
A Self-Configuring and Self-Optimizing Job Scheduler

I. Motivation

Dynamic changes and re-configurations resulting from self-management in

Autonomic Computing (AC) systems are typically applied and accepted with little

emphasis on validation. Such changes need to be validated to ensure that the system

still conforms to the overall functional and non-functional requirements.

Lack of detailed designs and freely available prototypes of projects based on AC.

Such work products are highly valuable with respect to revealing many of the

software engineering issues surrounding the construction of autonomic systems.

 Incorrect goal specification in AC systems could yield potentially disastrous or

even irreversible effects due to the high level of automation, and ability to specify

system behavior based on administrator policies.

Autonomic infrastructure and OO design supports reuse for testing and hence

can be exploited to reduce the effort required to build these types of systems.

Autonomic managers for testing can be easily deployed throughout the system by

reusing a generic infrastructure for AC systems .

 Introduce a reusable object-oriented design that can be used to implement

autonomic features and their respective self-test components

 Investigate the problem of testing autonomic systems at runtime in the context of a

real problem –Job Scheduling.

 Present preliminary designs for data structures that can be used to test autonomic

systems using safe adaptation with validation.

Autonomic Software System shown on the left is comprised of managed resources 

touchpoints, autonomic managers, and knowledge sources that collaborate to 

provide a self-managing computing solution.

 Self-Testing Framework shown on the right is comprised of test managers, and test 

knowledge sources that are structurally equivalent to autonomic managers and 

knowledge sources, and provide testing services to the AC system.
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IV. Generic Manager Design

A generic design for autonomic managers and test managers implements classes for the

monitor, analyze, plan, execute (MAPE), and knowledge functions. A templated touchpoint class

(TouchData) is passed to the manager to direct it to the appropriate managed resource.

II. Goals

III. Autonomic Self-Testing

IV. Management Policies

 Policy design uses 

an XML schema 

which is divided 

into 3 major parts.

 (1) Monitor tag 

contains the class 

name of the 

touchpoint & 

sensor method

 (2) Analyzer tag 

contains symptoms 

that map state 

variables to values

 (3) Planner tag 

contains actions to 

be taken when 

particular 

symptoms have 

been recognized 

The XML policy is 

loaded into the  

generic manager at 

system startup

V. Prototype - Autonomic Job Scheduler

The Autonomic Job Scheduler (AJS) prototype simulates activities such as job

submission, servicing and monitoring of job executions, while incorporating self-

management and self-testing capabilities.

Requests are stored in a container which reconfigures its overall capacity, and

servicing of requests is performed according to a high-level scheduling algorithm

which can be changed at runtime. The algorithms implemented are FCFS and SRN.

 Self-Management 

Subsystem uses the 

strategy design 

pattern to organize 

scheduling.

 Self-Test Subsystem 

provides an 

automated test 

harness for 

validating the 

request container 

and agent pool.

An Activity Diagram of AJS describes the main operation of the autonomic

scheduling system. The orchestrating autonomic manager makes the decision as to

whether or not to swap scheduling algorithms based on the information in the

knowledge source. If the number of heavy requests is greater than five and one

agent is free then the scheduling algorithm would be swapped from SRN to FCFS.
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