INtime Real-Time Extension

Helps AVL Deliver
‘The Thrill of Solutions’

enAsys

Reduced fuel consumplion, diminished emissions, oplimized acoustics and

provecative new engine malterials. Today only two or three global engine

developers and a few Large Lest bed providers are designing and relining

powertrain systems, A\VE in Graz, A\ustria, is the major company in this lield.

Founded in 1948, W1 is the world's largesl privately owned company lor

development of powertrain systems with internal combustion engines as

well as instrumentation and Lesl systems.

VL, as its corporate slogan
states, strives Lo deliver “The
Thrill of Solutions™ 1o s
customers. A foremost AVL solution is
PUMA Open, a powerlul test auloma
tion system for testing engines, trans-
missions and powerlrains.
PUMA Open is the care of AVLS
1851 bed software and the platform lor
all automation tasks. With ils consis-
tent, highly intuitive and easy-to-learn
interface, PUMA Open offers AVL cus-
tomers a range of applications, fram
lest preparalion through execulion Lo
data post-processing. PUMA Open is
one of the AVL products based on
Windows® NT and TenAsys INtime™
for the real-time operating system.

“Today's engine Lest beds require
the highest possible control accuracy,”
says Bernhard Hochstrasser, software
development engineer for AVLs Test
Bed Automation and Control Systems

l AVL headguarters In Graz, Austria.

Business Unil, "This can be achieved
only through a hard real-time operat-
ing system for automation and meas-
urement. We use [Ntime from TenAsys

to provide that real-time performance.”




Selecting a real-time system

AVLs decislon o use the TenAsys
product was made four years ago.
Since then, AVL has incorporated this

robust real-time extension into many

‘ ‘ INtime's process model — the memory isolalion

and resulting protection — is crucial to maintaining
the integrily of the syslem. ’ L

& AVL test cell operators station

of Its products, such as the PUMA sys-
tem. PUMA is available in three open
packages thal provide sleady stale and
transient testing for OA, durability
lesting, development, cecliflication and
calibration applications. 1L seamlessly
and logically intearates all devices in
the cell and allows data exchange
between specific subsystems,

Another example of AVLS imple-
mentation of INtime as real-1ime
controller is the AVL System One
steady-ztate engine Lest bed. Syslem
One, with its eddy-current dynamome-
ter, is an operational, ready-mounted
Lest system for engines up to 160 kW
or 240 KW power oulput, It offers 20
user-definable steps where start, stop,
warm-up. cool-down and wail levels,
continuous test runs, steady-state
measurements, full-load characteris-
tics. engine maps and even nested
Inops can be defined and execoted.

Before choosing INtime, AVLs soft-
ware development team declded to use
a4 Windows PC-bazed platform o host
the real-time extension required for

deterministic lasks, Windows is quickly
becoming the preferred platform for
building highly intelligent automated
gyslems,

“We knew we didn’l want o incur
the development, malntenance or sup-
port costs associated with creating our
own system hardware,” says
Hochstrasser. "We already used a PO
[or visualization and database manage-
ment. Why not use the same hardware
lor critical real-lime constraints? Plus,
this would mean no additional hard-

ware system cosls for our customers.”

An excellent extension

Other advantages of the Windomws
platform for the real-time extension
include availability of standard hard-
ware componcnts and the ability to
keep hardware up Lo dale,

“With Windows, it's casier for our
developers o desizn and maintain
customer systems,” Hochslrasser says.
“Rather than having a special group
working within ils own development
environmenl, we are now able 1o use
the same environmenl and the same
language.”

“INtime i an excellent extension
0 Windows,” he adds. "It's sufficient
for our developers to have Windows
knowledge and some AVL knowledpe.
Then they only need to learn the criti-
cal parts within the INtlime environ-
ment. IUs 50 similar to developing in
Windows that ivs easy to find develop-
ers. After that, only a low level of

Leaining is required,”




Separate virtual machines

Once the decision had been made
to use the PC platform, the AVL design
team felt there were three choices for
developing a real-time extension. Alter
gxlensive evaluation, they chose
IMLime.

“Actually,” says Hochstrasser,
“the team made the decision lo use
INtime before | joined them a year
ago. But | had used INLtime at my
former company and was glad of
their informed choice.”

A key advantage was Lhe robust-

ness and stability of the INtime solu-
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functions. It also simulates non-cxistent
parts of the engine necessary for test-
ing. INtime's process model — the
memory isolation and resulling protec
tlon — Is ¢rucial w maintaining the
inteerily of the system.”

Unlike real-time device drivers
that reslde within the Windows kernel
and leave the real-lime syslem sus-
ceptible to “hlue soreen” crashes
indicating the kernel 12 no longer func-
Lioning and therefore nelther are any
applications or device drivers — Lhe
INLime solulion creales bwo virlual

machines on a single CPU. Once the
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INUme creates two virtual machines on a single CPU, protecting the
real-time svstem from Windows “blue screen”™ crashes.

lion based on ils proven history —
ikMX, originally developed by Intel®,
comprises the INtme kernel,

“Looking at our System One test
bed, for example, the INUme kernel (3
very small but provides vital funclions,”
Hochstrasser explaing. "I manages the
lime-critical parls of the engine. 1
monitors limits and performs watchdog

hardware has been divided into sepa-
rale virtual machines. there is isola-
tion and protection between the two
kernels.

With INUme's virtual machine
solution, real-time applications take
advantage of the address isolation fea-
tures of the CPU itsell, The real-lime
kernel uses these features to isolate

EnAsys

cach real-time process from all other
real-time processes, and [rom the
whole of the Windows system. If &
thread allempls Lo access an address
outside of its virtual address space, a
faull i= penerated. This fault is handled
50 25 nol o affect other processes.

The value of support

Hochstrasser says another impor-
tant factor In selecting INtime was the
technical supporl TenAsys provides its
CUstomers,

“Bupporl is something designers
don’l always consider,” he says. “The
support | receive from every individual
al TenAsys 15 excellenl. They are
extremely competent.”

As a Microsofl Windows
Embedded Partner, TenAsys heavily
invests in engineering resources Lo
keep INHime state-of-the-art. This
on-going commitment to evolulion
was dlso imporlant o AYL in its
VENAor selection process.

“As Microsoft brings in new
[ealures and AVL moves to support
those features, it is important that
your real-lime provider continues
development and support,”
Hochstrasser concludes. “TenAsys
keeps to the core of technology as
Windows evelves. and this allows me
Wy keep my customers state-of-the-art

as well.”




