
4C brings business intothefuture
The science of artificial intelligence (Al) could soon be an everyday presence in workplaces as
companies look for increasingly advanced solutions, writes Kathy BurkeA

rtificial intelli-
gence (AI) may
seem like a
science fiction
pipe-dream, po-
pulated by evil

machines and wayward ro-
bots, but, according to Profes-
sor Eugene C Freuder, AI
could shortly become an
everyday reality, as businesses
look for failsafe solutions in
an increasingly competitive
marketplace.

Success in business is based
on knowing - and getting
around - your limitations. Be-

cause the process relies on or-
ganisation and foresight, it
lends itself well to the world of
automation.

Freuder knows this only too
well. As one of the world's
leading constraint computa-
tion specialists, he is well
versed in the everyday rigours
of business organisation.

"Constraint computation
might not say much to the per-

son on the street," said Freu-
der, "but once you get into the
mindset, if you are a person
like me, you see constraints
everywhere."

Typical constraints faced by
businesses on a daily basis
vary widely. Most will be
forced to get around financial
barriers on an ongoing basis.
Organisational, regulatory,
legislative and logistical lim-
itations also create obstacles.

Freuder heads up the Cork
Constraint Computation Cen-
tre (4C) at University College
Cork. 4C was formed in Octo-
ber 2001, when Freuder moved
his research lab from the Uni-
versity of New Hampshire in
the US to merge with the
UCC Department of Compu-
ter Science Constraint Proces-
sing Group, headed by
Professor James Bowen.

Explaining the thinking be-
hind 4C's ground-breaking re-
search, Freuder said:
"Difficult problems can offer
too many choices. The 4C cen-
tre develops the basic science
to enable computers to help
with these choices by applying
advances in artificial intelli-
gence and other disciplines to
make constraint program-
ming more powerful, practical
and easier to use."

At its simplest, constraints
computation uses artificial in-
telligence to "do the maths".
The old-fashioned spreadsheet
represents a very basic form of
the technology.

Spreadsheet users set a va-
lue in order to see what effect
it has on another value. Con-
straint technology takes this to
another level, incorporating
automated reasoning and
"what if?" analyses.

Constraint computation is
sexier than it sounds. The 4C
Centre and its partner institu-
tions work to develop artificial
intelligence with the aim of
building next-generation com-
puters of science-fiction pro-
portions.

As part ofthe Automated
Constraint Engine (ACE) pro-

ject, 4C is collaborating with
Professor Susan Epstein of
the City University of New
York to apply her cognitive
science model to constraints
programming.

The idea behind the ACE
project is to make computers
learn from experience. Heuris-
tics, said Freuder, is about en-
abling someone to learn or

discover something for them-
selves. ACE, he said, apples
heuristics to machines using
"a kind of cognitive architec-
ture".

Although this technology is
already being applied to pro-
ducts in the marketplace, it
still poses some problems that
require PhD-level expertise.

"We are trying to put more
of the burden on the machine
and less on people so that, in-
creasingly, difficult problems
can be solved by people with
less and less specialised exper-
tise, while still leaving the per-
son the power to make choices
and decisions," Freuder said.

"A person can apply the ex-
perience of having encoun-
tered a similar problem
before. We would like the ma-
chine to be able to build a li-
brary of experience in the
fonn of things it has seen or
handled before, and to be able
to do that kind of reasoning."

One of Freuder's 4C re-
searchers is currently looking
at the possibility of applying
natural language understand-
ing to constraint solving.

"Ideally, this would be like
Hal 2001 - without the evil
overtones! You would be able
to talk to the machines in Eng-
lish, describe your problem,
and instruct the machine to
solve it.

"Rather than having to
learn some archane computer
or mathematical language,
you would express yourself in
English, and have that trans-
lated into a formal language
with which the machine can
compute," said Freuder.

The centre has an active In-
dustry Associates Program,
which targets industry, orga-
nising events aimed at invol-
ving and e d u c a t i n g
companies.

This approach has already
led to significant industry col-
laboration.

"A couple of students in our
group already have spin-offs in
their eyes," Freuder said.

Earlier this year, Bausch &
Lomb announced plans to as-
sist with the funding of a 4C
Centre project on improved
manufacturing processes as
part of Enterprise Ireland's in-
novation partnership grants
scheme.

The centre also collaborates
with the University Affairs
Committee of the Xerox Cor-
poration in New York.

According to Freuder, 4C
will deliver a dozen papers at
the two top international con-
ferences on artificial intelli-
gence this summer- the 19th
American national inference
on Artificial Intelligence (AI)
in California in July and the
16th European Conference on

AI to be held in Valencia,
Spain, in August.

Cork is set to play host to the

second joint conference on
automated reasoning early
next month.

Such international gather-
ings are vital, said Freuder, be-
cause they make local
achievements more visible.

"Things are going very well.
We are producing the science,
we're interacting with industry
and we have built up a critical
mass here for our researchers

and for industrial interaction,"
he said.

"We had a distinguished
Australian academic say re-
cently, 'I had no idea there
was so much going on here'.
It's good to get that kind of vis-
ibility."

The constraints technology
pioneered by Freuder is al-
ready used in software cur-
rently available on the market.

It is often, for example, em-
bedded in commercial enter-
prise resource planning
(ERP) and customer relation-
ship management (CRM) ap-
plications.

French software company
ILOG is a big player in the
emerging constraints (or opti-
misation) field.

The company has already
spearheaded two high-profile
projects, helping the French
railway system to allocate re-
sources and the French prison
system to schedule personnel
requirements.


