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On The Cover

Ttns 1ssue oF PIPELINES FEATURES A FLOOD OF NEW
products from Microware, in particular FasTrak and
(059 Version 3.0. The release of these products sets
Microware up to shake up the real-time world in terms
of both target and development options,

Changes to PIPELINES

WEVE MADE sOME cHawces To PIPELINES. Bur
these changes weren't made just for the sake of
change. The layout has been redesigned to provide
readers with the information they need in a comforr-
able format. In addition to headlines, each story fea-
tures a quick glimpse of its purpose. This helps you as
a reader identify the stories that are of interest to you.

Our back page also offers something special for read-
ers around the world, Depending on where you are
reading this issue, you are reading news from Micro-
ware's corporate operations in the U.S., England or
France. This allows our overseas operations to direct a
particular message to their readers.

We appreciate any comments regarding PIPE-
LINES. Please contact the editor ar the locarion
abave,
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Shakin’ Up The Real-Time

Introducing FasTrak

Development environment
sets new standards for
real-time software

engineering.

by Michael Burgher

Microware Systems Corporation

REAL-TIME SOFTWARE PROJECTS ARE RAPIDLY GROWING IN
size and complexity. Increasing demands are being
placed on individual programmers, as well as on soft-
ware engineering managers. Delivering a software
project on time requires increased individual produc-
rivity, greater group coordination and quality integra-
tion.

Putting Powerful Tools in the Hands of
the Individual Programmer

To increase individual productivity, programmers
need tools within their reach that are easy 1o use and
that simplify implementation phases of software de-
velopment. By using intuitive tools thar decrease the
time required to edit, compile and debug their code,
productivity soars. These individual gains in turn con-
tribute to total team productivity increases.

Managing Team Productivity
does the role of the software engineering manager. To
maximize their effectiveness, managers need tools that

’ FasTrak

Please tum to page four
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Atomic OS-9 and
OS-9 Version 3.0

0S§-9 V3.0 introduces
new kernels, new features
and higher performance.

Microwware anpouncEs 059 Viersion 3.0, A STREAM-
lined implementation of the O5-92 Real-Time Operart-
ing System. Targeted at hyper-embedded, hard real-
time applications, V3.0 features a preemprible kernel
and provides significant enhancements in several key
real-time services. Among these are

« [aster interrupt response and context switching.

= Mare efficient interprocess communications mechanisms,

* Improved determinism.

= [Enhanced memory management facilities.

» Greater overall system call throughput,

The release of V3.0 brings an excellent migration path
for existing (O5-9 V2.4 systems and applications, and
provides an exceptional, high-performance founda-
tion for new XXX designs.

Two New Kernels: Standard OS-9 and
Atomic OS8-9

(059 Version 3.0 introduces two new kemels. The
Srandard (005-9 Kernel can be used for both residem
development and target run-time systems. The com-
plementary Aromic O5-9 Kernel is strictly for target
run-time systems. Both offer higher performance and
less system overhead than previous versions of O5-9.

Where the Srandard (O5-9 Kemel includes com-
plete facilities for either un-time or development en-
vironments, Atomic O5-9 provides a subset of this
functionality strictly for run-time embedded systems.
Aromic 05-9 provides 100 percent compatibilicy with
the Standard 05-9 Kemel =0 that code developed and
debugged with the Standard Kernel can be dropped
into an Atomic O5-9-based system.

When To Use Atomic O5-9

Aromic OS-9 offers two very distincr advantages for
059 developers. First, Aromic (5.9 gives designers
the ahility to create smaller and faster O5-9 systems
than has been previously possible. The Atomic Kemnel
is ideal for stand-alone kernel applications in hyper-

Atomic 05-9 and V3.0

Please turn to page eight

World!

This issua of FIPELIVES features
mare new products from
Microware, starting with Ultra C
Version 1.1, See these new
Microware products starting an
page 14,




Complete and seamless
integration of the FasTrak
development environment with
05-9 and 05-9000 target
systems means designars can
focus on their application, nol the
development process,

The Warkbench (below) features a
Browser for file and directory
manipulation. Session
paramebers can be sel fo
custamize the work environment,
Entire wark sessions can be saved
to allow moving between projects
and work sessions without
missing a beal.
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FasTrak
Continued from page three

automare the rracking and coordination of develop-
ment activities. They need intelligent tools that help
them coordinate the design team to ensure sofrware
quality and timely delivery.

Targeting Real-Time Performance

Demanding real-time applications for Motorola
GEXXX and Intel 386/486 systems need a powerful tar-
get environment. By working in integrated develop-
ment and target environments, designers can focus on
application development. Thev can spend their time
developing and fine-tuning their application, rather
than spending their time refitting their application for
their target,

FasTrak Provides a Total Solution to
Real-Time Software Engineering

Microware has set the new standards for real-time
development with FasTrak. Now, engineers have ac-
cess to sophisticated tools specifically designed o tar-
get both OS-9/68XXX and OS-9000/386/486 real-
time applications.

FasTrak assembles a powerful collection of rools
that boost productivity and tracking during every im-
plementation phase of development. These tools sim-
plify the process of creating, building, managing and
profiling real-time applications. And all FasTrak wols
are buile with industry-standard graphics for interfaces
that are intuirive and easy to use,

Plus, FasTrak includes Microware'’s Ulera C ANSIC
compiler for O5-9 and 05-9000 rargets. Ulera C pro-
vides state-of-the-art interprocedural and global opti-
mizations. The result is final code of unequalled
quality and performance.

FasTrak's approach goes beyond its rich ser of de-
velopment tools. It provides a total solution to real-

= time engineering including host com-
munications for seamless necworking,

L ‘rmm-clmmrs-.n

and a fully integrared interface rargeting
the O5-968XXX and OS5-9000/356/486

Dm;,'hm s R o S
T whem st el fTes rak FS ESSIONSS,

HIOHE.

Real-Time Operating Systems. This tatal
solution approach speeds the time spent
developing and managing your applica-
tion code by offering perfectly matched

development tools and real-time targers.

Open Architecture for Today's

Open Environments

FasTrak provides solutions across a

wide variety of developmenr schemes
and computing  platforms.  Whether
working alone or ina group, individual
engineers will benefic from productivity

PIPELINES



tools for editing, compiling and debugging their real-
time applications.

And, if your joh is to manage and coordinate larger
development projects, you'll appreciate the integra-
tion with vour version control system that automares
the process of file access.

With the spectrum of computing platforms avail-
able today, vou can look to FasTrak to provide a mulri-
platform solution for vour sofrware development,

The Workbench: It All Starts Here

The Workbench provides the starting point for
projects. An icon-based file and directory browser lets
vou drag-and-drop files in and our of FasTrak’s tools.
User preferences and rarper system parameters are also

ser using the Workbench.

Managing Real-Time Development

The Workbench includes tools for increasing indi-
vidual ]‘lnnhlg:l ivity and monitoring the progress of a
development project. Entire development sessions
can be saved in “context” files. You can switch be-
tween projects at the click of a button and pick up
right where you left off.

The Workbench's aurobuild facilivy lews you build,
run and debug your applications using just your mouse.
The Workbench also lets you set up automatic use of
your version control system so that it is activated ev-
ery rime source files are referenced.

Enhancing the Capabilities of
Your Text Editor

The Text Editor Tool puts a graphical face on your
favorite text editor. Common commands are mapped
to butrons. And, since it works with your editor, you're
up and writing source code in no time.

To open a file, drag the icon from the Workbench
and drop it on the Text Editor Tool. Use command
burtons for operations like copy, paste and delere.
Repair Your Source Code Automatically

The real power of the Text Editor Tool is its ability
to identify and repair C source code erors. If the code
builder encounrers an error during a build, rhe associ-
ared C file is automatically opened under the Text Ed-
itor Tool. Lines of code with errors are identified
graphically allowing quick correction with just the
click of a butron.

Automate the Creation of Makefiles
for Ultra C

FasTrak's Makefile Editor Tool lets vou point and
click ro creare makefiles and dependency lists target-
ing Microware's Ultra C ANSI C compiler. Select in-
terprocedural and global optimization strategies from

’ FasTrak

Flease turn to page six

Volume 8 Number 1

=

- FasTrak Text Editor - mmmmmruﬁmﬂ e

e et

File Edit Repair Q‘-Eﬁj Help

A & S“!ﬂ"f'ﬁ]mmﬂﬂﬁ BIFmHi
ﬁ};vw@’ ]

Hest |

cher ﬂ:uF = inbul, #str #pi % FELLO B B/

/® install intercept %/
intercept{zighand}:

/2 close stdin, dup open /pipe. close standard out, dup old standsrd out &/
clogzl0);

dupipipels

closail);

dupf (stout)s/® FEL.0 78 #/

/M ye will read the pipe (dir's output) =/
whiletgete{buf)) {/ FE1.0 B1 =/
ifistr = (char ®Mrindexibuf,. /")) 4/= FEL.0 82 »/

| = ™" /x FE1.0 83 n/
| p=str+ L/ FELLO B4 =/
| ¥ elsesp = buf:/% FE1,0 85 %/
i 1F{ lstrempdp, Filename)) puts{buf s/ FEL.0 86 o/
==== MicrofHACS 3.1la (ASAVE) == where.c == File: /home/toole/Fastrak/TEST  HBGE
!Fu‘g: 12

| undeclared identifier
iﬂ]lega-i tuype combination

Tk
Fond

Thee Tead Editor Tool (abowve) puts a
mouse-driven interface an your

favorite editor. A unigue “repair”
facility identities erors found
during a pregram build.

The Makefila Editar Tool {below)
lets you point and click to create
makafiles for Ultra C. Oyplions can

be set for all phases of Uitra C

compilation.
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FasiFix (above] lets you walch C
source and Assembly code, and
MPUSFPU registers as it steps
through code. Stack frame and
Incal variabbe displays are also
updated a5 code is viewad,

The Target System Toal (bebow)
lets you open a remate shell ona
target system. The Target Profiler
manitors the performance of
application modules on the
target, as well as provides

histograms of CPU and
Intemet usage.

) FasTrak
Continued from page five

puint-and-click dialog boxes on a file-by-file or
gram basis. Choose source code files and targer

quickly. Then let the Makefile Ediror automaricalls
generate your makefile for you. There no more sees
tling with the arcane synrax and rules of makefiles

Ultra C: A New Generation Architecture

Ultra  is a highly-optimizing, ANSI-complisss ©
compiler. Ultra C is designed to meet your needs s
day, as well as accommodate new processors and pea
gramming languages in the future. This flexibilicy =
due o Ulrra C% unique architecture.

The Language Front End rranslares ANSI C soumce
code into intermediate code, or [-code. The lcode
Linker allows you to link your entire application e
optimization by the I-code Oprimizer. The Processoe
Back End translates optimized I-code into the targes
processors” assembly language for processing by the =
sembler and machine-specific aprimizations by the
Assembly Optimizer. Finally, the Object Code Linkes
links program object code ro library objecr code.
Application-Wide Optimization

Ultra C is the real-time industry's fise ANSI ©
compiler that allows you to link application, C library
and target OS files prior to optimization. This unigee
feature accommodates true interprocedural and global
optimizations across all funcrions. Your code is the
fastest possible for your real-time rarger.

Ultra C supports a complete set of state-of-the-sm
optimizations that allow you to maximize your pro-
gram logic for enhanced execution speed or reduced
executable size.

While most compilers let you oprimize your applics-
tion on a file-by-file basis, Ultra C can see your entire
application. Not only are individual files highly opri-
mized, but the total interaction of your code is fine
tuned for the rightest, fastest real-time applications.

And Ultra C lets you balance the speed versus sise
of your application. If you need emphasis placed on re-
ducing the size of your application during compiling,
simply select the relative weight for Ultra C to apply.

Plum Hall’s Stamp of Approval

Ultra C has been fully validated by the Plum Hall
ANEI Validation Suite. This validation ensures that
Ultra C conforms ro the ANSI X3.159-1989 and
ISOfIEC 9899:1990 standards for the C language and
helps ensure the quality of your final product. Code
written to comply with these standards will compile
under Ultra C and behave exactly as you expect it 1o

Designed for Real Time

Ultra C goes beyond producing fast, tight real-time
code. Ultra C rargets the 059 and 05-9000 Real-

PIPELINES
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Time Operating Systems. And to take full advantage
of these powerful operating systems, Ul C provides
complete C level bindings ro the extensive system
calls available under (05-9 and O5-9000.

Put Your Code In Motion

FastFix gives you a total view of your applicarion by
providing a graphical front end o Ulera Ch powerful
source level debugger. Select views of MPU/FPU re-
isters, and € source and Assembly code. Open win-
dows o view the stack frame, local variables and
target system memory usage, Then selecr FastFix's “an-
imate” feature and FastFix will automarically step
through your application and put the views in motion.

FastFix also lets you ser breakpoints graphically,
while still permirring complex conditional break-
points.

The ability 1o display multiple source files simulta-
neously makes it easy to refer to interrelared pans of
your application.

FastFix puts these roals ar your fingertips to allow
you to easily debug multiple tasks and multiple targets
simultaneously,

A Window To Your Real-Time Target

FasTrak's Target System Tool gives you a direct win-
dow to your O5-9 or OS-9000 targer. The Targer Sys-
tem Tool provides a scamless method ro download and
execute newly developed applicarions on your real-
time target. You can also open a remote terminal o
your system and enter commands directly on the var-
geL.

The power of the Targer System Tool lies in irs fea-
tures for monitoring and profiling the performance of
your targer system and application. The Targer System
Profiler is a sophisticated tool thar builds a timing
analysis of applications running on the target. You ger
visual representations that let you optimize the perfor-
mance of your application.

Never Open Another Manual

Take the manual our of your lap and put it away.
FasTrak includes comprehensive point-and-click doc-
umentation that is readily available from any of the
FasTrak tools. Quickly scan descriptions of the tools,
dialog boxes and function keys. Need to jor a note on
a manual page? HyperHelp lets vou add notes thar are
“clipped” to the page. Or, set up bookmarks for sec-
tions thar you reference often,

Real-Time Targets for High Performance
and Real-Time Response

O5-2 and O5-9000 are modular operating systems
that provide deterministic, high-performance apera-
tion for 68XXX- and 386/486-based applications.
Their powerful features make 05-9 and OS-9000 op-
timum real-time targets for industrial, scienrific, med-
ical, telecommunicarion and consumer electronic
applications. Real-time fearures include preemprive
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rask switching, process execurion contral, flexible in-
terrupt service routines and fasr interprocess commu-
nications facilities. Plus, extensions o O5%-9 and
O5-2000 ler you expand your system to include ad-
vanced graphics, networking and multimedia support.

A Modular Architecture

For the greatest flexibility in hard real-time applica-
tions, O5-4 and O5-9000 feature scalable architecture
buile around powerful stand-alone microkemels. The
operating systems can be scaled w fir small, ROM-
based systems to large-scale nerwork- and GUI-based
systems by adding any of the wide varnety of available
system-level extensions. All extensions are ROMable,
and can be dynamically loaded and linked to the sys-
tem while the system is up and running,

The O5-9 and O5-9000 Kernels' multitasking ser-
vices include priority-based, preemptive task schedul-
ing, dynamic memory allocation, and complete
interrupt, exception and rask management facilitics.
Interprocess communications options include alarms,
events, binary semaphores, data modules, signals,
pipes and sockets.

Current Availability

Microware has released UNIX-hosted versions of
FasTrak for Sun 3, Sun 4 and HP 9000 Series 700
UNIX workstations. All versions are available for ei-
ther O5-2 and OS-9000 argers.

Conrace Microware or your authorized Microware
for complete details on ordering FasTrak.

For more intomation on Ultra © V1.1, see page 14. For mose infoatmion on
05-9 Yersion 3.0, see the story that begins on page 3.

FasTrak's HyperHelp facility lets
yau pop aped infarmation an amy
facel of Fasirak at the click of 2
buttan, Meed ta include notes?
Lise the “annotate” feature taclip
personal notes fo a manual page.

Mike Burgher is Microware's vice-
prezident of reszarch and devel-
opment,



Atomic 0S-9 and V3.0

Continued from page three

embedded systems where 1O funcrionality is minimal.
By the same wken, Atomic 059 can be combined
with [OMan and standard OS5-9 file managers in latger
systems. This lets debugped applications and system
code extract optimum performance from the system.

The second advantage OS5-9 developers will find is
Aromic O5-9% full compartibility with Standard 0S-9.
This gives developers the ability to develop and debug
application and system code under the Standard 05-9
Kernel, then drop in the Aromic Kernel for deploy-
ment.

Kernels Are Fully Preemptible

One of the most significant enhancements in OS-9
V3.0 is support for system state preemption. In V3.0,
kernel services can be preempted by higher priorivy
tasks and interrupt handlers for improved determin-
ismn and faster interrupt response.

To further improve determinism, Microware has
also added system state preemption to the Sequential
Character (SCF) and Pipe File Managers. 05-9 also
has available a new “buddy” system memory allocaror,
which allocates memory on a more predicrable block-
size hases, rather than on a “frst-fit" basis.

Reducing Interrupt Latency

Borh the Standard and Atomic OS-9 Kemnels now
support a new “fast” IR0 system call, FSFIRQ. This

new system call executes a partial register save reduc-

ing interrupt response to just 3 microseconds on a
68040 running at 25 MHz. The standard IR system
call, FSIR(Q), has been boosted to 5.9 psec. on the
same hardware. This represents a 20 o 50 percent per-
formance improvement over O5-9 V2.4,

New I/O Partitioning Streamlines Kernel

Ome of the key differences between 05-9 V3.0 and
previous versions of O5-9 lies in its 1/O partitioning,
as illustrated in the diagram on the following page. In
previous versions, [0OMan functionality was bundled
with the 05-9 Kemnel. In V3.0, lOMan has been im-
plemented as a separate re-entrant, position-indepen-
dent module. This approach is ideal for resource-
limited embedded applications in which designers
don't need the full functionality of O5-9% /O man-
AZEMENT Services.

Separating kernel and [[O functions into distinet
modules not only improves flexibility, but boosts ker-
nel performance. Most deeply-embedded applications
have minimal [/O requirements, often little more than
a kernel and direct device drivers. By removing [/O
management routines from the kernel, Microware is
able to boost kernel pedformance and reduce kernel
size while piving designers the flexibility to configure
an /O subsystem that is tailored to their applicarion.

Improved IPC Performance

05-9% interprocess communications (IPC) facili-
ties have been optimized. Most facilities have seen
performance increases of 20 to 30 percent.

WVersion 3.0 also adds a new [PC facility called hina-
ry semaphores. These are designed for simple synchro-
nization operations like grant/release, and offer
sipnificant advantages over events for these opera-
FI0ns.

New Pak for Porting and Distribution

In addition to a new release of the operating svstem,
Microware also introduces a new development
scheme for OEMs and integrators. The O5-9 Develop-
er's Pak is o bundled package of O8-9 software for in-
tegration of any size systems, large to small. The
Developer's Pak offers OEM and integrators several
distinet advantages:

* Pay one Daveloper's Pak price for an entire CPU family,

Choose from Motorola 16-bit, 32-bit and CPU32 micropro-
CESS0Ms.

* [Ine package contains all the software needed to develop-
ment Atomic 05-9 or Standard 05-9 systems of any size. Add
the [A0 suppart you need for your system.

= The Developer's Pak can be used throughout your site net-
work on an unlimited number of development warkstations.

o |Jse the Developer's Pak on all your projects. The fee is for an
unlimited number of projects.

* For distnbution, you pay rayaities after the development is
done and you start shipping your target systems.

Complete Package for All Systems

The Developer’s Pak conrtains sets of both Atomic
and Standard OS-9 Kemnels allowing development
and testing for the kernel that best matches your tar-
get environment. Seven variants of each of the Arom-
ic and Standard Kemels — 28 variants roral —have
been developed, and are optimized for each of the mi-
croprocessors for maximum performance. The appro-
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priate variants are shipped for the CPLI family chosen
for the Developer’s Pak. For example, 1 CPU32 Devel-
oper’s Pak includes Artomic and Standard 05-9 Ker-
nels oprimized for the 68332 and the 68340,

In addition to both the Standard and Aromic 059
Kernels, the Developer's Paks also include:

= [OMan

* PIPE file managar

* SCF serial/paraliel file manager

o REF disk file manager

= PCF DOS disk file manager

» SEF tape file manager

= [nternet Support Package for TOPAP communications

* |5P Mulliprocessor Support Package (see below)

= SLIP/CSLIP package (see below)

« Netwark File System Client Only package
05-9 Utilities

Your Choice of Development Platforms
The O5-9 Developer's Pak is available for either res-
ident or cross development. Options include:
* Resident 05-9 development on the target hardware using
03-9 hosted toals.
= LINIX cross development using Microware's FasTrak toals.
* D05 cross development using Microware's PCBridge.

Distribution Made Easy

Onee a development project has been completed,
developer’s can choose from one of six O5-9 rarget
configurations. These configurations allow you to pay
only for the Microware software you actually distrib-
ute.

Each of the six configurations build upon the previ-
ous one by adding a greater level of IO funcrionality,
These conhigurations are:

* Atomic 05-9 targets embedded, hard real-time systems sup-

porting drivers that link directly into the Atomic 05-9 Kernel
or [0Man.

* Atomic 05-9 Node is for network-based, hard real-time sys-
tems that boot 03-9 from ROM or over a TCP/IP network from
a LINEX or 05-9 disk-based system (BootP). Atomic 05-9 Node
can also be used to support Slave CPUs in 05-9 multiproces-
sor VMEbus systems. Includes SLIR/CSLIP communications
suppart.

* Embedded 05-9 adds the Standard 05-9 Kernel, 1OMan,
PIPE, SCF and Shell for more robust 03-9 ROM-based sys-
tems.

» Embedded 05-9 Node targets networked diskless systams or
multiprocessor Slaves, Includes SLIP/CSLIP communications
suppart,

* Disk-Based 05-9 is designed for real-time systems that re-
quire local 03-9 magnetic disk (SCSI1), RAM disk, DOS mag-
netic disk or tape, This is the minimum configuration to sup-
port the 05-9 Tool Kit for resident development.

= Extended 03-9 adds TCP/P and N.F.S. to Disk-Based 05-9
for a complete workstation configuration. Supports Master or
Slave CPU operation. Includes SLIFCSLIP support.

Adding New Features

Microware offers a number of optional 1/O exten-
sion modules and file managers that can be added o
any of the distribution configurations listed above. For
example, an OEM may wish to include ISDN support
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in an Embedded OS5-9 ROM-based telecommunica-
tions system. ISDN and other options are added sim-
ply by executing a supplement to the Developer’s Pak
agreement and paying the appropriate Oprion Fee. For
distribution, the appropriate per copy fee for the op-
tional software is paid.

08-9 Multiprocessor Support

The OS5-9 Developers Pak also includes Micro-
ware’s new OS5-9 ISP Backplane Driver. This multi-
processor package includes sample backplane drivers
for transparent TCPIP communications between
SBCs over the WMEbus in any Master/Slave combina-
tion. Up o 14 Slave CPUs are supported on the YME-
bus connected to one Master CPL,

SLIP/CSLIP Support

(5-9 V3.0 also marks the release of the 05-9 SLIP
Support Package. This package contins SLIP and
CSLIP protocols supporting TCP/IP communications
through standard OS-9 serial device drivers under
SCE

OS-9 Version 3.0 Ready For You

5.9 V3.0 offers O5-9 users, OEMs and integrators
a powerful combination of:

* New products including Atomic 05-9, development tools and
10 ebensions.

* |ncreasad performance that meets or exceeds other kernels
and 03s.

+ (Greater flexibility and functionality in both development and
farget environments.

* Straightforward licensing with no strings attached.

We think you'll agree that OS5-9 is the right choice
to upgrade your existing designs and start new ones.
Contact Microware or your authorized Microware rep-
tesentative for pricing and ordering information for

(059 Version 3.0

05-9 V3.0 Architecture

Standalons
Microkermels

Application ar
Custom 170
Manager Linked
Directly to Kernel

(5-9 Version 3.0 saparates (10
managements facilities fram the
kernel for increased periormance.

The 05-9 V2.0 and Afemic 05-9
Whita Papar provides an overview
of new features, packaging and
licensang of 05-% introduced with
the Version 3.0 release. The 05-9
V3.0 Perfarmance Brief details
timings for the new release of
05-9, as well a5 performance
figures for Uitra C ¥1.1. To onder
these publications or for more
informatian, contact Microware or
your authorized Microware
representative.
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Next-Generation
Tratfic Systems Rely
on OS-9

As trdaffic increases, the need for
more powerful control systems grows

stronger.

by Steve Johnson

Microware Systems Corporation

10

WITH TRAFAC CONSTANTLY INCREASING, ENGINEERS Al
state highway departments nationwide are rushing
plans to develop and deploy next-generation traffic
contral systems. The new systems will use controllers
based on industry stundards such as the VMEbus and
stare-of-the-art  processors such as the Mororola
68040. And general-purpose real-time operating sys-
rems such as O5-9 will provide local control nodes
andd neighborhood area controllers with the preemp-
tive multitasking and communications facilities nec-
essary 1o keep traffic moving smoathly.

Mew control systems are also needed for specialized
applications such as truck scales, as well as the freeway
ramp meters that are becoming popular for spacing
rush hour traffic. Historically, tratfic contral systems
have been based on cenrralized minicomputers thar
were expensive to buy, operate and maintain. Local
intersection control node designs have varied from
hard-wired state machines ro direct conrrol from a
minicomputer 1o the Type 170 and 179 controllers
thar the stares of California and New York standard-
ized in the lare 1970s.

Updating Old Systems

Trafhic engineers are recognizing the need to harmess
processor and communications power to keep ahead of
the growth in trafhc.

A g(\lKI trx:il'ﬂlﬁlr 1.?1. |I'“: MOvEIment Lo mone "'Ii.]l.j{,"“]
control systems —and perhaps standardization—is
the effort thar Calerans in California has underway to
develop a controller thar the industry has dubbed the
ATC (advanced transportation controller). Caltrans
has also discussed its plans with other states such as
New York, and other countries such as Canada, Great
Britain and Australia to try and develop a standard
controller specification that can be widely used.

Terry Quinlan, Caltrans associate electronic engi-
neer, has been working on the development effort and
reports that the ATC will be based on a VMEbus CPU
board. ATCs will most likely use a compact 3U VME-

bus backplane and chassis. Caltrans is committed o

using the Motorola 68XXX family of microprocessors
supporting (3-9. The final standard may specify a spe-
cific processor such as the 68040, or more likely will
offer a choice of 68XXX family members. The final
standard will probably offer a choice of an integrared
user interface or a laprop compurer interface port. For
O, the ATC will include an intedace to the “CI1”
connector widely used to connecr wirth and control
trathe sipnals. Communication options will likely in-
clude a choice of simple R5-232C ports and low-cost
Etherner links.

Standards Speed New Development

Choosing a standard bus and providing a choice
among processors in the same software-compatible
tamily will allow traffic engineers to develop contral-
lers with the computing power and /O features tha
meer the requirements of a specific application. The
engineers will also be able to choose from off-the-shelf
produces offered by the multitude of VMEbus vendors,

Furthermore, a standard base for software develop-
ment would ensure that the engineers can quickly de-
velop software for a specific application withour
starting from scratch on each project. Quinlan is
working ro establish 059 us the standard operating
system {or ATCs o simplify the development process.

Intersecrion controllers, for example, based on the
VIMEbus, a 68XXX processor and OS-9 will also offer
potential advantage in communication links berween
intersections, as well as between intersections and a
local area controller. The powerful combination
makes it feasible that intersecrions could communi-
cate using LAN technology and therefore make it pos-
sible to use more elaborare control schemes.

ATC Performs Weigh-In-Motion

Calerans has developed and tested two ATC appli-
cations. One of the tests involved developing a high-
speed weigh-in-motion system to antomate freeway
truck scales. Existing Calrrans high-speed weigh-in-
motion truck scale installations use proprietary con-
trollers that cost around 330,000 o purchase and
maintenance costs can run more than $100,000 per
year.

Calerans installed an ATC based on a 059 63020
system in the new weigh-in-motion system thar has far
more capahilities than the older proprierary designs,
The system includes 11 digital sensors for axle sensing,
and two analog sensors for pads rhar measure the
weight. All sensing is performed as the truck moves
across the pads ar freeway speed.

Calerans was able to program the ATC to detect the
number of axles for each vehicle and measure the
weight. Furthermore, the computer can determine the
vehicle type from this information and decide wheth-
er the vehicle meets weight requirements. Quinlan es-
timates thar an ATC controller will cast less than
33,000, And Caltrans can maintain the ATC-based
stations with agency maintenance personnel, avoid-
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ing expensive service contracts for proprictary sys-
tems.

Automating Code Development

Caltrans also has an interest in simplifying sofrware
development for ATCs. The protorype used in the
weigh-in-motion application was coded by hand. But
Calrrans used an automatic C code generator to devel-
op the software for a ramp-merering application.

Developed by Carnegie-Mellon University for Cal-
trans, the development system generates C code for
O5-9. The system uses a Microsoft Excel spreadsheer
on a PC as the front end. Engineers enter rables of in-
formation that describe the desired control system.
The development system tums the spreadsheet into
usable code.

While these hardware and software efforts promise
to modernize field applications, busy geographical ar-
eas also need master control systems, Most big ciries
have some kind of minicomputer- or mainframe-based
system in place that needs ro be upgraded from a pro-
cessing power view point, and with modern graphics
technology that enhances the usabilioy.

Under conrract o Caltrans, Unicon Ine. has just
such an effort underway in San Diego county, Accord-
ing to company president Paul Cadaret, Unicon is de-
veloping a new central control system that will
monitor traffic flow on freeways and on busy streets
near freeway entrances and exits. The system will con-
trol freeway ramp meters, HOV (high-occupancy ve-
hicle) lanes, and the displays on changeable message
sipns along freeways.

The San Diego system presently uses minicomput-
ers that connect via serial links run over leased tele-
phone lines to local ramp meters, sensors, ete, Unicon
plans o replace the minicomputers with a VMEbus-
based data acquisition and conrrol system thar is nec-
worked to a cluster of workstations from Sun Micro-
systems.

VMEbus System Acquires Data

Unicon's diata acquisition system design consists of
a rack of CPU boards based on 68000-family micro-
processors. The master CPLU handles the nerwork in-
terface and manages the communication traffic in the
VMEbus system. Each of the other CPUs includes a
V5Bbus daughter card that includes UARTS capable
of handling 32 serial communication links. Each of
the serial interfaces can connect with as many as 15
remote traffic sensors (such as Type 170 controllers)
using a mulridrop wiring topology,

The master and all of the slave CPUs in the VME-
bus system run O5-9, Each of the slaves actually oper-
are as a diskless node on a Sun NFS (Nerwork File
System) network using the VME backplane as the net-
work media. The slaves boor RAM copies of 0S-9
from the master CPU. Therefore, cach slave CPU is
essentially a control system with one process running
tor cach of the serial links installed on its VSB daugh-
tercard.

Volume 8 Number 1

T

The slave CPUs con-
stantly poll each of the re-
maore sensors connected to
its serial lines. When a re-
mote node has dara, the
slave CPU receives the
data and rransfers it 1o the
master CPU in the YME-
bus system. The master is-

SUCs 4 service request using applications including:

Microware Software in

Traffic Control and
IVHS Projects

O5-9 is currently in wse in several ATC and
IVHS (Intelligent Vehicle Highway Systems)

the NFS RPC (Remote * (altrans: advance traffic contraller, Bay Bridge ramp

Procedure  Call) faciliry
and an RPC routine run-
ning on one of the Sun

lane restriper

metering, data acquisition, automated crack sealer,

= State of New York: traffic contral

systems can retrieve the * New York State Thruway: automated toll collection
data package. = State of New Jersey: traffic cantrol
The total system archi- = New Jersey State Thruway: autamated toll collection

tecture allows the master
traffic control algorithms
to run on the powerful and
graphically oriented work-
stations. The workstation
programs can, in  turm,
send  commands  back
through the YMEbus sys-
tem to change a setting m
a remote site. For example, the Sun system could re-
ceive @ dara packet that indicates that the freeway is
becoming congested in a specific area. The Sun system
could then send a message to change freeway merering
intervals in real time.

page 12}
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According to Unicon's Cadarer, the partitioning of
tasks and rthe extensibility of the design will ensure
that the San Diego system isn't overloaded anvtime
soon. Because the VMEbus boards primarily acquire
data and transfer control signals, and because the
boards essentially operate as stand-alone nerwork
nodes, the boards could be replaced with more power-
ful boards or with more boards. And OS-9 performs all
ol the network protocols transparently.

The network design will actually allow the same ar-
chitecture to work in o multi-level control system, for
example a system with a VMEbus unir in a traffic cen-
rer and with additional VMEbus systems distribured
geographically nearer local traffic-control nodes, Even
with the physical systems distribured geopraphically,
each slave CPU is still a node ona network relarive o
the master CPLIL

The architecture also allows for adding compuring
power in the traffic center by adding more or faster
workstations, And the center could even house two or
more master VMEbus systems if the application re-
quires an excessive number of slave CPLUs. As Cadarer
points our, the hasic architecture works in a ciry of
10,000, as well as in a city the size of Los Angeles,

As the inset box above indicates, Microware soft-
ware is involved in a number of trafhc and vehicle
control systems worldwide. Your furure auromobile
travels will be casier and safer through 0S-9.

= State of Maine: automated toll collection

« City of Los Angeles: trattic contral

& Philips/BMW: in-car navigation

* Queen Elizabeth 1| Bridge: tratfic control {see story on

* MASPRO (Fzpan): in-car navigalion (see story on

Steve Johnson is the director of
markgting for Microware.
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Magus 2000 computer handling data to and from the
four Datascan nerworks. Approximately 1,200 1/O
- points have been installed in the tunnels and 500 on

the bridge.

[ The control and monitoring software packape is
art Or lver M2, a software package developed by Measurement
Systems. DM 2 offers the advantages of real-time, mul-

tiuser and multitasking capabilities, as well as an easy-
to-use, friendly operator interface — an important fac-

[ ]
‘ ro S S 1n tor at Dartford River Crossing.
DM2 monitors and provides information on wind

speed and direction, navigation lights and runnel
lighting. It is also scheduled ro assume contral of fans

British high-traffic bridge and tunnel used for venrilation and fire control in the tunnels,

. pumping systems, overall electrical systems, visibility
are monitored and controlled by OS-9 monitoring and operation of the generator sets. The
system. Magus 2000 is also linked with the crossing’s security

system, monitoring the status of eniry points and

warning of any intrusion.
CrossiG THE DarTroRD RIVER, THROUGH THE TUNNELS

thar mark the boundary of Essex and Kent counties in
southern England, has caused matorists major delays
for years. The problem has now disappeared with the
opening of the Queen Elizabeth 11 Bridege in October
1991. The bridge has doubled the capacity of the
crossing o 135,000 vehicles per day and is the largest
of its type in Europe.

Measurement Systems' O5-9-based Magus 2000
System was chosen as the control system for the

hri\igc, H 'l.'l.'l!“ A5 T LLH 'i] aAce |111.' L4 ihling 1.'(_,'!]1[I'l.._'|.| b'!,'atl:_"ﬂﬁ

in the two wnnels. The Magus 2000 System receives

input from a number of Measurement Systems' Datas- E'

The Queen Elizabeth Il Bridge at L':-in_?l_.'{?ﬂ intelligent dara acquisition !'I!l._)l.,hllll.".:i. ! E

Dartford River Crossing is ane of Working in conjunction with Trafalgar House 3

the largest triple span defiled  1echnology, an engineering consultant firm, Measure- i

multi-suspension bridges in ment Systems developed a system comprised of six :
Europe PCs plus a file server on a Novell network, with the

Magus 2000 (above) system used at the Dartford Crossing. Screen (helow)
shows control mimics for the Dartfond Crossing systems,
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Japanese Car Navigation

System Based On CD-I

Microware’s software for Compact Disc Interactive
forms the backbone of in-car navigation from Japanese

satellite communications experts.

by Tamotsu Ishikawa
Microware Systems K. K.

MASPRO Dengont CORPORATION 15 HEADOUARTERED [N
Magova, Japan, and specializes in satellive broadeast-
ing equipment, TV antennas and computer-related
ANV equipment. MASPRO ook its vast experience in
satellite communications technology and pur it to-
gether with the porrable, interactive power of CD-l to
creafe a new concept in car navigation. The resulr was
the (GP'S Navigator or GP2,

The GPS Navigator is a small, portable CD-I player
with a separate dashboard- or stand-mounted color
display and antenna that fits easily into any car. Posi-
tioning data from NAVSTAR GPS (global position-
ing system) satellites is incorporated into images from
CD-ROM map software to guide drivers.

When designing the GPS Navigator, MASPRO was
faced with several dilemmas. First, they needed a sys-
tem that was portable and casy-to-use. Second,
MASPRO recognized the need for a sophisticared op-
eraring system to manipulate data off the sacellite with
maps stored in CD-ROM, barh while interacting with
the user. Secondly, they needed to be able o display
DYUV data (the standard for CD-ROM mapping in
Japan). Finally, they needed a system thar was based
on a worldwide standard and that would be able to
support the quickly growing world of satellite rechnol-
ogy. CD-l, which is built around Microware'’s
CD-RTOS, was the answer.

Getting Around Town or Country

After inserting the appropriate CD-BOM map
software, the GPS Navigator displays your current
position and allows you to set a course for your
destination using a cursor. The system automatically
scrolls in the direction you are setting and asks you
which way to turn ar each of the intersections along
the course. Eight levels of scaling (100 m scale to 500
km scale) allow you to set a course across rown or
across the country,

Once you're on the road, the GPS Navigaror dis-
plays your current position and rhe direcrion vou are
headed using information it receives off the

NAVETAR satellite every one second. The GPS Nav-
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igator signals an approaching intersection by chiming
at 300 m and then 150 m in advance of the tum and
then a voice directs you as to which way to turn at the
intersection. The GPS Navigator also records your ac-
tual course which can then be replayed or reversed for
the trip home.

With the optional AC adaprer; the GPS Navigator
can be brought in the house for planning your course
ahead of time. When you're not using the navigation
system, the GPS Navigator can tune in your favorite
TV program (TV winer is optional), or you can listen
to your favorite C1, or play your favorite CD-1 title.
The GPS Navigaror also features a menu-based Inte-
grated Information System thar allows you 1o look up
information on cities, towns and places of interest, in-
cluding maps showing you where they are located.

As public infrastructures for communicating rraffic
information evolve, services such as road conditions
and traffic updares will become readily available. GPS
Mavigator, for example, would be enhanced to auto-
matically set the course to your selected destination
and suggest alternatives en route when traffic jams or
accidents block your way.

The MASPRO in-car navigation
systems includes a special CD-1
player and remote contral, a
dashboard- or stand-mounted
tebevision manitar, and an
external GFS antenna,

Tamatsu Ishikawa is CD-l studio
project supendsor at Microware's
Japanese subsidiary, The above
article was excerpted from
MiFioglines, a publication of
Microware KK
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Ultra C Version 1.1
Now Available

Latest release of ANSI C compiler
features code generation
enhancements, new optimizations.

Urrra C V1.1 minps ON THE SUOCESSAUL RELEASE OF
V1.0 for O5-9 and OS-9000. This latest release targers
bark O5-9 and O5-9000 and has many new enhance-
ments. These include:

* [mproved code in terms of executable size and speed.

o |mproved library sice and speed

« |mproved compatibility with V3.2 and V1.3 C compiler.

¢ [mproved Assembly language interface.

Greater Benefits from I-Code Linking

The henefits from [-code linking your application
have been increased in many ways with V1.1 of Ulira
. These benehrs will continue to get greater with

cach successive release.

Improved Local Code Generation

The following improvements have been made to
the local code generation capabilities:

Register Tracking

Ultra C can now track the contents of registers o
eliminate useless instructions.

Multiply Operations Changed to Shifts and
Add/Subtracts

Ulera C can now change the multiplication of a val-
ue by a constant into shift and addfsubteact pairs. For
example, an expression of the form:

e = 137

where e is an integer may cause any of the following
code examples to be generared, depending on the tar-
et and the user's setting of the time and space contral:
* Assuming e is in 40 and is no longer needed after the mul
tiplication, and target is not 68000-based:
muls.] #137.%d40
» fssuming e to be in 40 and no longer needed after the mul-
tiplication, and targat is GR000-based

move.] #137,%d1
bar _multiply

* (Or the longer but faster (considerably faster, in the 68000
case) with the result in 21 rather than 20

mowe.1 Tdh,Tdl

151.1  #3,%40
add.1 XdD,Edl
151.1 #4340

add.1 %dD,Edl

The compiler also looks for cases in which subtrac-
tion is preferable (these correspond to runs of 1 bits in
the constant). As an example, multiplication by 31
might cause the following code to be generated:

movedq. |#0, %dl

sub.1  %dD, Xd1

1s1.1 #5,%d0

add.l  %d0,%dl

which is considerably faster and shorer than the
five shifts and adds one would otherwise be stuck wirh,

Mostly-ldentity Bitwise Operations

Ulera C looks for bitwise operations with constants
most of whose birs are the operation’s idenriry. Often
in these cases, one can perform the operation only on
the addressable piece that contains non-idenricy birs,
saving space by shortening the immediate operand.
For example,

fdefine FORBIDDEN 0x10000000

woof-2access |= FORHIDOEN:

may be realized as the following on the 68000, as-
suming woof is in a3, and access is a longword four
bytes from the beginning of the structure poinred at:

bset.b #4,41%a3)

Of course, this cannat be done with a object with a
volatile-qualificd type, and the back ends rake the
byte ordering of their targets into consideration,

Implicit Widening with Address Register
Destination (68XXX Only)

The 68XXX family back ends now notice some
nominally aw operations with address register destina-
tions that implicitly sign extend the source value and
do the operation on a 32-bit quantity anyway, includ-
ing .w suffixes on index registers in addressing modes,
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This saves space by avoiding explicit ext.] instruc-
tions.

Improved Code for Various Bit Field Operations

Thl‘-’ C”"I‘l‘-'ﬂl'l' now generales 1"'.‘-“'.51' conde for HSEi.H“'
ment of constants 1o bit fields and various other oper-
ations on bit helds.

Structure Assign Loop Unrolling

Ultra C now unrolls structurefunion assignment
loops either partially or wotally  according 1o
timefspace settings. This results in faster execution
with a larger size.

Object Alignment

Ultra C now optionally aligns objects on the
CPU32, 68020 and 80386 processors according to
time ancd space setrings. In conjunction with this
change, the object linker can now alien code and data
areas on appropriate boundaries and the C execurive
automatically passes the correct alisnment for the tar-
get processor to the linker.

Jump Table Generation

The assembler, when working with large assembly
language files, can generate a data area jump table for
68000 rargers. This is useful when the entire applica-
tion (or a significant portion) has been 1-code linked.
This provides a smaller code madel with a slight cost
in execution speed.

Smaller Code Size Models

For smaller module sizes, Ulra C has more code
generation alrernatives. In addirion o different code
selection according to time and space settings, the
compiler provides many new models of function pro-
logue and epilogue code. This deals with stack check-
ing, register save and restore, and frame pointer use.
To see the mosr size savings for code use high values
for =5 or use -t=0. This will yvield much smaller code a
the expense of execution speed.

Library Improvements

The ANSI C library has been improved o bring in
the minimal number of funictions.

A smaller sys_elib.l now makes direcr system call
traps, instead of making calls 1o the os_lib.! library.

An additional library is provided, sclib.l, which
contains non-ANSI compliant reduced functionality
versions of the following functions:

s exilf)

* (close()

« {printi()

e fread()

* fiscanii)

* [seek()

= fwrite()

« printh}

= scant()}

* spnint()

*» sscanfi)
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« yliprintfi)

« worintf()

* wsprintf()

These functions trade performance and ANSI func-
tionality for size.

All known bugs permaining to l-code linking with
the standard [-code libraries have been fixed.

It is now possible to I-code link with the standard li-
braries and use csl. This combination allows for much
smaller code when using csl is an OpLon.

Mew versions of many string and trigonometric
functions are availahle, These funcrions have been re-
written in Assembler and exist in the l-code libraries
in @ form that will allow them to be inlined directly
into the code when desired.

The precision of the floating point conversion func-
tions has been improved.

Additional Optimizations
Two additional optimization have been added o
Ultra C.

Initial Loop Condition Testing

his occurs when Ultra C can determine that the first
test of a loop condition will be true. Since both for and
while loops in C rest the exit condition before execut-
ing the body of the loop, Ultra C will change the loop
such that the exit condition is not tested until the
loop bady has executed once it can determine that the
first test of the loop condition will be true.

Constant Sharing

Llera C will examine each of the code area con-
stants declared by a program and removes duplicares,
such as duplicate string constants.

Improved Backward Compatibility

It is now possible to use #asm/#endusm in the back-
ward compatible modes.

The type checking has been relaxed even more in
the hackwards compatible modes.

Casting of lvalues — which is illegal in ANSI and
K&R First Edition, but commonly found in V3.2
source code —is now better supported in the back-
ward compatible modes,

Additional Enhancements
Ultra C V1.1 also includes the follow changes:

= |pdated version of the Source Level Debugger (see page 18).
Ability to embed _asm(}inside C functions.
Faster compilation.

* Reduced memory usape during compilation,

Optional warning for missing protobypes in ANSI and ANSI ex-
tended mode.

® Bup fixes.
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OS-9000 Supports
PC/104 Platform

Microware supports embedded PC
format with real-time operating

system and membership in PC/104
Consortium.

OulbLl 1
AL T

The PC/104 platform is designed

16

for embedded PCs.

REREERLELELRELELL oo

PC/ 104 was DEVELOPED TO PROVIDE A BUS STRUCTURE FOR
embedded PCs. The PC/104 Consortium has proposed
that a PC/104 appendix be added o the IEEE-P996
draft PChus specification. Microware became a mem-
ber of the PC{104 Consortium in 1992,

PC/104 specifies two connector possibilities, stack-
through and card edge. The stackthrough approach al-
lows boards to be stacked on top of each other, with
three boards totalling just 2 inches (5.08 cm) high,
The card edge connectors are for applications where a
minimum amount of space is available. A single board
is just .6 inches (1.52 em) rall with card edge connec-
tors.

Microwares commivment to PCI04 goes beyond
our membership in the Consortium. The OS-9000
Real-Time Operating System provides full support for
386 and 436 PC/104 systems. And rhe modular archi-
tecture of O5-9000 lends itself to the modularity of
PC04. As PCILO4 modules can be added to meer
specific system function requirements, OS-9000 mod-

ules can be added to address the exact funcrionality of
the system.

The O5-9000 Version 1.3 Development Pak pro-
vides users with a complete Professional OS-2000 de-
velopment environment including Ultra C, source
level debugger and UNIX-like shell intedface.

Virtual PC (see story below) is a DOS emulation
program that supports execution of DOS tasks, includ-
ing Windows, concurrently with OS-9000 tasks. VPC
allows distributed processing between the two operat-
ing systems,

OE-9000's PC File Manager supports disk partition-
ing, as well as the ability to read and write DOS hard
and floppy disks under OS-9000.

0OS-9000/VPC
V1.1 Released

Supports interprocess
communications between

DOS and OS§-9000.

Version 1.1 oF VirTuaL PC (VPC) ror OS-9000 was
recently released by Microware. VPC is a DOS emula-
tion program that supports execution of DOS and
Windows tasks under OS5-9000.

Interprocess Communications

VPC V1.1 supports interprocess communicarions
berween DOS and O5-2000 allowing shared memory,
events and signals between the two operating systems.
Interprocess communication is accomplished with a
library of DOS bindings and a ser of OS-9000 system
calls, One implementation would be interprocess
communications through Windows' DDE (dynamic
data exchange) facility.

Memory Support, Other Enhancements
This new version of YPC provides support for the
following extended memory schemes:
* [IMEMS4.0
* M5 3.0
= [NT 15
Orther enhancements include:

* Support for J-DOSAY 5.0, the Kanji version af DOS for Japa-
nese systems.

= The ability to override configuration file options with com-
mand line options.

# Support for a second physical drive.
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X Window System
Released for
OS-9000

Provides full X11R5
implementation.

Tue OS-9000/X WiNDow SYSTEM PROVIDES A COMPLETE
implementation of MITs X Window Sysrem Version
11 Release 5 (X11R5). O5-9000/X gives designers the
tools necessary for developing and implementing pow-
erful graphics-based applications under OS-9000 and
other computer platforms across a LAN,

K11R5 fearures several enhancements over Version
4. These include:

* A networked-based font server process to provide and man-

age fonts to X Servers and X Terminals
o Scaled font technology in addition fo existing bitmap fonts.

o A new facility for providing consistent colars in a device-
independent manner.

« [mprovements in the resource manager at the protocol level.
An new editres client allows users to graphically change re-
SOUrces.

* |nternationalization support through Xlib additions,

OS-9000/X Windows lets you use your PC as an X
Terminal with X as your interface to O5-9000. You
can also execure X Clients that will be displayed on
O5-9000 or other X Servers.

OS-9/MVME 162
Board Support
Packages Available

Three configurations for
full line of SBCs.

THREE PRECONFIGURED VERSKNS OF OS-9MVYME 162
Board Support Packages (BSPs) are now available.
The MVME 162 line includes eight configurations
built around a 68040-based VMEbus CPU board.

The Embedded O5-9/162 BSP rargers ROM-based
MVME 162 applications in which disk, tape and
Ethemet [/O devices are not required. The BSP in-
cludes the O5-9 Kemnel, Sequential Character (serial)
File Manager and Pipe File Manager.

The Disk-Based 05-9/162 BSP targets applica-
tions that require mass storage devices such as floppy
disks, SCSI hard disks, RAM disks and tape units.
Configured to support the SCSl-equipped version of
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the MVME 162, Disk-Based 08-9 adds Random
Block File Managers for DOS and O5-9 disks, and Se-
quential Block (tape) File Manager to the file manag-
ers offered by Embedded OS-9.

The Extended 08-9/162 BSP adds support for in-
dustry-standard TCP/IP networking and NFS o the
Disk-Based (05-9 BSE. This configuration targets users
with distributed applications where nerwork connec-
tivity and remote file access are required.

For resident O05-9 development, users add the 08-9
Tool Kit to cither Disk-Based O5-9 or Extended O5-9
BSPs. The O35-9 Tool Kit includes Ulrra C, C Source
Level Debugger, MShell, Print Spooler, pMACS and
COM.

g By

- . e e Wikl iy S

The 05-9000/% Window Systems
is a complete X11R5
implementation that can turm
your 03-9000 system info

an X Terminal,

05-% now provides support for the
MVME 162 SBCline.
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Microware Chosen
As A Motorola

Platinum Member

Program acknowledges leadership in
providing software for the 68000

family of microprocessors.

18

MOTOROLA

MoTrosona’s Hici PerrorManc: Microprocessor Div
sion recently announced that Microware has been se-
lected as a Platinum member of Motorola’s Third-
Party Developer Program. This membership identifies
Microware as a leading provider of 68000 Family prod-
UCTS.

Motorola’s Developer Program includes more than
200 third-party hardware and sofrware vendors, from
which Microware and five other firms were selecred for
Platinum membership.

“Cur Platinum status from Mororola,” says Micro-
ware president Ken Kaplan, *reflects our commitment
tor the Motorola processor family. This status will be
increasingly important during ports to new processors
such as the 63349 and 68360."

OS-9 Provides
Support for New
68349

Chip developed for personal

intelligent communicators.

MoToroua's new 68349 Dracon 115 THE HIGHEST PER-
formance member of the 68300 integrated micropro-
cessor family. The 68349 was designed to meer the
rigorous power and pefformance demand of personal
intelligent communicators (P1Cs) and other compacer
computing devices,

Microware’s (59 Real-Time Operating System
and Ultra C ANSI C compiler are among the first
third-party software products to support the advanced
chip. The chip integrates a 16 or 25 MHz CPUQ30
core, high-speed 32-bit DMA conrrollers, a dual serial
COMMUNICAfions port, power management funcrions
and a system integration module for a flexible and
glue-less system interface.

According to Jack Browne, vice president and di-
rector of markering for Motorola'’s High Performance
Microprocessor Division: “The 68349 marks the be-
ginning of what will be a series of integrared 68300
Family processors aimed ar PICs and other innovative
applications — a focal point of our effort to ensure the
68000 Family's continued dominant standing in the
embedded markerplace.”

Source Level
Debugger V2.6
Now Awvailable

Enhancements for Ultra CV1.1.

Version 2.6 o e C Source LeveL Desucaer Has
been released in conjunction with Ulea C V1.1 (see
page 14}, The larest version of the Souree Level De-
bugper for O5-9 and O5-9000 lets users debug pro-
grams that rake advantage of the newest Ulira C
compiler features including constant data structures
stored in the code area.

The Source Level Debugger provides a complete
ANSI C debugging environment. One of the powerdul
features available is the prototvping of ANSIC fune-
tions. [ a prototype is provided for a funcrion in ANSI
C code, the Source Level Debupger will convert angu-
ments for that function to the correct type. For exam-
ple, ifa C funcrion takes a float as a paramerter, and the
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user passes that function an int (while doing a SrelDbg
print command or other expression evaluation) Srel)-
ba will convert the int to a float.

MShell V1.1
Released for OS-9
and OS-9000

New editing and
programming features.

Version 1.1 oF MSHELL For OS-9 anp O5-9000 was
recently released by Microware. MShell is an en-
hanced command line interface and procedure file in-
terpreter which can be used as a replacement for the
standard Shell. Mew fearures found in V1.1 include:
= Control of the default command line editing mode (insert vs.
ovenwrile).
* Automatic logout of idle users.

o BASIC-like dutefencldata constrection for more procedure
file flexibility.

o awhich command tells users all places that a command ga-
ists and which one will execute,

= Enhanced pushd options to access HOME and current exe-
cution diractories,

= Varigus speed enhancements,

X.25 Support -

Added to ISDN
File Manager

Single ISDN line serves
multiple X.25 endpoints.

ThE AppmoN oF X.25 sueporT To THE ISDN Fiie Man.
ager (15M) allows dialup access to X.25 packer net-
works. This allows all ISDM systems to have wide area
connectivity while being able to communicare to end-
points using the standard X.25 protocols.

The current option for X.25 connectivity is to pur-
chase a dedicated “leased” telephone line for each
X.25 endpaint. Since each of the endpoints receives
little usage, this becomes ineflicient, particularly with
in networks with multiple endpoints.

The ISM/X.25 package, on the other hand, requires
a single ISDN connection for connecrion to any X.25
endpoint. This maximizes the wtilization of a single
line to multiple X.25 networks.
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New Markets Open,
Export Restrictions

Change

Eases the distribution of
software to developing and

newly-opened markets.

ALTHOUGH SIGNIFICANT POLITICAL CHAMGES HAVE TAKEN
place around the world, stringent guidelines seill exist
that govern the export of Microware software. To help
define Microware’s export capabilities, Microware
sought and was granted the ability to export software
to i broad base of countries by the United States De-
partment of Commerce. In accordance with the
GTDR general license, software can be exported 1o all

COUnLTies except those listed helow without Letrers of

Assurance (GTDU ).

To open these doors for exporting, the Department
of Commerce has issued Export Contral Commuodity
Numbers for O5-9 and OS-9000 Real-Time Operating

Systems and relared software products:
= For (05-9 the number is S5D03A,
* For 05-9000 the number is 40366,

The following paragraphs are found in Microware's
standard distribution license agreement and define the
countries and uses thar are restricred.

Export And Use Restrictions

Excerpted from Microware’s standard distribution
license agreement.

Microware Software is licensed with the express under-
standing that Licenses will not regxport—directly or in-
directly—such Software, or the direct product of such
Software, unless the Export Administration Regulations
of the U5, Department of Commerce explicitly permit
such reexpart, or the Office of Export Licensing of the U5,
Department of Commerce first grants authorization in
writing.

The obligations mentioned above, which survive the term
of this Agreament, cover reaxparts to South Africa for mil-
itary or podice entities, and to any couniry m Country
Groups 5 and Z of the U.5. Export Administration Regula-
tions. As of January 1993, thase groups include Cuba,
Cambodia, Haiti, Libya, Narth Karea, Syria, Yietnam, and
all portions of former Yugoslavia excluding Slovenia. Un-
der no circumstances may the Software be exported, rea-
parted or otherwise wsed for activities related to nuclear.
chemical or bivdogical weapons or missiles.

These changes extend o Microwares customers
who re-export Microware software and will make it
vasier to provide software to customers in developing
countries or newly-opened markets.

Toardes the products listed on the
previous pages or far additional
information, contact Microware or
your autharized Microwane
representative.
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Surviving the

Flood of ’93

Despite record rainfall and two weeks
without running water, Microware

survived the Flood of '93. Thanks to
our customers for your support.

2

ALL alonG THE Mississierl RIVER AND TS5 TRIBUTARIES,
residents spent the sunvmer shoring up and sandbag-
ging property as record rains pushed the waters our of
their banks. Des Moines fell victim to these rising wa-
ters on July 1 1th as the Des Moines and Raccoon Riv-
ers flooded portions of the city.

Water System Knocked Out

It was the Sarurday after Independence Day and the
Ruan Greater Des Moines Grand Prix was in full
swing. The rising Des Moines River threatened to
close a partion of the track, but it looked like a banner
vear for the race. Then the rains came again Saturday
night along the upper Des Moines River, pushing the
waters even higher. Officials cancelled Sunday’s rac-
ing, but had no idea abour what was to come.

About 4 am. the word wenr out that the Des
Moines Warer Treatment Plant had been flooded.
Residents were told to ger whar warer they could from
their taps; it would be the last for a while.

Sunday morning brought the realization thar
250,000 Des Moines residents had no water for bath-

ing, flushing, drinking, cleaning or cooking. Grocery
store shelves were wiped out of bortled warer, milk,
juice and anything that didn't require the addition of
water.

Water distribution sites were quickly set up by the
Mational Guard. Residents faced new challenges. In
our homes, anything thar held liquid was used for wa-
ter storage. Trips to water distribution sires became
part of our daily routines. For almost two weeks, every
dl’ﬂi‘ of water was precious,

Microware Remained Mostly Dry

Microware was not directly affected by the flood wa-
ters except for a small portion of our parking lor.

Several ingenious Microware employees quickly
rigged a reverse pump system to provide running water
throughout the building. Pumping from a 500 gallon
farm tank, employees and rheir familics had an oppor-
tunity to shower, and the company’s sanitation system
kept operating.

Ahhh, The Sound of a Flushing Toilet

After nearly two wecks without unning water, the
system was fully restored. We all rushed w flush our woi-
lets, bathe, fill a glass with water or just ler the faucet
run to hear it run. The crisis had ended. By banding to-
gether, Des Moines had survived the Flood of '93.

To Our Friends, Thank You

Wews of the flooding reached all corners of the
globe and Microware’s customers responded by ex-
pressing their concern for our well-being. All the em-
ployees of Microware would like ro thank those people
across the nation and around the world who sent their

best wishes as we endured this crisis. We appreciate
the concern and caring, and hope rhar we can respond
in the same fashion when others are in need. Onee
again, thank you.

Micravare's lower parking lot went under water during the fiooding of the
neighbaring Walnut Creek. The creek feeds the Raccoon River, one of two
rivers thal flooded Des Moines. The bridge in the photo above normally has
aboul eight feet of clearance below it, The view at tha right is looking from
the bridge to Micreware's corporate headquanters building
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Creating he Flood of

Products from Des Moines

A look at the people behind the products.

THIS 1550UE OF PIPELINES CONTAINS ALMOST A DOVEN NEW
and updated products from Microware. Untold hours
went into the development of these products. We
want to recopnize the people that creared the “Flood
of Mew Producrs,” particularly those involved in OS-4
Wersion 3.0 and FasTrak.

The development teams shown above are listed
with the areas they were responsible for:

First vow (1. o r.): Warren Brown, manager of 05-9
group, and Lee Glenn, OS-9000/%X Windows,

Second row: Alex Stagg, 05-9 porting; Gwenna Ja-
cobsen, FasTrak UNIX integration; and Curt Schwa-
derer, O5-9 SLIP support.
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Thivd row: Mark Hawkins {with shovel and boots),
director of system software group; Yeongleh Lee,
OS-91ST; Tony Hoffman, O05-9 V3.0; Gopal Miglani,
OS-9/1ST backplane driver; Rick Grewell, 059 V3.0,
Debbie Baier, FasTrak HyperHelp and documenta-
tion; Scotr McGee, FasTrak Makefile Editor; Peter
Dibble, OS-9 V3.0; Todd Earles, FasTrak project lead-
er, FasTrak Workbench; and Dave Lyons, FasTrak
project leader, FastFix debugger.

Top row: Boisy Pitre, FasTrak Text Editor Tool; Ri-
chard Russell, director of languages and development
environments group; and Anil Purohir, FasTrak GUL

Naot pictired: Mike Ahrens, FasTrak Target Tool and
Brent Thompson, OS-9/ISP and SLIE
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Third-Party Products

[F YOU HAVE NEW HARDWARE OR SOFTWARE
products thar run under 05-9 or OS-9000,
please submit a press release and black &
white photograph of the product for consid-
eration for publications in PIPELINES. All
materials shoold be sent to the Editor of
PIPELINES at the address on page 2, For ad-
ditional information, contact Steve Simp-
son at {315) 224-1929 by phone, (515) 224-
1352 by fax or steves@imicroware. com by [n-
[emet.

Acromag Offers O8-9 Support
for All Boards

Acromag, Inc. (Wixom, Michigan} now
offers O5-9 support for its full line of AfD,
DfA and digical VMEbus boards. All OS-9
drivers are written as O libraries to simplify
integration with applications.

Acromag's latest products include a family
of 96-poine channel-to-channel digital in-
put and ourput hoards.

CALL DR WRITE
Acromag, Inc
F.0. Box 437
Wizom, Michigan 48353
Phone: 1-800-336-8655 (U.3. Only) or (313} 624-154]
Fax: (313) 624-0234

Two SCIM Mezzanine Boards

from Arcom

Arcom's VSIP unisersal expansion board,

Acrcom Control Systems Lud. (Cambridge,
England) recently announced two  new
boards for the open-architecrure SCIM
(Standard  Computer  Interface  Module)
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mezzanine bus, The MODS01 features a 12-
bit AJIY converter capable of sampling up ro
eight differential channels at up 1o 20 kHz,
fi‘l‘l“ Lllgi‘-!l 1HI|]'|H|"\I :,l]'l\,l H ] B'E‘H Pﬂ[ﬂ]lel
pott.

The VSIP is a 6L VMEbus universal ex-
pansion board thar can be populated by up
o four standard or custom SCIM modules.

CALL OR WRITE
Alan Timmins
Arcam Conbrol Systems Lid,
Units 8- 10 Clifton Road
Cambridze CB1 4WH
England
Phone: (44) 223 411200
Fan: {44) 223 410457

Hardware and Software
from BVM

BVM Limired (Southampton, England)
has announced the release of several new
hardware and software products.

The BYME4EG 30 486 baard from BVM.

The B\’ME-}HG is a 3L VMEbus CPU
board that fearures a 25 MHz Cyrix 4865LC,
up to 4M zero wait state DRAM, 1DE hard
and floppy disk controller, one Centronics
port, two RS-232 ports, keyboard interface
and SVGA 16-color non-interlaced video
driver. A 16-bir AT connector header is also
[‘Il.'!'l.'il.'lftl Iy :’l“{“ﬁ' |IIL" s {1'F TCINOTE 3? ﬂnd
16-hit PC expansion slots.

BVM has updated their BVME305 coun-
terftimer module. The BYME305 is a 3U
VMEbus board that features two AM93134
counterftimer chips to provide ten indepen-
dent 16-bat counters. The board can be used
either as a pulse counter or as a pulse gener-
ator.

The MoDule File Manager (MDF) from
BVM is a file system package to read and
write 05-9 dara modules, MDF emulates
(O5-9% Random Block File Manager (RBF)

commands and can be used 1o access dara
modules over an NFM or PCLINK nerwork
system.

TARGET-LINK allows developers o
load O5-9 applicarions and relevant mod-
ules into a rarget system’s RAM using a sim-
ple serial link. TARGET-LINK helps

overcome the differences between develop-

ment and target systems, and allows remaote
debugging of applications in the rarget’s
RAM from the development host.

TARGET-LINK provides serial links to 03-9 tarpsts

PCLINK Version 2 (see PIPELINES Fall
1992, p. 15) has been upgraded to allow the
package to run on top of OS-2 ISP (Internet
Support Package).

BVM announced o multiprocessor solu-
tion for up to cight 68030 or 68040 CPU
modules. Their multiprocessor software cre-
ates multi-protocol packets which interface
with Microware’s Network File Manager
{(NFM) or Internet Support Package (ISF).
Modules can be connecred via the YMEbus,
direet serial link or nevwork protocols such
as Etherner.

The firm also announced the release of 20
new 1O Industrylacks, as well as the
BVME31, a 310 VMEbus carrier that will
accept two IndustryPacks,

Contact BVM for a new catalog of their
product line,

CALL DR WRITE
Rod Clarke
Managing Directar

BYM Limifed

Flanders Road, Hedge End

Southampton, Hampshire S03 3LG
England
Phone: (44} 703 270770
Fax: (44) 489 783539

Contactless Memory Card Drive,

CAN Interface from Compcontrol
Compeontrol Ine. (Los Gatos, California)

recently announced its CC155, a 3U or 6U

WMEbus board that reads and writes con-
tactless memory cards, An on-board 8051
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processor provides transmission of data o
the memory card.

5 '-‘-l"l

The CC155 contactless memary card drive.

The CCL175 6U YMEbus maodule pro-
vides two independent CAN (controller
area nerwork) channels with each channel
having its own CAN protocol controller,
The CC175-1 features the Intel 82527 CAN
controller thar supports the extended frame
with 29-bit identifier format, The CC175-P
uses the Philips PCAB2C200 thar is capable
of handling all CAN functions on-chip and
filtering of standard frames. The board also
features a 16 MHz 68000 CPU, dual-ported
RAM and twa RS-232 ports,

Compeontrel's CC175 CAN interface,

The CC126 is a 3U or 6U VMEbus
Ethernet board. The board features a Seeq
8005 Advanced Ethemnet Data Link Con-
troller and an optimized VMEbus intedace.
Versions are available for twisted-pair or
Cheapermer nerworks,

Compeontrols CC151  programmable
contraller fearures a 16 MHz 68000 CPU,
auto-calibrating 12-bit A/D and DJA con-
vertor, one RS-232 pores, one RS-422/485
port, Arcnet interface and on-board Flash
EPROM. The board includes 24 isolated
digital channels and 64 isolated analog
L-i'IH]'ITH.'I:b-.

CALL DR WRITE
Compcontral Inc,
153466 Los Gatos Boulevard, Suite 109-365
Los Gatos, California 95032

Phaone: (408 356-3817
Fax: {408) 336-1735
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Development Utilities for OS-9

Darentechnik Reischke (Kiel, Germany)
has released their devTOOL package for
O5-9. devTOOL provides more than 80
utilities for system development and appli-
cation programming, including a full sec of
wildcard file manipulation ucilities and a
disk sector editor. Utilities are included for
the following:

= System Utilities

= System Analysis, Maintenance and Service

+ Text File Processing and Output

* Programming Aids
System Software
File Maintenance
* ( Libraries

All urilities include -7 command line help

with examples.

devT00L from Datentechnik Relschke

GALL DR WRITE
Dliver Reischke, Director
Datentechnik Reischke
Bramerstrafie ?
D-2300 Kiel 1
Germany
Phone (49} 431-805293
Fax: (49) 43]1-86511

High-Speed Communications

Card from Dynatem

Synchronous Senal Data Link card from D:,I-n.atem

Dwynatem, Inc. (Mission Viejo, Califor-
nia) now offers the DSSDL, a 6L VMEbus
high-speed serial communication card. Seri-
al communication conforms to the Synchro-

nous Serial Dara Link (5SDL) protocol and
offers VME-to-VME transfers of up to
20M/sec, The DSSDL offers two full-duplex
serial ports, 8K FIFO buffers and program-
mable clock rate.

CALL OR WRITE

Dynatem, Inc.

23455 Madero, Suite B
Mission Viejo, California 92691

Phone: (714) 835-323%
Fax: (T14) 770-3481

New Boards from EKF

A variery new boards were recently re-
leased by EKF Elekrronik GmbH {Hamm,
Germany).

ERF's 3 68040 SBC.

The VME 78045-TSC is o rugged
CMOS 3L VMEbus SBC built around an 80
MH:z 68040 CPU and features up to 1M
HSREAM, up o 1M EPROM, two BS-232
channels and battery-backed  calendar/
clockftimer. The board also fearures an ex-
pansion incerface for a variery of piggyback
modules. Versions are also available with a
65ECC40 (VME  78040.TSC) and a
63LC040 (VME 78043-TSC).

The VME 68080-1132 is a 61 VMEbus
CMOS SBC rhar features a 50 MH:z 68330,
68852 FPCP, 2M HSRAM, 1M dual-ported
RAM, SCSI port, floppy disk controller, two
R5-232 ports, parallel port, and battery-
backed real-time clock. The board includes
a local expansion socket for either 8M
HSRAM, 32M DRAM or 4M battery-
backed SRAM.

The VME 78035-TSC is a 31U VYMEbus
CMOS SBC that features a 50 MHz 63030
CPU, 68852 FPCT, up o 1M HSRAM, up
o IM PROM, two RS-232 ports and bat-
tery-backed calendarfclockftimer. An ex-
pansion interface is provided for special 1/O
functions such as SCS| controller, floppy
disk controller or additional memory.

The VME 785350-81 is a 3U VMEbus se-
rial board thar provides four RS-232 V.24 or
R5-422/485 V.11 ports. The VME 68550-
81 is a 6U version of the board,
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EKFs VME 78240-PTO is a 3U VMEhus

/O board that provides 26 TTL-compatible

parallel ports and a 24-bit timer/counter. A
6L version of the board is also available.

The 68470-PGM is a 61 WYMEbus mega-
bit programmer for programming all 8- and
16-bit EPROMz with JEDEC pinouts. The
board features an on-board 68000 CPU and
512K RAM.

The 31U VMEbus VME 78310-ADCT is
an analog data acquisition board rhar fea-
tures 16 single-ended or 8 differential inputs
with 12-bit resolurion, 24-bit timer and 10-
bit TTL-compatible parallel port. The VME
68310-ADCT is a 61 version of the board.

CALL DR WRITE
B. Kleeburg
EKF Elektronik GmbH
Philip-Reds Strafa 4
0-58065 Hamm
Garmany

Phone: (4%) 2381 6830-0
Fan: (49) 2381 6850-90

Dual '040 Board from Eltec

Eltec International ple (Milton Keynes,
England) recently released a new CPU
board and a new graphics board. The Eure-
com 17 is a 6L VMEbus boand thar fearures
two 40 MH: 68040 CPUs, up o 32M
DRAM, 53C72050C51-2 controller, 792000
Etherner conrroller, VGA interface with
resolution up 1o 1152 X 900 pixels. 1M
VEAM and a VMEGE interface.

The Eurccom 17 featores two 63040 CPUs.

The IC40 iz a 6L VMEbus graphics board
that feares an on-board 25 or 33 MH:
68040 CPU, 4.5M VEAM and programma-
ble 8-bit resolution up to 1280 % 1024 pix-
els. Up to four standard cameras can be
connected o the 1040

CALL DR WRITE
Phil Bull
Eltec International plc
Sunningdale House
45 Caldecolte Lake Drive, Caldecotte Business Park
Milton Keynes MKT 8LF
England
Phone: (44) 908 366499
Fax: (44) 908 274600
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The O8-9 Guru Now Available

The O8-9 Guru by Paul 5. Davan is now
available from Galactic  Industrial Led.
(Durham, England). The 400+ page book
provides a rechnical reference for new and
expericnced O5-9 users,

CALL OR WRITE
Hanna Furlong
Galactic Industrial Ltd,
Unit 38, Mauntjoy Research Centra
Stockton Road
Durham, England
Phone (44) 91 384 343
Fax: (44) 91 384 7742
In the U3, Steve Weller
Windsar Systems
Phone: (502) 425-9560
Fan: (302) £26-3944

68340, 3865X Boards from
GESPAC

GESPAC's 68340 SBC.

GESPAC GESSBS-34 isa 3U SBC thar
features a 16 MH: 68340 CPU, 4M DRAM,
floppy disk and SCSI1 controllers, 256K on-
board CMOS battery-backed RAM, two
R5-232/412485 ports, battery-backed clock
and three 16-bit timers. The board also in-
cludes an on-board socker for & GESPAC
expansion Submodule Bus (XSB) pigpyback
O muoddule.

The GESSBS-38 is a 3L G-96 bus CPU
board thar features a 25 MH:z 3865X CPU,
on-board VGA controller, 2 or 8M RAM,
full hardware EMS support, two serial porrs
(COMI and COM2), bidirectional parallel
printer port (LP'TL), floppy disk and IDE
hard disk interface, real-rime clock calendar,
DMA and a PC/AT compatible keyboard
controller.

The G-96 bus GESSES-38 features a 865X CPU.

CALL OR WRITE
Fred Strouse (GESSBS-34) or Jean Brunelle (GESSBS-38)
GESPAC, Inc
50 Wast Hoover Avenue
Mesa, Arizana 85210
Phone: (60#) 962-5559
Fax: (602) 062-5750

SVGA IndustryPack, More
from GreenSpring

GreenSpring Computers (Menlo Park,
California) recently announced several new
IndustryPacks, as well as a 68332-based
SBC. The IP-8VGA SuperVGA Industry-
Pack features a Cirrus Logic CL-GD3422
SVGA conrroller and up to 512K VRAM.
The board will un Microware’s RAVE, X
Windows and GESPACS G-Windows user
interfaces.

CreenSpring has also released six other
IndustryPacks, including:

» [P-16ADC — 16-channal 16-bit analog/digital

converter

» |P-Ethernet —Ethernet wsing the LARCE

chipset for coax or twisted pair cabling

* |P-Stepper — two-motor stepper motor con-

traller

* |P-FLASH— up to EM Flash EFROM

* |P-NVRAM — up to IM battery-backed SRAM

« |P-PC Card — handles two PC memory cards

The Platform332 is a stand-alone SBC
built around a 16 MMz 68332 microcontrol-
ler. The board measures 10 % 10 % .7 inches
(254 % 254 X 18 mm) and can be configured
to include up to six IndustryPack slots, up ro
AM RAM, up to 1M Flash EPROM, up to
three RS-232/422/485 serial ports, pur:ll]el
port, IDE hard disk interface and floppy disk

interface,

That IP-SVGA providas SuparVGA graphics.

CALL OR WRITE
Kim Rubin, Vice Prosident
GreenZpring Computers
1080 Linda Vista Avenue
Mountain View. California 94043
Phone; (415) 963-4905
Fax: (415) 969-1905
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0S-9 and Windows Solution from
LP Elektronik

The LC-20 from LP Elektronik (Wein-
garten, Germany) is a PC plug-in card thar
features a 68020 CPU and software that cre-
ares a link berween (O5-9 on the LC-20 and
DOSMWindows on the PC. The package
provides direct C compiler access to DOS
files allowing O5-9 source files ro be edired
by X3S applications. Each systems' RAM is
accessible to the other, and the LC-20 can
access any address on the PC. The LC-20
can also control any of the /O cards on the

FC.

LC-20 development system from LP Elektronik.

CALL DR WRITE
Heinrich Munz
LP Elektronik GmbH
Ettishofer Strafle &
D-7987 Weingarten, Germany
Phone: (49) 751-52327

Rugged 68030 SBC
from MATRIX

MATRIX s MR-CPU330 is & ruggedized '030 SBC.

MATRIX Corporation (Raleigh, North
Carolina)  recently  released  its MR-
CPU330 rugped SBC. The MR-CPU330 is
a 6L YMEbus SBC that features a 25 MH:z
68030 CPU, optional 23 MH: 68832 FPCE,
up 1o 8M dual-addressed DRAM, up ro 1M
ROM/EPROM, batery-backed clock and
SRAM, Dbus-68 Standard Expansion [nrer-
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face, one ELA-232 port, one EIA-232{422
port and two 16-bit timers. The board is de-
signed for exrended temperature operation
from =407 1o 83°C and was rested azainst se-
vere shock and vibration standards.,

CALL DR WRITE
MATRIX Corporation
1203 New Hope Road
Raleigh, North Caralina 27610
Phone: 1-800-848-2330 (U.5. Only) or (319) 231-8000
Fax- (919) 231-8001

ISA Electrical Standard Mapped
to Eurocard Format

Micro-Link (Indianapaolis, Indiana) re-
cently announced their PCEbus {Personal
Computer-Eurocard). PCEbus maps the
electrical standard for the desktop 1SA bus
to the mechanical standard of the Eurocard
(3L} formar, PCEbus is intended for design-
ers who require the functionality of PC
hardware packaged in a formar that 15 com-
pact and rugged. Micro-Link has developed

a line of PCEbus boards.

PCEDus boards PCEGOT, PCEGDS and PCE20L (I to ),

The PCE201 is a 3U PCEbus SBC chat
features a 25 or 33 MHz 803865X CPL,
80387 FPCE up to 16M DRAM, 128K
FLASH EPROM, PC/AT keyboard inter-
face and battery-backed calendar clock.

The PCE6Q1 system interface adapter in-
cludes an IDE hard disk drive controller in-
terface, floppy disk interface, one parallel
printer port and two RS-232/485 ports.

For graphic monitors, the PCEG05
supports VGA, BEGA, MDA and CGA
makles, The board features 256K VEAM,
VGA resolution up to 800 % 600 and up 1o
256 colors.

CALL DR WRITE
Jan Collins
Micro-Link Products
Pennsylvania Parkway
Indianapolis, Indianapolis 46280-1385

Phone: 1-800-428-6135 (U.5. and Canada Only)
Fax: (317) B4R-7254

MIL-STD-1553B File Manager
from NAS

Marive American Services, Inc. (NAS,
Hunsville, Alabama) recertly announced
the release of their O5-9 file manager for
MIL-STID)-1553B Bus Interfaces. The hle
manager operates in bus controller, remote
terminal and bus monitor modes. All data
transfers, mode codes and real-time o real-
time transfers are handled using the stan-
dard OS-9 [/O system funcrions.

CALL DR WRITE
Paul Moelier or Chuck Wesolowski
Native American Services, Inc.
3411 Triana Boulevard
Huntsville, Alabama 35805
Phone; (205) 539-7928
Faw: (203] 535-5935

New Products from
vettle+reichler

octtle+reichler  Industrial  Computers
{ Augsburg, Germany) recently released sev-
eral new boards and two software packages.
The IBMIOZ is a 3U PChus [/O board char
features a VG A interface with resolution up
to 1024 % 768 pixels, a flexible disk inter-
face, an IDE/SCS] hard disk interface, two
serial ports and one Centronics port.,

The VC-302 is a 31U VMEbus CPU board
that fearures dual 68302 CPUs and six serial
interfaces designed for industrial applica-
tioms. The board also features up to M dual-
ported bartery-backed SRAM, up o 4M
dual-ported DRAM, up to 4M EPROM, five
16-hir rimers, 20 TTL /O, real-time clock
:m..| \t':-lh_'hdﬂu-

Direct wiring terminal block from oettle+reichler,

The VDIO-1X family of digital VMEbus
modules provides terminal blocks with
screws for direct wiring and accepts wires up
to AWG 15 (1.5 mm’). The boards fearure
short circuie protection, error reporting and
LED status displays. The family includes:

* YDI0-10 with 16 inputs

o VDIO-11 with 16 outputs
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= YDIO-12 with 8 inputs and 8 outputs
* YDIO-13 with 16 bi-directional inputs and
outputs

The XSRO-10 is a low power CMOS 16-
bit synchrofresolver transmitter. The unit
operates on just .1 Amps and in temperature
ranges from -40° o +85°C. The XSRO-10
emits two  phase-displaced  sine  signals
which are used o set the absolute angle axis.
Up to two XSRO-10 unirs can be mounred
on a 3U VMEbus carrier module, or up to
four units on a 6U carrier.

pettle+reichler’s X5R0-10.

Windows-9 is a graphical windowing en-
vironment for 059 systems, Windows-9
features real-time capabilities, as well as net-
working via OS-9/NET. Windows-9 in-
cludes an O5-9 graphics shell and an object
library for switches, push burtons, options
menus and more. A text editor is available
that features mouse-driven operation and
compatibility with pMACS. A graphics ab-
ject editor is available for the creation of tar-
pet user interfaces based on Windows-9. A
process visualization package transfers in-
coming data to the appropriate display.

DOS-9 gives 05-9 users access to DOS
and Windows applications on the VMEbus.
159 allows OS89 1o share all functions of
the PC such as hard and floppy disks, display,
keyboard, printer, serial interfaces and net-
working., Communications berween the sys-
tems is accomplished via common memory
on the VMEbus, DOS-9 also includes
Windows-9,

CALL DR WRITE
pettle-+reichler GmbH
Sieglindensirafe 191
D-B900 Augsburg 1
Germany
Phaone: (49) 821 50340
Fax: (44) 821 5034119

08-9 International Magazine
058-9 International is devored o 059
and its publisher plans to:

» Maintain a list of 03-9 sites that have public
domain software available,

« Reserve pages for 05-9 user groups (05-8 Infer-

26

=

nattonal 15 the official organ of the EFFD, The
European Forum For 0S-9).

* Present professional articles on software solu-
fions for common problems.

* Conduct software and hardware tasts.

= Print letters and short communications in order

to establish a platform between 05-9 users and
PrOEraimmers.

* Publish featuras of commercially available 05-9
software.

CALL DR WRITE
Marc Balmear
05-9 International
Hagentalerstrafie 12
CH-4035 Basel
Switzerland
Phone: (41) 61 43 3501
Fax: (41) 61 43 5502
E-Mail: os9int@msys.ch

“Hot Swap™ Module from
Radstone

Radstone  Technology  Corporation
(Montvale, New Jersey) recently an-
nounced several new products, including
their HS-1 Live Insertion Module. The
H5-1 is a 61U VMEbus module that fits be-
tween a VME board and the VME back-
plane. The module provides complete
isolation of the bus from board during power
up/down sequences and powered-down
stares for complere *hot swap” capabilities.

Radstong's HS-1 “hot swap" modile.

Radstone's CPU-40D is a VMEG4 SBC
that features a 68040 CPU, up to 64M on-
board DRAM and an MXbus (Military Ex-
pansion bus) interface. A complete 64-bit
WVMEbus interface in provided by a Cypress
VICG4 CMOS ASIC.

Ruggedized graphics board from Radstone,

The GDP-1A Graphics Display Proces-
sor is a 6L VMEbus full Mil-spec and rugge-
dized bhoard that features a TMS34020
graphics processor, resolution up to 1280 x
1024, up o 256 colors, IM dual-ported
SEAM, up to 3M VRAM, three residemt
text fonts and two RS-232 parts. The GDP-
1 A drives standard raster RGB monitors and
incorporates Genlock inputs for synchroni-
zation to external RGB video signals,

The MXES-1 is an Ethernet and SCSI in-
terface module for VMEbus boards thar sup-
port the MXbus,

Radstone also announced its RS series of
rugged chassis to accommodare 5, 10 and 15
6L WMEbus slots. All joinrs and apertures
and gaskered o meet
MIL-STD-461 electromagnetic compatibil-
Ity reCuireInents.

CALL DR WRITE
Don Tidey, Sales Engineer
Radstone Technology Corp.
20 Craig Road
Montvale, New Jersey 07645
Phone- 1-800-368-2738 (.S, Only) or (201) 391-2700
Fan: (201) 391-2899

Graphics Products from

are  sealed

Raster Graphics

The RG-7900 dual-width Industry Pack.

Raster Graphics Inc. (Bend, Oregon) of-
fers a full line of graphics boards for 0829,
The RG-7900 is a dual-width InduseryPack
board for VGA and SVYGA support. The
board features a TMS34010 graphics proces-
sor, programmable resolution up o 1024 x
168, 16 colors, 128K of instruction RAM,
384K VR AM, on-board AFGLS firmware for
graphics primitives and the AFGIS C graph-
ics library.

The RG-741 is a 31U WMEbus RGRB
graphics board thar features the TMS34010
graphics processor, programmable resolution
up to 1024 = 768, 16 or 236 colors, 512K
DRAM, IM VRAM, mouse and keyboard
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interfaces, and AFGIS firmware and C li-
braries. The RG-7T40 features the same as
above with resolution sev at 640 x 480, 16
colors, 256K DRAM and 256K VRAM.

The RG-750 60 WMEPus board fearures
RGB and Planar EL flat panel display inter-
faces, TMS34010 graphics processor, pro-
rrammable resolution up to 1024 x 768, up
to 16 or 256 colors, up to 4M DRAM, 1M
VRAM, mouse and keyboard inrerfaces, and
AFGIS firmware and C libraries.

The RG-73x series of 6U VMEbus high-
resolution graphics boards each feature a
TMS34020 graphics processor, TMS34082
math coprocessor, up to 1280 = 1024
resolution, op to 256 colors, 60 Hz non-
interlaced display, up o 8M DRAM, serial
mouse interface, AT keyboard interface, ten
built-in fonts, and AFGIS firmware and C
libraries. The RG-73x boards offer both
screen-oricnted and 203D graphics.

The RG-741 30 RGE board from Raster Graphics.

CALL DR WRITE
Fhillip ©. Smith, President
Raster Graphics Inc.
PO. Box 5157
Bend, Oregon 97708
Phone: (503) 388-2584
Fax: (503) 389-8249

VGA IndustryPack from Snijder

Snijder’s VGA Industey Pack,

Snijder Micro Systems (Deurne, The
Metherlands) has released their IP-UVGA
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module. The IP-LUIVGA is an IndustryPack-
compatible VGA interface that features
programmable resolution up to 1280 % 1024
and up to 2M video memory. A 3U VMEbus
version is also available.
CALL DR WRITE
Nicolaas R. Snijder
anijder Micro Systems
Postbus 300
5750 AH Deume
The Netharlands
Phone: (31) 4930-10725
Fax: (31) 4930-10715

New Development System
from Syntel

The LET30 08-92 Development System
from Syntel Microsystems (Huddersheld,
England) is built around cheir VMO30 CPLL
The VMO30 features a 40 MH:z 68030,
68882 FPCE, up o 4M 32-bic DRAM and
two serial ports. The LCT3I0 includes a
SCSlfiloppy interface card, 1.44M flappy
disk drive, 100M hard disk and optional
160M streaming tape drive. Professional
059 is included with the LCY30. The
system can be frred for 3U, 6L or 19" rack
mount use,

LC730 05-9 development system fram Syntel,

CALL DR WRITE

Faul Wilson
Syntel Microsystems

(Queens Mill Road
Huddersfield HD1 3PG
England
Phone: (44) 484 535101

Fax: {44) 484 519363

X Server Board from Vigra

Vigra, Inc. {San Diego, California) has
announced their Vigs board. The Vs is a 6L
WMEbus high-performance X Server boand
that features an LS| Logic 33020 graphics
processor, FPCE, 2M VBAM, 512K overlay
VRAM, 8M DRAM, resolution up to 1280
¥ 1024 with 64 colors, IBM-compatible key-
board port, two RS-232C ports and a sound
generator. The board alse features a local 64-

hir interleaved data path from the 33020 to
the VRAM.

Yigra's Vs X Windows Server board

CALL OF WRITE
Harry White

Yigra. Inc.

60444 Cornerstone Court
San Diego, California 92121
Phone: (619) 597-7080
Fax: (619) 597-7094

Automatic Documentation Tool
from Wuest
PANORAMA from Wuest Informartik

AG (Feuerthalen, Switzerland) automates
the creation of software documentation.
PANORAMA extracts information directly
from source code so that in-line comments
can be used for documentation. The result-
ing documentation is in the form of dia-
grams with module, procedure hierarchies,
procedure headers, pseudocode and Nassi-
Shneidermann Text
project definitions and specifications can

SEPUCTOZTAMS. from

also be included. Structoprams can be gener-
ated in ASCI text, HPGL, DXF or Encap-
sulated PostScripr format. PANORAMA
O5-9 is for available C, Omegasoft Pascal,
Modula-2 and Fortran 77 source codes.

CALL OR WRITE
Wuest Informatik AG
Schuetzenstrafia 11

CH-B245 Fayerthalen
Switzeriand
Phone: (41) 53 29 31 32
Fax-(41) 532931 43

Correction
In the Fall 1992 jssue of PIPELINES, the
phone number for Bob van der Poel Soft-

ware was misprinted. The correct phone
number is (604) 366-5772.
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Training Schedule
for Fall and Winter

1993

BY OFFERING WEEKLONG BLOCKS OF RELATED TRAINING
courses, Microware’s Training and Education depart-
ment can provide students with a breadrh of informa-
tion that is not possible in short, individual classes.
The weekly formar alse saves our-of-town attendees
money by letting them attend several courses during
one trip.

Torsign up ltor Training and Education sessions or for
more information, please call Microware’s Kristin
Doane ar (515) 224-1929. Qutside the U.S. and
Canada, contact  your authorized Microware

representarive.

Date City Seminars Offered
fctober 4-8 Santa Clara, CA 05-9 Starterfntermediate/ddvanced
October 25-29 Des Maines, 14 05-9 Starter/dntermediate/dvanced
November 8-12 Des Maines, 14 05-9 Starter/dntermediate/dvanced
November 15-19 Des Mones, 4 05-9 Starter/Intermediate/ddvanced
November 23-0ec. 3 Pittsburgh, PA 05-9 Starterintermediate/ddvanced
December 6-10 Des Moines, 1 05-9 Starter/Intermediate/Advanced
December 13-17 Dallas, TX 05-9 Starterntermediate/ddvanced
MICROWARE SYSTEMS CORPORATION

1900 NW. 114th Streat

Des Moines, lowa 50325-7077

Real-Time Computer
Shows for End of 1993

Look ror MicRowaArE AT THE roLLowiNG Rear-Tiv
Computer Shows through the rest of 1993, These
shows provide an excellent opportunity for hands-on
demos of the larest Microware software.

Octaber [2th — Irnvine
October 14th— San Digga
October 266 — Toronto
October 28th — Detroit
November 30t — Melbourne
December 2nd — Fort [ auderdale

Embedded Systems
Conference Nearing

Tius vear's Empenoen Svstems Conrerence West 18
slated for the first week of October at the Santa Clara
Convention Center, Santa Clara, California. Join
Microware as we show our Flood of New Products.

Seausal. ..

EMBEDDED
SYSTEMS
CONFERENCE

Bulk Rate
U5, Postage
PAID
Des Maines, L&
Permit #2864
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