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Where WIill We Be?

The next generation of DM&W!I technologies
should enable users to go beyond
iInformation/knowledge queries, & to gain
practical wisdoms of living, working, &

playing...

B -2 .. notonly for seamless knowledge &
experience sharing, but also for sustainable
knowledge creation & scientific or social
development/evolution [Liu-ijcai-03]




Conceptual Implication 1:
Knowledge Ecology

Integrating, interpreting, & orchestrating
distributed knowledge resources

=>» practical wisdoms of living, working, &
playing

Orchestrating knowledge resources:

B how to find computational means to fuse,
represent, reason about, re-create, &
communicate knowledge




Conceptual Implication 2:
Complex Dynamic System

Dynamic flows of services
(e.g., information & knowledge exchanges)

= Dynamic formation, reformation, &
consolidation of functional/behavioural

networks (N2N)




Challenge 1:
Discovering the Best Means/Ends

What are the goals & sub-goals that a user
IS trying to attain?

What will be the best strategy?

What will be the course of actions for
Implementation?




Challenge 2:
Mobilizing Distributed Resources

Tangible vs. intangible resources
B databases & computational utilities

B vast experiences, information, extensive social
networks gained and/or discovered over time

What resources are relevant?

How can distributed resources be coordinated
& streamlined?

What are the cost-effective ways to optimally
utilize them?

What are the dynamics of resource
utilization?




Challenge 3:
Enriching Social Interaction

What is the new form of social interaction
to emerge in work, life, & play?

How are certain forms of social norms,
values, beliefs, as well as commonsense
knowledge to be promoted & shared?

How can a social community be sustained?




It’s a Grand Intellectual
Undertaking!

[l

Not only an engineering challenge, but also a scientific
endeavour that requires new theories & paradigms for
computing & interacting with humans

Sociology

B how people reach consensus & form new opinions or
social norms

B how the roles & functions of individuals change over
time

B how the virtual worlds become real, & how the real
world becomes virtual




[1 Ecology
B what will be the new food chain’
B how digital trends will evolve

B how they are related to each other as well as to other
technologies

B what are their developmental stages & lifecycles
[0 Economics

B how to measure, exchange, distribute, share, & grow
the values & ownerships of digital commodities
[0 Physics

B how to empirically measure various regularities & to

discover the laws for explaining such phenomena
(phase transitions, self-organized criticality)




Where Are We Going?

High-complexity
(a large number of autonomous entities, large-scale,
high-dimension, highly nonlinear interactions or
relationships, & highly interrelated/constrained
variables)

Highly-distributed & locally-interacting

(not centralized nor ready/efficient for batch
processing)




Where Are We Going?

The environment is dynamically changing

The goal is not to extract superficial
patterns or transformations, but to
discover & understand deep patterns —
underlying mechanisms that produce data

(to provide an explanation of the cause/origin)




In Action — Related Projects

Service Selection & Composition
Distributed Constraint Satisfaction
Meta-knowledge

PSML & Distributed Reasoning

Agent-Based Load Balancing on Grids
Dynamics of Agent Cooperation & Competition
Competitive Strategies

Ubiquitous Agent Communities
Complex Behaviour in Self-Organizing Systems
O Agent Networks & Complexity Analysis

st Mt el
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