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Low Power Design makes Solar Power
Practical For Montreal Parking System

Isabelle Bettez
President & CEO

8D Technologies Inc.

Synopsis:

If you wanted to
introduce a sophisti-
cated embedded com-
puter product to be
used outdoors, youd
be hard-pressed to
find tougher weather
conditions for testing
than in Montreal. The
city has some of the
most extreme weather
changes in North
America, and tem-
peratures can change
rapidly. Humidity can
be high and winter
nights are long and
dark.

In 2002, the Society
that manages street
parking and public
parking lots for the
City of Montreal
(Canada) wanted to
replace thousands of
older parking meters
with more advanced

technology. Société en
commandite Station-
nement de Montréal
(SCSM) wanted to
install smart payment
terminals that would
process various types
of wireless secure
e-payment - in Pay
and Go mode * - as
well as allowing the
new terminals to be
entirely powered by
solar panels — without
any connection to the
power grid. Further-
more, SCSM wanted
centralized access to
payment and parking
utilization data as well
as reliable monitor-
ing of the terminal’s
performance and
security. Finally,
SCSM was looking to
provide immediate
information to park-
ing officers.

SCSM issued a call
for tender in order

to evaluate parking
system design op-

tions that would meet

its requirements.

8D Technologies, a
software firm, used
Applied Data Systems’
ARM processor-based
products to develop
an application based
on the world’s leading
8D ECO platform.

Engineering Design
Challenges

The application de-
signers faced multiple
challenges. The park




ing terminals had
toensure totally secure
wireless online elec-
tronic payment, while
providing informa-
tion on parking space
utilization to a central
system. Parking of-
ficers would drive by
and view the payment
status of all numbered
spots on the street,
displayed on their
palmtop computer,
without even getting
out of their vehicle. If
there were no infrac-
tion, they would drive
to the next zone.
Parking administra-
tors would also need
to access the server
and get immediate
information on all
transactions as well as
space utilization data
on all different sec-
tors. The system also
had to monitor secu-
rity and component
performance within
the terminal, sending
warnings when some-
thing went wrong.
With all these so-
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phisticated functions,
powerful computing
resources were need-
ed. One challenge
was, how to power
these computers oft
solar panels? What
would be the lowest
power consuming
designs that could be
used?

Montreal’s weather
was another challenge
to the design. It has
one of the harshest
climates amongst the
world’s large cities.
Temperatures can
drop to — 30° C with
heavy snowfalls in
winter and reach
above + 30° C in the
midst of summer,
with extreme hu-
midity levels all year
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round. Temperatures
can fluctuate by as
much as 20 degrees C
within 24 hours. Alto-
gether, Montreal is a
very demanding city
for testing a sophisti-
cated outdoor compu-
ter payment system!
Finally, the overall
system had to be eas-

ily programmable

to reflect changes in
parking rates and reg-
ulations or introduce
new service models.
As an example, the
system could eventu-
ally be programmed
to allow communica-
tion from an Internet
connection.

This is where 8D
turned to Applied
Data Systems, design-
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ers and manufacturers
of ARM processor-
based application-
ready embedded
systems.

Design Solutions

8D decided to pro-
ceed with a RISC-
based platform, after
realizing that another
CPU technology was
not powerful enough
for this application.
“Someone introduced
us to ADS products,
and we realized that
ADS’s Bitsy Plus was
the ideal balance of
CPU power, power
management capabili-
ties, form factor and
capability to expand
with additional
boards,” said Jean-Se-
bastien Bettez, CTO
of 8D. “Further, ADS
offered extensive sup-
port for Linux, which
was quite important
to us. At the point that
we made our decision,
we didn’t find any
other equivalent prod-
uct to the Bitsy Plus”

For years, 8D had
been developing com-
plex wireless systems
for the telecommu-
nication, automotive
and other industries.
To increase efficiency
in delivering ad-
vanced solutions, it
had created Cloud9, a
powerful Java-based
operating environ-
ment that greatly sim-
plifies system testing
and reprogramming.
The company had also
introduced 8D ECO,
a compact integrated
unit that can be em-
bedded in any remote
device, providing
advanced wireless
communications and
power management
capacities.

By integrating 8D
ECO on a compan-
ion card to the Ap-
plied Data Systems
Bitsy Plus, 8D had the
hardware platform
they needed. There-
fore, the project was
simplified: a standard
ARM-based system

the extended environ-
mental specs, comput-
ing power, extended
IO and power man-
agement needed,
already with full
“Familiar Linux” sup-
port with all drivers in
place and tested.
Starting with a power
efficient ARM CPU,
Applied Data builds
complete single-board
systems incorporating
its ADSmartPower™
architecture. Sec-
tions of the board

are selectively pow-
ered up as particular
IO is used, and the
system has a ‘deep
sleep’ mode where is
completely quiescent
and I/O channels are
monitored by a sepa-
rate 8bit Micro CPU
which draws only
micro-amps.

With Cloud9 as the
core software envi-
ronment, 8D Tech-
nologies designed a
complete application.
Terminal compo-



nents were optimized
in terms of power
management and the
8D ECO boxes were
integrated and pro-
grammed according
to the client’s require-
ments.

“We feel Linux is
uniquely positioned to
support a wide range
of hardware compo-
nents,” said Isabelle
Bettez, president and
CEO of 8D. “Linux is
powerful, stable, and
extremely flexible”
8D Technologies also
built the central server
and all of the applica-
tions that manage the
system and provide
information to park-
ing officers and their
managers. The termi-
nals’ programming
includes sophisticated
energy management
functions and reflects
all parking regulations
in terms of rates, du-
ration, schedules, etc.
On a technical level,
an independent
industrial lab (CRIQ)
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tested the terminals in
special chambers, sub-
mitting them to the
most grueling weather
simulations, including
drastic temperature
changes and extreme
humidity.

“As the application
went into production,
we had great support
from Applied Data
Systems’ Linux de-
partment,” said Bettez.
“We found the ADS
distribution of Famil-
iar Linux to be very
complete and well
integrated with power
management.”

A first series of ter-
minals were success-
fully installed and
utilized in ‘Pay and
Display’ mode in
public parking lots
during the summer of
2003. Following this
implementation, the
definite testing period
(the project’s Phase
II) began in fall 2003
with the extensive de-
ployment of ‘Pay and
Go’ terminals - and
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the attendant’s PDAs
- in the downtown
core area. The system
rapidly met client’s
expectations.

The Results - Fin-
ished Application
Success!

The big winner with
the 8D “Pay and Go”
system is the custom-
er. In the bone-chill-
ing Montreal winters,
the customer can go
to a terminal, pay for
parking in advance,
with credit card or
coin, and does not
have to return to the
car to place a ticket or
marker, making the
transaction more con-
venient and reducing
time outdoors. The
location of the car and
its “paid-until” status
is memorized by the
system.

The officers charged
with monitoring park-
ing also benefit with
8D technology. They
have the option to
stay in their car and
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still check a car’s paid
status. Not having to
exit the car adds to
the overall efficiency
with the “Pay & Go”
concept, as the user
doesn’t have to dis-
play the ticket in the
car, and the parking
officer doesn’t have to
stop at each vehicle on
the street to read the
ticket to see if time is
up, Or remove SNow
when needed. With
the Pay & Go concept,
officers don’t need

to leave their vehicle
since all the informa-
tion is on the PDA
real-time, because of
the new 8D technol-
ogy.

The integration of the
8D ECO technology
has enabled the crea-
tion of what is cer-
tainly one of the most
advanced wireless
point-of-sale payment
systems in the world.
And, thanks to the
module’s exceptional
power management
capacities derived

from an ARM proces-
sor-based architec-
ture, the terminals
could literally operate
in the middle of no-
where! The BitsyPlus™
units even include
smart programs to
charge and maintain
batteries oft the Solar
cells to keep the ter-
minal active through
the long Montréal
night. The technolo-
gy’s flexibility also
enabled the terminal’s
supplier to rapidly
address the customer’s
changing require-
ments. In designing
any system with that
level of innovation,
adjustments in the
course of the project
are to be expected and
8D ECO has proven
to be the perfect tool
to do this.
Furthermore, the
system will remain

totally upgradeable

and flexible for as long

as it is in use. Since
the 8D ECO technol-
ogy is easily program-

mable, the city can
now rapidly develop
new capacities with
very little investment.
Efficient at all levels,
the 8D ECO-powered
solution is already
attracting attention
from large cities in
several countries. It

is also opening new
horizons, not only for
parking administra-
tors, but for a wide
variety of companies
that manage distrib-
uted point of sale
systems.










Dan Ninan from GKN provides
an insight into state-of-the-art

Vehicle Performance”
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driveline technology

Winter testing tracks
are the automotive
industry’s proving
ground for advanced
powertrain and
driveline components,
especially those de-
signed to improve the
vehicle’s traction and
stability in extremely
cold conditions. Test
vehicles, bristling
with data logging
equipment, are driven
through a tough re-
gime of twists, turns,
climbs and descents
on a variety of surfac-
es to fully test, char-
acterise and optimise
their performance
envelope.

GKN Drive-
line has developed
ETM (Electronic
Torque Manager) on
winter test tracks in

Michigan, USA and
Arjeplog, Sweden.
The product has been
launched on the VW
Touareg and Porsche
Cayenne with a new
application on the
Land Rover Discovery
this year.

ETM provides
active electronic con-
trol to a differential
which manages the
distribution of engine
power between the
wheels. The design
of such a complex
system brings to-
gether mechanical
and electronic ele-
ments with a software
control module that
takes its inputs from
the vehicles CAN bus
- the central nervous
system of all modern
vehicles.
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Data such
as throttle position,
steering angle, yaw
speed, wheel speed,
and anti-lock brake
system, (ABS), data
are fed through algo-
rithms to provide the
output signals that
trigger the optimal
flow of engine power
to the wheels.

A classic
demonstration of
ETM’s capabilities is
the split-X gradient:

a hill start test where
one side of the vehicle
is on ice and the other
side on tarmac. Even
a vehicle with an ABS
based traction control
system could experi-
ence some wheel slip
in these conditions
and a delay before it
can accelerate up
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input.

The ETM also
provides performance
benefits when driving
on motorways and
roads. Emergency
lane changing in
slippery conditions
becomes more con-
trolled with the ETM
working in conjunc-
tion with the Anti-
Lock Braking (ABS)
and Electronic Stabil-
ity Programme (ESP).

The ETM
works by providing
continuously vari-
able control by using
an electric motor

GKN Diriveline is the biggest division of
GKN plc and has its own website with all the
latest product news: www.gkndriveline.com

to engage a clutch
pack (via a ball ramp
mechanism) to lock
the differential.

Its major ben-
efit is very fast (short)
application and
release time which
permits that ETM is
compatible with Dy-
namic Stability Con-
trol (DSC) systems.

Land Rover
has chosen GKN
Driveline’s ETM to
control torque dis-
tribution of the rear
final drive unit of the
new Discovery. It is
fitted to all air suspen-

the slope. With ETM
control on the vehicle,
the wheel slip can be
eliminated to enable
an ascent and an in-
stant response to the
accelerator pedal

sion Discoveries as
standard and is a key
component of Land
Rover’s revolutionary
Terrain Response sys-
tem: five driver-select-
ed programmes which
provide optimised
performance in vari-
ous on- and off-road
driving conditions.
Advanced
Torque Technology
products like the ETM
promise to be a big
growth area for GKN
Driveline which is
already market leader
in Constant Velocity
Joint (CV]) sideshafts.




Balfour Beatty Civil Engineering
7 Mayday Road

Thornton Heath

Surrey, CR7 7XA

Tel: +44 (0) 20 8684 6922

Fax: +44 (0) 20 8710 5151

A Balfour Beatty Company

~

Creating and Caring
for Essential Assets

Balfour Beatty is recognised as one of the
most innovative and future-facing
construction firms in the world, with over
26,000 staff and annual sales in excess of
£3.4 billion.

Like any leading business, we owe our
success to the strength and calibre of our
people, who are among the most sought-
after professionals in the industry!

We intend to keep attracting the best
minds to our fold, and are keen to receive
applications from Final Year students and
those seeking summer or industrial
placements in:

Civil engineering
Construction management
Quantity surveying
Electrical & Mechanical
engineering.

* & o o

If you would like to apply, please e-mail
your CV along with a covering letter to:
graduate.recruitment@bbcel.co.uk

www.bbcel.co.uk/
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7 Careers Presentation
' 13 October at 6pm in the Beves Room,

Kings College

Our business is power for land, sea and air around the  of learning opportunities, we have development
world. With a famous name and 7 different graduate  programmes that are second to none. To find out how to
training programmes, Rolls-Royce offers you the chance to  guarantee your career has a smooth take-off, visit our

develop your career as far as you want. With a wide variety ~ website. Trusted to deliver excellence

Graduate programmes in Purchasing, Logistics, Finance, Commercial, Engineering, HR, Operations Management

www.rolls-royce.com/careers

Graduate careers in consulting.

Accenture is one of the world's leading and technology, and have at least a 2.1
management consulting, technology services and 24 UCAS points, and you've achieved
and outsourcing companies. We work with a outside the classroom too, then career

range of Fortune Global 500® clients, helping options don't get much better than this. You

them to become high-performance businesses  can find out more and apply at our website.

by delivering innovation. Accenture is committed to being an equal
opportunities employer.

Almost everything we do involves the
application of IT to business challenges.
If you're genuinely interested in business

>
Visit accenture.com/ukgraduates accentu re

« Consulting s Technology « Outsourcing High performance. Delivered.
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PILKINGTON

APPLYTO

Pilkington is one of the world's largest manu-
facturers of glass and glazing products for the
building and automotive markets, We have
25,000 employees, manufacturing operations
in 24 countries and sales in over 130. We are
widely recognised as industry leaders in glass
technology and innovation including the
worlds first self-cleaning glass — Filkington
ACTIV™,

Engineering Careers in Pilkington Pilkington
trains and develops both student and graduate
engineers on our Engineering Development
Scheme, which is accredited by the IEE and
IMechE, We recruit in three key areas:

Capital projects engineers design, install and
commission new plant, and have international
travel opportunities working in project teams
with Mechanical and Electrical engineers.

Research & development engineers make
new glazing products, improve manufactur-
ing processes, assess emerging technologies
and deliver solutions in Materials, Mechanical,
Software, Electrical and Control engineering,

Manufacturing is at the heart of everything we
do in Filkington. Ensuring that plant operates
safely and efficiently, Mechanical and Electrical
engineers maintain and improve working plant
and supervise skilled technicians,

About you

You will:

= be working towards an accredited
engineering degree with a good
academic record

have leadership ability and success in
extra-curricular activities

have the ability to communicate
effectively and be self-motivated.

Your development Pilkington offers place-
ment opportunities for students and selects
outstanding candidates for sponsarship, with
a generous bursary and a placement oppartu-
nity for the following year. Graduates are
recruited into jobs with real respansibility and
an Individual development plan to enable you
to reach your full potential in this intemational
organisation,

GKN plc

Variety. Choice. Opportunity. These are the values that drive GKN -
a global leader in the Aut

T dircied

tive and A pace 1es.

Operating in more than 30 countries and employing over 36,000 people,
we are committed to continuing our outstanding growth.

Our International Leadership Develop t Programme could be

the start of your International Engineering or Commercial career.

Graduate Recruitment Dfficer, Pilkington plc,
Prescot Road, St Helens WA10 37T

Tel: 01744 692831

Fax: 01744 692550

Email: RecruitG@pilkington.com
www.pilkington.com [navigate to About
Pilkington \ Careers \ Job Dpportunities
Worldwide \ Engineering, Research &
Development)

CV & Letter [v] EAF [X] SAF [X]
Online application [v] Via e-mail [v]
Closing date: see website




Graduate Opportunities

Aeronautical, Chemical, Civil, Electrical, Mechanical, Mining, Petroleum, Process
Engineering, Technology Consultancy, Geology, Sales & Marketing, Finance, HR

The sea is constantly changing, powerful, and far-reaching. It
represents everything that makes the Shell brand what it is. It
also represents your chance to diversify, specialise, and
develop your career infernationally — even change direction
completely.

Whichever route you choose, you will start a real job with real
responsibility. You can expect full onthe-job and structured
training, possibly leading to professional qualifications. More
than that, you will be surrounded by experts and inspirational
leaders who will help you take your career fo the next level.

We welcome applications from any discipline and those with
up tfo three years’ working experience.

Apply online or email graduates@shell.com for an application
form. Please quote reference 5025.

Shell is an Equal Opportunity Employer.

wwwi.shell.com/careers

Waves of change @
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