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* New technologies and practices (BYOD,
smartphone) expanding Information System (IS)

* A new generation of IS is rising ...

* Pervasive Information System (PIS)
* |S services available anytime, anywhere
- Heterogeneity & Transparency

* Evolving IS into PIS demands a new vision
- Focus on the user’s needs, not in the technology
- Satisfying user’s goals according to the context
 Anticipating user’s goals for more proactivity
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* A new user-centric vision for PIS :
- Services satisfying an intention in a given context

N
S
CDO)\
goals user wants to achieve information that can be used
without saying how to to characterized the situation

perform it ' of an entity 12
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- Service Discovery:
- Offering appropriate service according immediate
user’'s intention and context

- Service Prediction:
- Anticipating user’s situation (intention & context)

2. <Intention, current context>
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Request manager

Semantic

B 3. Available services
Intention ’ -

services

4. Most appropriate service :
repository

Discovery Manager

l 5. <Intention, current context ,

’ ' selected service>
"

Prediction Manager

6. <Predicted Intention, selected service>
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- Bf Service Discovery

- Service discovery

- Selecting the better ranked service according
user’'s current < intention, context >

~ Intention ~ Service Discovery guided by context and intention

P |
é( Intentional Matching )—b(Contextual Matchung) » B
| 3 The most appropriate
Y A e Service

Semantically comparing Checking if current user’s
user’s intention / and context Cx A matches service

service intention I required context Cx®
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R} derecharche Service Discovery

* Intention matching

- An intention can be represented as [l
I =<wverb, target, [parameter[* >

- Semantic matching based on dedicated ontologies

- Target maiching
- Target ontology: possible targets make available by the PIS
* Level of matching: Exact, Subsume, Plugin, Fail

- Verb matching

* Verb ontology: significant actions authorized by the PIS

* Level of matching: Exact, Synonym, Hypernym, Hyponym,
Fail
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R de Recheret Service Discovery

- Context maiching
- User’s context (Cx, ): a set of observed values

considering context elements for a given subject
Cx, = < Subject, Context element, [ Values ] * >

- Service required context (Cxx_ ). a set of conditions
expressed over context elements

- Evaluating the safisfaction cx®, ., with respect to (x,

- Ontology matching for subject and context element
- Evaluating condition expressed over context values

n

Z(W * ContextConditionMatching (cx;, cx;))
i=1
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- Service prediction
* Proposing next service based on user’s history
- Situation 5, =<1

ur

(KXo STV, >
- Clustering: Similar situations grouped into cluster
represented by a cenfroid

- Classification: User’s behavior model represented
by a Markov chain

* Probabiliies to Move from oNe i wens, £ emerion’3

cluster fo anofther cluster *%
fbcogmm_ \t_:lusfers User's bom\or« - ”Model
‘w ‘;’“} :'Zb o Future Intention I,
/s N P/ »
e a D DN CD e G o -
s '<cn - - |\9 ) — . g
'«-f'?’- i ”.’\3,& u/' Service Svy,y
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- Service prediction
- Prediction based on the user’'s behavior model ¢

- Semantically matching current user’'s <1, Cx, >with

states (situations) represented in ¢
- Finding most similar situation, then its most probable

User's behavior Model

successor << St-1 5>

* Proposing service @D b
associated with :c;;

<< St-3 5>

t situati @QP
next situation <<st2> ,é:\ ™
Qlchonm@‘%

<< St-n >>
’ s‘ﬂ




~ PANTHEON - SORBONNE - ANT 2014 - Manuele Kirsch-Pinheiro@univ-paris1.fr
NIVERSITE PARIS

R de recherche Evaluation

- Evaluating feasibility of proposed mechanisms
- Scalability and quality (precision & recall)

- Environment:
* Intel Core 15 1.3Ghz and 4Gb RAM

- OWLS-TC2 dataset extended with intention & context
descriptions

- Trace database (scenario & random fraces)

* Resulis
* Promising results
- Quality depending on the dataset and thresholds
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- Evaluating feasibility of proposed mechanisms

Service Discovery Performance Clustering algorithm performance
15 8
14
13
12
11 -
10

** %%« +Intention/Context Service Discovery ++ @+ ~Clustering

Pdly. (in‘{enﬁ'bﬁlcd}\text Service Discovery) —— Poly. (Clustering)

©
ul

Time (s)

O r N W A U O N ®
N

10 30 60 100 200 400 7 17 38 76 116 186
Repository Size Number of Clusters

Polynomial trend of degree three

* Resulis
* Promising results
- Quality depending on the dataset and thresholds
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- Conclusions & perspectives

- Service discovery & prediction
* User-centric approach < intention, context >
- Hiding environment heterogeneity
* Improving proactivity and transparency

* Perspectives
* Improving performance by parallel computing

- Experimenting different clustering & classification
algorithms

- Experimenting on real data
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Questions?
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