Fraunhofer Institute for Open
Communication Systems

Functionalities of
Ubiquitous Service Platforms

Dr. Stephan Steglich
stephan.steglich@fokus.fraunhofer.de
Fraunhofer Institute FOKUS

February, 2005

09.02.2005 1



o Ks Functionalities of
Ubiquitous Service Platforms Fraunhofer

Offene Kommunikationssysteme Institute for Open
Communication Systems

What functionalities are required for ubiquitous service platforms?

Non-functional aspects including:
« Innovative & flexible business models
« Service lifecycle management
— Rapid deployment
— Distributed (Component & Service) Lifecycle management
« Component-based Management
« Service management
— Traditional FCAPS
— Trust and Privacy management and guarantee
+ Etc.

Functional aspects including:
« Adaptive Behavior
— Learning
— Providing the necessary data in suitable format
« Distribution of functional components
— But ensuring cooperation of distributed functional components
= — Ad-hoc cooperation
—— « Rule-based programming
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« Ubiquitous Service Platforms have to support a number of
essential functions to enable application and service developers
to exploit the potential of the mobile environment to the full extend.

« Enabling Adaptive Applications and Services
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Appl execute certain algorithm (program logic) - static, non-adaptive
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« Adaptive Applications

— Consider situation and user data (= contextual information)

 Static information, such as general user preferences and
application parameters, but more important are

« Dynamic real-time data = known as Context
— Adapt behavior to them like living beings do
— “Intelligent” / “smart” behavior

— Users prefer Adaptive Applications over non-adaptive,
static, dense applications because they behave natural and
(up to a certain degree more) intelligent!
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 Nowadays = Adaptive applications consider only a limited number of
situational data
— Directly built into the application logic = static and inflexible
— There is no semantic interoperability among different applications
— Lack of optimization potential, all relevant raw data must be
transferred to application

— Adaptation solely implemented in the application code
Today: Limited

T Situational Data (Context
Appllcatlon in Number and T ',-”—-\/-'a‘-,-'('o\\ )
Type S ) () Information
I C{onS|der raw ddfé . (®) Sources
Algorithms Influence behavior o &L
Logic Behavior - . N et
Adaptation of <
behavior only ¥ — — .
M Hard-coded, static, inflexible
limited and :
e mblete! Only specific well-known
- information sources!

« Today: Bottom-up approach: \Which available data can be considered
(based on available technologies etc.)

Instead of: Top-down approach: Which data (contextual information) is
essential and desired! - semantic description of relevant contexts,
independent of concrete information sources

!
I
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 Top-down approach: Application specify the context types, which is
relevant for reasonable service adaptation without limiting the specific
technology!

— independent from any specific type of information source!
— using “real-world” descriptions

« Ubiquitous Service Platforms will translate and mediate between
application and information sources by Interpretation and Reasoning

High-level -_
t % loay- Ontologies T-Box Technology- . .
Applicati (technology: i Situational Data (Context
pplication independent) A-Box o SF:eCt' lict JRNE S AR
Context Information E ontext data TN s
_|| Service Platf. ¥ A —~(@))
Context Types ; e (e N
Interpretation —vy FRVA PO G o T
Algorithms Context Data Reasoning acquisition TN o PSARE
Logic Behavior Common | — Interpretation and < )
Semantic Reasoning > TN
model enables revaluation of data _
rule-based Based on what is known Informat|0n
reasoning and is what requested Sources

* Application developers do not have to implement technology support

» Instead they can specify which contextual data of interest (in a top-
down approach)

« The Service Platform knows how these requested data can be derived
and extracted from available information sources

« Contextual framework of sets of chained rule-based context interpreters
—> easy to manage and extensible because of using semantic models

€=_
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» Application specify what is of interest (= subscribe)
» Information sources specify what can be provided (= publish)

» Reasonable interpretation paths = only relevant information is
gathered from information sources

— Efficient
— Need for languages and models to describe semantically

— the application’s requested context and
— the information sources
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Thank you for your attention!

stephan.steglich@fokus.fraunhofer.de
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