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National foreword

This British Standard reproduces verbatim ISO/IEC 16326:1999 and implements it as
the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
IST/15, Software engineering,which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international publications referred to in this
document may be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find” facility of
the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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was last issued.
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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical commitiees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with ISO and IEC, also take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

In exceptional circumstances, when a technical committee has collected data of a different kind from that which is
normally published as an International Standard ("state of the art", for example), it may decide by a simple majority
vote of its participating members to publish a Technical Report. A Technical Report is entirely informative in nature
and does not have to be reviewed until the data it provides are considered to be no longer valid or useful.

Attention is drawn to the possibility that some of the elements of this Technical Report may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC TR 16326 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 7, Software engineering.

Annexes A to E of this Technical Report are for information only.
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Introduction

Software is an integral part of information technology and conventional systems, e.g., transportation, military,
medical care and finance. There is a proliferation of standards, procedures, methods, tools and environments for
developing and managing software. This proliferation has created difficulties in software project management and
engineering, especially in integrating products and services. The software discipline needs to migrate from this
proliferation to a common framework for software practitioners to “speak the same language” to create and manage
software. ISO/IEC 12207, Information technology — Software life cycle processes, provides a common framework.

The ISO/IEC 12207 framework covers the software life cycle from conceptualization of ideas through
retirement/closure and consists of processes for acquiring and supplying software products and services. This
framework also provides for controlling and improving these processes.

ISO/IEC 12207 provides a comprehensive set of software life cycle processes. An organization, depending on its
purpose, can select an appropriate ISO/IEC 12207 subset to fulfil that purpose. ISO/IEC 12207 is designed to be
tailored for an individual organization, project or application. It is also designed to be used when software is a
standalone entity, or an embedded or integral part of a total system.

This Technical Report provides guidance for the Management Process as introduced by ISO/IEC 12207,
subclause 7.1. Most of the guidance is provided based on Project Management Institute’s (PMI's) A Guide to the
Project Management Body of Knowledge (PMBOK™ Guide) [11], ISO 10006, Quality management — Guidelines

to quality in project management [5] and experience of people who have been successful software project
managers.

It is not the intent of this Technical Report to suggest any organizational role or responsibility.

It is recognized that identified processes, activities and tasks have an iterative “life” and they may occur in any
order or frequency. These processes, activities and tasks must be coordinated with other processes, activities and
tasks not emphasized in this Technical Report, e.g., ISO/IEC 12207’s Supporting and Organizational Life Cycle
Processes.

This Software Project Management Technical Report is organized as follows:

— Section 1 provides the document’s scope.

— Section 2 identifies the conformance requirements.

— Section 3 identifies the normative references.

— Section 4 provides the definitions used in this Technical Report.

— Section 5 provides the symbols and abbreviations used in this Technical Report.

— Section 6 has guidance on the ISO/IEC 12207 Management Process.

— Annex A maps ISO/IEC 12207 Management Process activities to the ISO/IEC 12207 Primary Processes.

— Annex B maps ISO/IEC 12207 Management Process activities to [11]’s project management knowledge areas.

— Annex C maps ISO/IEC 12207 Management Process activities to [5]’s project management processes.

— Annex D maps ISO/IEC 12207 to [5]’s process levels and to [11]’s project management knowledge area major
processes.

— Annex E provides a bibliography of some reference material. This list is not inclusive, nor an endorsement of
any reference.
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TECHNICAL REPORT ISO/IEC TR 16326:1999(E)

Software engineering — Guide for the application of ISO/IEC 12207
to project management

1 Scope

This Technical Report supplements International Standard ISO/IEC 12207, Information technology — Software life
cycle processes, in the area of Management Process (hereafter referred to as “software project management” or
SPM. Thus, in this Technical Report, SPM is not a person, but a process). This Technical Report was developed by
(see Figure 1):

— Applying the Management Process in ISO/IEC 12207 to SPM.

— Using A Guide to the Project Management Body of Knowledge™ (PMBOK™) [11] to define and describe
management knowledge areas applicable to SPM.

— Using ISO 10006, Quality management — Guidelines to quality in project management [5].

This Technical Report provides guidance to people responsible for managing the performance of ISO/IEC 12207
software life cycle Primary Processes: Acquisition, Supply, Development, Operation and Maintenance. The
guidance addresses:

— General guidance for SPM regarding ISO/IEC 12207, subclause 7.1, management activities as they are
supported in each Primary Process.

— SPM applicability for each Primary Process.
— Key areas applicable across the spectrum of SPM.
— Expanded guidance for software Project Managers (PMs) regarding the management tasks from:

— [11] — Identifies and describes generally that subset of the PMBOK™ which is generally accepted.
Generally accepted means that the knowledge and practices described are applicable to most projects
most of the time, and there is widespread consensus about their value and usefulness.

— [5] — Gives guidance on quality system elements, concepts and practices for which the implementation is
important to and has an impact on the practice of project management.

This Technical Report addresses aspects of project management that are either “software specific” or are known to
cause problems in software projects in any of the ISO/IEC 12207 Primary Processes. For example, it is well known
that software projects are often late and/or over budget, or are unable to meet an acquirer’s requirements or
expectations. While this is not peculiar to software, there are a number of software specific attributes causing this to
happen.

Figure 1 illustrates the relationship of ISO/IEC 12207, [11] and [5] in the development of this Technical Report.

1.1 Audience

This Technical Report is written for those who use or plan to use ISO/IEC 12207 on software projects regardless of
project scope, product, methodology, size or complexity. This Technical Report is written primarily to aid software
PMs in ensuring management processes conform to ISO/IEC 12207, specifically:
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— Managers responsible for establishing and continuously improving ISO/IEC 12207 software life cycle
processes.

— Managers responsible for executing any ISO/IEC 12207 software life cycle process at a project level.

— Organizations or individuals subcontracting an SPM effort.

Consideration is given to people who have:

— Worked on software projects, but not as a software PM.

— Been non-software PMs, but are transitioning to be software PMs.

This Technical Report presents the primary ISO/IEC 12207 life cycle processes from the perspective of a software
PM and provides advice (based on experience, lessons learned, etc.) about best practices and recommendations

to be applied to management tasks by the practitioners. Lastly, this Technical Report enables engineering,
technical and other support staffs to see how their efforts integrate within a total, software life cycle.

1.2 Prerequisites

The prerequisites to use this Technical Report are:

— Availability of and familiarity with ISO/IEC 12207.

— Familiarity with the relevant organizational policies and procedures.

— Knowledge of stakeholder and contract requirements (needs and expectations).

ISO/IEC 12207 — Software ISO/IEC 10006 — Guidelines to PMBOK™ Guide - Project
life cycle processes quality in project management management knowledge areas

' ' '

ISO/IEC TR 16326 — Guide for the application of ISO/IEC 12207 to project management

T

Best practices, lessons learned, etc.

Figure 1 — Use of ISO/IEC 12207, PMBOK™ Guide and 1SO 10006 to create this Technical Report

2 Conformance

Since this is a Technical Report, there are no conformance requirements.

3 Normative references

Since this is a Technical Report, normative references are not required. See the Bibliography (Annex E) for some
informative references.
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4 Terms and definitions

For the purpose of this Technical Report, the definitions given in ISO/IEC 12207, [11] and [5] apply, in that
hierarchial order.

5 Symbols and abbreviated terms
The following symbols and abbreviations are used in this Technical Report:
CCB*  Configuration/Change Control Board
ICWG* Interface Control Working Group
IEC International Electrotechnical Commission
ISO International Organization for Standardization
PM Project Manager
SEE Software Engineering Environment
SPM Software Project Management
WBS  Work Breakdown Structure

*  Depending on the size and complexity of a project, can be a group of people, a single person or a function.

6 Guidance

6.1 Introduction to software project management

A project is a temporary endeavour undertaken to create a unique product or service [11]. As such, a project
involves a group of people, resources and events with the following common characteristics:

— The main objectives are to create products, services and results.
— A project has a known beginning and end, i.e., a project is temporary.

— A project is not part of the normal, ongoing operation of most organizations, i.e., it usually has a unique
requirement. Some organizations (e.g., Research and Development) exist only to perform projects.

A software project is a project emphasizing software as its product, service or result. So, how does software differ
from other project products, services and results? As stated by Watts Humphrey [17]:

— Software is generally more complex.

— Software changes appear relatively easy to make.

— Many late-discovered hardware problems are addressed through software changes.

— Because of its low reproduction cost, software does not have the natural discipline of release to manufacturing.

— Software discipline is not grounded in natural science and it lacks ready techniques for feasibility testing and
design modelling.
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— Software is often the element integrating an entire system, thus adding to its complexity and creating
exposures to late change.

— Software is generally most visible, thus most exposed to requirements changes and most subject to user
complaint.

Because software is different from non-software products, services and results, the management of software
projects is also different. This is not to say SPM is totally different from the management of non-software projects.
The key item is that there are unique areas of SPM and general project management that management must be
aware of to achieve project goals, as well as prevent problems.

[11] provides important information about managing projects. ISO/IEC 12207 provides important information about
software projects within ISO/IEC 12207, subclause 5.2 (Supply Process) and describes many activities and tasks to
be performed. [5] provides information on how to improve the quality of project management. The main purpose of
this Technical Report is to highlight how the differences described above impact a software PM, to show how these
three documents complement each other and to help PMs manage software projects to a successful conclusion.

Rapidly changing technology in the software discipline is outpacing management and process techniques. This is
compounded by the incompleteness of the range of project management tools and techniques available to software
engineers as compared to other engineering disciplines.

SPM methodology implementation is determined by many factors, e.g., personnel, organizational and contractual
requirements, and project complexity.

A software PM determines the methodology and technology for undertaking a project and should be required to:
— Anticipate and thus prevent or minimize the adverse impact of problems.

— Make timely and firm decisions.

— Resolve problems when they occur.

— Take responsibility for a project’s actions, processes, activities, resources, products and results.

As an iterative endeavour, a software PM must consider any systemic impact when undertaking an action, e.g., an
action, or failure to act, in an area can affect other areas.

6.2 Management process

This clause examines ISO/IEC 12207’s (subclause 7.1) Management Process. ISO/IEC 12207 defines a generic
management process (rather than SPM) that may be employed by any party managing its processes. This clause
discusses the ISO/IEC 12207 Management Process as it applies to the management of software projects (SPM).

It is recognized that identified processes, activities and tasks may require a reiterative action to accomplish the
requirements/goals of a project. For instance, based upon the software life cycle model being used, processes,
activities and tasks may be employed at the same time; they may be interdependent; or they may be coordinated in
an organized series of Work Breakdown Structure (WBS) dependencies throughout a software project life cycle.

ISO/IEC 12207

71 Management process. The Management Process contains the generic activities and tasks, which may
be employed by any party that has to manage its respective process(es). The manager is responsible for
product management, project management, and task management of the applicable process(es), such as
the acquisition, supply, development, operation, maintenance, or supporting process.
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