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Framework objectives

- Significant reduction in development effort/expertise/cost
— component reuse
— off-the-shelf technologies & tools

: Major improvement in application flexibility/robustness
— model-based development
— automated code generation

New powerful capabilities
— new classes of policies
— support for system-of-systems development

Oxford University Computing Laboratory



Typical drawbacks of self-* architectures
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Typical drawbacks of self-* architectures
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Generic self-* architecture
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Generic self-* architecture
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B Policies

Generic self-* architecture
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B Policies

Generic self-* architecture
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Implementation
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Policy engine = ((NET/C#) web service
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Implementation

Policy engine = (.NET/C#) web service
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S Implementation — hierarchical system of systems
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Implementation — system-of-systems federation
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Application development

generate/implement configure policy specify/select
application-specific ||engine & deploy new self-* policies
components components
(system developer) | |(system administrator) (system user)
Generation Deployment Exploitation
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Application development

Sample self-* application

Allocate data-centre servers to clusters of different priorities &
variable workloads such that they achieve user-defined levels
of availability in the presence of cluster component failures.

Generation Deployment Exploitation
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Utility-function policy
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Online quantitative analysis in self-* systems

Sample self-* application: summary

user-specified
target availabilities

The allocation of data-centre
PP SRS servers to clusters is managed
automatically, based on high-level
system objectives specified by
data-centre administrators.

SEREREESE

Expected avallability

SR tatsh

monitored server allocation
workload decisions
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Case study summary

Resource type

self-* areas & policy type application domain
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Allocation of self-monitoring CPU capacity
CPU capacity \/ self-optimisation \/ allocation
Goal-driven self-monitoring CPU capacity
CPU sched. \/ self-optimisation \/ allocation
Disk drive \/ \/ self-monitoring \/ dynamic power
DPM self-adaptation management
Ctrl. of cluster \/ \/ self-configuration \/ availability
availability self-protection management
Dynamic gen. self-monitoring online report
of web contenr \/ \/ \/ \/ self-generation \/ \/ \/ generation
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