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Reflective and Adaptive Techniques

A reflective system is one that provides a representation of its own
behaviour which is amenable to inspection and adaptation, and is
causally connected to the underlying behaviour it describes

“Reflective flexibility diminishes the importance of many initial
design decisions by offering late- and runtime-binding options to
accommodate actual operating environments at the time of
deployment, instead of only anticipated operating environments at
design time.”

- R. E. Schantz and D. C. Schmidt, "Middleware for
Distributed Systems”
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Reflective Channel Hierarchies
A shift in responsibility of channel selection from the publishing client to the middleware
service will alow the application of reflective techniques in channel hierarchies

Reflective and adaptive techniques can be used to dynamically grow and alter the hierarchy to
meet the needs of its changing environment and operating conditions

Reflective Channel Hierarchies adapt the structure of their channel hierarchy to better represent
its contents, and to meet the requirements of its users

Chameleon Reflective Messaging Service

... 4
Query Elwjing {fiteri]

Provides consumar

Agdd behawar

ATEEEE
Publisher

o inenming Cunsumun
filtering on channels
Feedbatk i
T Rer cerace mleracton
oty el will CORSUMErS
Channel

[Channel Hierarchy Model Find channel
Maintain medsland (g and migraies
underlying hierarchy channels

- Commerical_Vehicles
- Coaches

Raficotive
Puhlish megsage Behadnrs
1o the senice

Sell

- Commerical_Vehicles

Pubiish messages

COTBUTEEE THESFRNES
N 3 SPECHc channet

Chameleon Reflective Messaging Service Architecture Overview
Reflective Channel Administrator
» Exposes a meta-model to express the structure of the channel hierarchy
* Meta-model is a causally-connected representation of the channel hierarchy; any alternationsto the
model will be replicated in the underlying hierarchy enabling its run-time inspection and adoption

Reflective Channel Hierarchies With Chameleon

+ Publisher interceptor is responsible for publishing messages in the hierarchy

+ Based on the rules of the active reflective policies the interceptor selects the most relevant channel for the
message to be published in

+ The resulting system is analogous to a post office: - messages are placed into a black box, how the messages
are sorted (published) is of little concern to the sender

Reflective Policies to Achieve Reflective Channel Hierarchies
Currently two policies have been identified to realise reflective channel hierarchies:
- Consumer Filter Monitoring
Consumer filters are examined to expose common filtered fields/'values. If a significant number of
similar filters exist, the policy reacts by creating relevant channels for these messages
- Message Traffic Pattern Analysis
Adapts the hierarchy based on a pattern analysis of messages submitted to the service
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This work forms part of the V-LAB research project whose goal is to develop a
system for the virtual brokerage, optimisation and management of road freight
carriers. V-LAB combines diverse technologies to create a multi-agent software
system that will facilitate companies competing for extra work convenient to their
individual schedule. The system will be areal time broker that offers parcels up for
delivery, and then allows companies to compete for these jobs by creating tenders
for their delivery.

One aspect of messaging within V-LAB deals with job requests for the brokerage.
A jobs location and completion time is an important factor for companies
competing in this marketplace. Depending on the scenario of the deployment, the
scales used to measure the location and times differ.
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Alternative deployment scenarios with different domain specific criteria include
Fruit, Oil, Gas, Automotive and several others.

A static channel hierarchy requires predefined criteria for every potential
deployment scenario in advance. A reflective channel hierarchy allows the
consumer to choose the criteria, enabling a channel hierarchy to evolve (or grow)
and constantly adapt into one customised specifically for the deployment
environment.

Starting from a single channel (seed) a customised channel hierarchy (tree) can
grow based on the expressed requirements of its consumers.

All comments and feedback on this work is welcome,
Please email the author or use the forms provided.
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