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none of these things was
pogsible until somecne had the

insight, drive and determinatcion
to make them real.

The futura is an idea.



1998

In 1938, the Govermmant of Albarta
developsd an Informatisn and
Commnications Technology (ICT)
strateqy for thes provincs.
In 199%. thae Informatics Circle of
Ressarch Excellance {iCORE) wap created
to aptablish and BUPPOTEt teams of
world-class ICT researchers in ths province,
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MESSAGE FROM THE CHAIR

The business of ideas might seem like an oxymoron. But for iCORE, one
can't exist without the other. It's important that we focus on nurturing
great scientific minds and ideas in the information and communications
technology industry. At the same time, we must also apply the business
acumen needed to sustain a setting where new ideas can hecome reality.
Finding balance hetween staying focused yet remaining open to
opportunities is our greatest challenge.

Like any good idea, iCORE is a work in progress. In two short years, the
organization has been successful in drawing leaders in ICT research to
Alberta. Clearly we're on the map as a place that purposefully acts to
support research leaders. We've attracted a number of outstanding new
people to the province, and enabled some of the very best already here
to stay.

But we have more to do. Maintaining focus in a world with competing
needs, rich opportunities and limited funds is a continuing challenge. To
help iCORE stay true to its vision, in February 2002 we initiated the ICT
Research Advisory Committee (IRAC). The committee includes of some
of the best minds in the industry, people like: Dr Jim Gosling, VP and
Fellow, Sun Microsystems; Dr David Jefferson, Senior Scientist, Hewlett
Packard; Dr William Pulleyblank, Director of IBM Exploratory Server
Systems, IBM Research; and Nobel Laureate Dr Richard Taylor, Physicist,
Stanford University. It's an initiative intended to help ensure iCORE
remains aware of where the ICT industry is heading, and to provide
advice and counsel on how to strengthen or redirect current initiatives.
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Our goal is to position Alberta as an intellectual centre where
established research leaders, professors just starting out and
graduate students looking for the best education possible come to
develop their ICT careers. As well as attracting top talent, we also
want to see results stemming from the research. We want to see
ideas become tangible results — new businesses and wealth-
generating jobs — that stay in the province. It's already happening,
and we're confident it will continue.

We can't achieve these results alone, so we're focused on building
strong partnerships with industry and government. These
relationships benefit everyone. Together, we can continue to attract
and retain top people. We can create a self-sustaining momentum
that allows us to progress. And we can build an environment where
commercialization is possible and research stays on the leading edge.

iCORE hegan with an idea for ICT excellence. We've made immense
progress in our first two years. We're energized hy what we've
accomplished, and buoyed by what is possible.
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iCORE's ahility to recruit some of the most creative thinkers in the
industry is one of our greatest strengths. The research chairs,
professors and students we fund, and the new ideas they develop, are
helping to build a knowledge-based economic sector that is globally
competitive. These people are putting Alberta on the ICT map.

iCORE now supports 10 research chairs and teams — hy 2005, we

hope to have doubled this number. If we are to sustain our goal of

MESSAGE FROM THE PRESIDENT

In the world of ideas, thoughts rarely run in straight lines. Especially

four to five new chair awards each year through 2005, we must
leverage our annual budget beyond the current $10 million.

This requires us to think creatively, to build more and stronger

when you're pursuing something new and untried. It may be risky, partnerships with industry, other levels of government, and

but major innovation often involves a non-linear leap of faith. universities, and to manage the healthy tension between what

is possible and what is practical.
iCORE is more than a leap of faith. It is the implementation of a

carefully crafted idea designed to support Alberta universities in While there is power in ideas, there is also power in translating them

building a critical mass of top researchers in information science and into practice. We are already seeing the tangible benefits that
engineering — recruiting and supporting people who create and foster
remarkable ideas that have the power to change Alberta and the world.

iCORE has taken this idea and is actively working to make it real.

iCORE's programs have brought to Alberta. We are beginning to

develop a deep talent pool in the information science and engineering
research community. We are building links with industry, government
and the academic community. We are creating a world-class research

In just over tw yoars, our strateE R R RIS climate. As we move forward, iCORE will continue to proactively

extraortinary minds in the information and communications recruit talent within Canada and abroad. We will also work on

technology (ICT) industry s already paying dividends. This year, iCORE strategies to keep those bright minds here in Alberta. The momentum
has added four research chairs and professors to the six we already
fund at Alberta universities. We have also increased the number of
graduate students supported from 60 to nearly 90. It's an investment ;’? I,r;.'
in people that is generating results in diverse areas like wireless /L f
communications, nanotechnology and cryptography. H’ . la-?‘ %
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is building, and we're confident that this idea is going to work.
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Alberta needs to balance ifs traditional

dependence on the natural resource sector

by strengthening the information and
communications technology sector

Information technology is environmentally friendly, can have positive impact

] £
on health care, education, business and government, and can add diversity to . .,;.;-.;t.f.T“"'E"J
employment, social and cultural options for Albertans. v

£
Alberta has set specific goals for the information and communications i
technology sector to he achieved by 2010: r
; t-n‘p
iNFogmATIN MU § —
Lot ICATIEA T TECHA oL b6 Y _
Wil onTRIBUTE § 30 Billod A ' e
To ALPERTAS AZ0s< TomssTe 'f’ T~ T gyl INVESTMENT B
?'E'“";"l-"ﬂ_. #" = \* ' -
i |
{15 Bilidon il BE AvieRe wiL B8 40,008 - L

STERST ArdHilY owg
EESenfcH AnND DBELOWIENT
THAT Fusrs THIS ST,

ALBERETANS MOREMEG
I THIS SECTSE-

To achieve these goals, experts are essential - and a critical mass of them -
with the right training, experience and expertise in high growth areas.
Insufficient expertise can cripple initiatives, and insufficient numbers of high
quality people can throttle the high growth rates required.

Someone needs to lead this charge. That is iCORE's primary task. ‘__—-‘
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iCORE'S PERFORMANCE
iCORE's success will be realized through the ripple effects of creating and sustaining

strong teams of exceptional researchers and ensuring that there is a growing
business environment that can capitalize on the research results.

iCORE also helps Alberta achieve its goals for ICT hy identifying key research
areas, increasing awareness of research activities and achievements in these
areas, supporting university recruitment, developing industry linkages,
attracting industry and research institutes, supporting creation and
development of spin-off companies, and supporting and participating in global
marketing of Alberta’s ICT attractiveness.

iCORE tracks the consequences of these activities through measures such
as the ongoing impact on the primary ICT departments at Alberta
universities and the retention of graduate students in Alberta.

i
i

2001 - 2002 ACHIEVEMENTS

This year, the six researchers already funded expanded their teams dramatically,
doubling and in some cases tripling the number of top quality researchers advancing
Alberta's key research areas. Four new research teams were created, and are now

. T.J"-'L actively building alliances and larger teams. A new program was created to offer
1% Ii= ¢ [ !’r
Iﬁ*::l ’_E;FE;E: Fr R \ Industrial Chair Establishment grants, in conjunction with industry partners and the

- l!:J WA d?l : federal granting agency NSERC (Natural Sciences and Engineering Research

= 1 LA Council). A new international advisory council, called the ICT Research Advisory
vy ag

-it“u ﬂ Committee (IRAC) was created to shape the leadership that iCORE can bring to
N " Alberta
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EXISTING iCORE RESEARCH TEAMS
Norman Beaulieu

Michael Brett
Mark Freeman

Gérard Lachapelle
Graham Jullien
Jonathan Schaeffer

/1

Nicholas Aleksiuk Jonathan Backer  Kristen Beaty ~ Andrej Bona ~ Steven Bromling  Claudine Couture Brat-Davis Caroling Diaz-Goano || Kath_ggn_*'l_lmn.‘
Rohert Elliott ~ Michael G. Forbes  Tyler J. Foster Janice Friedman  Anne Gildenhuys  Markian Hlynka -~ Mathew Hopkins . Scott Irvine Padam Lal Kafle
Sandra Lorraine Kennedy  John C. Koob  Dion Leung Michael William Lynch  Cameron Macdonell ~ Glenn MacGougan Dawd'MatthewﬁLeod G
Kyle 0'Keefe  Patrick Pantel ~ Chrisopher A.C. Parker ~ Mark Petovello  Michael James Pyrcz  David Schibli ~ Ryan Schneldert leremy‘Sn Raymond Sung
Roberto Villanueva  Robert Walton ~ Michael S. J. Wojcichowsky  Trevor Allen  Julie Andreotti  David Ballantyne  Jason Blackstock ~ Cyril Botteron C
Colin Cherry  Scott Clark  Michael Colgan  David Cooke ~ Don Dansereau  Carla Davidson  Brian Dick W’&a{:ﬂjurfurs Srdjan Dragic
Georgia Fotopoulos  Trevor Fox  Martin Fuhrer  Bogdan Georgescu  Christian Giasson  Kenneth Harris nder‘Anthony Holden i
Scott Kennedy ~ Cameron Kiddle Christine Lacasse ~ Simon Leonard  Daniel Lizotte  Allan MacDairmid M-a?u ky David Murga_l [
Daniel Neilson  Jack Newton - Christopher 0'Brien  Sean Peacock - Christopher Pinchak  Tim Poon RohenMMatthe Reid

Ajit Paul Singh ~ Ross Stirling ~ Kerry Tomlin  Anthony Van Tol - Ryan Watson A \] '

ICORE FUNDED GRADUATE STUDENTS - Ve | | 5
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Having an idea is one thing. Making it happen is quite another.
Yet turning ideas into real life applications is the common
thread that ties together iCORE’s researchers and some very
different areas of ICT research.

It’s all part of a master plan - a calculated effort to broaden
Alberta’s skill base in high-growth areas like software
engineering, cryptography and wireless technology. iCORE
already has six burge‘oning research teams in place. Now four

— %
s f more researchers are injecting their energy, creating
— - partnerships and adding to the province’s ICT critical mass.
\‘\,__ Together with iCORE, they are taking the province one step

closer to a sustained and globally competitive ICT research
infrastructure.

NEW iCORE RESEARCH TEAMS

It's an exciting idea with endless potential. Look at
= I how iCORE’s newest researchers are making it work.

_ONST K AM Carey Williamson
Guenther Ruhe

wess valye Hugh Williams

B 5 Christian Schlegel
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CAREY WILLIAMSON

ACORE PROFESSOR, BROADEAND WIRELESH NETWORKES

"The nots and bolts of my work aren't

hidden in complicated numerical equations.

it's much simpler than that. The ideas can
be pure and simple. it's testing them that
can pet complicated.”

-
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Dr Carey Williamson helieves equations are just numbers on a
board if they can't be tested. He likes to make things happen,
especially if it means building bigger, better, stronger, faster and
more reliable computer networks. Now, as professor in iCORE's
Broadband Wireless Networks research group, Williamson is
getting that chance. iCORE has committed $1.75 million over five
years to establish a research team and an experimental Internet
testhed at the University of Calgary.

Williamson describes himself as an Internet mechanic who likes to
dig into various network protocols. What are protocols? "Think of
them as rules for communicating between two devices," he
explains. "I describe it as a logical handshake hetween computers
— sort of like deciding who talks first, who says the most, and how
the conversation is interpreted by the other."

His work is especially relevant as technology moves more and more
towards wireless and mobile Internet applications. "People want
instant access anywhere, anytime," says Williamson. "We have the
physical capacity to do that, but we haven't caught up in terms of
service and service support." He compares it to building highways
that are ready to handle cars, even though people are still riding
bicycles. His goal is to find ways to deliver high performance all
the way up to the end user.
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iCORE is providing Williamson with the infrastructure and budget
to help make this happen. "Our job is to generate ideas, refine
them and weed out the ones that are a waste of time," he says.
"We want to take the best ones heyond the whitehoard and
translate them into working prototypes with commercial
potential."

Like any good idea, Williamson cautions that the work he and his
iCORE colleagues are doing will take time to build. But it is
happening. He's had no problem drawing top people to his team
and has more applications than available spaces for graduate
students. He also received $1.2 million from the Canada
Foundation for Innovation this year to build the Experimental
Laboratory for Internet Systems and Applications (ELISA).

The trick is to keep the momentum going. "We need to remember
iCORE is a very young organization," Williamson says. "We've
planted the seeds and put down roots, and the roots are beginning
to spread. Ideas, like plants, need time to grow."
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LCORE PROPESSON, SOFTWARE ENGINEERING DECISION
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"I approach software development from a systems perspective," says
Ruhe. "l see it as a very complex, large-scale and team-hased

endeavour." In fact, Ruhe hopes to create a centre in Alberta that
brings together researchers in software engineering as well as other
areas such as computer science, engineering principles, management
science, cognitive science and mathematics. The goal is to build an
interdisciplinary team that looks at the complete software life cycle
from basic through applied research until it can be transferred into
application areas. If this happens, Ruhe says there is huge potential

Dr Guenther Ruhe doesn't make decisions lightly. Not that you'd
expect anything else from a man who has built a career around
knowledge management and decision support in software engineering.
But once the decision is made — whether it's a new country, a new job
or a new idea - he's all husiness. It's this focused energy that Ruhe
brings with him to his role as professor with iCORE's Software
Engineering Decision Support Lahoratory. iCORE has guaranteed $1.75
million over five years to establish the research team at the University
of Calgary.

"Software influences all aspects of our daily lives," says Ruhe. "So it
makes sense that we want reliable, predictable, cost-effective
products and services." But theory and reality are often worlds apart.
Developing software is an ambitious undertaking that involves
complex, incomplete, sometimes inconsistent and often fuzzy factors
such as quality, design, budget and timeline. That's why Ruhe's
research focuses on the complete life cycle of software development
and evolution.
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to make something really extraordinary and outstanding succeed.

"We're not trying to develop the 75th programming language or the
43rd operating system," he adds. "What we want to do is make
software development a white hox instead of a grey or black one." This
means developing a better understanding of the different mechanisms
inside, as well as how the mechanisms are related and influence each
other. Ultimately, this will help people make better decisions about
processes and products as well as tools and techniques.

With iCORE's support, Ruhe is excited by the opportunity to make
Calgary one of the really outstanding software engineering research
centres in the world. "It's a new culture here, and I've been impressed
by so many things," he says. He applauds iCORE's goal-oriented,
straightforward approach as well as the lack of bureaucracy and red
tape. "There's an openness here that | find refreshing, as well as a
feeling that anything is possible."






HUGH WILLIAMS

{OOEE CHATR, ALGORTTHMIC NUMEFR THEORY AND CRYPTOGRAPHY
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Ideas - countless and complex — fuel Dr. Hugh Williams'
passion for numbers. It's a passion he's had since youth, and
one he's eager to pass on to new generations of students in
his role as chair of iCORE's Algorithmic Number Theory and
Cryptography research group. iCORE has committed $3
million over five years to establish the group at the
University of Calgary.

Williams specializes in the development of cryptographic
techniques for ensuring the security of data transmissions -
taking information, transforming and then transferring it so
would-be interceptors can't make sense of it. Security issues
affect everything from medical record databases and cash
machine withdrawals to electronic fund transfers between
countries. "Whether we like it or not, our whole life is sitting
on the Internet," he says. "My job is to find ways to protect
that information."

The tragic events of September 11th have only served to
heighten government and corporate preoccupation with
information security. But Williams says there's still much
work to be done to bridge the gap between theory and
practice. "We can develop marvelous cryptographic systems
in our minds. But there's a hig difference hetween having the
idea and actually embedding it into something that works."

It's taking these ideas and making them real

that challenge Williams and his team. For

Williams, success hinges on the strength of his
people. People like Renate Scheidler, who was part
of Williams' original proposal and came from the
University of Delaware to be part of the group.
Williams' role is to provide the education, knowledge,
and skills that allow students and fellow researchers
to translate ideas into practical applications for
industry and government.

Williams knows ideas don't flow in just one direction.
Finding smart solutions happens when innovation
finds a home. When he builds links with industry,
government and other universities, he increases the
probability of finding paths to those solutions.

"It's happening, and it's growing. If we can create
more industry within the province that's not focused
around resource extraction, then we help diversify the
economy. And that improves our way of life. At the end
of the day, that's what we're all here to do."
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CHRISTIAN SCHLEGEL

AiCORE PROFESSOR, HIGH CAPACTTY DIGITAL OOMMINICATIONS
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"There are lots of ideas sut there. People wiite papers about
them. The papers sit on shelves, and then peaple mave on to
the next idea. | don't believe in stopping there, Too many
ieas don't 2o beyond pencil and paper. They aren't followed
through. But fallowing through is where the fan Begins. As 3
researcher, my job is to take basic ideas a step further - to

furn them inlp something real.”

But translating ideas into working prototypes isn't easy. For

Dr Christian Schlegel, it means attention to detail. Copious notes.
Teamwork. And old-fashioned tenacity and perseverance. Schlegel
specializes in digital communications systems. More specifically, he
looks at what happens to information when it moves across channels
ranging from fibre optic lines, cable and wireless links to plain old
phone lines.

"Think of these channels as pipes — each with a different width," says
Schlegel. "Some are very narrow, others very wide. We have all these
types of pipes, and we're sending more and more information through
them. Obviously a lot can happen during the transport — everything
from bottlenecks and traffic jams to decreased efficiency."

Schlegel's research focuses on pushing the limits of existing pipes
while ensuring the integrity of the data being transmitted. He
compares it to a conversation hetween two people where they don't
need to hear every word to understand the message. "Our joh is to
apply this concept in a technological sense," says Schlegel. "We look
at how much redundant information is in a message and ask ourselves
what we can take out or what needs to be added back in."
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Thanks to iCORE, Schlegel now has the support he needs to take
his ideas and actually implement, verify and measure them,
something he says is difficult to do in a regular university
setting. "Obviously | will continue to work on the theoretical
sitle, but iCORE's funding allows me to make my ideas work not
just on paper, but hopefully in practice," he says. Schlegel adds
that if he can build prototypes that work, then the potential is
there for rapid commercialization. And that, to him, is an
exciting option. iCORE has committed $1.75 million over five
years to help Schlegel develop a research group at the
University of Alberta.

"I've always looked at things differently. So does iCORE," says
Schlegel. He adds that it's exciting to see the exuberance,
energy and pride of everyone involved — from iCORE's board and
management to researchers and graduate students. "It's an
infectious spirit that | haven't experienced hefore. Our challenge
is to maintain the momentum, leverage our successes, and stay
focused. If we can do that, the sky's the limit."



MEET THE FACE OF THE FUTURE.

iCORE FUNDED GRADUATE STUDENTS
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ICORE RESEARCH ADVISORY COMMITTEE (IRAC)
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GRANT PROGRAMS

Chair and Professorship Establishment Grants
(CPE Grants)

Funding is available to establish research positions in information

and communications technology (ICT) at Alberta universities
through Chair and Professorship Establishment (GPE) grants.

Industrial Chair Establishment Grants
(1CE Grants)

Funding is available to establish Industrial Chairs and
associated research teams in ICT at Alberta universities.

Recruitment Grants
(ISPR Grants)

Grants of up to $10,000 are available for university faculty
members in Alberta to participate in the ICT strategy,
planning and recruiting process.

Graduate Student Scholarships

Funding is available to support graduate students in
computer science, electrical and computer engineering, and
other ICT-related areas, who hold an NSERC Post Graduate
Scholarship, or are of equivalent calibre.
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FUTURE DIRECTIONS

A critical mass of experts with the right training, experience and expertise in high growth areas is the
cornerstone of any successful ICT strategy. Moving forward, iCORE remains committed to helping Alberta build
this foundation by actively nurturing great ideas and helping translate them into practical successes.

We know success doesn’t happen overnight. But iCORE’s track record to date illustrates what is possible when
the research community, government and industry join forces. Alberta has set an ambitious ICT goal of
generating 140,000 jobs, $1.5 billion in R&D and $30 billion in GDP by 2010. The direct economic impact of the
province’s annual investment in iCORE alone is estimated to be greater than $400 million per year by 2010.

iCORE will continue to build the partnerships and support the collahorations that position Alberta as a global
ICT leader. We will continue to grow our research teams at Alberta’s universities by four to five each year until
we reach our goal of 24. And we will continue to pursue the people and ideas that can make Alberta an
internationally recognized centre of excellence in ICT research.
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CONTACT iCORE

3608 - 33 Street NW
Calgary, Alberta T2L 2A6
Tel (403) 210 5335

Fax (403) 210 5337
info@icore.ca
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