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Problem Environment
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for building interoperable distributed systems
Web Services, Semantic Web Services, Grid Services
Service oriented computing
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Are services same as objects ?
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Principles such as inheritance and polymorphism
Enable reuse, software maintenance and structured evolution
Need of applying OO principles for services has been felt



A Motivating Scenario
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B need to search an alternate from all services in the registry: Scalability Problem

E client service(s) may need to be modified to invoke a different service; WSIF
enables dynamic invocation/late binding but not enough: Adaptability Problem

B customization for customers might lead to changes in a service: Evolution
Problem



An OO Based approach to building SOAs
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E Services in an SOA
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E Inputs, Outputs, Preconditions and Effects (IOPES)
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B are Web Services that conform to a set of conventions

Web Services/
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Grid
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Object
Orientation

for service lifetime management, inspection and notification of service state changes, and handling of

faults

F address the need for management of distributed and long lived state that is required in distributed

applications



An OO Based approach to building SOAs
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B Key architectural principles of OO paradigm




A Semantic Model for SOC
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Service Type
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Types and Instances

a semantic specification of the service
the specification consists of
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state-
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A Semantic Model for SOC (contd.)

Advantages

Issues
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| Service Type |

Semantic Model for SOC (contd.)
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profileType
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B enables new services to be defined in terms of existing ones ' N
B <I,0,P,E>s of a composite service are defined in terms of operationbescription
<|,0,P,E>s of its component services E |
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E The set of stateElements of a composite service is a union of setsof
stateElements of component services

E Each operation in composite service is composed from operations in the
component services

B operationDescription of each profileType is created from operationDescriptions
of those operations that get composed to realize it

B The <I,0,P,E>s of an operationDescription of the composite service are defined

as follows:
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Semantic Model fo
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Semantic Model for SOC

Message

Delivery
A

SMS

PhoneCall

Pager

B defining a new service by establishing an IS-A relationship with an existing one
B A derived service could be substituted for a base service

E the set of stateElements of new service is a superset of set of

stateElements of the base service

B derived service may add new profileTypes or new operationDescriptions to

those inherited from base service
E for derived operations, <I,0,P,E>s are defined as
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Semantic Model for SOC (contd.)
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Implementation
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E Based upon the concepts proposed here
E allows service level functional comparison
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B two-staged architecture for scalable
composition of services

B utilizes principle of classification for
segregating functional composition and
non-functional composition

B Adaptability paper in next session - ICWS
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Conclusion
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Presented a model for mapping and utilizing OO principles in SOC
Unifies various services efforts going on in different communities

Adding support for OO based operations in a service creation tool
Middleware for supporting Service evolution

Type Safety issues

Extending the model to conversational services
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