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Research Focus and Approach

• Q1: How to accelerate the evolution of knowledge resources (KRs) 
shared by our society? (Especially KRs in science and technology)
– Through people’s collaborative reediting and redistribution of knowledge 

resources (KRs) 
� Meme media architecture (1993)

• Q2: How to apply our solution to KRs over the Web?
– Knowledge federation (KF) of Web resources based on the meme 

media architecture
� Knowledge Federation Framework (2004) 

WebbleWorld: The Memetic Web (2009)
• Q3: How to apply knowledge federation to KRs in pervasive and/or 

ubiquitous computing environments?
– Unified formal model for memetic pervasive computing

� Proximity-based federation among smart objects (2008)
• Q4: How to apply our solution to archived historical documents? 

– Full-text search of image-scanned ducuments
� Transmedia Search Engine (1988, 2009)

• Q5: How to realize these above in a secure way?
� Secure knowledge federation ?



Q1: How to Accelerate the Evolution of 
KRs shared by our society?

� Think

Try See

To try an idea, we 
need to represent it 
as an executable KR, 
using available KRs. To evaluate the 

trial results, we 
need to apply 
various evaluation 
and analysis tools.



Meme Media & Meme Pool 

reediting

redistribution

meme pool

drag & drop

drag & drop
userA

userC

userBcompound 
document
(KR)

With interoperation among 
functional components

KR

new KR



Meme Media Architectures: 
IntelligentPad and IntelligentBox
• 1987-1992: 

– Component-based media architecture
IntelligentPad (1989)

• pads as media components

• 1993-2001: 
– IntelligentPad as a Meme media architecture

for users to reedit and to redistribute 
knowledge resources (1993)

– 3D meme media architecture IntelligentBox
(1995-)

• boxes as media components

Meme Media and Meme Market Architectures
John Wiley & IEEE Press, July 2003, 497 pages

“… This book … cannot be compared to any other book—It opens the gates to new 
territories and time will tell how readers apply this information about knowledge 
media. …” (E-Stream Vol.7, No.4) 



IntelligentPad as Meme Media
Pads are pasted together to define a 
Compound Document.

P2 P3

P1

Each pad wraps an object with a 
standard display representation and a 
standard logical interface.

P2 P3

P1

Each pad has a set of connection jacks 
called slots and a single pin plug to be 
inserted to one of its parent’s slots

P1

P2 P3



Q2: How to apply our solution to 
KRs over the Web?

Composition

Meme Media Objects

Legacy
Applicationswrapping

t

Web services
Web

applications

wrapping

tMeme Media and a Meme Pool

The Web

(1) (2)

(3)(4)

(5)

(6)

Web resources

meme media objects

extraction & 
wrapping

flattening

ad hoc definition of interoperability among KRs

Knowledge Federation



Wrapping and Linking of Web Applications
CHIP (2003) for Dynamic Linkage among Web Applications

Internet

Integrated Tool
Web 
Applications
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Linkage between Web clips from 
different navigations (C3W, 2004)

C � B



How to make the Web work as a 
meme pool?

• Webble World (2009):a web-top system 
– fully exploits Microsoft Silverlight technology. 
– no need to install any IntelligentPad kernel on clients
– Even canvas-free graphical objects work as meme 

media components with slots.

http://www.meme.hokudai.ac.jp/WebbleWorldPortal/



The Memetic Web (Extended Web)

Web 
service B

Web 
service A 

The Web
reediting & 
redistribution

reuse in local 
environments

copy

proxy pads

clipping

The Memetic Web
Only requires Silverlight-empowered browser!

browsing, using, reediting and redistributing envt.

publish

RIA (Silverlight) tech.



Trial Outline Builder (TOB)
(EU FP6 Integrated Project: ACGT (Advancing Clinico-

genomic Trials on Cancer)
• Trial Plan Editing

– Copy-and-paste of trial event types to 
design both a trial flow graph and a 
set of some additional events outside 
the flow. 

– A click of each event opens its CRF 
editor

• Event Template Editing
– Graphical design of micro-events for 

each event type
• Patient Treatment View : CRF input for 

each patient through the TOB
– Possibly with the specification of some 

additional outside-of-flow events
• Query & Analysis View: Querying the 

DB
– for specific cases for the statistical 

analysis or the visualization of 
correlations among specified items



Grand Challenge: Could one compose a drug 
design system using free Web resources?

Input both a target 
sequence and a similar 
template structure

Visualization of 
each candidate

visualization

Receptor
input

Structure 
prediction

Target seq.

Ligand seq.

Ligand 
design

visualization

ligand input

Docking 
analysis

conflict
detection

electrostatic energy 
analysis

Other 
solvers
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Requires a unified formal 
model of ad hoc federation

The 
Memetic
Web

Mobile 
networks

Q3: How to apply KF to KRs in pervasive 
and/or ubiquitous computing environments?

P2P 
networks



o1

scope(o1)

Proximity-based accessibility

• Federation among smart objects 
based on their proximity relationship. 
– o1 can initiate a federation between o1

and o2 when o2 Î scope(o1) hold.
Proximity such as WiFi connectivity

o2



Port type matching:
Service type resolution

Room1 has two providing ports,
one for a PPT projection service, 
and the other for a printing service.

PDA1:Jack

service typeoname

scope(PDA1)

{+Jack, -PPTprojection, -DocPrint}

channel(PDA1, Room1)
={PPTprojection, DocPrint}

oname

Room1:Mike

{+Mike, +PPTprojection, +DocPrint}

PDA1 has two requesting ports,
one for the PPT projection, and 
the other for the printing.



Semantics of Federation: Example 2

-p1(-s1, -s2, +s3) -p2(-s1, -s2, +s3)

+p1(-s1, -s2, +s3)

����

+p2(-s1, -s2, +s3)

��� �

+p0(-s1, -s2, +s3)

s3=s1���� s2 s3=s1���� s2

s3=(s1���� s2)� s2

O0

O1
O2

An example functional 
composition through
the confederation of three
smart object O0, O1, O2.

actscope(o0)

psvscope(o1) psvscope(o2)



Semantics of Federation: Example 2

O0: p0(x, y, z)
� ext(p1(x, y, w)), ext(p2(w, y, z))

O1: p1(x, y, z) � [z:=x+y]
( p1(x, y, z) is implied by the evaluation of 
z:=x+y. )

O2: p2(x, y, z) � [z:=x� y]



Confederator

-a -b -c

+a +b +c

+o1 +o2 +o3

-o1 -o2

o1
o2

smart-object

complex

Confederator

(with codon)

anticodon

module



Confederator

• Confederator
Appl( ):-ext(a(x1, nil)), ext(b(x2, x1)), ext(c(-, x2)) 

• Anticodon
a (x, y):-[x
 oid(child)], [createPortPairs((+partnerOid, reqPort(y)))]
b (x, y):-[x
 oid(child)], [createPortPairs((+partnerOid, reqPort(y)))]
c (x, y):-[x
 oid(child)], [createPortPairs((+partnerOid, reqPort(x)))]
The procedure createPortPairs((+partnerOid, -oid)) adds the rule:

partnerOid(x, y):-ext(oid(x, y))
partnerOid(x, y):-[y:=x].

• Module
o3(x3, y3);-[prep(x3, x2)], partnerOid(x2, y2), [postp(y2,  y3)]

o2(x2, y2);-[prep(x2, x1)], partnerOid(x1, y1), [postp(y1, y2)]
o1(x1, y1);-[prep(x1, x3)], partnerOid(x3, y3), [postp(y3, y1)]



Confederator

-a -b -c

+a +b +c

+o1 +o2 +o3

-o1 -o2

o1
o2

smart-object

complex

Confederator

(with codon)

Anticodon

module

-o3

o3



Confederator

• Confederator
Appl( ):-ext(a (x1, nil)), ext(b(x2, x1)), ext(c(x3, x2)), ext(a(-, x3))

• Anticodon
a (x, y):-[x
 oid(child)], [createPortPairs((+partnerOid, reqPort(y)))]
b (x, y):-[x
 oid(child)], [createPortPairs((+partnerOid, reqPort(y)))]
c (x, y):-[x
 oid(child)], [createPortPairs((+partnerOid, reqPort(x)))]
The procedure createPortPairs((+partnerOid, -oid)) adds the rule:

partnerOid(X):-ext(oid(X))
partnerOid(x, y):-[y:=x].

• Module
o3(x3, y3);-[prep(x3, x2)], partnerOid(x2, y2), [postp(y2,  y3)]
o2(x2, y2);-[prep(x2, x1)], partnerOid(x1, y1), [postp(y1, y2)]
o1(x1, y1);-[prep(x1, x3)], partnerOid(x3, y3), [postp(y3, y1)]

Exactly the same as the previous one.



Q4: How to apply our solution to 
archived historical documents?
Transmedia Search Engine for Document Images



Transmedia Search Engine
• Application to historical manuscripts by David Hilbert and 

his wife (S. Hayashi : Humanistic Informatics, Graduate 
School of Letters, Kyoto University)



Conclusion

• Q1: How to accelerate the evolution of knowledge resources (KRs) 
shared by our society?
– Through people’s collaborative reediting and redistribution of knowledge 

resources (KRs) 
� Meme media architecture (1993)

• Q2: How to apply our solution to KRs over the Web?
– Knowledge federation (KF) of Web resources based on the meme 

media architecture
� The Memetic Web (2009)

• Q3: How to apply knowledge federation to KRs in pervasive and/or 
ubiquitous computing environments?
– Unified formal model for memetic pervasive computing

� Proximity-based federation among smart objects (2008)
• Q4: How to apply our solution to archived historical documents? 

– Full-text search of image-scanned ducuments
� Transmedia Search Engine (1988, 2009)



International Collaboration Projects
(past and present)

• (EU) EU 6th Framework Integrated Project
– ACGT (Advancing Clinico Genomic Trials on Cancer), 2006-2010

(ERCIM +24 groups)
• (JPN) JSPS: Core-to-Core Program, Action Initiative, 2006 -2007  

Type B 
– Center for Research on Knowledge Media Technologies for the 

Advanced Federation, Utilization and Distribution of Knowledge 
Resources 

– ERCIM, N. Spyratos (Univ. of Paris 11), M. S. Hacid (Univ. of Lyon 2), K. 
Jantke (Leipzig FIT), N. Waters (Univ. of Calgary) (, C. Meghini (CNR))

• (JPN-FR) Strategic Japanese-French Cooperative Program on 
“Information and Communications Technology (ICT) including 
Computer Science”, 2006 – 2009
– Constructing a federation model for Web-based knowledge, and 

applying it to ubiquitous knowledge discovery for Grid modelling
– M. Sebag (CNRS, Univ. of Paris 11)



International Collaboration Projects
to start

• (EU) ICT PSP Best Practice Network ASSETS (Advanced Search 
Services and Enhanced Technological Solutions for the European 
Digital Library ), 2009 –
– Engineering Ingegneria Informatica

– +22 organizations (including N. Spyratos (Univ. of Paris 11))

• (EU) Erasmus Mundus Masters Courses 
– DMKM (Data Mining and Knowledge Management), 2009-

• UNIVERSITY LUMIÈRE LYON 2, FRANCE (Co-ordinating institution)

• TECHNICAL UNIVERSITY OF CATALONIA – BARCELONA TECH, SPAIN

• UNIVERSITY OF EASTERN PIEDMONT “AMEDEO AVOGADRO” , ITALY
• UNIVERSITY “POLITEHNICA” OF BUCHAREST, ROMANIA

• UNIVERSITY PIERRE ET MARIE CURIE-PARIS 6, FRANCE

• POLYTECH'NANTES, POLYTECHNIC GRADUATE SCHOOL OF NANTES 
UNIVERSITY, FRANCE



Acceptance of EU Students and 
Researchers

• Internship Students
– Ecole Normale Lyon (2006, 2007)
– Ecole Polytechnique Universitaire de 

Montpellier (2008, 2009)

• Doctor Course Student
– German (2009 - ), French (2010 - )

• Staff
– Associate Professor (UK)
– Researcher (2 Swedish)



Why collaborating with French 
Researchers

• Complementary competence
– Different types of competence to complement each other’s 

deficiencies
– Collaboration between top experts
– No equivalent local partner 

• Win-win relationship
– Mutually stimulating each other
– Fruitful in both loosely and tightly coupled collaboration, and in 

both intra- and inter- disciplinary collaboration.
– Open-minded collaboration and sharing

• Exchange of researchers
– especially young ones


