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Raymond’s \/lew

The high level of quality of free software is partly
due to the high degree of peer review and user
Involvement

Raymond 1999

This hypothesis

IS based on anecdotal rather than empirical
evidence

needs to be validated and tested rigorously
through empirical data analysis
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Traditional Notions of Quality

the degree to which a system, component,
or process meets (1) specified

requirements, (2) customers or user needs
or expectations

[IEEE 1999]
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Traditional Notions of Quality

the degree to which a system, component,
or process meets (1) specified
requirements, (2) customers or user needs
or expectations

[IEEE 1999]

conformance to explicitly stated functional
and performance requirements, explicitly
documented development standards, and
Implicit characteristics that are expected of
all professionally developed software

[Pressman 2000]
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Metric for OSS Quallty

This work attempts to

identify notions of quality for open source
software

understand the factors contributing to quality
of such software

discover relationships among factors

model these relationships to derive a metric
for quality
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Open Source Methodology

based on
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Open Source Methodology

based on
frequent
decentra
accessib

neta release
Ised contribution to a code base

ity (to code) as open as possible

extensive peer review
ignoring the traditional software models (?)
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Three Notlons of Quallty

Quality by
Access
- Open access, extensive peer review

Development

- frequent beta release, decentralised
contribution

Design

- good design and documentation

- traditional notions of quality (?)
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Relationships between Factors

Factor 1 - Factor 2

Quality provided by Factor 2 is dependent
on quality provided by Factor 1
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Relationships between Factors

Factor 1

Quality provided by Factor 2 is dependent

- Factor 2

on quality provided by Factor 1

Factor 1 |

| Factor 2

Quality provided by both factors

complement each other
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Quallty by Access
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Quallty by Access

suitable
format

e aftractive for
developers

¢ Workable for
development and review

e appropriate for
free distribution
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Quallty by Access
suitable |accessible
format medium

e the Internet
by means of

e project web server

e bug tracking systems

e version control systems
e malling lists

e discussion forum
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Quallty by Access
suitable |accessible
format medium

unrestricted

Y

aCCessS

e maximise outgoing
Information flow
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Quality by Development

Frequent beta release

Effective communication,
coordination and management

A

Y

Choice of programming
languages and environment

A

Y

A

A

Y

User testing and
bug fixes

A

Understanding of goals and requirements
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Quallty by Des:gn

use of recognised design frequently updated

Y

and engineering techniques documentation

A

Y Y

correctness

Y

formal analysis
and verification
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Quallty by Des:gn
use of recognised design | frequently updated
and engineering techniques 1 documentation

A

Y Y

correctness

Y

formal analysis
and verification

Factors for traditional software quality

e good software engineering practices
e formal techniques for design and development
e UpP-to-date documentation
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Deriving a Metric for Quality

R Factor 1 d - Factor 2 K:

Every factor is assignhed an index value between
0.1 and 1.0, greater than 0 and not greater

than 1.0. The value corresponds to the quality
provided by the factors for a given software project,
where the higher the index value the higher the
guality provided by a factor.

For the above relation, we calculate the product of
the indices, such that

F1x (F2+ (FLxq)) . .
where q represents the proportion of quality provided
by Factor 2 enhanced due to the quality provided by
Factor 1, with 0 < g < 1.
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Deriving a Metrlc for Quallty (2)

F1

g

Factor 1

<
Bl

I

| Factor 2

FZ

For a relation where the guality provided by both
factors complements each other, we calculate the

overall metric as follows

(F1+ (Foxr)) %

(R2+ (F1xQq))

where r represents the proportion of quality provided
by Factor 1 enhanced due to the quality provided by
Factor 2 and q is the corresponding proportion of
guality enhanced for Factor 2 due to the quality
provided by Factor 1, with 0 <r,q < 1.
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Ongoing Work

A metric Is derived for the entire model

where

Quality by

Y

development L

Quality by
design

Quality by access
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Ongoing Work

A metric Is derived for the entire model
where

Y

Quality by Quality by
development L design

Quality by access

e Assess guality for existing open source projects
e Refine gquality factors and their relationships further
¢ Identify factors to be added/modified/deleted
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Conclusion

Quality assessment that covers both open
source and traditional attributes
— room for more factors

A generic model
— flexible relationships between factors
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Conclusion

Quality assessment that covers both open
source and traditional attributes
— room for more factors

A generic model
— flexible relationships between factors

Challenges

How do we decide on a quality index?

Should we consider domain specific
attributes?
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