'Aix-en-Provence « 13762 Les Milles Cedéx, France « Phone: (33) 42 60 4822 « FAX: (33) 42 60 (02 26

CIRCLE #219 ON READER SERVICE CARD



