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THE EVALUATION
FRAMEWORK

An initial catalog of adaptation properties and the
foundations of a process to drive the assessment of
adaptive software systems

Our Methodology
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Applying Our Framework

Application case: Appleby et al. Océano [1]

Dynamic allocation of infrastructure
resources to guarantee contracted SLAs

cf. Sections 2, 3 : for the proposed definition
and possible values for each of the
characterization dimensions
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Appleby et al. Oceano - SLA based management of a computing utility. In 7th IFIP/IEEE
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The Characterization Model

Control Control

Symptoms| Error
Analyzer
Transduced
Control Output
Transducer

Adaptation Reference Measured Computed
goal inputs outputs control actions

External
Context

Self-* properties, and The way how adaptation Values measured in the The way how the managed
functional and non-functional goals are specified managed system system is affected: structural,
requirements behavioral
SLAs: average Response time per 1. Assign CPU
Self-managing response time per request in an interval 2. Process allocation
of time 3. Load balancing

request <= x
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The Characterization Model

Adaptation
Noise  peasured
Contrel

Output

Control
Control Control Control
Adaptation Controller

Transduced

Comtext Control Qutput
= Transducer
System Adaptation Evaluation and
Structure Properties Metrics
Controller and managed Observable and measurable The way how researches are
system properties for assessing the evaluating their approaches
adaptation
C: MAPE-based P Performance of the adaptation
MS: Modifiable/ reflection Settling time process (response time)
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Control Actions

Continuous signals affecting Discrete operations affecting
behavioral parameters the software architecture

Managed System's Structure

Modifiable structure

Non-modifiable structure
Software models and reflection
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Catalog of Adaptation
Properties

Where the

Property is

Adaptation
Property Mechanism Observed

Stability Dynamic Managed system

From Control Accuracy Dynamic | Managed system
Theol Settling Time Dynamic LELI 1. Assign CPU

Small Overshoot 14 PRENEREEREE 2. Process allocation
Robustness Dynamic Controlle: JKIINerYel balancing

T ep—— Termination Static Controlley
SAS pal Consistency Both Managed system

Scalability Dynamic Both

Secr Dynamic Both

||] cf. Paper Section 4.2: Adaptation Properties
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A Process for Evaluating
Self-Adaptation

Identify
adaptation Map
Characterize properties to . Define
the SAS [:> evaluate the E> properties [> metrics
adaptation o QAs
mechanism

INFO Adaptation Properties

[I DETAILED cf. Paper Section 4: Measuring
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Why should you help us
improving this framework?

SAS Benchmarking - To agree on
standardized V&V

assessment methods

—
. In SASs we trust

To increase discussion

and analysis toward Self-Adaptive Systems Adoption

objectivity o oon
el To advance toward SAS
oy consolidation
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Conclusions
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No properties = no standard metrics = no evaluation

Is performance all about it?
o J

Many promising adaptation approaches!
can we trust them?

Control theory properties and QAs as cornerstones

Our evaluation framework paves the way toward
improving SAS assessment
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Future Work

Refinement and application of the adaptation
properties catalog

)

Standardization of properties and metrics

Trade-off considerations when assessing multiple
adaptation properties

W

Adaptive instrumentation for supporting run-time
monitoring and run-time V&V

|
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This work has been inspired in part by many of the discussions that took place
in Dagstuhl seminar 10431 on SEfSAS. We thank all of the seminar participants!

Universidad de
los Andes

Universityof Victoria 21/23

BIiNRIA




