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o8 Motivation

Introduce and support dynamic availability in
component-based applications

What is dynamic availability ?

> Situation where functionality provided by components that is
being used or that could be used by an application becomes
available or unavailable during execution, potentially outside
of its control

A trend that is becoming more common

> Extensible systems, continuous deployment, wireless
connectivity, web services, context-driven applications

However
> Not explicitly supported in existing component frameworks




i Component Orientation

Founding principles

> Applications are built by composing (i.e., assembling)
reusable building blocks called components

> Component development and application assembly are
activities that are clearly differentiated

Component characteristics (Szyperski)
> Binary unit of composition
> Contractually defined interfaces
> Explicit dependencies
> Independent delivery and deployment

But also...
> Separation between package, component, and instance
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dly Service Orientation

Founding principles
> Applications built by composing reusable building blocks
called services

> Service development and application assembly are
activities that are clearly differentiated

Services
> Functionality that is contractually defined

> Description : syntactic + semantic information | implementation

Late integration
> Late discovery of service providers, prior to or during
application execution
» Use of the service-oriented interaction pattern (trading)
> Substitutability and dynamic availability are hypothesis
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&l Differences Between Approaches

Building block integration time
> At the time of assembly in component orientation
> Prior to or during execution in service orientation

Dynamic availability
> Not an explicit assumption in component orientation
> Present in service orientation

Other differences

> Packaging and deployment not really considered in
service orientation

> Concept of instantiation not present in service orientation




#4 The Gravity Framework

A framework to build and execute component
based applications where dynamic availability is
present

> Dynamic availability occurs as a result of continuous
deployment activities

Service-oriented component model

> Introduces concepts from service orientation into a
component model

Execution environment

> Provides adaptation logic that enables applications to
exhibit autonomous adaptation properties

> Targets non-distributed client-side applications




&l Service-Oriented Component Model

Introduces concepts from service orientation into
a component model

Principles

> Component description is used a contract, similar to a
service description

> Component instances provide and require services

> The service-oriented interaction pattern is used as a
means to bind component instances and to manage
compositions at run time

Challenges
> Adaptation to dynamic changes
> Dealing with ambiguity




Provided
services

Service /

properties
<key, value>

Required
services
(service
dependencies)



Contract fulfilled by one or more implementations

Control

interfaces
Implementation-
specific service
dependency

Deployment

dependencies

> An implementation can provide additional services or have
additional service dependencies
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s Adaptation Logic
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Execution environment manages two levels
of adaptation logic:

Instance level

> Management of a single instance with respect to
Its service dependencies

> Supports the arrival and departure of component
Instances and their provided services

Composition level

> Management of a composition with respect to a
set of instances inside a scope

> Supports the arrival and departure of components



- Instance-Level Management (1)

Servi ce

Invalid instance valid instance

Instances can be invalid or valid
> Invalid = dependencies not satisfied, services not provided
> Valid = dependencies satisfied, services are provided

Intentional creation

> The intention is to create a valid instance, but validity is
not guaranteed when instance is created

> The framework will try to honour the intention based on
service dependency properties




#% Instance-Level Management (2)

Service Dependency Properties
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M Instance-Level Management (3)

The instance manager is responsible for

> Dependency management
v Life-cycle management

> Maintain validity
o Service publication
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M Instance-Level Management (4)
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Can be used to create certain types of
applications

> Typically built out of singletons that are created as
a result of deployment activities

> Core component instance uses or provides
services.

These applications are capable of automatic
> Self-assembly

> Functionality integration

> Functionality removal

> Functionality substitution
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9y Instance-Level Management (5)
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& Instance-Level Management (5)
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9y Instance-Level Management (5)
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#8 Instance-Level Management (6)

i

Ambiguity occurs when multiple candidates
fulfil a service dependency
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Ambiguity can be limited by using filters
> But substitutability is hindered...
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b Instance-Level Management (6)

Filters are not useful when multiple instances exist
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#8 Composition-Level Management (1)

Composition
> A set of component instances created inside a scope

Scope
> A well defined boundary that constrains service
dependency management
> Each scope has an associated service registry

> Scopes only allow ambiguity to be limited, but scopes can
also be nested

Composition descriptor

5> Guides instance run-time creation of instance inside a
scope
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Using scopes to limit ambiguity
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Nested scopes result in hierarchical compositions

C

Application

Manager

A |

WebBr owser Ser vi ce

‘ Instancel:

"\ Instancel: Pl ugi nServi ce égc::be
HifEls 1..1 Plugin
Browser dynami c
(type="pdf")
&(vendor =" adobe") t ype="pdf"
vendor =" adobe"

B

WebBr owser Servi ce

Instance2:
Web

Browser

1..1

dynam c
(type="pdf")
&(vendor =" adobe")

Pl ugi nServi ce [ablsle

Instance2:

PDF

t ype="pdf"
vendor =" adobe"




#84 Composition-Level Management (4)

A composition descriptor defines a set of
iInstances to be created inside a scope at run time

> Defined in terms of placeholders which allow
substitutability and dynamism to be supported

> Non-explicit bindings as instance management occurs
once an instance is created inside a scope

A placeholder represents a set of instances
> A component contract

> Cardinality: optional/mandatory singular/multiple instances
> Filter

Run-time management
> Valid = mandatory instances can be created

> Invalid = mandatory instances cannot be created, the
whole scope is destroyed

> SO interaction pattern used to locate factories




Composition-Level Management (5)
Component instances created through factories
> Modeled as services provided by singleton instances

> Factories service properties contain information about the
properties and the services provided an required by the
component implementation
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Elements of a composition descriptor

Composition scope
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S

Service properties

An instance can be created inside a placeholder if
> Component fulfils the contract
> Additional provided services accepted
> Additional required services accepted if optional
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M VValidations and Project Status

b, ol
Y

Execution environment built on top of the Java-
based OSGIi services platform
> Service registry
> Deployment mechanisms

Framework available for download
> Open source project (http://gravity.sourceforge.net)
> Small execution environment (tested in a Zaurus PDA)

> Several research and commercial projects have created
applications based on instance-level management




¥4 Future Work (1)

Service and component description
> Currently description is purely syntactic

> The concept of placeholder is too restrictive as it is to
close to the component implementation, this could be
Improved to make it closer to a service description

More sophisticated rules for adaptation logic

> To express aspects such as the temporalness of a binding
> To better deal with ambiguity

Lessen the impact of dynamic availability
> State transfer
> Ul changes




Plastic interfaces

Future Work (2)

> Currently a simple approach is followed
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§ Future Work (3)

Study other causes for dynamic availability
> Contextual information could define availability

Gravity (Service-Oriented Component Runtime)
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P Conclusions
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Gravity follows a pragmatic approach to support
dynamic availability in a component model

> Adaptation logic is extracted from application logic

> Simple rules result in sophisticated behavior

Uncovered the major challenges of dynamic
availability

> Adapting to changes

> Dealing with ambiguity

Current results have been encouraging
> Framework has been used in real projects
> Interest from the industry (OSGi Alliance)
> Many open areas for future research




