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Motivation, problem area

'‘RESEARCH GROUP

e Knowledge sharing: social

obstacles
CONTRIBUTOR OBSTACLES TO
KNOWLEDGE DISSEMINATION

The richness circulating in the| Cyberspace is poor[ly| exploited because
of difficulties to share the| know-how. Delays |appear until newly
developed methods of informptlion processing begome available even

within a specific field or discipline.
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Motivation, problem area

e Transdisciplinarity: technical

obstacles
The software is generally based on tailored needs and platforms too

narrowly designed. Due to lack of a transdisciplinary vision knowledge
remains undiscovered to users specialized in fields of competence
other than that of thg At~ T AU G —
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Motivation, problem area

'RESEARCH GROUP

e Digital

divide

The existence of barriers in the flow of information
processing increase the overall cost of knowledge
production and distribution and restrict its
availability to developing countries as well among
social classes of developed countries.

Router density

intemet access gap in the EU (%)

73,1

Population density 19 13.8
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Research Objectives (1)

'RESEARCH GROUP

e To avoid the “re-invention” and “re-discovery” of existing
knowledge so to save time and expenses by the whole society
and prevent incorrect applications.

e To promote the development of Communities with semantically
related interests. Community members who provide new
knowledge become able to share their contribution and
members who have information to,hgpprocessed can access
these services. fr”?f
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Research Objectives (2)

RCH GROUP

e To provide Communities the possibility to transparently
compose meta- resources, based on the available resources,
by means of a network-centric operating system driven by
the activity of intelligent adaptable brokers with the
advantages and features of Grid computing, Web Services and

Peer-to-Peer applications.
Grid: a user has to process an information with one application distributed acro

WS: many users exploit the same services provided by a centralized authority

P2P: many users dyamically exchange pieces of information in an unsupervised way

Data Hardware Hidden — Published Highly Transparent
. Applications I Data . )
treatment  resource  execution . application : dynamic connections
AT . sharing . sharing
distribution  allocation hosts interfaced system users < resources
Grid X X X
Web X X X X
Services
P2P X X X
openAdap.Net X X X X X X X X
Ope .net
paw%oﬁﬁgﬁ’ M WILF2007 International Workshop on Fuzzy Logic and Applications
UNIL | Université de 0 |




NEURO - HEURISTIC

Research Objectives (3)

'RESEARC

e To develop a new OpenAdap.net protocol (oan://) for field
instrumentation and wireless communication over Internet
aimed at easy ubiquitous knowledge sharing and access.
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Research Objectives (4)

e To develop new business opportunities for Third Parties
from all over the world, SMEs in particular, aimed at added
value services (educational, commercial, governmental,

co.).

users shared interest <
OpenAdap.net

DATA FORMAT

Open, “net
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Target Audience

'RESEARCH GROUP

People who share a
knowledge representation
(common data format) driven
by common interests.

COMMUNITIES

CONTRIBUTOR : people who would 1like to
share their knowledge with the
Community. They maintain the authorship
and keep control and responsability over

ontribution.
USER : people interested to process their own
information or access knowledge stored

elsewhere (e.g., 1in a public database) and
extract the results of their processing. They
exploit ContribQE@%ﬁha%QBQ{cations in a trusted

way . l | >

CONTRIBUTORS USERS
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Research approach, Methodology (1)

The key is the development of a new original project caled
OpenAdap.net, that is independent of a specific data type. The
project is aimed to enable a middleware that is an Open Source

software platform providing flexible tools for knowledge
rndiint+ 1 An anAd Aic+rihiitinn r!n'm'm'i-l--l-’ed to the$ holistic View
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Research approach, Methodology (2)

RESEARCH GROUP

Resources are semantically organized and appear as a single
entity able to orchestrate unlimited, heterogeneous and
dynamic resources distributed across multiple platforms.

_ community C
community Ai ii community B
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Research approach, Methodology (3)

RESEARCH GROUP

- contributor's traceabi.
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end-user computer application server — user s privacy
web browser <<access>> web portal - security
5 1T gt
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| . R 0
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oan-aware application|-{-t---—-—-——-—-------- R e e L~ OAN worker
o 1 Eﬂ
broker server
R RDBMS | |
| | |
I : : : <<call>> : <<call>>
VvV V.V \/ \/
end-user PDA OAN broker {E\ program A | | program B
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contributor: joining the Community

'RESEARCH GROUP

PUBLISHING

EDITING
SOURCE CODE

Detection of spectral instability in EEG
recordings during the preictal period

RUNNING
THE APPLICATION

PROGRAMMING
FLOWCHART

WEB PORTAL USER INTERESTED
= IN THE APPLICATION

neuralCoding.org

CONTRIBUTOR =

e Ope .net
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contributor: disseminating the knowledge

'RESEARCH GROUP

COMMUNITY WEB PORTAL 6 (&) 0 WILF 2007 :: OpenAdap.net Portal _ =

< @4 /I‘ - hitp: / /broker.wilf.net/oan/jobs /create.xhtml v b (|G|~ Google Q
86 e WILF 2007 :: OpenAdap.net Portal
< @J /“ - http:/ /broker.wilf.net/oan/jobs fcreate. xhtml v | (|G~ Google CREATE A NEW JOB |
Welcome |
Disclaimer
e CREATE A NEW JOB Contact List of resources that can be accessed through this broker. :
Status
Disclaimer N % Help :
Contact List of resources that can be accessed through this broker. Credits |
|
Status Resources by Name |
Help 3
Credits Account details Resources by Category | Favorite Resources l
|
Resources by Name Prefereticns |
Messages
Account details Resources by Category | Favorite Resources Conm‘gbutions l
Preferences Documents 1. Correlograms [nhrg.correl] P l
Meﬁ53395‘ Log out Computes interspike interval histograms and l
Contributions : produces corresponding graphics. |
Documents 1. Correlograms [nhrg.correl] @ |
Log out Computes interspike interval histograms and Masin R 2. Interspike Intervals [nhrg.inter] b |
produces corresponding graphics. g C tes it ike int | plots |
UpLoad a Document Omputes interspike interval plots. |
. . ; Submit a Job 7
Manage Jobs 2. Interspike Intervals frhrg.inter] ¥ Tools 3. Interspike Interval Histograms farg.isin] & |
Upload a Document Computes interspike interval plots. Computes interspike interval histograms. |
Submit a Job S y " ’ P T l
Tools 3. 5pike Timing Data Manipulation [nhrg.manip] 4. Spike Timing Data Manipulation [ahrg.manip] & |
Filter, cut and manipulate time series. Filter, cut and manipulate time series. |
4. Mutual Information fahrs.mutinfo) 5. Mutual Information [nhrg.mutinfo] % :
Computes mutual infermation. Computes mutual informaticn. |
5. Interspike Intervals Retum Maps frg.retwminter] bt 6. Interspike Intervals Return Maps [nhrg.returninter] % - :
Computes interspike intervals return maps. Computes interspike intervals return maps. ol
" ———
AM
. . ™ §o O[3
fG
QuickTime™ and a :
X 1 L &
S ‘ B
wraet TIFF (Uncompressed) decompressor R
o are needed to see this picture.

JOINING THE
COMMUNITY

- responsability
- acknowledgement
- control
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Research approach, Methodology (4)

RESEARCH GROUP
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web browser B ccess>> web portal - security
0 1 glE=
I
:
| . R y
end-user computer | | <<bind>> contributor’'s computer
_ <<bind>> | <<bind>>
oan-aware application|-{-t---—-—-——-—-------- R e e P L - OAN worker
ii 1 E;
broker server
R RDBMS , ,
| | |
I : : : <<call>> : <<call>>
VvV V.V \l/ \l/
end-user PDA OAN broker {E\ program A | | program B
oan-aware application Eli <<access>>
<<bind>>
| |_ ] _<<bind>> S
UML DEPLOYMENT SCHEME
Ope };./net

UNIVERSITE
' _]OSEPHFOURIER’ WILF2007 International Workshop on Fuzzy Logic and Applications
UNIL | Un nne |




Research approach, Methodology (5)

~ RESEARCH GROUP

User'’'s data Pr'ivacy
(on-the-fly
analyses)
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end-user computer: Web Portal (1)

'RESEARCH GROUP

ene WILF 2007 :: OpenAdap.net Portal
- @J /I‘ - hitp: / /broker.wilf.net/oan/jobs /create.xhtml v b (|G|~ Google
CREATE A NEW JOB
Welcome
Disclaimer ) i
Contact List of resources that can be accessed through this broker.
Status
Help
Credits

Resources by Name

Account details Resources by Category | Favorite Resources

Preferences

Messages

Contributions :
Documents 1. Correlograms [nhrg.correl] P

Log out Computes interspike interval histograms and
produces correspending graphics.

Manage Jobs 2. Interspike Intervals [ahrg.inter] P
=) Computes interspike interval plots.
I Submit a Job X X 5]
- 3. Interspike Interval Histograms [nhre.isin]

Computes interspike interval histograms.

4. Spike Timing Data Manipulation [nhrg.manip] +

Filter, cut and manipulate time series.

. Mutual Information [nhrg.mutinfe] P
Computes mutual infermaticn.

wn

QuickTime™ and a
TIFF (Uncompressed) decompressor
Do are needed to see this picture.
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*
Sriaa CReATE A NEW NHRG INTEREVENT INTERVAL HISTOGRAMS |
Disclaimer |
Contact \
f{‘al‘“ Yoshiyuki Asai \
Ce g‘t Compute interevent interv: to- and cross-correlograms). |
redits \
|
. |
i Job parameters :
Messages ;
Contributions ‘
*
Eg;imufnts : mandatory fields. |
|
1. Data file |
il |
Manage Jobs file to analyse
Example: ‘myfile.sdf
gpgoa‘d a ‘l;)o;ument Fia o limie 3.0 e }
t
TL:)Qr[‘r: s * Idaia.srjf Browse... |
|
" 1 |
duration of the analysis |
Example: ‘5007 \
*  [509 | |
|
o/
Submit and Manage | | Submit another Job | =
O
Genersted in 3ms [
Jul 4, 2007 11:31:45 AW
NHRG OpenAdap.net Web Portal 0.4.0 r
© 19992007 151-NHRG £
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end-user computer: Web Portal (2)

RESEARCH GROUP MONITORING AND MANANGING THE JOB PROCESS
6 B A fj WILF 2007 :: OpenAdap.net Portal =
b ol v @-—1 "?‘ - http: / /broker.wilf.net/oan/jobs/list.xhtml ¥ IC| * Google 'i
V| [ JoBS FOR WILF @ iSI02.LOCAL |
D
C Disclaimer . . |
Contact The task manager is used to control the status of the different tasks/that have |
a Status been launched by the user in the current session. Using the fi column
Hel checkboxes, you can select the lines on which you would like tg/apply the
L€ Cregits actions triggered when pushing the buttons laying on the right of th /table. EXPLORE THE
A PROCESS OUTPUT
A e
P ‘;‘f:?:rr;zm:a‘ . Resource  Submission date T
N I
C Messages I [~ job-0DOO7 nhrg.isih 2007 -07-04T11:33:14+0200 |
D Contributions I
L E:C“{)muﬁ”tﬁ T Check All Uncheck ALl With Selection: T |
o I
r Refresh :
. Manage Jobs
~ ent l
T | Submita Job '
= Tools :
I
I
I
I
I
I
I
E N
o N
Generated in 8ms [ -
2 Jul 4, 2007 11:34:15 AM =
NHRG Openadap.net Web Portal 0.4.0 A
© 1999-2007 I5I-NHRG
Dt = R
wm | Do L 9 | Ope .net
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end-user computer: Web Portal (3)

'RESEARCH GROUP

emae WILF 2007 :: OpenAdap.net Portal =
ol @J -"':.‘- - http:/ /broker wilf.net/oan/jobs/explore_ xhtmFjobid=job-01 ¥ |- ﬁj| * Google a
il
CONTENTS OF JoB J0B-00007 I
Welcome |
Disclaimer ) . . . . |
Contact With this page, you can explore the contents of the job, manipulate, view, I
Status investigate, save, ... the data it contains, and eventually initiate new jobs I
Help starting from one or more of the documents. :
Credits I
|
] - = I
Account details Exit |
Preferences | ¢ W |
Messages VExit code: @
Contributions R R e N ACTIONS ARE ASSOCIATED
Doctment TO THE OUTPUT CONTENT
Log out
Outputs I
Manage Jobs l
Upload a Document :
?_‘;%’E‘t a Job graphics.xyvz 98 kb application/x-nhrg-xyviewer-document |
I
input.sdf 0b application/x-nhrg-timeseries-sdf E B E:'? e‘.- = ﬁ $ |
I
stderr.txt 0b  text/plain B I
I
stdout.txt 124b  text/plain B A :
I
O |
O W
Generated in 315ms [
) Jul 4, 2007 11:35:23 AW
HHRG Openadap.net Web Portal 8.4.0 "
© 19992007 I151-HHRG
Cone B D ope .het
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end-user computer: Web Portal (4)

WILF 2007 :: OpenAdap.net Portal
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elp TET
Credits 8e0e NHRC XY-Viewer 0.7.0
S l FIIE \Flew Brnwse OAN Help
Account details == [E, &, @ e »1 [ 3x3 + [an Figures -
Preferences — !
.M}E’SEE'QES ARD {regl |]“1-|::nrr. demn-iut R ARD. .l\b]:l |1,2]corr demm:hu ARDY m].l]-.,-:-ja.:nrlr‘ld:-m_ulcfiﬁ —
Contributions -
Documents '

1) A “W m WWM mwww

L [rosi o« L L
it a Job WRD {reg) [14] corr- dema.data ARD {reg) |1 51-:orr demadata ARD {reg) |1£jcorr demadata
X ABLS, flm2 M, Fui 18 C ] f :

Ly m L5, A= 325, F=LE5 C=2 21 e J‘ 1.3, Fe1.34,C=

I

Ol e o]

il
ﬂumum+mwwwwu &VMﬂWKﬂwwvhﬁﬁvmmmﬂﬁ AMHNWJ%J¢FW%W@NW4A{.

WARD {reg) [1,7 ] corr demndua MARD {reg) |1,Bj-mrr d:mm:hu
= SOLS, =388 E=i2E

Done 1] L7 FE wma 10
=
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| [ stop
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Research approach, Methodology (6)

RESEARCH GROUP
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Research approach, Methodology (7)

RESEA

User’s data Benchmark sxternal Privacy
(on-the-fly databases
data : :
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Protected
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end-user computer: oan-aware XY-Viewer

'RESEARCH GROUP

ENABLING COLLABORATIVE WORKING ENVIRONMENT

& ) O NHRG XY-Viewer 0.7.0 (0.7.0) - oan:/ /851314269 users /wilf/jobs/job-00007 /output/graphics.xyvz
File View Browse | OAN!| Heln

u O wilf @ hruker.t-\-ilfhl 4 job-00007 ¥ | | graphics.xyvz

= i /.
—— O Connect.. ¥ Clear Cache -
Q0LS, A=, F=lfs, C= 1 0N & C=1.04
[ Disconnect

J“MUL ‘_Jq JALU Jtl J‘M Nm’w @ Save Job Results As.. J‘LWWMUW

¥ Remove Job
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ARD {rag) |1,7] caol demad.u ARD {rag] |1.B] corr- demadata ARD{rag) [1,9] corr- demo.daty
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Brain insplred evolvable
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_ community C
community Ai ii community B

broker B
broker A
broker D
program A2 program B1
program A1 —L program B2

program D1 program D3 program D2
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Each broker 1is characterized by multidimensional
parameters {X;} like the computing load generated by
specific tasks, the availability of the resources,
the number of accesses or the semantic proximity with
the other brokers.

broker A

The dynamics of each parameter is expressed by a sequence of
discrete values corresponding to multidimensional point
processes.

time
Al
Ay W
A e o o
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Multidimensional point processes for a specific parameter

across several brokers
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RESEARCH GROUP
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g Brain inspired evolvable

ocnnnaoact
N \UJllllI\ o\ O

+ <z
C

RESEARCH GROUP

The skeleton cortex (fig. 8.3) from "On textures of
Brain", by Valentino Braitenberg, Springer Verlag,
1977.
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Modifiable links by Event Timing Dependent Plasticity

ink A—B

0

! weight
LTP

time—»
A tims

time—»
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Brain inspired evolvable
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Major Outcomes/Results

RESEARCH GROUP

e Concept proof and feasability have been validated.

e An OpenAdap.net testbed is active and used on a daily basis
by a Community interested in multivariate time series
analyses sharing a suitable format originally developed in
physics and successfully applied in financial forecasting
and modeling of stock market, analysis of origin of glacial
cycles, music, and biological data.

e A key element in the next stage of development consists in
making the brokers adaptive and dynamically interconnected
(like a neuronal network).

e The information will be processed and dispatched among all
components following a set of "learning" rules, for
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Major Outcomes/Results

RESEARCH GROUP

e The rules themselves will evolve and optimize 1in an
unsupervised fashion, thus allowing the emergence of
dynamic 1links among the adaptive brokers. Emergence of
nonlinear dynamics will make OpenAdap.net closer to the
complexity of a living organism.
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Conclusion and outlook

'‘RESEARCH GROUP

The service and software architecture deployed in
OpenAdap.net are not bound to a specific Community. They
constitute a global virtualisation tool ©offering new
opportunities to European focused SMEs to improve their
efficiency and strengthen their competitiveness independently
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