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Dependable software

e Autonomic computing: arecent trend

— Devolving software management, maintenance to software
« Self-organising, self-healing, sentient, self-adaptive, self-aware, etc.
— Requiring meta-systems and meta-reasoning to;
 Continuous measurement and/or reflection on operational systems
« High-assurance: high-{integrity, availability, etc.}
— Complexity and uncertainty hiding through;
 adaptive capability to respond to changes including: fault&intrusion-
tolerance, thus masking errors, failures, etc.
« Dynamic architecture transformation and reconfiguration strategy;

— Thisrequires reasoning and consideration of a set of concerns;

» software architecture model including; components and their
Interactions, the properties and policies,

» Style and composition rules and/or norms that limit the
allowable systems adaptation operations.

A. Taleb-Bendiab, ICSE’ 02, Workshop on Architecture for Dependable Systems, Orlando, 20/09/99, Pages: 2



Integrity Management

« Dynamic architecture transformation often lead to

lnconsi stencies and conflicts
— Systems integrity
— Quality of service, etc.

* Reqguirement for a software adaptation engine with;
— Conflict detection and identification

— Conflict resolution
e Solution generation, negotiation
 Change plan enactment, etc.

— Control strategies defining;
« Transformation rules, regulations, patterns, etc.

e Our approach is amiddleware to support for self-
adaptive software conflict management.
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Related Work

o Sdf-Adaptive Software

— Can be defined as software with computational
reasoning capabilities to monitor and change its
own structure and/or behaviour to adapt to Its
operating environment and recover from errors.

» Reflective middleware
« Dynamic configuration control and management
« Conflict resolution

— Negotiation Protocol

— Exception handling
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Reference Model #1

Sysiem [dentifier Sysiem Type
SwsternOne  (51) Systern One pedionms the producttve operations of the orgarazation. An organization may be corgosed of & nureber of 51s, each
Cperatiors providing a distinet product or service. Each 51 consists of an operational elemment controlled bar a marnagement process and in
contact with the operational erpimrrnent and iz in somme respects is sivailar to the plartimanagernent arrangernent adopted by contiol
systern theory,
§ Management
System Two  (52) 3 oy L{r;t tory i that it atterrgts to cordain or
Coordination r facilities such as scheduling and

(5

al 531 needs.

Syetern Three (33)
Contiol

Systern Three is coned)
within this systern will
production, althongh st

le Inabageiment processes corfained
eaoce provision and strategic plan
fran in the rorrnally accepted sense.

Syetern Three® (53%)
Audit

Swetern Three* I:reada.sl %y —Vai poress and provides divect access to
the phyeical operations = Vanety g esgentialby provides additional data
erver and dhive that pic AN = Attenuation

<] = Amplification

SysternFowr (54

Swystern Four & concerned with planning the way ahead in the light of external ervironrmerdal changes and mternal organdzational

Intellizence capabilities. To this end, 34 “scans’ the ersirorenent v trends that ey be ether beneficial or detrimental to the orgardzation and
constructs deseloprnental crganizational plans accordingly. To exenre that such plans are grounded i an accurate appreciation of the
current orgardzation, the intelligence function contains an wo-to-date model of orgardzational capability,

SweternFove  (33) Swetern Frre deterrnines the overall panpose of the orgardzation ie. defines the actiities that ave perforrned by 51z, As guch 35

Polizy represernts the policrforraulation or normative planning function, Policy forrodaton is infbrrned by o "world-saew" provided by 54

[

and representing the current beliefz and assurgptions held brthe system sbout the ersdmrment and models of current organizational
capability popmlated ber data flowing froza the lower lesvel systerns inthe organization.
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Reference Model #2
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Adaptatlon Usage M odel
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Example Programming Modéel
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Conclusons & Future Work

* Presented an architecture for conflict resolution and
management for
— Self-adaptive software
— Supplied as a middleware service
* Presented an example illustrating;
— Propose programming model
— Usage model
e Further work

— Resolution session control and management
— Evauation.
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