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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee QR/3 on Software Quality Systems.

The objective of this Standard is to provide software developers with guidance on the
application of AS/NZS ISO 9001:1994 Quality systems— Model for quality assurance in
design, development, production, installation and servicing and AS/NZS ISO 9002:1994
Quality systems — Model for quality assurance in production, installation and servicing
in both the software development and associated hardware industry in order to assist those
wanting to develop quality systems complying with either of these two Standards.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An informative appendix is only for information and
guidance.

First published as AS/NZS 3905.8:1996.

© Copyright — STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Users of Standards are reminded that copyright subsists in all Standards Australia and Standards New Zealand publications and software.
Except where the Copyright Act allows and except where provided for below no publications or software produced by
Standards Australia or Standards New Zealand may be reproduced, stored in a retrieval system in any form or transmitted by any means
without prior permission in writing from Standards Australia or Standards New Zealand. Permission may be conditional on an appropriate
royalty payment. Australian requests for permission and information on commercial software royalties should be directed to the head
office of Standards Australia. New Zealand requests should be directed to Standards New Zealand.

Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of the
Standard without payment of a royalty or advice to Standards Australia or Standards New Zealand.

Inclusion of copyright material in computer software programs is also permitted without royalty payment provided such programs
are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard
is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards New Zealand at any time.
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FOREWORD

This Guide is intended for the software development industry to provide understanding on
the application of AS/NZS ISO 9001:1994 to the computer software development and
allied hardware industry. Since AS/NZS ISO 9001 is the only one of the three quality
system Standards that includes a design control element, it will normally be the quality
system Standard applicable to software development.

NOTE In some instances, AS/NZS ISO 9002:1994 which is identical to AS/NZS ISO 9001 but
without the design element, may be applicable.

In this Guide, the requirements of AS/NZS ISO 9001 are described in terms appropriate
for the industry, together with relevant examples.

This Guide is intended for use by software development professionals who need to know
how to apply quality assurance to software development and may include the following —

. managers;
. buyers of software; and
. quality assurance professionals needing to know how to apply

AS/NZS ISO 9001 to software development.

It may also be used by auditors who wish to know how the software development industry
interprets AS/NZS ISO 9001.

AS/NZS ISO 9001:1994 is divided into an Introduction, four Clauses and Annex A (an
‘informative’ bibliography). The four Clauses address the following:

1 Scope

2 Normative references

3 Definitions

4 Quality system requirements

The main body of AS/NZS ISO 9001 is Clause 4. It specifies 20 key components or
system elements of a quality program. These define what is required, but do not specify
how the requirements are to be achieved. This leaves the software developer with the
flexibility to evolve a quality system tailored to suit the developer’s method of operation.

In this Guide, the Introduction and Clauses of AS/NZS ISO 9001:1994 are shown in a
shaded box followed by relevant guidance. The extent of guidance varies, depending on
the nature of the Clause and its complexity.

In the guidance to the Introduction, a number of quality management terms are explained
briefly in the context where they first appear (shown in bold italic type). Other terms used
in the Guide are given in Appendix A.

The Standard is based on a concept of product. In producing the product, the processes of
design, production (or manufacture), testing, and delivery are envisaged. In software
development, the distinction between these operations is often blurred. For example, some
may consider coding to be part of the design process, while others may consider coding to
be the implementation of the design and therefore part of the production process. Testing
may be carried out at all phases of the particular development.

Each developer will need to establish the breakdown of these operations that best suits the
business. The main requirement is that however the breakdown is made, the procedures
consistently reflect the approach taken.
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5 AS /NZS 3905.8:1996

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Quality system guidelines

Part 8: Guide to AS/NZS ISO 9001:1994 for the
software industry

STANDARD

GUIDANCE The Introduction in AS/NZS ISO 9001:1994, (hereafter referred to as
the ‘Standard’) broadly explains the distinction between the three
quality system Standards. It also emphasizes that the quality system
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developed by each organization should reflect the needs of that
organization.

The intention of AS/NZS ISO 9001 is to provide a system which can
enable organizations in hardware, software, processed materials and
service industries a better way to organize, manage, document and
control the way they do things.

This should mean that the quality (in terms of the ‘conformance to
specifications’) of their products will be more consistent.

There are a number of advantages to this approach for software
development, a major one being that the software development process
becomes less variable.

Another advantage is that any nonconformities result not just in
adjustments to the particular products in which they are found, but also
to the processes that caused the problem in the first place. So, for
example, an error in a piece of software can be traced back to the
methods used to develop the software and its specifications. These
methods can be fixed (by means of corrective action) so that the same
type of problem does not recur. Another source of improvements is
called preventive action, in which the software development
organization is required to consider improvements to each part of the
process on a regular basis.

Certification to AS/NZS ISO 9001 provides customers with assurance
that the organization is capable of developing software of a consistent
quality. Each certification carries with it a scope, which defines the
areas of software development to which the organization has been
certified.

Certification also means that the customer can be assured that the
organization’s procedures and policies are actually being used. To
maintain certification, regular external audits have to be carried out,
usually by a third-party organization. This involves the evaluation, not
only of the procedures, but also of the quality records of the developer,
which provide evidence that the procedures are being followed, and
provide an audit trail.

An external audit is a two-stage process. First, the policies and
procedures are looked at to make sure they meet the Standard, then the
quality records, code, documentation and other work are checked.
Auditors may also discuss the work with staff.

Internal audits also look at quality records, but they are usually carried
out by someone within the development organization who is
independent of the actual development. They are usually carried out
more frequently than external audits.

There are several kinds of documents which, together with the people in
an organization, form a quality system. These include the following:

* A quality policy statement, which is a statement by the senior
management of the company.

* A quality manual, which may contain policy statements on a
number of areas, and also contains or refers to the procedures used
in the organization’s quality system, making it the central point of
reference for staff and for auditors.
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7 AS /NZS 3905.8:1996

e Quality records, of various kinds, differing from organization to
organization which may include training records, software change
request forms and even databases.

Some sample documents are given at the end of this Guide. Note that in
some organizations, the quality manual may be more than one volume.

It is important for auditing purposes that the quality manual covers all
of the requirements of the Standard. If there are requirements which are
not appropriate to a particular organization, they should be dealt with by
stating their inappropriateness in the quality manual. A statement should
be also added that these requirements will be covered at a later date, if
necessary.

AS/NZS ISO 9001 does not specify the way in which software (or any
other product) should be developed. The Standard specifies the elements
of the quality system itself, the areas to be covered by the quality
manual, and that it is distributed, controlled and given authority.

NOTE It is not enough merely to do what the Standard says. To gain
certification, an organization must be able to prove that the quality system
procedures and policies are being followed. That means keeping written
procedures covering the relevant requirements of the Standard, and keeping
quality records to show that the procedures are in use. The procedures also
have to be kept up to date and relevant.

STANDARD

GUIDANCE This Clause identifies the areas where the Standard is expected to be
applicable. This Guide provides advice on the application of
AS/NZS ISO 9001:1994 to organizations that develop and maintain
computer software, and to those that develop software as part of systems.

NOTE Wherever the word ‘software’ appears in this part of the Standard, it
refers not just to source code and executable programs, but also to the associated
user documentation (both paper and on-line), training material and maintenance
documentation.
This Guide can be used in a variety of situations, as follows:
e The development of software as part of a system including hardware.
e As part of a contractual agreement between two organizations, e.g. a
developer and a customer.
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« In-house development, where the ‘customer’ becomes that part of the
organization requesting the development.

« An organization that carries out project work for its customers.

* A single-product company, in which case each major release of the
product may be treated as a ‘project’.

STANDARD

GUIDANCE The Standard lists one normative reference, viz. ISO 8402, Quality
management and quality assurance — Vocabulary.

Other references (informative) which may prove useful for the
application of this Guide are given in Annex A of AS/NZS ISO 9001
and Appendix B of this Guide.

STANDARD

GUIDANCE AS/NZS ISO 9001 defines three terms and these require no further
explanation.

A list of software terms used in this Guide together with a brief
explanation is given in Appendix A. The list is not intended as a
definitive work on software development. It might, however, prove
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9 AS /NZS 3905.8:1996

useful to a quality management expert needing to understand these
terms.

NOTE: The explanations of terms listed should not be taken as definitions.
For full definitions, reference should be made to ISO 2382-1:1984 Data
processing - Vocabulary - Part 01: Fundamental terms and ISO 8402:1994.

STANDARD

GUIDANCE A quality policy statement should be drawn up which confirms a
commitment to quality as a philosophy, and states the particular quality
objectives of the organization in terms of customer needs and the goals
of the organization itself. The quality policy statement can be presented
in any format. However, consideration could be given to a format
suitable for framing and display in the organization’s offices.

The quality policy should be available to all staff, and they should be
helped to understand and implement it. A typical quality policy is
shown in Appendix C.

STANDARD

GUIDANCE A copy of the organization chart for those in the organization involved
in management, development, sales, support and quality should be put
into the quality manual. Alternatively, the quality manual may refer to
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AS/NZS 3905.8:1996 10
where the appropriate organizational information may be found. A
typical example is given in Appendix D.
The responsibilities and levels of authority should also be written down.

Job descriptions are also a convenient way of defining responsibilities
and authorities but, if used, should also define the relationship with

other positions (e.g. reports to ....... Manager). Another way is to include
specific responsibilities and authorities as integral parts of each
procedure.

STANDARD

GUIDANCE All management and other activities affecting software quality should be
carried out by suitably trained people with enough resources to do the
job.

STANDARD

GUIDANCE A quality manager (or equivalent job title) should be appointed; this
does not have to be a full-time position. It is a good practice to make
this appointment in writing and to draw up a duty statement and put it
into the quality manual. A typical example is given in Appendix E.

Deciding who the quality manager should report to is sometimes
difficult. The quality manager should report to senior management,
alongside those responsible for development and should have the same
level of authority as they do. In this way the quality manager can
remain independent of the development department(s).

A process of education, led by senior management, can help smooth the
way for quality management. Without the firm support of senior
management, quality management cannot succeed.
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11 AS /NZS 3905.8:1996

The quality manager should be responsible for the following:

* Ensuring the setting up, coordination and maintenance of the
quality system.

« Ensuring that the system continues to comply with the Standard.

* Checking whether people within the organization (and also outside
suppliers) follow the system.

* Reporting to senior management on whether the quality system is
working and, if not, what needs to be changed.

In smaller organizations, the quality manager may have other
responsibilities, as follows:

* Product evaluation.
e Data library management.

* Configuration management.

If this is the case, the quality manager should be independent from the
development manager. While the quality manager may, for example,
carry out some development support activities, the position should still
report to senior management on quality matters.

As the quality manager will not always be in a position to direct that
things are done, good interpersonal skills are desirable. Training and
motivating are also important parts of the job.

It is important to choose someone who has a good understanding of
quality management principles, including verification and validation,
quality planning and quality improvement; a good knowledge of the
development process is also useful.

For organizations that cannot support a full-time quality manager, some
alternative approaches are as follows:

e Appointment someone independent of the project team and with
sufficient authority, to be project quality officer.

e An arrangement with another similar organization to use each
other’s staff for auditing.

* Rotate development staff in the quality manager’s position, say for
a year, thus giving more personnel experience in quality
management.

e After having set up the quality system, spread the tasks among the
management team.

STANDARD
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GUIDANCE After it has been set up, the quality system needs to be monitored to
ensure it stays effective, if only because its environment is changing,
e.g. new tools, new platforms and new customer requirements. Other
activities that need to be considered as part of the review include the
following—

s the results of internal quality audits (Clause 4.17 Internal quality
audits);

e« any preventive actions undertaken (Clause 4.14 Corrective and
preventive action);

e any quality improvement recommendations by the management
representative;

* customer complaints, nonconformance reports, corrective action
reports and similar documents, which indicate possible need for
change; and

* output from post-implementation reviews.

The management review should be carried out at least annually and
more frequently for developing or changing systems. The review by the
heads of the organization should be held at a time convenient to the
participants. Records of the review could take the form of minutes of
meetings, file notes, memos or similar types of records.

STANDARD

GUIDANCE The quality manual performs two purposes. Firstly, it can be used to
formalize and describe policies and procedures for internal use and
secondly, it demonstrates to outside parties, including customers, how
software development is performed, managed and controlled.

There are many ways of organizing a quality manual, including the
following:

e Providing a simple set of ‘pointers’ (a road map) from each clause
of the Standard to the corresponding procedure or procedures
within the organization, thus resulting in little rewriting of
existing procedures and the easy integration of externally
documented development methodologies.

« Setting out topic by topic, in the same order as the Standard, with
each topic starting with the organization’s policy on that topic and
followed by the relevant procedures.

The second method may be difficult for staff to follow. The main point
is that the method chosen should suit the needs of the organization.
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13 AS /NZS 3905.8:1996

Note that it is not always necessary to have a specific procedure for
each clause of the Standard. In organizations that do a lot of major
project work, it may not be possible to have one set of procedures
which fit all projects. The choice of procedures for a project may best
be left until quality planning takes place (see Clause 4.2.3). In this case,
however, the quality manual should contain policies which provide
enough information to allow a choice, or custom development, of
suitable procedures for each project.

STANDARD

GUIDANCE The standards and procedures to be used in the development process
should be written down and made readily accessible. These might
include the following:

¢ Coding standards.

e« Documentation standards.

¢ Facilities management.

e Quality procedures.

* Maintenance procedures.

e Production procedures.

* Procedures for testing.

e Project management procedures.

* Design techniques and methodologies.
e Review procedures.

If the nature of the business is such that how something is done varies
from product to product, or from project to project, there does not have
to be one standardized set of procedures.

Quality planning allows the option of selecting or creating procedures to
suit individual products or projects (see Clauses 4.2.1 and 4.2.2).

All procedures should be under document control (see Clause 4.5
Document and data control). The Standard requires procedures to cover
only those processes that affect product quality. However, there are very
real advantages in extending the discipline of quality assurance to all
aspects of an organization’s operations, including functions like
accounts receivable, that do not affect product quality.
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The level of detail in the procedures should depend on the level of skill
and training of the person who will be using them.

STANDARD

GUIDANCE Using input from everyone who needs to be involved, a quality plan
may be drawn up for each project to demonstrate just how the quality
requirements for a project will be met and, if necessary, demonstrated.

Some parts of the quality system may not be required for particular
projects, (e.g. software-only projects may not need the hardware
development part of the quality system, which can then be omitted from
the plan). In some cases, the quality manual and procedures may be
adequate and no formal plan would be required but in others, where no
specific procedure is called up by the quality manual, the quality plan
can either indicate a choice of procedure, or contain a custom procedure.

Note that Item (b) above is normally applied to the development
environment, test and other tools. Item (e) is not normally applicable to
software.

AS/NZS ISO 9001 has a checklist of things that should be considered in
drawing up a quality plan.

The quality plan may form part of a project plan. In any event, it should
be clearly linked with the relevant project.
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It may also be necessary to develop new parts of the quality system to
meet particular customer needs (military specifications, for example)
that are additional to normal requirements. If this is the case, these
should appear on the plan.

The quality plan should also contain details of who is going to carry out
the various audits and other quality management activities on the
project.

STANDARD

GUIDANCE Contract review means checking each order, proposal, contract, bid or
tender to see that —

* it is clear what is actually required in terms of software quality
characteristics; (AS/NZS 4216:19% Information technology — Software
product evaluation — Quality characteristics and guidelines for
their use, sets out these characteristics);

¢ the terminology has been agreed upon;
e the requirements can actually be met;

* any requirements that will not be met are identified, and resolved
with the customer;

« responsibility for subcontracts is defined;

¢ all risks are identified, and the customer can meet their obligations
as well; and

* proprietary information is protected.
NOTE: A list of relevant software Standards is given in Appendix B.

The customer and developer should cooperate to make sure that both
agree on the requirements. It is a good practice to encourage the
customer to nominate a person in its organization as a point of contact
for queries and who has the authority to—
* clarify or decide what the customer’s requirements actually are;
* approve proposals by the developer;
* make agreements with the developer on specific points;
e make sure that the customer organization meets its obligations to
the developer;
e agree on acceptance criteria;
e deal with customer-supplied materials (e.g. software, test data);
and
e agree to changes to the customer requirements document.

The points listed above need to be considered if any changes to the
contract are proposed or occur (see Clause 4.3.3).
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