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Foreword

ISO (the International Organization for Standardization) and IEC\(the Infternational
Electrotechnical Commission) together form a system for worldwide:standardization as
a whole. National bodies that are members of ISO or IEC participate in t develop-
ment of International Standards through technical comfiittées establisHed by the
respective organization to deal with particular fields of gechnical activity. 190 and IEC
technical committees collaborate in fields of mutdal ‘interest. Other inkernational
organizations, governmental and non-governmental,,in liaison with 1ISO andl IEC, also
take part in the work.

In the field of information technology, ISO-arid IEC have established a jointt technical
committee, ISO/IEC JTC 1.

The main task of a technical committee is to prepare International Standdrds but in
exceptional circumstances, the,publication of a technical report of one of thg following
types may be proposed:

— type 1, when the'necessary support within the technical committee|cannot be
obtained for the.publication of an International Standard, despite repeated efforts;

— type 2,;when the subject is still under technical development requiring wider
exposure;

— , type 3, when a technical committee has collected data of a different kind from
thatwhich is normally published as an International Standard (“state of the art, for
example).

Technical reports of types 1 and 2 are subject to review within three years ¢f publica-
tion, to decide whether they can be transformed into International $tandards.
Technical reports of type 3 do not necessarily have to be reviewed until thd data they
provide are considered to be no longer valid or useful.

ISO/IEC TR 9294, which is a technical report of type 3, was prepared by 1SO/IEC
JTC 1, Information technology.
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Introdulction

Documentatfon is required for all stages of the software lifecycle. As a result, the
preparation pnd maintenance of documentation constitutes a necessary and con-
tinuous effoft from the inception of the software through to its disposal. Documen-
tation beging with the initiation of a software project and continues with the design,
ware. The dpcumentation process can only be regarded as having ended when the
software cores to the end of its life.

Documentation is essential for the success of any software development project, and
the productipn of documentation requires the commitment of time, effort and money.
It is the responsibility of management to ensure the effective deployment of these
resources, rgcognizing the importance of documentation to the quality and success of
the software| product.

iv
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TECHNICAL REPORT

ISO/IEC TR 9294 :

1990 (E)

Information technology — Guidelines for the management

of

oftware documentation

1 Sc¢ope

This Tgchnical Report offers guidance on the management of
software documentation to those managers responsible for the

produd

tion of software or software-based products. The

guidanice is intended to assist managers in ensuring that effec-
tive dgcumentation is produced in their organization.

The ¢
resour
with in

The gy

port addresses the policies, standards, procedures,
es and plans which managers must concern themselves
order to manage software documentation effectively.

idance given is intended to be applicable to all types of

softwafe, from the simplest program to the most complex
softwafe suite or software system. All types of software
documentation are covered, relating to all stages of the soft-

ware li

The pr
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of the
ciples
dationg

It shou
of view
examp
providdg

2 Ré€

1SO 23
damen

ISO 65!
docum

ecycle.

nciples of software documentation management are thé
hatever the size of the project. For small projects, mich
detail given in this report may not apply, but the prin-
emain the same. Managers may tailor the ‘récommen-
to their particular needs.

d be stressed that the guidance given is from the point
of documentation management. ‘BDetailed advice on, for
e, the content and layout of software documents is not
d.

ferences

B2 : 1984, Data/processing — Vocabulary — Part 1: Fun-
al terms.

D2 /1985, Information processing — Guidelines for the
entation of computer-based application systems.

3.2 documentation: A collection-6fYone or m
documents.

re related

3.3 software product: The result of the softwarg develop-

ment process, i.e. software that has been released

4 The role-of managers

or use.

Managefs commit their organization to documentation effort

and give support to that effort in the policies, stand

ards, pro-

ceduires, resource allocations and plans that they establish.

Effective performance of the managerial role can He seen as

resting on three elements:

1) Management commitment to documentjtion

This commitment requires recognition that
documentation is important and that it must bd
written, reviewed, approved, produced, distrik
maintained.

2) Management support of staff commit
documentation

software
planned,
uted and

ment to

This requires guidance and incentives for staff tp produce

the required documentation and the provision of
to facilitate the work.

resources

3} Evidence of managerial commitment and support

This requires the provision of

a) published documentation policy statemen

ts;

ISO 91

27 : 1988, Information processing systems — User

documentation and cover information for consumer software
packages.

3 Definitions

For the purposes of this Technical Report, the following defi-

nitions

31 d

human

apply.

ocument: A uniquely identified unit of information for
use, such as a report, specification, manual or book.

B—standards—ard yuichHCb rdertifredforatt aspects of

software documentation;

c) published documentation procedures;

d) the allocation of adequate resources to documen-

tation;

e) documentation planning undertaken as a
part of the software development process:

n integral

f) continuous review undertaken to ensure compliance
with documentation policy, standards, procedures and

plans.
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5 The functions of software documentation

To manage software documentation effectively it is important
to be aware of the different functions performed by documen-

tation.

Software documentation can be regarded as having six major

functions:

1) Communication to management (see 5.1).

2) Task-te-task-eommunication—{see-5-2)-

3) Quali
4) Instry
5) Softy
6) Histo
5.1 Comn

During the dg
apprised of
reports that t
for the next p
the project.

5.2 Task-

5.5 Software support

Maintenance programmers require detailed descriptions of the
software so that they can locate and correct errors, and
enhance or change the software as required.

5.6 Historical reference

Documentation is needed as a historical reference for the proj-

y assurance (see 5.3).

ction and reference (see 5.4).

are support (see 5.5).

ical reference (see 5.6).

hunication to management

evelopment of software, management needs to be
progress, problems and expectations. Periodic

Fack progress against schedules and lay out plans
eriod provide control mechanisms and visibility for

o-task communication

Most softwafe development projects are divided into tasks,

often carried
* subjec

*

* design

out by different groups. Typically

area specialists initiate the project

analys{s formulate system requirements

ers develop system and program designs

* publiczl;tions specialists produce user documentation in

conforma

* quality|
overall so

ce with policy and standards for documeritation

assurance specialists and auditors’ assess
tware integrity and performance

* maintepance programmers improve the operational

software

These people
which provid
and referred

Most softwa
documents
analysts pre

and develop enhancements aor éxtensions

need a means of communicating with one another
bs information that ¢an be reproduced, distributed
to as needed.

re development methodologies establish formal
or task-to-task communication. For example,
ent formal requirements specifications to de-

grammers.

signers, and Iiesigners give formal design specifications to pro-

ect. This documentation can also assist in the transfer and ton-
version of software to new environments.

6 Establishing documentation-policy

Documentation policies that are prépared and supported by
senior management provide guidance to decision-makers 3t all
lower levels. Policy provides broad direction, but not detailed
prescriptions on what to do_or\how to do it.

Because of the vital role documentation plays at all stages of
the software lifecycle; a formal statement of policy shouldl be
prepared. Everyane affected by the policy should be inforined
of it and should understand it. Formal, written, well-publicfzed
policy establishes the discipline required for effective software
documentation.

Policy/should support the basic elements of effective docunhen-
tation:

1) Documentation requirements cover the wHhole
software lifecycle

Documentation is required during the early stages of a groj-
ect, and must be available and maintained throughout|the
software development process. After the development is
completed, documentation is needed for the use, mainten-
ance, enhancement, conversion or transfer of the softwire.

2) Documentation should be managed

Direction and control are required to obtain and mai
documentation. Managers and publications specialists
should prepare detailed plans outlining documentation
products, schedules, responsibilities, resources, and qulity
assurance and review procedures.

3) Documentation should be appropriate to |its
readership
Readers may be managers; ana:yata, Pt ofes: no

5.3 Quality assurance

Those charged with the responsibility for quality assurance of
software require development and product documentation to
carry out their tasks.

5.4 |Instru

ction and reference

Documentation is needed to enable operators, users, managers
and other interested persons to understand and use the soft-
ware product.

computer expertise, maintenance programmers, clerical
personnel, etc. Depending on tasks performed, they require
various degrees of detail and different presentations of
material. A publications specialist should be charged with
properly designing different types of documentation des-
tined for different readers.

4) Documentation effort should be integrated into
the overall software development process

The development process should be defined.
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5) Documentation standards should be identified
and used

Existing standards should be adopted wherever possible.
Where no suitable standards exist, standards and guidelines
should be developed as required.

6) Support tools should be specified

Tools which help to develop and maintain software prod-
ucts, including documentation, should be used wherever

ISO/IEC TR 9294 : 1990 (E)

model is adopted so long as the stages and their associated
documentation are clearly defined, planned and scheduled for
any particular software project. Managers should, therefore,
select an appropriate software lifecycle model and ensure that it

armeliad fe el oot _a?

is appiiea in u Vi uugamzduon

Managers will find that having defined stages and associated
tasks will help them to monitor the progress of any software
project. The production of the documentation associated with
a particular stage may, for example, be used as a checkpoint for

economicatty feasibte:

7 Establishing documentation standards and
guidelines

Within |an organization, standards and guidelines should be
adopted for

* the software lifecycle model

* dgcument types and inter-relationships

* dgcument content

* dqcument quality

* dqcument formats

* dqcument identification

These standards and guidelines will determine how documen-

r possible, existing international and national stan-
ould be adopted. Where no appropriate standards

* hgqw much documentation is to be provided
* what the documents are to contain

* what level of quality is to be achieved

* when thé;documents are to be produced

* hqwithe documentation is to be stored, maintained and

TNe TeVIEW, HD'D'I'UVEI and completion of that stage ptior to the

beginning of the next.

7.2 Defining document types and content

ment. This outline is not exhaustive or definitive, but|will serve
as a checklist of the major types of software documentation
which managers should provide for when defining their stan-
dard document types.

An outline is given below of the major-types of soflv:Ere docu-

Software documenftation may be thought of as falling jnto three
categories:
1) Development documentation (see 7.2.1).
2) “Product documentation (see 7.2.2).

3).* Project management documentation (see 7.2)3).

7.2.1 Development documentation

The documents that describe the software developmeryt process
specify the requirements the software is to fulfil, the design of
the software, how it should be tested and how its quality is to
be assured. Development documentation also includef detailed
technical descriptions of the software (program logic | program
inter-relationships, data formats and storage, etc.)

Development documents serve five purposes:

those involved in the development process. They record
details of the decisions made about software requjrements,
design, coding and testing.

1) They are the vehicle of communication bTween all

2) They delineate the responsibilities of the devielopment
team. They define who does what and when by gpecifying
the roles of software, subject matter, docunjentation,
quality assurance personnel, and any one else involved in
the development process.

(P
commumcatea

If a contract for software is let, the contract should require the
documentation to meet acceptable standards. It should specify
the types of documents to be supplied, the level of quality for
each, and the review and approval procedures.

7.1 Selecting a software lifecycle model

A number of models of the software lifecycle exist, with dif-
ferent terminology for the various stages. From the point of
view of software documentation, it does not matter which

3) They act as checkpoints that allow managers to
assess the progress of the development. If development
documents are missing, incomplete or outdated, managers
lose an important tool for tracking and controlling the soft-
ware project.

4) They form the basis of the software support docu-
mentation required by maintenance programmers as part
of the product documentation.

5) They record the history of the software development.
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Typical development documents are

* feasibility studies and initiation requests

* requirements specifications

*

functional specifications

*

design specifications, including program and data specifi-
cations

7.2.3 Project management documentation

Documents created on the basis of project management infor-
mation such as

* schedules for each stage of the development process and
records of schedule changes

*

records of agreed changes to the software

* develppment pfans

*

softwpre integration and test plans
* quality assurance plans, standards and schedules

* securfty and test information

7.2.2 Product documentation

Product documentation provides the information necessary for
the use, mpintenance, enhancement, conversion and transfer
of a softwgre product.

Product ddcumentation serves three purposes:

1) It grovides training and reference information for
anyone|using or operating the software product.

2) It |enables programmers other than those who
developed the software to maintain or enhance it.

3) It pfomotes the marketing or acceptance of the soft-
ware prpduct.

Product dgcumentation should include material for the.follow-
ing types df reader:

* userg, who enter data, retrieve information and solve
problen}s with software

*

operators, who run the software©n"a computer system

* mainftenance programmers,\who maintain, enhance or

change|the software
Product ddcumentation mayalso include the following:

* guidé¢s and materials for managers, who supervise the
use of fhe software

* pronjotional materials, announcing the availability of
the software product and detailing its functions, operational

* Ada—afthadaniar
feCOras-oTthRe—aee t

* definitions of responsibilities

This documentation provides the information related to the life
of a product from the management point of view.

7.3 Defining document quality

Managers should set standards for the level of quality
appropriate to different types.of document and different| types
of project, and should. determine how that quality is |to be
achieved and maintained.

Considerations/of quality apply to the content, structure and
presentation¢ofydocumentation:

1) Quality of content can be measured in terms of
accuracy, completeness and clarity.

2) Quality of structure can be measured by the easp with
which the reader is able to locate information.

3) Quality of presentation should be appropriate fo the
type of project. For example, a user guide might take the
form of a set of typewritten pages stapled together| or it
might be a typeset book with extensive illustrations degigned
by a graphics expert.

7.4 Defining document formats

Standardized document formats are important for the quality
control of documents, for the readability of documents ahd for
the ease of document maintenance.

Information can be presented in a variety of formats. Qesign
specifications, for example, can be written on pre-défined
forms. User training can be accomplished by means of dn-line
training programs, in classrooms or through workbooks and
tutorials.

environment, etc.

* general information, describing the software product
for anyone interested in it

Typical product documents include

* training manuals
* reference manuals and user guides
*

software support manuals

* product brochures and information leaflets

Document formats may vary from project to project. They will
depend on factors such as the size of the project, the audiences
to be addessed, the number of stages identified and the
documentation budget.

In designing formats, thought should be given to whether
documents will be translated for international distribution.

An organization’s standards and guidelines for document for-
mats should be defined in such a way as to leave flexibility for
project managers in selecting the formats appropriate for their
projects.
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7.5 Defining a document identification system
A standard means of identifying documents is essential for
effective control of documentation. Identifying information
may include

* document title

* document reference number

ISO/IEC TR 9294 : 1990 (E)

9.1 People

The process of software development has roles for people with
knowledge of

* software, to develop the software

¥ the subject matter, to provide information about the ap-
piication which the software is to address

* documentation, to develop the praduct documentation

* date of issue and revision

Where [documents are to be issued in loose-leaf form, every
page should be uniquely identified (for example, with the docu-
ment rgference number, page number and issue number).

8 Establishing documentation procedures

Procedyres should be established to implement the organiz-
ation’s documentation policies.

Procedyires define sequences for documentation
* planning
* pieparation
* configuration control
* regview
* approval
* production
* storage
* backup
* distribution and{updating

* disposal

Proced{ires’should also identify quality assurance checkpoints

It is important that staff are fully trained in.documentation
techniques, and that each group fully understands ang fulfils its
documentation role:

* software designers and programimers produge the de-
velopment documentation that describes the prpducts or
their tasks; they also provide the software produgt support
documentation

*

subject matter specialists provide informatign for and
may produce padrts'of feasibility studies, reqiirements
specifications,.testing and quality assurance plans| plans for
integrating the ‘software into its operational envjronment,
and many types of schedules

* publications specialists usually produce usef training,
referénce, product information and promotion gocumen-
tation

9.2 Facilities

It isimportant to give consideration to the provision ofladequate
and appropriate facilities for documentation tasks.

Software tools are available for the preparation and gontrol of
documentation. They can be used to improve the efchiency of
many of the documentation processes and the use of jan organ-
ization’s documentation standards.

9.3 Funding
Itisimportant that documentation costs are identified jas unique

budget items since they often form a very significant part of the
cost of software development.

10 Documentation planning

A documentation plan states what is to be done, how it is to be

and methods.

9 Allocating resources to documentation
Resources required for software documentation are primarily

* people (see 9.1)
* facilities (see 9.2)

* funding (see 9.3)

done, when it is to be done and who is to do it.

A documentation plan may be part of an overall project plan or
a stand-alone document. For small, informal projects, the plan
may be only one page long. For larger projects, it may be a
comprehensive document that follows fixed standards and is
subject to a formal review and approval procedure.

The documentation plan should be distributed to all develop-
ment team members and to anyone else affected by it. It should
clearly delineate responsibilities of all those involved in the
documentation effort.
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