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Outline

e Observations/Recommendations
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Definition

— Failures (e.g. processor or communication)

— Performance

Environment Changes
uncertain controlled changes
< [ault Tolerance Adaptive Systems Configurable —e——-
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Motivation

— Increased complexity (space autonomy)

 Object service architectures technology foundation
— Replication of services not good enough (restrictions on service use)
— New component-based architectures support object evolution
— Configurable infrastructure is needed
— Agent-based computing: execution, monitoring, planning, coordination

e “Information warfare”
— Situation assessment module
— Security
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Requirements

* Provide ability to add/remove modules and bindings
 Provide access to messages in transit

* Synchronize activities

» Client support for interface discovery

e Support for component evolution (versioning)
 Provide adequate system performance
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Design Trade-offs in Dynamic Reconfiguration

 Aggregation/delegation vs class-based inheritance
« |dempotent vs nonidempotent actions

« Transaction vs nontransaction

« Semantic component knowledge

» Security/access control

 Operating system vs middleware design
 Performance vs overhead

« Legacy vs new applications
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State of the Art Assessment

— Commercial offerings - principally stateless models, document/office oriented
— Agent-based computing - promise for greater flexibility, autonomy

 Challenge: Interface discovery and semantic information
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Techniques

« Consistency and coordination/monitoring
— Recovery and avoidance
— State save/restore mechanisms
— Reconfiguration points (resource-lock)
— Adaptive situation assessment (agent-based computing model)

 Event-based communication (multicast, publish/subscribe)
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Architectural Approach
(Basic Notion)

— Redirect communications of reconfiguration target
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An Architectural Approach
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Observations/Recommendations

— Recognize need for a supporting infrastructure
— Source code may not always be available.

 Legacy systems will likely need to be restructured.
— Wrappers
— Compiler augmentation

 Accurate state representation crucial
 Watch performance

*More info: ATM Dynamic Reconfigurable Systems: Issues and Techniques, P. Schmidt
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