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Abgtract

This paper presents the roles of the Software Qudity Organization in software development as

observed in dozens of commercid organizations.

It looks a the different ways the qudity group's

purpose and charters were viewed. The potential benefits and drawbacks for various charters are
discussed, dong with the organizationa structure and typica activities for eech. The idea that the
charter for the qudity group changes over time is dso presented, dong with observed progressons in
organizations. The various possible organizations, charters, and roles are described and related briefly
to quality systems described in both the SEI Maturity Model and 1SO 9000 Standards (1SO 9001 and
SO 9000-3). It describes the impact on product quality of the different types of development process,

and possible rolesfor the software quality group.

I ntroduction

The purpose for software quality
organizations ranges from testing products to
providing information and expertise about the
product and development process. The group
may adso provide knowledge and training on
product tefting, process creation and
management, toolsats, and metrics. The
various tasks of the software qudity group are
described, and the order they typicaly appear
a the organizations grow and mature
presented. This provides a foundation for
undergtanding the contribution of the qudity
assurance organization and the value they can
add to the product and process quality.

The roles of software qudity assurance
bascdly correspond with the tasks they
accomplish. The roles range from acting as an
extenson of devdopment for debugging

software products, to development process
definition and control. Verification and
vaidation, acceptance testing, measurement and
metrics, and process consulting are adso roles
that software quaity groups sometimes assume.
The various charters that the organization may
assume are described, and the impact on qudity
is addressed for each charter.

As the organizations grow and change, the
needs and roles a'so change. Depending on the
type of product and organization itsdf, the life
cycles may differ and the tasks done by the
qudity organization evolve. The evolution takes
familiar tracks, following patterns based upon
the maturity of the organization and other
factors. The SEI Maturity Model and other
dandards are relevant in understanding the
importance and roles for the qudity group.



Quiality Group Purpose and Roles

Figure 1 shows the basic purposes, roles,
and activities established for software qudity
groups. It aso describes some of the activities
and roles for such organizations. Although an
organization my fit the description well a one
time, it is likey to change as the organization
evolves and matures. It is dso likely that any
given quality group has characteristics of many
of the organizations. Generaly, however, there
is one primary or predominant theme in the

group.

When the god of the organization is to test
products, the group usualy acts as an extension
of the development organization in performing a
debugging function.  The group's primary
activities are to develop and run tests, with the
primary emphass on reporting defects. The
magority of time is generdly spent running the
tests and reporting the results.

Another, more subtle verson of the testing
god isto measure the qudity of products. This
differs from smply teting in the group's
emphasis on achievement of specific levels of
qudity. The group often does not do the
primary testing, but rather oversees and reports
on the results of other group's activities.
Although they may act in a more advisory

capacity, the focus is 4ill on testing and
measuring the quaity through product defects.

A different god for the qudity group occurs
when they focus more on the organizaion's
processes, rather than the products. This often
occurs when the organization focuses on
metrics programs and expands beyond the
nebulous "defects hgppen” theory into an
undergtanding that "defects are built in". The
role becomes more generd, tha of information
brokers seeking ingghts from what ever datais
obtainable. These metrics programs change the
role of the qudity group in information
engineers, gpplying the data to understand and
improve the organization.

When process definition is the god, the
qudity organization performs more of arole of
quaity and process engineering. They assess
risks and design processes to reduce the risks
and increase the quality. This becomes more of
amanagement approach than atechnica one.

As a guidance resource, the quality group
provides expertise and reference information so
others in the organization can effectively do their
jobs and improve qudity. This reference
information includes how-to as well as what-to
guides, and measures of qudity and ther
meanings.

Goal Activities Roles

Test Products Test development, Testers, extension of
test execution development

Measure Products Tedt oversight, Measurers, Quality

reporting results hurdle

Measure Processes Metrics Information Engineers

Define Processes Process and Risk Quality and Process
management Engineers

Guidance Resource Qudity Reference Qudity Engineers

Figure 1. Quality Group Goalsand Activities



Softwar e Development Life Cycles

The various Software Deveopment
Organization Life Cycles (SDLC) are described
in Figure 2, and Stuations where they are most
goplicable and effective are shown. The
SDL Cs described include the classc waterfall,
prototyping, spiral, decomposition/integration,
and variations encountered and cregted in
various organizations. The appropriateness for
the life cycles is described in redion to the
dability and underdanding of  product
requirements.

For example, the classic waterfdl approach
to software development is most appropriate
when the requirements can be fully known
before beginning development, and they don't
change subgantidly during the product
devdopment. If they change subgtantidly, a
goird gpproach is more likdy to fit the
organization's needs.

The qudity groups roles occur
independently of the life cyde involved. The
Specific activities differ on a technicd leve, but
the various possible roles remain the same, and
the progresson and evolution occur in the same
ways.

Life Cycle Product Reguirements
Wateafdl Known, unchanging
Prototyping Unknown, changing
Spiral Unknown, unchanging
Decomposition/Integration Known, unchanging

Cleanroom

Known, provable

Fourth Generation Techniques

Unknown

Figure2: Most Appropriate Software Development Techniques
Based Upon Product Requirements

Organization Maturity

Organization maturity is not an indication of
the age of the group. It has been defined as a
loose measure of the formality of the processes
used by software deveopment. In my
experience, this maturity roughly correlates to
the role of the software group.

The rddionship of the chater of the
software quaity assurance group to SEI's
Process Maturity Modd is shown in Figure 3.

The five levels of maturity generdly occur in
organizations with specific roles defined for the
software quality groups.

This close rdaionship between the
organization maturity and the role of the
software qudity group is  worthwhile
underdanding.  Although they seem closdy
correlated, | believe there is a chicken-and-egg
problem in trying to determine which causes
which.

The role of the qudity group evolves from
testing to process definition and control as the



organization evolves. Trying to control and
optimize the development process in an
organization a the Initia Leve does not make
sense. On the other hand, paying no attention
to process does not make sense either.

The mogt effective role for the quality group
is the one that best supports the organization

today, while preparing to improve it in the near
term.  Without advocating any particular mode
for organization development, the qudity group
must understand and support some mode -
what ever modd the organization agrees fits its
needs.

SEI Maturity L evel Role of Software Quality Assurance
Initid Teding
Repeatable Qudity hurdle
Defined Overdght, Metrics
Managed Process and Risk management
Optimizing Reference, Oversight

Figure3: Organization Maturity and SQA Roles

Other models and standards, such as 1SO
9000, may aso be applied. The role of 1SO
9000 is as the framework for a qudity system,
rather than a process methodology or
prescription  for  the software  qudity

organization's charter or function. The
relationship of the quaity system to the business
sydsem and devdopment methodology is
graphicaly described in Figure 4.

Quality System
(1ISO 9000)

Inputs é

Business System

(Development Method)

é Products

Figure 4. Quality System and Business System Relationship



Neither SEl's Process Maturity Modd nor
ISO 9000 describe in detall what the right
process is, who should do what, or how things
should be done. 1SO does not begin to
prescribe these things, but rather provides rules
for knowing if a given qudity sysem might
qudify under its guiddines. Nether sysem
addresses the product or product quality
directly.

The modds don't prescribe methods
because each problem dtuation is different to
the point that there is no unique solution. In
order for generdized modds for development
organizations or quaity sysems to be useful,
they mugt be gpplicable in many Stuations.  If
the models prescribed specific methods and
techniques, they would not be applicable to the
mgority of organizations that have different
needs and characterigics.  Organizationd
requirements are unique, and are based upon
the product characteristics, customer needs,
and organizationd politics.

The models are also process oriented, not
product oriented. They focus on the processes
organizations should have, not the products.
They do not address testing of products or
product qudity directly. They point out how
the process must be defined, controlled, and
improved. Only by controlling the process can
the product quality be predicted and controlled.

Summary

What does this mean to the organization
and to the qudity group? Firs, we need to
edablish what the organization is doing. The
role of the quality group should be set based
upon the needs of the organization. These
needs can be predicted by the maturity of the
organization and the need to change. Then
gods for improvement of the process and
evolution of the organization can be set. The

quality group can play a big part in the planning
and implementation through understanding of
organizationad  devdopment needs and
techniques. Then an improvement program to
atan the goas can be begun. This is the
foundetion of any continuous improvement
program, and ultimately should be the goa of
the <oftware qudity group and dl of

management in the organization.
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