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Introduction

Technical product documentation (TPD) is becoming more and more extensive, and in order to give protection
against claims related to product liability it is necessary to store technical documents for a long period of time.
Growing knowledge in all technical disciplines is reflected by increasing documentation. As companies transfer
parts of production to subsuppliers, the exchange of documentation among companies increases accordingly. The
necessity to interchange larger amounts of technical information more frequently increases the importance of
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Techn

ical product documentation — Life cycle model and

allocation of documents

1 Scop

This Internjational Standard gives a method of establishing a flexible life cycle model and gives guidang
and easy-fo-understand handling technical documents during the product life cycle. The product life

different

general ude in connection with hon-company-specific requirements, procedures, processes and produ
necessary|to establish a standardized life-cycle model with defined phases.

This Intergational Standard is intended for use in companies, bodies of authority*and other organizati
with manufactured products, with the compilation and use of technical documents during the product |
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al Standard. At the time of publication,_the editions indicated were valid. All standards a

of applying the most recent editions of the standards indicated below. Members of IEC and
f currently valid International Standards.

1:1983, Documentation afd-information — Vocabulary — Part 1: Basic concepts.

e on efficient
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ISO 9001:11994, Quality systems,= Model for quality assurance in design, development, production, ingstallation and
servicing.

ISO 9002:11994, Quality~systems — Model for quality assurance in production, installation and servicing.

ISO 9003:11994, Quality systems — Model for quality assurance in final inspection and test.

ISO 10303-1:1994, Industrial automation systems and integration — Product data representation and|exchange —
Part 1: OverAew-andfardamentat IJII-Ilbl-IJlch.

3 Definitions

For the purposes of this International Standard, the following definitions apply.

3.1

activity

processes, procedures or parts of them, usually related to established organization units

NOTE The terms "process" and "procedure" are defined in ISO 8402. A detailed explanation of processes within
companies is given in 1ISO 9000-1.
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3.2

activity matrix
matrix allocating activities to phases of the product life cycle and to a fixed organization unit

3.3
document

recorded information which can be treated as a unit in a documentation process

[ISO 5127-1:1983]

3.4

documentatigs

set of docum
[ISO 5127-1:

35
product
thing or subs

[ISO 10303-1
NOTE Fo

3.6
organization
part of an org

EXAMPLES

3.7
product life ¢
period of tim

NOTE Th
grouped, e.g.
releases).

3.8

concurrent e
coordination

4 Determi

4.1 Generd

©1SO

ents collected for a specific purpose

1983]

tance produced by a natural or artificial process
:1994]
the purposes of this International Standard a product is usable or saleable and is documented.
unit
anization, with a fixed function
Departments, project teams.

ycle
e from the first idea to the ultimate.disposal of a product

b product life cycle is divided into defined periods called phases in which activities that belong t
product concept, design, produgtion etc. The beginning and ending of phases require definite deg

ngineering
pof parallel activities’in the product life cycle, especially in the phases up to market introductio

ning aproduct life cycle

1

pgether are
isions (e.g.

Because requirements are different and depend on the branch of industry, the product, and the internal structure of
a company involved, a standard general life cycle for all technical products would hardly be relevant. Moreover, a
general standard would restrict the freedom of companies to manage their own organizational structure. Every
company must therefore develop one or more of its own product life cycles, depending on specific product
requirements. Subclauses 4.2 and 4.3 present a general method for defining and describing a product life cycle.

NOTES

1 The tables shown in annex B are examples intended to assist in the development of life cycle models. The phases
described may have to be edited, extended, deleted, etc. to suit individual company-specific life cycles.

2 The descriptions of phases in the design process are given in ISO 11442-3.
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Table 1 — General life cycle

Phases

Phase 1

Phase 2

Phase n

Name of phase

Name of phase

Name of phase

Conditions,
beginning and end
of phase

Conditions

— beginning

— end

Conditions

— beginning
— end

Conditions

— beginning

— end

Acl

ivities

Activity 1.1

Activity 2.1

Activity-n

Activity 1.2

Activity 2.2

Activity n

2

Activity 1.m

Activity 2.m

Activity n

m

NG
deg

TE — The variables n and mdenote that the number of phases and agctivities is not restricted. They
ignations.

are not

4.2 Gen

As a first 9
listed. Phg
overview;

The begin
product-sy
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associated
procedure
delineated

The define
access to
beginning
intensity fq

The temp
become p
In principlg

bral model of a product life cycle

tep in developing a life cycle model the phases necessary for the life cycle of a specific pro
ses are delineated by activities and conditions which mark their beginning and their end. Th
See table 1.

hing and end of a phase have fixed times Which are determined by documentation and by
ecific requirements. Such requirements are often called "release", "development \
s" and must be given in the row "Conditions, beginning and end of a phase" for each phase.
with a phase must take the product from phase beginning to phase end. Activities ar
5 or parts thereof. Generally, ah, activity is allocated to a fixed organization unit so that it beg
on the activity matrix.

d method can also berepresented by the flow of documents in concurrent engineering. 7
the market it is ofternot feasible to wait until all type-related activities in one phase are com
the next phase. Figure 1 shows an example of part of a product life cycle. The curves illust
r the differentKinds of activities.

pral aspects' of phases must be determined in a way which ensures that most type-relg
hrt of onesphase. All activities in the phase must then reach a state that enables the next ph
p, resources devoted to activities must be used during the phase in which the particular activi

juct must be
e result is an

ompany and
aluation”, or
The activities
b processes,
omes clearly

0 gain quick
pleted before
rate the work

ted activities
pse to begin.
ies occur.

The prod
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ee clause 6)

should be independently documented within the company. Authorized members of the staff must have access to
such documentation. Documentation may be in the form of printed matter or computer-based information.

4.3 Procedure for defining a specific product life cycle

The definition of a product life cycle is divided into four steps described in 4.3.1 to 4.3.4.

4.3.1 Specifying relevant product life cycle

Different products in the company can have different life cycles. The development of specific life cycles will depend
on whether the products concerned are the subject of single or series production, or whether complex systems or
simple consumer products are manufactured.
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Activity 4.2
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Operations

Use of

resources

Engineering Production

7

Time

Figure 1 — Allocation of activities in terms of time and content

on whether two or more products/product groupsshould have the same life cycle is a d
optimum adaptation of the product life cycle to thesingle product, or the rationalization/un
e work. The more similar the handling of the gproducts in the company becomes, the gre
Lising common life cycles.

ating product life cycle phases

ning the relationship between a product or product group, the company-relevant phases of t
e to be determined. Such deeisions have to be made on the basis of the company fun
units concerned with the product in question. In these functions and units similar activities

activities and allocating them to phases

n of activities. to different organization units has to be systematic. If activities are part
they are{usually adequately defined. If this is not the case, activities must be described in
ist should give an identification number for each activity so that an activity matrix can be

uestion of
ification of
pter is the

ne product
ctions and
are often

Jitional information can ke jfound in procedural and organizational rules, and in quality management

of project
h separate
drawn up

addition to describing activities, the list should also contain designations referring to the o

units respons

ibte for carrying them out.

ganization

Each activity must also be clearly allocated to a phase in the product life cycle. Therefore, it may be necessary to
divide one activity into several individual activities which can be clearly allocated.

In many companies such activities are already listed in organizational documents and quality management
documents. Decisions are also activities. When collecting and defining activities, all employees concerned should
be included in the process in order to stimulate the acceptance of changes.

4.3.4 Specifying conditions for beginning and end of phases

Phases begin and end with decisions, e.g. releases. They are described in organizational and quality-management
documents. Usually the conditions for ending a phase simultaneously present the conditions for beginning the next
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phase. If this is the case it is sufficient to define only the condition for ending the first phase, i.e. not the beginning of
the next. Of course, it is necessary to define the beginning and end of the initial phase of a life cycle.

When considering information gained during a product life cycle it may be necessary to repeat the steps given in
4.3.1to 4.3.4 to bring the cycle up to the optimum again.

5 Drawing up the activity matrix

5.1 General activity matrix

The activi
table 2).

Table 2 — General activity matrix

ies of each organization unit in each phase of the life cycle are presented in an activity matrix (see

Organization unit Phases
Phase 1 Phase 2 Phase 1
Otganization unit 1 Activity 1.1.1 Activity 2.1.1 Activity n.1.1
Activity 1.1.2 Activity 2.1.2 Activity n.1.2
Otganization unit 2 Activity 1.2.1 Activity 2:2.1 Activity n.2.1
Activity 1.2.2 Activity 2.2.2 Activity n.2.2
Olganisation unit i Activity 1.i.L Activity 2.i.1 Activity n.[.1
Activity 17i.2 Activity 2.i.2 Activity n.|.2
NQTE — The variables i-and’n indicate that there is no limit on the number of phases and organization
unjts.

5.2 Identification of\activities

The index|in thésactivity matrix can be used to identify an activity. The first digit represents the phase, the second
the organikation unit, and the third the number of activities of the organization unit in the phase. See figure 2.

Activity 3.5.7

I— 7 Activity of the organization unit in the phase
5 Organisational unit

3 Phase

NOTE Instead of the word "activity" the description of a concrete activity in the product life cycle must be given.

Figure 2 — Example of activity indexing
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5.3 Method for drawing up the matrix

An activity matrix is drawn up in a two-stage process, as described in 5.3.1 and 5.3.2.

5.3.1 Registration of existing organization units

©1SO

The different organization units in a company that work on a product during its life cycle are listed vertically in the
activity matrix. The phases from the product life cycle are then listed horizontally. To list the organization units it is
necessary to find the correct hierarchy level. In one case it might be sufficient to give a unit the name
"Development"”, in another case it might be necessary to differentiate, e.g. "Process-development”, "Electronic-

" _etc. Before defining the specific level of hierarchy the following aspects should be consider

ed:

developmen
O The mo
become
O The mo
wider th

e detailed the organization units are, the more complicated the drawing up of thelacti
5 and the more inflexible its relationship to different projects will be.

e general the scope of the organization units, the more abstract the activity matrix becomg
b interpretation possibilities will be.

5.3.2 Allocaling activities to organization units

Within each
activities def
allocated una
matrix. Activi
Activities tha

6 Allocatin

6.1 Generd

phase, all activities must be allocated to the different organization” units. It is necessary
nitively to one organization unit. If necessary, activities must ke)divided into sub-activities t
ymbiguously. Each activity in the product life cycle must be traceable to its related phase in
ties performed in several organization units should be clearly marked accordingly in the acti

g documents to activities

1

Vity matrix

bs and the

fo allocate
hat can be
he activity
ity matrix.

are performed by several organizational units simultapneously should also be especially marked in the
activity matrix.

On defining the product life cycle and the‘aetivity matrix, the basis of allocating the necessary technical gocuments

to activities
For every ac
0 docume

0 docume
process

0 docume

ust be given.
ivity of an organization-unit, four different types of documents can be issued (see figure 3):
nts that arrive in"ap-organization unit (incoming documents);

nt that describe the operation of an organization unit in a particular phase (standards,
guidelinesyetc.);

hts'necessary for internal purposes in an organization unit, and which remain in the organ

puidelines,

zation unit

(workin

internal documents). Such documents must be specific to activities within the organization

unit, must

have no bearing on documentation outside the organization unit, but must describe and enable the retrieval,
implementation, etc. of proceedings and processes. Filed working/internal documents must also be registered,;

O documents that leave the organization unit (outgoing documents).
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( Handicaps for the activity
L e. g. standards, guidelines

1

Incoming Activity of an Outgoing
% organization unit *>

documents in a phase documents

L J L

T

Working/internal
documents

Figure 3 — Document flow for the realization of an activity

Not every|organization unit uses all types of documents for all activities. Certain documents can b¢ common to
successive activities. All working and outgoing documents can<be edited by an organization unit. Handicaps
(standardg, guidelines, etc.) are normally for reference purposes only. Each time a documernt leaves an
organizatipn unit it must be approved by the responsible person. For the exchange with external prganizations
determinations regarding the use of the documents have to-be agreed.

6.2 Docyments of an organization unit in a phase

Table 3 sHows the activities within a phase apd.the relevant documents. Such a table can be prepared [for each field
of the actiyity matrix.

The docurpent flow in a company canbe said to be the complete allocation of documents to activities. Thus, the
flow of teghnical information in a dcompany can be represented as an integrated module in which epch outgoing
document|must become the incoming document of another organization unit.

Table 3=-Allocation of documents within an organization unit for a phase

Activity Incoming Standards, Working/internal Outgoing
documents guidelines, etc. documents documentsg
Name of 1st Names of Standards, Working/internal | Names of docuqnents
activity fTTCOrTng guidelines, etc. to be [ doCuments to be thatteave the
documents used used organization unit

7 Data necessary for the management of documents
A minimum of administrative information for each document is necessary when organizing technical documentation:

O a set of information for the identification of each document. The information set may consist of a single
identification code or of a set of attributes. Document identification procedures must exist in each of the
companies concerned,;
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t identification code;

which document type (e.g. drawing, item list, etc.);

ation or title, e. g. type of document and name of the object in question;

a responsible person and/or the manufacturer, i.e. company name and also the organization unit;
date of compilation;

release and revision status, i.e. issue or date of last revision.

©1SO

prepared the document. This procedure presupposes that the above listed minimum set of infg

O an objec

O

O adesign

O

O

O

Three possil

O Filed ex
containg
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ensure
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O Original

Documents

described mg

the compan)

clause 8) ang must be identified.

8 Overvie

Overviews 0
circumstancy
documents i
documented
same rules.

At least the
large numbe

necessary. In the case-of’computer-based overviews, information about change and release must be reg

constantly up

fiitfes exist for theexchange of documents with extermat-organizations:
ernal documents: such documents can be identified by indicating the external organizatio

d in the document and is clearly interpretable. This method is advantageous when-docume
dment by communication with the compiling organization.

e the adoption and further processing of an external document, the original set of informat

by a company-specific set of information. This ensures uniform campilation and proc
raceability, a cross-reference index should be used. which relatés the original documg
N set of information to the adopted document.

information might be retained for editing and/or supplementing with a related set of informatic

bxchanged with external sources must be included inthe document allocation table. WH
bthods is applied and how the minimum set of information is to be handled should be determ
. Additionally, documents exchanged with external sources must be included in overy

vs of existing technical documents

f existing technical documents aré“necessary to register all relevant technical documents
s, e€.g. with very large projects; it might be necessary to use separate overviews of existin
h different departments. In(such cases the different overviews must be centrally registere
procedures can be used to/ensure that all overviews are prepared and handled in accordan

Mminimum set of-infermation necessary for the identification of the documents must be rec
Is of documents; the additional registration of descriptive document data for retrieval, etc,

dated. Itimust be ensured that only valid documents are used.

n that has
rmation is
nts require

on can be
pssing. To
nt and its

n.

ich of the
ned within
iews (see

. In some
j technical
. Suitable
Ce with the

brded. For
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orded and

9 Adaptat

an‘onf th had
T A

at
A9

o
O o o Tt O

Because of the difference between products and because production processes are constantly being developed
and optimized, an established method of adaptation must be used. This must be flexible and facilitate modifications
and optimization.

There is no purpose in laying down a product life cycle and the relevant activity matrix in detail and then give
unalterable stipulations stating how methods shall be applied within the company. It is preferable to establish a
suitable life cycle for each new product development. This does not necessarily mean that the phases in product life
cycles will differ each time in regard to duration or type, but that activities will be different. Activities can then be
added, omitted or modified as different products are developed, or to suit the changes in the organization of the
company that occur between individual product development projects.
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It is important that the actual document flow be documented so that the information flow in the life cycle of a product
is also clearly documented. Therefore it is necessary to introduce all changes in the product life cycle, the activity
matrix and document allocation table during the course of the project. In relation to the past, the documents must
show activities that have been implemented and the document flow. In relation to the future, they will form the basis
for planning.

Table 4 shows a simplified activity matrix. For clarification, three different points in time are indicated:

O t1 represents the beginning of the product life cycle. The contents of the activity matrix and all document
allocation tables are dealt with at the planning stage. The further a phase lies in the future, the less detailed the
planning is. Activities that are combined during preliminary outline planning are divided during detailed
plannjng.

O At ty the life cycle is at an advanced stage. Everything previous to t, is of course in the past apnd cannot be
altere, i.e. the contents of the activity matrix and the document allocation table in the-period of time t; to t,
document the past. For the period of time t, to t3 the contents of the activity matrix and of the document
allocgtion table express plans.

O At t3 fthe life cycle of the product is finished. The life cycle has now been (completely described by actual
document flow through the activity matrix, the document allocation tablep)and the contents| of technical
documentation.

Table 4 — Contents of the activity-matrix at different times

Organization unit Phases
Phase 1 Phase 2 Phase 3
Organization unit 1 Activities Activities Activities

Documentgation of the information flowsin a company offers a basis for the constant optimization| of technical
information management.
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Annex A
(informative)

Comparison of a company-specific product life cycle with the life cycle

described in 1ISO 9004-1
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escribed in ISO 9004-1 and in company-specific life cycles will differ.

LLLILE=A > ARv) L]

Table A.1 — Overview of a company-specific product life cycle

Life cycle phases described in ISO 9004-1

B

xamples for phases in a company-specific
life cycle

Marketing and market research

Product idea

Prodyict design and development

Concept definition, development, design

Procs

ss planning and development

Purch

asing

Prototype phase

Produiction or provision of service

Produetion (series production)

Verififation

(Takes place in every phase)

Packaging and storage

Sales

and distribution

Distribution

Instal

ation and commissioning

Technical assistance and servicing

Product care (maintenance and service)

After kales

Dispd

sal or recycling at the end-of useful life

Disposal, recycling phase
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Annex B
(informative)
Examples
Table B.1 — Example of a product life cycle
Phases
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase(@ Phase 8
Product Concept Develop- Design Prototype Production Mainten- Disposal
idea definition ment phase (Series ance and
production) service
1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1
Patent Drawing up Drawing up Manufacture | Performing Mateyial Service Recycling
analysis feasibility function plans | of test models | field tests management management
studies
1.2 2.2 3.2 4.2 5.2 6.2 7.2 8.2
Information Drawing up Drawing up Preparation of | Performjng Production of | Observing the ||Disposal of
collection list of sketches documents for | function'tests | single parts product in the [Jnon-
requirements production market recyclable
parts
1.3 2.3 3.3 4.3 53 6.3 7.3 8.3 Transport
Drawing up Developing a [ Solving detail | Carrying out a’| Optimization | Quality Management ([management
studies product- problems design review | of production | control and of product
concept documents analysis modifications
Activities | 1.4 2.4 3.4 44 5.4 6.4 7.4 8.4
Market Developing Producing Compilation Permission Assembly Maintenance |[Dismantling
studies the function function of handbooks | application
concept models
15 25 3.5 4.5 5.5 6.5 75 8.5
Analysing Project- Defining the | Procurement | Performing Performing Repair and Disposal
market planning product (process/ prototype tests exchange confirmation
potential structure order) tests (customer)
1.6 2.6 3.6 4.6 5.6 6.6 7.6
Gathering Development | Reliability Valuation of | Release for Analysis of Supply spare
customer of\quality tests risks for series field test parts
requirements/’} assurance specific production results
concept attributes
(e.g.
dimensions)
¥ 2.7 3.7 4.7 5.7 7.7
BPrawing up a | Development | Planning Check of Supplier Updating
TTarketing Of packaging [ production of [ Safes docu- Tefease detivery
concept concept processes mentation statistics
Conditions | Concept Development | Design Prototype Production Delivery Disposal
for end release release release release release release release

11
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Table B.2 — Example of an activity matrix

©1SO

Phases
Organiz- Product Concept Develop- Design Prototype Production Mainten- Disposal
ation units idea definition ment phase (Series ance and
production) service
14 5.1 6.6 7.2
Market Performing Analysis of Observing the
studies field tests filed test product in the
Marketing 1.7 results market
Drawing up a 7.7
atketg Ypeeating
concept delivery
15 statistics
Analysing the
market
potential
11 21 3.1 41 5.2
Patent Drawing up Drawing up Manufacture | Performing
analysis feasibility function plans | of test models | function tests
1.2 studies 3.2
Collecting 2.2 Drawing up
Technical information Drawing up sketches
development list of
requirements
2.3
Development
of product
concept
24
Development
of function
concept
13 25 3.3 42 5.3 7.3
Drawing up Project Solving detail | Preparation of | Applying for Product
studies planning problems production permissions modification
5 documents 5.4 management
Design | Definition of 4.3 Compiling
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