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Foreword

998(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

liaiso

In the

The
techr

— rpe 1, when the required support cannot be obtained for the publication of an\lnternational Standard,
e

— Ilﬁ/pe 2, when the subject is still under technical development or where.for any other reason there is th

h with ISO and IEC, also take part in the work.

ical committee may propose the publication of a Technical Report of one of the following types:

peated efforts;

ut not immediate possibility of an agreement on an International Standard;

mittees

orate in fields of mutual interest. Other international organizations, governmental and non-govertimgntal, in

field of information technology, ISO and IEC have established a joint technical committee, ASO/IEC JTC 1.

main task of technical committees is to prepare International Standards. In exceptional circumstances a

despite

e future

— i/pe 3, when a technical committee has collected data of a different kind from that which is normally published

Tech
can
revie

ISO/I
JTC

s an International Standard (“state of the art”, for example),

ved until data they provide are considered to be n@ longer valid or useful.

EC TR 15271, which is a Technical Report ‘of type 3, was prepared by Joint Technical Committee
|, Information technology, Subcommittee SE€ 7, Software engineering.

hical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether they
pbe transformed into International Standards. TechqiCal Reports of type 3 do not necessarily havge to be

SO/IEC



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



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

TECHNICAL REPORT ©ISO/IEC ISO/IEC TR 15271:1998(E)

Information technology — Guide for ISO/IEC 12207 (Software Life
Cycle Processes)

1 Scope

1.1 Purpose

The purpose of this Technical Report is to provide guidance on the application of ISO/IEC12207.
This [Technical Report elaborates on factors which should be considered when applying ISO/IEC 12207 apd does
this ip the context of the various ways in which ISO/IEC 12207 can be applied.\The guidance is not intgnded to
provigle the rationale for the requirements of ISO/IEC 12207.

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

1.2 Audience

This [rechnical Report is written for those who will use or apply 1ISO/IEC 12207 in contractual situations, on a project
irresgective of size or complexity, in an organization as a “self-evaluation or for software process imprgvement
initiatives.

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

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

1.3 Prerequisites

The prerequisites to using-this Technical Report are:

Availability 6f£1SO/IEC 12207,
Familiarity with ISO/IEC 12207;

o

c) FEamiliarity with the relevant organizational policies;

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

2 References

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

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

ISO/IEC TR 15504 (all parts), Information technology — Software process assessment.
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3 Notation
Diagrams depicting the processes and activities of ISO/IEC 12207 follow the style used in ISO/IEC 12207 as shown
in Figure 1.
. /
Process Activity
Figure 1 — Drawingnotation
4 Basic concepts behind ISO/IEC 12207
4.1 Engineering discipline
The application and practice of software engineering is a relatively young discipline when compared t
traditional branches of engineering.<As a result, the control which usually accompanies traditional engine
projectd has not always been achieved for software.
The unglerlying philosophy ,of ISO/IEC 12207 is that aspects such as software development and mainter,
should |be conducted in-.a_smanner which exhibits engineering discipline. Following this approach allow
establishment of a framework which has clear linkages to the system engineering environment i.e. one
includeg software, hatdware, people and business practices.
4.2 Software life cycle architecture
ISO/IEQ 12207 establishes a top-level architecture of the life cycle of software from conception through retire
The architecture is constructed with a set of pracesses and in'rprrplatinnqhilnq among these pracesses
processes are based upon two primary principles: modularity and responsibility.
4.2.1 Modularity
The processes in ISO/IEC 12207 are modular, in that they are:
a) Strongly cohesive. All the parts of a process are strongly related;
b) Loosely coupled. The number of interfaces among the processes is kept to a minimum.
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In principle, each process is dedicated to a unique function within the life cycle and may employ another process for
a specialised function. The following presents the rules for identifying, scoping, and structuring the processes:

a) A process must be modular i.e. one process should perform one and only one function within the life cycle

and the interfaces between any two processes should be minimal,

b) Each process is invoked in the architecture;

c
d
e
f
4.2.2
In IS

persd
club.
or a
same

Each
orm
the o
that ¢

The
proje

4.3

The processes are grouped into three broad classes:

43.1

The primary.processes are:

) If a process A is invoked by a process B and only process B, then A belongs to B;
e I — aretion rritsetf
It must be possible to verify any function within the life cycle model;

Each process should have an internal structure defined sufficiently so as to be executable,

Responsibility

D/IEC 12207, the terms “organization” and “party” are nearly synonymous. _An:organization is a
ns organized for some specific purpose, and may be as diverse as a corperation, agency, society,
The size of an organization may vary from one person to many persons. \When an organization, as
bart, enters into a contract, it is a party. Organizations are separate bhodies, but the parties may be f
organization or from separate organizations.

process in ISO/IEC 12207 is considered to be the responsibility of a party. An organization may perf

rganizations being identified as the responsible party. A party executing a process has the responsi
ntire process even though the execution of individual tasks-may be by different people.

esponsibility feature of the life cycle architecture facilitates tailoring and application of ISO/IEC 122
Ct, in which many persons may be legitimately invelved.

The nature of the processes

O Primary;
0 Supporting;

O Organizational.

Primary. processes

body of
nion or
a whole
rom the

prm one

bre processes. A process may be performed by one organization or more than one organization, with one of

bility for

D7 on a

Pl Acquisition;

O Supply;
O Development;
O Operation;

0 Maintenance.

In practice, the Acquisition process causes the initiation of the software life cycle. The Supply process responds by

perfo

rming the Development, Operation, and/or Maintenance processes.
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4.3.2

Supporting processes

The supporting processes are:

A suppq
4.3.3

The org

An orgd

4.3.4

Each pr
its cons

© ISO/IEC

O Documentation;

O Configuration management;

O Quality assurance;

O Verification;

O Validation;

O Joint review;

O  Audit;

O Problem resolution.

rting process may be employed by another process which thus supports the‘former with a specific purgose.

O

O

O

O

Organizational processes

anizational processes are:

Management;
Infrastructure;
Improvement;

Training.

Process refinement

Table 1 — Process breakdown

nization may employ these processes.organization-wide to establish, implement, and improve a life [cycle
process.

ocess is further defined.in-terms of its own constituent activities, each of which is further defined in terms of
ituent tasks. An activity’within a process is a set of cohesive tasks. Within ISO/IEC 12207 there are:

Class Processes Activities asks

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

4.4

SO/
SO/

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

O “Should” to express a recommendation among other possibilities;

I3 W L

1 + H="= H + - £ oo o oo HA watlbia-th HEN TS
I IVluy Winmuiealc A CUUTOCT UT ALLIUTIT 'JCI TTHHOoOTUTC VWILTTITT UTC 1imrimto U
Processes and projects

C 12207 describes the set of processes used on large and/or complex software pfojects. H
C 12207 is designed to be tailorable for a software project of any type and of lesser sizes and comy

It is gdlso designed to be used whether the software is a stand-alone entity, or a part of the total-system.

The
sequ
proje

processes, activities, and tasks in ISO/IEC 12207 are arranged in their mosthgeneral, natural p
bnce. This positional sequence does not dictate the life cycle model sequence,\lt is intended that the {
Ct select, order, tailor and iterate the processes, activities, and tasks as applicable or appropriate.

On the same project, ISO/IEC 12207 may be separately applied more thansonce. For example, in a given §

deve
supp

opment project, an acquirer may request a supplier to perform software development with the acquirer
ier executing one application of ISO/IEC 12207. The supplier may-then request its sub-contractor to pe

or part of the software development. The supplier (now in an acguisjtion mode) and its sub-contractor (in
modg) execute a separate application of ISO/IEC 12207. In both Situations, it is necessary to tailor ISO/IE(
to reflect the arrangements.

See

4.5

An o
acqu

The

lause 6 Application on projects for further details.
Processes and organizations

ganization (or a party) derives its name from the process it is currently performing, for example it is ¢
rer when it performs the Acquisition process.

brocesses in ISO/IEC 12207 form~a comprehensive set to cater for a wide variety of organizatio

organization, small or large, depending on its business purpose, can select an appropriate subset of the pr

(and

associated activities and tasks) to fulfil that purpose. ISO/IEC 12207 is intended to be applied internal

organization or contractually by.two or more organizations. In order to facilitate application of ISO/IEC 122(
internally or contractually, thetasks are expressed in contractual language. When applied internally, the cor
langyage is interpreted.as-self-imposed tasks as described in clause 7 Application in organizations.

ISO/I
usua

EC 12207 iscto-be harmonized with an organization’s policies and standards that are already in plg

software develepment. When applying ISO/IEC 12207 within an organisation, it is therefore important to cl

relati
empl

bnshipsbetween ISO/IEC 12207, the organisation's own standards, and the various techniques that ha
Dyed:

owever,
lexities.

psitional
oftware

oftware
and the
rform all
supplier
C 12207

alled an

ns. An
hcesses
ly by an
7 either
tractual

ce. It is

ly the case that an organisation has been utilising its own existing standards and specific techniques for

arify the
ve been

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

Resolution of any conflicts is left to the organization applying ISO/IEC 12207 and may involve developing a mapping
and if necessary, filling any gaps.
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Level 1

Neither input nor output is defined. ISO/EC 12207

Work is done according to the items in each process.

Level 2
WOTR TS TOTTE aCCoraing 10 procedures

in a defined sequence.

! Standards in the organization |

Level 3 Domain specific standards | | Techniques

Procedures are detailed for a specific domain.
They contain techniques for problem resolution.
Tools are provided which support the various techniques.

Figure 2 — Relationship with existing documents

4.6 Software and systems
4.6.1 |Interface with systems engineering

ISO/IEQ 12207 establishes a strong link between the system as a whole and the software. This is posgsible
becaus¢ ISO/IEC 12207 is based upon generaksystems engineering.

To a certain extent, ISO/IEC 12207 is designed to function within a systems engineering process. Whep the
softwarg is part of the total system, theisoftware is isolated from the system, produced, and integrated back info the
system| This feature of ISO/IEC 12207 is useful when there are no system-level standards available. Whehn the
softwarg¢ constitutes the entire scope of interest, the system-level tasks may be treated as useful guidance¢. In
either ¢ase, ISO/IEC 12207 provides for the meaningful participation of software engineering in systems
enginedring.

4.6.2 |Relation between software and the system

A systen is a spéecific combination of hardware, computers, software, material, people, and facilities as illustrated in
Figure 3. In reality, it is the system that must perform. In the parent system, processes such as business procg¢sses
exist. Spftware serves by providing for the execution of certain functions of these processes in computers.| The
softwarg¢ ‘eould be resident in a computer, embedded in a piece of firmware, or integral to a hardware item. Inh any
case, the acquisition, supply, development, operafion, or maintenance of the software needs to be in coordination
and harmony with those of the parent system.
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Business processes in the system

System \%O Computer
) System
O
N
QO
N
Figure 3 — SOW in a system
o
Q\

Withip an organization there may be a numt@b of computer systems supporting the business processgs as in
Figurg 4. N~
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/

Organization

4.6.3 |Systems based on software

Althougp
and Ma
cycle prpcess in ISO/IEC 12207

46.4

Two typ
scope for these agtivities is reflected in the name.

Figure §

Classification af system and software activities

Figure 4 — Computer systems in an organization

ISO/IEC 12207 definesthe/system, it only covers the life cycle process such as Development, Ope
ntenance of the system focussed on the software. Therefore, there is no definition for the hardwaie life

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

symmetnand correlation between the system and software activites 0@

ation

es of activities are recognized in the Development process in ISO/IEC 12207, i.e. system and softwarel. The

e the
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5.3.2 5.3.11
System ISO/IEC 12207 system related System
requirements activities qualification
analysis testing
533 5.3.10
~ System System
S o architectural integration
S o design
~
~
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~
<
534 S S -7 539
Software S - Software
requirements qualification
analysis testing
(a1
5.35
Software 538
. Software
architectural : h
h integration
design
N J
4 2\
5.3.6
Software
detailed
design
5.3.7
Software
coding and
testing
ISO/IEC 12207 software related
activities
Figure 5 — ISO/IEC 12207 activity classification

As shown in Figure 5, the system activities in the JSO/IEC 12207 Development process begin with 5.3.2|System
requifements analysis and terminate with 5.3.11_System qualification testing.

Clauge 8 of this Technical Report describes how a system is a combination of hardware, software and|manual
operations. The division of a system into;these elements being performed through the 5.3.3 System archjitectural
design activity of ISO/IEC 12207. The software activities which evolve from this architectural design in tufn begin
with $.3.4 Software requirements analysis and terminate with 5.3.9 Software qualification testing.

Oncq software development has been completed, hardware and manual operations are integrated through the
ISO/IEC 12207 subclause.5.3.10 Software integration, and 5.3.11 System qualification testing is then performed.
Basef on the activities described above, it may be deduced that the system activities are a superset of the goftware
activifies.

4.7 Management and planning

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

4.7.1 Project management plan

In the Supply process, subclause 5.2.4.5 of ISO/IEC 12207 requires that a project management plan is produced
and in subclause 5.2.5.1 this plan is executed and controlled. The Supply process in subclause 5.2.5.3 further
provides for monitoring and reporting against technical performance, cost and schedules.
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The items which are listed for consideration in subclause 5.2.4.5 of ISO/IEC 12207 include those relating to
processes from the Supporting and Organizational process categories. A number of these processes require that
plans be produced e.g. quality assurance, verification and training. Depending on the size and complexity of the
project, as well as consideration of the need for subcontracting out some or all of this work, these plans may either
be incorporated into the project management plan or developed as separate subordinate documents.

Where subcontractors are used, these should be managed via subclause 5.2.5.4 of ISO/IEC 12207 taking into
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ary of the set of subordinate plans may be taken from Table B.2 and Table B.3.

Document control

Lirements for managing documents including plans are described in the Documentation process.
Implementation of quality management principles

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

12207 provides the requirements for a comprehensive, integrated set of processes covering the sof]
b, It provides each process with access to a “plan-do-check<act” cycle through the Improvement procq
| quality related activities as an integral part of the software life cycle and appropriates those activit
processes of the life cycle. That is, each process and the’personnel responsible for performing the prq
gned relevant process-internal quality related activitiest

Quality Assurance process
plity Assurance process is dedicated to assuring compliance of products and services with their spe
hents and established plans. Persons fesponsible for this process are provided with the nece
htional freedom and authority. Organizational freedom means the freedom from those who are di
e actions.

Improvement process

12207 contains an¢dmprovement process for further improving quality organization-wide i.e. indepengd
hctual obligationsy

Flexibility ahd-responsiveness to evolving technology

12207-is*flexible and responsive to the evolving software engineering discipline. It accomplishes th
0 atop-tevel, open architecture i.e. ISO/IEC 12207 is:

[ware
ss. It
es to
Cess

cified
ssary
rectly

ible for producing the product, while authority means the authority to conduct evaluations and ifitiate

lently

is by

a)

10

Useable with any:

O Life cycle model (e.g. waterfall, incremental or evolutionary);

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

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

These are dependent upon the project and state of the art of technology, and their selection is left to the

user of ISO/IEC 12207.
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b) Flexible from a top-level viewpoint i.e. the activities and tasks of a software life cycle process are “what-to-
do” items not “how-to-do” items. In other words, a task might be “develop and document an architectural

design”, but not “develop or document the architectural design using the top-down, functional-design

method”. This scheme provides an acquirer an avenue to specify an end product or service and, at the
same time, allows the vendor to be creative and to employ appropriate methods, techniques, and tools to

produce the product or provide the service.

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

4.10

ISO/I

outpyts from the processes, it does not specify the format or content of documents. Nor d@es-it prescribe
combline outputs of a similar nature, such as plans, specifications, or test requirements. See-Annex B for d

docu

411

ISO/I
of sp

are lgft to the users of ISO/IEC 12207.

412

SO/

NOTE ISO/IEC 12207 contains’ a set of requirements in the form of "shall" statements. Users of ISO/IEC 1220]
forced to comply with the document as a whole i.e. there is no "shall" statement in ISO/IEC 12207 requiring complig

the w|

be th¢ basis of an agreement or they can agree to tailor ISO/IEC 12207 to suit their particular requirements.

reasonably |dent|f|ed planned and acted upon

d) An organization declares publicly as a:condition of trade, a set of processes, activities, and tasks fro

b) A software project tailors appropriate processes, activities, and tasks, which are performed in accorg

organizational culture.

Processes and documentation

EC 12207 is not a documentation standard i.e. even though ISO/IEC 12207 asks for documenting

mentation requirements.

Software metrics

EC 12207 does not define or prescribe the attributes of software (such as reliability or maintainability)
bcific metrics and indicators. It does provide the means for spegifying such software attributes but thq

Compliance

EC 12207 may be complied with in the following\ays:

ISO/IEC 12207, with which suppliers\te the organization comply;

with contractually established criteria.

nole standard. This wotld be on agreement between two parties. The parties can agree that ISO/IEC 12207 a

Summary

€ 12207 is not a substitute for systematic, d|SC|pI|ned management and englneenng of software

certain
how to
etails of

n terms
e details

m

ance

[ are not
nce with
it is will

gystems.

can be

ISO/IEC 12207 contalns a set of WeII deflned bwldlng blocks

(processes). The user of ISO/IEC 12207 has to select, tailor, and assemble them as is appropriate and cost-
effective for the organization and the project. The architecture, intent and integrity of ISO/IEC 12207 sh
preserved when it is tailored. For example, by inclusion of the element, but annotated as “Not applicable” plus the
reason for the exemption.

ould be

11
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5 Implementing ISO/IEC 12207
51 Overview
ISO/IEC 12207 may be implemented for a variety of reasons including:
O For use on a specific project, to define the software processes, activities and tasks required;

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

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

Whatevgr the reason for implementation of ISO/IEC 12207, a suggested implementation strategy consists of the
following:

a) Plan the implementation;

b) Tailoring ISO/IEC 12207;

¢) Conduct pilot project(s);

d) Formalize the approach;

e) Institutionalize the approach.
This strategy is typical of the approach that must be followed whef introducing changes into an organizatipn or
project.| The implementation strategy described above may be repeated several times within a project or acrogs an
organizgtion as additional processes are addressed and/or improved.
When 4 project or organization is already in a steady.state, i.e. where ISO/IEC 12207 processes have |been
established and institutionalized, then the implementation strategy could be shortened and would probably include
the follogwing:

a) Plan the implementation;

b) Tailoring ISO/IEC 12207 (for.the'risk level of the work);

¢) Conduct the project(s).

5.2 Plan the implementation
Implementing ISO/IEC 12207 should be considered as a specific project and planned as such.

The follpwing.are*examples of items to consider while planning the implementation project:

a) Define the scope of the prnjnr‘f Possihilities include:

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

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

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

12


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

© ISO/IEC

ISO/IEC TR 15271:1998(E)

O Adoption of ISO/IEC 12207 across all projects and within all parts of the organization. It is unlikely that
any organization except a very small one would take this approach. It would be relevant though for a

new subsidiary of an existing organization that has adopted ISO/IEC 12207 into working practice

previously.

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

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

d) Identify the resources available for the implementation of ISO/IEC 12207, such as time, money,~ pedple and
equipment;

g) Create and document the project management plan for implementing ISO/IEC 12207

5.3 Tailoring ISO/IEC 12207
When the point for tailoring is reached, the Tailoring process defined in Annex-A of ISO/IEC 12207 is |utilized.
Advige on tailoring for specific uses of ISO/IEC 12207 is included in this Technieal Report in clause 6 Appliciation on

proje

Advig
in An
withi

Figur
detai
Thes

Cts, clause 7 Application in organizations and clause 8 Application using-a system life cycle model.

e on tailoring in this Technical Report should be read in conjunetion with the general tailoring advice c¢ntained

nex B of ISO/IEC 12207, using the material which is relevantto the situation. For example, the use
an organization and also involve system life cycle model aspects.

may be

e 6 of this Technical Report illustrates the sequence ©f events in the Tailoring process which is discyissed in

in Annex A of ISO/IEC 12207. Specific examples of tailoring are included in Annex D of this Technical
b examples:

0 Use scenarios to define the project environment;
O Where necessary, define additional activities and tasks;

O Summarize the tailoring decisions and provide a rationale for tailoring.

Report.

13
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Identify project
environment and
characteristics

Solicit inputs

Select processes,
activities and tasks

Document
tailoring decisions
and rationale

Figure 6 — Tailoringéactivities

5.3.1 |[ldentify the project environment and characteristics
Organizational characteristics may be determined by considering such issues as:
0 What processes, policies and procedures are already in place?
(It is vital to recognize the existing processes and practices that are already successful. These neefd to
be incorporated into the,everall suite of required processes.);
O Is this process fundamental to achieving the organization’s goals?;
O Is there a highthusiness risk involved?;
O Where arelthe problem areas?;

0 Whatis'the organizational culture (early adopters or adverse to change)?;

[{>-What are the support requirements?.

The project characteristics may be determined by considering such issues as:

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

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

0

0

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

Is new technology being used?.

14
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The requirements derived from the relevant business and contractual needs are a major driver in tailoring
ISO/IEC 12207. For example, ISO/IEC 12207 could be tailored according to the contract between a supplier and the
purchaser of the product. A customer may only require the design of software to be carried out and not full

deve

lopment of a software system.

instead of consumer software, the number of tasks from ISO/IEC 12207 could be quite different.

In another instance, if the customer requirements are for safety critical software

Affected parties should be involved in the tailoring decisions. These people can help ensure that the resulting

tailore
5.3.3

Ident
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Select processes, activities and tasks

fy and prioritize the processes or parts of process within ISO/IEC 12207 that will be implemented. It i usually

prefefable to start with those processes that will achieve the most significant returns, rathér than attempting to

implgment all of ISO/IEC 12207 at once.

SO/

partiqular software life cycle model. Mapping the current processes, practices and/or methods to the prg

activi

The mapping may be used to verify the completeness of the approach i.e. to“identify where gaps exist betw

curre

53.4

When applying ISO/IEC 12207, a mapping of the defined processes, activities and tasks onto the selected s

life c
this
ISO/I

The ¢xamples in Annex D illustrate how a mapping\may be documented.

54

When introducing ISO/IEC 12207 in an‘arganization across many projects, some pilot use in key areas and

proce
apprq

EC 12207 does not define the sequencing of processes, activities and tasks and it does not presc

fies and tasks of ISO/IEC 12207 is useful at this stage.

nt situation and the target situation i.e. where processes from ISO/IEC, 12207 are used.

Document the tailoring decisions and rationale

cle model(s) should be documented together with the determined relationships and the reasons for
pproach. This documentation should be incorporated into the project management plan for imple
C 12207 as it provides a reference framework for evaluating the success or otherwise of the approack

Conduct pilot project(s)

sses will help to limit the expasure of the organization. A successful introduction would usually inclu
aches as the following:

Identify pilot projects_which can utilize the processes selected. These pilot projects should be chose

and that can/be-expected to provide quick, visible results;
Select ateam of volunteers to conduct the pilot projects then publicize and reward their efforts;

Train‘alinvolved. Awareness can be aided by regular communication of progress in the implemental
prageess, in addition to formal training classes;

ibe any
cesses,

een the

oftware

dopting

menting
taken.

for key
de such

non

the basis of high\priority work, that will result in significant improvements, with a high probability of suiccess,

fion

Plan the pilot projects and identify critical success factors;

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

f)

Report;

n.

Execute the pilot project(s), tracking and documenting the performance against the critical success factors.

Document lessons learned throughout the pilot project(s). And incorporate the lessons learned into revised

processes.

15
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5.5 Formalize the approach

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

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

5.6 Institutionalize the approach
Institutignalization focuses on what is involved in ensuring that a process is used consistently and.automatically
throughput the project or organization. This also involves measuring performance of the process,cand implemgnting

procesy improvement again as necessary. This could involve invoking the Improvement process describgd as
clause 7.3 in ISO/IEC 12207.

6 Application on projects

This clduse provides additional guidance on applying ISO/IEC 12207 for a project. However, the guidance s not
exhaustive because of the variability which can occur from one project to anather.

Aspectqd which can influence how the software would be acquired, developed, operated, or maintained include:

O Variations in organizational policies and procedures;

O

Project-unique acquisition-supply strategies;
O Project size and complexity;

O System requirements.

ISO/IEQ 12207 is written to accommodate'such variations and for any project. Therefore, in the interest of cost
reductign and quality improvement, ISO/IEC 12207 may need to be tailored for an individual project. All|roles
involved in the project should be given‘the opportunity to contribute to tailoring.
6.1 Factors in applying ISO/IEC 12207

The follpwing subclauses examine the key factors which should be considered when applying ISO/IEC 12207 on a
project.| These factors_ are not exhaustive, represent current thinking and will interact with and affect each |other
depend|ng upon the software project. When considering the project environment, it may be useful to group the

factors into e.g.

O Organizational issues;

O Project risk;

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

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

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

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

ISO/IEC TR 15271:1998(E)

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

simulation;

O Identify whether ISO/IEC 12207 would be used for the development, operation, or maintenanc
software.

e of the

See the relevant subsequent parts of this clause of this Technical Report and ensure that the necessary interfaces

have peen-established-withinthe-systemtifecyctemodet:
6.1.2| Organizational policies and procedures
Ident|fy the relevant policies and procedures of the organizations involved, particularly of the acquirer and s
with yhich the software project needs to comply. Examples include policies and procedures related to:
0 Security;
O Safety;
0 Privacy;

Ident
may
ensu

The above policies and procedures need\to-be considered during the development, operation, and mainter]

the s
activi
incor

6.1.3

Ident
chara
arec

Exanpples ofisystem-level characteristics (if allocated to software) that should be considered include:

O Risk management;
0 Use of an independent verification and validation agent;
O Use of a specific computer programming language;
O Hardware resourcing.
fy any pertinent laws and regulations including,those related to environment, public safety and priv

mpact the software project. It may be necessary to monitor such external sources on an ongoing
e that the system is compliant.

oftware as appropriate. For example, if there are safety and security policies, the requirements
lies of the Development protess and the system operation activity of the Operation process
horate these policies.

System characteristics
fy sub-systems and configuration items of the system to an appropriate level of detail. Identify

cteristics, especially those that are allocated to software. Include in the identification those characteris
fitical to thesoperation of the system.

B " Inter-system and intra-system interfaces;

supplier,

Acy that
pasis to

ance of
hnalysis
heed to

system
tics that

O User interfaces;

O

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

O Presence of firmware;

O

Availability of suitable computers.

17
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If the system has many sub-systems or configuration items, the system-level activities in the Development process
be carefully performed for each sub-system and configuration item. All interface and integration
requirements should be considered. The same rigour may not be necessary for a small system.

should

6.1.4

Software characteristics

Identify software-level characteristics. Examples include:

O Potential number of software configuration items;

If the spftware has many software configuration items, components, and units,(the software-level activities

Develoq
integrat
applicaf]

Determ

considefing the critical system and software characteristics.

6.1.5

Identify

All doc
mainter
need to

O Types, size, and criticality of software;

O Technical risks;

O Types, extent, and medium of documentation;

O Whether new development, modification, or reuse;
O Aspects included in ISO/IEC 9126 such as reliability.
ment process should be carefully performed for each software configuration item. All interface

on requirements should be considered. The same rigour may not be necessary for a small sof
on.

ne the extent of management control and evaluation-related activities that would be needed for softwa

Software maintenance strategy

considerations relating to the maintenance of the software. Typical considerations include:
O Expected period of the maintenance;

O Degree of change over time;

O The criticality of the application;

O Who will perform the maintenance;

O The extent of trajning;

O The environment needed for software maintenance, including testing.

imentation ‘fequirements should be considered, especially if the software is expected to have a

ance period or is expected to change significantly. If appropriate, the documentation environment
be preserved to facilitate future retrieval.

n the
and
tware

re by

long
may

Itis use

fulto have the documentation available electronically throughout the maintenance period.

6.1.6

Life cycle model of the project

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

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

the end

18

of the activity i.e. before the next activity commences.
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Diversity of the parties involved

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

A large project involving many persons needs significant management supervision and control. For example,
internal and independent evaluations, reviews, audits, inspections and report generation are important tools for a
large project. For small projects, these controls may be excessive and should be applied carefully.

6.1.8

Software tynes
EA

Dete

The
differ

O

a) New development;
b) Off-the-shelf;

¢) Firmware;

d) Stand-alone;

e) Non-deliverable.

a) New development.

b) Off-the-shelf.

mine which types of software are involved, as different types of software require different tailoring’dgcisions.
Examples of the types of software are:

ollowing presents some basic guidance on the key types of software. The main point to remembef is that
bnt types of software enter the Development process at different’points in the set of activities.

This software enters the Development process: at the beginning. All of the requirements urlder the
Development process should be considered,

Use of off-the-shelf software exactly “as is”. This type of software has already been designed, cofled and
tested but more testing may_be required depending on such factors as criticality and history of use. It
enters the Development, process no later than software qualification testing as the full DevelJopment
process may be excessive. Performance, documentation, proprietary rights, and future support related
to the software should-be evaluated.

Incorporation (of-off-the-shelf software without modification but where for example configurption of
applicationparameters is required. An example would be where parameters are required to b¢ set for
such items)as currency, date format or paper size. This type of software enters the Development
process.when software units are tested or integrated, as judged appropriate. The full DeveJopment
pracess may be excessive. Performance, documentation, proprietary rights, and future support related
to-the software type should be evaluated.

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

documentation s not_avaitabte, —Depending omn the criticatity and—expected—future changes, the
Development process should be used via the Maintenance process. The Development process is
entered at software coding and testing. Performance, documentation, proprietary rights, and future
support related to the software should be evaluated.

c) Firmware

Software or firmware embedded in or integral to a system. Since such software is a part of a larger
system, the system-related activities in the Development process should be considered. In the system-
related activities, only one verb “perform” or “support” needs to be selected. If the software or firmware
is not likely to be modified in the future, the extent of documentation needs should be carefully
examined.

19
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Software that is stand-alone. Since such software is not a part of the final system, the system-related
activities in the Development process need not be required. Documentation needs, particularly for

maintenance, should be carefully examined.

e) Non-deliverable.

As no items are being acquired, supplied, or developed, no clause of ISO/IEC 12207 except clause
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a piece of such software for future operation and maintenance, then this software should be tréat
in b) through d) above.

Project size

of, say, three people. Large projects, or projects with subcontractors require-careful manage
ion and control. Some projects achieve this through joint reviews, audits, verification, validation and g
ce. For small projects, all these controls may be excessive.

Project criticality

re dependent the system is upon the software operating correctly*and being finished on time, the
and control are needed. Conversely, extreme overseeing and control of non-critical software is probab
bctive. (See clause 6.4.1.1 of ISO/IEC 12207 for an explanation of+criticality.)

Technical risk

ment of software may have technical risks. If the seftware technology used is not mature, the sof
eveloped is unprecedented or complex, or thevsoftware contains safety, security, or other g
hents, then rigorous specification, design, testing;*and evaluations may be needed. Independent verifig
dation may be important.

Application in organizations
Considerations and technigues
ations would generally use)ISO/IEC 12207 as part of an effort to improve software related processes

through standalone _use or in conjunction with available process assessment and capability determir
5 such as ISO/IEC TR/15504.

ration is given to the issues raised in clause 6, and the strategies described in clause 5 of this Tec
hre followed by organizations when using ISO/IEC 12207.

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

20

O Verifying the thoroughness of an existing method. This would usually be more relevant where the

method was developed inhouse or adopted and extensively modified;

O Adapting an existing method to cater for the risks associated with moves into new market sectors

where more rigour is required because of perceived risks;

O Developing a new method e.g. to meet the needs of a new organization. This includes organizations
created through mergers or business alliances. It may be necessary to maintain several process

models to suit particular activities;
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O Managing the introduction of new technology. Examples include the automation of existing
processes, or a change in the techniques used to implement a software product. ISO/IEC 12207

ISO/IEC TR 15271:1998(E)

manual
defines

criteria which can be used to benchmark the completeness of the method before and after the

technology is changed;

0 Evaluating an internal capability of a party to meet agreed criteria e.g. as part of a tender review

process;

O Establishing a benchmark upon which improvement programmes can be developed e.g. audit

against

7.3

As W

affectljed organization is visibly committed to implementing and supporting the changes. In a‘two-party situa

woul
polici
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tasks

For ¢
partig

ISOHEC 12207 armduse of thetmproverment process itsetf:

Management commitment
th any programme which results in changes to work practices, it is essential that the mianagement w|

be initiated by a contract and then, as for general organizational use, it would be:hOrmal practice to g
Es covering the relevant parties.

Application using a system life cycle model

Clause illustrates a generic life cycle model of a system or project and describes how ISO/IEC 12207
pd within that system life cycle model. See Annex C of this Teghiical Report for a summary of typical |
Is.

System life cycle model
ical system life cycle model begins with the cofiception of an idea or a need, runs through the devel
ction, operation, and maintenance of the system, and ends with its retirement. The life cycle n
plly divided using e.g. periods of time or. Mmilestones. Each division represents major, distinct activi
to be performed and may require an authorisation at a transition.

xample, the generic system life cycle model is divided as follows, with each division being adapta
ular system life cycle model:

a) Needs determinatian;

b) Concept explaration and definition;
c) Demonstration and validation;

d) Engineering/development;

@) \Production/manufacturing;

thin the
tion this
stablish

can be
fe cycle

bpment,
hodel is
ies and

ble to a

f) Dcﬁuylllcnb’oojco,
g) Operations;
h) Maintenance and support;

i) Retirement.
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8.2 Software life cycle model

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

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

Figure Tofthis-TechmicatReport presents-hightights of theuse of tSSOAEC 12207 ma generic exampte-system life
cycle model. Its basic purpose is stated briefly, followed by the mode of use of ISO/IEC 12207. Also presenied is
Table 2|containing system life cycle activities and the applicable software life cycle processes.

In any dctivity or across the total life cycle model, an organization may use ISO/IEC 12207 internally, or may retain a
suppliel| to provide the products or services in whole or part.

Demonstration

Y

Needs determination

Use Acquisition process
to decide
technical/operational
economical feasibilty

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

Deployment/sales

Use Acquisition, Supply and
Development processes to install
and eheck-out products

v

Y

Development

Operations

'

Concept definition

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

Use Acquisition and
Supply processes todrigger
the Development process

Use Development process
(fully) to_huild, test and
integrate ‘the product

Use Acquisition, Supply and
Operation processes to provide
operational services

!

Maintenance and support

v

Production

Use Acquisition, Supply and

Maintenance for maintenance/support

Y

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

Retirement

Use Acquisition and Maintenance

for retirement

Y

End

Figure 7 — Using ISO/IEC 12207 to support a system life cycle model
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8.4

Needs determination activity

ISO/IEC TR 15271:1998(E)

During this activity, an idea or a need for a new or improved system is identified and determined. A top-level
statement of need is developed, along with a review of such items as the cost, criticality, and feasibility of the
intended system.

The Acquisition process may be used to help decide whether the need is technologically or operationally feasible
before proceeding with further studies, development, and commitment. Further, the Development process may be

used

to develop software, or the methods or models employed in making the decisions.

8.5
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Concept exploration and definition activity

activity is the initial planning period when technical, strategic, and economic, market (bases are a
ph comprehensive studies, experimental development, and concept evaluation. Solutions proposed
bntified need may be refined, or alternative solutions developed through feasibility evaluations, estimatg

ally preliminary system requirements, and possibly software for prototypes, thdt feed into the next actiy

\cquisition, Supply, and Development processes may be used to:

O Help determine preliminary system requirements;
0 Develop prototypes;

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

Development process itself may be used as a methad#to develop software of the analytical/simulation
bd in studies and decision making and definition of solutions.

Demonstration and validation activity

g this activity, system characteristics, concepts, and solutions, including computer resources, are
bd through systems engineering; development of preliminary equipment and prototype software, ang
valuation. The system characteristics and preferred concepts and solutions are validated to demonst
ystem, including its computer hardware and software resources, is suitable for engineering devel
m requirements are baselined and are allocated initially to its components, such as hardware, co
are, and personnel.  These outputs feed into the next activity.

\cquisition, Supply,-and Development processes may be used for analysing and defining system requir,
vel system désigh solutions, and preliminary requirements for system components, including softwa
lopment process may be used as a method for analysis, demonstration, validation, testing, protot
rements'and design solutions.

ssessed
to meet
s (such

st, schedule, marketing, intelligence and logistics), trade-off studies, and analyses. Outputs of this actjvity are
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8.7 Engineering/development activity

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

ISO/IEC 12207 is designed to be fully applicable during this activity. The processes, activities, and tasks of the
Acquisition, Supply, and Development processes should be selected, tailored appropriately, and applied to perform
softwargdevetopment or upgrades.—This activity Tay mctudeoreor more-iterations of theDevetopment prpcess
executdd in coordination with other system components. Outputs are baselined software requirements, desigr, and
code.

If the spftware to be developed is to be a part of the system, then all the activities of the Development process
should Ipe required. In addition, it needs to be clarified whether the developer would perform or support the sygtem-
related pctivities. If the software to be developed is to be stand-alone and not a part of the system, then the system-
related fpctivities should not be required, but should be considered.

8.8 Production/manufacturing activity

During [this activity, the engineered and developed system undergoes production for the acquirer (usets) or
manufagturing for the market (consumers). The production period contains“approval to produce and produgtion,
until thg system is delivered and accepted. The objective is to efficientlyyproduce and deliver the working and
supported system to the acquirer (users). The manufacturing periodis from the approval to manufactur¢ and
manufagturing until the system is redesigned or retired. The objegtive is to efficiently manufacture and deliver
working|and supported systems to the consumers.

For software, production/manufacturing is minimal when compared to hardware. It involves copying the deve|oped
softwar¢ and documentation onto appropriate media for various users/consumers. (There are no explicit tasks for
this in ISO/IEC 12207.) Local industry practices and .government regulations may be applicable. The Release
Managgment and Delivery activity of the Configuration®Management process may be used for the control of fhese
related fasks. Other activities such as Integration Verification may be used where appropriate.

8.9 Deployment/sales activity

During [this activity, the system undergoes deployment for the acquirer (users) or sales to consumers. | The
deployment period commences with.delivery of the first operational system to the acquirer (users and maintginer).
The salgs period is from the distribution of the first batch of systems to the consumers until the system is withdrawn
from thg market.

The Acquisition, Supply, and-Development processes may be used for installation and check-out of the deve|oped
or modified software.

8.10 |Operationg activity

This activity €overs operation, execution, or use of the system by the users and consumers and ends when the
system jsrremoved from operations.

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

8.11 Maintenance and support activity

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

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

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

8.12 Retirement activity

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

The Acquisition process and the Retirement Activity of the Maintenance process may be used for retiring the

ft ol £ WA H N H + +lo H . pu | £ H HP |
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8.13| Software life cycle processes in a generic system life cycle model

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

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

Software life cyclé processes
Acquisition Supply Development Operation Maintenance
Needs determination S (M)
Concept exploration and S (S) (S),M
definition
Demonstration and validation S S S, M
Sygtem | Engineering and development S S S, M
life Production/manufacturing
cydle Deployment/sales S S S
divisions | Operations S S S
Maintenancesahd support S S S
Retiremént S S
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Quiality processes and evaluation requirements

© ISO/IEC

The Supporting life cycle processes that are associated with quality are shown grouped in the structure diagram in

F|gure 1-4nISOAEC 12207 These prnnaccoc arp:

Within 4
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other re
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verificajon and validation teams and joint reviews and audits could be planned for the project. Here the drive

the sizq
produce

Table A
process
own or
listed b
These 4
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reports

O Quality Assurance;
O Verification;

O Validation;

O Joint Review;

O Audit.

ach of the Primary processes, specific tasks invoke these processes.to)perform evaluation or assess
but there are additional evaluation tasks that are the responsibility, of the person carrying out the
dditional tasks are intended to progressively improve the quality/of the tasks, activities and processes
Fojects, this approach will lead to duplication of effort or moreeffort than is needed to produce a ¢
For other projects, such as mission critical ones, all evaluation processes, activities and tasks W
A key aspect of using ISO/IEC 12207 is therefore the tailoring of the quality related processes to sy
being undertaken, and the mapping of specific quality,processes to the roles that will conduct the pn
12207 recognises this important task as the preparation of a quality plan, supported where necessg
ated plans, such as a Verification and Validation plan.

bring of quality related tasks may lead to combining specific tasks and delegating responsibility to o

hnother’s softwareZproduct or service. ISO/IEC 12207 groups these evaluations into the five types whig
blow. The first.four evaluation types are at the project level and the last one is at the organizational
valuations_Sheuld be selected and tailored proportionally to the scope, magnitude, complexity, and crit
Foject, or. of the policies and needs of the organization. The problem, non-conformance, and improvd
rom these evaluations feed into the Problem Resolution process.
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Table A.1 — Evaluation requirements for products, services and processes
Evaluation ISO/IEC Purpose Conducted by Notes
type 12207
reference
Process- 5.1t05.5 Day-to-day activities Personnel performing —
internal assigned tasks within
evaluations the process
Quality 6.3 Independently assure Personnel May use the
Alssurance conformance of software organizationally results frem)other
products and services with independent of those activities, as
the contract requirements responsible for inputs. May
and adherence to the developing the software | coordinate these
established plans activities with
other evaluatign
activities
Verification 6.4 and 6.5 | Verify and validate the Acquirer, suppliet; May not dupligate
ahd validation products in varying depth developer, dperator, or replace other
depending on the project maintaineror an evaluations i.el.
independent or third they are
party supplementary
Jpint reviews 6.6 and 6.7 | Evaluate status and Evaluating party
anhd audits compliance of products and*\ " (reviewer or auditor) and
activities on a pre-agreed evaluated party —
schedule (reviewee or auditee)
jointly
Assessment 7.3 Efficient management and Management —
ahd self-improvement
improvement
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Process output categorization
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This annex identifies the outputs from the processes WhICh ISO/IEC 12207 requires or recommends to be

docums
outputs
project
titles.

should be selected and scaled proport|onally to the scope magmtude compIeX|ty and crltlcallty of the

pr of the organization.

In Table B.1, entries under “Outputs” are not necessarily documentatiomfiames or

Table B.1 — Primary life cycle process outputs

Hrocess Sub- Outputs Output Type
clause

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

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

problem resolution reports

Development 53.1.2 Problems and non-conformance records |Record
5.3.14 Development plans Plan
5.3.2.1 System requirements specification Description
5.3.3.1 System architecture document Description
5.3.3.1 System allocation document Description
5341 Software specification Description
5.3.4.2 Software specification evaluation Record
5.35.1 Software Configuration Item Software
5.3.5.1 JArchitecture specification Description
5.3.5.2 Interface software specification Description
5.3.5.3 Database top-level design Description
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Process Sub- Outputs Output Type
clause
5.3.5.4 |User's manual(s) Manual
5.3.5.5 [Test requirements Description
5.3.5.6 |Design review Record
5-376-+—|Detaiteddesign Description
5.3.6.2 |Detailed interface software specification |Description
5.3.6.3 Detailed database design Description
5.3.6.5 |Software unit test requirements Description
5.3.6.7 |Detailed design review Record
5.3.7.1 [Software units and databases Software
5.3.7.1 [Test procedure Procedure
5.3.7.2 |Software unit test results Record
5.3.7.5 [Software code and test results review Record
5.3.8.1 [Software integration plan Plan
5.3.8.2 [Software integration and test results Record
5.3.8.5 |Software integration plan and Record
doCumentation review
5.3.9.1-~Software configuration item qualificationjRecord
test results
5:3.9.3 [Software Integration Review Record
5.3.9.4 [Software Integration Audit Record
5.3.10.1 |[System integration and test results Record
5.3.10.2 |[System qualification test requirements Description
5.3.10.3 |System qualification test review Record
5.3.11.1 |[System qualification test results Record
5.3.11.3 [System audit results Record
5.3.12.1 |Software installation plan Plan
5.3.12.2 [Software installation events and results |Record
5.3.13.1 |Software acceptance review and testing |Record
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Process Sub- Outputs Output Type
clause
Operation 5.4.1.1 |Operation plan Plan
5.4.1.2 |Problem reporting procedure Procedure
5.4.1.2  |Problem reporting Record
5413 Testprocedure foroperatiomnat Procedure
environment
Maintenance 5,5.1.1 |Maintenance plan Plan
5.5.1.1 [Maintenance procedure Procedure
5.5.1.2 |Problem and modification request Procedure
procedures
5.5.2.4  |Problem/modification request record Record
5.5.3.1 [Modification records Record
5.5.3.2 |Modification test results Record
5.5.5.2 [Migration plan Plan
5.5.6.1 |Retirement plan Plan
Table B.2 — Supporting_life' cycle process outputs
Hrocess Sub- Outputs Output Type
clause
Documentation 6.1.1.1 ~ |Documentation plan Plan
Gonfiguration 6.2.,1 [Configuration management plan Plan
Management
6.2.4.1 |Configuration Management reports and |Record
records
Quality Assurance 6.3.1.3  |Quality assurance plan Plan
6.3.1.4 |Quality assurance records Record
\erification 6.4.1.5 [|Verification plan Plan
Validation 6.5.1.4 [Validation plan Plan
Joint Review 6.6.1.4 |Joint review results Record
Audit 6.7.1.5 [Audit results Record
Problem Resolution 6.8.1.1 |Problem report Record
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Table B.3 — Organizational life cycle process outputs

Process Sub- Outputs Output Type
clause
Management 7.121 Management plan Plan
7.1.3.3 Problem analysis Report
Infrastructure 7.2.1.2 linfrastructure plan Plan
7.2.2.1 |Infrastructure configuration Description
Improvement 7.3.1.1 |Organizational processes procedures Procedure
7.3.2.1 Process assessment procedure Procedure
Training 7.4.1.1 [Training plan Rlan
7.4.3.1 |Training records Record

The [railoring process in Annex A of ISO/IEC 12207 is provided as a-hormative reference. When invoked, the
following outputs are required.

Table B.4 — Tailoring process outputs

Process Annex Outputs Output Type

Tailoring A4l Tailorifng decisions and rationale Record
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Annex C

Life cycle models

There are many software life cycle models. However, there are three fundamental ones. These fundamental life
Cyc|e mpdels-ate-

0 Waterfall;

O Incremental,
O Evolutionary.
Each of these life cycle models can be used as is, or they can be combined to creaté\another hybrid life [cycle
model. |t is through the life cycle model chosen that the processes, activities and tasks(of)ISO/IEC 12207 are lipked,
and the|r precedence relationships are defined.
This annex describes the three fundamental life cycle models along with their associated risk factors (reasons

against] and opportunities (benefits). These risk factors and opportunitiesishould be considered when de¢iding
upon a |ife cycle model for a project.

C.1 Whterfall

The waterfall life cycle model is essentially a once-through;do-each-activity-once approach i.e. in simple terms;
O Determine user needs;
O Define requirements;
O Design the system;

O Fabricate the system;
0 Test;

0 Correct;

O Deliver onuse.

In this approachj.as each software item is developed, the activities and tasks in the Development procesk are
usually pmplaeyed in serial. However, they may be employed partially in parallel when consecutive activities ovedrlap.

When sgveral software items are developed concurrently, the activities and tasks in the Development procesg may
be employed in parallel over all of the software items. The Maintenance and Operation processes are usually
employed after the Development process. Acquisition, Supply, Supporting and Organizational processes are usually
employed in parallel with the Development process.
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Software
System requirements
requirements analysis
analysis
Software
System architectural
architectural design
design sI1 Software
detailed
design
Software
coding and
testing
Software
integration
Software
qualification
testing Software
System installation
integration
Sin System

Software

udlification
> Iltemn —> \

testing

HiI Hardware _J Software
» items acceptance
SlI: Software item support

HI: Hardware item

Figure €.1 — Waterfall example

C.1.1 Risks

Therg¢ are associated risk factors that heed to be considered when evaluating this approach:

d) Requirements are not Wwell understood;

) System too largetodo all at once;

c¢) Rapid changes-in technology anticipated;
d) Rapid changes in requirements;

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

f]l An\nterim product may not be available for use.

C.1.2 Opportunities

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

a) All system capabilities be delivered at once;

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

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

In this gpproach, as each bulld 1S developed, the activities and tasks In the Development process are employed in
serial of partially in parallel with overlapping. When consecutive builds are developed with partial concurreney, the
activitiep and tasks in the Development process may be employed in parallel over the builds.

Build 1
»| D -|> C/T -»|Il/IAS
|
| | T
| | |
| | |
| | |
| | |
| | |
| | |
| | |
Build 2
R o Y Y[R fuas
I
|
|
|
|
|
|
|
Build n
L D || C/T Lp| I/AS
— — — —» Possible information flow
R: Requirements C/T: Coding & testing
D: Design I/AS: Installation & acceptance support

Figure C.2 — Incremental example

The aclivities and\tasks in the Development process are usually employed repeatedly in the same sequence
through| all the=builds. The Maintenance and Operation processes may be employed in parallel with the
Develogpment\process. Acquisition, Supply, Supporting and Organizational processes are usually employed in
parallel with the Development process.
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C.2.1 Risks
There are associated risk factors that need to be considered when evaluating this approach:
a) Requirements are not well understood;

b) Capabilities preferred all at once;

¢) Rapid changes in technology anticipated;

dy—Rapidchanges mrequirenents;

€) Limited resource commitment (staff/funds) in the long term.

C.2.2 Opportunities

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

Early capability is needed,;

o

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

d) Staffing/funding will be incremental.

C.3 Evolutionary

The ¢volutionary life cycle model also develops a system in;builds, but differs from the incremental life cycle model
in acknowledging that the requirements are not fully understood and cannot be defined initially. In this approach,
the requirements are partially defined up front, then are‘refined in each successive build.

In this approach, as each build is developed, the ‘activities and tasks in the Development process are employed in
serial| or parallel with partial overlapping.

The activities and tasks in the Development process are usually employed repeatedly in the same sequenge for all
the bpilds. The Maintenance and Operation processes may be employed in parallel with the Development process.
Acquisition, Supply, Supporting <and Organizational processes are usually employed in parallel with the
DeveJopment process.
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Table C.1 — Example evolutionary development mapping

ISO/IEC TR 15271:1998(E)

Process /
Activity / Task

Time scale

Process
implementation

ﬁ_ybtt:l nmal Id
oftware
equirements
nalysis

ystem and
oftware
rchitectural
lesign

Software
letailed design

Software coding
Tnd testing

oftware
tegration and
ualification
esting

System
ntegration and
ualification
festing

Software
nstallation and
acceptance
support

Dperation
brocess

Maintenanee
Drocess

Doecumentation

SARSASA—ES o

Configuration
management
process

Quality
assurance
process
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Process / Time scale
Activity / Task

Verification IR4R4R'4 v v| v 1R R AR4R4R4
process

Validation IRZ4R4 viv| v vIivlyv] v v v
process

Joiht review | V| v V| vV V] v Vv v
prdcess

Auglit process v v v v v

Prgblem v v v viv]|v|v|vv v v vV vV

regolution
prdcess

Management of v VI v v v v| Vv Vv VI v v

Depelopment
prdcess

Management of 4R4R% viv| v v viv] v
Médintenance
prdcess

Inflastructure VIiVv|Vv|Vv IR4R4 vVIivl]v vV Vv V|V
prgcess

Trdining v VR 0% v
prgcess

Improvement v v v
prdcess

C.3.1 Risks

There are associated riskAfactors that need to be considered when evaluating the evolutionary approach:

a) [Capabilities preferred all at once;

b) |Limited réSources commitment (staff/funds) in the long term.

C.3.2 Qpportunities

There are opportunities available with this approach i.e. when it is preferred that:
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a) Early capability is needed;

b) An interim product may be available for use;

c) The system is partitioned naturally into increments;

d) Staffing/funding will be incremental;

e) User feedback needed to understand full requirements;

f)  Monitoring of technology changes facilitated.
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