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Semantic Web and Multi-Agent
Approach to Corporate Memory
Management

¢ Corporate semantic Web
* RDF(S) framework and its XML syntax
= Ontology-based annotated memory

+ Multi-agent management system
* Top-down organisational function analysis
* Roles and interactions
= Agent types implementation and configuration
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Introduction: issues and motivations | —)

+ Knowledge and information management:

*Needs: improve reaction time & address turnover
- Persistent memory: store and/or index knowledge
- Nervous system: capture and diffuse knowledge

*O.M.: an explicit and persistent representation and/or
Indexing of knowledge in an organization, in order to
facilitate its access and reuse by members of the
organization, for their individual and collective tasks.

= Current trend: reuse internet and web technologies to
build intranets and intrawebs

- Same advantages: standardised technology, browser
unique access means, distributed architecture, etc.

- Same drawbacks: human-understandable but only machine
readable; problem of retrieval, automation,...

+ Corporate Memory Management through Agents:

= Assist new employee integration
= Support technology monitoring activities
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Multi-Agents System

Agdnt
L}

1
1
1
1
Interconnection :
1
1
1
1

r——--——---

Agent
1

Knowledge
Engineer

Fabien.Gandon@sophia.inria.fr



Overall Schema

[—————--

Ontology and
Models Agent

Interconnection
Agdnt
1

Agent

Multi-Agents System

Fabien.Gandon@sophia.inria.fr



Overall Schema
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Functionalities studied in CoMMA: Annotate, Pull and Push
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Overall Schema
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lllustration of the cycle

\ ]

+ Ontology: explicit partial account of concepts used Iin the
corporate memory management scenarios and their relations

Organizational Entity (X)
The entity X is or is a
sub-part of an
organization.

Person (X): The entity X is
living being pertaining to
the human race.

Include (Organizational
Entity: X, Organizational
Entity / Person Y)

the organizational entity X
includes Y as one of its
members.

Manage (Person: X,
Organizational Entity: Y)
The person X watches and
directs the organizational
entity Y

Person (Rose)
Person (Fabien)
Person (Olivier)
Person (Alain)

Organizational
Entity (INRIA)

Organizational
Entity (Acacia)

Include (INRIA, Acacia)

Manage (Rose, Acacia)

Include (Acacia,
Include (Acacia,
Include (Acacia,
Include (Acacia,

Rose)
Fabien)
Olivier)
Alain)

]

* —— OOl

= 0Ol

a - Reality

b - Ontology

—

¢ - Situation & Annotations
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A Corporate Semantic Web

+ RDF: Resource Description Framework
» Describe Web resources through semantic annotations
* RDFS: RDF Schema

= Describe ontology used for annotations
* Minimalist and extensions iff necessary

* Memory components: @ .
*Ontology in RDFS (O'CoMMA) m
= Description the Situation in RDF: + YIEMOKy

- User Profiles (annotate person)

- Organization model (annotate groups) @ +
= Annotations in RDF describing Documents

+ Toward a corporate semantic web
= Annotated world for agents (quickly intelligent)

= Annotated documents (manipulation at semantic level)

= Annotated persons & organizational entities
— context awareness
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Building the O'CoMMA ontology

e Conceptual Vocabulary

View Super .OtherTerms Natural Language Definition | Pr C 0 n Ce pts - S u bS u m pti O n

mesmmsaes| | |lex: document «— report

Relations - signature & sub.

Relation Domain Range View ‘Super
Relation Terms Definition
Manage Organizati Organizati Organizati Relation Relation denoting that an Tr EO
Entity; Entity; Organizational Entity
(Domain) is in
Attribute Domain Range Type
Relation
~Crd Designation Thing; literal (string) | *; H Identifying word or words by | Us
Class View Super | Other Natural Language Definition Pr
class | Terms
Thing Top-Level; ; ; Whatever exists animate, inanimate or | Us
Event Top-Level; Thing;
Event; occurring;  usually recognized as

Thing ki g | U || |€X: PErson <— (author) — document

Gathering | Event;

Event;

vt conesmonang 0 e s oo o[ | TErmS & natural language definitions
a group of Persons assembling in one TR 1 1 - 1 -
plce : ex: 'bike', 'cycle’, bicycle' - (bicycle) o

(2) From semi-informal to semi-formal

(3) RDF(S)

Looking for something Fabien ?
computer science :
— LAL / co tics / HCL '
S Setwors | goograniy / st sofare npresng
—+
[1°)
=
>
2
o~ e, cocauiil
Interviews Documents @ organization chart bty Hurww-sop inria /DR Jservicesfadmin/bac Hindes il §
target:
© newcomer person. human, human being :
_ u ) m title:  Bureau des affaires contractuslles e financiéres (BACF) S
X
Scenarios ﬁ: % g @D @ organization chart httpo/iwerw-sop inria, fr/DRser henl Searching for a concept :
= &
External (Meta ) > ) Disgram that graphically or in outline fastion] 2| nEngisn 5] [B8i]
QO depicts information about the control
S T i —_— structure o resource use structure of an
Reuse Expertise  Dictionaries Frion
+ Burean ow persormel ef fes affages sociales (BPAS)

(1) Scenarios and Data collection (4) Navigation and Use

Use & Users
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Operationalise the corporate semantic web e 12

¢ CORESE: COnceptual REsources Search Engine
» RDF(S) for schema, annotations, rulest, queriest*
= Light weight component & API

< |
. J
Knoyvledge RDF II
Engineer — SChema

RDF Base
Annotations ||| of CGs

\@,
7
Knowledge
Engineer —

CORESE

Translation Proje(':tion Translation
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MAS Architecture
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Multi-agents information system for the CM e 14

¢ Agent paradigm adequacy:.
= Agent collaboration - Global capitalization
= Agent autonomy & individuality - Local adaptation

* CoMMA is an heterogeneous multi-agents
Information system

¢ From Macroscopic to Microscopic
= Functional analysis for high level functions: societies
= Four aspects in our scenarios: ontology and model

availability, annotation management, user
management and yellow pages services.

pE| Ontology and Model Society <_| Annotations Society
| ‘ Y ~| | : I

( =~~~ 7/

@ Interconnection Society

RN _ ;
Users' society -
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Organizing resource-dedicated sub-societies

Hierarchy l]

Representative

Resource-
dedicated

Peer-to-Peer l]
.‘\»
[ 58 | [

Replication l]
e [
i

Cooperative
Resource-
dedicated

Replication
Resource-
dedicated

Distribute roles
© Distribute WL
@ Increase NL

Distribute only content
® WL & NL
© Redundancy

Complete replication
© Redundant & less NL
® Content replicated
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CoMMA Society Sub-societies and Roles

/@ Ontology and Model Society\

Archivists ﬁﬁ@@ﬁﬁ

<_1| Annotations Society
.}
w Mediators Eﬁ
N . y ,
N 7
» d
/@ Interconnection Society
:
P
Federated F
Matchmakers "y
\ W,
. |
/f Users' society D)
d g X
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Interface o
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\_
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Case of the annotation-dedicated sub-societies

+ The annotation- /@Annotations Society

dedicated sub-society: Archivistsﬁﬁﬁﬁﬁﬁ

= Distributed local sources e

= Archive annotations on Mediators  [YaifaR
documents of the O.M.
» Search & retrieve references matching queries

+ Hierarchy: to federate two aspects of the society

* Mediator role (manage social behavior):

- supervising distributed query solving process

- managing allocation of new annotations

- monitoring new annotations to trigger push functions
= Archivist role (manage local behavior):

- aftached to & exploits local base

- answers to query & proposes archiving services
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Role cards

+ Role cards of E. Kendall for object oriented
software engineering

role model Annotation Mediator role in the Annotation-
dedicated society )
responsibilities handle distribution of annotations over the directory
archivists both for new annotation submissions facilitator
and query solving processes |
collaborators Directory facilitator, User Profile Manager, :
Ontology Archivist, Annotation Archivist, ZEZAM
Corporate Model Archivist
external interfaces |RDF annotation manipulation interface /':\\
relationships — AN AA  AA
expertise query and submission management
interactions Query—-Ref, Contract-Net, Subscribe, Request;
FIPA ACL
others -
role model Annotation Archivist role in the Annotation- annotation
dedicated society mediator
responsibilities store and query the annotations of the memory ;
collaborators Directory facilitator, Annotation Mediator, :
Ontology Archivist
external interfaces |RDF annotation manipulation interface AA
relationships also part of the roles in Corporate Model
Archivist and User Profile Archivist
expertise annotation archiving an querying
interactions Query—Ref, Contract—-Net; FIPA ACL annota‘tlon
others - archive
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Analysis of roles

¢ Roles characteristics :

\ —

Ontology
Archivist

Enterprise
Model Archivist

Annotation
Archivist

Annotation
Mediator

Directory
Facilitator

Interface
Controller

User Profile
Manager

User Profile
Archivist

Reactive

N

N

N

N

N

N

N

N

Complex Mental State

==

==

Graceful Degradation

<<=

<<=

<l=l=

<<=

<<=

<<=

Temporally continuity

|_<

=z

Autonomy

Goal-oriented

Collaborative

Flexible

Proactive

Personality

Communication

<lZ|12|1z2|<|=2

<lZz|z|z2|<|=2

<lZz|z|z2|<|=2

<lzlz =<~ ~

<lZzlz|z2|<|=2

<lZ|12|1z2|<|=

HlZ2KIK]<[=

<lZz|1Z2|1Z2|<|=2

Adaptability

Learning

Customizable

Mobility

Visual representation

Veracity

Benevolence

Rationality

<KlKI<lZl2|2]=

KlII<lIZ|2|12]|=2

KlII<lIZ|2|12]|=2

KIKI<|IZ|Z2|2]|=2

KIKI<|IZ|Z2|2]|=2

HKIK[IKIK]IZ2I|=2

HKIK[KIZ]|Z2 ||

KlII<lZ2|2|2]|=2

¢ To summarize: Architecture
= Societal level functionalities — Functional sub-societies
= Functional sub-societies — Functional roles

= Next step : role interactions supporting the chosen
organizational structures
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Roles interactions to support organisational structure

KI% Ontology and Model Society\ <_1] Annotations Society

_ fi‘ Archivists @@@@@@

\*/

w Mediators ﬁﬁ

g .E Interconnection Society \ /‘ﬁ

¢ |[nteractions specn‘lcatlon:

Federated - Lang uage
Q/latchmakers - syntax: XML + RDF + SL

- semantic: ontologies

4 i) Users' socie " PI‘OIOCO!
- Acquaintance graphs

E - Messages sequences
Interface - based on scenarios and
Controllers derived use-cases
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Interactions AA-AM in allocating an annotation

¢ (C-Net : Annotation allocation

= Mediator & Archivists discuss best place to archive
= Contract-net (CfP, Proposal, Accept/Reject):

:protocol fipa contract net E}

\ _—

:content <RDF Annotation>
:language CoMMA-RDF

-
-
-
-
-
-
-
-

5:accept/ = @ TTT---___ 6:accept/
reject 2:cfp reject
AMLocal:AM * : AM *:AA
~— ~—
8:inform 4 :propose 7:inform 3:propose
6:accept/
2:cfp reject
— *:AA
7:inform 3 propose
:protocol fipa contract net X

:content <propose bid = distance to current archive / refuse / not
understood>

:language CoMMA-RDF
:ontology CoMMA Ontology

Proposals are based on pseudo semantic distance
over ontology space
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Types and behaviors of agents

\ —

¢ Types & Behaviors of Agents

Ontology Archivist }»
Enterprise Model Archivist

Annotation Archivist

Annotation Mediator
Federable DF

Interface Controller > IC %@ ‘gﬁ\iﬁ% MVC

User Profile Manager »UPM +— | % Weka

User Profile Archivist _ UPA é@ JAVA
{AA: + #fCORESE

Organization + Roles + Protocols + Behaviors +
Competencies = Multi-Agent Architecture
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Last step: configuration vs. architecture

e 23

¢ Architecture: Agent kinds and their relationships

Fixed at design time

¢ Configuration: Exact topography of a given MAS

Fixed at deployment time

¢ One architecture - Several configurations

Von Yo Yoo
N
%X\

/ trwm

Adapt to context

show message exchanged.
Here runs the main platform

*\| Laptop used with video projector tcj

-~

-

laptop B

/ y.

e .
<«

ch XUPM

N

\ \ laptop C

. YUPA AR2

day visitors

“~[User laptop for openj

Archive Laptop with
profiles and annotations

-
-
-

rd

profiles annotations
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Conclusion

+ Results of CoMMA:.
@ Ergonomics problems
® Not a complete solution f*-"“"’v
@ Monolithic solution evaluation problem
@ No large-scale evaluation (groups of 4/6 users)
© Usability and usefulness recognized
© Not a formal approach but running proof of concept
© Developers appreciation of ontology-agent approach
© Industrial interest in the development of the prototype

¢ Results € Ph.D. to be defended end of October

+ On going improvements in the team:
= pseudo distance & decomposition algorithms
= \Web mining wrappers: semi-automatic annotation
= Ontology mapping: connect 2 corporate semantic webs
= Ontology reuse and integration and NLP tools
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Browsing the ontology

Searching for a concept :

Loolk for terms |that contain i : I " | in English i -
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Interface Agent: ontology-guided annotation submission

i& CoMMA Home Page ==
-

s il CoMMA HOME

Ontoloogy

Look for information

@‘ Hew query

Previous guery...

Add information

@ New indexation

Previous indexation...

Comments
Profile Registration
Ay problem 7 g
Contact us Register to a COI Register as new comer
Edit user profile
About CobMA Register to a news gro...
Quit
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Annotation allocation: contract-net based on pseudo-semantic distance bids

= snifferi@fapollo:10992)ADE - Sniffer Agent
Actions About

% 3 AgentPlatforms

@ £ 'fapollo 10994ADE" |
¢ E3 Main-Container :

# localUPa@fapall | o
# ams@fapollo 10| -
# dfi@fapollo; 1099
# locallC@fapollo:| -
# localUPM@rapol -
# RMA@fapollo: 10 -
&7 localOA@fapolld -
1# profilessg@rapol g
# localas@rapoll
# snifferD@fapolio| -
# localaa2@rapoll
# AM@fapollo; 109 -
# sniffer0-on-Main| -

Mo Message
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Interface Agent: Ontology-guided query on the corporate semantic web

i& CoMMA Home Page ==

Look for information

@‘ Hew query

Previous guery...

Add information

@ New indexation

Previous indexation...

Comments

Amy problem ?

Contact us

About CoMMA

Quit

P CoMMA HOME
Home
Ontoloogy

Profile

Edit user profile

Registration

Register to a COl

Register as new comer

Register to a news gro...

\—
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Query solving: multi-stage query-ref based on URI cut/join

= gnifferDi@fapollo:10992JADE - Sniffer Agent
Actions About

& | || olem H JADE

% 3 AgentPlatforms

@ £ 'fapollo 10994ADE" |
¢ E3 Main-Container :

# localUPa@fapall | o
# ams@fapollo 10| -
# dfi@fapollo; 1099
# locallC@fapollo:| -
# localUPM@rapol -
# RMA@fapollo: 10 -
&7 localOA@fapolld -
1# profilessg@rapol g
# localas@rapoll
# snifferD@fapolio| -
# localaa2@rapoll
# AM@fapollo; 109 -
# sniffer0-on-Main| -

Mo Message
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Presenting and documenting results with the ontology

0

D transparency show http/fsmamar-sop.innia. frfacaciafpersonnelFabien. Gandondcsth.ppt (7

target:

©' organizational entity

is interested by:

© knowledge management (L0

title: Presentation of Colivia to the C3TB

© transparency show
httpeffwrarwe-sop.ihtia. frfacaciafpersonnel/F abien. Gandonftres EEII’I:h.I"EkElWEDD[ﬂlfﬂkElW.ﬂpt (7

target:

i©' organizational entity

is interested by:

@ knowledge management (L0

title:  Preszentation of ColvIVIA MMethodology at EFAW2000

i presentation  http:ffapollo:B080/ commaldoc/ColvA T erns.avi (9

target:

©' organizational entity

[El i interestod hy-
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Thank you !
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