Meme Media and Knowledge
Federation Architectures

Yuzuru Tanaka

Meme Media Laboratory, Hokkaido University
&
Department of Computer Science
Graduate School of Information Science and Technology
Hokkaido University

N13 W8, Sapporo 0608628, Japan
tanaka@meme.hokudai.ac.jp



Research Focus and Approach

* Q1I1: 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* Q4: How to apply our solution to archived historical documents?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)
e 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?
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Meme Media & Meme Pool
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Meme Media Architectures:
IntelligentPad and IntelligentBox

i EJ
e 1987-1992: =
— Component-based media architecture
IntelligentPad (1989)
¢ pads as media components

e 1993-2001:

— IntelligentPad as a Meme media architecture
for users to reedit and to redistribute
knowledge resources (1993)

— 3D meme media architecture IntelligentBox
(1995-) et

* boxes as media components ‘j:/;i\

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 Each pad wraps an object with a
Compound Document. standard display representation and a

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




Q2: How to apply our solution to

KRs over the Web?
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Wrapping and Linking of Web Applications

CHIP (2003) for Dynamic Linkage among Web Applications

Internet
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Linkage between Web clips from
different navigations (C3W, 2004)

e (3= e =]
|http://gquote.money cnncom/quate /quate [httpr’ yte sy mbols=1BM 8&submi It | Back | @
by gift card with sele~

TRIAL FREE TRIAL

\
CNINONEY. :xx: M won -

Home [CEUNSSY Company News omy | V. HdBiz Tech

BN NI 2250 A0.74 | XRX 1630 40.34 | [BM 6532 Ao.st

SINESS MACH (nvseaem)
40.53/0.56% A

Please enter your stock syfiol in the box above.
After-Hours Quot:
4*  Real-Time Quotes

84.66 Volume: 4,960,300 OTHER DA
9550 Volume Avg: 5,766,000 “nalvstReoc

Estimates

Q4R PIF Ratin’ N2
>

EEX
it | Bsck | @

[http://tinance.yahoo.com/currency/conver t7am

|&from=USD&to=JPY&subn  Init | Back | @
-~

Welcome, Guest [Sign In]
e onverte
Currency Converter > Results
U.S. Dollar (USDJf ]
Japanese Yen (JPY) - Convert |1 [U's. Dollar (USD) =
into [Japanese Yen (JPY) | =] _Comet |
§1is worth...
0.7726 Euro 105.48 ¥en Currency Conversion Results
USDUPY=) 15-Now @ 12:2968)Vahoo! Exchange
105.5 r]j"/ Symbol  U.S. Dollar Rate Japanfke Yen Bid Ask
05.4 i
Chart Not fvailable - ( usDIPY=x 1 Nov 15 105.49 105.49 105.54
105.3 4 Add to Portfolic o lert ovnload Data
5.2 )
R oy e 4 =
< > £ >

N -IHFTENELE

Ihtip://finance yshoo.com/qs=USDJPY=X.




How to make the Web work as a
meme pool?

e 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.

visiting Canva: 0.6 - Welcome o
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http://www.meme.hokudai.ac.jp/WebbleWorldPortal/




The Memetic Web (Extended Web)
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Trial Outline Builder (TOB)

(EU FP6 Integrated Project: ACGT (Advancing Clinico-
genomic Trials on Cancer)

Trial Plan Editing S g_
— Copy-and-paste of trial event types to i — r
design both a trial flow graph and a 0l ]
set of some additional events outside
the flow.
— Aclick 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 e+
D

S5l Rocovery Visualzation (Norelapse witing 1 year)

— for specific cases for the statistical
analysis or the visualization of
correlations among specified items I —




Grand Challenge: Could one compose a drug
design system using free Web resources?
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The
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Proximity-based accessibility

* Federation among smart objects
based on their proximity relationship.

—0, can Initiate a federation between o,
and o, when o, I scope(o,) hold.

Proximity such as WiFi connectivity

0, o SCop&o,)



Port type matching:
Service type resolution

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

scopéPDAL)
PDA1:Jack

oname Qservice type

{+Jack, -PPTprojection, -DocPrint}

channe(PDA1l, Rooml)
={RPPTprojection, DocPrint}

\

{+Mike, +PPTprojection, +DocPrint}
oname O

Rooml:Mike

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



Semantics of Federation: Example 2

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

/AN

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

s3=(sl s2) s2

An example functional
composition through

the confederation of three
smart object O,, O,, O..

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

0. ||
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s3=s1 s2?



Semantics of Federation: Example 2

O0: pO(x, vy, 2)
ext(pl(x, y, w)), ext(p2(w, y, z))
Ol: pl(x,y,z) [z:=x+Y]
( pl(X, Yy, z) iIs Implied by the evaluation of
Z.:=X+Yy. )

O2: p2(X,Y,z) [z:=x V]
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Confederator

e Confederator

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

e Anticodon

a (x, y):-[x oid(child)], [createPortPairs((+partnerOid, reqPort(y)))]
b (X, y):-[x oid(child)], [createPortPairs((+partnerOid, regPort(y)))]
c (X, ¥):-[x oid(child)], [createPortPairs((+partnerOid, regPort(x)))]
The procedure createPortPairs((+partnerOid, -oid)) adds the rule:
partnerOid(x, y):-ext(oid(X, y))
partnerOid(x, y):-[y:=X].

e Module
03(x3, y3);-[prep(x3, x2)]
02(X2, y2);-[prep(x2, x1)]

01(x1, yl1);-[prep(x1, x3)]

, partnerOid(x2, y2),

, partnerOid(x1, y1),
, partnerOid(x3, y3),

postp(y2, y3)]
postp(yl, y2)]

postp(y3, y1)]
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Confederator

e 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, regPort(y)))]
b (X, y):-[x oid(child)], [createPortPairs((+partnerOid, reqPort(y)))]
c (X, ¥):-[x oid(child)], [createPortPairs((+partnerOid, regPort(x)))]
The procedure createPortPairs((+partnerOid, -oid)) adds the rule:
partnerOid(X):-ext(oid(X))
partnerOid(x, y):-[y:=X].

e Module
03(x3, y3);-[prep(x3, x2)]
02(x2, y2);-[prep(x2, x1)]

01(x1, y1);-[prep(x1, x3)

, partnerOid(x2, y2),

, partnerOid(x1, y1),
, partnerOid(x3, y3),

postp(y2, y3)]
postp(yl, y2)]

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 LUMIERE LYON 2, FRANCE (Co-ordinating institution)
« TECHNICAL UNIVERSITY OF CATALONIA — BARCELONA TECH, SPAIN
« UNIVERSITY OF EASTERN PIEDMONT “AMEDEO AVOGADRQO” , ITALY
« UNIVERSITY “POLITEHNICA” OF BUCHAREST, ROMANIA
« UNIVERSITY PIERRE ET MARIE CURIE-PARIS 6, FRANCE

e 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)

e Doctor Course Student
— German (2009 - ), French (2010 -)

o 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

e 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



