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Foreword

ISO/IEC TR 15271:1998(E)

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 committees 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.

In the field of information technology, ISO and IEC have established a joint technical committee, |SO/IE
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committee may propose the publication of a Technical Report of one of the following types:

|, when the required support cannot be obtained for the publication of an\international Stang
ited efforts;

P when the subject is still under technical development or whete for any other reason there
Dbt immediate possibility of an agreement on an International Standard;

B, when a technical committee has collected data of a different kind from that which is norma
International Standard (“state of the art”, for example).

Reports of types 1 and 2 are subject to review within three years of publication, to decide

ansformed into International Standards. Technical Reports of type 3 do not necessarily
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Information technology — Guide for ISO/IEC 12207 (Software Life
Cycle Processes)

1 Scope

1.1 Plurpose

The purpgse of this Technical Report is to provide guidance on the application of ISO/IEC_12207.
This Technical Report elaborates on factors which should be considered when applying ISO/IEC 12207 and does
this in thg context of the various ways in which ISO/IEC 12207 can be applied. The guidance is nof intended to
provide the rationale for the requirements of ISO/IEC 12207.

The three|fundamental life cycle models are discussed and examples of tailoring are provided.
1.2 Audience

This Technical Report is written for those who will use or applyISO/IEC 12207 in contractual situations,fon a project
irrespectiye of size or complexity, in an organization as_a ‘Self-evaluation or for software process improvement
initiatives

This Technical Report discusses how ISO/IEC 12207 may be used in relation to various types of goftware and
indicates Which processes may be relevant in each\case.

This Technical Report supports ISO/IEC 12207 when it is used as a requirements document and also[for use as a
template for guidance. (An example of the’latter is when ISO/IEC 12207 is self-imposed as part of a process
improvement exercise.) The whole Technical Report should be understood but it may be used ip relation to
particular [situations by referring to specific clauses.

1.3 Prerequisites

The prereguisites to using.this Technical Report are:

a) Ayailability of ISO/IEC 12207,
b) Familiarity with ISO/IEC 12207,

c) Familiarity with the relevant organizational policies;

d) General knowledge of software management, software engineering and software life cycle models.
2 References

This Technical Report makes reference to the following standards:
ISO/IEC 12207:1995, Information technology — Software life cycle processes.

ISO/IEC 9126:1991, Information technology — Software product evaluation — Quality characteristics and
guidelines for their use.

ISO/IEC TR 15504 (all parts), Information technology — Software process assessment.
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3 Notation
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Diagrams depicting the processes and activities of ISO/IEC 12207 follow the style used in ISO/IEC 12207 as shown

in Figure 1.
/ N
. /
Process Activity
Figure 1 — Drawingnotation
4 Bagic concepts behind ISO/IEC 12207
4.1 Endineering discipline

The application and practice of softwate' engineering is a relatively young discipline when compar

traditional b
projects has

The underly
should be

establishme
includes soff

4.2 Soff

rfanches of engineering. (As"a result, the control which usually accompanies traditional e
not always been achieved for software.

ng philosophy ofNSO/IEC 12207 is that aspects such as software development and ma
onducted in & manner which exhibits engineering discipline. Following this approach &
nt of a framework which has clear linkages to the system engineering environment i.e. ¢
ware, hardware, people and business practices.

ware. life cycle architecture

ed to the
ngineering

intenance
\llows the
ne which

ISO/IEC 12207 establishes a top-level architecture of the life cycle of software from conception through retirement.
The architecture is constructed with a set of processes and interrelationships among these processes. The
processes are based upon two primary principles: modularity and responsibility.

4.2.1 Modularity

The processes in ISO/IEC 12207 are modular, in that they are:

a) Stro

ngly cohesive. All the parts of a process are strongly related,;

b) Loosely coupled. The number of interfaces among the processes is kept to a minimum.
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In principle, each process is dedicated to a unique function within the life cycle and may employ another process for
a specialised function. The following presents the rules for identifying, scoping, and structuring the processes:

a) A process must be modular i.e. one process should perform one and only one function within the life cycle
and the interfaces between any two processes should be minimal,

b) Each process is invoked in the architecture;

c) If

a process A is invoked by a process B and only process B, then A belongs to B;

d) If a function is invoked by more than one process, then the function becomes a process in itself;

e) It

muctbha noccihla to varifiy anv fianeotinn vaathin tha Lfa ool mmadal:
Sy rorctor vt tre ety e

) E

4.2.2

Y]

In ISO/IE
persons g
club. Thdg
or a part,
same org

Each prog
or more f
the organ
that entirg

The responsibility feature of the life cycle architecture facilitates tailoring and application of ISO/IEC

LLRASIS AN SAS SASS IS L1 = A o Y y Yy TTToOTTT;

hch process should have an internal structure defined sufficiently so as to be executable.

esponsibility

C 12207, the terms “organization” and “party” are nearly synonymous. _An*organization
rganized for some specific purpose, and may be as diverse as a corpgaration, agency, soci
size of an organization may vary from one person to many persons~When an organization
enters into a contract, it is a party. Organizations are separate badies, but the parties may
hnization or from separate organizations.

ess in ISO/IEC 12207 is considered to be the responsibility of‘a party. An organization may
rocesses. A process may be performed by one organization or more than one organization

zations being identified as the responsible party. A pafty executing a process has the resy
process even though the execution of individual tagsksvmay be by different people.

which many persons may be legitimately invalved.

b nature of the processes

sses are grouped into three broad classes:

Primary;
Supporting;

Organizatienal.

Fimarysprocesses

s a body of
bty, union or
, as a whole
be from the

perform one
with one of
onsibility for

12207 on a

ry.processes are:

project, in
4.3 Th
The procs
431 P
The prim3
U
O
U
O
U

Acquisition;
Supply;
Development;
Operation;

Maintenance.

In practice, the Acquisition process causes the initiation of the software life cycle. The Supply process responds by
performing the Development, Operation, and/or Maintenance processes.
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4.3.2  Supporting processes

The supporting processes are:

O Documentation;
O Configuration management;
O Quality assurance;
O Verification;
O |validation;
O Point review;
O  Audit;
O Problem resolution.
A supporting process may be employed by another process which thus supportsthe/former with a specific

© ISO/IEC

4.3.3 Orgdanizational processes

The organizational processes are:

O

O

O

O

An organizafion may employ these processeS)organization-wide to establish, implement, and improve 3

process.

Management;
nfrastructure;
mprovement;

Training.

4.3.4 Progess refinement

Each proces

its constitue

Table 1 — Process breakdown

s is further defined-in-terms of its own constituent activities, each of which is further defined i
Nt tasks. An activity"within a process is a set of cohesive tasks. Within ISO/IEC 12207 there §

purpose.

life cycle

N terms of
re:

Class Processes Activities asks

Primary 5 35 135
Supporting 8 25 70
Organizational 4 14 27
Total 17 74 232
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A task is expressed in the form of a requirement, self-declaration, recommendation, or permissible action. For this
purpose, ISO/IEC 12207 carefully employs certain auxiliary verbs to differentiate between the forms of tasks:

“Shall” is used to express a binding provision between two or more parties;
“Will” to express a declaration of purpose or intent by one party;
“Should” to express a recommendation among other possibilities;

“May” to indicate a course of action permissible within the limits of ISO/IEC 12207.

O
O
O
O
4.4
ISO/IEC
ISO/IEC
It is also

The procgsses, activities, and tasks in ISO/IEC 12207 are arranged in their most ‘general, natur
sequencel This positional sequence does not dictate the life cycle model sequence. {t"is intended that
project seject, order, tailor and iterate the processes, activities, and tasks as applicable or appropriate.

On the sgme project, ISO/IEC 12207 may be separately applied more than.ence. For example, in a gi
developmeent project, an acquirer may request a supplier to perform software development with the acq

supplier

or part of|the software development. The supplier (now in an acquisition mode) and its sub-contracto
mode) exgcute a separate application of ISO/IEC 12207. In both'Situations, it is necessary to tailor 1S

to reflect
See claus

4.5 P
An organi
acquirer

The proc
organizati
(and asso
organizati
internally
language

ISO/IEC !

TOCESSES and Projects

2207 describes the set of processes used on large and/or complex software projects
2207 is designed to be tailorable for a software project of any type and of lesser sjzes and
esigned to be used whether the software is a stand-alone entity, or a part of the total system.

ecuting one application of ISO/IEC 12207. The supplier may then request its sub-contractor t

he arrangements.
e 6 Application on projects for further details.
rocesses and organizations

zation (or a party) derives its name from the process it is currently performing, for example i
hen it performs the Acquisition precess.

bsses in ISO/IEC 12207 ferth*a comprehensive set to cater for a wide variety of organi
on, small or large, depending on its business purpose, can select an appropriate subset of th
ciated activities and tasks) to fulfil that purpose. ISO/IEC 12207 is intended to be applied int
pn or contractually by-two or more organizations. In order to facilitate application of ISO/IEC
br contractually, the-tasks are expressed in contractual language. When applied internally, th
is interpreted as self-imposed tasks as described in clause 7 Application in organizations.

| 2207 is(to ‘be harmonized with an organization’s policies and standards that are already i

usually th
software

relationshjp-between ISO/IEC 12207, the organisation's own standards, and the various techniques thg

1’

e case-that an organisation has been utilising its own existing standards and specific te
evelopment. When applying ISO/IEC 12207 within an organisation, it is therefore important

However,
complexities.

al positional
the software

en software
Lirer and the
o perform all

(in supplier
D/IEC 12207

is called an

rations. An
e processes
ernally by an
12207 either
b contractual

h place. It is
chniques for
to clarify the
it have been

employed

Figure 2 shows one possible example of such relationships which may be useful when applying ISO/IEC 12207
within an organisation. ISO/IEC 12207 is located at the first level, standards in the organisation are located at the
second level and the third level is for detailed development activities, techniques, and tools that are specific to a
project. The terms defined and used in the second and the third levels are required to conform to ISO/IEC 12207.

Resolution of any conflicts is left to the organization applying ISO/IEC 12207 and may involve developing a mapping

and if nec

essary, filling any gaps.
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Level 1

Neither input nor output is defined. ISO/EC 12207

Work is done according to the items in each process.

Level 2

Work is done according to procedures Standards in the organization

in a defined sequence.

Level 3 Domain specific standards | | Techniques

Procedures are detailed for a specific domain.

They contain techniques for problem resolution.

Tools are provided which support the various techniques.

Figure 2 — Relationship with existing decuments

4.6 Soffware and systems
4.6.1 Intefface with systems engineering
ISO/IEC 12207 establishes a strong link betweety the system as a whole and the software. This i$ possible
because ISQ/IEC 12207 is based upon general Systems engineering.
To a certain extent, ISO/IEC 12207 is designed to function within a systems engineering process. When the
software is gart of the total system, the software is isolated from the system, produced, and integrated bag¢k into the
system. This feature of ISO/IEC 12207 is useful when there are no system-level standards available. MWhen the
software comstitutes the entire scope of interest, the system-level tasks may be treated as useful guidance. In
either case| ISO/IEC 12207( provides for the meaningful participation of software engineering in systems
engineering.
4.6.2 Relgtion between software and the system
A system is p spgecific combination of hardware, computers, software, material, people, and facilities as illfistrated in
Figure 3. In feality, it is the system that must perform. In the parent system, processes such as business processes
exist. Software-serves—bypreviding—forthe—executionof-certainfunrctons—ef-theseprecesses—in—eomputers. The

software could be resident in a computer, embedded in a piece of firmware, or integral to a hardware item. In any
case, the acquisition, supply, development, operation, or maintenance of the software needs to be in coordination
and harmony with those of the parent system.
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Business processes in the system

Q/O
System \\ Computer
\%O System

N
&

Figure 3 — Soﬁg@ in a system

Z
)
Within an| organization there may be a nun&@ of computer systems supporting the business progesses as in
Figure 4.
xO
oF

N
C)O® |
&
S
S
N
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Activity 1
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/

Organization

4.6.3 Systems based on software

Although IS

cycle procegs in ISO/IEC 1220/

4.6.4 Clagsification of)system and software activities

Two types of activities are recognized in the Development process in ISO/IEC 12207, i.e. system and soff]

scope for th¢se activities is reflected in the name.

Figure 4 — Computer systems in an organization

D/IEC 12207 defines the ‘system, it only covers the life cycle process such as Development
and Mainterjance of the system\focussed on the software. Therefore, there is no definition for the har

, Operation

dware life

ware. The

Figure 5 shows these activities divided into two groups based on the type and uses a V-presentation to illustrate the

symmetry and correlation between the system and software activities.
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5.3.2 5.3.11
System ISO/IEC 12207 system related System
requirements activities qualification
analysis testing

5.3.3 5.3.10
~ System System .
S o architectural integration -7
~ design P

~
5.3.4 RS 5.3.9
Software S z Software
requirements e qualification
analysis testing

(a1
5.35
Software 538
. Software
architectural : h
) integration
design
. J
e N
5.3.6
Software
detailed
design
5.3.7
Software
coding and
testing

ISO/IEC 12207 software related
activities

Figure 5 — ISO/IEC 12207 activity classification

As showr] in Figure 5, the system activities in the 1SO/IEC 12207 Development process begin with §.3.2 System
requiremgnts analysis and terminate with 5.3.11_System qualification testing.

Clause 8|of this Technical Report describes how a system is a combination of hardware, software |Jand manual
operation$. The division of a system into these elements being performed through the 5.3.3 System |architectural
design adtivity of ISO/IEC 12207. The(software activities which evolve from this architectural design |n turn begin
with 5.3.4|Software requirements ahalysis and terminate with 5.3.9 Software qualification testing.

Once soffware development.has been completed, hardware and manual operations are integrated|through the
ISO/IEC 12207 subclause-5.3.10 Software integration, and 5.3.11 System qualification testing is thep performed.
Based on|the activities described above, it may be deduced that the system activities are a superset of the software
activities.

4.7 Management and planning

For each|ofithe Primary and Supporting processes, management of the process at the project lgvel is done
following instantiation of the Management process. It is through this Management process that planning, execution
and control of all other planned events is achieved. The items which should be included in a plan are defined in
subclause 7.1.2.1 of ISO/IEC 12207, while subclause 7.1.3.2 provides for progress reporting and subclause 7.1.3.3
caters for problem reporting.

4.7.1 Project management plan

In the Supply process, subclause 5.2.4.5 of ISO/IEC 12207 requires that a project management plan is produced
and in subclause 5.2.5.1 this plan is executed and controlled. The Supply process in subclause 5.2.5.3 further
provides for monitoring and reporting against technical performance, cost and schedules.


https://iecnorm.com/api/?name=f2fa872804879fe345f695fe08d9b7b6

ISO/IEC TR 15271:1998(E) © ISO/IEC

4.7.2  Subordinate plans

The items which are listed for consideration in subclause 5.2.4.5 of ISO/IEC 12207 include those relating to
processes from the Supporting and Organizational process categories. A number of these processes require that
plans be produced e.g. quality assurance, verification and training. Depending on the size and complexity of the
project, as well as consideration of the need for subcontracting out some or all of this work, these plans may either
be incorporated into the project management plan or developed as separate subordinate documents.

Where subcontractors are used, these should be managed via subclause 5.2.5.4 of ISO/IEC 12207 taking into
account the need for increased emphasis on ensuring that appropriate interfaces are established so that the plans
can be synchronised.

A summary ¢f the set of subordinate plans may be taken from Table B.2 and Table B.3.
4.7.3 Docpument control
The requirements for managing documents including plans are described in the Documentatiofp process.

4.8 Implementation of quality management principles

ISO/IEC 12207 implements quality management principles and it does so in three basic ways:
4.8.1 Integration of quality into the life cycle

ISO/IEC 12207 provides the requirements for a comprehensive, integrated set of processes covering the software
life cycle. It|provides each process with access to a “plan-do-checkact” cycle through the Improvement process. It
treats all quplity related activities as an integral part of the software life cycle and appropriates those agtivities to
relevant prog¢esses of the life cycle. That is, each process and the personnel responsible for performing thie process
are assigned relevant process-internal quality related activities;

4.8.2 Quality Assurance process

The Quality [Assurance process is dedicated to .assuring compliance of products and services with theif specified
requirements and established plans. Persons\responsible for this process are provided with the necessary
organizationpl freedom and authority. Organizational freedom means the freedom from those who afe directly
responsible [for producing the product, while authority means the authority to conduct evaluations apd initiate
corrective agtions.

4.8.3 Impfovement process

ISO/IEC 12207 contains an {mprovement process for further improving quality organization-wide i.e. indgpendently
of contractual obligations.

4.9 FleXibility ahd responsiveness to evolving technology

ISO/IEC 12207 is-flexible and responsive to the evolving software engineering discipline. It accomplishes this by
providing a top:level, apen architecture ie ISQ/IFC 12207 is:

a) Useable with any:
O Life cycle model (e.g. waterfall, incremental or evolutionary);

O Software engineering method or technique (e.g. object oriented design, structured coding, top-down
testing or prototyping);

O Programming language (e.g. COBOL, Ada or assembly).

These are dependent upon the project and state of the art of technology, and their selection is left to the
user of ISO/IEC 12207.

10
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b) Flexible from a top-level viewpoint i.e. the activities and tasks of a software life cycle process are “what-to-
do” items not “how-to-do” items. In other words, a task might be “develop and document an architectural
design”, but not “develop or document the architectural design using the top-down, functional-design
method”. This scheme provides an acquirer an avenue to specify an end product or service and, at the
same time, allows the vendor to be creative and to employ appropriate methods, techniques, and tools to
produce the product or provide the service.

c) Adaptable to any local industrial practice (e.g. for military or commercial use), or for any national or
organizational culture.

4.10

ISO/IEC 12207 is not a documentation standard i.e. even though ISO/IEC 12207 asks for docume
outputs frpbm the processes, it does not specify the format or content of documents. Nor does-it pres

combine
document

411 S
ISO/IEC 1
of specifiq
are left to

412 C

ISO/IEC 1

a) A
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b)
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NOTE
forced to g
the whole
be the bas

413 S

rocesses and documentation

utputs of a similar nature, such as plans, specifications, or test requirements. See.Annex B
ation requirements.

oftware metrics
2207 does not define or prescribe the attributes of software (such’as reliability or maintainab

the users of ISO/IEC 12207.

ompliance

2207 may be complied with in the following ways:

N organization declares publicly as a;condition of trade, a set of processes, activities, and task
O/IEC 12207, with which suppliers to the organization comply;

software project tailors appropriate processes, activities, and tasks, which are performed in a
th contractually established criteria.

ISO/IEC 12207 contaifis a set of requirements in the form of "shall" statements. Users of ISO/IEC
omply with the doecument as a whole i.e. there is no "shall" statement in ISO/IEC 12207 requiring co
standard. This would be on agreement between two parties. The parties can agree that ISO/IEC 122
s of an agreement or they can agree to tailor ISO/IEC 12207 to suit their particular requirements.

ummary

nting certain
cribe how to
for details of

lity) in terms

metrics and indicators. It does provide the means for specifying such software attributes byt the details

s from

ccordance

12207 are not
mpliance with
D7 as it is will

ISO/IEC 12207 is not a substitute for systematic, disciplined management and engineering of software systems.
ISO/IEC 12207 provides a framework where the processes, activities, and tasks related to software can be
reasonably identified, planned, and acted upon. ISO/IEC 12207 contains a set of well-defined building blocks
(processes). The user of ISO/IEC 12207 has to select, tailor, and assemble them as is appropriate and cost-
effective for the organization and the project. The architecture, intent and integrity of ISO/IEC 12207 should be
preserved when it is tailored. For example, by inclusion of the element, but annotated as “Not applicable” plus the
reason for the exemption.

11
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5 Implementing ISO/IEC 12207
51 Overview
ISO/IEC 12207 may be implemented for a variety of reasons including:

O For use on a specific project, to define the software processes, activities and tasks required;

O By an organization as an initiative to improve its software processes;

O As a component within a larger System Life Cycle model process.

Whatever th
following:

a) H
b) T
c) (
d) A
e) |
This strateg
project. Thg

organization

When a prd
established

the following:

a) H
b) T

c)

5.2 Plat
Implementin

The followin

e reason for implementation of ISO/IEC 12207, a suggested implementation strategy.cons

lan the implementation;
ailoring ISO/IEC 12207,
onduct pilot project(s);
ormalize the approach;
nstitutionalize the approach.
y is typical of the approach that must be followed whenh introducing changes into an orgar
implementation strategy described above may be repeated several times within a project or
as additional processes are addressed and/or improved.

ject or organization is already in a steadygstate, i.e. where ISO/IEC 12207 processes h
and institutionalized, then the implementation strategy could be shortened and would probal
lan the implementation;

ailoring ISO/IEC 12207 (for therisk level of the work);

Conduct the project(s).

N the implementation

b ISO/EE-12207 should be considered as a specific project and planned as such.

©

ISO/IEC

sts of the

ization or
across an

ave been
ly include

j.are-examples of items to consider while planning the implementation project:

a) Define the scope of the project. Possibilities include:

O A single project either internal to an organization or as part of a two party contract;

O Concentration on some key processes or even a single process where there is expected to be some
gain for an organization. This approach could be used where a weakness has been detected previously
and could lead to a full implementation of ISO/IEC 12207 at some future point;

O Adoption of ISO/IEC 12207 across a range of projects with probably a staged introduction. Here the
organization would probably have no or few defined processes and would be standardising on
ISO/IEC 12207,

12
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Adoption of ISO/IEC 12207 across all projects and within all parts of the organization. It is unlikely that
any organization except a very small one would take this approach. It would be relevant though for a
new subsidiary of an existing organization that has adopted ISO/IEC 12207 into working practice

previously.

b) Identify the project goals and determine how they fit into the organization-wide business goals. If no
obvious link is established between this project and the organization’s business focus, then lasting
commitment to achieve the implementation project goals will be difficult if not impossible to maintain;

c) Identify roles and responsibilities of the project team/organization, assigning a single point of responsibility
for each process. In many cases, one individual or organization may be responsible for more than one
process, particularly in small projects or organizations;

d)

0

D

e) C

5.3 T

When the
Advice on
projects, (

Advice on
in Annex
within an

entify the resources available for the implementation of ISO/IEC 12207, such as time, money)
juipment;

reate and document the project management plan for implementing ISO/IEC 12207.

giloring ISO/IEC 12207

point for tailoring is reached, the Tailoring process defined in Annex A of ISO/IEC 1220
tailoring for specific uses of ISO/IEC 12207 is included in this Technical Report in clause 6 A
lause 7 Application in organizations and clause 8 Application using\a system life cycle model.

tailoring in this Technical Report should be read in conjunction with the general tailoring advi
B of ISO/IEC 12207, using the material which is relevant te the situation. For example, the
brganization and also involve system life cycle model@aspects.

detail in

nnex A of ISO/IEC 12207. Specific examples of\tailoring are included in Annex D of this Tech

Figure G{f this Technical Report illustrates the sequence.of events in the Tailoring process which is

These ex

O

O

mples:
Use scenarios to define the project eavironment;
Where necessary, define additional activities and tasks;

Summarize the tailoring decisions and provide a rationale for tailoring.

people and

7 is utilized.
pplication on

Ce contained
use may be

discussed in
hical Report.
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Identify project
environment and
characteristics

Solicit inputs

Select processes,
activities and tasks

Document
tailoring decisions
and rationale

Figure 6 — Tailoring~activities

5.3.1 Identify the project environment and characteristics

Organizational characteristics may be determined by considering such issues as:
O What processes, policies and ptecedures are already in place?

(|t is vital to recognize the gxisting processes and practices that are already successful. Thesg need to

e incorporated into the overall suite of required processes.);

O I$ this process fundamental to achieving the organization’s goals?;

O I there a high business risk involved?;

O Where are_the problem areas?;

O What is'the organizational culture (early adopters or adverse to change)?;

O What are the support requirements?.
The project characteristics may be determined by considering such issues as:

What system or project life cycle model will be used?;

What is the level of maturity for a particular process?;

0

0

0 What are the technical risks?;
O Is this a safety critical system?;
0

Is new technology being used?.

14
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The requirements derived from the relevant business and contractual needs are a major driver in tailoring
ISO/IEC 12207. For example, ISO/IEC 12207 could be tailored according to the contract between a supplier and the
purchaser of the product. A customer may only require the design of software to be carried out and not full
development of a software system. In another instance, if the customer requirements are for safety critical software
instead of consumer software, the number of tasks from ISO/IEC 12207 could be quite different.

Affected parties should be involved in the tailoring decisions.

tailored processes are feasible and useful. Where possible, include feedback from previous projects.

5.3.3

Identify amd prioritize the processes or parts of process within ISO/IEC 12207 that will be impleménted.
preferable
implemen

ISO/IEC !
particular
activities @nd tasks of ISO/IEC 12207 is useful at this stage.

The mapy
current sifuation and the target situation i.e. where processes from ISO/IEC 12207 are used.

53.4

When apy
life cycle
this apprgach. This documentation should be incorporated into the project management plan for i
ISO/IEC 1

The exam

54

When intr
processes
approach

a)

b)

d)

e)

f)

S

D

G

Iq
th
al

S
T

EteCt ProCESSES, activities arnd tasks

to start with those processes that will achieve the most significant returns, rather than 3
[ all of ISO/IEC 12207 at once.

| 2207 does not define the sequencing of processes, activities and tasks and ‘it does not p
software life cycle model. Mapping the current processes, practices and/or methods to thg

ing may be used to verify the completeness of the approach i.e. tondentify where gaps exist

ocument the tailoring decisions and rationale

lying ISO/IEC 12207, a mapping of the defined procésses, activities and tasks onto the seleg
model(s) should be documented together with the determined relationships and the reasons

2207 as it provides a reference framework for,evaluating the success or otherwise of the app
ples in Annex D illustrate how a mapping\may be documented.
onduct pilot project(s)

pducing ISO/IEC 12207 in an-@rganization across many projects, some pilot use in key areag
will help to limit the expesure of the organization. A successful introduction would usually
s as the following:

entify pilot projects-which can utilize the processes selected. These pilot projects should be ¢
e basis of high.priority work, that will result in significant improvements, with a high probability
nd that canbe-expected to provide quick, visible results;

blect a team of volunteers to conduct the pilot projects then publicize and reward their efforts;

ain allinvolved. Awareness can be aided by regular communication of progress in the implem

These people can help ensure that the resulting

It is usually
ttempting to

rescribe any
e processes,

between the

ted software

for adopting

mplementing
oach taken.

and for key
nclude such

hosen on
of success,

entation

p

06ess, in addition to formal training classes;

P

lan the pilot projects and identify critical success factors;

For each pilot project, incorporate the selected tailored process(es) into the project management plan.
Reference or include as appropriate, the documentation described in subclause 5.3.4 of this Technical

R

eport;

Execute the pilot project(s), tracking and documenting the performance against the critical success factors.
Document lessons learned throughout the pilot project(s). And incorporate the lessons learned into revised
processes.
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5.5 Formalize the approach

Formalizing involves the introduction of a new process across several projects and/or across the organization.
Issues such as training, documentation, provision of support tools for the process(es), and the tracking and
oversight of the new process(es) use and acceptance. Planning for the transition to the new process(es) for any
project which is already up and running should be addressed.

NOTE Improvements may be made within a project by monitoring at the project level. They may also be made by
comparing one project against another to determine approaches which were successful and which should be incorporated into
future projects.

5.6 Institutionalize the ar\prnar‘h

Institutionalization focuses on what is involved in ensuring that a process is used consistently and, - autpmatically
throughout the project or organization. This also involves measuring performance of the process, and implementing
process imgrovement again as necessary. This could involve invoking the Improvement process described as
clause 7.3 i ISO/IEC 12207.

6 Application on projects

This clause [provides additional guidance on applying ISO/IEC 12207 for a_projéct. However, the guidapce is not
exhaustive fecause of the variability which can occur from one project to another.

Aspects whigh can influence how the software would be acquired, developed, operated, or maintained include:
O Variations in organizational policies and procedures;
O Rroject-unique acquisition-supply strategies;
O Rroject size and complexity;
O $System requirements.
ISO/IEC 12207 is written to accommodate Such variations and for any project. Therefore, in the intergst of cost
reduction and quality improvement, ISOAEC 12207 may need to be tailored for an individual project.| All roles
involved in the project should be giventhe opportunity to contribute to tailoring.
6.1 Factors in applying ISOQ/EC 12207
The followingy subclauses examine the key factors which should be considered when applying ISO/IEC 12207 on a
project. The¢se factors are not exhaustive, represent current thinking and will interact with and affect gach other

depending Upon the, software project. When considering the project environment, it may be useful to |group the
factors into ¢.g.

O @rganizational issues;

O Project risk;
O Capability/maturity of resources.
6.1.1 System life cycle model

The extent of tailoring and the use of ISO/IEC 12207 as a requirement or guide depends upon the relative position
of the software project within the system life cycle model. (See Annex C of this Technical Report for a summary of
typical life cycle models.)

Identify the current point in the life cycle model of the system of which the software would be a part (see
subclause 8.1 of this Technical Report). This determination helps to:

16
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Demarcate whether the software is a part of the system or the sole scope of involvement;

Identify whether ISO/IEC 12207 would be used as a method for conducting computer modelling and

simulation;

Identify whether ISO/IEC 12207 would be used for the development, operation, or maintenance of the

software.

See the relevant subsequent parts of this clause of this Technical Report and ensure that the necessary interfaces
have been established within the system life cycle model.

6.1.2

Identify t

with whicly the software project needs to comply. Examples include policies and procedures related to:

[

O

O

[

0
O

Identify a
may impa
ensure th

The abov
the softw
activities

incorporate these policies.

6.1.3 S
Identify s
character
are critical

Examples

rganizational poliCles and proceaures

relevant policies and procedures of the organizations involved, particularly of the acquirer @and supplier,

Security;

Safety;

Privacy;

Risk management;

Use of an independent verification and validation agent;

Use of a specific computer programming language;

Hardware resourcing.

ny pertinent laws and regulations including, those related to environment, public safety and
ct the software project. It may be necessary to monitor such external sources on an ongq
ht the system is compliant.
b policies and procedures need ‘to-be considered during the development, operation, and mg

hre as appropriate. For example, if there are safety and security policies, the requiremg
of the Development prgcess and the system operation activity of the Operation proce

ystem characteristics
stics, especially those that are allocated to software. Include in the identification those charag

to the ‘@peration of the system.

of system-level characteristics (if allocated to software) that should be considered include:

O

O

O

O

O

O

Inter-system and intra-system interfaces;

User interfaces;

Impact of software errors on system security and safety;
Computer sizing and timing constraints;

Presence of firmware;

Availability of suitable computers.

privacy that
ing basis to

intenance of
nts analysis
ss need to

Lib-systems_and’ configuration items of the system to an appropriate level of detail. Ideptify system

teristics that
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If the system has many sub-systems or configuration items, the system-level activities in the Development process
should be carefully performed for each sub-system and configuration item. All interface and integration
requirements should be considered. The same rigour may not be necessary for a small system.

6.1.4 Software characteristics

Identify software-level characteristics. Examples include:

O Potential number of software configuration items;

O Types, size, and criticality of software;

O Technical risks;

O Types, extent, and medium of documentation;

O Whether new development, modification, or reuse;

O Aspects included in ISO/IEC 9126 such as reliability.
If the softwgre has many software configuration items, components, and unitsy the software-level activities in the
Developmer]t process should be carefully performed for each software caonfiguration item. All intefface and

integration fequirements should be considered. The same rigour may set/be necessary for a small software
application.

Determine the extent of management control and evaluation-related activities that would be needed for sg¢ftware by
considering the critical system and software characteristics.

6.1.5 Softjvare maintenance strategy
Identify congiderations relating to the maintenance of the'software. Typical considerations include:
O Hxpected period of the maintenance;
O Degree of change over time;
O The criticality of the application:
O Who will perform the maintenance;
O The extent of training;

O The environment needed for software maintenance, including testing.

maintenanceg pefiod or is expected to change significantly. If appropriate, the documentation environment may
need to be gresServed to facilitate future retrieval.

All documegtation requirements should be considered, especially if the software is expected to haye a long

It is useful to have the documentation available electronically throughout the maintenance period.
6.1.6 Life cycle model of the project

Select one or more appropriate life cycle models for the project. (See Annex C of this Technical Report.)
Determine whether the software life cycle model is a sub-part of the life cycle model of the system or is the
complete life cycle model.

Each life cycle model in Annex C contains certain processes and activities that may be performed sequentially,
repeated, and combined. The activities of the processes in ISO/IEC 12207 should be mapped to the selected life
cycle model. For incremental, evolutionary, build, and pre-planned product improvement approaches, the outputs of
one life cycle model activity feed into the next. In these cases, the relevant documentation should be complete at
the end of the activity i.e. before the next activity commences.

18
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Identify which parties are going to be involved in the project and for which processes they would be responsible. All
the activities and tasks in ISO/IEC 12207, that relate to interfaces between the parties should be considered.

A large project involving many persons needs significant management supervision and control.

For example,

internal and independent evaluations, reviews, audits, inspections and report generation are important tools for a
large project. For small projects, these controls may be excessive and should be applied carefully.

Software types

6.1.8
Determin
Examples
a
b
c
d
e
The folloy
different t

a

o -

lasala it £ £4 + 1 pu | clEf + £ £ H clEf PR | +
VVITICTT LyPCD Ul ouTniwarc arc 1mvuivtCu, aos UITITITITIL LyPCD Ul SuITtwalt© |cqunc UTTTTTTTTIU tAaliurin

of the types of software are:
New development;
Off-the-shelf;
Firmware;
Stand-alone;
Non-deliverable.

ing presents some basic guidance on the key types of software. The main point to remeg
pes of software enter the Development process at different’points in the set of activities.

New development.

nis software enters the Development process ™ at the beginning.
evelopment process should be considered:

All of the requirement

g decisions.

mber is that

5 under the

enters the Development process no later than software qualification testing as the full [
process may be excessive. Performance, documentation, proprietary rights, and future su
to the software should be evaluated.

Incorporation ©f) off-the-shelf software without modification but where for example con
applicationparameters is required. An example would be where parameters are required
such items-as currency, date format or paper size. This type of software enters the [
process_when software units are tested or integrated, as judged appropriate. The full [
process may be excessive. Performance, documentation, proprietary rights, and future su
to/the software type should be evaluated.

Off-the-shelf.
Use of off-the-shelf software exactly “as is”. This type of software has already been designeI, coded and
tested but more testing may.be required depending on such factors as criticality and history of use. It

Development
pport related

figuration of
to be set for
bevelopment
Development
bport related

Modification of off-the-shelf software e.g. by adding more suitable reporting formats or when

documentation is not available. Depending on the criticality and expected future ¢
Development process should be used via the Maintenance process. The Developmen
entered at software coding and testing. Performance, documentation, proprietary rights
support related to the software should be evaluated.

c) Firmware

hanges, the
t process is
, and future

Software or firmware embedded in or integral to a system. Since such software is a part of a larger

system, the system-related activities in the Development process should be considered. In

the system-

related activities, only one verb “perform” or “support” needs to be selected. If the software or firmware

is not likely to be modified in the future, the extent of documentation needs should
examined.

be carefully
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Software that is stand-alone. Since such software is not a part of the final system, the system-related
activities in the Development process need not be required. Documentation needs, particularly for

maintenance, should be carefully examined.

Non-deliverable.

As no items are being acquired, supplied, or developed, no clause of ISO/IEC 12207 except clause

6.1.9 Proj
A large proje
project of,
supervision
assurance. |

6.1.10 Proj

The more d
visibility and
cost-effectiv

6.1.11 Tec

Developmer
being deve
requirement
and validatid

7 Apf

7.1 Cor
Organization]
may be thro
methods suq

5.3.1.5 of the Development process should be considered. However, if the acquirer decides

to acquire

a piece of such software for future operation and maintenance, then this software should be treated as

N b) through d) above.

BCt size

cay, three people. Large projects, or projects with subcontractors requirg, lcareful maj
And control. Some projects achieve this through joint reviews, audits, verificatien, validation g
or small projects, all these controls may be excessive.

bt criticality

ependent the system is upon the software operating correctlyland being finished on time,
control are needed. Conversely, extreme overseeing and control of non-critical software is pr
b, (See clause 6.4.1.1 of ISO/IEC 12207 for an explanation-ef criticality.)

nical risk

t of software may have technical risks. If the software technology used is not mature, the
oped is unprecedented or complex, or the“software contains safety, security, or oth
5, then rigorous specification, design, testing; and evaluations may be needed. Independent \
n may be important.

lication in organizations
siderations and technigues
s would generally useI1SO/IEC 12207 as part of an effort to improve software related proce

Ligh standalone use/or in conjunction with available process assessment and capability detg
h as ISO/IEC TR-15504.

ct involving tens or hundreds of people represents a significant management problem compared with a

hagement
nd quality

the more
bbably not

software
er critical
erification

5ses. This
Brmination

Application ¢f ISO/IEE\12207 within an organization is based upon the same approaches as are used o projects.

Consideratid
Report are fi

n is given'to the issues raised in clause 6, and the strategies described in clause 5 of this
bllowed by organizations when using ISO/IEC 12207.

Technical

72 Ap

ficatiomopportumities

The reasons for applying ISO/IEC 12207 internally within an organization may include such situations as:

O Verifying the thoroughness of an existing method. This would usually be more relevant where the
method was developed inhouse or adopted and extensively modified;

20

Adapting an existing method to cater for the risks associated with moves into new market sectors
where more rigour is required because of perceived risks;

Developing a new method e.g. to meet the needs of a new organization. This includes organizations
created through mergers or business alliances. It may be necessary to maintain several process
models to suit particular activities;
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O Managing the introduction of new technology. Examples include the automation of existing manual
processes, or a change in the techniques used to implement a software product. ISO/IEC 12207 defines
criteria which can be used to benchmark the completeness of the method before and after the

technology is changed;

0 Evaluating an internal capability of a party to meet agreed criteria e.g. as part of a tender review
process;
O Establishing a benchmark upon which improvement programmes can be developed e.g. audit against
ISO/IEC 12207 and use of the Improvement process itself.

7.3 Management commitment
As with apy programme which results in changes to work practices, it is essential that the management within the
affected drganization is visibly committed to implementing and supporting the changes. In-a ‘two-party situation this
would be jnitiated by a contract and then, as for general organizational use, it would be normal practicq to establish
policies covering the relevant parties.
8 Application using a system life cycle model
This clauge illustrates a generic life cycle model of a system or project-and describes how ISO/IEC 12207 can be
applied within that system life cycle model. See Annex C of this Technical Report for a summary of typical life cycle
models.
8.1 System life cycle model
A typical pystem life cycle model begins with the conception of an idea or a need, runs through the development,
production, operation, and maintenance of the system, and ends with its retirement. The life cy¢le model is
normally givided using e.g. periods of time or. Milestones. Each division represents major, distinct gctivities and
tasks to be performed and may require an authorisation at a transition.
For example, the generic system life €ycle model is divided as follows, with each division being adaptable to a
particular [system life cycle model:

a) Needs determination;

b} Concept exploration and definition;

c] Demonstration and validation;

d) Engineering/development;

e Dmrlur‘tinn/manufar‘nn‘ing;

f) Deployment/sales;

g) Operations;

h) Maintenance and support;

Retirement.
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8.2 Software life cycle model

A typical software life cycle model consists of several activities. It begins with an idea or a concept for a software
product or service, continues through systems engineering and software engineering, and advances to operation,
maintenance and support, and ends in retirement. ISO/IEC 12207 organizes these and related activities into the
primary, supporting, and organizational processes that make up the software life cycle model.

8.3 Example of ISO/IEC 12207 in a generic system life cycle model

Figure 7 of this Technical Report presents highlights of the use of ISO/IEC 12207 in a generic example system life
cycle model. Its basic purpose is stated briefly, followed by the mode of use of ISO/IEC 12207. Also presented is

Table 2 containing system life cycle activities and the applicable software life cycle processes.

In any activily or across the total life cycle model, an organization may use ISO/IEC 12207 internally-or mé

supplier to provide the products or services in whole or part.

Demonstration

Y

Needs determination

Use Acquisition process
to decide
technical/operational
economical feasibilty

Use Acquisition, Supply
and Development to define
system requirements,
system architecture, and
draft software requirements
for software items

Deployment/sales

Use Acquisition, Supply and
Develepment processes to install
and-check-out products

v

Y

Development

Operations

'

Concept definition

Use Acquisition, Supply
and Development
processes to define draft
system requirements,
develop prototypes, and
analyse user feedback to
get proposed solutions

Use Acquisition and
Supply processes to-trigger
the Development process

Use Development process
(fully) to huild, test and
integrate the product

Use Acquisition, Supply and
Operation processes to provide
operational services

!

Maintenance and support

v

Production

Use Acquisition, Supply and
Maintenance for maintenance/support

Y

Use Supporting processes
to control and verify the
replication of the products

Retirement

Use Acquisition and Maintenance

for retirement

Y

End

Figure 7 — Using ISO/IEC 12207 to support a system life cycle model
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During this activity, an idea or a need for a new or improved system is identified and determined. A top-level
statement of need is developed, along with a review of such items as the cost, criticality, and feasibility of the
intended system.

The Acquisition process may be used to help decide whether the need is technologically or operationally feasible
before proceeding with further studies, development, and commitment. Further, the Development process may be
used to develop software, or the methods or models employed in making the decisions.

8.5 q
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through ¢
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generally
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The Deve
needed in
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During th
defined th
and evalu
the syste
System r¢
software,
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top-level

Developn
requireme

oncept exploration and definition activity

ity is the initial planning period when technical, strategic, and economic, market bases al
pbmprehensive studies, experimental development, and concept evaluation. Solutions propg
ed need may be refined, or alternative solutions developed through feasibility evaluations, est
chedule, marketing, intelligence and logistics), trade-off studies, and analyses: Outputs of thi
preliminary system requirements, and possibly software for prototypes, thatfeed into the next

sition, Supply, and Development processes may be used to:

Help determine preliminary system requirements;
Develop prototypes;

Analyse and incorporate user’s feedback to the proposed solutions.

lopment process itself may be used as a method\to develop software of the analytical/simul
studies and decision making and definition of selutions.

emonstration and validation activity

S activity, system characteristics, concepts, and solutions, including computer resources
rough systems engineering,(development of preliminary equipment and prototype software
ation. The system characteristics and preferred concepts and solutions are validated to dem
m, including its computer hardware and software resources, is suitable for engineering d
pquirements are baSelined and are allocated initially to its components, such as hardware
and personnel. Fhese outputs feed into the next activity.

sition, Supplys“and Development processes may be used for analysing and defining system r¢
bystem design solutions, and preliminary requirements for system components, including so
ent process may be used as a method for analysis, demonstration, validation, testing, p
nts and design solutions.

re assessed
sed to meet
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activity.
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8.7 Engineering/development activity
This activity is the period when the system hardware, computers, software, facilities, personnel sub-systems,
training, and support items are designed, fabricated, integrated, tested, and evaluated. The output is a system
which closely approximates the production item, the documentation necessary for the next activity, and the test
results that qualify the system to be produced.

ISO/IEC 12207 is designed to be fully applicable during this activity. The processes, activities, and tasks of the
Acquisition, Supply, and Development processes should be selected, tailored appropriately, and applied to perform
software development or upgrades. This activity may include one or more iterations of the Development process
executed in coordination with other system components. Outputs are baselined software requirements, design, and

code.

If the softwa
should be re
related activ
related activ

re to be developed is to be a part of the system, then all the activities of the Developmer
quired. In addition, it needs to be clarified whether the developer would perform or, support th
ties. If the software to be developed is to be stand-alone and not a part of the system, then th
ties should not be required, but should be considered.

t process
e system-
e system-

8.8 Proguction/manufacturing activity
During this [activity, the engineered and developed system undergoes production for the acquirer (users) or
manufacturipg for the market (consumers). The production period contains~approval to produce and production,

until the sygtem is delivered and accepted. The objective is to efficiently,produce and deliver the wd
supported slystem to the acquirer (users).

manufacturi
working and

For softwarg
software an
this in 1SO/I
Managemen
related tasks

8.9 Dey
During this
deployment
The sales pg
from the ma

The Acquisit
or modified {

8.10 Ope

The manufacturing period: is* from the approval to manufa
g until the system is redesigned or retired. The objective is to efficiently manufacture a
supported systems to the consumers.

, production/manufacturing is minimal when conpared to hardware. It involves copying the
documentation onto appropriate media for vatious users/consumers. (There are no explici
C 12207.) Local industry practices and government regulations may be applicable. The

t and Delivery activity of the ConfigurationsManagement process may be used for the contrg

. Other activities such as Integration \ferification may be used where appropriate.

loyment/sales activity

activity, the system undefgeés deployment for the acquirer (users) or sales to consum
period commences with delivery of the first operational system to the acquirer (users and m
riod is from the distribution of the first batch of systems to the consumers until the system is
ket.

ion, Supply, and Development processes may be used for installation and check-out of the
oftware.

rations-activity

rking and
cture and
nd deliver

leveloped
tasks for
b Release
| of these

ers.  The
pintainer).
withdrawn

leveloped

when the

This activity

covers operation, execution, or use of the system by the users and consumers and ends

system is removed from operations.

The Acquisition, Supply, and Operation processes may be used for the operation of the software and for providing
operational support to the associated users.

8.11 Maintenance and support activity

During this activity the system is modified due to errors, deficiencies, problems, user requests, or the organizational
need for adaptation or improvement. This activity includes provision of logistics, technical, and repair support to
users (or consumers).

The Acquisition, Supply, and Maintenance processes may be used for the maintenance of the software and for

providing support services to the organization, users, and consumers.
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All interfaces with the Development process need to be determined. Depending on the impact of the work, the
activities from the Development process which are needed may vary taking into account the applicable situation.

8.12 Retirement activity

During this period, the system is retired from normal services. It includes archiving the retiring system and providing
limited support to its users for a given period.

The Acquisition process and the Retirement Activity of the Maintenance process may be used for retiring the
software and for providing support services to the organization, users, and consumers for a specific period.

8.13 Software fife CyCle processes in a generic system life cycle model

Table 2 shows an example of the placement of the software life cycle processes in system life cycle divisions. Only
primary pfocesses of ISO/IEC 12207 are shown. Use of a supporting or organizational process would be through a
primary pfocess. An “S” indicates use of a process in ISO/IEC 12207 and an “M” indicates use of al method. An
“(S)” or “(M)” indicates a possible use.

Table 2 — Software life cycle processes in a generic system life cycle model

Software life cycle’processes
Acquisition Supply Development Operation Maintenance
Needs determination S (M)
Concept exploration and S (S) (S),M
definition
Demonstration and validation S S S, M
System | | Engineering and development S S S, M
life Production/manufacturing
cycle Deployment/sales S S S
divisiong | Operations S S S
Maintenance @nd’support S S S
Retiremént S S
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Quiality processes and evaluation requirements
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The Supporting life cycle processes that are associated with quality are shown grouped in the structure diagram in
Figure 1 in ISO/IEC 12207. These processes are:

O

O

O

O

O
Within each
actions, but
These additi
some projed

product. Fg
needed. A

project being undertaken, and the mapping of specific quality. processes to the roles that will conduct th

ISO/IEC 127
other related

The tailoring
For example
quality plan
managemern
verification g
the size ang
produced.

Table A.1 @
processes.

own or another’s softwareproduct or service. ISO/IEC 12207 groups these evaluations into the five types

listed below
These evalu
of the projeq
reports from

Tatity ASSUTArTCE,
\Verification;
\Validation;

Joint Review;
Audit.

of the Primary processes, specific tasks invoke these processes {o.perform evaluation or ag
there are additional evaluation tasks that are the responsibility of the person carrying out
pnal tasks are intended to progressively improve the quality of-the tasks, activities and proce
ts, this approach will lead to duplication of effort or moreyeffort than is needed to produce
r other projects, such as mission critical ones, all evaluation processes, activities and tas
ey aspect of using ISO/IEC 12207 is therefore theAailoring of the quality related processes

07 recognises this important task as the preparation of a quality plan, supported where nec
plans, such as a Verification and Validation plan.

of quality related tasks may lead to cambining specific tasks and delegating responsibility
could allow for verification and, validation to be performed by the project team and
t review process. For a large“mission critical system development for a customer, ing

nd validation teams and jointreviews and audits could be planned for the project. Here the ¢
complexity of the projeCt together with the integrity level of the application or system tha

f this Technical-Report shows the requirements related to evaluations of products, ser
n an activity of the life cycle of a project or a process, an evaluator evaluates either the orga
The first\four evaluation types are at the project level and the last one is at the organizati

t, or.of the policies and needs of the organization. The problem, non-conformance, and img
these evaluations feed into the Problem Resolution process.

sessment
the task.
5ses. For
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ks will be
to suit the
e project.
essary by

to others.

, in a small project to develop a management information system for use internally by the company, the

a simple
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t is being

vices and
Inization’s
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bnal level.

ptions<should be selected and tailored proportionally to the scope, magnitude, complexity, and criticality

rovement
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Table A.1 — Evaluation requirements for products, services and processes

Evaluation ISO/IEC Purpose Conducted by Notes
type 12207
reference
Process- 5.1t05.5 Day-to-day activities Personnel performing —
internal assigned tasks within
evaluations the process
Quality 6.3 Independently assure Personnel May use the
Assurpaee eonformance-of-software ofgantzatenay resttsfrgm other
products and services with independent of those activities}s
the contract requirements responsible for inputs.-May
and adherence to the developing the software | ceordinat¢ these
established plans activities ith
other evaluation
activities
Verifigation 6.4 and 6.5 | Verify and validate the Acquirer, supplier; May not duplicate
and validation products in varying depth developer, gperator, or replacg other
depending on the project maintainer or'an evaluations i.e.
independent or third they are
party supplementary
Joint feviews 6.6 and 6.7 | Evaluate status and Evaluating party
and apdits compliance of products and\} (reviewer or auditor) and
activities on a pre-agreed evaluated party —
schedule (reviewee or auditee)
jointly
Assegsment 7.3 Efficient management and Management —
and self-improvement
improyement
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This annex identifies the outputs from the processes, which ISO/IEC 12207 requires or recommends to be
documented. Only those ISO/IEC 12207 subclauses that require outputs are listed. The documentation of these
outputs should be selected and scaled proportionally to the scope, magnitude, complexity, and criticality of the

project or o
titles.

Table B.1 — Primary life cycle process outputs

mne organization. M Tabte B.1, entries under QUIPULS ™ are not necessarily documentation

names or

Process Sub- Outputs Output-Type
clause

Acquiition 5.1.1.8 JAcquisition plan Plan
5.1.1.9 |Acceptance strategy and conditions Description
5.1.2.1 Request-for-proposal [-tender] Description
5.1.2.1  JAcquisition documentation Description
5.1.3.1 Supplier selection procedure Procedure
5134 Contract Contract

Supply 5.2.2.1 Proposal Proposal
5.2.45 Project management plan(s) Plan
5.2.6.4 Evaluation, review, audits, testing, and|Report

problem resolution reports

Development 5:3.1.2 Problems and non-conformance records |Record
5.3.14 Development plans Plan
5.3.2.1 System requirements specification Description
5.3.3.1 System architecture document Description
5331 System-allocation-document Description
5.34.1 Software specification Description
5.3.4.2 Software specification evaluation Record
5.35.1 Software Configuration Item Software
5.3.5.1 JArchitecture specification Description
5.3.5.2 Interface software specification Description
5.3.5.3 Database top-level design Description
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Process Sub- Outputs Output Type
clause
5.3.5.4 |User's manual(s) Manual
5.3.5.5 [Test requirements Description
5.3.5.6 |Design review Record
5.3.6.1 |Detailed design Description
5.3.6.2 Detalled interface software specitication [Description
5.3.6.3 Detailed database design Description
5.3.6.5 |Software unit test requirements Description
5.3.6.7 |Detailed design review Record
5.3.7.1 [Software units and databases Software
5.3.7.1 [Test procedure Procedure
5.3.7.2 |Software unit test results Record
5.3.7.5 [Software code and test results review Record
5.3.8.1 [Software integration plan Plan
5.3.8.2 [Software jntegration and test results Record
5.3.8.5 |Software integration plan and Record
doCumentation review
5.3.9.1 xJSoftware configuration item qualification|Record
test results
5:3.9.3 [Software Integration Review Record
5.3.9.4 [Software Integration Audit Record
5.3.10.1 |[System integration and test results Record
5.3.10.2 |[System qualification test requirements Description
5.3.10.3 |System qualification test review Record
5.3.11.1 |[System qualification test results Record
5.3.11.3 [System audit results Record
5.3.12.1 |Software installation plan Plan
5.3.12.2 [Software installation events and results |Record
5.3.13.1 |Software acceptance review and testing |Record
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Process Sub- Outputs Output Type
clause
Operation 5.4.1.1 |Operation plan Plan
5.4.1.2 |Problem reporting procedure Procedure
5.4.1.2  |Problem reporting Record
5.4.1.3 [Test procedure for operational Procedure
environment
Maintgnance 5,5.1.1 |Maintenance plan Plan
5.5.1.1 [Maintenance procedure Procedure
5.5.1.2 |Problem and modification request Protedure
procedures
5.5.2.4  |Problem/modification request record Record
5.5.3.1 [Modification records Record
5.5.3.2 |Modification test results Record
5.5.5.2 [Migration plan Plan
5.5.6.1 |Retirement plan Plan
Table B.2 — Supporting.life’cycle process outputs
Process Sub- Outputs Output Type
clause
Documentation 6.1.1.1 . [IDocumentation plan Plan
Configuration 6.2(1.1' [Configuration management plan Plan
Manapement
6.2.4.1 |Configuration Management reports and |Record
records
Quality Assurance 6.3.1.3  |Quality assurance plan Plan
6.3.1.4 |Quality assurance records Record
Verification 6.4.1.5 [Verification plan Plan
Validation 6.5.1.4 [Validation plan Plan
Joint Review 6.6.1.4 |Joint review results Record
Audit 6.7.1.5 [Audit results Record
Problem Resolution 6.8.1.1 |Problem report Record
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Table B.3 — Organizational life cycle process outputs

Process Sub- Outputs Output Type
clause
Management 7.121 Management plan Plan
7.1.3.3 Problem analysis Report
Infrastructure 7.21.2 Infrastructure plan Plan
7221 Infrastructure-configuration Description
Improvement 7.3.1.1 |Organizational processes procedures Procedure
7.3.2.1 Process assessment procedure Procedure
Tragining 7.4.1.1 [Training plan Rlah
7.4.3.1 |Training records Record

The Tailoring process in Annex A of ISO/IEC 12207 is provided as.@normative reference. When jnvoked, the
following putputs are required.

Table B.4 — Tailoring process outputs

Process Annex Outputs Output Type

—

piloring A4l Tailofig decisions and rationale Record
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Life cycle models
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There are many software life cycle models. However, there are three fundamental ones. These fundamental life
cycle models are:

O

ad

O
Each of the
model. Itis ]
and their pre
This annex

against) and
upon a life ¢

C.1 Water
The waterfal
O

0

0
0

In this appr
usually emp

Evolutionary.

e life cycle models can be used as is, or they can be combined to create“another hybrid
hrough the life cycle model chosen that the processes, activities and tasks‘efSO/IEC 12207 are linked,

Vaterfatt;

ncremental;

cedence relationships are defined.
describes the three fundamental life cycle models along with their’associated risk factors|

opportunities (benefits). These risk factors and opportunities_should be considered whetn
ycle model for a project.

fall

| life cycle model is essentially a once-through,‘do=each-activity-once approach i.e. in simple t
Determine user needs;

Define requirements;

Design the system;

Fabricate the system;

Test;

Correct;

Deliver oruse.

pach, as each software item is developed, the activities and tasks in the Development pr
oyed in serial. However, they may be employed partially in parallel when consecutive activitieg

life cycle

(reasons
deciding

PIms:

hbcess are
overlap.

When several software items are developed concurrently, the activities and tasks in the Development process may
be employed in parallel over all of the software items. The Maintenance and Operation processes are usually
employed after the Development process. Acquisition, Supply, Supporting and Organizational processes are usually

employed in
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Software
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System installatign
integration

System
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> Iltemn —>

testing

Software
acceptancp
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HI Hardware :
. > items
$I: Software item

HI: Hardware item

Figure £:1 — Waterfall example
C.1.1 Rigks

There arelassociated risk factors thatneed to be considered when evaluating this approach:

a) Requirements are notawell understood,;

b) System too large to do all at once;

¢) Rpapid changes:in technology anticipated;

d) Rppid changes in requirements;

e) Limited resources e.g. staff/funds now;

f) Ahlinterim product may not be available for use

C.1.2 Opportunities

There are opportunities available with this approach i.e. when it is preferred that:

a) All system capabilities be delivered at once;

b) Itis necessary to phase out an old system all at once.
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C.2 Incremental

The incremental life cycle model, also called pre-planned product improvement, starts with a given set of
requirements and performs the development in a sequence of builds. The first build incorporates a part of the
requirements, the next build adds more requirements, and so on, until the system is complete. At each build the
necessary processes, activities and tasks are performed e.g. requirements analysis and architectural may be
performed once, while software detailed design, software coding and testing, software integration and software
qualification testing are performed during each build.

In this approach, as each build is developed, the activities and tasks in the Development process are employed in
serial or partially in parallel with overlapping. When consecutive builds are developed with partial concurrency, the
activities andl tasks in the Development process may be employed in parallel over the builds.

Build 1
> D | CIT [>|lAS
|
| | T
| | |
| | |
| | |
| | |
| | |
| | |
| | |
Build 2
R LA A A7 SRS
I
|
|
|
|
|
|
|
Build n
L D || C/T Lp| I/AS
— — — —» Possible information.flow
R: Requirements C/T: Coding & testing
D: Design I/AS: Installation & acceptance support
Figure C.2 — Incremental example
The activitigs and tasks in the Development process are usually employed repeatedly in the same [sequence
through all [the’ builds. The Maintenance and Operation processes may be employed in parallel| with the
Development—precess—Aequisition—Supply—Supporting—and—Organizational-precesses—are—usually—employed in

parallel with the Development process.
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C.2.1 Risks

There are

associated risk factors that need to be considered when evaluating this approach:

a) Requirements are not well understood;

b) Capabilities preferred all at once;

¢) Rapid changes in technology anticipated;

d) Rapid changes in requirements;

e) Li
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arly capability is needed;
N interim product is available for use;
ne system is partitioned naturally into increments;

affing/funding will be incremental.

tionary life cycle model also develops a system inbuilds, but differs from the incremental life
ledging that the requirements are not fully understood and cannot be defined initially. In th
bments are partially defined up front, then aresefined in each successive build.

broach, as each build is developed, thelactivities and tasks in the Development process are
arallel with partial overlapping.

ties and tasks in the Development process are usually employed repeatedly in the same seq
The Maintenance and Operation processes may be employed in parallel with the Developm
N, Supply, Supporting (@nd Organizational processes are usually employed in paral
ent process.
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Table C.1 — Example evolutionary development mapping

Process / Time scale
Activity / Task

Process I v v|v v
implementation

System and v v v V| v v
software
requirements
analysis

Systém and vIiv|v 7 v 7
software

architectural
design

Software v v]v V| v v
detailed design

Software coding | v v viv v
and testing

Software V| v|v v v v
integfation and
qualification

testing

Systém 1R4R% v v v
integfration and
qualification

testing

Software viv]v Vv v
installation and
acceptance
suppprt

Opergtion MR AR AR AR AR A R AR AR AR AR A AR AR AR 2 AR AR
proce¢ss

Maintenance N AR AR AR AR A R A AR A A AR AR AR AN A AnS
procTss

Documentation '4R'4 vViv|v|v] v MR IR AR 4R AR 44 AR AR 44 v
process

Configuration v v AR AR AR AR AN AN AR 4AR4n4 v

management
process

Quality vIv|v v v v Vv V|V Vv v

assurance
process
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Activity

Process /

/ Task

Time scale

Verification v
process

Validation v
process

Joint

review | v| v

procesy

Audit prlocess

Problen
resoluti
process

1 v
DN

Managd

procesy

Development

ment of | v

Manage
Mainter
process

ment of
ance

procesy

Infrastriicture viv|v| Vv

Training
procesy

procesy

Improvement v

C.3.1 Risks
There are as

a) Cap
b) Limi

pbilities preferred all at once;

sociated risk factors that need to be considered when evaluating the evolutionary approach:

fed resources commitment (staff/funds) in the long term.

C.3.2 Opportunities

There are opportunities available with this approach i.e. when it is preferred that:

a) Early capability is needed;

b) An interim product may be available for use;
c) The system is partitioned naturally into increments;

d) Staffing/funding will be incremental;

e) User feedback needed to understand full requirements;

f)  Monitoring of technology changes facilitated.
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