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Abstract: This International Standard establishes a common framework for software life cycle processes,
with well-defined terminology, that can be referenced by the software industry. It applies to the acquisition
of systems and software products and services, to the supply, development, operation, maintenance, and
disposal of software products and the software portion of a system, whether performed internally or
externally to an organization. Those aspects of system definition needed to provide the context for software
products and services are included. Software includes the software portion of firmware. This revision
integrates ISO/IEC 12207:1995 with its two amendments and was coordinated with the parallel revision of
ISO/IEC 15288:2002 (System life cycle processes) to align structure, terms, and corresponding
organizational and project processes. This standard may be used stand alone or jointly with
ISO/IEC 15288, and supplies a process reference model that supports process capability assessment in
accordance with ISO/IEC 15504-2 (Process assessment). An annex provides support for IEEE users and
describes relationships of this International Standard to IEEE standards.

Keywards: acquisition agreement assessment audit configuration management development,
maintenance, disposal, operation, process reference model, process improvement, quality assurance,
retirgment, supply, validation, verification
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International Standard ISO/IEC 12207:2008(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, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International

Standards ad$pted by the joint technical committee are circulated o nafional bodies for voling. Publicdtion as
an Internationfl Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drjawn to the possibility that some of the elements of this document may be the subject of| patent
rights. ISO anfl IEC shall not be held responsible for identifying any or all such patent rights;

ISO/IEC 1220ff was prepared by Joint Technical Committee ISO/IEC JTC 1, [hformation techhology,
Subcommitteg SC 7, Software and systems engineering.

This second gdition cancels and replaces the first edition (ISO/IEC 12207:199%), which has been technically
revised. It alsg incorporates the Amendments ISO/IEC 12207:1995/Amd.1:2002-and ISO/IEC 12207:1995/Amd.p:2004.

Changes in this revision of ISO/IEC 12207 were developed in conjunction with a corresponding revision of
ISO/IEC 15288. The purpose of these revisions is to better align the‘two International Standards to facilitate
their joint use| This alignment is the first step toward harmonization“of the structures and contents of {he two
International $tandards, while supporting the requirements of:the assessment community. This aIig];nment
provides the foundation to facilitate evolution to an integrated and fully harmonized treatment of lif¢ cycle
processes. This International Standard was developed wijthdhe following goals:

— incorporate and rationalize both Amendments;

— provide alJcommon terminology between the. revision of ISO/IEC 15288 and ISO/IEC 12207;

— where applicable, provide common precess names and process structure between the revision| of the
ISO/IEC 15288 and this International.Standard;

— enable the user community to ‘evolve towards fully harmonized standards and to provide a| stable
standard,[while maximizing backward compatibility; and

— leverage ten years of expéeriehce with the development and use of ISO/IEC 12207 and ISO/IEC 15288.

A subsequent{ revision is intended to achieve a fully harmonized view of the system and software life cycle
processes. Identified. areas to address in the future include: common process purposes and outgomes,
architecture of the-standards, level of prescription of activities and tasks, life cycle treatments, treatment of

products and|sepviees, common verification and validation concepts, common configuration management
concepts, defg¢rred recommendations and alignment with other applicable standards. |

The IEEE Computer Society collaborated with ISO/IEC JTC 1 in the development of this International
Standard. IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207:1995

Standard for Information Technology — Software Life Cycle Processes, was one of the base documents used
in the development of this International Standard.
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© IEEE 2008 — All rights reserved


https://iecnorm.com/api/?name=e7d1eb7850f2ba20d2715f64e119270f

ISO/IEC 12207:2008(E)
IEEE Std 12207-2008

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of
any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or
tifat the use of the material confained herein is free from patent infringement. IEEE Standards documents_afe supplied
“ASIS.”

—

he existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure} purchase,
njarket, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the| viewpoint
kpressed at the time a standard is approved and issued is subject to change brought about threugh developnjents in the
sfate of the art and comments received from users of the standard. Every IEEE Standard is)subjected to review at least
eyery five years for revision or reaffirmation. When a document is more than five years old and has not been feaffirmed,
it|is reasonable to conclude that its contents, although still of some value, do not wholly reflect the present stat¢ of the art.
Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

[¢]

—

1} publishing and making this document available, the IEEE is not suggesting.orrendering professional or otHer services
r, or on behalf of, any person or entity. Nor is the IEEE undertaking to,pétform any duty owed by any other person or
itity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the gdvice of a
mpetent professional in determining the exercise of reasonable car€ in any given circumstances.

Q O =h

p—

nterpretations: Occasionally questions may arise regarding the mieaning of portions of standards as they relate| to specific
bplications. When the need for interpretations is brought to.the attention of IEEE, the Institute will initiate action to
epare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is ithportant to
hsure that any interpretation has also received the coneurrence of a balance of interests. For this reason, IEEE and the
embers of its societies and Standards Coordinating Committees are not able to provide an instant rpsponse to
fterpretation requests except in those cases where‘the matter has previously received formal consideration. At lectures,
symposia, seminars, or educational courses, an'dndividual presenting information on IEEE standards shall make it clear
that his or her views should be consideréd® the personal views of that individual rather than the formgl position,
kplanation, or interpretation of the IEEE

=5 00T

¢l

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
ith IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
hpropriate supporting comments. Comments on standards and requests for interpretations should be addressed| to:

o

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

uthorization to photocopy portions of any individual standard for internal or personal use is granted by the [Institute of
ectrical and Electroni nginee nc., provided that the appropriate fee is paid to Copyrigh earance [Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for

educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

ISO/IEC 12207 was published on 1 August 1995 and was the first International Standard to provide a
comprehensive set of life cycle processes, activities and tasks for software that is part of a larger system, and
for stand alone software products and services. That International Standard was followed in November 2002
by ISO/IEC 15288 which addressed system life cycle processes. The ubiquity of the software meant that the
software and its design processes should not be considered separately from those systems, but be
considered as an integral part of the system and system design processes. The ISO/IEC 12207 Amendments
in 2002 and 2004 added process purpose and outcomes to the International Standard and established a
Process Reference Model in accordance with the requirements of ISO/IEC 15504-2.

This International Standard, a revision of the amended ISO/IEC 12207, is an initial step in the SC7
harmonizationrl_l_l_h_t_n_l_m_l_r_lﬁ_ﬂ_ﬂ—lis rategy 10 achieve a iully integraied suie ol system and software [liie cycle processes and
guidance for their application.

This revision integrates ISO/IEC 12207:1995 with its two Amendments and applies SC7 guidelines for process
definition to sypport consistency and improved usability. Project execution was carefully coerdinated with the
parallel revisipn of ISO/IEC 15288:2002 to align structure, terms, and corresponding /organizationpl and
project procesges.

This Internatignal Standard can be used in one or more of the following modes:

— By an organization — to help establish an environment of desired processes. These processes ¢an be
supported by an infrastructure of methods, procedures, techniques, tools and trained personnel. The
organization may then employ this environment to perform and manage its projects and progress systems
through their life cycle stages. In this mode this International Stahdard is used to assess conformgnce of
a declared, established set of life cycle processes to its provisions.

— By a project — to help select, structure and employ the elements of an established set of lif¢ cycle
processe$ to provide products and services. In this<mode this International Standard is used|in the
assessmgnt of conformance of the project to the declared and established environment.

— By an acquirer and a supplier — to help develop an agreement concerning processes and activities. Via
the agregment, the processes and activifies in this International Standard are selected, neggtiated,
agreed to|and performed. In this mode-this’ International Standard is used for guidance in develop|ng the
agreement.

— By organigzations and assessors — to perform assessments that may be used to support organizational
process improvement.

This Internatignal Standard ¢ontains requirements in four Clauses: Clause 6, which defines the requirgments
for the system life cyclerocesses, Clause 7, which defines the requirements for specific software lif¢ cycle
processes, clguses of (Anhex A, which provides requirements for tailoring of this International Standard and
clauses of Anpex Byswhich provides a Process Reference Model (PRM) which may be used for assegsment
purposes.

Five informative annexes support the harmonization strategy initiated by this revision.

— Annex C expands on history and rationale for the changes, and provides high-level traceability among the
International Standards which were used as the inputs to this revision.

— Annex D describes the alignment of the processes of ISO/IEC 15288 and ISO/IEC 12207 — a key focus
of this revision.

— Annex E provides an example of a process view for Usability, intended to illustrate how a project might
assemble processes, activities and tasks of ISO/IEC 12207 to provide focused attention to the
achievement of product characteristics that have been selected as being of special interest.

© ISO/IEC 2008 — All rights reserved
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— Annex F contains some example process descriptions that are considered useful to some readers of this
International Standard.

— Annex G provides support for IEEE users and describes relationships of this International Standard to
IEEE standards.

Readers of this International Standard are advised to consult Clause 5 to gain understanding of the key
concepts used.

NOTE A future Technical Report (ISO/IEC TR 24748) will describe the relations between this International Standard
and ISO/IEC 15288:2008.

© ISO/IEC 2008 — All rights reserved
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IEEE Introduction

This introduction is not part of IEEE Std 12207 ™-2008, Systems and Software Engineering—Software Life Cycle

Processes.

IEEE Std 1

2207™-2008 and IEEE Std 15288™-2008 are identical to

ISO/IEC 12207:2008 and

ISO/IEC 15288:2008. Therefore, all references to ISO/IEC 12207 or ISO/IEC 15288 apply equally well to their
IEEE counterparts. Further details regarding relationships to IEEE standards can be found in Annex G.
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Notice to users

Errata

Errata,

if any, for this and all other standards can be accessed at the following URL: http:/

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for errata

periodically.
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Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieeelinterp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents
or patent applications for which a license may be required to implement an IEEE standard or for conducting
inquiries into the legal validity or scope of those patents that are brought to its attention.
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Systems and software engineering — Software life cycle
processes

1 O

verview

1.1 Scope

This |
define
tasks

develo
portior

This I
supply|

system, whether performed internally or externally to an organization.

 terminology, that can be referenced by the software industry. It contains processés;
hat are to be applied during the acquisition of a software product or service and~duri
pment, operation, maintenance and disposal of software products. Software .includeg
of firmware.

ternational Standard applies to the acquisition of systems and software ‘products and s
development, operation, maintenance, and disposal of software products and the softw3
Those aspects of syj

ses, with well-

activities, and
ng the supply,
the software

ervices, to the
re portion of a
stem definition

needed to provide the context for software products and services are included.

This International Standard also provides a process that can nbeemployed for defining, controlling, and
improving software life cycle processes.

The pfocesses, activities and tasks of this Internationah Standard—either alone or in copjunction with
ISO/IEIC 15288—may also be applied during the acquisition of a system that contains software.

1.2 Pyrpose

The purpose of this International Standard is-t0 provide a defined set of processes to facilitate gommunication

among

This In
supplig
produg

This In
two p4g
legally
of proq
shelf s

1.3 Li

acquirers, suppliers and other stakeholders in the life cycle of a software product.

ternational Standard is written for acquirers of systems and software products and se
brs, developers, operators,.maintainers, managers, quality assurance managers, and us§
ts.

ternational Standardis intended for use in a two-party situation and may be equally app
rties are from the~same organization. The situation may range from an informal agre
binding contract;The International Standard may be used by a single party through a se
esses. Thijs, clause does not prevent the use of ISO/IEC 12207 by suppliers or develoy
pftware.

mitations

rvices and for
brs of software

lied where the
ement up to a
If-imposed set
ers of off-the-

This International Standard does not detail the life cycle processes in terms of methods or procedures
required to meet the requirements and outcomes of a process.

This International Standard does not detail documentation in terms of name, format, explicit content and
recording media. The International Standard may require development of documents of similar class or type;
various plans are an example. The International Standard, however, does not imply that such documents be
developed or packaged separately or combined in some fashion. These decisions are left to the user of the
International Standard.

NOTE ISO/IEC 15289 addresses the content for life cycle process information items (documentation).

This International Standard does not prescribe a specific system or software life cycle model, development
methodology, method, model or technique. The parties of the International Standard are responsible for
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selecting a life cycle model for the software project and mapping the processes, activities, and tasks in this

International Standard onto that model.

The parties are also responsible for selecting and applying the

software development methods and for performing the activities and tasks suitable for the software project.

This International Standard is not intended to be in conflict with any organization’s policies, procedures, and
standards or with any national laws and regulations. Any such conflict should be resolved before using this
International Standard.

2 Conformance

2.1 Intended

usage

The requirements in this International Standard are contained in Clauses 6 and 7 and Annex(#

International
of a software

of the processes provided by this International Standard. Therefore, implementation of“this’ Intern
Standard typidally involves selecting a set of processes suitable to the organization or project. There 2

andard provides requirements for a number of processes suitable for usage during ¢he’lif
roduct or service. It is recognized that particular projects or organizations may not.need to

. This

b cycle

use all

ational

re two

ways that an implementation can be claimed to conform with the provisions of this Interhational Standafd. Any

claim of confo

2.2 Full conformance

A claim of full
is achieved by
using the outc|

2.3 Tailored

When this Intg]
conformance,
process prescr
conformance i
using the outc

NOTE 1 Wh
clauses of this
this case, it is n
with this Interna

NOTE2 Any
as a condition of
constitute suppl

NOTE3 Regd
marked by the U

mance is cited in only one of the two forms below.

conformance declares the set of processes for which conformance is claimed. Full confor

bmes as evidence.

conformance
rnational Standard is used as a basis for establishing a set of processes that do not qualify
5 achieved by demonstrating that requirements for the processes, as tailored, have been s
bmes as evidence.

bn this International Standard s used to help develop an agreement between an acquirer and a §

hore appropriate for theyacquirer and supplier to claim compliance with the agreement than confo
fional Standard.

f trade, shouldispecify and make public the minimum set of required processes, activities, and tasks

demonstrating that all of the requirements of the declared.set of processes have been s

he clauses of this International Standard are selected or modified in accordance with the t
ibed in Annex A. The tailored text, for which tailored conformance is claimed, is declared. T]

nternational Standard can beJselected for incorporation in the agreement with or without modificg

organization (for example, national, industrial association, company) imposing this International St
ers' conformance with this International Standard.

uirements of this International Standard are marked by the use of the verb "shall." Recommendati
seof the verb "should". Permissions are marked by the use of the verb "may".

3 Normative references

No normative references are given in this document.

mance
htisfied

for full

iloring
ailored
htisfied

upplier,

tion. In
rmance

Andard,
, which

pns are
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4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

4.1

acquirer

stakeholder that acquires or procures a product or service from a supplier

NOTE The acquirer could be one of the following: buyer, customer, owner, purchaser.
4.2

acquisition

process of obtaining a system, software product or software service

4.3
activit|
set of

4.4

y
cohesive tasks of a process

agreement

mutua

4.5
audit
indepe
assess

4.6

baseli
specifi
for furt

4.7

acknowledgement of terms and conditions under which a working relationship is conduct

ndent assessment of software products and processes cohducted by an authorized per:
compliance with requirements

he
Cation or product that has been formally reviewed and agreed upon, that thereafter servg
her development, and that can be changed only through formal change control procedure

configuration item

entity
referer

4.8
contrg

ithin a configuration that satisfies, an end use function and that can be uniquely identif
ce point

ct

binding agreement between-two parties, especially enforceable by law, or a similar internal agr

within

4.9

AN organization

customer

organi

NOTE

ration-enperson that receives a product or service

A customer can be internal or external to the organization.

1%
Q

son in order to

s as the basis

-

P

ied at a given

cement wholly

NOTE 2  Adapted from ISO 9000: 2005.

NOTE 3  Other terms commonly used for customer are acquirer, buyer, and purchaser.

410

developer
organization that performs development tasks (including requirements analysis, design, testing through

accept

NOTE

ance) during a life cycle process

In this International Standard, the terms developer and implementer are synonymous.
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4.11

enabling system
system that supports a system-of-interest during its life cycle stages but does not necessarily contribute
directly to its function during operation

NOTE 1

NOTE 2

system when, in its own right, it is treated as a system-of-interest.

412
evaluation

systematic determination of the extent to which an entity meets its specified criteria

For example, when a system-of-interest enters the production stage, a production-enabling system is required.

Each enabling system has a life cycle of its own. This International Standard is applicable to each enabling

413
facility
physical mean

414
firmware
combination of
on the hardwa

NOTE The s

415

implementer
organization th
NOTE In thi

416
life cycle

s or equipment for facilitating the performance of an action, e.g. buildings, instruments, to

a hardware device and computer instructions or computer data that reside'as read-only s
e device

bftware cannot be readily modified under program control.

at performs implementation tasks

5 International Standard, the terms developer and implémenter are synonymous.

evolution of @& system, product, service, project©r other human-made entity from conception t

retirement

417

life cycle modlel

framework of
also acts as a

4.18
maintainer
organization th

419
monitoring

brocesses and activities concerned with the life cycle that may be organized into stages
common reference for'.communication and understanding

at performs{maintenance activities

examination o

tha ctatiic Aftha anthitin
oo~ Ot

pIS

pftware

hrough

which

4.20

[¢7]

trC—ot oG tvIaT

non-deliverable item
hardware or software product that is not required to be delivered under the contract but may be employed in the
development of a software product

4.21
off-the-shelf
<product> alre

4.22
operator

ady developed and available

entity that performs the operation of a system
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NOTE 1 The role of operator and the role of user may be vested, simultaneously or sequentially, in the same individual
or organization.

NOTE 2  In the context of this specific definition, the term entity means an individual or an organization.

4.23

organization

person or a group of people and facilities with an arrangement of responsibilities, authorities and relationships

NOTE1  Adapted from ISO 9000:2005.

NOTE 2 A body of persons organized for some specific purpose, such as a club, union, corporation, or society is an
organization.

NOTE B An identified part of an organization (even as small as a single individual) or an ide||1tified group of
organizations can be regarded as an organization if it has responsibilities, authorities and relationships.

NOTE 4 A form of an organizational entity is often called an enterprise, so the organizational jaspects of this
International Standard would apply to an enterprise as well.

4.24

party
organization entering into a contract

NOTE In this International Standard, the agreeing parties are called the-acquirer and the supplier.

4.25
process
set of interrelated or interacting activities which transforms.dnputs into outputs

[ISO 9p00:2005]

4.26
process purpose
high Igvel objective of performing the process and the likely outcomes of effective implemgntation of the
process

NOTE The implementation of the\process should provide tangible benefits to the stakeholders.

4.27
process outcome
observable result of the successful achievement of the process purpose

NOTE An outedme statement describes one of the following:
production-of an artefact;

a gignificant change in state;
o  meéting of specified constraints, e.g., requirements, goals, etc.

4.28
product
result of a process

[ISO 9000:2005]

4.29

project

endeavour with defined start and finish dates undertaken to create a product or service in accordance with
specified resources and requirements

NOTE1  Adapted from ISO 9000:2005.
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NOTE 2

composed of activities from the Project Processes and Technical Processes defined in this International Standard.

4.30

project portfolio
collection of projects that addresses the strategic objectives of the organization

4.31
qualification

process of demonstrating whether an entity is capable of fulfilling specified requirements

4.32

qualification requirement

—ean na-that - bhays $in ordae a—cafh

A project may be viewed as a unique process comprising coordinated and controlled activities and may be

vith its

set of criteria
specifications

4.33

qualification
testing, conduy
software prod
containing sys|

4.34

quality assurance

all the planned
to provide ade

NOTE 1 The
a) Internal qu
b)

NOTE2  Son
NOTE 3 Unl
confidence.
4.35

release
particular verg
release)

4.36

request for p
tender

document use

External gyality assurance: in contractual situations, qualify. assurance provides confidence to the customer or

~HH o oA PTRP-A H 2V Wwakrae—aradet - ac- ool ana
— CUTOTOoOTTS rat rmave U DT ot T OrdCT O quarity— o SoTtwarc— protdattaS— COTTToTy Ity

and being ready for use in its target environment or integration with its containing system

esting

cted by the developer and witnessed by the acquirer (as appropriate), to"demonstrate
Ict meets its specifications and is ready for use in its target environment or integration
tem

and systematic activities implemented within the quality system, and demonstrated as n
quate confidence that an entity will fulfil requirements for quality

re are both internal and external purposes for quality assurance:

blity assurance: within an organization, quality assurange provides confidence to management;

he quality control and quality assurance agctions are interrelated.

bss requirements for quality fully reflect the needs of the user, quality assurance may not provide ag

ion of a configuration item that is made available for a specific purpose (for examp

oposal

d_by-the acquirer as the means to announce its intention to potential bidders to acq

that a
ith its

ceded,

others.

equate

e, test

Juire a

specified systd

bm, software product or software service

4.37
resource

asset that is utilized or consumed during the execution of a process

4.38
retirement

withdrawal of active support by the operation and maintenance organization, partial or total replacement by a
new system, or installation of an upgraded system
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4.39

security

protection of information and data so that unauthorized persons or systems cannot read or modify them and
authorized persons or systems are not denied access to them

4.40
service
performance of activities, work, or duties associated with a product

4.41

software item

item

source code, object code, control code, control data, or a collection of these items

NOTE A software item can be viewed as a system element of ISO/IEC 15288:2008.

4.42
software product
set of computer programs, procedures, and possibly associated documentation and data

4.43
software unit
separgtely compilable piece of code

4.44
stage
period|within the life cycle of an entity that relates to the state.of its description or realization

NOTE As used in this International Standard, stages relaté to major progress and achievement milestones of the
entity through its life cycle.

NOTE 2  Stages may be overlapping.

4.45
stakeholder
individyal or organization having a right;sshare, claim or interest in a system or in its possession of [characteristics
that meet their needs and expectations

4.46
statement of work
document used by the acquirer as the means to describe and specify the tasks to be performed under the
contragt

4.47
supplier
organization or individual that enters into an agreement with the acquirer for the supply of a product or service

NOTE The “Qllpplinr" could be a contractor, prnr‘lllr‘nr’ seller_or vendar

NOTE 2  Sometimes the acquirer and the supplier are part of the same organization.

4.48
system
combination of interacting elements organized to achieve one or more stated purposes

NOTE 1 A system may be considered as a product or as the services it provides.

NOTE 2 In practice, the interpretation of its meaning is frequently clarified by the use of an associative noun, e.g.,
aircraft system. Alternatively, the word “system” may be substituted simply by a context-dependent synonym, e.g., aircraft,
though this may then obscure a system principles perspective.

© ISO/IEC 2008 — All rights reserved
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4.49
system element
member of a set of elements that constitutes a system

NOTE A system element is a discrete part of a system that can be implemented to fulfil specified requirements. A
system element can be hardware, software, data, humans, processes (e.g. processes for providing service to users),
procedures (e.g., operator instructions), facilities, materials, and naturally occurring entities (e.g., water, organisms,
minerals), or any combination.

4.50

task

requirement, recommendation, or permissible action, intended to contribute to the achievement of one or more
outcomes of a process

4.51
test coveragg
extent to which the test cases test the requirements for the system or software product

4.52

testability

extent to which an objective and feasible test can be designed to determine whether.a requirement is met
4.53

user

individual or gfoup that benefits from a system during its utilization

NOTE The role of user and the role of operator may be vested, simultareously or sequentially, in the same individual
or organization.

4.54

validation
confirmation, fhrough the provision of objective evidencesthat the requirements for a specific intended|use or
application haye been fulfilled

[ISO 9000:2005]

NOTE Validation in a life cycle context is thelset of activities ensuring and gaining confidence that a system is|able to
accomplish its intended use, goals and objectives.

4.55
verification
confirmation, through the provision of objective evidence, that specified requirements have been fulfilled

[ISO 9000:2005]
NOTE Verfficationtin a life cycle context is a set of activities that compares a product of the life cycle agajnst the

required characferistics for that product. This may include, but is not limited to, specified requirements, design dedcription
and the system [itsélf

4.56
version
identified instance of an item

NOTE Modification to a version of a software product, resulting in a new version, requires configuration management
action.
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5 Application of this International Standard

This clause presents an overview of the software life cycle processes that can be employed to acquire, supply,
develop, operate, maintain, and dispose of software products and services. The objective is to provide a road
map for the users of this International Standard so that they can orient themselves in it and apply it judiciously.

5.1 Key concepts of this International Standard

This subclause introduces key concepts useful in reading and applying this International Standard. In a few
cases, commonly used words are used in a special way in this International Standard. This subclause will also
describe those special usages. Further elaboration of these concepts can be found in ISO/IEC TR 15271, A
Guide for the application of ISO/IEC 12207 Software life cycle processes.

NOTE
elaborg

A future Technical Report (ISO/IEC TR 24748, Guide for life cycle management) will also|
tion.

provide further

5.1.1 | Relationship of software products and software services

In general, this International Standard applies to both software products and software services. [The provisions
of spegific processes state their applicability.

NOTE ISO/IEC 20000 provides processes, requirements, and guidance \fo “service providers for|the delivery of
managed services.

5.1.2 | Relationship between systems and software

This International Standard establishes a strong link between a system and its software. It is based upon the
general principles of systems engineering. Software is\treated as an integral part of the total system and

perforr
the sy
fundan

syste
servic}
syste

ns certain functions in that system. This is implemented by extracting the software requirements from
stem requirements and design, producing dhe software, and integrating it into the system. It is a
nental premise of this standard that software always exists in the context of a system, even if the
consists of only the processor upon which the software is executed. Therefore, a software product or
is always treated as one item in a.system. For example, the standard makes a distinction between
requirements analysis and soffware requirements analysis, because, in the general|case, system

architgctural design will allocate the “system requirements to various items of the system|and software
requirgments analysis will derive_software requirements from the system requirements allogated to each
software item. Of course, in somme cases, the non-software items of a system may be so minirpal that it may

not be|necessary to perform distinct system and software analyses.

This sfandard has a strong relationship with ISO/IEC 15288:2008, System Life Cycle Processefs, and may be
used in conjunction with/it. In many cases, the processes of this International Standard directly|correspond to
procegses of ISO/AEC 15288 but with some specialization for software products and serviges. A notable
example is that.the Software Implementation process of this standard is a specialization |— a detailed
specialization =of the Implementation Process of ISO/IEC 15288.

In the|case where the system has important non-software elements, an organization may |wish to apply

ISO/IE
organization would apply the Software Implementation Process of this standard to create the software element.

MLCNQO 4 o 4l iota L I r N £ 1 4 oof
rozoutoProvideme—appropriateitreCyCieprocessesToreacn—sonware eementrore SyStem, the

In the case where the non-software portions of the system are minimal, an organization may wish to apply this
standard without reference to ISO/IEC 15288. This standard contains the additional system-level process —
albeit specialized to the needs of software — to provide the minimum appropriate system context for the
software.

When applying this standard in conjunction with ISO/IEC 15288, one minor mismatch in terminology must be
considered. ISO/IEC 15288 decomposes a system into a set of system "elements". Some of those elements
may be determined to be software products to be implemented using this standard. This standard uses the
term "item" to refer to a major element of the system. In short, this standard uses the term "item" where
ISO/IEC 15288 would use the term "element of software".

© ISO/IEC 2008 — All rights reserved
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Some of the items may eventually be designated as being subject to configuration management; they are then
called "configuration items". The Software Architectural Design Process transforms items into "components"
and the Software Detailed Design Process refines components into "units".

5.1.3 Organizations and parties

In this standard, the terms "organization" and "party" are closely related. An organization is a body of persons
with identified responsibilities and authorities organized for some specific purpose, such as a club, union,
corporation, or society. When an organization, as a whole or a part, enters into a contract, it is a party. Parties
may be from the same organization or from separate organizations. An individual is an example of an
organization, if the individual is assigned responsibilities and authorities.

An organization or a party derives its name from the process for which it is responsible. For example, it is

called an acq
standard, they
for executing t

A few other tq

from the utilization of the software product or service; "customer” refers to the user andyacquirer colle

and "stakeholq

The processe
imply a structy

The processe
small or large
the processes
process or mo

perform both the Acquisition Process and the Supply Process,but it can perform other processes. A p

may be perfor|
more than one

This standard
When applied
in formality u
under the ter|
the tasks are
interpreted as

lirer when it performs the Acquisition Process. So, when the following terms are used
do not have their generic meaning, but instead, refer to the organization or party resp
he process with a similar name: acquirer, supplier, implementer, maintainer, and operator

rms are applied to organizations in this standard: "user" can be the organization that b
er" refers to an organization with an interest in the success of the project:

5 and organizations (or parties) are only related functionally. The.standard does not dig
re for an organization (or a party).

5 in this standard form a comprehensive set to serve various organizations. An organ
depending on its business purpose or its acquisition strategy, can select an appropriats

re than one process. Under one contract or application’ of this standard, a given party sho

med by one organization or more than one orgahization. An example of a process perforr
organization is the Software Review process.

is intended to be applied by an organization internally or externally by two or more organij
internally, the two agreeing parties.typically act under the terms of an agreement that mg
der different circumstances. When applied externally, the two agreeing parties typica
s of a contract. In order to facilitate application of this standard either internally or contra
expressed in contractual language. When applied internally, the contractual language is
self-imposed discipline.

For the purpos
This is import

processes of the organization,.€.g., employees to staff the project and facilities to house the project. H
purpose, this gtandard prevides a set of “Organizational Project-Enabling” processes. These process
not assumed [fo be adequate to operate a business, nor is any individual Project Process assumed
completely defined. dpstead, the processes, considered as a collection, are intended to state the minim
of dependencies that the project places upon the organization

e of this standard ,-any project is assumed to be conducted within the context of an organ
nt because a spftware project is dependent upon various outcomes produced by the by

in this
bnsible

enefits
Ctively;

tate or

zation,
set of

(and associated activities and tasks) to fulfil that pdrpose. An organization may perfofm one

uld not
rocess
ned by

rations.
y vary
lly act
Ctually,
5 to be

ization.
siness
or this
es are
to be
um set

5.1.4 Organ

ization-level and project-level adoption

Modern software businesses strive to develop a robust set of software life cycle processes that are applied
repeatedly to the software projects of the business. Therefore, this standard is intended to be useful for
adoption at either the organization level or at the project level. An organization would adopt the standard and
supplement it with appropriate procedures, practices, tools and policies. A software project of the organization
would typically conform to the organization's processes rather than conform directly to this standard.

In some cases, projects may be executed by an organization that does not have an appropriate set of
processes adopted at the organizational level. Such a project may apply the provisions of this standard
directly to the project.
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Tailoring

Annex A, which is normative, defines the basic activities needed to perform tailoring of this International
Standard.

It should be noted that tailoring may diminish the perceived value of a claim of conformance to this standard.
This is because it is difficult for other organizations to understand the extent to which tailoring may have
deleted desirable provisions. An organization asserting a single-party claim of conformance to this standard
may find it advantageous to claim absolute conformance to a smaller list of processes rather than tailored
conformance to a larger list of processes.

5.1.6

Temporal relationships among the processes

In thi

exposition. This positional sequence does not prescribe or dictate any time-dependent sequen
consenmsus on or use of a universal time-dependent sequence, the user of this standardrmay se

the pr
the ac
tasks.
the prq

5.1.7

Organ
The S
These
the prq

evaluations, but supplement them. Additional opportunities{for evaluation are provided by the So

Softwg

5.1.8

This s

need that can be satisfied wholly or partly by software and ends with the retirement of the

archite
of the

5.1.9

The prf

standard, the processes and their activities and tasks are arranged in a sequeng

cesses, activities, and tasks as appropriate and effective. This standard encourages it
livities and recursion within an activity to offset the effects of any implied_sequence of
The parties of this standard are responsible for selecting a life cycle model for the projec
cesses, activities, and tasks onto that model.

Evaluation versus verification, and validation

zations that are involved in any process of the life cycle conduct evaluations of the produ
bftware Verification and Software Validation processes provide the opportunity for additior
processes are conducted by the acquirer, the supplier, or an independent party to verif
ducts in varying depth depending on the project. These evaluations do not duplicate of

re Audit, Software Quality Assurance and the Life\Cycle Model Management Processes.

Criteria for processes
andard establishes a framework for.the life cycle of software. The life cycle begins wit

cture is built with a set of processes and interrelationships among these processes. The
ife cycle processes is based gpon two basic principles: cohesion and responsibility.

Cohesion: The life cycle processes are cohesive and coupled to the optimum extent de
and feasible.

Responsibility:\A process is placed under the responsibility of an organization or
software life-cycle.

Description of processes

e suitable for
ce. For lack of
lect and order
bration among
activities and
[ and mapping

cts of that task.
al evaluations.
y and validate
replace other
ftware Review,

N an idea or a
software. The
determination

emed practical

h party in the

pcesses of this standard are described in @ manner that is similar to ISO/IEC 15288 in or

Her to facilitate

the use of both Standards in a single organization or project.

Each process of this standard is described in terms of the following attributes:

The title conveys the scope of the process as a whole

The purpose describes the goals of performing the process

The activities are a list of actions that are used to achieve the outcomes

© ISO/IEC 2008 — All rights reserved
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achievement of the outcomes.

The tasks are requirements, recommendations, or permissible actions intended to support the

Additional detail regarding this form of description can be found in ISO/IEC 24774, System and Software
Engineering — Life Cycle Management — Guidelines for process definition.

5.1.10 General Characteristics of processes

The attributes described in subclause 5.1.9 characterize the specificity of each process. When an
implemented process conforms to these attributes, the process’ specifically defined purpose and outcomes
are achieved through the implementation of its defined activities.

In addition to these basic attributes, processes may be characterized by other attributes common to all

processes. IS
within a meas|
list of process
in ISO/IEC 15

D/IEC 15504-2 identifies common process attributes which characterize 6 levels of achig
urement framework for process capability. Annex B of this International Standard inclug
attributes which contribute to the achievement of higher levels of process capability-as d
b04-2.

5.1.11 Decomposition of processes

Each process
processes are

of this standard satisfies the criteria described above. For the purpese of clear desc
sometimes decomposed into smaller pieces. Some processes_aredecomposed into ag

and/or lower-l¢vel processes. A lower-level process is described when the decomposed portion of the p

itself satisfies
process. An a

It is sometimg
lower-level prq
not described
assessment p
body of the st4

A task is expr
the achievem
auxiliary verbg

the criteria to be a process. An activity is used when the decemposed unit does not quali
Ctivity can be considered as simply a collection of tasks (see below).

s useful to decompose processes into lower-level-processes at a finer level of detail.
cesses are described solely for the purpose of assessment. These lower-level process
in the body of the standard, but are provided:in an annex. In each case, the lowg
Focess described in the annex is an elaboration of one activity of the associated process
ndard.

bssed in the form of a requirement, reeéommendation, or permissible action, intended to 5
bnt of the outcomes of a process:~For this purpose, this standard carefully employs
(shall, should, and may) to differentiate between the distinct forms of a task. "Shall" is v

express a provision required for conformance, "should" to express a recommendation among

possibilities, a
Additional info
5.1.12 Life cy
The lifeofa s

may be used
corresponding

Nd "may" to indicate a course of action permissible within the limits of this standard.

cle models and.stages
stem or,a.software product can be modelled by a life cycle model consisting of stages. |

to, the current project. The life cycle model is comprised of a sequence of stages th

overlap and/o

r.iterate, as appropriate for the project's scope, magnitude, complexity, changing nee

rmative material is provided in the form of non-normative notes or non-normative annexes.

ement
es the
efined

ription,
tivities
rocess
fy as a

Some
es are
er-level
in the

upport
certain
sed to

other

Viodels

to represent the entire life from concept to disposal or to represent the portion of the life

ht may
s and

opportunities.

Eaonh - ctan ool vibad aauth o ctotamaaont ~Ff and -t meac—7Ih [HY PN oy
LAUIT otaytC 1o UTOUITUTU WILIT A oldiTITICTIL UT PUTPpUOST Allu UUTLUUITICO. TTIT TIHTC Uy UIT YTy

cesses

and activities are selected and employed in a stage to fulfil the purpose and outcomes of that stage. Different
organizations may undertake different stages in the life cycle. However, each stage is conducted by the
organization responsible for that stage with due consideration of the available information on life cycle plans
and decisions made in preceding stages. Similarly, the organization responsible for that stage records the
decisions made and records the assumptions regarding subsequent stages in the life cycle.

This International Standard does not require the use of any particular life cycle model. However, it does
require that each project define a suitable life cycle model, preferably one that has been defined by the
organization for use on a variety of projects. Application of a life cycle model provides the means to establish
the time-dependent sequence necessary for project management.

Furthermore, this International Standard does not require the use of any particular set of stages. An example
set of stages for the life cycle of a system includes: concept, development, production, utilization, support and
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retirement. An example set of stages for the life cycle of a software product is development, operation and
maintenance.

Various types or classes of life cycle models have been described. Examples of these types are known by
names such as waterfall, incremental development, evolutionary development, and spiral. It should be noted
that simply selecting the name of a type of model does not satisfy the requirement to define a model
comprised of stages with defined purpose and outcomes accomplished via the processes of this International

of a software
ribed in terms
ed to achieve

Standard.

NOTE A future Technical Report (ISO/IEC TR 24748) provides additional detail regarding life cycle models and
stages.

5.2 Organization of this International Standard

5.2.1 | Categories of Life Cycle Processes

This International Standard groups the activities that may be performed during) the life cycle
systen into seven process groups. Each of the life cycle processes within those groups is desq
of its purpose and desired outcomes and lists activities and tasks which need to be perform
those putcomes.

a) Agreement Processes — two processes (subclauses 5.2.2.1.1+and 6.1)

b) Organizational Project-Enabling Processes — five procesSes™ (subclauses 5.2.2.1.2 and 6.
c) Project Processes — seven processes (subclauses 5:2.2.1.3 and 6.3)

d) Technical Processes — eleven processes (subclauses 5.2.2.1.4 and 6.4)

e) Software Implementation Processes — seven processes (subclauses 5.2.2.2.1and 7.1)

f)  Software Support Processes — eight'processes (subclauses 5.2.2.2.2 and 7.2)

g) Software Reuse Processes — three processes (subclauses 5.2.2.2.3 and 7.3)

The purposes and outcomes of the life cycle processes constitute a Process Reference Model.
Within [this International Standard clauses numbering:

6.

6.

6.

b and 7.a denote a process group

b.b and\7-a.b denote a process (or lower-level process) within that group

n.b1yand 7.a.b.1 describe the purpose of the process

6.a.b.2 and 7.a.b.2 describe the outcome of the process

6.a.b.3.c and 7.a.b.3.c list activities of the process and clauses

6.a.b.3.c.d and 7.a.b.3.c.d list tasks of the activity 'c'

These life cycle process groups are introduced below and depicted in Figure 1.

© ISO/IEC 2008 — All rights reserved
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System Context Processes Software Specific Processes
Agreement Project Technical SW Implement- SW Support
Processes Processes Processes ation Processes Processes

Acquisiti . . Stakeholder Software Implementation Software Documentation
cquisition Process Project Planning Process Requi ts Definiti P M ¢ P
(Clause 6.1.1) (Clause 6.3.1) equirements Definition rocess anagement Process
Process (Clause 6.4.1) (Clause 7.1.1) (Clause 7.2.1)
Supply Process Project Assessment and System Requirements Software Requirements Software Configuration
(CFIyzuyse 6.1.2) Control Process Analysis Process Analysis Process Management Process
o (Clause 6.3.2) (Clause 6.4.2) (Clause 7.1.2) (Clause 7.2.2)
Decision Management System Architectural Software Architectural Software Quality
Process BesigmProcess BesigmProcess ASsurarrce-Process
I (Clause 6.3.3) (Clause 6.4.3) (Clause 7.1.3) (Clause 7.2.3)
Orgallnzatlonal Software Detailed Desi Software Verificati
h a i M ol P o re Detailed Design oftware Verification,
Project-Enabling Risk Management - Process Process Process
Process (Clause 6.3.4) (Clause 6.4.4)
Processes (Clause 7.1.4) (Clause 7.2,4)
Life Gycle Model Configuration System Integration Software Construction Software Validation
Managefnent Process Management Process Process Process Process
(Clapise 6.2.1) (Clause 6.3.5) (Clause 6.4.5) (Clause 7.1.5) (Clause 7.2.5)
Infrgstructure Information Management System Qualification Software Integration .
Managefnent Process Process Testing Process Process Softwag: Revu;wz :rocess
(Cla)ise 6.2.2) (Clause 6.3.6) (Clause 6.4.6) (Clause 7.1.6) (Clause 7.2.6)
Projeg¢t Portfolio Software Installation Software Qualification "
Managefnent Process Meaiglraelr‘\;een; Zr%cess Process Testing Process: so““;g::;;d;t; ;;)cess
(Clapise 6.2.3) e (Clause 6.4.7) (Clause 7.1.7), -
Humap Resource Software Acceptance Software Problem
Managefnent Process Support Process Resolution Process
(Clapise 6.2.4) (Clause 6.4.8) (Clause 7.2.8)
Quality Management Software Operation
Pfocess Process
(Clahes 6.2.5) (Clause 6.4.9) Software Reuse Processes
Software Maintenance Domain Engineering Reuse Program
Process Process Management Process
(Clause 6.4.10) (Clause 7.3.1) (Clause 7.3.3)
Software Disposal Reuse Asset
Process Management Process
(Clause 6.4,11) (Clause 7.3.2)

Figure 1 — Life Cycle Process groups

The Process Reference Model does not represent a particular process implementation approach nor does it
prescribe a system/software life cycle model, methodology or technique. Instead the reference model is infended
to be adopted by an organization based on its business needs and application domain. The organization’s
defined proceds is adopted by the erganization’s projects in the context of the customer requirements.

Process outcgmes are used, to-demonstrate successful achievement of the purpose of a process. This helps
process assessors to determine the capability of the organization’s implemented process and to provide |source
material to plap organizatiénal process improvement.

5.2.2 Summary of/Life Cycle Processes

There are two major sub-divisions of process in this International Standard. Clause 6 provides a system
context for dealing with a standalone software product or service or a software system. Clause 7 contains the
software-specific processes for use in implementing a software product or service that is an element of a
larger system.

To aid the concurrent use of ISO/IEC 15288 and ISO/IEC 12207, corresponding processes of Clause 6 have
the same subclause number (at the 6.x.x level).

In general, the collection of processes provided in this International Standard are software-appropriate
specializations, or contributions to the outcomes of the processes provided in ISO/IEC 15288. Many of the
ISO/IEC 15288 processes seem similar to software-specific process implementations, but they preserve
crucial distinctions based on the purpose, outcomes and audiences. Users of both ISO/IEC 15288 and
ISO/IEC 12207 should be sure to consider the distinct explanations and notes in each specific process.
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5.2.2.1 System Context Processes

5.2.21.1 Agreement Processes

These processes define the activities necessary to establish an agreement between two organizations. If the
Acquisition Process is invoked, it provides the means for conducting business with a supplier of products that
are supplied for use as an operational system, of services in support of an operational system, or of elements
of a system being developed by a project. If the Supply Process is invoked, it provides the means for
conducting a project in which the result is a product or service that is delivered to the acquirer.

In general, the Agreement Processes provided in this International Standard are software-appropriate
specializations of the Agreement Processes provided in ISO/IEC 15288.

5.2.2.1.2 Organizational Project-Enabling Processes
The Ofganizational Project-Enabling Processes manage the organization’s capability fo acqufre and supply
produgts or services through the initiation, support and control of projects. They\provide fesources and
infrastfucture necessary to support projects and ensure the satisfaction of organizational ¢bjectives and
established agreements. They are not intended to be a comprehensive set of businéss processes that enable
management of the organization's business.

The Ofganizational Project-Enabling Processes consist of the following:
a) Life Cycle Model Management Process;

b) Infrastructure Management Process;

c) Project Portfolio Management Process;

d) Human Resource Management Process;

e) Qpality Management Process.

In general, the Organizational Project-Enabling Processes provided in this International [Standard are
softwafe-appropriate specializations ofthe corresponding set of processes provided in ISO/IEC [15288.

5.2.2.1.3 Project Processes

In this [International Standard, the project has been chosen as the context for describing proces$es concerned
with planning, assessment/and control. The principles related to these processes can be applied in any area
of an qrganization’s management.

There fpre two categories of Project Processes. The Project Management Processes are used td plan, execute,
assesg and control the progress of a project. The Project Support Processes support specialized management
objectives.(Both are described below.

The Project—Mamagement—Processes are used o establish—and—evolve project ptans,to—assess actual
achievement and progress against the plans and to control execution of the project through to fulfilment.
Individual Project Management Processes may be invoked at any time in the life cycle and at any level in a
hierarchy of projects, as required by project plans or unforeseen events. The Project Management Processes
are applied with a level of rigor and formality that depends on the risk and complexity of the project.

a) Project Planning Process
b) Project Assessment and Control Process
The Project Support Processes provide a specific focused set of tasks for performing a specialized

management objective. They are all evident in the management of any undertaking, ranging from a complete
organization down to a single life cycle process and its tasks.

© ISO/IEC 2008 — All rights reserved
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a)
b)
c)
d)

e)

Decision Management Process;

Risk Management Process;

Configura

tion Management Process;

Information Management Process;

Measurement Process.

In general, the Project Support Processes provided in this International Standard are identical to the Project
Support Processes provided in ISO/IEC 15288, aside from some differences in formatting. In several cases,
Software Supporting Processes may have a relationship to Project Supporting Processes.

5.221.4 Tlchnical Processes

The Technical
an effective pfoduct, to permit consistent reproduction of the product where necessary, to Use the prog
provide the re
is retired from

The Technical
benefits and r¢duce the risks that arise from technical decisions and actions. (These activities enable pr
and services t
maintainability
They also endg
including healf

The Technical

a)

b)

c)

d)

e)

f)

9)

h)

Stakehold
Process g

System H
15288);

System A

Implemen
elaborate

System In

System (
Verificatia

Huired services, to sustain the provision of those services and to disposeof the product
service.

Processes define the activities that enable organizational and projéet functions to optim
b possess the timeliness and availability, the cost effectiveness) and the functionality, rel
, producibility, usability and other qualities required by acguiring and supplying organiz
ble products and services to conform to the expectations or legislated requirements of S
h, safety, security and environmental factors.

Processes consist of the following processes:

er Requirements Definition (a specialization of the Stakeholder Requirements D¢
f ISO/IEC 15288);

Requirements Analysis (a specialization of the Requirements Analysis Process of I

rchitectural Design (a specialization of the Architectural Design Process of ISO/IEC 15288

tation Process (a spécialization of the Implementation Process of ISO/IEC 15288 and
J in Clause 7 of this\International Standard as the Software Implementation Process);

tegration ProcCess (a specialization of the Integration Process of ISO/IEC 15288);

hualification  Testing Process (a process that contributes to achieving the outcomes
n Process of ISO/IEC 15288);

Processes are used to define the requirements for a system, to transform the requirements into

uct, to
vhen it

ze the
oducts
ability,
ations.
ociety,

finition

O/IEC

)i

further

of the

Software

Installation Process (a process that contributes to achieving the outcomes of the Tr3

nsition

Process of ISO/IEC 15288);

Software Acceptance Support Process (a process that contributes to achieving the outcomes of the

Transition

Process of ISO/IEC 15288);

Software Operation Process (a specialization of the Operation Process of ISO/IEC 15288);

Software

Maintenance Process (a specialization of the Maintenance Process of ISO/IEC 15288);

Software Disposal Process (a specialization of the Disposal Process of ISO/IEC 15288).

In general, the Technical Processes provided in this International Standard are software-appropriate
specializations or contributions to the outcomes of the Technical Processes provided in ISO/IEC 15288. Many
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seem similar to Software Implementation Processes but preserve crucial distinctions, e.g., System
Requirements Analysis and Software Requirements Analysis start from different points and have different
audiences.

5.2.2.2 Software-Specific Processes

5.2.2.21 Software Implementation Processes

The Software Implementation Processes are used to produce a specified system element (software item)
implemented in software. Those processes transform specified behaviour, interfaces and implementation
constraints into implementation actions resulting in a system element that satisfies the requirements derived
from the system requirements.

The umbrella process is the Software Implementation Process, a software-specific specialization of the
Implementation Process of ISO/IEC 15288.

The Software Implementation Process has several software-specific lower-level processes:
a) Software Requirements Analysis Process;

b) Software Architectural Design Process;

c) Software Detailed Design Process;

d) Software Construction Process;

e) Software Integration Process;

f)  Software Qualification Testing Process.

5.2.2.3.2 Software Support Processes

The Spftware Support Processes provide &’ specific focused set of activities for performing|a specialized
softwafe process. A supporting process-assists the Software Implementation Process as an integral part with
a distinct purpose, contributing to the success and quality of the software project. There are |eight of these
procegses:

a) Software Documentation Management Process;
b) Software Configuration Management Process;
c) Software Quality*Assurance Process;

S

d) SoftwareMefification Process;

e) Sq)ftware Validation Process;

f)  Software Review Process;
g) Software Audit Process;

h) Software Problem Resolution Process.

5.2.2.2.3 Software Reuse Processes

The Software Reuse Process Group consists of three processes that support an organization’s ability to reuse
software items across project boundaries. These processes are unique because, by their nature, they operate
outside the bounds of any particular project.
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The Software Reuse Processes are:

a) Domain E
b)

c)

ngineering Process;

Reuse Asset Management Process;

Reuse Program Management Process.

5.2.3 Process Reference Model

Annex B defines a Process Reference Model (PRM) at a level of abstraction higher than that of the detailed
requirements contained in the main text of this International Standard. The PRM is applicable to an
organization that is assessing its processes in order to determine the capability of these processes. The

purpose and (
goals permits
evaluation. Fg
Outcomes in A

NOTE 1
15504-2.

NOTE 2
15504-2.

The

6 System
6.1 Agreemg
6.1.1

6.1.1.1

The purpose
expressed by
acceptance of]

6.1.1.2

As a result of

In this International Standard, the term “Process Reference Model” is used with the same.meaning as |

Acquisition Process

Purpose

Outcomes

utcomes are a statement of the goals of the performance of each process. This staten
assessment of the effectiveness of the processes in ways other than simple (con
r example, novel process definitions can be evaluated against the statements of \Purpo
nnex B rather than against the detailed provisions in the main text of this International St

PRM is intended to be used to develop assessment model(s) for assessing processes using |

Life Cycle Processes

nt Processes

of the Acquisition Process is \t0)obtain the product and/or service that satisfies thg
the acquirer. The process begins with the identification of customer needs and ends w
the product and/or servicesneeded by the acquirer.

successful implementation of the Acquisition Process:

N needs, Qoals, product and/or service acceptance criteria and acquisition strategi

a) acquisitio
defined;

b) an agree
the acqui

c)

d) a product

e)

f)  supplierd

9)

18

ent’is developed that clearly expresses the expectation, responsibilities and liabilities

nent of
formity
5e and
andard.

SO/IEC

SO/IEC

need
ith the

PS are

bf both

rand the supplier:

one or more suppliers is selected;

and/or service is acquired that satisfies the acquirer’s stated need;

eliverables are accepted; and

the acquisition is monitored so that specified constraints such as cost, schedule and quality are met;

any identified open items have a satisfactory conclusion as agreed to by the acquirer and the supplier.
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6.1.1.3 Activities and tasks

The acquirer shall implement the following activities in accordance with applicable organizational policies and
procedures with respect to the Acquisition Process.

NOTE The activities and tasks in this process can apply to one or more suppliers.
6.1.1.3.1  Acquisition preparation. This activity consists of the following tasks:

6.1.1.3.1.1 The acquirer begins the acquisition process by describing a concept or a need to acquire,
develop, or enhance a system, software product or software service.

6.1.1.3 he—acquirershall-define—and—analyzethe erm—requirerments—Ihe-system requirements
should include business, organizational and user as well as safety, security, and other criticality requirements

along ith related design, testing, and compliance standards and procedures.
6.1.1.3.1.3 The acquirer may perform the definition and analysis of software reguirements by itself or may
retain @ supplier to perform this task.

6.1.1.3.1.4 If the acquirer retains a supplier to perform system or software requirementg analysis, the
acquirer shall retain approval authority for the analyzed requirements.

6.1.1.3.1.5 The Technical Processes (subclause 6.4) should, be-dsed to perform the tasks|in subclauses
6.1.1.3.1.2 and 6.1.1.3.1.4. The acquirer may use the Stakeholder Requirements Definitign Process to

establish the customer requirements.
6.1.1.3.1.6 The acquirer shall consider options for.acquisition against analysis of appropriate criteria to
includeg risk, cost and benefits for each option. Options.include:

rchase an off-the-shelf software product that satisfies the requirements.

b) Deévelop the software product or obtain-the software service internally.

c) Develop the software product or obtain the software service through contract.
d) Ajlcombination of a, b, and ¢ above.

e) Emhance an existing seftware product or service.

6.1.1.3.1.7 When .an off-the-shelf software product is to be acquired, the acquirer shall ensure the
followipg conditions are satisfied:

a) The requirements for the software product are satisfied.

b) The‘required documentation is available.

c) Proprietary, usage, ownership, warranty and licensing rights are satisfied.

d) Future support for the software product is planned.

6.1.1.3.1.8 The acquirer should prepare, document and execute an acquisition plan. The plan should
contain the following:

a) Requirements for the system.
b) Planned employment of the system.

c) Type of contract to be employed.
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d) Responsibilities of the organizations involved.

e) Support concept to be used.

f)
6.1.1.3.1.9

6.1.1.3.1.10

Risks considered as well as methods to manage the risks.

The acquirer shall define and document the acceptance strategy and conditions (criteria).

The acquirer should document the acquisition requirements (e.g., request for proposal),

content of which depends upon the acquisition option selected in subclause 6.1.1.3.1.6. The acquisition
documentation should include, as appropriate:

the

a) System requirements

b) Scope stgtement.

c) Instructions for bidders.

d) List of software products.

e) Terms angd conditions.

f)  Control off subcontracts.

g) Technicallconstraints (e.g., target environment).

6.1.1.3.1.11 The acquirer should determine which processes ©f this International Standard are appr

for the acquis
specify if any

their proposal
scope of those

6.1.1.3.1.12
supplier's prog
and 7.2.7).

6.1.1.3.1.13
acquisition act

6.1.1.3.2 A
6.1.1.3.2.1
suppliers.
NOTE Thig

and acquirers tO

6.1.1.3.3

6.1.1.3.3.1

tion and specify any acquirer requirements for tailoring those processes. The acquirer

5, define their approach to supporting the work of other parties. The acquirer shall def
tasks that reference the contract.

The acquisition documentation .shall also define the contract milestones at whi
ress shall be reviewed and audited as part of monitoring the acquisition (see subclause

The acquisition requirements should be given to the organization selected for performin
ivities.

Cquisition adyertisement. This activity consists of the following task:

The acquirer shall communicate the request for the supply of a product or service to ide|

bpriate
should

bf the processes are to be performed by partiesiether than the supplier, so that suppliers fnay, in

ne the

ch the
5 7.2.6

g the

ntified

The acquirer should establish a procedure for supplier selection including proposal eval

criteria and requirements compliance weighting.

6.1.1.3.3.2

6.1.1.3.4

20

may include supply chain management partnering which exchanges information with related 311

Supplier selection. This activity consists of the following tasks:

ppliers

uation

The acquirer should select a supplier based upon the evaluation of the suppliers' proposals,
capabilities, and in accordance with the acquirer's acceptance strategy and conditions.

Contract agreement. This activity consists of the following tasks:
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6.1.1.3.4.1 The acquirer may involve other parties, including potential suppliers or any necessary third
parties (such as regulators), before contract award, in determining the acquirer’s requirements for tailoring of
this International Standard for the project. In making this determination, the acquirer shall consider the effect
of the tailoring requirements upon the supplier's organizationally-adopted processes. The acquirer shall

include or reference the tailoring requirements in the contract.

6.1.1.3.4.2

The acquirer shall then prepare and negotiate a contract with the supplier that

addresses the

acquisition requirements, including the cost and schedule, of the software product or service to be delivered.
The contract shall address proprietary, usage, ownership, warranty and licensing rights associated with the
reusable off-the-shelf software products.

6.1.1.3.4.3

Once the contract is underway, the acquirer shall control changes to the co

ntract through

negotiation with the supplier as part of a change control mechanism. Changes to the contract shall be

investigated for impact on project plans, costs, benefits, quality, and schedule.

NOTE The acquirer determines whether the term "contract" or "agreement” is to be used in) the application of this
International Standard.

NOTE 2  The agreement between the acquirer and the supplier should clearly expressithe expectation| responsibilities
and liabilities of both.

NOTE 8  The contract change control mechanism should address the change“management roles and|responsibilities,
level of formality of the proposed change requests and contract renegotiation, and communication |to the affected
stakehglders. An informative Annex F contains a sample contract change management process that may be utilized to
support this.

6.1.1.3.5 Agreement monitoring. This activity consists of<{he following tasks:

6.1.1.3.5.1 The acquirer shall monitor the supplier's activities in accordance with the Software Review
Procegs (subclause 7.2.6) and the Software Audit” Process (subclause 7.2.7). The agquirer should

supplement the monitoring with the Software.Meéfification Process (subclause 7.2.4) and|the Software
Validation Process (subclause 7.2.5) as needed.

6.1.1.3.5.2 The acquirer shall cooperate with the supplier to provide all necessary informatipn in a timely
manngr and resolve all pending items.

6.1.1.3

6.1.1.3

criteriq.

The eX

6.1.1.3
softwa
The ad

.6 Acquirer acceptance: This activity consists of the following tasks:

.6.1 The acquirer 'should prepare for acceptance based on the defined acceptancs
The preparation-of test cases, test data, test procedures, and test environment shoul

tent of supplier involvement should be defined.

.6.2 The acquirer shall conduct acceptance review and acceptance testing of t
re product or service and shall accept it from the supplier when all acceptance condition
ceptance procedure should comply with the provisions of subclause 6.1.1.3.1.9.

e strategy and
d be included.

he deliverable
5 are satisfied.

6.1.1.3.6.3

management of the delivered software product (see subclause 7.2.2).

NOTE
defined

6.1.1.3.7

6.1.1.3.7.1

After acceptance, the acquirer should take the responsibility for the configuration

The acquirer may install the software product or perform the software service in accordance with instructions

by the supplier.
Closure. This activity consists of the following tasks:

The acquirer shall make payment or provide other agreed consideration to the s

product or service rendered.
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NOTE 1 When the supplied product or service has satisfied the conditions of the agreement and identified open items
have been satisfactorily closed, the acquirer concludes the agreement by rendering payment or other agreed

consideration and notification of conclusion of the agreement.

NOTE 2 A product or service may be supplied incrementally and payment or other agreed consideration may be
provided in increments.

6.1.2 Supply Process

6.1.2.1  Purpose

The purpose of the Supply Process is to provide a product or service to the acquirer that meets the agreed
requirements.

6.1.2.2 Oufcomes

As a result of $uccessful implementation of the Supply Process:
a) an acquirgr for a product or service is identified;

b) aresponde to an acquirer's request is produced;

c) an agreement is established between the acquirer and the supplier for de\eloping, maintaining, opgrating,
packaging, delivering, and installing the product and/or service;

d) a productland/or service that meets the agreed requirements areddeveloped by the supplier;
e) the produfpt and/or service is delivered to the acquirer in accordance with the agreed requirements; and

f)  the produtt is installed in accordance with the agreed requirements.

6.1.2.3 Activities and tasks

The supplier ghall implement the following activities in accordance with applicable organizational policies and
procedures with respect to the Supply Process:

6.1.2.3.1  Opportunity identification. This activity consists of the following task:

6.1.2.3.1.1 The supplier should determine the existence and identity of an acquirer who has, ¢r who
represents an|organization or organizations having, a need for a product or service.

NOTE For|a product or.service developed for consumers, an agent, e.g., a marketing function within the gupplier
organization, may represéntthe acquirer.

6.1.2.3.2 STppIier tendering. This activity consists of the following tasks:

6.1.2.3.2.1 The supplier should conduct a review of requirements in the request for proposal taking into
account organizational policies and other regulations.

6.1.2.3.2.2 The supplier should make a decision to bid or accept the contract.
6.1.2.3.2.3 The supplier shall prepare a proposal in response to the request for proposal.
6.1.2.3.3 Contract agreement. This activity consists of the following tasks:

6.1.2.3.3.1 The supplier shall negotiate and enter into a contract with the acquirer to provide the software
product or service.
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6.1.2.3.3.2 The supplier may request modification to the contract as part of the change control
mechanism.

6.1.2.3.4 Contract execution. This activity consists of the following tasks:

6.1.2.3.4.1 The supplier shall conduct a review of the acquisition requirements to define the framework
for managing and assuring the project and for assuring the quality of the deliverable software product or
service.

6.1.2.3.4.2 If not stipulated in the contract, the supplier shall define or select a life cycle model
appropriate to the scope, magnitude, and complexity of the project. The life cycle model shall be comprised of
stages and the purpose and outcomes of each stage. The processes, activities, and tasks of this International

Stand rdchall ha calactad and mannaed-onto-thaelifecvela-madeael
qFe-SHamRe-St ot S-OrHotHee-Cyorte—Hoaer

appe
NOTE Ideally, this is performed by using an organizationally-defined life cycle model.
6.1.2.3.4.3 The supplier shall establish requirements for the plans for managing-and assuring the project

and fof assuring the quality of the deliverable software product or service. Requiréments for the|plans should
include resource needs and acquirer involvement.

6.1.2.3.4.4 Once the planning requirements are established, the supplier shall consider the options for
develogping the software product or providing the software service against an analysis of risks associated with
each gption. Options include:

a) Develop the software product or provide the software seryice-Using internal resources.
b) Develop the software product or provide the softwaretservice by subcontracting.

c) Optain off-the-shelf software products from internal“or external sources.

d) Alcombination of a, b, and c above.

6.1.2.3.4.5 The supplier shall develop and document project management plan(s) based upon the
planning requirements and options selected in subclause 6.1.2.3.4.4.

NOTE Items to be considered.in\thie plan include but are not limited to the following:

a) Project organizational Structure and authority and responsibility of each organizational junit, including
external organizations:

b) Engineering environment (for development, operation, or maintenance, as applicable), |including test
environment{ library, equipment, facilities, standards, procedures, and tools.

c) Work breakdown structure of the life cycle processes and activities, including the software products,
sdftware’ services and non-deliverable items, to be performed together with budgets, stdffing, physical
resaurces, software size, and schedules associated with the tasks

d) Management of the quality characteristics of the software products or services. Separate plans for quality
may be developed.

e) Management of the safety, security, and other critical requirements of the software products or services.
Separate plans for safety and security may be developed.

f) Subcontractor management, including subcontractor selection and involvement between the
subcontractor and the acquirer, if any.

g) Quality assurance (see subclause 7.2.3).
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h) Verification (see subclause 7.2.4) and validation (see subclause 7.2.5), including the approach for
interfacing with the verification and validation agent, if specified.

ization

ership,

i) Acquirer involvement; that is, by such means as reviews (see subclause 7.2.6), audits (see subclause
7.2.7), informal meetings, reporting, modification and change; implementation, approval, acceptance, and
access to facilities.

j) User involvement; by such means as requirements setting exercises, prototype demonstrations and
evaluations.

k) Risk management; that is, management of the areas of the project that involve potential technical, cost, or
schedule risks.

[) Security ppticy; that s, the Tutes for need-to-kKnow and access-to-mformation at eaciT project orga
level.

m) Approval fequired by such means as regulations, required certifications, proprietary, usage; own
warranty and licensing rights.

n) Means for{scheduling, tracking, and reporting.

o) Training of personnel (see subclause 6.2.4).

6.1.2.3.4.6 The supplier shall implement and execute the project management plan(s) developed

subclause 6.1

6.1.2.3.4.7

a) Developt

b) Operate t
c)

6.1.2.3.4.8
services of the
provide for:

a) Monitorin

b) Problem i
6.1.2.3.4.9

Process (subq
that the softwd

Maintain fhe software product in accordance withithe Software Maintenance Process (subclause 6.

2.34.5.

The supplier shall:

he software product in accordance with the Techhical Processes (subclause 6.4).

The supplier shall monitor and“eontrol the progress and the quality of the software prod
project throughout the contracted life cycle. This shall be an ongoing, iterative task, whig
) progress of technical.performance, costs, and schedules and reporting of project status.

Hentification, recording, analysis, and resolution.

The supplier shall manage and control the subcontractors in accordance with the Acq
lause<6:1.1). The supplier shall pass down all contractual requirements necessary to
reproduct or service delivered to the acquirer is developed or performed in accordance W

ne software product in accordance with the‘Software Operation Process (subclause 6.4.9).

under

1.10).

ucts or
h shall

Lisition
Bnsure
ith the

prime-contract

reguirements.

6.1.2.3.4.10

6.1.2.3.4.11

6.1.2.3.4.12

6.1.2.3.4.13

The supplier shall interface with the independent verification, validation, or test agent as
specified in the contract and project plans.

The supplier shall interface with other parties as specified in the contract and project plans.

The supplier should coordinate contract review activities, interfaces, and communication with
the acquirer's organization.

The supplier shall conduct or support the informal meetings, acceptance review, accept

ance

testing, joint reviews, and audits with the acquirer as specified in the contract and project plans. The joint
reviews shall be conducted in accordance with subclause 7.2.6, audits in accordance with subclause 7.2.7.
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6.1.2.3.4.14 The supplier should perform verification and validation in accordance with subclauses 7.2.4
and 7.2.5 respectively to demonstrate that the software products or services and processes fully satisfy their
respective requirements.

6.1.2.3.4.15 The supplier shall make available to the acquirer the reports of evaluation, reviews, audits,
testing, and problem resolutions as specified in the contract.

6.1.2.3.4.16 The supplier shall provide the acquirer access to the supplier's and subcontractors' facilities
for review of software products or services as specified in the contract and project plans.

6.1.2.3.4.17 The supplier shall perform quality assurance activities in accordance with subclause 7.2.3.

6.1.2.3 u i iV u - Thi Vity | Wi
6.1.2.3.5.1 The supplier shall deliver the software product or service as specified in the/‘contract.
NOTE When required by the agreement, the supplier should install the product in (@ecordance With established

requireents.

6.1.2.3.5.2 The supplier shall provide assistance to the acquirer in- support of the deliered software
produgt or service as specified in the contract.

6.1.2.3.6 Closure. This activity consists of the following tasks:
6.1.2.3.6.1 The supplier shall accept and acknowledge payment or other agreed consideratjon.

6.1.2.3.6.2 The supplier shall transfer the responsibility for the product or service to the acquirer, or other
party, @s directed by the agreement.

NOTE The agreement should address terms and authorization for initiating closure of the project.
6.2 Organizational Project-EnablingProcesses
6.2.1 |Life Cycle Model Management Process

6.2.1.1 Purpose

The purpose of the Life €ycle Model Management Process is to define, maintain, and assurg availability of
policies, life cycle procésses, life cycle models, and procedures for use by the organization with|respect to the
scope [of this Intepnational Standard.

This processsprovides life cycle policies, processes, and procedures that are consistent with the|organization's
objectives, \that are defined, adapted, improved and maintained to support individual project ngeds within the
context ef\the organization, and that are capable of being applied using effective, proven methods and tools.

6.2.1.2 Outcomes
As a result of the successful implementation of the Life Cycle Model Management Process:

a) policies and procedures for the management and deployment of life cycle models and processes are
provided;

b) responsibility, accountability and authority for life cycle management are defined;

c) life cycle processes, models and procedures for use by the organization are defined, maintained and
improved; and
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d) prioritized process improvements are implemented.

6.2.1.3  Activities and tasks
The organization shall implement the following activities in accordance with applicable organization policies
and procedures with respect to the Life Cycle Model Management Process.

6.2.1.3.1 Process establishment. This activity consists of the following task:

6.2.1.3.1.1 The organization shall establish a suite of organizational processes for all software life cycle
processes and life cycle models as they apply to its business activities. The processes and their application to
specific cases shall be documented in the organization's publications. As appropriate, a process control
mechanlsm Srnulnl bha occtiablichad to davalan ante L

manitar L aond inmanrava tha e PAY
OO o CStaomSTCUtO— GV CTO P T oo, oo O ana T pTrov et ProCT oS STt

NOTE
authority for life

Establishing the process control mechanism includes the definition of responsibility, accoUntabil
cycle management.

ty and

6.2.1.3.2 Process assessment. This activity consists of the following tasks:

6.2.1.3.2.1 The organization should develop, document and apply a process jassessment progedure.

Assessment r¢cords should be produced and maintained.

6.2.1.3.2.2 The organization shall plan and carry out reviews of the proCesses at appropriate intervals to

ensure their continuing suitability and effectiveness in the light of assessmient results.
6.2.1.3.3 Process improvement. This activity consists of the fellewing tasks:
6.2.1.3.3.1

necessary as
reflect improvgd

The organization shall effect such improvéments to its processes as it determines| to be
a result of process assessment and reviews Process documentation should be updated to
ment in the organizational processes.

6.2.1.3.3.2
understanding
as feedback
subsequent pr

6.2.1.3.3.3
processes as

prevention and resolution of problems and non-conformity in software products and services.

6.2.2

6.2.2.1

Infrasfructure Management Process

Purpose

Historical, technical, and evaluation data should be collected and analyzed to g
of the strengths and weaknesses of the employed processes. These analyses should b
to improve these processes, {0 recommend changes in the direction of the proje
ojects), and to determine technology advancement needs.

Quality cost data_should be collected, maintained, and used to improve the organiz
B management activity. These data shall serve the purpose of establishing the cost of b

8in an
e used
cts (or

ation's
bth the

The purpose of the Tnfrastructure Management Process Is 1o provide the enabling Infrastructure and services
to projects to support organization and project objectives throughout the life cycle.

This process defines, provides and maintains the facilities, tools, and communications and information
technology assets needed for the organization’s business with respect to the scope of this International
Standard.

6.2.2.2 Outcomes

As a result of the successful implementation of the Infrastructure Management Process:

a) the requirements for infrastructure to support processes are defined;
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b) the infrastructure elements are identified and specified,;

c) infrastructure elements are acquired;

d) the infrastructure elements are implemented; and

e) a stable and reliable infrastructure is maintained and improved.

NOTE The infrastructure elements may include hardware, software, methods, tools, techniques, standards, and
facilities for development, operation, or maintenance.

6.2.2.3 Activities and tasks

The organization shall implement the following activities in accordance with applicable organigation policies
and prpcedures with respect to the Infrastructure Management Process.

6.2.2.3.1 Process implementation. This activity consists of the following tasks:

6.2.2.3.1.1 The infrastructure should be defined and documented to meet the requirgments of the
procegs employing this process, considering the applicable procedures, standards, tools, and teghniques.

6.2.2.3.1.2 The establishment of the infrastructure should be planped ‘and documented.
6.2.2.3.2 Establishment of the infrastructure. This activity consists of the following tasks:

6.2.2.3.2.1 The configuration of the infrastructure should be planned and documented. | Functionality,
performance, safety, security, availability, space requirements, equipment, costs, and time constraints should
be considered.

6.2.2.3.2.2 The infrastructure shall be installed'in time for execution of the relevant process
6.2.2.3.3 Maintenance of the infrastructure. This activity consists of the following task:

6.2.2.3.3.1 The infrastructure shall be maintained, monitored, and modified as necessary to ensure that it
continjies to satisfy the requirements of the process employing this process. As part of maintaining the
infrastfucture, the extent to which.the infrastructure is under configuration management shall be |[defined.

6.2.3 | Project Portfolio Management Process

6.2.3.1 Purposé

The puyrpose_of-the Project Portfolio Management Process is to initiate and sustain necessary/ sufficient and
suitable préjects in order to meet the strategic objectives of the organization.

This processtommits—thenvestmentof adequate—orgamnization funding—and-Tesources, anmd: sanctions the
authorities needed to establish selected projects. It performs continued qualification of projects to confirm
they justify, or can be redirected to justify, continued investment.

6.2.3.2 Outcomes

As a result of the successful implementation of the Project Portfolio Management Process:

a) business venture opportunities, investments or necessities are qualified, prioritized and selected;
b) resources and budgets for each project are identified and allocated;

c) project management accountability and authorities are defined;
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d)
e)

6.2.3.3 Act

projects meeting agreement and stakeholder requirements are sustained; and

projects not meeting agreement or stakeholder requirements are redirected or terminated.

ivities and tasks

The organization shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Project Portfolio Management Process.

6.2.3.3.1 Project initiation. This activity consists of the following tasks:

6.2.3.3.1.1 The organization shall identify, prioritize, select and establish new business opportunities,
Ventures Or U |dcrtalr\;||yo ;II A 1rianrmiret that IO UUIIO;D{UIIt vv;th thU buD;IIUOO Otl atcy‘y Al Id G\Jt;ull 'J:GIIO Of the
organization.

NOTE Prigritize the projects to be started and establish thresholds to determine which projects will be executef.
6.2.3.3.1.2 The organization shall define accountabilities and authorities for each project.

6.2.3.3.1.3 The organization shall identify the expected outcomes of the projects.

6.2.3.3.14 The organization shall allocate resources for the achievement \of project objectives.

6.2.3.3.1.5 The organization shall identify any multi-project interfaces)that must be managed or sugported
by the project.

NOTE Thig includes the use of enabling systems used by more\than one project and the use of common [system
elements by mdre than one project.

6.2.3.3.1.6 The organization shall specify the project reporting requirements and review milestonges that
will govern thg execution of the project.

6.2.3.3.1.7 The organization shall authorize the project to commence execution of approved project plans,

including the t

echnical plans.
prtfolio evaluation. This activity consists of the following tasks:

The organization shall evaluate ongoing projects to confirm that:
re making progress towards achieving established goals.

re complying with project directives.

re\being conducted according to system life cycle plans and procedures.

6.2.3.3.2 Pq
6.2.3.3.2.1
a) Projects g
b) Projects g
c) Projects g
d)
implemen
6.2.3.3.2.2

6.2.3.3.3

6.2.3.3.3.1

28

tation, acceptable investment benefits.

Projects remain viable, as indicated by, for example, continuing need for the service, practicable product

The organization shall act to continue or redirect projects that are satisfactorily progressing or
can be expected to progress satisfactorily by appropriate redirection

Project closure. This activity consists of the following tasks:

The organization shall act to cancel or suspend projects whose disadvantages or risks to the
organization outweigh the benefits of continued investments, where agreements permit this.
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6.2.3.3.3.2 After completion of the agreement for products and services, the organization shall act to
close the project per organizational policies and procedures and the agreement.

NOTE 1 The organization ensures that project closure accounts for documentation retention by the organization after
the project is closed.

NOTE 2  After closure of the project, the organization may authorize release of the project from the project portfolio.
6.2.4 Human Resource Management Process

6.2.4.1 Purpose

The purpose of the Human Resource Management Process is to provide the organization with necessary
humar] resources and to maintain their competencies, consistent with business needs.

The process assures the providing of a supply of skilled and experienced personnel qualified [to perform life
cycle processes to achieve organization, project and customer objectives.

6.2.4.4 Outcomes

As a r¢sult of the successful implementation of the Human Resource Management Process:
a) skills required by projects are identified;

b) ngcessary human resources are provided to projects;

c) skKills of personnel are developed, maintained or enhanced;

d) canflicts in multi-project resource demands are resolved; and

e) individual knowledge, information and skillsare collected, shared, reused and improved throughout the
organization.

6.2.4.3 Activities and tasks

The organization shall implement.the following activities in accordance with applicable organigation policies
and prpcedures with respect to the*Human Resource Management Process:

6.2.4.3.1  Skill identifieation. This activity consists of the following tasks:

6.2.4.3.1.1 A review of the organization and project requirements shall be conducted to|establish and
make [imely provision for acquiring or developing the resources and skills required by the maphagement and
technigal staff. These needs may be met through training, recruitment or other staff developmenf mechanisms.

6.2.4.3.1:2 The types and levels of training and knowledge needed to satisfy organization and project

; to abhallbha dat ol
requirements-snhaoe-aeterminea:

6.2.4.3.2 Skill development. This activity consists of the following tasks:

6.2.4.3.2.1 A training plan, addressing implementation schedules, resource requirements, and training
needs, should be developed and documented.

6.2.4.3.2.2 Training manuals, including presentation materials used in providing training should be
developed or acquired.

6.2.4.3.2.3 The training plan shall be implemented to provide training to personnel. Training records
should be maintained.
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6.2.4.3.3

6.2.4.3.3.1

Skill acquisition and provision. This activity consists of the following tasks:

Establish a systematic program for recruitment of staff qualified to meet the needs

organization and projects. Provide opportunities for the career development of existing staff.

6.2.4.3.3.2

6.2.4.3.3.3

Define objective criteria that can be used to evaluate staff performance.

Evaluate the performance of the staff in respect of their contributions to the goals

organization or project.

6.2.4.3.3.4

of the

of the

Ensure that feedback is provided to the staff on the results of any evaluations performed.

6.2.4.3.3.5
completed, an

6.2.4.3.3.6

operating rules

NOTE Cor

6.2.4.3.3.7

a) Anunders

b) A shared

c)
d)

6.2.4.3.3.8
available for th

6.2434 K

6.2.4.3.4.1
assets. The p
and the users
criteria.

6.2.4.3.4.2
shall contain
identification ¢

Appropriate mechanisms or facilities for communication and.interactions among teams.

Support flom appropriate management to accomplish_project requirements.

d performance evaluations.

Define the organization’s and project’'s need for project teams. Define team Sstructu

p.

flicts in multi-project resource demands should be resolved.

Empower teams to perform their role by ensuring the teams have:
tanding of their role on the project.

vision or sense of common interests on the success of-the project.

It should be ensured that the right mix and categories of appropriately trained person
e planned activities and tasks in a timely manner.

howledge management. This\activity consists of the following tasks:

The organization shall plan the requirements for managing the organization’s kno
anning shall include.the definition of the infrastructure and training to support the contr
of the organization’s ‘knowledge assets, the classification schema for the assets and thg

The organization shall establish a network of experts within the organization. The n
the identification of the organization’s experts, a list of their area of expertise a
f available information within a classification schema, e.g., knowledge area. The organ

shall ensure tH

Maintain adequate records of staff performance including information on skills;, training

re and

hel are

vledge
butors
b asset

letwork
nd the
ization

at\the network is maintained current.

6.2.4.3.4.3

The organization shall establish a mechanism to support the exchange of infor

mation

between the experts and the flow of expert information to the organization’s projects. The mechanism shall
support the organization’s access, storage and retrieval requirements.

6.2.4.3.4.4

6.2.4.3.4.5
the plan.

30

The organization shall perform configuration management of assets in accordance with the
Configuration Management Process specified in subclause 6.4.2.

The organizations shall capture and maintain information for access by the organization

per
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6.2.5 Quality Management Process
6.2.51 Purpose

The purpose of the Quality Management Process is to assure that products, services and implementations of
life cycle processes meet organizational quality objectives and achieve customer satisfaction.

6.2.5.2 Outcomes
As a result of the successful implementation of the Quality Management process:

a) organization quality management policies and procedures are defined;

b) organization quality objectives are defined;
c) adcountability and authority for quality management are defined;
d) the status of customer satisfaction is monitored; and

e) appropriate action is taken when quality objectives are not achieved.

6.2.5.3 Activities and tasks

The onganization shall implement the following activities and tasks in"accordance with applicable organization
policies and procedures with respect to the Quality ManagementProcess.

6.2.5.3.1 Quality management. This activity consists 6f'the following tasks:

6.2.5.3.1.1 The organization shall establish quality management policies, standards and prgcedures.

NOTE A process model for quality management system can be found in ISO 9001:2000. For organizations wishing to
move beyond ISO 9001:2000, in pursuit of contingal'improvement of performance, guidance is provided in |[SO 9004:2000.

NOTE 2  Guidance for application of 1ISQ.9001:2000 to software can be found in ISO/IEC 90003:2004.

6.2.5.3.1.2 The organization'shall establish organization quality management goals and objectives based
on busginess strategy for customer satisfaction.

6.2.5.3.1.3 The ordanization shall define responsibilities and authority for implementation of quality
management.

6.2.5.3.1.4 The organization shall assess customer satisfaction and report.

NOTE The implementation of this International Standard provides the organization with an approach to achieving

customgr. satisfaction.

6.2.5.3.1.5 The organization shall conduct periodic reviews of project quality plans.
NOTE Assure that quality objectives based on the stakeholder requirements are established for each project.
6.2.5.3.1.6 The organization shall monitor the status of quality improvements on products and services.

6.2.5.3.2 Quality management corrective action. This activity consists of the following tasks:

6.2.5.3.2.1 The organization shall take corrective actions when quality management goals are not
achieved.
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6.2.5.3.2.2
organization.

The organization shall implement corrective actions and communicate results throu

6.3 Project Processes

6.3.1

6.3.1.1

Project Planning Process

Purpose

gh the

The purpose of the Project Planning Process is to produce and communicate effective and workable project

plans.
This process

outputs, proje
criteria, and r

6.3.1.2 Ou

As a result of
a) the scope
b) the feasib
c) the tasks

d) interfaceg

t tasks and deliverables, establishes schedules for project task conduct, including achie
quired resources to accomplish project tasks.

comes
successful implementation of the Project Planning Process:

of the work for the project is defined;

ility of achieving the goals of the project with available resources and constraints are eval
and resources necessary to complete the work are sized, and estimated,;

between elements in the project, and with other project and organizational units, are iden

e) plans for

f)  plans for
6.3.1.3

The manager
procedures wi

6.3.1.3.1  Pi

6.3.1.3.1.1

NOTE

6.3.1.3.1.2

he execution of the project are developed; and

he execution of the project are activated:

Actlivities and tasks

shall implement the following-activities in accordance with applicable organization polici
h respect to the Project Planning Process:

oject initiation. This\activity consists of the following tasks:

The manager shall establish the requirements of the project to be undertaken.

Establishing the, requirements includes identifying the project's objectives, motivations and boundaries.

Onee the project requirements are established, the manager shall establish the feasit

hated;

tified;

bs and

bility of

the project by

checking that the resources (personnel, materials, technology, and environment) requ

ired to

execute and manage the project are available, adequate, and appropriate and that the timescales to
completion are achievable.

6.3.1.3.1.3
be modified at

6.3.1.3.2

6.3.1.3.2.1

32

As necessary, and by agreement of all parties concerned, the requirements of the proje
this point to achieve the completion criteria.

Project planning. This activity consists of the following tasks:

ct may

The manager shall prepare the plans for execution of the project. The plans associated with
the execution of the project shall contain descriptions of the associated activities and tasks and identification
of the software products that will be provided. These plans shall include, but are not limited to, the following:
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a) Schedules for the timely completion of tasks.

b) Estimation of effort.

c) Adequate resources needed to execute the tasks.

d) Allocation of tasks.

e) Assignment of responsibilities.

f)  Quantification of risks associated with the tasks or the process itself.

g) Quality assurance measures to be employed throughout the project.

h) Costs associated with the process execution.

i)  Provision of environment and infrastructure.

j)  Definition and maintenance of a life cycle model that is comprised of stages using the defined life cycle
mpdels for projects of the organization.

NOTE Organizational models for project use would be provided through the Life-Cycle Model Management Process.

6.3.1.3.3 Project activation. This activity consists of the followingtasks:

6.3.1.3.3.1 The manager shall obtain authorization for théproject.
6.3.1.3.3.2 The manager shall submit requests for-hecessary resources to perform the project.
6.3.1.3.3.3 The manager shall initiate the implementation of the project plan/s to satisfy the|objectives

and criteria set, exercising control over the project
6.3.2 | Project Assessment and Control-Process

6.3.2.1 Purpose

The puirpose of the Project Assessment and Control Process is to determine the status of the project and
ensurg that the project performs according to plans and schedules, and within projected budgets, and that it

satisfigs technical objectives.

This process includes redirecting the project activities, as appropriate, to correct identified geviations and
variations from,-Qther project management or technical processes. Redirection may include |replanning as

approgriate.

6.3.2.2 Qutcomes

As a result of the successful implementation of the Project Assessment and Control Process:

a)
b)

c)

d)

progress of the project is monitored and reported;
interfaces between elements in the project, and with other project and organizational units, are monitored;

actions to correct deviations from the plan and to prevent recurrence of problems identified in the project
are taken when project targets are not achieved; and

project objectives are achieved and recorded.
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6.3.2.3 Activities and tasks

The manager shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Project Assessment and Control Process:

6.3.2.3.1  Project monitoring. This activity consists of the following task:

6.3.2.3.1.1 The manager shall monitor the overall execution of the project, providing both internal
reporting of the project progress and external reporting to the acquirer as defined in the contract.

NOTE The manager ensures that internal project element interfaces, as well as interfaces with other relevant projects
and organizational units, are monitored during this activity.

6.3.2.3.2 Project control. This activity consists of the following tasks:

6.3.2.3.2.1 The manager shall investigate, analyze, and resolve the problems discovered during the
execution of the project. The resolution of problems may result in changes to plans. Itis the manager's
responsibility fo ensure the impact of any changes is determined, controlled, and monitéred. Problems and
their resolution shall be documented.

6.3.2.3.2.2 The manager shall report, at agreed points, the progress of the.pfoeject, declaring adhgrence
to the plans and resolving instances of the lack of progress. These include internal and external reporting as
required by the organizational procedures and the contract.

6.3.2.3.3 Project assessment. This activity consists of the following tasks:

6.3.2.3.3.1 The manager shall ensure that the software produets and plans are evaluated for satisfaction
of requirements.

6.3.2.3.3.2 The manager shall assess the evaluation results of the software products, activities, angl tasks
completed during the execution of the project for achievement of the objectives and completion of the plans.

NOTE The manager uses assessment results to-take steps to prevent future recurrence of problems identified on the
project.

6.3.2.3.4 Project closure. This activity)consists of the following tasks:

6.3.2.3.4.1 When all software\products, activities, and tasks are completed, the manager shall determine
whether the project is complete,~taking into account the criteria as specified in the contract or as part of
organization's|procedure.

6.3.2.3.4.2 These'results and records shall be archived in a suitable environment as specified in th
contract.

W

6.3.3 DecisiomMamagementProcess

6.3.3.1  Purpose

The purpose of the Decision Management Process is to select the most beneficial course of project action
where alternatives exist.

This process responds to a request for a decision encountered during the system life cycle, whatever its
nature or source, in order to reach specified, desirable or optimized outcomes. Alternative actions are
analyzed and a course of action selected and directed. Decisions and their rationale are recorded to support
future decision-making.
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Outcomes

As a result of the successful implementation of the Decision Management Process:

a) a decision-making strategy is defined;

b) alternative courses of action are defined;

c) a preferred course of action is selected; and

d) the resolution, decision rationale and assumptions are captured and reported.

6.3.3.3___ Activities and tasks

The pfoject shall implement the following activities and tasks in accordance with applicable organization
policiep and procedures with respect to the Decision Management Process.

6.3.3.3.1  Decision planning. This activity consists of the following tasks:

6.3.3.3.1.1 The project shall define a decision-making strategy.

NOTE This includes identifying decision categories and a prioritization seheme, and identifying responsible parties.
The defision makers are identified and given the responsibility and authority-to-make decisions. Decisiong may arise as a
result of an effectiveness assessment, a technical trade-off, a problem needing to be solved, action needefl as a response
to risk pxceeding the acceptable threshold, a new opportunity or approyal for project progression to th¢ next life cycle
stage. A decision-making strategy includes the identification and allocation of responsibility for, and authority to make,
decisiofs.

6.3.3.3.1.2 The project shall involve relevant¢parties in the decision-making in ordef to draw on
experience and knowledge.

6.3.3.3.1.3 The project shall identify the eireumstances and need for a decision.

NOTE Record, categorize and promptly-and objectively report problems or opportunities and the altgrnative courses
of actioh that will resolve their outcome.

6.3.3.3.2 Decision analysis/This activity consists of the following tasks:

6.3.3.3.2.1 The projeetshall select and declare the decision-making strategy for each decjsion situation.
The prpject shall identify desired outcomes and measurable success criteria.

6.3.3.3.2.2 The project shall evaluate the balance of consequences of alternative actians, using the
defineql decision-making strategy, to arrive at an optimization of, or an improvement in, an identified decision
situation.

6.3.3.3:3—Decisiontracking—Thisactivity consists of the foltowingtasks————

6.3.3.3.3.1 The project shall record, track, evaluate and report decision outcomes to confirm that

problems have been effectively resolved, adverse trends have been reversed and advantage has been taken
of opportunities.

6.3.3.3.3.2

The project shall maintain records of problems and opportunities and their disposition, as

stipulated in agreements or organizational procedures and in a manner that permits auditing and learning from
experience.
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6.3.4 Risk Management Process

6.3.4.1 Purpose
The purpose of the Risk Management Process is to identify, analyze, treat and monitor the risks continuously.
The Risk Management Process is a continuous process for systematically addressing risk throughout the life

cycle of a system or software product or service. It can be applied to risks related to the acquisition,
development, maintenance or operation of a system.

6.3.4.2 Outcomes

As a result of successful implementation of the Risk Management Pracess:

a) the scopeg of risk management to be performed is determined;

b) appropriate risk management strategies are defined and implemented;
c) risks are identified as they develop and during the conduct of the project;
d) risks are analyzed, and the priority in which to apply resources to treatment of these risks is determ|ned;

e) risk meagures are defined, applied, and assessed to determine changes’in the status of risk and the
progress pf the treatment activities; and

f) appropriafe treatment is taken to correct or avoid the impact of fisk based on its priority, probability, and
consequence or other defined risk threshold.

6.3.4.3 Acftjvities and tasks

The project shall implement the following activities and tasks in accordance with applicable orgarfization
policies and procedures with respect to the Risk Management Process.

NOTE ISOYIEC 16085, Risk Management Progess, provides a more detailed set of activities and tasks that are
aligned with the|activities and tasks shown below.

6.3.4.3.1 Risk management planning; This activity consists of the following tasks:

6.3.4.3.1.1 Risk management policies describing the guidelines under which risk management ig to be
performed shall be defined.

6.3.4.3.1.2 A description of the Risk Management Process to be implemented shall be documented.

6.3.4.3.13 The jparties responsible for performing risk management and their roles and responsjbilities
shall be identified!

6.3.4.3.14 The responsible parties shall be provided with adequate resources to perform the Risk
Management Process.

6.3.4.3.1.5 A description of the process for evaluating and improving the Risk Management Process shall
be provided.
NOTE This includes the capture of lessons learned.

6.3.4.3.2 Risk profile management. This activity consists of the following tasks:

6.3.4.3.2.1 The context of the Risk Management Process shall be defined and documented.
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This includes a description of stakeholders’ perspectives, risk categories, and a description (perhaps by
reference) of the technical and managerial objectives, assumptions and constraints.

6.3.4.3.2.2 Risk thresholds, defining the conditions under which a level of risk may be accepted, shall be
documented.

6.3.4.3.2.3 A risk profile shall be established and maintained.

NOTE The risk profile records: the risk management context; a record of each risk’s state including its probability,

consequences, and risk thresholds; the priority of each risk based on risk criteria supplied by the stakeholders; and the risk
action requests along with the status of their treatment. The risk profile is updated when there are changes in an individual
risk’s state. The priority in the risk profile is used to determine the application of resources for treatment.

6.3.4.3.2.4 The relevant risk profile shall be communicated periodically to stakeholders based upon their
needs

6.3.4.3.3 Risk analysis. This activity consists of the following tasks:

6.3.4.3.3.1 Risks shall be identified in the categories described in the risk mahagement context.
6.3.4.3.3.2 The probability of occurrence and consequences of each.risk identified shall be estimated.
6.3.4.3.3.3 Each risk shall be evaluated against its risk thresholds!

6.3.4.3.3.4 For each risk that is above its risk threshold, recommended treatment strategies shall be
defined and documented. Measures indicating the effectiveness of the treatment alternativeg shall also be
defined and documented.

NOTE Risk treatment strategies include, but are ot limited to, eliminating the risk, reducing its probability of
occurrgnce or severity of consequence, or accepting thérisk.

6.3.4.3.4 Risk treatment. This activity cofisists of the following tasks:

6.3.4.3.4.1 Stakeholders shall .be “provided recommended alternatives for risk treatment| in risk action
requests.

6.3.4.3.4.2 If the stakeholders determine that actions should be taken to make a risk accgptable, then a
risk trgatment alternative shall be implemented.

6.3.4.3.4.3 If the\stakeholders accept a risk that exceeds its threshold, it shall be congidered a high
priority and monitored continuously to determine if any future risk treatment actions are necessary.

6.3.4.3.4.4 Once a risk treatment is selected, it shall receive the same management actionls as problems
do, in j[pceordance with the assessment and control activities in subclause 6.3.2 of this standgrd or ISO/IEC
15288'2668:

6.3.4.3.5 Risk monitoring. This activity consists of the following tasks:

6.3.4.3.5.1 All risks and the risk management context shall be continuously monitored for changes. Risks
whose states have changed shall undergo risk evaluation.

6.3.4.3.5.2 Measures shall be implemented and monitored to evaluate the effectiveness of risk
treatments.

6.3.4.3.5.3 The project shall continuously monitor for new risks and sources throughout its life cycle.
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6.3.4.3.6 Ri

6.3.4.3.6.1

NOTE
of the treatment

6.3.4.3.6.2
efficiency.

6.3.4.3.6.3

reviewed peri(‘dir‘ally for purposes of idnnfif\/ing defnmir‘ prnjnnf and nrgqni7nfinnql risks

sk management process evaluation. This activity consists of the following tasks:

Information shall be collected throughout the project’s life cycle for purposes of improving the
Risk Management Process and generating lessons learned.

s selected

The Risk Management Process shall be periodically reviewed for its effectiveness and

The risk information includes the risks identified, their sources, their causes, their treatment, and the success

Information on the risks identified, their treatment, and the success of the treatments shall be

6.3.5 Confid

6.3.5.1

The purpose
identified outp

Purpose

uration Management Process

of the Configuration Management Process is to establish and maintain’ the integrity
Lits of a project or process and make them available to concerned parties.

6.3.52 Ou
As a result of
a) a configuf
b) itemsreq
c)
d) changes
e) the config
f)  the status

NOTE The
Process and is

6.3.5.3

The project s
policies and p

configurafion baselines are established;

Acftlivities and tasks

comes
he successful implementation of the Configuration Management Process:
ation management strategy is defined;

liring configuration management are defined;

0 items under configuration management are controlled;
uration of released items is controlied; and
of items under configuration\management is made available throughout the life cycle.

Software Configuration\, Management Process is a specialization of the Configuration Mana
ncluded in the Software*Support Process Group.

hall implement the following activities and tasks in accordance with applicable organ
ocedures with respect to the Configuration Management Process.

of all

gement

ization

6.3.531 C

6.3.5.3.1.1

NOTE

Jnllguratlon management plannlng. This act|V|[y consists of the fo Iowmg tasks:

The project shall define a configuration management strategy.

This includes defining authorities for the deposition of, access to, release of and control of changes to

configuration items; defining the locations and conditions of storage, their environment and, in the case of information,
storage media, in accordance with designated levels of integrity, security and safety; defining the criteria or events for
commencing configuration control and maintaining baselines of evolving configurations and defining the audit strategy and
the responsibilities for ensuring continuous integrity and security of the configuration definition information. The
configuration management activities should be compatible with the guidance provided in ISO 10007.

6.3.5.3.1.2 The project shall identify items that are subject to configuration control.

© ISO/IEC 2008 — All rights reserved

38 © IEEE 2008 — All rights reserved


https://iecnorm.com/api/?name=e7d1eb7850f2ba20d2715f64e119270f

ISO/IEC 12207:2008(E)
IEEE Std 12207-2008

NOTE Items are distinguished by unique, durable identifiers or markings, where appropriate. The identifiers are in
accordance with relevant standards and product sector conventions, such that the items under configuration control are
unambiguously traceable to their specifications or equivalent, documented descriptions.

6.3.5.3.2 Configuration management execution. This activity consists of the following tasks:

6.3.5.3.2.1 The project shall maintain information on configurations with an appropriate level of integrity
and security.

NOTE This includes taking into account the nature of the items under configuration control. Configuration
descriptions conform, where possible, to product or technology standards. Ensure that configuration information permits
forward and backward traceability to other baselined configuration states. Consolidate the evolving configuration states of
configuration items to form documented baselines at designated times or under defined circumstances. Record the
ratlona fUI thC bGOC:;IIU GIIV:A.l GOOUU;ath GuthUI;Lat;UIIO ;II \IUIIf;HUIGt;UII bGDU:;IIC data :‘V’:a;llta;ll CUIT II‘IE Uratlon reCOFdS

througH the system life cycle and archive them according to agreements, relevant legislation or best industfy practice.

6.3.5.3.2.2 The project shall ensure that changes to configuration baselines, are/properly identified,
recorded, evaluated, approved, incorporated and verified.

NOTE Consolidate the evolving configuration states of configuration items to. form documentgd baselines at
designated times or under defined circumstances. Record the steps of configuration, the rationale for t:[: baseline and

associgted authorizations in configuration baseline data. Maintain configuration reCords through the systemn life cycle and
archive| them according to agreements, relevant legislation or best industry pragtice. Manage the recording, retrieval and
consolifiation of the current configuration status and the status of all preceding configurations to confirm information
correctness, timeliness, integrity and security. Perform audits to verify conformance of a baseline to drawings, interface
control [documents and other agreement requirements.

6.3.6 | Information Management Process

6.3.6.1 Purpose

The purpose of the Information Management Process is to provide relevant, timely, complet¢, valid and, if
requirgd, confidential information to designated:parties during and, as appropriate, after the system life cycle.

This pfocess generates, collects, transferms, retains, retrieves, disseminates and disposes of|information. It
managdes designated information, including technical, project, organizational, agreement and usegr information.

6.3.6.2 Outcomes

As a rgsult of the successfuliimplementation of the Information Management Process:
a) information to be.managed is identified;

b) the forms_¢f the information representations are defined;

c) information is transformed and disposed of as required;

d) the status of information is recorded;
e) information is current, complete and valid; and
f) information is made available to designated parties.

NOTE The Software Documentation Management Process is a specialization of the Information Management
Process and is included in the Software Support Process Group.

6.3.6.3  Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Information Management Process.
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NOTE
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6.3.6.3.1
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6.3.6.3.1.2
generation, ca

6.3.6.3.1.3

Information management planning. This activity consists of the following tasks:

ISO/IEC 15289 summarizes requirements for information items (documentation) and provides guidance on

The project shall define the items of information that will be managed during the system life
cycle and, according to organizational policy or legislation, maintained for a defined period beyond.

The project shall designate authorities and responsibilities regarding the origi
pture, archiving and disposal of items of information.
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tlwctjs of access, intellectual property and patents. Where restrictions or constraints apply, linform

ingly. Staff having knowledge of such items of information are informed of théir obligatio

The project shall define the content, semantics, formats and medium for the represer
Emission and retrieval of information.

information may originate and may terminate in any form (e.g., verbak-textual, graphical, numerig
processed, replicated and transmitted using any medium (e.g., electrenic, printed, magnetic, optic
ganization constraints, e.g., infrastructure, inter-organizational comimunications, distributed project
hation storage, transformation, transmission and presentation” standards and conventions ar
icy, agreements and legislation constraints.

The project shall define information maintenance actions.

includes status reviews of stored information, for integrity, validity and availability and any ne
pnsformation to an alternative medium. Consider the need to either retain infrastructure as tec
archived media can be read or the need torre-record archived media using new technology.

formation management execution. This activity consists of the following tasks:

The project shall obtain'the identified items of information.

may include generating\the information or collecting it from appropriate sources.

The projectishall maintain information items and their storage records according to in
fivacy requirements.

ord the-status of information items, e.g., version description, record of distribution, security classi
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6.3.6.3.2.3

The project shall retrieve and distribute information to designated parties as requi

agreed schedules or defined circumstances.
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6.3.6.3.2.5
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rmation is provided to designated parties in an appropriate form.

The project shall provide official documentation as required.

mples of official documentation are certification, accreditation, pilot license and assessment ratings.

red by

The project shall archive designated information, in accordance with the audit, knowledge
retention and project closure purposes.
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NOTE Select the media, location and protection of the information in accordance with the specified storage and

retrieval periods, and with organization policy, agreements and legislation. Ensure arrangements are in place to retain
necessary documentation after project closure.

6.3.6.3.2.6 The project shall dispose of unwanted, invalid or unverifiable information according to
organization policy, and security and privacy requirements.

6.3.7 Measurement Process

6.3.7.1  Purpose

The purpose of the Measurement Process is to collect, analyze, and report data relating to the products
developed and processes implemented within the organizational unit, to support effective manggement of the
procegses, and to objectively demonstrate the quality of the products.

6.3.7.2 Outcomes

As a r¢sult of successful implementation of the Measurement Process:

a) the information needs of technical and management processes are identified;
b) an appropriate set of measures, driven by the information needs areidentified and/or develaped;

c) measurement activities are identified and planned;

=)

d) the required data are collected, stored, analyzed, and thefesults interpreted;
e) information products are used to support decisions-and provide an objective basis for commniunication;
f)  the Measurement Process and measures are evaluated; and

g) improvements are communicated to the Measurement Process owner.

6.3.7.3 Activities and tasks

The pfoject shall implement the following activities and tasks in accordance with applicablg organization
policies and procedures with respéct to the Measurement Process.

NOTE ISO/IEC 15939,-Seftware Measurement Process, provides a more detailed set of activities and tasks that are
aligned| with the activitiesand-tasks shown below.

NOTE 2  Clause 8% 0of ISO 9001:2000 specifies Quality Management System requirements for mgasurement and
monitoffing of processes and products.

6.3.7.3.1, \Measurement planning. This activity consists of the following tasks:

6.3.7.3.1.1 The project shall describe the characteristics of the organization that are relevant to
measurement.

6.3.7.3.1.2 The project shall identify and prioritize the information needs.

6.3.7.3.1.3 The project shall select and document measures that satisfy the information needs.
6.3.7.3.1.4 The project shall define data collection, analysis, and reporting procedures.

6.3.7.3.1.5 The project shall define criteria for evaluating the information products and the measurement
process.
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6.3.7.3.1.6

6.3.7.3.1.7

6.3.7.3.2

6.3.7.3.2.1

6.3.7.3.2.2

6.3.7.3.2.3

The project shall review, approve, and provide resources for measurement tasks.

The project shall acquire and deploy supporting technologies.

Measurement performance. This activity consists of the following tasks:

The project shall integrate procedures for data generation, collection, analysis and reporting
into the relevant processes.

The project shall collect, store, and verify data.

The project shall analyze data and develop information products.

6.3.7.3.24
6.3.7.3.3

6.3.7.3.3.1
6.3.7.3.3.2
6.4 Technicg
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6.4.1.2

As a result of

The project shall document and communicate results to the measurement users.

Mpasurement evaluation. This activity consists of the following tasks:

The project shall evaluate information products and the measurement procCess.
The project shall identify and communicate potential improvements:
Il Processes

older Requirements Definition Process

btakeholder Requirements Definition Process in this\international Standard is a specialization
uirements Definition Process of ISO/IEC 15288. Users may consider claiming conformance to thd
han the process in this standard.

Punpose

bf the Stakeholder Requirements Definition Process is to define the requirements for a
e the services needed by users-and other stakeholders in a defined environment.

keholders, or stakeholder-cClasses, involved with the system throughout its life cycle, ar
sires. It analyzes and. transforms these into a common set of stakeholder requiremen
htended interactiom\the system will have with its operational environment and that 3
inst which each resulting operational service is validated in order to confirm that the

Outcomes

suceessful implementation of the Stakeholder Requirements Definition Process:

of the
15288

bystem

d their
ts that
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Bystem

a)
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c)
d)
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the required characteristics and context of use of services are specified;

the constraints on a system solution are defined;

traceability of stakeholder requirements to stakeholders and their needs is achieved;
the basis for defining the system requirements is described;

the basis for validating the conformance of the services is defined; and

r negotiating and agreeing to supply a service or product is provided.
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Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to Stakeholder Requirements Definition Process

6.4.1.31

6.4.1.3.1.1

Stakeholder identification. This activity consists of the following task:

legitimate interest in the system throughout its life cycle.

NOTE

The project shall identify the individual stakeholders or stakeholder classes who have a

This includes, but is not limited to, users, operators, supporters, developers, producers, trainers, maintainers,
disposers, acquirer and supplier organizations, parties responsible for external interfacing entities, regulatory bodies and
members of society. Where direct communication is not practicable, e.g., for consumer products and services,

represg

6.4.1.3

6.4.1.3

NOTE
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system
product
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impose|
useful
assumf
the me

risks afe likely to arise from issues (i.e., needs, wants, constraints, limits, concerns, barriers, factors or

relating
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6.4.1.3

consequences of existing agreements, management decisions and technical decisions.

NOTE
made 4

6.4.1.3
servicq

NOTE
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ntatives or designated proxy stakeholders are selected.

.2 Requirements identification. This activity consists of the following tasks:

2.1 The project shall elicit stakeholder requirements.

d stakeholders. They are expressed in terms of a model that may betextdal or formal, that

purpose and behaviour, and that is described in the context of the operational environment an
quality model and quality requirements, such as found in ISO/IEC 91261 and ISO/IEC 25030, m
his activity. Stakeholder requirements include the needs and requiféments imposed by society,
d by an acquiring organization and the capabilities and operational characteristics of users and opd
to cite sources, including solicitation documents or agreements, their justification and rati
tions of stakeholders and the value they place on the satisfaction of their requirements. For key stg
bsures of effectiveness are defined so that operational petformance can be measured and assessg

to people (users and other stakeholders) and their involvement in or interaction with a system at arj
that system, recommendations for identifying angd,treating human-system issues can be found in |
fication for the process assessment of human-system issues.

2.2 The project shall definesthe constraints on a system solution that arg

These may result from 1)¢nstances or areas of stakeholder-defined solution; 2) implemen
t higher levels of system hierarchical structure; 3) required use of defined enabling systems, resour

2.3 The projectishall define a representative set of activity sequences to identi
s that correspond\to’ anticipated operational and support scenarios and environments.

Stakeholder requirements describe the needs, wants, desires, expectations and perceived constraints of

toncentrates on
il conditions. A
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bnale, and the
keholder needs,
ed.  If significant
considerations)
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SO PAS 18152,

unavoidable

fation decisions
tes and staff.
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Scenarjestare used to analyze the operation of the system in its intended environment in ordg
ments that~-may not have been formally specified by any of the stakeholders, e.g., legal, regul
bns. The.context of use of the system is identified and analyzed. Include in the context analysis t
erform to achieve system objectives, the relevant characteristics of the end-users of the system

(e.g., pt
use or constrain its design are analyzed when

6.4.1.3.2.4

, degree of fatigue), the physical environment (e.g., available light, temperature) and any equip
i icati i LT ial izati i h
applicable.

account human capabilities and skills limitations.

NOTE 1

r and to identify
tory and social
e activities that
(e.g., expected
ent to be used
|d affect system

The project shall identify the interaction between users and the system, taking into the

Usability requirements are determined, establishing, as a minimum, the most effective, efficient, and reliable

human performance and human-system interaction. Where possible, applicable standards, e.g., ISO 9241, and accepted

profess

a)

ional practices are used in order to define:

Physical, mental, and learned capabilities;

b) Work place, environment and facilities, including other equipment in the context of use;
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c) Normal, unusual, and emergency conditions;
d) Operator and user recruitment, training and culture.

NOTE 2 If usability is important, usability requirements should be planned, specified, and implemented through the life
cycle processes, and the following standards or technical reports may be applicable for obtaining a desired level of
usability: ISO 9241-11:1998, ISO 13407:1999, ISO/TR 18529. Annex E contains a process view which is focused on
usability.

6.4.1.3.2.5 The project shall specify health, safety, security, environment and other stakeholder
requirements and functions that relate to critical qualities and shall address possible adverse effects of use of
the system on human health and safety.

NOTE Ide ; ; . S risks
associated with|methods of operations and support, health and safety, threats to property and environmental.infllences.
Use applicable |standards, e.g., IEC 61508, and accepted professional practices. Identify security risk and¢if-wafranted,
specify all appli¢able areas of system security, including physical, procedural, communications, computers; prograns, data
and emissions. [ldentify functions that could impact the security of the system, including access and damage to protected
personnel, propgrties and information, compromise of sensitive information, and denial of approved agcess to propgrty and
information. Spgcify the required security functions, including mitigation and containment, referencing.applicable standards
and accepted pyofessional practices where mandatory or relevant.

6.4.1.3.3 Requirements evaluation. This activity consists of the following task:

6.4.1.3.3.1 The project shall analyze the complete set of elicited requirements.

NOTE Andlysis includes identifying and prioritizing the conflicting, missing, incomplete, ambiguous, incorjsistent,
incongruous or pinverifiable requirements.

6.4.1.3.4 Requirements agreement. This activity consists.efithe following tasks:

6.4.1.3.41 The project shall resolve requirements problems.
NOTE Thig includes requirements that cannot be realized or are impractical to achieve.
6.4.1.3.4.2 The project shall feed back.the analyzed requirements to applicable stakeholders to gnsure

that the needg and expectations have been:adequately captured and expressed.

NOTE Explain and obtain agreement to the proposals to resolve conflicting, impractical and unrealisable stakgholder
requirements.

6.4.1.3.43 The project shall establish with stakeholders that their requirements are expressed corrgctly.

NOTE Thig includes c¢onfirming that stakeholder requirements are comprehensible to originators and that the
resolution of conflict inthe requirements has not corrupted or compromised stakeholder intentions.

6.4.1.3.5 Requirement recording. This activity consists of the following tasks-

6.4.1.3.5.1 The project shall record the stakeholder requirements in a form suitable for requirements
management through the life cycle and beyond.

NOTE These records establish the stakeholder requirements baseline, and retain changes of need and their origin
throughout the system life cycle. They are the basis for traceability to the system requirements and form a source of
knowledge for requirements for subsequent systems and communications with stakeholders on requirements status.

6.4.1.3.5.2 The project shall maintain stakeholder requirements traceability to the sources of stakeholder
need.
NOTE The stakeholder requirements are reviewed at key decision times in the life cycle to ensure that account is

taken of any changes of need.
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6.4.2 System Requirements Analysis Process

NOTE The System Requirements Analysis Process in this International Standard is a specialization of the
Requirements Analysis Process of ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather
than the process in this standard.

6.4.2.1 Purpose

The purpose of System Requirements Analysis is to transform the defined stakeholder requirements into a set
of desired system technical requirements that will guide the design of the system.

6.4.2.2 Outcomes

As a result of successful implementation of System Requirements Analysis:

a) a defined set of system functional and non-functional requirements describing thepreblem to be solved
arg established;

b) the appropriate techniques are performed to optimize the preferred project solution;
c) system requirements are analyzed for correctness and testability;

d) the impact of the system requirements on the operating environmént are understood;
e) the requirements are prioritized, approved and updated as ngéded;

f) cagnsistency and traceability are established between )the system requirements and the customer’s
refjuirements baseline;

g) changes to the baseline are evaluated for cost, schedule and technical impact; and

h) the system requirements are communicated to all affected parties and baselined.

6.4.2.3 Activities and tasks

The pfoject shall implement the.following activities and tasks in accordance with applicablg organization
policiep and procedures with respect to the System Requirements Analysis Process.

6.4.2.3.1 Requirements:specification. This activity consists of the following tasks:

6.4.2.3.1.1 The ‘specific intended use of the system to be developed shall be analyzed to $pecify system
requirgments. The_system requirements specification shall describe: functions and capabilities [of the system;
business, orgahizational and user requirements; safety, security, human-factors engineering|(ergonomics),
interfage, operations, and maintenance requirements; design constraints and qualification requirements. The
systenlu requirements specification shall be documented.

NOTE 1 Appropriate techniques should be performed to optimize the preferred solution.
NOTE 2  The impact of the system requirements on the operating environment should be understood.

NOTE 3  System requirements should be prioritized, approved, baselined and communicated to all affected parties.
Updates to the requirements baseline should be evaluated for cost, schedule and technical impact.

6.4.2.3.2 Requirements evaluation. This activity consists of the following tasks:

6.4.2.3.2.1 The system requirements shall be evaluated considering the criteria listed below. The results
of evaluations shall be documented.

a) Traceability to acquisition needs;
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b) Consistency with acquisition needs;

c) Testability;

d) Feasibility of system architectural design;
e) Feasibility of operation and maintenance.

NOTE Acquisition needs include the stakeholder requirements baseline.

6.4.3 System Architectural Design Process

NOTE The System Architectural Design Process in this International Standard is a specialization of the Architectural
Design Procesg of ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather, than the
process in this gtandard.

6.4.3.1 Purnpose

The purpose ¢f the System Architectural Design Process is to identify which system requirements shquld be
allocated to which elements of the system.

6.4.3.2 Oufcomes
As a result of successful implementation of the System Architectural Desigh.Process:

a) a system farchitecture design is defined that identifies the elemefts of the system and meets the defined
requirements;

b) the system’s functional and non-functional requirementsare addressed;

c) the requirements are allocated to the elements of thelsystem;

d) internal and external interfaces of each system.glement are defined;

e) verification between the system requirements and the system architecture is performed;

f) the requifements allocated to the system elements and their interfaces are traceable to the customer’s
requiremgnts baseline;

g) consistency and traceability )between the system requirements and system architecture design is
maintained; and

h) the system requirements, the system architecture design, and their relationships are baselingd and
communig¢ated to-all/affected parties;

i) human fagtors,and ergonomic knowledge and techniques are incorporated in system design; and

j)  human-centred design activities are identified and performed.

6.4.3.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the System Architectural Design Process.

6.4.3.3.1 Establishing architecture. This activity consists of the following task:

6.4.3.3.1.1 A top-level architecture of the system shall be established. The architecture shall identify
items of hardware, software, and manual operations. It shall be ensured that all the system requirements are
allocated among the items. Hardware configuration items, software configuration items, and manual
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operations shall be subsequently identified from these items. The system architecture and the system
requirements allocated to the items shall be documented.

NOTE 1 Internal and external interfaces of each system element should be defined in the system architecture.

NOTE 2 Human-centred design activities should be identified and performed and human factors and ergonomic
knowledge and techniques should be incorporated in system design.

NOTE 3  The system architecture design and the relationship with the system requirements should be baselined and
communicated to all affected parties.

6.4.3.3.2 Architectural evaluation. This activity consists of the following task:

6.4.3.3.21 The system architeciure and the requirements for the items shall be evaluated donsidering the
criterig listed below. The results of the evaluations shall be documented.

a) Traceability to the system requirements.

b) Consistency with the system requirements.

c) Appropriateness of design standards and methods used.

d) Feasibility of the software items fulfilling their allocated requirements,
e) Feasibility of operation and maintenance.

NOTE System architecture traceability to the system requirements should also provide for trageability to the
stakehglder requirements baseline.

6.4.4 | Implementation Process

6.4.41 Purpose
The purpose of the Implementation Process is to realize a specified system element.

NOTE Users of this International Standard have the intention of treating a software product or a software element of
a largef system. The Software Implementation Process (subclause 7.1.1) is a conforming instance of the|Implementation
Process of ISO/IEC 15288, specialized to the particular needs of implementing a software product pr service. The
Softwate Implementation Process replaces the Implementation Process in this International Standard.

6.4.5 | System Integration Process

NOTE The System Integration Process in this International Standard is a specialization of the Integration Process of
ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather than the process in this standard.

6.4.5.1 < Purpose

The purpose of the System Integration Process is to integrate the system elements (including software items,
hardware items, manual operations, and other systems, as necessary) to produce a complete system that will
satisfy the system design and the customers’ expectations expressed in the system requirements.

6.4.5.2 Outcomes

As a result of successful implementation of the System Integration Process:

a) a strategy is developed to integrate the system according to the priorities of the system requirements;

b) criteria are developed to verify compliance with the system requirements allocated to the system

elements, including the interfaces between system elements;
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c) the system integration is verified using the defined criteria;

d) aregression strategy is developed and applied for re-testing the system when changes are made;

e) consistency and traceability are established between the system design and the integrated system
elements;

f) anintegrated system is constructed that demonstrates compliance with the system design; and

g) an integrated system is constructed that demonstrates that a complete set of usable deliverable system
elements exists.

6.4.5.3 Activities and tasks

The project s
policies and p

6.4.5.3.1 In

6.4.5.3.1.1

hall implement the following activities and tasks in accordance with applicable organ
ocedures with respect to the System Integration Process.

tegration. This activity consists of the following task:

The software configuration items shall be integrated, with hardware configuration

ization

items,

manual operalions, and other systems as necessary, into the system. The aggregdates shall be tested, as they

are developed

NOTE 1 The
into account the

NOTE2 The
integrated syste

6.4.5.3.2

6.4.5.3.2.1
test criteria),
documented.

NOTE A rg

6.4.5.3.2.2
the evaluation

a) Test cove
b)
c) Conformg
d)
e)

, against their requirements. The integration and the test results-shall be documented.

priorities of the system requirements.

m elements.

Test readiness. This activity consists of the following tasks:

For each qualification requirement ofithe system, a set of tests, test cases (inputs, o
and test procedures for conducting--System Qualification Testing shall be develope
[The developer shall ensure that the integrated system is ready for System Qualification T

gression strategy, to be applied(for re-testing the system when changes are made, should be devel

The integrated system-shall be evaluated considering the criteria listed below. The res
5 shall be documepted:

rage of systemrequirements.

Appropriateness of test methods and standards used.

nce to’expected results.

system integration activity should be performed according to a predefined integration strategy that takes

integration strategy should address consistency and traceability between the system design and the

utputs,
d and
bsting.
bped.

bults of

Feasibility of system qualification testing.

Feasibility of operation and maintenance.

6.4.6 System Qualification Testing Process

NOTE

The System Qualification Testing Process in this International Standard contributes to the outcomes of the

Verification Process of ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather than the
process in this standard.
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Purpose

The purpose of the Systems Qualification Testing Process is to ensure that the implementation of each
system requirement is tested for compliance and that the system is ready for delivery.

6.4.6.2 Outcomes

As a result of successful implementation of Systems Qualification Testing Process:

a) criteria for evaluating compliance with system requirements are developed;

b) the integrated system is tested using the defined criteria;

c) teptresults are recorded; and

d) repdiness of the system for delivery is assured.

6.4.6.3 Activities and tasks

The pfoject shall implement the following activities and tasks in accordance" with applicable organization
policiep and procedures with respect to the System Qualification Testing Process.

6.4.6.3.1 Qualification testing. This activity consists of the following-tasks:

6.4.6.3.1.1 System qualification testing shall be conducted in accordance with the qualification
requirements specified for the system. It shall be ensured that the implementation of|each system
requirgment is tested for compliance and that the system<s’'ready for delivery. The qualification|testing results
shall be documented.

NOTE Qualification requirements for the system-'should include criteria for evaluating complianpe with system
requireents.

6.4.6.3.1.2 The system shall be evaluated considering the criteria listed below. The |results of the
evaluations shall be documented.

a) Test coverage of system requirements;

b) Conformance to expected results;

c) Feasibility of operation and maintenance.

NOTE Evaluation-criteria should address readiness of the system for delivery.

6.4.6.3.1.3 The developer shall support audit(s) in accordance with subclause 7.2.7. Thel results of the
audit(g) shall'be documented.

NOTE This subclause is not applicable to those software configuration items for which audits were conducted
previously.

6.4.6.3.1.4 Upon successful completion of the audit(s), if conducted, the developer shall update and

prepare the deliverable software product for Software Installation and Software Acceptance Support.

NOTE

The System Qualification Testing Process may be used in the Software Verification Process (subclause 7.2.4)
or the Software Validation Process (subclause 7.2.5).
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6.4.7 Software Installation Process

NOTE

The Software Installation Process of this International Standard contributes to the outcomes of the Transition

Process of ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather than the process in this

standard.

6.4.7.1  Pur

pose

The purpose of the Software Installation Process is to install the software product that meets the agreed

requirements i

6.4.7.2

n the target environment.

Outcomes

As a result of

a) a softwarg installation strategy is developed;

b) criteria fo

requiremq
c) the softwd
d) readiness
6.4.7.3

The project s
policies and p

6.4.7.3.1  Sq

6.4.7.3.1.1

as designated
be determined
the set-up act
shall support
documented.

NOTE1 The
organization.

NOTE2 An
system version.
before starting t

NOTE 3 Bas

Actlivities and tasks

successful implementation of the Software Installation Process:

[ software installation are developed that demonstrate compliance with the software inst
nts;

re product is installed in the target environment; and

of the software product for use in its intended environment is assured.

hall implement the following activities and tasks im\accordance with applicable organ
ocedures with respect to the Software Installation.Process

pftware installation. This activity consists ofithe following tasks:

The implementer shall develop a plaf+to install the software product in the target envirg
in the contract. The resources and,information necessary to install the software produ
and be available. As specifiedn the contract, the implementer shall assist the acquir
vities. Where the installed software product is replacing an existing system, the imple
any parallel running activities that are required by contract. The installation plan s

software installatiop-strategy should be developed in agreement with the customer and the of

mportant part*of developing an installation strategy is to develop a strategy to return to the last
In order te-be able to re-install the last working version, a complete backup of the system should b|
he installation.

led\.on the installation requirements, the installer should develop criteria for the environment wh

allation

ization

nment
ct shall
er with
menter
hall be

erating

vorking
e made

ere the

software will be

installed

NOTE4 The
NOTES The
6.4.7.3.1.2

installer should specify the requirements for adaptation of the system for its intended environment.

installer should adapt the system to meet the requirements for operation.

The developer shall install the software product in accordance with the installation p

lan. It

shall be ensured that the software code and databases initialize, execute, and terminate as specified in the

contract. The

NOTE The
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installation events and results shall be documented.

installer should assure that the software product is ready for use in its intended environment.
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6.4.8 Software Acceptance Support Process

NOTE The Software Acceptance Support Process of this standard contributes to the outcomes of the Transition
Process of ISO/IEC 15288. The Software Acceptance Support Process of this standard may also contribute to the
outcomes of the Validation Process of ISO/IEC 15288. Users may consider claiming conformance to the 15288 process or
processes rather than the process in this standard.

6.4.8.1 Purpose

The purpose of the Software Acceptance Support Process is to assist the acquirer to achieve confidence that
the product meets requirements.

6.4.8.2 Outcomes

As a r¢sult of the successful implementation of the Software Acceptance Support Process:
a) the product is completed and delivered to the acquirer;

b) agquirer acceptance tests and reviews are supported;

c) the productis put into operation in the customers’ environment; and

d) prpblems detected during acceptance are identified and communicated to those responsible for resolution.

NOTE Incremental delivery would be in completed increments.

6.4.8.3 Activities and tasks

The pfoject shall implement the following activities .and tasks in accordance with applicablg organization
policiep and procedures with respect to the Software, Acceptance Support Process.

6.4.8.3.1 Software acceptance support. This activity consists of the following tasks:

6.4.8.3.1.1 The developer shall support the acquirer's acceptance review and testing of the software
produgt. Acceptance review and testing shall consider the results of the Software Review (subclause 7.2.6),
Softwgre Audit (subclause 7.2.7)(_Software Qualification Testing, and System Qualificatipn Testing (if
performed) processes. The results of the acceptance review and testing shall be documented.

NOTE This includes doBumentation and communication of problems detected during acceptance festing to those
responsible for resolution,

6.4.8.3.1.2 Thedeveloper shall complete and deliver the software product as specified in the contract.
NOTE The-eontract may require the developer to put the product into operation in the customer's environment.
6.4.8.3.1.3 The developer shall provide initial and continuing training and support to the acquirer as

specified in the contract.

NOTE Initial support includes identifying and communicating problems detected during acceptance to those
responsible for resolution.

6.4.9 Software Operation Process

The Software Operation Process in this International Standard is a specialization of the Operation Process of
ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather than the process in
this standard.
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6.4.9.1 Purpose

The purpose of the Software Operation Process is to operate the software product in its intended environment
and to provide support to the customers of the software product.

6.4.9.2 Outcomes
As a result of the successful implementation of the Software Operation Process:
a) an operation strategy is defined;

b) conditions for correct operation of the software in its intended environment are identified and evaluated;

c) the software is tested and determined to operate in its intended environment;
d) the software is operated in its intended environment; and

e) assistancg and consultation is provided to the customers of the software product in accordance with the
agreemert.

6.4.9.3 Acftjvities and tasks

The project shall implement the following activities and tasks in accordanee’ with applicable orgarfization
policies and procedures with respect to the Software Operation Process.

6.4.9.3.1 Preparation for operation. This activity consists of thefollowing tasks:

6.4.9.3.1.1 The operator shall develop a plan and set operational standards for performing the agtivities
and tasks of this process. The plan shall be documented and\executed.

6.4.9.3.1.2 The operator shall establish procedures for receiving, recording, resolving, tracking problems,
and providing [feedback. Whenever problems are@ncountered, they shall be recorded and entered ipto the
Software Probfem Resolution Process (subclause-£.2.8).

6.4.9.3.1.3 The operator shall establish™ procedures for testing the software product in its opgration
environment, for entering problem reports*and modification requests to the Software Maintenance Process
(subclause 6.4.10), and for releasing the software product for operational use.

6.4.9.3.2 Operation activation.and check-out. This activity consists of the following tasks:

6.4.9.3.2.1 For each’release of the software product, the operator shall perform operational testing, and,
on satisfying the specified criteria, release the software product for operational use.

6.4.9.3.2.2 Ihe” operator shall ensure that the software code and databases initialize, executg, and
terminate as desecfibed in the plan

6.4.9.3.2.3 The operator shall activate the system in its intended operational situation to deliver instances
of service or continuous service according to its intended purpose.

NOTE Where agreed, maintain continuous service capacity and quality when the system replaces an existing system
that is being retired. During a specified period of changeover or concurrent operation, manage the transfer of services so
that continuing conformance to persistent stakeholder needs is achieved.

6.4.9.3.3 Operational use. This activity consists of the following tasks:

6.4.9.3.3.1 The system shall be operated in its intended environment according to the user
documentation.
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Operating in the intended environment includes developing criteria for operational use so that compliance with

agreed requirements can be demonstrated, and performing operational testing of each release of the product, assessing
satisfaction against specified criteria.

NOTE 2  Risks to product operation are identified and monitored.

NOTE 3  The operator monitors operational service on a regular basis, where appropriate, against defined criteria.
6.4.9.3.4 Customer support. This activity consists of the following tasks:

6.4.9.3.4.1 The operator shall provide assistance and consultation to the users as requested. These

requests and subsequent actions shall be recorded and monitored.

NOTE Assistance and consultafion includes the providing of training, documentation, and other, upport services
supporiing effective use of the product.

6.4.9.3.4.2 The operator shall forward user requests, as necessary, to the, Softwarel Maintenance
Procegs (subclause 6.4.10) for resolution. These requests shall be addressedCand the agtions that are
planngd and taken shall be reported to the originators of the requests. All resplutions shall b¢ monitored to
conclugsion.

6.4.9.3.5 Operation problem resolution. This activity consists of the \fellowing tasks:

6.4.9.3.5.1 The operator shall forward identified problems to the.Software Problem Resolutijon Process
for resplution.

6.4.9.3.5.2 If a reported problem has a temporary{wofk-around before a permanent sg¢lution can be
releas¢d, the originator of the problem report shall bergiven the option to use it. Permanept corrections,
releases that include previously omitted functions or<features, and system improvements shall be applied to
the operational software product using the Software/Maintenance Process (subclause 6.4.10).

6.4.10| Software Maintenance Process

NOTE The Software Maintenance Pracess in this International Standard is a specialization of the Maintenance
Proces$ of ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather than thg process in this
standard.

NOTE 2  The Software Maintenance Process of this International Standard is compatible with ISO/IEC 14764:2006.
6.4.10{1 Purpose

The purpose of the Software Maintenance Process is to provide cost-effective support to a deliyered software
produgt.

NOTE Rre-delivery Software Maintenance activities include planning for post-delivery operations, supportability, and
logistic determination. Post-delivery activities include software modification and operational support, su¢h as training or
operating a help desk.

6.4.10.2 Outcomes

As a result of successful implementation of the Software Maintenance Process:

a) a maintenance strategy is developed to manage modification and migration of products according to the

re
b)

c)

lease strategy;

affected system and software documentation is updated as needed;
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d) .
compromi

e)

f)

6.4.10.3 Act

sed;

product upgrades are migrated to the customer’s environment; and

the system software modification is communicated to all affected parties.

ivities and tasks

modified products are developed with associated tests that demonstrate that requirements are not

The maintainer shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Software Maintenance Process.

6.4.10.3.1 Process implementation. This activity consists of the following tasks-

6.4.10.3.1.1
the activities 4

6.4.10.3.1.2
reports and m
are encounte
(subclause 7.2

6.4.10.3.1.3
Management

6.4.10.3.2 P

6.4.10.3.2.1
organization, t

a) Type; for
b) Scope; fo
c) Criticality;
6.4.10.3.2.2

6.4.10.3.2.3
modification.

6.4.10.3.2.4
implementatio

nd tasks of the Software Maintenance Process.

The maintainer shall establish procedures for receiving, recording, and. tracking p
odification requests from the users and providing feedback to the users. “Whenever pr
fed, they shall be recorded and entered into the Software Problem Resolution P
.8).

The maintainer shall implement (or establish organizationallinterface with) the Config
Process (subclause 7.2.2) for managing modifications to the‘existing system.

oblem and modification analysis. This activity consists of the following tasks:

The maintainer shall analyze the problem report or modification request for its impact
he existing system, and the interfacing systems for the following:

example, corrective, improvement, prevéntive, or adaptive to new environment;
[ example, size of modification, cost involved, time to modify;

for example, impact on perfarmance, safety, or security.

The maintainer shall replicate or verify the problem.

The_maintainer shall document the problem/modification request, the analysis resulf
n options.

The maintainer shall develop, document, and execute plans and procedures for ¢onducting

roblem
bblems
rocess

uration

on the

Based upon (the analysis, the maintainer shall develop options for implementifg the

s, and

6.4.10.3.2.5
contract.

I'he maintainer shall obtain approval Tor the selected modification option as speciiie

6.4.10.3.3 Modification implementation. This activity consists of the following tasks:

6.4.10.3.3.1

6.4.10.3.3.2
modifications.

in the

The maintainer shall conduct analysis and determine which documentation, software units,
and versions thereof need to be modified. These shall be documented.

The maintainer shall enter the Technical Processes (subclause 6.4) to implement the

The requirements of the Technical Processes shall be supplemented as follows:

a) Test and evaluation criteria for testing and evaluating the modified and the un-modified parts (software
units, components, and configuration items) of the system shall be defined and documented.
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b) The complete and correct implementation of the new and modified requirements shall be ensured. It also

shall be ensured that the original, unmodified requirements were not affected. The test results shall be
documented.

6.4.10.3.4 Maintenance review/acceptance. This activity consists of the following tasks:

6.4.10.3.4.1 The maintainer shall conduct review(s) with the organization authorizing the modification to
determine the integrity of the modified system.

6.4.10.3.4.2 The maintainer shall obtain approval for the satisfactory completion of the modification as
specified in the contract.

6.4.10[3: i jon. Tni vity i Wi

6.4.10{3.5.1 If a system or software product (including data) is migrated from an old“to’a néw operational
environment, it shall be ensured that any software product or data produced or modified -during|migration is in
accordance with this International Standard.

6.4.10{3.5.2 A migration plan shall be developed, documented, and executed. The planning|activities shall
include users. ltems included in the plan shall include the following:

a) Requirements analysis and definition of migration.
b) Dévelopment of migration tools.

c) Conversion of software product and data.
d) Mi|gration execution.

e) Migration verification.

f)  Suipport for the old environment in the future.

6.4.10{3.5.3 Users shall be given notification of the migration plans and activities. Notfications shall
includg the following:

a) Statement of why the old environment is no longer to be supported.
b) Description of the pew/environment with its date of availability.

c) Description of ‘other support options available, if any, once support for the old environment has been
removed.

6.4.10)3.5.4 Parallel operations of the old and new environments may be conducted for smooth transition
to the pewenvironment. During this period, necessary training shall be provided as specified in the contract.

6.4.10.3.5.5 When the scheduled migration arrives, notification shall be sent to all concerned. Associated
old environment documentation, logs, and code should be placed in archives.

6.4.10.3.5.6 A post-operation review shall be performed to assess the impact of changing to the new
environment. The results of the review shall be sent to the appropriate authorities for information, guidance,
and action.

6.4.10.3.5.7 Data used by or associated with the old environment shall be accessible in accordance with
the contract requirements for data protection and audit applicable to the data.
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6.4.11 Software Disposal Process

NOTE The Software Disposal Process in this International Standard is a specialization of the Disposal Process of
ISO/IEC 15288. Users may consider claiming conformance to the 15288 process rather than the process in this standard.

6.4.11.1 Purpose
The purpose of the Software Disposal Process is to end the existence of a system’s software entity.

This process ends active support by the operation and maintenance organization, or deactivates,
disassembles and removes the affected software products, consigning them to a final condition and leaving
the environment in an acceptable condition. This process destroys or stores system software elements and
related products in a sound manner, in accordance with legislation, agreements, organizational constraints
and stakeholdErrequirements.

NOTE The objective is to retire a system's existing software products or services while preserving-the intggrity of
organizational gperations.

6.4.11.2 Outcomes

As a result of successful implementation of the Software Disposal Process:
a) a software disposal strategy is defined;

b) disposal gonstraints are provided as inputs to requirements;

c) the system's software elements are destroyed or stored;

d) the envirgnment is left in an agreed-upon state; and

e) records dllowing knowledge retention of disposal actions and any analysis of long-term impag¢ts are
available.

6.4.11.3 Acftjvities and tasks

The project shall implement the following activities in accordance with applicable organization polici¢s and
procedures with respect to the Software-Disposal Process.

6.4.11.3.1 Software disposal planning. This activity consists of the following tasks:

6.4.11.3.1.1 A software disposal strategy is defined and documented. A plan to remove active support by
the operation [and maintemance organizations shall be developed and documented. The planning agtivities
shall include users. Theé'software disposal plan shall address the items listed below:

a) Cessatior| of-fulllor partial support after a certain period of time.

b) Archiving of the software product and its associated documentation.
c) Responsibility for any future residual support issues.

d) Transition to any new software product, if applicable.

e) Accessibility of archive copies of data.

NOTE 1 This defines schedules, actions and resources that: 1) terminate the delivery of software services; 2) transform
the system into, or retain it in, a socially and physically acceptable state, thereby avoiding subsequent adverse effects on
stakeholders, society and the environment; 3) take account of the health, safety, security and privacy applicable to
disposal actions and to the long-term condition of resulting physical material and information.

NOTE 2  Disposal constraints should be provided as inputs to requirements for the planned disposal activities.

© ISO/IEC 2008 — All rights reserved
56 © IEEE 2008 — All rights reserved


https://iecnorm.com/api/?name=e7d1eb7850f2ba20d2715f64e119270f

ISO/IEC 12207:2008(E)
IEEE Std 12207-2008

6.4.11.3.2 Software disposal execution. This activity consists of the following tasks:

6.4.11.3.2.1 The software disposal plan shall be executed.

6.4.11.3.2.2 Users shall be given notification of the plans and activities for the retireme
products and services. Notifications shall include the following:
a) Description of any replacement or upgrade with its date of availability.

b) Statement of why the software product is no longer to be supported.

nt of software

c) Description of other support options available, once support has been removed.

6.4.11)3.2.3 Parallel operations of the retiring and any new software product should-be)|conducted for
smooth transition to the new system. During this period, user training shall be provided as specified in the
contract.

6.4.11)3.2.4 When the scheduled retirement arrives, notification shall be~sent to all cancerned. All
associpted development documentation, logs, and code should be placed in ar¢hives, when appropriate.
6.4.11)3.2.5 Data used by, or associated with, the retired software” product shall be [accessible in
accordance with the contract requirements for data protection and audit applicable to the data.

7 Spftware Specific Processes

7.1 Software Implementation Processes

7.1.1 | Software Implementation Process

NOTE The Software Implementation Process™is a conforming instance of the Implementation Progess of ISO/IEC
15288, [specialized to the particular needs of implementing a software product or service.

71.1.14 Purpose

The pdirpose of the Software |Implementation Process is to produce a specified system element implemented
as a software product or service.

This process transforins specified behaviour, interfaces and implementation constraints intp actions that
create|a system element implemented as a software product or service, otherwise known as a "s$oftware item."
This process results'in a software item that satisfies architectural design requirements through Verification and
stakeholder requirements through validation.

7.1.1.2 .</Outcomes

As a result of the successful implementation of the Software Implementation Process:

a) animplementation strategy is defined;

b) implementation technology constraints on the design are identified;

c) a software item is realized; and

d) a software item is packaged and stored in accordance with an agreement for its supply.

In addition to its activities, the Software Implementation Process has the following lower-level processes:

Software Requirements Analysis Process*
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NOTE

Software Architectural Design Process*
Software Detailed Design Process
Software Construction Process
Software Integration Process™

Software Qualification Testing Process™

provided by recursive application of ISO/IEC 15288 even for software elements of the system.

Users of ISO/IEC 15288 may decide that the processes marked by an asterisk (*) in the list above are to be

7113

The project s
procedures wi

71131  Sq

711311
appropriate to

stages and th¢ purpose and outcomes of each stage. The activities and tasks,of the Software Impleme

Process shall
NOTE The

NOTE

71.1.3.1.2

Documen
7.2.1).

a)

b) Place the

change control in accordance with it.

Activities and tasks

Ideally, this is performed by using an organizationally-defined life cycle model.

hall implement the following activities in accordance with applicable organizatiof) polici
h respect to the Software Implementation Process.

pftware implementation strategy. This activity consists of the following tasks:

If not stipulated in the contract, the developer shall define or/select a life cycle
the scope, magnitude, and complexity of the project. The life cycle. model shall be compr

be selected and mapped onto the life cycle model.

se activities and tasks may overlap or interact and may be performed iteratively or recursively.

The implementer shall:

[ the outputs in accordance with the Seftware Documentation Management Process (sub
outputs under the Software Configuration Management Process (subclause 7.2.2) and ¢
[ and resolve problems -and non-conformances found in the software products and t3
ce with the Software. Problem Resolution Process (subclause 7.2.8).

upporting processes as specified in the contract.

baselingsyand incorporate configuration items at appropriate times, as determined
nd thessupplier.

s and

model
ised of
htation

clause

erform

sks in

by the

c) Documen
accordan
d) Performs
e) Establish
acquirer g
711313

The implementer shall select, tailor, and use those standards, methods, tools, and co

mputer

programming languages (if not stipulated in the contract) that are documented, appropriate, and established
by the organization for performing the activities of the Software Implementation Process and supporting

processes.

NOTE
implementation

711314
Implementatio

strategy.

Implementation technology constraints on the design should be identified as part of the software

The implementer shall develop plans for conducting the activities of the Software

n process.

The plans should include specific standards, methods, tools, actions, and

responsibility associated with the development and qualification of all requirements including safety and
security. If necessary, separate plans may be developed. These plans shall be documented and executed.
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71.1.3.1.5 Non-deliverable items may be employed in the development or maintenance of the software
product. However, it shall be ensured that the operation and maintenance of the deliverable software product
after its delivery to the acquirer are independent of such items; otherwise, those items should be considered
as deliverable.

7.1.2 Software Requirements Analysis Process

NOTE The Software Requirements Analysis Process in this International Standard is a lower-level process of the
Software Implementation Process. Users of ISO/IEC 15288 may decide that this process is to be provided by the
Requirements Analysis Process of ISO/IEC 15288 in a recursive application of that standard.

71.21 Purpose

The plirpose of Software Requirements Analysis Process is to establish the requirements-of the software
elements of the system.

71.2.4 Outcomes

As a r¢sult of successful implementation of the Software Requirements Analysis ‘Brocess:
a) the requirements allocated to the software elements of the system and their interfaces are defined;
b) sqftware requirements are analyzed for correctness and testabiljty;

c) the impact of software requirements on the operating environment are understood;

d) cqgnsistency and traceability are established between the software requirements| and system
requirements;

e) prjoritization for implementing the software requirements is defined;
f)  the software requirements are approved and updated as needed;
g) changes to the software requirements-are evaluated for cost, schedule and technical impact; and

h) the software requirements are paselined and communicated to all affected parties.

71.2.3 Activities and tasks

The pfoject shall implement the following activities and tasks in accordance with applicable organization
policiep and procedures-with respect to the Software Requirements Analysis Process.

7.1.2.31 Software requirements analysis. For each software item (or configuration item, if|identified) this
activity consists of the following tasks:

7.1.2.3.11 The implementer shall establish and document saftware requirements (including the quality
characteristics specifications) described below.

a) Functional and capability specifications, including performance, physical characteristics, and
environmental conditions under which the software item is to perform.

b) Interfaces external to the software item.
c) Qualification requirements.

d) Safety specifications, including those related to methods of operation and maintenance, environmental
influences, and personnel injury.

e) Security specifications, including those related to compromise of sensitive information.
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Human-factors engineering (ergonomics) specifications, including those related to manual operations,

human-equipment interactions, constraints on personnel, and areas needing concentrated human

that are sensitive to human errors and training.

Data definition and database requirements.

maintenance site(s).

User documentation requirements.

User operation and execution requirements.

Installation and acceptance requirements of the delivered software product at the operation and

f)

attention,
9)
h)
i)
)
k) User mai
NOTE 1 Gui
NOTE2 Imp
NOTE3 Ifu
found in ISO

descriptions. An

7.1.2.3.1.2
The results of

a) Traceabili
b) External g
c) Internal ¢
d) Testability.
e) Feasibility
f)  Feasibility
71.2.31.3
NOTE Foll

communicated {
cost, schedule 4

tenance requirements.
Hance for specifying quality characteristics may be found in ISO/IEC 9126-1.
ementation priority of the software requirements should be determined.

sability is an important requirement, recommendations for obtaining a desired\level of usability
TR 18529, Ergonomics—Ergonomics of human-system interaction—Human-centred lifecycle
nex E contains a process view which is focused on usability.

The implementer shall evaluate the software requirements ¢onsidering the criteria listed
the evaluations shall be documented.

ty to system requirements and system design.
onsistency with system requirements.

bnsistency.

of software design.

of operation and maintenange.

The implementer shall conduct review(s) in accordance with subclause 7.2.6.

bwing a successful evaluation and review, the software requirements should be approved, baselin
o all affected parties. Subsequent changes to the software requirements baseline should be evalu
nd technicalimpact.

7.1.3 Software Architectural Design Process

can be
brocess

below.

ed and
hted for

NOTE The

Software Architectural Design Process in this International Standard is a lower-level process

of the

Software Implementation Process. Users of ISO/IEC 15288 may decide that this process is to be provided by the
Architectural Design Process of ISO/IEC 15288 in a recursive application of that standard.

7.1.3.1

Purpose

The purpose of the Software Architectural Design Process is to provide a design for the software that
implements and can be verified against the requirements.

7.1.3.2

Outcomes

As a result of successful implementation of the Software Architectural Design Process:
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a) a software architectural design is developed and baselined that describes the software items that will
implement the software requirements;

b) internal and external interfaces of each software item are defined; and

c) consistency and traceability are established between software requirements and software design.

7.1.3.3 Activities and tasks

The project shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Software Architectural Design Process.

NOTE This activity is implemented for each software item, consistent with a system architectural design.

7.1.3.3.1 Software architectural design. For each software item (or configuration item,)if [identified) this
activity consists of the following tasks:

71.3.31.1 The implementer shall transform the requirements for the software-item into an architecture
that describes its top-level structure and identifies the software components. It shall be ensufed that all the
requirgments for the software item are allocated to its software components and further refined to facilitate
detailed design. The architecture of the software item shall be documented:

NOTE The software architectural design also provides a basis for verifying-the software items, integration of software
items with each other, and integration of software items with the rest of the ‘'system items.

7.1.3.3.1.2 The implementer shall develop and document(a top-level design for the interfages external to
the software item and between the software components ofithe software item.

71.3.31.3 The implementer shall develop and decument a top-level design for the database.
71.3.3.1.4 The implementer should develop ‘and document preliminary versions of user dogumentation.
7.1.3.31.5 The implementer shall define and document preliminary test requirements and the schedule

for Software Integration.

7.1.3.3.1.6 The implementér,shall evaluate the architecture of the software item and the interface and
databgse designs considering the criteria listed below. The results of the evaluations shall be dgcumented.

a) Traceability to the requirements of the software item.
b) External consistency with the requirements of the software item.

c) Internal consistency between the software components.

d) A;Ppropriateness of design methods and standards used.

e) Feasibility of detailed design.

f)  Feasibility of operation and maintenance.
71.3.31.7 The implementer shall conduct review(s) in accordance with subclause 7.2.6

7.1.4 Software Detailed Design Process

NOTE The Software Detail Design Process in this International Standard is a lower-level process of the Software
Implementation Process.
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71.441

Purpose

The purpose of the Software Detailed Design Process is to provide a design for the software that implements
and can be verified against the requirements and the software architecture and is sufficiently detailed to permit
coding and testing.

71.4.2

Outcomes

As a result of successful implementation of the Software Detailed Design Process:

a) a detailed design of each software component, describing the software units to be built, is developed;

b) external interfaces of each software unit are defined; and

c) consisten
architectu
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The implementer shall develop and document a detailed design for the interfaces exterr
bm, between the software components;,;and between the software units. The detailed deg
Shall permit coding without the need-for further information.

The implementer shall develop and document a detailed design for the database.
The implementer shall update user documentation as necessary.

The implementer-shall define and document test requirements and the schedule for
The test requirements should include stressing the software unit at the limits

The implementer shall update the test requirements and the schedule for Software Inte
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considering the criteria listed below. The results of the evaluations shall be documented.

a) Traceabili
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d) Appropria
e)

f)
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ty to the requirements of the software item;

External consistency with architectural design;

Internal consistency between software components and software units;

teness of design methods and standards used;

Feasibility of testing;

Feasibility of operation and maintenance.

ments
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71.4.3.1.8 The implementer shall conduct review(s) in accordance with subclause 7.2.6.

7.1.5 Software Construction Process

NOTE The Software Construction Process in this International Standard is a lower-level process of the Software
Implementation Process.

7.1.51 Purpose

The purpose of the Software Construction Process is to produce executable software units that properly reflect
the software design.

7.1.5.2—Qutcomes

As a result of successful implementation of Software Construction Process:

a) vagrification criteria are defined for all software units against their requirements;
b) sqftware units defined by the design are produced;

c) cansistency and traceability are established between software units and'requirements and design; and

d) varification of the software units against the requirements and the design is accomplished.

7.1.5.3 Activities and tasks

The pfoject shall implement the following activities and tasks in accordance with applicablg organization
policiep and procedures with respect to the Software Construction Process.

7.1.5.3.1 Software construction. For each software item (or configuration item, if identified) this activity
consiss of the following tasks:

7.1.5.311 The implementer shall develop and document the following:
a) Each software unit and database:

b) Test procedures and data.for'testing each software unit and database.

7.1.5.3.1.2 The implementer shall test each software unit and database ensuring that|it satisfies its
requirgments. The testresults shall be documented.

7.1.5.31.3 The implementer shall update the user documentation as necessary.
7.1.5.3.14 The implementer shall update the test requirements and the schedule for Software Integration.
7.1.5.3.1.5 The implementer shall evaluate software code and test results considering the criteria listed

below. The results of the evaluations shall be documented.

a) Traceability to the requirements and design of the software item.

b) External consistency with the requirements and design of the software item.
c) Internal consistency between unit requirements.

d) Test coverage of units.

e) Appropriateness of coding methods and standards used.
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f)  Feasibility of software integration and testing.

g) Feasibility of operation and maintenance.

7.1.6 Software Integration Process

NOTE The Software Integration Process in this International Standard is a lower-level process of the Software
Implementation Process. Users of ISO/IEC 15288 may decide that this process is to be provided by the Integration
Process of ISO/IEC 15288 in a recursive application of that standard.

7.1.6.1 Purpose

The purpose of the Software Integration Process is to combine the software units and software components,
producing integrated software items, consistent with the software design, that demonstrate that the functional
and non-functional software requirements are satisfied on an equivalent or complete operational platform.

71.6.2 Outcomes
As a result of successful implementation of the Software Integration Process:

a) an integration strategy is developed for software units consistent with the‘software design apd the
prioritized| software requirements;

b) verification criteria for software items are developed that ensure~compliance with the software
requiremgnts allocated to the items;

c) software ifems are verified using the defined criteria;

d) software items defined by the integration strategy are produced;

e) results of integration testing are recorded;

f)  consistenty and traceability are established between software design and software items; and

g) aregress|on strategy is developed and applied for re-verifying software items when a change in s¢ftware
units (including associated requirements;design and code) occur.

7.1.6.3 Activities and tasks

The project shall implement the_following activities and tasks in accordance with applicable orgarfization
policies and procedures with.respect to the Software Integration Process.

7.1.6.3.1  Software integration. For each software item (or configuration item, if identified) this activity
consists of thg following tasks:

7.1.6.3.1.1 The implementer shall develop an integration plan to integrate the software units and software
components into the software item. The plan shall include test requirements, procedures, data,
responsibilities, and schedule. The plan shall be documented.

7.1.6.3.1.2 The implementer shall integrate the software units and software components and test as the
aggregates are developed in accordance with the integration plan. It shall be ensured that each aggregate
satisfies the requirements of the software item and that the software item is integrated at the conclusion of the
integration activity. The integration and test results shall be documented.

NOTE A regression strategy should be developed to be applied for re-verifying the software items when a change is
made to software units (including associated requirements, design and code).

7.1.6.3.1.3 The implementer shall update the user documentation as necessary.
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7.1.6.3.1.4 The implementer shall develop and document for each qualification requirement of the
software item a set of tests, test cases (inputs, outputs, test criteria), and test procedures for conducting

Software Qualification Testing. The developer shall ensure that the integrated software item is ready for
Software Qualification Testing.

7.1.6.3.1.5 The implementer shall evaluate the integration plan, design, code, tests, test results, and user
documentation considering the criteria listed below. The results of the evaluations shall be documented.

a) Traceability to the system requirements.
b) External consistency with the system requirements.

c) Internal consistency.

d) Test coverage of the requirements of the software item.
e) Appropriateness of test standards and methods used.
f)  Copnformance to expected results.

g) Feasibility of software qualification testing.

h) Feasibility of operation and maintenance.

NOTE Evaluation criteria should include consistency and traceability, between the software design gnd the software
items.
7.1.6.3.1.6 The implementer shall conduct review(s) in accordance with subclause 7.2.6.

7.1.7 | Software Qualification Testing Process

NOTE The Software Qualification Testing Process in this International Standard is a lower-level|process of the
Softwafe Implementation Process. Users of ISQ/IEC 15288 may decide that this process is to be provided by the
Verificgtion Process of ISO/IEC 15288 in a recursive application of that standard.

71.7.1 Purpose

The pdirpose of the Software Qualification Testing Process is to confirm that the integrated software product
meets|its defined requirements.

7.1.7.2 Outcomes

As a result of successful implementation of the Software Qualification Testing Process:

a) crlteria_for the integrated software is developed that demonstrates compliance with| the software
requitements;

b) integrated software is verified using the defined criteria;
c) testresults are recorded; and

d) a regression strategy is developed and applied for re-testing the integrated software when a change in
software items is made.

NOTE A regression strategy should be developed, to be applied for re-testing the integrated software when a change
is made to software items.
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71.7.3

Acti

ivities and tasks

The project shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Software Qualification Testing Process.

7.1.7.31

activity consists of the following tasks:

7.1.7.3.1.1

requirements for the software item.

Software qualification testing. For each software item (or configuration item, if identified) this

The implementer shall conduct qualification testing in accordance with the qualification

is tested for compliance. The qualification testing results shall be documented.

71.7.31.2

Theimalam. rachall pndata-thaeicardaocrmantiation-aa-Recoaaais

It shall be ensured that the implementation of each software requirement
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The implementer shall evaluate the design, code, tests, test results, and user docume
e criteria listed below. The results of the evaluations shall be documented.

rage of the requirements of the software item.
nce to expected results.
of system integration and testing, if conducted.

of operation and maintenance.

The implementer shall support audit(s) in accordance) with subclause 7.2.7. The results
documented. If both hardware and software are under development or integration, the
ned until the System Qualification Testing.

eliverable software product for System Integration, System Qualification Testing, Sd
Software Acceptance Support as applicable.

Software Qualification Testing Process may be used in the Software Verification Process (su
tware Validation Process (subclause 7.2.5).

Support Processes

upport processes listed under this subclause are specific to software and are labelled Software
ough they play_an_ihtegral role in assisting the Software Implementation Process, the Software
also provide services to other processes, e.g., the Agreement Processes, Systems Qualification
fance Support-Software Operation, and the Software Maintenance Process.

NOTE The
Process from th

7211

htation

of the
audits

Upon successful completion of the audits, if conducted, the implementer shall update and

ftware

bclause

Support
Bupport
Testing,

e PI’OJeCt Process Group in th|s Internatlonal Standard.

Purpose

The purpose of the Software Documentation Management Process is to develop and maintain the recorded
software information produced by a process.

NOTE

7.21.2

ISO/IEC 15289 provides more detailed content for life cycle process information items (documentation).

Outcomes

As a result of successful implementation of the Software Documentation Management Process:
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a) a strategy identifying the documentation to be produced during the life cycle of the software product or
service is developed;

b) the standards to be applied for the development of the software documentation are identified;
c) documentation to be produced by the process or project is identified:;

d) the content and purpose of all documentation is specified, reviewed and approved;

e) documentation is developed and made available in accordance with identified standards; and

f)  documentation is maintained in accordance with defined criteria.

7.2.1.3 Activities and tasks

The project shall implement the following activities in accordance with applicable organizatiopn policies and
procedures with respect to the Software Documentation Management Process.

7.21.3.1 Process implementation. This activity consists of the following task:

7.21.311 A plan, identifying the documents to be produced during, the Tife cycle of the software product
shall he developed, documented, and implemented. For identified -documentation, the follgwing shall be
addregsed:

a) Tifle or name.

b) Plrpose and content.

c) Intended audience.

d) Procedures and responsibilities for inputs;>development, review, modification, approval, production,
stprage, distribution, maintenance, and cenfiguration management.

e) Schedule for intermediate and final yversions.
7.21.3.2 Design and development. This activity consists of the following tasks:

7.21.3.21 Each identified document shall be designed in accordance with applicable gocumentation
standgrds for medium,y* format, content description, page numbering, figure/table¢ placement,
proprigtary/security marking, packaging, and other presentation items.

NOTE The documentation may originate and may terminate in any form (e.g., verbal, textual, graphical, numerical)
and mgy be stored, processed, replicated and transmitted using any medium (e.g., electronic, printed, maghetic, optical).

7.2.1.3.22 The source and appropriateness of input data for the documents shall pe confirmed.

Autombted-documentation support tools may be used

7.21.3.23 The prepared documents shall be reviewed and edited for format, technical content, and
presentation style against their documentation standards. They shall be approved for adequacy by authorized
personnel prior to issue.

7.2.1.3.3 Production. This activity consists of the following tasks:

7.21.3.31 The documents shall be produced and provided in accordance with the plan. Production and
distribution of documents may use paper, electronic, or other media. Master materials shall be stored in
accordance with requirements for record retention, security, maintenance, and backup.
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7.21.3.3.2 Controls shall be established in accordance with the Software Configuration Management
Process (subclause 7.2.2).

7.21.3.4 Maintenance. This activity consists of the following task:

7.21.3.41 The tasks of the Software Maintenance Process, that are required when documentation is to
be modified, shall be performed (see subclause 6.4.10). For those documents that are under configuration
management, modifications shall be managed in accordance with the Software Configuration Management
Process (subclause 7.2.2).

7.2.2 Software Configuration Management Process

NOTE The—Se v 23
Process from the Project Process Group in this International Standard.

7.2.21 Punpose

The purpose o¢f the Software Configuration Management Process is to establish and maintain the integrity of
the software items of a process or project and make them available to concerned parties.

7.2.2.2 Outcomes

As a result of $uccessful implementation of the Software Configuration Management Process:
a) a software configuration management strategy is developed;

b) items generated by the process or project are identified, defined and baselined;

c) modificatipns and releases of the items are controlled;

d) modificatipns and releases are made available to affected parties;

e) the status of the items and modifications are recorded and reported;

f) the completeness and consistency of th€.items is ensured; and

g) the storage, handling and delivery ofthe items are controlled.

7.2.2.3 Acftjvities and tasks

The project shall implement the following activities in accordance with applicable organization polici¢s and
procedures with respect fo-the Software Configuration Management Process.

7.2.2.31 Process implementation. This activity consists of the following task:

7.22311 A software configuration management plan shall be developed. The plan shall describe: the
configuration management activities; procedures and schedule for performing these activities; the
organization(s) responsible for performing these activities; and their relationship with other organizations, such
as software development or maintenance. The plan shall be documented and implemented.

NOTE The plan may be a part of the system configuration management plan.
7.2.2.3.2 Configuration identification. This activity consists of the following task:

7.2.2.3.21 A scheme shall be established for identification of software items and their versions to be
controlled for the project. For each software item and its versions, the following shall be identified: the
documentation that establishes the baseline; the version references; and other identification details.
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7.2.2.3.3 Configuration control. This activity consists of the following task:

7.2.2.3.31 The following shall be performed: identification and recording of change requests; analysis
and evaluation of the changes; approval or disapproval of the request; and implementation, verification, and
release of the modified software item. An audit trail shall exist, whereby each modification, the reason for the
modification, and authorization of the modification can be traced. Control and audit of all accesses to the
controlled software items that handle safety or security critical functions shall be performed.

NOTE The Software Problem Resolution Management Process could provide support for this activity.

7.2.2.3.4 Configuration status accounting. This activity consists of the following task:

722 41 Manaaceamant racords and ctatus ranarte that chow the statiic and histary of controlled
2.2.3:44 Management—records—and—status—+epors—thatshow—th atus—and—history

software items, including baselines shall be prepared. Status reports should include the number of changes

for a project, latest software item versions, release identifiers, the number of releases, and cpmparisons of
releases.

7.2.2.3.5 Configuration evaluation. This activity consists of the following task:

7.2.2.3.51 The following shall be determined and ensured: the functional completeness af the software
items against their requirements and the physical completeness of the seftware items (whether their design
and cdde reflect an up-to-date technical description).

7.2.2.3.6 Release management and delivery. This activity consists of the following task:

7.2.2.3.6.1 The release and delivery of software products and documentation shall be formglly controlled.
Master copies of code and documentation shall be maintained for the life of the software product. The code
and dgocumentation that contain safety or security critical functions shall be handled, stored, packaged, and
delivered in accordance with the policies of the organizations involved.

7.2.3 | Software Quality Assurance Process

7.2.3.1 Purpose

The plrpose of the Software Quality Assurance Process is to provide assurance that work| products and
procegses comply with predefined provisions and plans.

7.2.3.2 Outcomes
As a result of successful implementation of the Software Quality Assurance Process:
a) a ptrategy.for conducting quality assurance is developed;

b) ey\idence of software quality assurance is produced and maintained;

c) problems and/or non-conformance with requirements are identified and recorded; and

d) adherence of products, processes and activities to the applicable standards, procedures and
requirements are verified.

7.2.3.3 Activities and tasks

The project shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Software Quality Assurance Process.

7.2.3.3.1  Process implementation. This activity consists of the following tasks:
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7.2.3.3.1.1

plans.

7.2.3.3.1.2

Audit (subclau
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A quality assurance process suited to the project shall be established. The objectives of the
quality assurance process shall be to assure that the software products and the processes employed for
providing those software products comply with their established requirements and adhere to their established

The quality assurance process should be coordinated with the related Software Verification
(subclause 7.2.4), Software Validation (subclause 7.2.5), Software Review (subclause 7.2.6), and Software

se 7.2.7) Processes.

A plan for conducting the quality assurance process activities and tasks shall be developed,
documented, implemented, and maintained for the life of the contract. The plan shall include the following:

Procedurés for contract review and coordination thereof.

Procedurgs for identification, collection, filing, maintenance, and disposition of quality records.

5, schedule, and responsibilities for conducting the quality assurance activities.

Activities and tasks from supporting processes, such as Software ‘Verification (subclause
Validation (subclause 7.2.5), Software Review (subclause 7.2.6), Software Audit (sub
 Software Problem Resolution (subclause 7.2.8).

Scheduled and on-going quality assurance activities’ and tasks shall be executed.
bn-conformances with contract requirements are detected, they shall be documented ang
b Problem Resolution Process (subclause 7.2.8). Records of these activities and task
blems, and problem resolutions shall be preparedrand maintained.

Records of quality assurance activities ‘and tasks shall be made available to the acqy
b contract.

It shall be assured that persons responsible for assuring compliance with the ¢
have the organizational freedom, resources, and authority to permit objective evaluations
resolve, and verify problem resolutions.

oduct assurance. This activity consists of the following tasks:

It shall be assured that all the plans required by the contract are documented, comply W
nutually consistent, and are being executed as required.

It shalkbe assured that software products and related documentation comply with the cq
the plans.

7.2.4),
clause

When
serve
5, their

irer as

bntract

and to

ith the

ntract

7.2.3.3.2.3

7.2.3.3.3

7.2.3.3.3.1

contract and a

7.2.3.3.3.2
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In preparation for the delivery of the software products, it shall be assured that they have fully
satisfied their contractual requirements and are acceptable to the acquirer.

Process assurance. This activity consists of the following tasks:

It shall be assured that those software life cycle processes (supply, development, operation,
maintenance, and support processes including quality assurance) employed for the project comply with the

dhere to the plans.

It shall be assured that the internal software engineering practices, development environment,
test environment, and libraries comply with the contract.
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7.2.3.3.3.3 It shall be assured that applicable prime-contract requirements are passed down to the
subcontractor, and that the subcontractor's software products satisfy prime-contract requirements.

7.2.3.3.34 It shall be assured that the acquirer and other parties are provided the required support and
cooperation in accordance with the contract, negotiations, and plans.

7.2.3.3.3.5 It should be assured that software product and process measurements are in accordance with
established standards and procedures.

7.2.3.3.3.6 It shall be assured that the staff assigned have the skill and knowledge needed to meet the
requirements of the project and receive any necessary training.

7.23.3: u uality sy LT Vity i Wi
7.2.3.3.4.1 Additional quality management activities may be assured in accordancewith fhe clauses of
ISO 9Q01.

7.2.4 | Software Verification Process

7.24.1 Purpose

The purpose of the Software Verification Process is to confirm that each’ software work product [and/or service
of a prpcess or project properly reflects the specified requirements.

7.24.2 Outcomes

As a result of successful implementation of the Software Verification Process:
a) a perification strategy is developed and implemeénted;

b) criteria for verification of all required software work products is identified;
c) refuired verification activities are performed;

d) dafects are identified and recorded; and

e) repults of the verification.activities are made available to the customer and other involved parties.

7.24.3 Activities and tasks

The pfoject shall/implement the following activities and tasks in accordance with applicable organization
policiep and procedures with respect to the Software Verification Process.

7.2.4.3.1°¢ Process implementation. This activity consists of the following tasks:

724311 A determination shall be made if the project warrants a verification effort and the degree of
organizational independence of that effort needed. The project requirements shall be analyzed for criticality.
Criticality may be gauged in terms of:

a) The potential of an undetected error in a system or software requirement for causing death or personal
injury, mission failure, or financial or catastrophic equipment loss or damage.

b) The maturity of and risks associated with the software technology to be used.

c) Availability of funds and resources.

© ISO/IEC 2008 — All rights reserved
© IEEE 2008 — All rights reserved 71


https://iecnorm.com/api/?name=e7d1eb7850f2ba20d2715f64e119270f

ISO/IEC 12207:2008(E)
IEEE Std 12207-2008

7.2.4.3.1.2
the software p

7.24.31.3

authority to pe

7.24.31.4

If the project warrants a verification effort, a verification process shall be established to verify

roduct.

If the project warrants an independent verification effort, a qualified organization responsible
for conducting the verification shall be selected. This organization shall be assured of the independence and

rform the verification activities.

Based upon the scope, magnitude, complexity, and criticality analysis above, target life

cycle

activities and software products requiring verification shall be determined. Verification activities and tasks
defined in subclause 7.2.4.3.2, including associated methods, techniques, and tools for performing the tasks,

shall be select

7.24.3.1.5
documented.

required verifijcation tasks for each life cycle activity and software product, and related™resq

responsibilities
acquirer and g

7.2.4.3.1.6
verification eff
problems and
available to th

7.2.4.3.2

7.2.4.3.21
below:

a) The syste

b) The systd
manual o
c) The softw
The softw
rigorous 1y

d)

7.24.3.2.2
a) The desig

b) The desig

timing andl sizing'budgets, and error definition, isolation, and recovery.

Verification. This activity consists of the following tasks:

ed for the target life cycle activities and software products.

, and schedule. The plan shall address procedures for forwarding verification.'reports
ther involved organizations.

The verification plan shall be implemented. Problems and non-conformances detected
ort shall be entered into the Software Problem Resolution Process, (subclause 7.2.8

non-conformances shall be resolved. Results of the verification, activities shall be
b acquirer and other involved organizations.

Requirements verification. The requirements shall.be verified considering the criteria lis

m requirements are consistent, feasible, and testable.

bm requirements have been appropriately allocated to hardware items, software item
berations according to design criteria.

are requirements are consistentxfeasible, testable, and accurately reflect system requiren

are requirements related-10-safety, security, and criticality are correct as shown by S
nethods.

Design verification. The design shall be verified considering the criteria listed below:
n is correct.and consistent with and traceable to requirements.

n impléments proper sequence of events, inputs, outputs, interfaces, logic flow, allocg

urces,
to the

by the
). All
made

ed

s, and

hents.

uitably

tion of

c) Selected

d)

designmcanmbe derived fromrequirerments:

rigorous methods.

7.2.43.2.3

a)

Code verification. The code shall be verified considering the criteria listed below:

coding standards.

b)

The design implements safety, security, and other critical requirements correctly as shown by suitably

The code is traceable to design and requirements, testable, correct, and compliant with requirements and

The code implements proper event sequence, consistent interfaces, correct data and control flow,

completeness, appropriate allocation timing and sizing budgets, and error definition, isolation, and

recovery.
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c) Selected code can be derived from design or requirements.

d) The code implements safety, security, and other critical requirements correctly as shown by suitably
rigorous methods.

7.2.4.3.2.4 Integration verification. The integration shall be verified considering the criteria listed below:

a) The software components and units of each software item have been completely and correctly integrated
into the software item.

b) The hardware items, software items, and manual operations of the system have been completely and
correctly integrated into the system.

c) The integration tasks have been performed in accordance with an integration plan.

7.24.3.2.5 Documentation verification. The documentation shall be verified considering the criteria listed
below:

a) The documentation is adequate, complete, and consistent.
b) Documentation preparation is timely.

c) Configuration management of documents follows specified procedures.
7.2.5 | Software Validation Process

7.2.5.1 Purpose

The purpose of the Software Validation Process is to“eonfirm that the requirements for a specifi¢ intended use
of the goftware work product are fulfilled.

7.2.5.2 Outcomes

As a regsult of successful implementation.of the Software Validation Process:
a) a palidation strategy is developed and implemented;

b) cr|teria for validation of all required work products are identified;

c) refuired validation activities are performed;

d) prpblems aréddentified and recorded;

e) evidencenis provided that the software work products as developed are suitable for their|intended use;
and

f)  results of the validation activities are made available to the customer and other involved parties.

7.2.5.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Software Validation Process.

7.2.5.3.1 Process implementation. This activity consists of the following tasks:
7.25.311 A determination shall be made if the project warrants a validation effort and the degree of

organizational independence of that effort needed.
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7.2.5.3.1.2

If the project warrants a validation effort, a validation process shall be established to v

alidate

the system or software product. Validation tasks defined below, including associated methods, techniques,

and tools for p

7.2.5.3.1.3

erforming the tasks, shall be selected.

If the project warrants an independent effort, a qualified organization responsible for
conducting the effort shall be selected. The conductor shall be assured of the independence and authority to
perform the validation tasks.

7.25.314 A validation plan shall be developed and documented. The plan shall include, but is not
limited to, the following:

a) Items subject to validation.

b) Validation tasks to be performed.

c) Resourceg, responsibilities, and schedule for validation.

d) Procedures for forwarding validation reports to the acquirer and other parties.

7.2.5.3.1.5 The validation plan shall be implemented. Problems and non-conformances detected|by the
validation effgrt shall be entered into the Software Problem Resolution ProCess (subclause 7.28). All
problems and [non-conformances shall be resolved. Results of the validation aetivities shall be made available
to the acquirelf and other involved organizations.

7.2.5.3.2 Validation. This activity shall consist of the following tasks:

NOTE Other means besides testing (such as, analysis, modelling, simulation, etc.) may be employed for validation.
7.25.3.21 Prepare selected test requirements, test cases, and test specifications for analyzipg test
results.

7.25.3.2.2 Ensure that these test requirements), test cases, and test specifications reflect the particular

requirements 1

or the specific intended use.

7.2.5.3.2.3 Conduct the tests in subclauses 7.2.5.3.2.1 and 7.2.5.3.2.2, including:

a) Testing wjth stress, boundary, and singular inputs;

b) Testing the software product for its ability to isolate and minimize the effect of errors; that is, graceful
degradatipn upon failure, request for operator assistance upon stress, boundary, and singular condftions;

c) Testing that representative users can successfully achieve their intended tasks using the software product.

7.2.5.3.24 Validate that the software product satisfies its intended use.

7.25.3.2.5 Test the software product as appropriate in selected areas of the target environment.

7.2.6 Software Review Process

7.2.6.1

Purpose

The purpose of the Software Review Process is to maintain a common understanding with the stakeholders of
the progress against the objectives of the agreement and what should be done to help ensure development of
a product that satisfies the stakeholders. Software reviews are at both project management and technical
levels and are held throughout the life of the project.
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7.2.6.2 Outcomes

As a result of successful implementation of the Software Review Process:

a) management and technical reviews are held based on the needs of the project;

b) the status and products of an activity of a process are evaluated through review activities;

c) review results are made known to all affected parties;

d) action items resulting from reviews are tracked to closure; and

e) risks and problems are identified and recorded.

7.2.6.3

Activities and tasks

The project shall implement the following activities in accordance with applicable erganizatio

procedures with respect to the Software Review Process.

7.2.6.3.1 Process implementation. This activity consists of the following tasks:

7.2.6.3.1.1 Periodic reviews shall be held at predetermined milestones as specified in the project plan(s).
Stakeholders should determine the need for any ad hoc reviews in which agreeing parties may participate.
7.2.6.3.1.2 All resources that are required to conduct the reviews shall be provided. Thgse resources
include personnel, location, facilities, hardware, software, anthtools.

7.2.6.31.3 The parties that participate in a review,should agree on the following items af each review:
meeting agenda, software products (results of an“activity) and problems to be reviewefl; scope and
procedures; and entry and exit criteria for the review:

7.2.6.31.4 Problems detected during.'the reviews shall be recorded and entered into| the Software
Problem Resolution Process (subclause 7.2.8) as required.

7.2.6.3.1.5 The review resultS,shall be documented and distributed. This communication includes
adequacy of review (for examplé, approval, disapproval, or contingent approval) of the review results.
7.2.6.3.1.6 Participating* parties shall agree on the outcome of the review and any action item
respor]sibilities and closure criteria.

7.2.6.3.2 Project-Management Reviews. This activity consists of the following task:

7.2.6.3.2.1 Project status shall be evaluated relative to the applicable project plans, schedJles, standards,
and gL[ideIines. The outcome of the review should be considered by appropriate managemgnt and should

n policies and

prOVidc for-the fu”uvv;llg:

a) Making activities progress according to plan, based on an evaluation of the activity or software product
status.

b) Maintaining global control of the project through adequate allocation of resources.

c) Changing project direction or determining the need for alternate planning.

d) Evaluating and managing the risk issues that may jeopardize the success of the project.

7.2.6.3.3 Technical Reviews. This activity consists of the following task:
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7.2.6.3.3.1

Technical reviews shall be held to evaluate the software products or services

consideration and provide evidence that:

They are complete.

They comply with their standards and specifications.

Management Process (subclause 7.2.2).

a)

b)

c)

d)

e) They are

f) The devg
standardg

7.2.7 Software Audit Process

7.2.71

The purpose
and processeq

7.2.7.2

As a result of

Punpose

Outcomes

They are adhering to applicable schedules.

ready for the next planned activity.

under

Changes to them are properly implemented and affect only those areas identified by the Configuration

, and guidelines of the project.

bf the Software Audit Process is to independently determine compliance of selected pr
with the requirements, plans and agreement, as appropriate.

successful implementation of the Software Audit Pragess:

lopment, operation, or maintenance is being conducted according to the plans, schJaduIes,

oducts

a) an audit strategy is developed and implemented;

b) compliange of selected software work products and/or services or processes with requirements| plans
and agregment is determined according to the audit strategy;

c) audits arg conducted by an appropriate independent party; and

d) problems|detected during an audit aré identified and communicated to those responsible for corrective
action, and resolution.

7.2.7.3 Activities and tasks

The project shall implementithe following activities in accordance with applicable organization polici¢s and

procedures with respect to.the Software Audit Process.

7.2.7.3.1 Process implementation. This activity consists of the following tasks:

7.2.7.3.1.1 Audltb th“ bU hcid dt PIUdUtUIIII;IIUd III;IUbtUI 1o do DpUbiﬂUd ;II thc plUjUbt p:dll(b).

7.2.7.31.2 Auditing personnel shall not have any direct responsibility for the software products and

activities they audit.

7.2.7.31.3 All resources required to conduct the audits shall be agreed by the parties. These resources

include support personnel, location, facilities, hardware, software, and tools.

7.27.3.1.4

7.2.7.31.5
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The parties should agree on the following items at each audit: agenda; software products (and
results of an activity) to be reviewed; audit scope and procedures; and entry and exit criteria for the audit.

Problems detected during the audits shall be recorded and entered into the Software Problem
Resolution Process (subclause 7.2.8) as required.
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7.2.7.3.1.6 After completing an audit, the audit results shall be documented and provided to the audited

party. The audited party shall acknowledge to the auditing party any problems found in the audit and related
problem resolutions planned.

7.2.7.31.7 The parties shall agree on the outcome of the audit and any action item responsibilities and
closure criteria.

7.2.7.3.2 Software audit. This activity consists of the following task:

7.2.7.3.21 Software audits shall be conducted to ensure that:

a) As coded, software products (such as a software item) reflect the design documentation.

b) The acceptance review and testing requirements prescribed by the documentation are adequate for the
agceptance of the software products.

c) Test data comply with the specification.

d) Software products were successfully tested and meet their specifications.
e) Test reports are correct and discrepancies between actual and expected_results have been fesolved.
f)  User documentation complies with standards as specified.

g) Agdtivities have been conducted according to applicable requirements, plans, and contract.

h) The costs and schedules adhere to the established plafs)
7.2.8 | Software Problem Resolution Process

7.2.8.1 Purpose

The purpose of the Software Problem Resolution Process is to ensure that all discovered|problems are
identified, analyzed, managed and controlted to resolution.

7.2.8.4 Outcomes

As a r¢sult of successful impleméntation of the Software Problem Resolution Process:
a) a problem management strategy is developed;

b) prpblems are.recorded, identified and classified;

c) prpblems‘are analyzed and assessed to identify acceptable solution(s);

d) prpblem resolution is implemented;

e) problems are tracked to closure; and
f)  the status of all problems reported is known.

NOTE The Software Problem Resolution Process could be used or easily adapted to manage, track and control
software change requests.

7.2.8.3 Activities and tasks

The project shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Software Problem Resolution Process.
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7.2.8.31

7.2.8.3.1.1

Process implementation. This activity consists of the following task:

A problem resolution process shall be established for handling all problems (including non-

conformances) detected in the software products and activities. The process shall comply with the following
requirements:

a) The process shall be closed-loop, ensuring that: all detected problems are promptly reported and entered
into the Problem Resolution Process; action is initiated on them; relevant parties are advised of the
existence of the problem as appropriate; causes are identified, analyzed, and, where possible, eliminated;
resolution and disposition are achieved; status is tracked and reported; and records of the problems are
maintained as stipulated in the contract.

b) The process should contain a scheme for categorizing and prioritizing the problems. Each problem
should bej classified by the category and priority to facilitate trend analysis and problem resolutiop,

c) Analysis ghall be performed to detect trends in the problems reported.

d) Problem resolutions and dispositions shall be evaluated: to evaluate that problems have been resolved,
adverse trends have been reversed, and changes have been correctly implemented/in the apprppriate
software products and activities; and to determine whether additional problems have been introduced.

7.2.8.3.2 Problem resolution. This activity consists of the following task:

7.2.8.3.2.1 When problems (including non-conformances) have been“detected in a software prodluct or

an activity, a problem report shall be prepared to describe each problemydetected. The problem repo

rt shall

be used as part of the closed-loop process described above: from detection of the problem, through
investigation, analysis and resolution of the problem and its causenand onto trend detection across prohlems.
7.3 Software Reuse Processes

NOTE Usdrs of this International Standards who desire toradopt organizational software reuse practices may|wish to
supplement thg provisions of this International Standards ‘with those of IEEE Std 1517™-1999, IEEE Standard for
Information Technology—Software Life Cycle Processes>Reuse Processes.

7.3.1 Domain Engineering Process

7.3.1.1  Punpose

The purpose |of the Domain Engineering Process is to develop and maintain domain models, domain

architectures 4

7.31.2 Ouf

As a result of

nd assets for the domain.

comes

successful implementation of the Domain Engineering Process:

a) the representationformsferthe-domainmodels-and-the-domain-architectures-are-selected

b) the boundaries of the domain and its relationships to other domains are established;

c) a domain model that captures the essential common and different features, capabilities, concepts, and
functions in the domain are developed;

d) a domain architecture describing the family of systems within the domain, including their commonalities
and variabilities, is developed;

e) assets belonging to the domain are specified;

f) assets belonging to the domain are acquired or developed and maintained throughout their life cycles;

and
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g) the domain models and architectures are maintained throughout their life cycles.

NOTE 1 Domain engineering is a reuse-based approach to defining the scope (i.e., domain definition), specifying the
structure (i.e., domain architecture), and building the assets (e.g., requirements, designs, software code, documentation)
for a class of systems, subsystems, or applications.

NOTE 2  The Domain Engineering Process may overlap with development and maintenance processes that use assets
produced by the Domain Engineering Process.

7.3.1.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Domain Engineering Process.

NOTE IEEE Std 1517™, IEEE Standard for Information Technology—Software Life Cycle-~Rrgcesses—Reuse
Processes, provides a more detailed set of activities and tasks that are aligned with the activities and-tasks|shown below.

7.3.1.3.1  Process implementation. This activity consists of the following tasks:
7.31.311 The domain engineer shall create and execute a domain engineering plan.

7.3.1.3.1.2 The domain engineer shall select the form(s) of representation to be usgd for domain
architgctures and models.

7.3.1.31.3 The domain engineer shall establish procedures for receiving, resolving, and providing
feedbdck to the asset manager whenever problems or change requests occur for assets developed by the
domain engineer.

7.3.1.3.2 Domain analysis. This activity consists of'the following tasks:

7.3.1.3.21 The domain engineer shall define‘the boundaries of the domain and the relationships between
this dgmain and other domains.

7.3.1.3.2.2 The domain engineer<shall identify the current and anticipated needs of stakeholders of
software products within this domain:

7.3.1.3.23 The domain engineer shall build the domain models using the representation forms selected
in the Process Implementation Activity for this process.

7.31.3.24 Thetdomain engineer shall construct a vocabulary that provides the terminolofy to describe
the important domain*concepts and the relationships among similar or common assets of the dopain.

7.3.1.3.2.5 The domain engineer shall classify and document the domain models.

7.3.1.3:2:6 The domain—engineer—shall evaluate the domain—models—and domain—Nocabulary in
accordance with the provisions of the modelling technique selected and in accordance with the organization’s
asset acceptance and certification procedures.

7.31.3.2.7 The domain engineer shall conduct domain analysis review(s). Software developers, asset
managers, domain experts, and users shall be included in the reviews.

7.3.1.3.2.8 The domain engineer shall submit domain models to the asset manager.
7.3.1.3.3 Domain design. This activity consists of the following tasks:

7.3.1.3.31 The domain engineer shall create and document the domain architecture, consistent with the
domain model and following the organization’s standards.
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7.3.1.3.3.2 The domain architecture shall be evaluated in accordance with the provisions of the
architecture design technique selected and the organization’s asset acceptance and certification procedures.

7.3.1.3.33 For each entity selected to be designed for reuse, the domain engineer shall develop and
document an asset specification.

7.3.1.3.34 For each asset specified, the specification shall be evaluated in accordance with the
organization’s asset acceptance and certification procedures.

7.3.1.3.3.5 The domain engineer shall conduct domain design review(s). Software developers, domain
experts, and asset managers shall be included in the reviews.

7.3.1.3.3.6 The domain engineer shall submit the domain architecture to the asset manager.

7.3.1.3.4 Asset provision. For each asset developed or acquired, this activity consists ofthe following
tasks:

7.3.1.3.41 The domain engineer shall obtain the asset by acquisition or by development.
7.3.1.3.4.2 The domain engineer shall document and classify the asset.
7.3.1.3.43 The domain engineer shall evaluate the asset in accordance with the organization’q asset

acceptance and certification procedures.

7.31.3.44 The domain engineer shall conduct asset review(s). Software developers and asset maphagers
shall be included in the reviews.

7.3.1.3.4.5 The domain engineer shall submit the assetto the asset manager.

7.3.1.3.5 Asset maintenance. The following reuse-related task is added to this Software Maint¢nance
Process when|it is applied to maintain an asset.

7.3.1.3.51 When analyzing requests for asset modification and choosing implementation optiofs, the
domain enginger shall consider:

a) Conformgnce with the domain models and the domain architecture;
b) Impact on the systems and software products that use the asset;
c) Impact or future users. of the asset;

d) Impact on the reusability of the asset.

7.3.2 ReuselAsset Management Process

7.3.21 Purpose

The purpose of the Reuse Asset Management Process is to manage the life of reusable assets from
conception to retirement.

7.3.2.2 Outcomes
As a result of successful implementation of the Reuse Asset Management Process:

a) an asset management strategy is documented;
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b) an asset classification scheme is established;

c) criteria for asset acceptance, certification and retirement are defined;
d) an asset storage and retrieval mechanism is operated,;

e) the use of assets is recorded;

f)  changes to the assets are controlled, and

g) users of assets are notified of problems detected, modifications made, new versions created and deletion
of assets from the storage and retrieval mechanism.

7.3.2.3 Activities and tasks

The project shall implement the following activities in accordance with applicable organizatiopn policies and
procequres with respect to the Reuse Asset Management Process.

7.3.2.3.1 Process implementation. This activity consists of the following tasks:

7.3.2.311 The asset manager shall create an asset managementplan to define the fesources and
procedures for managing assets.

7.3.2.3.1.2 The asset manager shall execute the plan.

7.3.2.31.3 The asset management plan shall be reviewed in accordance with the Software Review
Procegs. Domain engineers and reuse program administrators shall be included in the review.

7.3.2.3.2 Asset storage and retrieval definition: This activity consists of the following tasks
7.3.2.3.2.1 The asset manager shall implement and maintain an asset storage and retrieval mechanism.

7.3.2.3.2.2 The asset manager should develop, document, and maintain a classification schheme to be
used in classifying the assets.

7.3.2.3.2.3 The asset manager shall conduct review(s) of the asset storage and retrieval méchanism in
accordance with the Software Review Process. Reuse program administrators and domain engineers shall be
included in the review(s)y

7.3.2.3.3 Asset management and control. For each asset, this activity consists of the followjng tasks:

7.3.2.3.31 For each asset submitted to the asset manager, the asset shall be evaluated| based on the
asset cheptance and certification criteria.

7.3.2.3.3.2 For each asset accepted, it shall be made available for reuse through the asset storage and
retrieval mechanism.

7.3.2.3.3.3 The asset shall be classified in accordance with the reuse classification scheme, if any exists.

7.3.2.3.3.4 The asset manager shall perform configuration management for the asset using the Software
Configuration Management Process.

7.3.2.3.3.5 The asset manager shall keep track of each reuse of the asset and report to the domain
engineer information about actual reuses of the asset.
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7.3.2.3.3.6
from asset reu

7.3.2.3.3.7
actions taken.

7.3.2.3.3.8

from the asset

7.3.2.3.3.9

The asset manager shall forward asset modification requests and problem reports received

sers to the domain engineer for review and correction/modification plans and actions.

The asset manager shall monitor and record these asset requests/reports and the subsequent

The asset manager shall notify all asset reusers, and the domain engineer, of the problems
detected in the asset, modifications made to the asset, new versions of the asset, and deletion of the asset

storage and retrieval mechanism.

The asset manager shall retire assets from the asset storage and retrieval mechanism
according to the asset retirement procedures and criteria.

7.3.3 Reuse

7.3.3.1

The purpose q
an organizatio

7.33.2 Ouf

As a result of

a) the organ

b) the doma

c) theorgan

d) thereuse

e) reuse pro

f) the reuse

feedback|
establishd

9)

h) the reuse

NOTE The
developers, op€g

Program Management Process

Punpose

f the Reuse Program Management Process is to plan, establish, manage; control, and 1
n’s reuse program and to systematically exploit reuse opportunities.

comes
successful implementation of Reuse Program Management Process:

zation’s reuse strategy, including its purpose, scope, géals and objectives, is defined;

ns for potential reuse opportunities are identified;

zation’s systematic reuse capability is assessed:;

potential of each domain is assessed;

bosals are evaluated to ensure the reuse product is suitable for the proposed application;
strategy is implemented in the ;organization;

communication, and -ndétification mechanisms that operate between affected parti
d; and

program is monitored and evaluated.

honitor

S are

affected,-parties may include reuse program administrators, asset managers, domain engineers,

rators, and.maintainers.

7.3.3.3

Acthities and tasks

The project shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Reuse Asset Management Process.

73331 In

7.3.3.311
reuse strategy

7.3.3.3.1.2

7.3.3.31.3

82

itiation. This activity consists of the following tasks:

The reuse program for an organization shall be initiated by establishing the organization’s

that includes its reuse goals, purposes, objectives, and scope.
A reuse sponsor should be named.

Reuse program participants shall be identified and their roles shall be assigned.
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7.3.3.31.4 A reuse steering function shall be established to assume the authority and responsibility for
the organization’s reuse program.

7.3.3.3.1.5 A reuse program support function shall be established.

7.3.3.3.2 Domain identification. This activity consists of the following tasks:

7.3.3.3.21 The reuse program administrator, aided by the appropriate manager, domain engineers,
users, and software developers, shall identify and document the domains in which to investigate reuse
opportunities or in which the organization intends to practice reuse.

7.3.3.3.2.2 The reuse program administrator, aided by the appropriate managers, domain engineers,

users,
organi

7.3.3.3
Reviey

7.3.3.3
becom
reuse

7.3.3.3
7.3.3.3

7.3.3.3
detern

7.3.3.3
reuse

7.3.3.3
develo
skills,

infrast

7.3.3.3

7.3.3.3
the reg

7.3.3.3

and_software developers, shall evaluate the domains to assure that they accurat
ration’s reuse strategy.

2.3 The reuse program administrator shall conduct reviews in accordance with
v Process. Software developers, domain engineers, and users shall be included in the rev|

24 As more information about the organization’s domains and plans for future soft
es available or when the domains are analyzed, the domains may-be refined and re
brogram administrator.

.3 Reuse assessment. This activity consists of the following tasks:

3.1 The reuse program administrator shall assess‘the organization’s systematic reu

3.2 The reuse program administrator shallzassess each domain being considere
ine the potential for reuse success in the domain.

3.3 The reuse program administrator shall make recommendations for refining the
btrategy and reuse program implementation plan based on the results of the reuse assess

3.4 The reuse program administrator, in conjunction with the appropriate acquir|
pers, operators, maintainers¢ asset managers, and domain engineers, shall incremental
fechnology, reuse processes, organizational structure, and metrics that together comp
ucture.

.4 Planning. This activity consists of the following tasks:

4.1
ources.and procedures for implementing a reuse program.

bly reflect the

the Software
ews.

ware products
scoped by the

5e capability.

d for reuse to

organization’s
ments.

ers, suppliers,
y improve the
rise the reuse

Areuse program implementation plan shall be created, documented, and maintained to define

ability

42 The plan shall be reviewed and evaluated for completeness, feasibility of

imple

Oraan an haca o Nnlan adin

entation, and
embers of the

reuse steering function.

7.3.3.3.43 Approval and support for the reuse program implementation plan shall be obtained from the
reuse steering function, and the appropriate managers.

7.3.3.34.4 The reuse program administrator shall conduct review(s) in accordance with the Software
Review Process. Members of the reuse steering function and the appropriate managers shall be included in
the reviews.

7.3.3.3.5 Execution and Control. This activity consists of the following tasks:
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7.3.3.3.5.1 Activities in the reuse program implementation plan shall be executed in accordance with the
plan.
7.3.3.3.5.2 The reuse program administrator shall monitor the progress of the reuse program against the

organization’s reuse strategy, and make any necessary adjustments to the plan to realize the strategy.

7.3.3.3.5.3 Problems and non-conformances that occur during the execution of the reuse program
implementation plan shall be recorded and resolved.

7.3.3.3.54 The reuse program administrator shall periodically reaffirm management sponsorship, support,
and commitment to the reuse program.

7.3.3.3.6 RévView valuation. 1ni Vity i Wi

7.3.3.3.6.1 The reuse program administrator shall periodically assess the reuse program forjachieyement
of the organization’s reuse strategy, and the continued suitability and effectiveness of the reuse prograny.

7.3.3.3.6.2 The reuse program administrator shall provide assessment results and lessons learned to the
reuse steering| function, and to the appropriate managers.

7.3.3.3.6.3 The reuse program administrator shall recommend and make-ehanges to the reuse prpgram,
expand the relise program, and improve the reuse program in accordance.
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Annex A
(normative)
Tailoring Process

ntroduction

This Annex provides requirements for the tailoring of this International Standard.

A.2.1

The p
particu

a) Suirround an organization that is employing this International'\Standard in an agreement.

b) In
re

c) Rq
A.2.2
As arg
a) M
A.2.3

If this
accord

A.2.3.1
not lim)

formance" is to be made. If a claim of "tailored conformance" is made then tailoring is to be perfor
brocess.

[ailoring Process

Purpose of the Tailoring Process

irpose of the Tailoring Process is to adapt the processes of“this International Stang
lar circumstances or factors that:

fluence a project that is required to meet an agreéement in which this Internationzg
ferenced.

bflect the needs of an organization in order, tossupply products or services.

Tailoring Process outcomes
esult of the successful implementation of the Tailoring Process:

bdified life cycle processes are defined to achieve the purposes and outcomes of a life cy

Tailoring Process.activities

nternational Standard is tailored, then the organization or project shall implement the foll
ance with applicable policies and procedures with respect to the Tailoring Process, as reg

Identify and document the circumstances that influence tailoring. These influences inc
ited to’

ard to satisfy

| Standard is

tle model.

owing tasks in
uired.

ude, but are

a) St

b) Ri

ability of, and variety in, operational environments.

sks, commercial or performance, to the concern of interested parties.

c) Novelty, size and complexity.

d) St

arting date and duration of utilization.

e) Integrity issues such as safety, security, privacy, usability, availability.

f)  Emerging technology opportunities.

g) Profile of budget and organizational resources available.
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h) Availability of the services of enabling systems.

i)
j)  The need

A.2.3.2 Inth
recommended

Roles and responsibilities in the overall life cycle of the system.

to conform to other standards.

e case of properties critical to the system, take due account of the life cycle structures
or mandated by standards relevant to the dimension of the criticality.

A.2.3.3 Obtain input from all parties affected by the tailoring decisions. This includes, but may not be limited

to:

a) The syste

stakeholders

b) The interg

c) The contr|

A.2.3.4 Mak
purposes and

NOTE 1 Org

sted parties to an agreement made by the organization.

buting organizational functions.

e tailoring decisions in accordance with the Decision Management Processito achieve the
outcomes of the selected life cycle model.

Anizations establish standard life cycle models as a part of the Life Cyele, Model Management Prg

cess. It

may be appropiiate for an organization to tailor processes of this International Standard’in order to achieve the pdirposes

and outcomes g

NOTE2 Pro
Process. It mayj|
stages of the s¢

NOTE3 In ¢
processes of th
cycle model.
A.23.5 Selg
tasks.

NOTE 1 Irre

additional outco

NOTE2 An
International Sf]
processes, outd
appropriate clai
achieves additid

f the stages of a life cycle model to be established.

ects select an organizationally-established life cycle model forthe project as a part of the Project
be appropriate to tailor organizationally-adopted processes to achieve the purposes and outcome
lected life cycle model.

ases where projects are directly applying this International Standard, it may be appropriate 1
s International Standard in order to achieve the purposes and outcomes of the stages of a suitg

ct the life cycle processes that require tailoring and delete selected outcomes, activities, @

Epective of tailoring, organizations and projects are always permitted to implement processes that
Imes or implement additionalactivities and tasks beyond those required for conformance to this stan

brganization or projeet\may encounter a situation where there is the desire to modify a provision
andard. Modification—should be avoided because it may have unanticipated consequences o
omes, activities, or-tasks. If necessary, modification is performed by deleting the provision (maK
M of tailored.Conformance) and, with careful consideration of consequences, implementing a procs
nal outcomes or performs additional activities and tasks beyond those of the tailored standard.

lanning
5 of the

o tailor
hble life

=

Achieve
dard.

of this
h other
ing the
bss that
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Annex B
(normative)

Process Reference Model (PRM) for Assessment Purposes

B.1 Introduction

It is understood that some users of this International Standard may desire to assess the implemented
processes in accordance with ISO/IEC 15504-2, Information Technology — Process assessment — Part 2:

Perfor

ing an assessment This Annex pm\/idpc a Process Reference Maodel suitable for 1ise

in conjunction

with th

The sq
case,

standd
standd
lower-|
lower-|
the std

B.2 (
B.2.1

The P
accord
assesq

ISO/IH
by tha
how th
requirg
requirg

B.2.2
A Prod
a) A

b) A

At standard.

urce for the processes in this model is the processes in the body of this International’ Sta
the name, statement of purpose, and statement of outcomes for each process in thg
rd have been referenced for use in this annex. In some cases, the precesses in th
rd have a scope that is considered too large to be effectively assessed), Therefore, i
evel processes have been added in this annex for the purpose of assessment. Each of th
evel processes reflects an elaboration of one of the activities of the associated process
ndard.

Ponformance with ISO/IEC 15504-2
General
ocess Reference Model included in this annex-i$ suitable for use in process assessmen

ance with ISO/IEC 15504-2, Information Teechnology — Process Assessment — Part 2:
ment.

C 15504-2 subclause 6.2 places requirements on Process Reference Models suitable f
standard. The following sections.quote the requirements for Process Reference Models

ndard. In each
body of this
body of the
those cases,
ese additional
in the body of

D
v
a)
-

t performed in
Performing an

br assessment
and describe

ese are met by this International‘Standard. In each of the following clauses the italicized fext quotes the

ment from the text of ISOAEC 15504-2 and the upright text describes the mannern
ment is satisfied in this International Standard.

Requirements for-Process Reference Models
ess Reference Model shall contain:
declaration of the domain of the Process Reference Model. This is provided in Clause 1.

description, meeting the requirements of subclause 6.2.4 of this International Sta

in which the

ndard, of the

prn

pecesses within the scope of the Process Reference Model. This is provided in Annex B.3.

c)

This is provided by Clause 5.

d)

A description of the relationship between the Process Reference Model and its intended context of use.

A description of the relationship between the processes defined within the Process Reference Model. This

is provided in Annex B.3 in the description of each process. For example, some process descriptions in
this annex include the statement that the process is a lower-level process and that the process replaces a
specific activity in the higher level process.
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The Process Reference Model shall document the community of interest of the model and the actions taken to
achieve consensus within that community of interest:

a) The relevant community of interest shall be characterized or specified. The relevant community of interest
is the users of ISO/IEC 15288 and ISO/IEC 12207.

b) The extent of achievement of consensus shall be documented. Both ISO/IEC 15288 and ISO/IEC 12207
are International Standards satisfying the consensus requirements of ISO/IEC JTC1.

c) If no actions are taken to achieve consensus, a statement to this effect shall be documented. (Not

applicable.)

The processes defined within a Process Reference Model shall have unique process descriptions and
identification. e process descriptions are unique. 1 ne faentification s provided by untque mames and] by the
clause numbefing of this annex.

B.2.3 Procepss descriptions
The fundamer
scope of the
purpose of th

ntal elements of a Process Reference Model are the descriptions of the processes within the
hodel. The process descriptions in the Process Reference Model incorporate a statement of the
e process which describes at a high level the overall objectives  of_performing the process,

together with the set of outcomes which demonstrate successful achievement of.thé process purpose.| These

process descriptions shall meet the following requirements:

a) a process shall be described in terms of its purpose and outcomes;

b) in any process description the set of process outcomes shall$e necessary and sufficient to achigve the
purpose df the process;

c) process descriptions shall be such that no aspects of\the Measurement Framework as descriped in
Clause 5 pf [ISO/IEC 15504-2] beyond level 1 are contained or implied.

An outcome statement describes one of the following:

— Production of an artefact;

— A significant change of state;

— Meeting df specified constraints,e.g., requirements, goals, etc.

These requirements are met by the process descriptions in this Annex. Some outcomes might be intefpreted

as contributing to levels of.capability above level 1. However, a conforming implementation of the relevant

processes dos

s not require-achievement of these higher levels of capability.

B.2.4 Commdn process attributes for capability determination

The attributes

i 5. 1-9of this—ntermatiomat—Starmdard characterize the—spetificity of eachprocess— W

1en an

implemented process conforms to these attributes, the process’ specifically defined purpose and outcomes
are achieved through the implementation of its defined activities.

In addition to these basic attributes, processes may be characterized by other attributes common to all
processes. These common attributes contribute to the achievement of higher level of process capabilities as
defined in ISO/IEC 15504-2. There are 6 levels of process capability in the measurement framework of

ISO/IEC 15504-2 as described in the following table:
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Table B.1 — Six Levels of Process Capability

The a
suppo
etc.

ISO/IE
higher

[ ]
is
pr

performance management (PA 2.1) — it determines the extent to which the performance

Capability Level | Process Capability
0 Incomplete Process
1 Performed Process
2 Managed Process
3 Established Process
4 Predictable Process
5 Optimizing Process

hievement of higher level attributes and capabilities is enabled by the interaction of th¢ process with

t and organizational processes such as Documentation, Configuration Management, Qug

C 15504-2 identifies the following common process attributes ARA) affiliated with the a
levels pf process capability:

managed. The achievement of this attributes involveés the planning, monitoring and
bcess performance.

w(
th

appropriately established, controlled and maintained.

te
en

pr
a

th
co

pr
en
ac

prpcess definition (PA 3.1) — it determines the extent to which the process is established
process within the organization. The achievement of this attribute involves the definition of

ia

brk product management (PA 2.2) — it determines the extent to which the work product
process are appropriately managed. The_aghievement of this attribute ensures that wor

ms of required competenciesiand roles for performing a process, required infrastruc
vironment, methods for monitoring its effectiveness and suitability and tailoring guidelines

bcess deployment (RA 3.2) — it determines the extent to which the process is effective

standard process;-the effective deployment of resources to the implementation of the pr
lection and analysis of data for understanding and refining the behaviour of the process.

bcess measurement (PA 4.1) — it determines the extent to which process measuremen
sure that performance of the process supports the achievement of defined busine
hievement of this attribute is concerned with the existence of an effective system for th

lity Assurance,

chievement of

of the process
adjusting the

s produced by
K products are

as a standard
the process in
ure and work

y deployed as

ilored instance of-the standard process. The achievement of this attribute is reflected in the fidelity to

bcess, and the

ts are used to
5s goals. The
e collection of

meg

basufes relevant to the performance of the process and the quality of the work products.

The measures

are applied to determine the extent of achievement of the organization's business goals.

process control (PA 4.2) — it determines the extent to which process is quantitatively managed to

produce a process that is stable, capable, and predictable within defined limits. The achievement of this
attribute implies the application of analysis and control techniques to ensure that the process performs
within defined limits and that corrective action are taken to address deviations.

process innovation (PA 5.1) — it determines the extent to which changes to the process are identified

from analysis of variation in performance, and from investigations of innovative approaches to process
definition and implementation. The achievement of this attribute is concerned with the existence of a
proactive focus on continuous improvement in the fulfilment of both current and projected business goals.
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e process optimization (PA 5.2) — it determines the extent to which changes to the definition, management
and performance of the process result in effective impact that achieves the relevant process improvement
objectives. The achievement of this attribute is concerned with an orderly and proactive approach to
identifying and introducing appropriate changes to the process minimizing undesired disruption, evaluating
the effectiveness of changes and making adjustments as necessary.

B.3 Process Reference Model

The Process Reference Model is composed of the statement of purpose and outcomes of each of the
processes included in Clause 6 and Clause 7 of this International Standard. These are listed in Table B.2.

Fabte B:2—1SOAEC-12267-2008Processes
ISO/IEC 12207 ISO/IEC 12207:2008 Process Name
Clause Number
6 System Life Cycle Processes
6.1 Agreement Processes
6.1.1 Acquisition Process
6.1.2 Supply Process
6.2 Organizational Project-Enabling
Processes
6.2.1 Life Cycle Model Management Process
6.2.2 Infrastructure ManagementProcess
6.2.3 Project Portfolio Management Process
6.2.4 Human Resource Management Process
6.2.5 Quality Management Process
6.3 Project Processes
6.3.1 Project Planning Process
6.3.2 Project Assessment and Control Process
6.3.3 Decision-Management Process
6.3.4 Risk Management Process
6.3.5 Configuration Management Process
6.3.6 Information Management Process
6.3.7 Measurement Process
6.4 Technical Processes
6.4.1 Stakeholder Requirements Definition
Process
6.4.2 System Requirements Analysis
6.4.3 System Architectural Design
6.4.4 Implementation Process
6.4.5 System Integration Process
6.4.6 System Qualification Testing Process
6.4.7 Software Installation
648 Software Acceptance Support
6.4.9 Software Operation Process
6.4.10 Software Maintenance Process
6.4.11 Software Disposal Process
7 Software Life Cycle Processes
71 Software Implementation Processes
711 Software Implementation Process
7.1.2 Software Requirements Analysis Process
713 Software Architectural Design Process
714 Software Detailed Design Process
71.5 Software Construction Process
7.1.6 Software Integration Process
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B.3.1.1

This p
activity

B.3.1.1

The p\
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B.3.1.1
As ardg
a) th

b) st

ISO/IEC 12207 ISO/IEC 12207:2008 Process Name

Clause Number

71.7 Software Qualification Testing Process

7.2 Software Support Processes

7.21 Software Documentation Management
Process

7.2.2 Software Configuration Management
Process

7.2.3 Software Quality Assurance Process

7.2.4 Software Verification Process

7.2.5 Software Validation Process

7.2.6 Software Review Process

7.2.7 Software Audit Process

7.2.8 Software Problem Resolution Process

7.3 Software Reuse Processes

7.3.1 Domain Engineering Process

7.3.2 Reuse Asset Management Process

7.3.3 Reuse Program Management Process

activities of the processes in Clauses 6 and 7 are replaced with corresponding lower-le
scriptions of these lower-level processes are shown below.

Acquisition Process Lower-Level Processes

Acquisition Preparation Process

rocess is a lower-level process of the Acquisition Process. It replaces the Acquisitid
(6.1.1.3.1).

.1 Purpose

rpose of the Acquisition Preparation Process is to establish the needs and goals of the g
municate these with the potential suppliers.

.2 Outcomes
sult of successfulimplementation of the Acquisition Preparation Process:
b concept.orthe need for the acquisition, development, or enhancement is established;

bkeholder requirements are defined;

vel processes.

n Preparation

cquisition and

c) ar

26 isition-strateaviis - develoned: and
= SHOR-StHat S-aeveepea—aha

LU
o gy

d) supplier selection criteria are defined.

B.3.1.2 Supplier Selection Process

This process is a lower level-process of the Acquisition Process. It replaces the Supplier Selection activity
(6.1.1.3.3).

B.3.1.2.1 Purpose

The purpose of the Supplier Selection Process is to choose the organization that is to be responsible for the
delivery of the requirements of the project.
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B.3.1.2.2 Outcomes

As a result of successful implementation of the Supplier Selection Process:

a)

b)

the supplier selection criteria are established and used to evaluate potential suppliers;

other factors; and

c)

an agreement is established and negotiated between the acquirer and the supplier.

B.3.1.3 Agreement Monitoring Process

the supplier is selected based upon the evaluation of the supplier’s proposals, process capabilities, and

This process i
(6.1.1.3.5).

B.3.1.3.1

The purpose g
agreed require

B.3.132 O

As a result of

5 a lower level-process of the Acquisition Process. It replaces the Agreement Monitoring

Purpose

ments.

Litcomes

buccessful implementation of the Agreement Monitoring Process:

a) joint activities between the acquirer and the supplier are performed as needed;

b) informatign on technical progress is exchanged regularly with the supplier;

c) performance of the supplier is monitored against the agreed requirements; and

d) agreement changes, if needed, are negotiated between the acquirer and the supplier and docume
the agreement.

B.3.1.4 Acquirer Acceptance Process

This process is a lower-level process of.the Acquisition Process. It replaces the Acquirer Acceptance

(6.1.1.3.6).

B.3.1.4.1 Purpose

The purpose ¢
criteria are saf

B.3142 O

f the Acquirer Acceptance Process is to approve the supplier's deliverable when all acce
isfied.

Litcomes

activity

f the Agreement Monitoring Process is to track and assess performance of the supplier against

hted in

activity

ptance

As a result of successful implementation of the Acquirer Acceptance Process:

a) the delive
b)

c)

92

red software product and/or service are evaluated with regard to the agreement;

the acquirer’s acceptance is based on the agreed acceptance criteria; and

the software product and/or service is accepted by the acquirer.
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B.3.2 Supply Process Lower-Level Processes

B.3.2.1 Supplier Tendering Process

This process is a lower level-process of the Supply Process. It replaces the Supplier Tendering activity
(6.1.2.3.2).

B.3.2.1.1 Purpose

The purpose of the Supplier Tendering Process is to establish an interface to respond to acquirer inquiries and
requests for proposal, prepare and submit proposals.

B.3.2.1-2—Outcomes
As a rgsult of successful implementation of the Supplier Tendering Process:

a) acommunication interface is established and maintained in order to respond-ta acquiref inquiries and
requests for proposal;

b) reguests for proposal are evaluated according to defined criteria to determine whether or not to submit a
prpposal;

c) the need to undertake preliminary surveys or feasibility studies is’determined;
d) suitable resources are identified to perform the proposed work; and

e) a pupplier proposal is prepared and submitted in response to the acquirer request.

B.3.2.2 Contract Agreement Process

This pfocess is a lower level-process of the Supply Process. It replaces the Contract Agreement activity
(6.1.2.3.4).

B.3.2.2.1 Purpose
The pxrpose of Contract Agreement Process is to negotiate and approve a contract/agreemgnt that clearly

and umpambiguously specifies.the expectations, responsibilities, work products/deliverables and liabilities of
both the supplier and the acquirer.

B.3.2.2.2 Outcomes
As a r¢sult of suecessful implementation of the Contract Agreement Process:

a) a pontfact/agreement is negotiated, reviewed, approved and awarded to the supplier(s);

b) mettanisms—formonitoring—the—Tapabitity anmd—performance—of the—supptier(s)—and—for mitigation of
identified risks are reviewed and considered for inclusion in the contract conditions;

c) proposers/tenderers are notified of the result of proposal/tender selection; and
d) formal confirmation of agreement is obtained.

NOTE The Contract Agreement Process is used to obtain formal confirmation of assignments that were offered
during the Supplier Tendering Process.
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B.3.2.3 Product/Service Delivery and Support Process

This process is a lower-level process of the Supply Process. It replaces the Product/Service Delivery and
Support activity (6.1.2.3.6).

B.3.2.3.1 Purpose

The purpose of the Product/Service Delivery and Support Process is to provide the specified product or
service to the acquirer with support appropriate to achieve confidence that the requirements have been met.

B.3.2.3.2 Outcomes

As a result of the successful implementation of the Product/Service Delivery and Quppnrt Process-

a) the contents of the product release are determined;

b) the releage is assembled from configured items;

c) the releage documentation is defined and produced;

d) the releage delivery mechanism and media are determined;

e) release approval is effected against defined criteria;

f)  the produgt release is made available to the acquirer;

g) confirmation of release is obtained;

h) the produgt is completed and delivered to the acquirer;

i) acquirer gdcceptance tests and reviews are supported;

j)  the produft is put into operation in the customers’ environment; and
k) problems|detected during acceptance areidentified and communicated to those responsible for resolution.

NOTE Incremental delivery would be in"completed increments.
B.3.3 Life Cycle Model Management Process Lower-Level Processes

B.3.3.1 Prog¢ess Establishment Process

This process is a lower-level process of the Life Cycle Model Management Process. It replaces the Pfrocess
Establishment|activity (6.2.1.3.1).

B.3.3.1.1 Pulrpose

The purpose of the Process Establishment Process is to establish a suite of organizational processes for all
life cycle processes as they apply to its business activities.

B.3.3.1.2 Outcomes
As a result of successful implementation of the Process Establishment Process:

a) a defined and maintained standard set of processes are established, along with an indication of each
process's applicability;

b) the detailed tasks, activities and associated work products of the standard process are identified, together
with expected performance characteristics;
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a strategy for tailoring the standard process for the product or service is developed in accordance with the
needs of the project; and

information and data related to the use of the standard process for specific projects exist and are
maintained.

B.3.3.2 Process Assessment Process

This process is a lower-level process of the Life Cycle Model Management Process. It replaces the Process
Assessment activity (6.2.1.3.2).

B.3.3.2.1 Purpose

The purpose of the Process Assessment Process is to determine the extent to which the|organization's
standgrd processes contribute to the achievement of its business goals and to help the organization focus on

the negd for continuous process improvement.

B.3.3.2.2 Outcomes

As a result of successful implementation of the Process Assessment Process:

a)

b)

c)

B.3.3.3 Process Improvement Process

information and data related to the use of the standard process ‘for specific projects|exists and is
maintained;

the relative strengths and weaknesses of the organization's standard processes are unders{ood; and

agcurate and accessible assessment records are kept’and maintained.

This process is a lower-level process of the Life*Cycle Model Management Process. It replacgs the Process

Improyement activity (6.2.1.3.2).

B.3.3.3.1 Purpose

The plirpose of the Process Improvement Process is to continually improve the organization’g effectiveness

and efficiency through the processes used and maintained and aligned with the business need.

B.3.3.3.2 Outcomes

As a r¢sult of successful implementation of the Process Improvement Process

a)

b)

c)

d)

e)

cgmmitmentis established to provide resources to sustain improvement actions;

issues, arising from the organization's internal/external environment are identified as| improvement

xt H o FH 90 | £ kK s
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analysis of the current status of the existing process is performed, focusing on those processes from
which improvement stimuli arise;

improvement goals are identified and prioritized, and consequent changes to the process are defined and
implemented,;

the effects of process implementation are monitored and confirmed against the defined improvement
goals;

knowledge gained from the improvements is communicated within the organization; and
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9)

NOTE 1

on.

satisfaction reports, organizational effectiveness/efficiency, cost of quality.

NOTE 2  The current status of processes may be determined by process assessment.
B.3.4 Human Resource Management Process Lower-Level Processes
B.3.4.1 Skill Development Process

This process
Development

B.3.4.1.1

The purpose (

possess the n

B.3412 O
As a result of
a) training is|

b) training ig

using meq

B.3.4.2 Skil

This process
Acquisition an

B.3.4.2.1

The purpose
individuals wh
cohesive grou

B.3422 O

As a result of

is a lower-level process of the Human Resource Management Process. It replaces th

the improvements made are evaluated and consideration given for using solutions elsewhere within the
organizati

Information sources providing input for change may include: process assessment results, audits, customer's

e Skill

betivity (6.2.4.3.2).

Purpose

beded skills and knowledge to perform their roles effectively.

ltcomes
successful implementation of the Skill Development Process:
developed or acquired to address the organization and project training needs; and

conducted to ensure that all individuals have the<kills required to perform their assign
hanisms such as training strategies and materials:

Acquisition and Provision Process

s a lower-level process of the Human*Resource Management Process. It replaces th
i Provision activity (6.2.4.3.3).

Plrpose

bf the Skill Acquisition and’ Provision Process is to provide the organization and projec
0 possess skills andtknowledge to perform their roles effectively and to work togethg
D.

Litcomes

successfukimplementation of the Skill Acquisition and Provision Process:

f the Skill Development Process is to provide the organization and projectwith individug

Is who

ments,

e Skill

ts with
rasa

a) individuals with the required skills and competencies are identified and recruited;

b) effective interaction between individuals and groups are supported;

c) the work force have the skills to share information and co-ordinate their activities efficiently; and

d) objective criteria are defined against which group and individual performance is monitored to provide
performance feedback and to enhance performance.

B.3.4.3 Knowledge Management Process

This process is a lower-level process of the Human Resource Management Process. It replaces the
Knowledge Management activity (6.2.4.3.4).
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