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Foreword

[SO (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.
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datapase available at www.iso.org/patents and https://patents.iec.ch. ISO  and IEC shall not be
resppnsible for identifying any or all such patent rights.

Any

For gn explanation of the voluntary nature of standards, the meaning of ISO specific terms and expres
related to conformity assessment, as well as informationjabout ISO's adherence to the World ]
Orggnization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/foreword.}
In thie IEC, see www.iec.ch/understanding-standards.

This| document was prepared by Joint Technicak\Committee ISO/IEC JTC 1, Information technd
Subdommittee SC 7, Software and systems engineering.

This|first edition replaces the ISO/IEC TR 29110-5-1-2:2011, which has been technically revised.

The

e ISO/IEC Directives, Part 1 In partlcular the different approval criteria needed for the dlfferent f
of dqcument should be noted. This document was drafted in accordance with the editorial rules of.the
[EC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

ved notice of (a) patent(s) which may be required to implement this document,'However, implemel
autioned that this may not represent the latest information, which may bé)obtained from the p

ind [EC draw attention to the possibility that the implementation of this document may involve
pf (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of
claimed patent rights in respect thereof. As of the date of publication of this document;JSO and IEC ha

trade name used in this document is information given for theZeonvenience of users and does
constitute an endorsement.
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bions
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ntml.

main changes are as follows:
Many task statements have beenreworded to facilitate their understanding.

Conditional tasks have beentadded to develop optional work products (e.g. operation guide) that
been requested by a customer. This notation replaces the ‘Optional’ notation [e.g. *(optional)] used i
[R that caused ambiguities.

[erms have beenradded to Clause 3 such that this document is self-contained.

A few terms<ave been modified to align this document with the updated version of standards su
he ISO/IEC/TEEE 12207 and the ISO/IEC/IEEE 152809.

[extsthave been added for giving additional information intended to assist the understanding or u
he'text of the document.

logy,

have
n the

th as

se of

Annex A has been added to describe a process, which can be added to the software Basic profi
enable VSEs to support the software product which they developed.

e, to

Annex B has been added to describe a set of tasks which can be added to the software Basic profile for

VSEs with the aim to better support software testing.

Annex C has been added to describe a set of tasks, which can be added to the software Basic profile, to

enable VSEs to add accessibility tasks to the software implementation process.

Annex D has been added to describe a set of tasks which can be added to the Basic profile to integrate

security related tasks.
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Alist of all parts in the ISO/IEC 29110 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

0.1 Introduction to the ISO/IEC 29110 series

For the purpose of the ISO/IEC 29110 series, a very small entity VSE is an enterprise, organization

(e.g.

government agency, non-profit organization), department or project having up to 25 people. Many VSEs
develop and/or maintain systems and the software components used in those systems, either as independent
products or incorporated into the larger system. Due to this, a recognition of VSEs as suppliers of high-

quality products is required.

VSEq around the world are creating valuable products and services. According to the World Bank, smal
medjum enterprises (SMEs) account for about 90 % of enterprises worldwide. According to the Organis
for Hconomic Co-operation and Development (OECD), SMEs represent 99 % of all businesses afid-gen

| and
htion
brate

aboyt 60 % of employment. Almost one person out of three is employed in a micro firm with}less thgn 10

employees. The European Union reports that micro firms, with fewer than 10 persons, account for 93,5

% of

all enterprises and small firms, with 10 to 49 employees, account for 5,5 % of all enterpriSes. The challenge
facirlg OECD governments is to provide a business environment that supports the competitiveness of this

large heterogeneous business population and that promotes a vibrant entrepreneurial culture.

Fro

Congequently, VSEs have no, or very limited, ways to be recognized as entities that produce quality syst

studies and surveys conducted, it is clear that the majority of Internatignal‘Standards do not address
the nieeds of VSEs. Implementation of and conformity with these standards i§difficult, if not impossible

bms/

syst¢m elements including software in their domain. Therefore, VSEs-are excluded from some econpmic

actiyities.

It hals been found that VSEs find it difficult to relate International Standards to their business needq and

tify the effort required to apply standards to their business practices. Most VSEs can neither a
the rlesources, in terms of number of employees, expertise, budget and time, nor do they see a net bene

fford
fit in

establishing over-complex systems or software life cycle processes. To address some of these difficulties,
a sef] of guidelines has been developed based on a sét'of VSE characteristics. The guidelines are basgd on

subsets of appropriate standards processes, activities, tasks, and outcomes, referred to as Profiles

The

purpgose of a profile is to define a subset of Interndtional Standards relevant to the VSEs' context; for example,

procgsses, activities, tasks, and outcomes of,.ISO/IEC/IEEE 12207 for software; and processes, activ
tasks, and outcomes of ISO/IEC/IEEE 15288 for systems; and information products (documentatio
ISO/JEC/IEEE 15289 for software and.systems.

VSE{ can achieve recognition through implementing a profile and by being audited against ISO/IEC 2
speciffications.

The [ISO/IEC 29110 series can be applied at any phase of system or software development within
cycle. The ISO/IEC 29110iseries is intended to be used by VSEs that do not have experience or experti
adapting/tailoring ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 standards to the needs of a specific pr

ities,
n) of

0110

h life
Se in
ject.

VSE{ that have expertise in adapting/tailoring ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 are encourpged

to ude those standards instead of the ISO/IEC 29110 series.

The [SO/IEC.29110 series is intended to be used with any life cycle, such as waterfall, iterative, incremental,

evolfitionary or agile.

Systems, in the context of the ISO/IEC 29110 series, are typically composed of hardware and soft

ware

components.

The ISO/IEC 29110 series, targeted by audience, has been developed to improve system or software
or service quality, and process performance. Figure 1 describes the ISO/IEC 29110 series and position
parts within the framework of reference.

© ISO/IEC 2025 - All rights reserved
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29110 Overview (29110-1-1)
29110 Vocabulary (29110-1-2)

29110 Profiles
| Framework and taxonomy (29110-2) |

Specifications of generic profiles series (29110-4)

Specifications-generic profile group m
(29110-4-m)

Requirements of specific profiles series (29110-6)

IS0/
IS0/
and
IS0/
IS0/
and

1SO/
estal
the ¢
spec
gene

producers, tooluendors and methodology vendors.

1S0/
proc
1S0/

Requirements-specific profile group m
(29110-6-m)

29110 assessment and certification (29110-3)

Assessment and certification
(29110-3) /

f 29110 Guidelines \
-

Generic management, engineering and service delivery guidelines (29110-5)

Generic profile (5-m-n) management and
engineering and service delivery guidelines

-

-
Specific guidelines (29110-7)

K [ Specific profile (7-m) guidelines] j
o

Figure 1 — The ISO/IEC 29110 series

EC 29110-1-1 introduces processes, life cycleand standardization concepts, the taxonomy (catalogy
EC 29110 profiles and the ISO/IEC 29110 series. ISO/IEC 29110-1-1 also introduces the characteri
heeds of a VSE, and clarifies the rationale for specific profiles, documents, standards and guidel
EC 29110-1-2 defines the terms:¢ommon to the ISO/IEC 29110 series. ISO/IEC 29110-1-1
EC 29110-1-2 are targeted at VSEs and their customers, assessors, standards producers, tool ver
methodology vendors.

EC 29110-2 introduces the concepts for systems and software engineering profiles for VSH
plishes the logic behind the definition and application of profiles. For standardized profiles, it spec
tlements common €o,3all profiles (structure, requirements, conformity, and assessment). For don
ific profiles (praofiles that are not standardized and developed outside of the ISO process), it proy
ral guidance adapted from the definition of standardized profiles. ISO/IEC 29110-2 is targeted at pj

EC 29110-3 defines certification schemes, assessment guidelines and compliance requirement
esscapability assessment, conformity assessments, and self-assessments for process improvem
EG,29110-3 also contains information that can be useful to developers of certification and assess

te) of
stics
ines.
and
dors

s. It
ifies
nain-
rides
ofile

s for
ents.
ment

metl

I 1 1 1 £ e i 1 + + 1 ifaVaWidaValllaVa¥ I Wa Wl T 1.1 1 4
OUS 4l Ucveloptrs O CCIUTICAUIOITN dllt d5SESSITICIIL LOUIS. TOU/IEU 4271100 1S5 dUUTrcs5tU LU pLOple

who have direct involvement with the assessment process, for example, the auditor, certification and
accreditation bodies and the sponsor of the audit, who need guidance on ensuring that the requirements
for performing an audit have been met. ISO/IEC 29110-3 is targeted at VSEs and their customers, assessors,
accreditation bodies.

ISO/IEC 29110-4 provides the specifications for all generic profiles of the Generic profile group that are
based on subsets of appropriate standards elements. ISO/IEC 29110-4 is targeted at VSEs, customers,
standards producers, tool vendors and methodology vendors.

© ISO/IEC 2025 - All rights reserved
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ISO/IEC TR 29110-5 provides a management, engineering and service delivery guidelines for profiles of the
Generic profile group. ISO/IEC 29110-5 is targeted at VSEs and their customers.

ISO/IEC 29110-6 provides the specifications for Specific profiles that are based on subsets of appropriate
standards elements. ISO/IEC 29110-6 is targeted at VSEs, customers, standards producers, tool vendors and
methodology vendors.

ISO/IEC 29110-7 provides a guideline for each profile of the specific profile group. ISO/IEC 29110-7 is
targeted at VSEs and their customers.

If a new profile is needed, ISO/IEC 29110-4, ISO/IEC 29110-6, ISO/IEC 29110-7 or ISO/IEC 29110-5, or all, can

bed

Sincg
inter

0.2

This
Basi

This

This
proc

This
cust

The
their

Usin

VSEs
prof

In th
supp

bveloped with minimal impact to existing documents.

e a VSE may be an enterprise, a project or a department of an organization, a customer of a"VSE c3
nal or external to the organization.

Introduction to this document

document is the second software profile of a four-profile software engineering roadmap (i.e. E
, Intermediate and Advanced).

document is intended to be used by VSEs to support the software product which they developed.

document is intended to be used by VSEs to add accessibility tasks\to the software implement
£SS.

document is intended to be used with any processes, techniqués and methods that enhance the \
bmer satisfaction and productivity.

ife cycle processes described in the ISO/IEC 29110 series are not intended to preclude or discoy
use by organizations larger than VSEs.

b this document, a VSE can obtain the following:benefits:
hin agreed set of project requirements and expéected work products is delivered to the customer;

W disciplined management process that)provides project visibility and corrective actions of pr|
broblems and deviations is performed;

h systematic software implementation process that satisfies customer needs and ensures quality
broducts is followed.

that develop systems thathave software components are invited to use the systems engineering }
le guideline of the ISO/IEC 29110 series (i.e. ISO/IEC 29110-5-6-2).

is document, Annex“A describes a process, which can be added to the Basic profile, to enable a V.
ort the software product which they developed. Annex B adds a set of tasks, one role and several |

prod
desc
integ
desc

ucts to the seftware Basic profile for a VSE with the aim to better support software testing. Anf
ibes a set 'of additional tasks for a VSE that should add accessibility to a software product. Ann
rates security-related tasks and work products in the Basic profile for software engineering. Anj
ibes'the deployment packages for the software Basic profile.

n be

ntry,

htion

/SE's

rage

pject

work

Basic

bE to
work
lex C
ex D
lex E
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Systems and software engineering — Life cycle profiles for
very small entities (VSEs) —

Part 5-1-2:

So!

This
1SO/

This
This
This

Then

For t

ISO ¢

3.1
acce
testi

cust¢mer (3.10) to determine whether to accept the system

[sou

3.2
acce
exte

ftware engineering guidelines for the generic Basic profil

dcope

document provides management and engineering guidelines to the software Basic profile specifi
EC 29110-4-1 through project management and software implementation processes.

document applies to VSEs that do not develop safety-critical software.
document applies for software development projects, which can fulfil ag‘external or internal agreer

document is applicable to VSEs developing a single product by a single' work team.

Normative references

e are no normative references in this document.

[erms and definitions
he purposes of this document, the followingterms and definitions apply.
nd IEC maintain terminology databasesfor use in standardization at the following addresses:

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

ptance testing
ng (3.47) conducted to)determine whether a system satisfies its acceptance criteria and to enabl

RCE: ISO/IEC/IEEE 24765:2017, 3.34]

ssibility
ht t0 Which products, systems, services, environments and facilities can be used by people fr

e

bd in

nent.

b the

bm a
ified

popy

lation with the widest range of characteristics and capabilities to achieve a specified goal in a spec

context of use

3.3

activity

seto

f cohesive tasks (3.41) of a process (3.18)

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.3]

© ISO/IEC 2025 - All rights reserved
1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=7aa9307d20c64ace384ec47c7eebcb2a

3.4

ISO/IEC 29110-5-1-2:2025(en)

adaptive strategies
techniques that people with disabilities use to improve interaction with the web

EXAMPLE Increasing the font size in a common browser.

[SOURCE: W3C Web Accessibility Initiative - Planning and Policies - Involving Users]

3.5

agreement
mutual acknowledgement of terms and conditions under which a working relationship is conducted

EXA]
[sou

3.6
assi
equi

capapilities of individuals

Note

Note

reconmendation and provision.

[sou

3.7

base
fornj
spec

[sou
3.8

Basikc profile

profi
[SOoy

3.9
cong
task
cond

Note

3.10
cust
pers
this

VIPLE Contract, memorandum of agreement.

RCE: ISO/IEC/IEEE 12207:2017, 3.1.5]

stive technology
bment, product system, hardware, software or service that is used to increasepmaintain or imp

1 to entry: Assistive technology is an umbrella term that is broader than assistive products.

2 to entry: Assistive technology can include assistive services, and professional services needed for assess
RCE: ISO/IEC GUIDE 71:2014, 2.16]

line
ally approved version of a configuration item, regardless of media, formally designated and fixed
ific time during the configuration item’s life cycle

RCE: ISO/IEC/IEEE 12207:2017, 3.1.11]

[e (3.21) targeted at VSEs (3.52) developing a single product by a single work team
RCE: ISO/IEC 29110-1-2:2024, 4{14]

litional task
(3.37) that can be mandatory under some specified condition(s), can be optional under other sped
itions, and can be out-ef scope or not applicable under other specified conditions

1 to entry: Thesesare to be observed if the specified condition(s) apply.

pmer
bn orcorganization that could or does receive a product or a service that is intended for or require
per'son or organization

rove

nent,

ata

ified

d by

EXA

PLE Consumer, client, end-user, retailer, receiver of product or service from an internal process (

beneficiary and purchaser.

Note

1 to entry: A customer can be internal or external to the organization.

[SOURCE: ISO 9000:2015, 3.2.4]

© ISO/IEC 2025 - All rights reserved
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ct

imperfection or deficiency in a work product (3.53) where that work product does not meet its requirements
(3.26) or specifications and needs to be either repaired or replaced

[SOURCE: IEEE 1044:2009]

3.12
depl
DP
set

oyment package

f artefacts dpvplnppd to facilitate the imp]pmpnfnfinn of a set of pr:\(‘fi(‘pc, of the selected framewo

rk, in

a venrly small entity (3.52)

[SOYRCE: ISO/IEC 29110-1-2:2024, 3.35]

3.13

expécted result

observable predicted behaviour of the test item (3.43) under specified conditions bas€dyon its specification
or anjother source

[SOYRCE: ISO/IEC/IEEE 29119-1:2022, 3.35]

3.14

gengric profile group

profile (3.21) group applicable to VSEs (very small entities) (3.52) that do-not develop safety-critical systems
or sdftware products (3.32) and have typical situational factors

[SOURCE: ISO/IEC 29110-1-2:2024, 4.28]

3.15

incident

unplpnned interruption to a service, a reduction inthe quality of a service or an event that has noft yet
imp4dcted the service to the customer (3.10) or user

[SOURCE: ISO/IEC 20000-10:2018, 3.2.5]

3.16

integration testing

testi

ng (3.47) in which software components, hardware components, or both are combined and tests

evalfiate the interaction among them

bd to

[SOURCE: ISO/IEC/IEEE 24765:2017, 3.2034, modified — Note 1 to entry has been removed.]

3.17

persona

representation of atype of user that includes a concise summary of the characteristics and the behaviour of
the yser that is mostinformative to the design or illustrative of specific user requirements (3.26)

[SOYRCE: ISO/JEC 25063:2014, modified — Note 1 to entry has been removed.]

3.18

progess

seto

finterrelated or interacting activities (3.3) that transforms inputs into outputs

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.33]

3.19

process purpose
high-level objective of performing the process (3.18) and the likely outcomes of effective implementation of
the process

[SOURCE: ISO/IEC/IEEE 24774:2021, 3.12]

© ISO/IEC 2025 - All rights reserved
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process outcome
observable result of the successful achievement of the process (3.18)

[SOURCE: ISO/IEC/IEEE 24774:2021, 3.11]

3.21

profile
subset of appropriate standards’ processes (3.18) and their outcomes, activities (3.3) and tasks (3.37)
combined to accomplish a particular function

Note[1 to entry: The base standards used to develop profiles for VSEs (3.52) are the ISO/IEC/IEEE 1220]
1SO/IEC/IEEE 15288 and the ISO/IEC/IEEE 15289

[SOURCE: ISO/IEC 29110-1-2:2024, 3.70]

3.22

project

enddavour with defined start and finish dates undertaken to create a product or servie€ in accordance
specjfied resources and requirements (3.26)

Note[1 to entry: A project is sometimes viewed as a unique process (3.18) comprising coordinated and conty
activjties (3.3) and composed of activities from the technical management processés/and technical processes de
in this document.

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.37]

3.23

repqrt

infoymation item that describes the results of activities (3.3) such as investigations, observat]
assepsments, or tests

[SOYRCE: ISO/IEC/IEEE 15289:2019, 3.1.22]

3.24]

review

process (3.18) or meeting during which a work product (3.53), or set of work products, is presented to pn
(3.22) personnel, managers, users, customers (3.10), or other interested parties for comment or approv:
[SOURCE: ISO/IEC 29110-1-2:2024, 4.51]

3.25

risk

effedt of uncertainty on objectives

Note

Note
and

Note

1 to entry: An efféctis a deviation from the expected — positive and/or negative.

2 to entry: Objectives can have different aspects (such as financial, health and safety, and environmental d
an apply atdifferent levels (such as strategic, organization-wide, project (3.22), product and process (3.18)).

3 to entry: Riskis often characterized by reference to potential events and consequences, or a combination of

[, the

with

olled
fined

ions,

oject
al

oals)

hese.

Note

4t0 entry: Risk is often expressed in terms of a combination of the consequences of an event (including chz

Inges

in circumstances) and the associated likelihood of occurrence.

Note 5 to entry: Uncertainty is the state, even partial, of deficiency of information related to, understanding or
knowledge of, an event, its consequence, or likelihood.

[SOURCE: ISO 31073:2022, 3.1.1]
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requirement
statement that translates or expresses a need and its associated constraints and conditions

Note 1 to entry: A constraint is externally imposed limitation on the software, its design, or implementation or on the
process (3.18) used to develop or modify a software.

Note 2 to entry: A condition is a measurable qualitative or quantitative attribute that is stipulated for a requirement
and that indicates a circumstance or event under which a requirement applies.

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.44, modified — Notes to entry have been added.]

3.27
safe
softy
dam

3.28

Ly-critical software

hge to equipment or property, or damage to the natural environment

security

prot
conf

pction against intentional subversion or forced failure, containing a compuosite of four attrib,
dentiality, integrity, availability, and accountability, plus aspects of a fifth, usability, all of which

the related issue of their assurance

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.49]

3.29

secyrity control
safeguard or countermeasure prescribed for an information syStem or an organization, designed to pr

the ¢
requ

rements (3.26)

[SOYRCE: IEEE 7002:2022, 3, IEEE dictionary]

3.30

servjice level agreement

SLA
docu

theirf agreed performance

Note

an infernal supplier or a customer acting as supplier.

Note

[SOURCE: ISO/IEC 20000310:2018, 3.2.20]

3.31
sma
SME
ente

|l and medium enterprise

prise with less than 250 persons employed

[SOYRCE:ISO/IEC 29110-1-2:2024, 3.92]

3.32

2 to entry: A service level'agreement can be included in a contract or another type of documented agreemeijt.

vare whose failure or malfunction can result in death or serious injury to people, loss,of’or sg¢vere

utes:
have

htect

onfidentiality, integrity, and availability of its informatign‘and to meet a set of defined security (3.28)

mented agreement (3.5) between the organization and the customer (3.10) that identifies serviceg and

1 to entry: A service level agreement can also be established between the organization and an external supplier,

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

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.54, modified — Note 1 to entry has been removed.]

3.33

software support
continued provision of services and material necessary for the use and improvement of an implemented system
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3.34

stakeholder

individual or organization having a right, share, claim, or interest in a system or in its possession of
characteristics that meet their needs and expectations

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.59, modified — EXAMPLE and note 1 to entry have been removed.]

3.35
system testing

testing (3.47) conducted on a complete, integrated system to evaluate the system's compliance with its
Spe(‘ifipd requirements (? ')ﬁ)

[SOYRCE: ISO/IEC/IEEE 24765:2017, 3.4122]

3.3

support manager
role [responsible for production support in the VSE (3.52) who oversees customer (3.10)relationshipq and
change management within production environments

3.37
task
requlired, recommended, or permissible action, intended to contribute to the-achievement of one or more
outcpmes of a process (3.18)

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.66]

3.38
test condition
testgble aspect of a component or system, such as a function, transaction, feature, quality attributle, or
stru¢tural element identified as a basis for testing (3.47)

[SOYRCE: ISO/IEC/IEEE 29119-1:2022, 3.88, modified~= Note 1 to entry has been removed.]

3.39
testdata
datafcreated or selected to satisfy the input.requirements (3.26) for executing one or more test cases

Note|l to entry: Test data can be stored within the test item (3.43) (e.g. in arrays or flat files), or can come from extpernal
sour¢es, such as other systems, hardware devices, or human operators.

[SOYRCE: ISO/IEC/IEEE 29119-1:2022, 3.91]

3.40
testdesign technique
test fechnique

procedure used to create or select a test model, identify test coverage items, and derive corresponding test ¢ases

EXAMPLE Equivalence partitioning, boundary value analysis, decision table testing (3.47), branch testing.
Note|l to entry: The test design technique is typically used to achieve a required level of test coverage.

Note[2to entry: Some test practices, such as exploratory testing or model-based testing are sometimes referred|to as
“testltechnigues” Eollowing the definition in the ISOAEC/IEEE 29110 series; they are not test design technigues as

............

they are not themselves providing a way to create test cases, but instead use test design techniques to achieve that.

[SOURCE: ISO/IEC/IEEE 29119-1:2022, 3.94]

3.41
test environment
environment containing facilities, hardware, software, firmware, procedures, needed to conduct a test

Note 1 to entry: A test environment can contain multiple environments to accommodate specific test level or test
types (e.g. a unit test environment, a performance test environment).
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2 to entry: A test environment can comprise several interconnected systems or virtual environments.

[SOURCE: ISO/IEC/IEEE 29119-1:2022, 3.95]

3.42

test execution
process (3.18) of running a test on the test item (3.43), producing actual result(s)

[SOURCE: ISO/IEC/IEEE 29119-1:2022, 3.99]

3.43

test
test
work

EXA]
[sou

item
bbject
product (3.53) to be tested

VIPLE Software component, system, requirements document, design specification, user guide.

RCE: ISO/IEC/IEEE 29119-1:2022, 3.107]

3.4

testplan
detajled description of test objectives to be achieved and the means and schedule for achieving t

orga
[SOU

3.45]
test
test

testi

withlin the context of an overall test process for a test préject (3.22)

3.46
test
indid
the 6

[SoU

3.47
testi
seto

[SOU
been

3.48
trac
degn
havi

(3.26), system elements, verifications (3.50), or tasks (3.37)

ized to coordinate testing (3.47) activities (3.3) for some test item (3.43) or set of test items

RCE: ISO/IEC/IEEE 29119-1:2022, 3.117, modified — Notes to entry-hdve been removed.]

sub-process
management and dynamic (and static) test process (3.18)ased to perform a specific test level [e.g. sy
ng (3.35), acceptance testing (3.1)] or test type (e.g. usability testing, performance testing) norr

result
ation of whether or not a specific test casehas passed or failed, i.e. if the actual result correspon
xpected result (3.13) or if deviations were observed

RCE: ISO/IEC/IEEE 29119-1:2022, 3:122]

ng
Factivities (3.3) conducted tofacilitate discovery and evaluation of properties of one or more test items (|

RCE: ISO/IEC/IEEE 29119-1:2022, 3.131, modified — "one or more" has been added; note 1 to entr}
removed.]

pability

ce to which a relationship can be established among two or more logical entities, especially en

hg a predecessor-successor or master-subordinate relationship to one another, such as requiren

hem,

stem
nally

s to

3.43)

/ has

ities
nents

EXA!

i ol CAf £, 4 4 Fhaazon o oaiiae oo oo
3 )

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.69]

3.49

validation
confirmation, through the provision of objective evidence, that the requirements (3.26) for a specific intended
use or application have been fulfilled

Note 1 to entry: A system is able to accomplish its intended use, goals and objectives (i.e. meet stakeholder (3.34)
requirements) in the intended operational environment. The right system was built.

© ISO/IEC 2025 - All rights reserved
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Note 2 to entry: In a life cycle context, validation involves the set of activities (3.3) for gaining confidence that a system
is able to accomplish its intended use, goals and objectives in an environment like the operational environment.

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.71]

3.50

verification
confirmation, through the provision of objective evidence, that specified requirements (3.26) have been
fulfilled

Note 1 to entry: Verification is a set of activities (3.3) that compares a system or system element against the required
char{cteristics. This includes, but is not [imited to specified requirements, design, descriptions, and the system
The dystem was built right.

[sou

3.51
vers

fion control

establishment and maintenance of baselines (3.7) and the identification and control of changes to base

that

make it possible to return to the previous baseline

[SOYRCE: ISO/IEC/IEEE 26511:2018, 3.1.40]

3.52

very small entity

VSE
ente
havi

[SOYRCE: ISO/IEC 29110-1-2:2024, 4.71, modified — "(e.g. gavernment agency, non-profit organization)[

"prise, organization (e.g. government agency, non-profit orgdnization), department or project (
hg up to 25 people

been added.]

3.53

work product

WP

artefact produced by a process (3.18)

EXAMPLE Project (3.22) plan, requirements (3.26) specification, design documentation, source code, test
(3.44)), test meeting minutes, schedules, budgets, and incident (3.15) reports (3.23).

Note
thes

1 to entry: A subset of the workiproducts can be baselined to be used as the basis of further work and some
bt of project deliverables.

[SOYRCE: ISO/IEC 20246;2017, 3.20]

4

4.1

Naming, diagramming and definitions conventions

General

Conyentions fornaming, diagramming, describingand defining profilesare defined inISO/IEC 29110-2-1:2

4.2

tself.

RCE:1S09000:2015, 3.8.12, modified — Notes 1 to 3 to entry have been replaced by a new npte [t to emtry.]

lines

.22)

has

plan

form

015.

Naming, diagramming and definition conventions

The following process structure description and notation are used to describe the processes.

Process name - process identifier, followed by its abbreviation in parenthesis “()".

Process purpose - high level objective of performing the process and the likely outcomes of effective

impl

ementation of the process.

© ISO/IEC 2025 - All rights reserved
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Process outcomes - observable result of the successful achievement of the process purpose. Outcomes are
identified by the abbreviation of the process name, followed by the letter “O” and a consecutive number, for
example PM.01, SI.O2.

Input work products - Work products (WP) which can be used to perform the process and its corresponding
source, which can be another process or an external entity to the project, such as the customer. They are
identified by the abbreviation of the process name.

Output work products - Work products generated by the process and its corresponding destination, which

can be another process or an external entity to the project, such as customer. They are identified by the
abbreuviation of the processname

Intefnal work products - Work products generated (i.e. output work product) and consumed (i.e. input work
product) by the process. An internal work product is not reviewed or approved by the customer.

All work products’ names initiate with capital letters. Some work products should have one or‘more staguses
attaghed to the work product name surrounded by square brackets “[ |” and separatedyby ”,”. The work
product state may change during the process execution. See Clause 9 for the alphabétical list of the Wwork
products, its descriptions, possible states and the source of the work product. The.source can be angther
procgss or an external entity to the project, such as the customer.

Rolep involved - Names and abbreviation of the functions to be performed by’preject team members. Seyeral
role§ may be played by a single person and one role may be assumed by seyeral’persons. Roles are assignpd to
projéct participants based on the characteristics of the project. The rolelist is identified by the abbreviation
of the process name and showed as two column table. See Clause 8 forthe alphabetical list of the roleg and
recommended competencies description.

Diagfram - Graphical representation of the processes. The large round-edged rectangles indicate prgcess
or aftivities, and the smaller square-edged rectangles indicate the work products. The directional or
bidifectional thick arrows indicate the major flow of inforiiation between processes or activities. The|thin
dire¢tional or bidirectional arrows indicate the inputger output work products. The notation used i the
diagrams does not imply the use of any specific process life cycle.

Actiyity — A set of cohesive tasks of a process. The task statements in this document are not imperatiye. A
procgss activity is the first level of process workflow decomposition, and the second one is a task. Actiyities
are ifentified by process name abbreviationfollowed by consecutive number and the activity name.

Actiyity description - Each activity description is identified by the activity name and the list of related
process outcomes surrounded by parenthesis “( )”. For example, PM.01 project planning (PM.01, PM.O5,
PM.()6, PM.07) means that the activity PM.01 project planning contributes to the achievement of the ljsted
objeg¢tives: PM.O1, PM.O5, PM.06 and PM.07.

Task| description - Each fask description begins with an active verb (e.g. assign, test) and is followdd by
an obpject (e.g. review th® project plan). To facilitate their implementation, a few tasks are broken down in
elementary tasks. Thetask description doesn’t impose any technique or method to perform it. The sele¢tion
of the techniques/orumethods is left to the VSE or project team.

Task|description tables contain four columns corresponding to:

— Rolg -\the abbreviation of role(s) involved in the task execution.

J— el dacecrintiaon of tha +t-cle +0 ha narfaormad Fach tacly 1o idantifiad hy activiey TN and concac Jtlve
SorK—— e SEH PO ROt 5is 0B e p e Rt Tt SISt haHe e Dy ettty e €on5eEc

number, for example PM.01.01, PM.01.02. A few numbered items are added to provide additional
information intended to assist the understanding or use of tasks.

— Input work products - work products needed to execute a task.
— Output work products - work products created or modified by the execution of a task.
NOTE1 A conditional task is executed if its associated work product (e.g. software user documentation) is required

by the customer and listed in the delivery instructions. The conditional task statement is preceded with this text: " x)
Conditional task:".

© ISO/IEC 2025 - All rights reserved
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Incorporation to project repository - list of work products to be saved in project repository; the version
control strategy should be applied to some of them. A few work products (e.g. requirements) are baselined, a
change to a baselined work product can be done through an approved change request.

NOTE 2  Tables used in process description are for presentation purposes only.

NOTE3  The term ‘Basic’ is using a capital ‘B’ to indicate an ISO/IEC 29110 profile (e.g. the Basic profile) while the
term ‘basic’ is used when referring to the most important part of something (e.g. basic principles).

NOTE4 A work product is baselined when it has been approved and uploaded in the repository.

4.3 | Abbreviated terms

AN analyst

ARIA accessible rich Internet applications
CMMI Capability Maturity Model Integration
CSS cascading style sheets

CUS customer

DES designer

DP deployment package

HTML hypertext mark-up language

IM incident management

PCM production change management

PM project management

PIM project manager

PR programmer

SI software implementation

SLM service level management

SM supportmranager

SMIIL synchronized multimedia integration language
SS software support

ST support team

TL technical leader

w3C World Wide Web Consortium

WCAG Web Content Accessibility Guidelines
WT work team

© ISO/IEC 2025 - All rights reserved
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5 Overview

5.1

General

This document provides project management (PM) and software implementation (SI) processes which
integrate tasks based on the selection of elements from ISO/IEC/IEEE 12207 and ISO/IEC/IEEE 15289.

This document is intended to be used by the VSE to establish processes to implement any development
approach or methodology including, for example, agile, evolutionary, incremental, test-driven development,

base

d on the VSE or project needs.

5.2

Tou

5.3

This
(8D
Both

The
incre

Entry conditions to use the software Basic profile
be this document, a VSE should fulfil the following conditions:

broject agreement was documented, approved by the management of the VSE and basélined befor
start of the project;

h project feasibility study was performed before the project start;

he project team, including project manager, is assigned and trained;

boods, services and infrastructure to start the project are available.

Processes and activities of the software Basic profile

document provides two processes: a project management (PM) process and a software implement
Drocess.

processes of the software Basic profile are interrelated (see Figure 2).

mental, evolutionary or agile.

Software implementation

Custemer process
Software implementation
initiation
| Agreement | | Software product .
Software requirements
analysis
Project management process Software architecture
| Project assessment and detailed design

| Project planning

and control | Software construction |
| Project plan execution | | Project closure |
Software integration
l T and tests

b the

evelopment cycle(s) should be documented (e.g. waterfall, iterative(incremental, evolutionary, agile);

htion

processes illustrated in Figure 2 are intended to be used with any life cycle such as: waterfall, itergtive,

VoE's Management | Product assembly |

Figure 2 — Processes and activities of the software Basic profile

A customer can be external or internal to an organization (e.g. a client, a project or department of an
organization that develops products composed of hardware and software components), therefore the

agre

ement may come from an external or internal customer.
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The PM process uses the customer’s agreement to plan the project. As the project progresses, the PM project
assessment and control tasks compare the project progress against the project plan and actions are taken
to eliminate deviations or incorporate changes to the project plan. The customer approves changes to the
project plan, agreement and change requests that impact the project plan. The PM project closure activity
delivers the software product, produced by the SI process, and gets the customer’s acceptance to formalise
the end of the project. A project repository is established to save the work products and to control its
versions during the project.

The execution of the SI process is driven by the project plan. The SI process starts with an initiation activity
of the project plan revision. The project plan guides the execution of the software requirements analysis,
software—arehitectrratrmd—detated—destem—se R -

¢ 0 G 1Y, v, Wa CO v O1Y; v Wa STatio SPPLe ,and
move work product’s defects verification, validation and test tasks are included in the actiyity’s

The fustomer provides an agreement as an input to project management process and receives a softivare
uct as a result of software implementation process execution (see Figure 2).

The Basic profile uses baselines and traceability for the control of work products;

— the requirements baseline is traceable to the agreement approved by the management of the VSE;
— the specification baseline is traceable to the requirements specification work product;

— the design is traceable to the software architecture and detailed‘design work products;

— the product baseline is traceable to all the work products listed in the delivery instructions signed by the
rustomer and the project manager.

6 Project management (PM) process

6.1 | PM process purpose

The purpose of the project management praocess is to achieve the project’s time, quality and cost objecfives
by egtablishing and executing the tasks ofthe software implementation project systematically. It also cafries
out gdministrative tasks relating tothe storage, handling, protection and delivery of work producty and
conf]guration items.

This|document is intended to be used by the VSE to establish processes to implement any developnent
apprjoach or methodology including, for example, agile, evolutionary, incremental, test-driven development,
baseld on the VSE or projectneeds.

6.2 | PM processoutcomes

PM.(01. The praject plan for the execution of the project is developed according to the agreement and
revigwed andraccepted by the customer. The tasks and resources necessary to complete the work are gized
and estimated.

PM.(27Progress of the project is monitored against the project plan and recorded in the progress status
record. Changes to the project plan are approved by the customer. Corrections to remediate problems and
deviations from the plan are taken when project targets are not achieved. Closure of the project is performed
to get the customer acceptance documented in the acceptance record.

PM.03. The change requests are addressed through their reception and analysis. Changes to software
requirements are evaluated for cost, schedule, and technical impact. Change requests that impact the project
plan, the requirements or the agreement are approved by the customer.

PM.0O4. Review meetings with the work team and the customer are held. Agreements are registered and
tracked.

© ISO/IEC 2025 - All rights reserved
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PM.O5. Risks are identified as they develop and during the conduct of the project.

PM.06. A software version control strategy is developed. Items of software product are identified, defined,
and baselined. Modifications and releases of the items are controlled and made available to the customer
and work team. The storage, handling and delivery of the items are controlled.

PM.O7. Software quality assurance is performed to provide assurance that work products and processes
comply with the project plan and requirements specification.

NOTE Software quality assurance is implemented through the performance of the verification, validation and
review tasks performed in project management and software implementation processes.

6.3 | PMroles involved

The toles involved in the PM process are:
— (ustomer;

— project manager;

— technical leader;

— work team.
6.4 | PM activities and tasks

6.4.1 Overview of the PM process

Figufe 3 shows the flow of information between the projéet management process activities including the
mosf relevant work products and their relationship.
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6.4.2
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1

2

The process illustrated in Figure'3-is intended to be used with any life cycle such as waterfall, iter
mental, evolutionary or agile.

Agreement
4 N
' PM.01
Validation record Proj e.Ct
planning
Meeting record Project repository
Project repository
= ~. backup
Meeting record PM.02
Project plan
execution
. . Progress status
Correction register record
PM.03
; Project plan
Change request Project
assessment
Meeting record and control
~
PM.04
Software product Project
closure Acceptance record
./

Figure 3 — Project management process

The agreement is providéd by an internal or external customer.

PM activities

.1 Overview

PM.01 Preject planning

PM<O2'Project plan execution

broject mandagement process should have the following activities:

htive,

— PM.04 Project closure

6.4.2.2 PM.01 Project planning (contributes to PM.01, PM.05, PM.06, PM.07)

This activity documents the planning details needed to manage the project. The activity provides:

PIVI.U5 Project assessment and control

— reviewed agreement and the tasks needed to provide the work products of the agreement and to satisfy
other customer requirements;

© ISO/IEC 2025 - All rights reserved
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— project life cycle, including task dependencies and duration;

— project quality assurance strategy through verification and validation of work products/deliverables,
customer and work team reviews;

— work team and customer roles and responsibilities;
— project resources and training needs;

— estimates of effort, cost and schedule;

1 FEY LI | . PR
- UCIILITICU PI UJCLL I'ISKS,
— project version control strategy;

— project repository to store, handle and deliver controlled work product and work product versiong and
paselined work products.

The task list for PM.01 project planning is given in Table 1.

Table 1 — PM.01 task list

Roles Task list Input Output
work products work products
PJM PM.01.01 Review the agreement for the development | Agreement [approved] Project plan [initiatedl]
TL cycle of the project (e.g. waterfall, iterative, incre- —  Development cydle

mental, evolutionary, agile).

1) The agreementis an entry condition to the use
of this guideline as listed in Clause 6.

2) The agreement had been approved and
baselined by the management of the VSE before
the start of the project.

3) ISO/IEC 20246 defines different types of work
product reviews.

PJM PM.01.02 Define with the customer'the delivery Agreement [approved] Project plan [initiatedl]
cus instructions.
1) The delivery instruections list all the work — Delivery instructions

products (e.g. codé, documentation) to be Project plan [initiated]

delivered to thelcustomer as specified in the

agreement.
PJM PM.01.03 Identify the tasks to produce the work Agreement [approved] Project plan [initiatedl]
TL products te-be/delivered to the customer. — Tasks

1) TasKs of the PM and SI processes, with
verification, validation and reviews with
customer and work team, are added to assure

the quality of work products. Project plan [initiated]
2) Tasks are identified according to the — Delivery instructions
development cycle selected.
PJM PM.01.04 Establish the estimated duration to per- Project plan [initiated] Project plan [initiated]
TL form each task. — Tasks — Estimated duration
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Table 1 (continued)
Roles Task list Input Output
work products work products
PJM PM.01.05 Identify and document the resources to Agreement [approved] Project plan [initiated]
TL perform the project in the project plan. — Resources
Project plan [initiated]
1) Resources include human, material, equipment
and tools, standards.
2) SLhcdulc dlld LidLUb thu IesSources Wlii ‘Ue
needed are added to the project plan.
3) A work productis baselined when it should
be approved and uploaded in the project
repository.
PJM PM.01.06 Establish the composition of work team. Project plan [initiated] Projectplan [initiatedl]
TL — Resources — . Composition of work
team
1) Roles and responsibilities are assigned
according to the resources available.
PJM PM.01.07 Create the schedule of the project tasks. Project plan [initiated] Project plan [initiatedl]
TL — Tasks — Schedule of the
' ' project tasks
1) Estimated start and completion datestoeach | Egtirdted duration
task are assigned. — €emposition of work
2) The assigned resources, sequence and team
dependency of the tasks are considered.
PIM PM.01.08 Calculate and document the project esti~~ |Project plan [initiated] Project plan [initiatedl]
mated effort and cost. — Schedule of the — Estimated effortland
project tasks cost
— Resources
PJM PM.01.09 Identify and document the risks which can |Project plan [initiated] Project plan [initiatedl]
TL affect the project. — Identification of
project risks
1) Riskisa combinationof the effect, or impact, of
uncertainty on projéct objectives.
2) An effectis-a‘positive and/or negative deviation
from the-expected.
3) The/management of deviations from the
expected is performed to achieve the project
and/or product objectives (e.g. financial,
security).
PJM PM.01.10 Document the version control strategy in |Project plan [initiated] Project plan [initiatetii]
TL the project plan. Version control

1) Baselines selected for the project are described
in the version control strategy.

strategy
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Table 1 (continued)
Roles Task list Input Output
work products work products
PJM PM.01.11 Generate the project plan. Project plan [initiated] Project plan [initiated]
— Tasks
1) All the elements previously documented are — Estimated duration
integrated to the project plan.
— Resources
——Compositiomrof work
team
— Schedulé of the
project task
— Estimated effortland
€ost
— Identification of
project risks
— Version control
strategy
— Deliveryinstructions
PJM PM.01.12 Add product description, scope, objectives |Agreement [approved] Project plan [initiated]]
TL fmd deliverables listed in the agreement to the pro- | _ pspSduct description |— Product description
ject plan.
=~ Scope — Scope
— Objectives — Objectives
— Deliverables — Deliverables
Project plan [initiated]
PJM PM.01.13 Validate the project plan: Project plan [initiated] Project plan [validatqd]
TL — Make corrections until\the document is
approved by PJM.
1) All elements of the projectplan are feasible and Validation record [apf
consistent. proved]
2) Theresults of tlie yalidation are documented in
a verificationTecord.
PJM PM.01.14 Obtainfapproval of the customer of the pro-|Project plan [validated] |Project plan [approvdd]
Cus ject plan.
Meeting record
1) /Fhe customer reviews and signs the project [published]
plan, making sure that the elements of the
project plan match with the agreement.
PJM PM.01.15 Establish the project repository using the |Project plan [approved] |Projectrepository
TL VCI biUIl COIILI Ul Srdicgy. _ Version COrltrOl

strategy

[established]
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Table 1 (continued)

Roles Task list Input Output
work products work products
PJM PM.01.16 Add the agreement and the project planto |Project plan [approved] |Project repository [up-

the project repository.

Agreement [approved]

dated]

1) The approved agreement and the project plan
are stored in the project repository as the
baselined agreement and project plan.

2) Changes to the baselined agreement and to

the project plan are done by approving change

requests.

6.4.2.3 PM.02 Project plan execution (contributes to PM.02, PM.03, PM.04, PM.05/PM.07)

This|activity implements the documented plan on the project.

The activity provides:

— progress status record of the project updated;

— analysed and evaluated change requests to the plan impacting cost,schedule and technical requiremgnts;

— approved changes to the plan;

— Treviews and agreements with the work team (WT) and customer (CUS);

— back up of the project repository, and its recovery if necessary.

The task list for PM.02 project plan execution is given ii-Table 2.
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Table 2 — PM.02 task list

Roles Task list Input Output
work products work products
PJM PM.02.01 Monitor the project plan execution. Project plan [approved] |Progress status record
TL [published]
WT 1) Actual data are recorded in the progress status
record.
2) Actual project record data to monitor includes:
— Tasks
— Results
— Resources and effort
— Cost
— Elapsed time
— Defects
PJM PM.02.02 Analyse and evaluate change request for Change request [initiat- |Change request [evalp-
TL cost, schedule and technical impact. ed] ated]
1) Conditional task: Analyse and evaluate change
request for cost, schedule and technical impact. |Project plan fapproved]
2) A change request may be initiated by the - L
customer or internally by the PJM, TL or the WT. Traceablllty record [ini-
tidted]
3) A change request, which affects the agreement,
should be negotiated by customer and PJM (see
task PM.02.04).
PJM PM.02.03 Obtain approval of change request: Change request [evalu- |Change request [ap-
CUs — Ifachange requestis approved by ated] proved or rejected]
customer or PJM, update the project plan if
necessary.
1) Conditional task: Obtain appfoval of change
request
PJM PM.02.04 Conduct review meetings with the work Project plan [approved] |Meeting record [pub-
TL team: lished]
WT — Track problems to closure. Progress status record
1) Conditional-task: Track problems to closure. [published] Eigitl;fl(]:tlon register [fni-
2) Meetingsare conducted to identify problems,
reviewrisk status, record agreements.
3) dfaproblem should be detected, a correction
régister is initiated.
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Table 2 (continued)

Roles Task list Input Output
work products work products
PJM PM.02.05 Conduct review meetings with the custom- |Project plan [approved] |Meeting record [pub-
CcuUs er: lished]
TL — Initiate a change request if needed. Progress status record
WT [published] Change request [ap-
— Record agreements between customer and proved]
PJM and tracked them to closure. .
Meeting record [pub-
— Ifachange request is initiated, update if lished] Project plan [updated]
necessary, the project plan according to
new agreement between customer and
PJM.
1) A change request which affects the customer,
should be negotiated to reach acceptance of
customer and PJM.
TL PM.02.06 Add project management artefacts to the |Project plan [approved] (}Project repository bafck-
project repository. up [established]
— Version control
strategy
PJM PM.02.07 Verify the project repository recovery Project repository back- |Project repository [r¢-
TL using the project repository backup. up [established] covered]
1) The verification is performed to check that the
work products that should be backed up can be
recovered.
6.4.2.4 PM.03 Project assessment and control (centributes to PM.02)

This|activity evaluates the performance of the planagainst documented commitments.

The

The

hctivity provides:

review of project riskS'and identification of new risks;

bvaluation of actual plan performance and progress against targets;

hpproval of customer of changes to the requirements or to the project plan;

locumented chafige requests, appropriate corrective action defined, and changes tracked to closure.

fask list for PM:03 Project assessment and control is given in Table 3.

dentified and evaluated significant cost, schedule and technical performance deviations and problgms;
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Table 3 — PM.03 task list

Roles Task list Input Output
work products work products
PJM PM.03.01 Evaluate project progress with respectto |Project plan [approved] |Progress status record
TL the project plan, comparing: [evaluated]
WT — Actual tasks against planned tasks Progress status record
[published]
— Actual results against established
project objectives
— Actual resource allocation against
planned resources
— Actual cost against budget estimates
— Actual time against planned schedule
— Actual risk against previously identified
PJM PM.03.02 Establish actions to correct deviations or |Progress status record _(JCorrection register [ini-
TL problems and identified risks concerning the accom- |[evaluated] tiated]
WT plishment of the project plan, as needed:
— Document actions in the correction
register.
— Trackactions to closure.
1) Conditional task: Track actions to closure.
PJM PM.03.03 Identify changes to requirements or pro- |Pfegress statusrecord |Change request [initipt-
TL ject plan: f[evaluated] ed]
WT — Document actions in change request.
— Track actions to closure.
1) Conditional task: Document actions in(change
request and track actions to closure:
2) To address major deviations, pétential risks or
problems concerning the accomplishment of the
plan.
CUS PM.03.04 Obtain approval‘from the customer about |Progress statusrecord |Change request [ap-
PJM the changes to the requirements or to the project [evaluated] proved]
plan.
Change request [initiat- |Meeting record [ap-
1) Conditionaltask: This task is not executed if ed] proved]
there jsJi0' change to the requirements or to the
projectplan. Correction register [ini-
tiated]
Agreement [approved]

6.4.2.5—PM. 04 Pruojectclusure (tontributes to PM-02)

This activity provides the project’s work products in accordance with the requirements of the agreement.

The activity provides:

— delivery of the work product as specified in the delivery instructions;

— support of customer work products acceptance in accordance with the delivery instructions;

— completion of the project and signature of the acceptance record;
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— updated project repository.

The task list for PM.04 Project closure is given in Table 4.

Table 4 — PM.04 task list

Roles Task list Input Output
work products work products
PJM PM.04.01. Obtain signature of customer of the ac- Project plan [approved] |Acceptance record [ap-
CUsS ceptance record. — Delivery proved]
instructions
1) The work products, listed in the delivery SofElware product[deliv-
instructions, should be assembled as the Software product [base- ered]
software product in activity SI.06. lined]
2) The delivery instructions, signed by the
customer and PJM, is used to conduct the
acceptance of the work products by the
customer.
3) The completion of the project that requires
“signature of the acceptance record” cannot be
applicable to mass-market customers.
4) The customer may be internal or external to the
organization.
PJM PM.04.02 Store the acceptance record in the project |Acceptancerecord [ap- |Project repository [up-
repository. proved] dated]

6.4.3 Incorporation to project repository

After the incorporation of the work products to project repository, a version control strategy should be
applled to the project plan. The list of work products to be saved in the project repository are:

— project plan;

— ¢hange request;

— fcceptance record;

— neeting record;

— fgorrection register;

— progress status regord;

— validation reeord.

7 bdoftware implementation (SI) process

7.1 ~SIprocess purpose

The purpose of the software implementation process is the systematic performance of the analysis, design,
construction, integration, testing activities and assembly of work products for a new or modified software
product according to the specified requirements.

This document is intended to be used by the VSE to establish processes to implement any development
approach or methodology including, for example, agile, evolutionary, incremental, test-driven development,
based on the VSE or project needs.
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7.2 Sl process outcomes
SI.01. Tasks of the activities are performed through the accomplishment of the current project plan.

SI.O2. Software requirements are defined, analysed for correctness and testability, approved by the
customer, baselined and communicated. Traceability between customer requirements and software
requirements is established.

SI.O3. Software architectural and detailed design is developed. Software architecture is baselined.
It describes the software components and internal and external interfaces of them. Consistency and
traceability to software requirements are established

NOTE1 Software architecture and detailed design can be performed separately according to the project.$chedule.

SI1.04. Software components defined by the design are produced. Unit tests are defined andsperformed to
verifly the consistency with requirements and the design. Traceability to the requirements.and design are
established.

SI.OJ. Software is produced performing integration of software components and verified using test ¢ases
and fest procedures. Results are recorded in the test report. Defects are corrected and consistency] and
trac¢ability to software design are established.

SI1.0§. A software product, that meets the requirements specification as agreed to with the customer, which
inclydes user, operation and maintenance documentations is integrated,(baselined and stored at the prpject
repogitory. Needs for changes to the software product are detected and.related change requests are initipted.

SI.07. Verification and validation tasks of all required work produets'are performed using the defined criteria
to adhieve consistency among output work products and input work products in each activity. Defectf are
identified and corrected; records are stored in the verification/validation records.

NOTE 2 It’s not the intention that all verification activities’aind work products are made available to the custpmer.

Verifjcations are performed by individuals that have organizational freedom, authority, to permit objective evalujtion,
and tp initiate, effect, resolve and verify problem resolution.

7.3 | SI Roles involved

The roles involved in the SI process are:
— gustomer;

— analyst;

— designer;

— programmer;

— project manager;

— technicalleader;

— work team.

7.4 —STactivities and tasks

7.4.1 Overview of the SI process

Figure 4 shows the flow of information between the software implementation process activities including
the most relevant work products and their relationships.
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Figure 4 — Software implementation process

NOTE The process illustrated in Figure# is intended to be used with any life cycle such as waterfall, iterptive,
incrgmental, evolutionary or agile.

7.4.2 Sl activities

7.4.2.1 Overview

The poftware implemxéntation process should have the following activities:
— 5101 Software implementation initiation

— B$L.02 Seftware requirements analysis

— BlO3Software architectural and detailed design

— S04 Software construction
— SI.05 Software integration and tests

— SL.06 Software product assembly

7.4.2.2 SI.01 Software implementation initiation (contributes to SI.01)

This activity ensures that the project plan, established in the project planning activity, is committed to by
the work team.
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The activity provides:

— review of task assignments of the work team established in the project plan;

— commitment to project plan by the work team, team leader and project manager;

an implementation environment is established.

The task list for SI.01 software implementation initiation is given in Table 5.

Table 5 — S1.01 task list

Roles Task list Input Output
work products work products
PJM SI.01.01 Review the current project plan with the Project plan [approved] |Project plah/[approvgd]
TL work team.
WT
1) Areview is performed to achieve a common
understanding and get the commitment of the
WT, TL and P]JM to the project plan.
2) ISO/IEC 20246 defines different types of work
product reviews.
TL SI1.01.02 Set up the implementation environment. Project plan fapproved] |Implementation environ-
WT ment [established]

7.4.2.3 SI.02 Software requirements analysis (SI.02, S1.06;.S1.07)

This

requfirements.

The

The

hctivity provides:

hgreement on the customer requireéments;

verification and validation ef1equirements;

vork team review of the project plan to detérmine task assignment;

blicitation, analysis and specification of customer’s requirements;

ersion control of the software requirements work product;
raceability betweémthe requirements of the agreement and software requirements specification.

fask list for S1.02 software requirements analysis is given in Table 6.

Table 6 — SI1.02 task list

activity analyses the agreed customer’s requiréments and establishes the validated prpject
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Roles Task list Input Output
work products work products
TL S1.02.01 Assign tasks to the work team members. Project plan [approved] |Project plan [approved]
WT — Tasks — Tasks
1) Tasks are assigned to work team in accordance

with their role, based on the approved project

plan.
AN S1.02.02 Document the software requirements spec- |Agreement [baselined] |Requirements specifica-
CcuUs ification: tion [initiated]
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Table 6 (continued)

Roles

Task list

Input
work products

Output
work products

Analyse the requirements defined in the
agreement to determinate the scope and
feasibility.

Identify and consult information sources
(e.g. customer, users, previous software
products, documents) to get new or

Project plan [approved]
Product Description

TITISSITIE TEUITETIeTItS:

1) The agreement may have been provided by an
internal or an external customer.

2) The content of the work product titled

‘Requirements specification’ is not limited to

the list of attributes listed (e.g. reliability).

Additional attributes (e.g. dependability) can be

added.

AN

S1.02.03 Document the traceability between the
requirements defined in the agreement and the soft-
ware requirements specification.

Agreement [baselined]

Requirements specifica-
tion [initiated]

Traceability record [i
tiated]

AN
TL

S1.02.04 Verify and obtain approval of the software
requirements specification from the AN:

Make corrections until the document is
approved by AN.-

Verify the correctness and testability of.
the software requirements specification
and its consistency with the produet
description.

Review to check that requirements
are complete, unambiguousand not
contradictory.

1) Conditional task: Initiate'a ¢hange request if
significant changes (those affecting project
delivery schedule, project costs, etc.) were
needed.

The results.of the verification are documented
in the verification record.

2)

3) [ISO/IEC220246 defines different types of work

preduct reviews.

Traceability r&cord [ini-
tiated]

Pfoject plan [approved]

Product description

Requirements specifi
tion [approved]

Verification record [g
lished]

Change request [initi
ed]

ub-

CUS
AN

S1.02.05 Validate and obtain approval from the cus-
tomer of the software requirements specification:

Make corrections until the document is

Requirements specifica-
tion [approved]

Requirements specifi
tion [approved]

annroved hbu the custamer
P pPTrov- ooyt T tOH e
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Table 6 (continued)
Roles Task list Input Output
work products work products
1) Conditional task: Initiate a change request if Traceability record [ini- |Validation record [pub-
significant changes (i.e. those affecting project |tiated] lished]
delivery schedule, project costs, etc.) were
needed. Change request [initiat-
2) Software requirements specification should ed]
satisfy the needs and the agreed expectations,
including the user interface usability.
3) The results of the validation are documented in
the validation record.
AN S1.02.06 Document the preliminary version of the Requirements specifica- |Softwareéwser documen-
software user documentation. tion [approved] tation(finitiated]
1) Conditional task: Software user documentation
is developed if it is listed in the delivery
instructions.
AN S1.02.07 Verify and obtain approval of the software |Software user docuinen- |Software user documlen-
TL user documentation from AN: tation [initiated] tation [verified]
— Verify consistency of the software user
documentation with the requirements Requiremierits specifica- |Verification record [gub-
specification. tion Japproved] lished]
— Make corrections until the document is
approved by AN.
1) Conditional task: Software user documentatipn
is verified and approved, if it is listed in the Traceability record [ini- |Change request [initit-
delivery instructions. tiated] ed]
2) Conditional task: Initiate a change request if
significant changes (i.e. those affecting project
delivery schedule, project costg, etc.) were
needed.
3) The results of the verification are documented
in the verification record.
4) Conditional tasK: Initiate a change request if
significant chianges (i.e. those affecting project
delivery schedule, project costs, etc.) were
needed.
5) ISOJJEC 20246 defines different types of work
product reviews.
TL SI:02.08 Add the software requirements specifica- Requirements specifica- |Software product
tiop, traceability record and software user _doc1_1men— tion [approved] — Requirements
tation to the software product in the specification specification
baseline- Software user documen- [approved]

1) Software user documentation is added to the
baseline if this document is listed in the delivery
instructions.

tation [verified]

Traceability record [ini-
tiated]

Software user
documentation
[preliminary,
verified]

Traceability record
[initiated]
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7.4.2.4 SI.03 Software architectural and detailed design (contributes to SI1.03, S1.06, S1.07)

This activity creates the software architecture and identifies and designs the software components which

are required to deliver the requirements.

The activity provides:

— work team review of the project plan to determine task assignment;

— design software architecture, software components and associated interfaces;

— (fetaiteddesigmof the sof tware TOMmpoTents and Imterfaces;

— work team review of the requirements specification;

— software design verified and defects corrected;

— yerified test cases and test procedures for integration testing;

— fraceability of the software requirements to the software design, test cases anditest procedures;

esign work products are under version control.

NOTE

The task list for SI.03 software architectural and detailed design is givémin Table 7.

Software architecture and detailed design can be performed separately.detording to the project sche

Table 7 — SI1.03 task liSt

Hule.

Roles Task list Input Output
work products work products
TL SI1.03.01 Assign tasks to the work team members. Project plan [approved] |Project plan [approved]
AN — Tasks — Tasks
DES 1) Tasks of AN and DES are related to their;roles,
according to the project plan.
AN S1.03.02 Review the software requiréments specifi- |Requirements specifica- |Requirements specifica-
DES cation. tion [baselined] tion [baselined]
1) The analyst and the designer review the Traceability record [ini- |Traceability record [ini-
requirements specifieation to verify that the tiated] tiated]
requirements specification is correct, complete,
unambiguous and/hot contradictory.
2) ISO/IEC 202%6 defines different types of work
productreviews.
DES S1.03.03Doetiment the software design: Requirements specifica- |Software design [initji-
AN tion ated]
[baselined]
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Table 7 (continued)
Roles Task list Input Output
work products work products
— Analyse the requirements specification to
generate the architectural design, to define |Traceability record [up-
the software components, the internal and | dated]
external interfaces.
— Describe in detail, the appearance and the
behaviour of the interface, based on the
requirements specification, in a way that
resources for its implementation can be
planned.
— Provide the detail of software components
and their interfaces to allow their
construction.
1) The AN helps the DES to understand the
requirements.
AN S1.03.04 Update the traceability record. Requirements specifica- V| Traceability record [up-
tion [baselined] dated]
1) Traceability between the requirements the ) N
software requirements specification and the Software desigjr{initi-
software design ated]
Traeeability record [up-
ddted]
DES S1.03.05 Verify and obtain approval of the software ,  fSoftware design [initi- Software design [ap-
AN design from DES: ated] proved]

— Verify correctness of software design
documentation, its feasibility and
consistency with their requirement
specification.

— Verify that the traceabilitylrecord contains
the adequate relationships between
requirements and the.software design
elements.

— Make correctiens are until the document is
approved by-DES.
1) Conditionaltask: If significant changes were
needed,dnjtiate a change request.

2) The{estlts of the verification are documented
in'‘the verification record:-

3)\. Conditional task: If significant changes were
needed, initiate a change request.

Traceability record [up-
dated]

Requirements specifica-
tion [baselined]

Verification record [pub-
lished]

Traceability record [yp-
dated]

Change request [initipt-
ed]

Land} ADNL]L 1 4=l DIC 4 4=l yan ) | -
“I‘J I'IIT AN llCllJb LT ULO LU d55UlT Lildl LT ucmgu
meets the requirements.
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Table 7 (continued)
Roles Task list Input Output
work products work products
DES S1.03.06 Develop the test cases and test procedures |Requirements specifica- |Test cases and test proce-
for integration testing. tion [baselined] dures [initiated]

1) Testcases and test procedures are based on Software design [ap-
requirements specification and software design. | Proved]

2y—Customrer provides testing data;, i meeded: Traceability record [up-

3) Testprocedures, test cases, unit tests and dated]
integration tests are developed.

DES S1.03.07 Update the traceability record: Test cases and test proce- | Traceabilityrecord [yp-
— Add the test cases and test procedures to dures [initiated] dated]
the traceability record.
Traceability record [up-
dated]
DES S1.03.08 Verify and obtain approval of the test cases |Test cases and test proce“|Test cases and test pirjoce-
AN and test procedures by AN: dures [initiated] dures [approved]
— Verify consistency among requirements
specification, software design and test cases|Requiremenfs3pecifica- |Verification record [gub-
and test procedures. tion [validated] lished]
— Make corrections until the document is
approved by AN.

1) The results of the verification are documented [Software design [ap- Traceability record [up-
in a verification record proved] dated]

2) Traceability record is updated, if necessary.

Traceability record [up-
dated]

TL S1.03.09 Incorporate work products tohe design: Software design [ap- Project repository [up-
proved] dated]

— Add the software design, trageability record, — Software design
test cases, and test procedures to the project Test cases and test proce- [approved]
repository. dures [approved]

— Test cases and
- test procedures
Traceability record [up- s
dated] [verified]
— Traceability recqrd
[updated]
7.4.2.5 Sl.04 Software construction (contributes to SI1.04, S1.06, S1.07)
This|activity develops the software code and data from the software design.
The activity provides:

coded software components and applied unit tests;

work team review of the project plan to determine task assignment;

traceability between software components and software design.

The task list for SI.04 software construction is given in Table 8.
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Table 8 — SI1.04 task list

Roles Task list Input Output
work products work products
TL S1.04.01 Assign tasks to the work team members. Project plan [approved] |Project plan [approved]
PR — Tasks — Tasks
1) Tasks of TL and PR are related to their role,
according to the project plan.
PR SI1.04.02 Review the software design. Software design [ap- Software design [ap-
DES preved] preved]
1) The programmer and the designer review the |Traceability record [up-
software design to verify that it is complete, dated]
unambiguous.
2) ISO/IEC 20246 defines work product reviews.
PR S1.04.03 Develop the software components. Software design [ap- Software componentf
proved] [initiated]
1) The software components are based on the
detailed part of the software design.
PR S1.04.04 Develop the unit test cases. Software design [ap- Test cases and test pifoce-
proved] dures [initiated]
— Unit test cases
1) To verify that the software components "(lj"racgablhty record [up-
implement the detailed software design. ated]
PR S1.04.05 Execute the unit test cases: Test cases and test proce- |Software componentp
dures [initiated] [verified]
— Correct the defects detected by the unit tests:” |— Unit test cases
Software components
[initiated]
Traceability record [up-
dated]
PR S1.04.06 Update the traceability record: Software components Traceability record [{ip-
— Add the software(omponents to the [verified] dated]
traceability record.
Traceability record [up-
— Add the testscases to the traceability record.  |dated]
Test cases and test proce-
— Add the results (e.g. pass, fail) of the test dures
cases.to the traceability record.
TL S$1:04.07 Add the software components and tracea- |Software components Project repository [up-
bility record to the software product as part of the |[verified] dated]
baseline

1) The name of the baseline of the product (e.g.
product baseline) should be defined in the
version control strategy.

2) Software components and traceability record
are stored in the project repository.

Traceability record
[updated]

Software product

Software
components
[baselined]

Traceability record
[updated]
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7.4.2.6 SI.O5 Software integration and tests (contributes to SI1.05, S1.06, S1.07)

This activity ensures that the integrated software components satisfy the software requirements.

The activity provides:

work team review of the project plan to determine task assignment;
understanding of test cases and procedures and the integration environment;

integrated software components, corrected defects and documented results;

The

raceability of requirements and design to the integrated software work product;

locumented and verified operational and software user documentation;

Verified software baseline.

rask list for SI.05 software integration and tests is given in Table 9.

Table 9 — SI.05 task list
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Roles Task list Input Output
work produets work products
TL S1.05.01 Assign tasks to the work team mem- |Project plan [approved] Project plan [approved]
PR bers. — Tasks — Tasks
1) Tasks are related to their role, according
to the project plan.
PR S1.05.02 Review the test cases and test proce- | Testcases and test proce- | Test cases and test prdce-
dures: dures [approved] dures [verified]
— Setor update the testing — Integration tests — Integration t¢sts
environment.
— Update the integration tests-of'the  |Implementation environ-
test cases and test procedtbes if ment [established]
needed.
1) The programmer reviews.the test cases |Traceability record [updat-
and test procedures towerify that they |ed]
are complete.
2) ISO/IEC 20246 defines work product
reviews.
PR S1.05.03 Intégnate the software using the Software components [ver- |Software [implemented]
DES softwareemponents. ified]
1) UBES participates to this task, since Test cases and test proce-
DES is responsible of the test cases and ~ |dures [verified]
procedures.
— Integration tests
Tl a\.calui}it_y I'CTLUI d [updat
ed]
PR S1.05.04 Perform software integration tests. |Software [implemented] Software [verified]
Cus
1) Results are documented in the test Test cases and test proce- | Test report [initiated]
report. dures [verified]
— Integration tests
PR S1.05.05 Correct the defects detected: Software [verified] Software [verified]
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Table 9 (continued)
Roles Task list Input Output
work products work products
— Perform tests until defects are
corrected. Test report [initiated] Test report [published]
Test cases and test proce-
dures [verified]
— Integration tests
Traceability record [updat-
ed]
PR S1.05.06 Update the traceability record. Software [verified] Traceabilitysecerd [up-
dated]
1) Traceability record is updated with Traceability record [updat-
integration test cases and results of ed]
integration tests (e.g. pass, fail).
Test cases and test proce-
dures [initiated]
PR S1.05.07 Document the product operation Software [verified] Product operation guifle-
guideline or update the current guideline. line [initiated]
1) Conditional task: Product operation
guideline is developed if it is listed in the
delivery instructions
PR S1.05.08 Verify and obtain approval of the Product operation guideline |Product operation guigle-
DES product operation guideline: [initiated] line [verified]
— Verify consistency of the product Software [verified] Verification record [pyb-
operation guideline with the lished]
software.
— Validate that the documentation
is usable for the intended user to
perform the taskss
— Make correctigns until the document
is approved-by DES.
1) The results of the verification are
documented in the Verification Record.
AN S1.05.09 Develop the software user documen- |Software [verified] Software user documgnta-
tation. tion [initiated]
Software user documenta-
1)~ XConditional task: Software user tion [initiated]
documentation is developed if it is listed
in the delivery instructions.
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ucts to the baseline:

Add test cases and test procedures,
software, traceability record, test
report, product operation guideline and
software user documentation to the
software product.

1) The name of the baseline of the product
(e.g. product baseline) should be defined
in the version control strategy.

2) Projectrepository is updated.

Table 9 (continued)
Roles Task list Input Output
work products work products
AN S1.05.10 Verify and obtain approval of the Software user documenta- |Software user documenta-
Cus software user documentation: tion initiated] tion [verified]
— Verify consistency of the software
user documentation with the Software [verified] Verification record [pub-
software. lished]
Make-correcHonsaremadeunti-the
document is approved by CUS.
1) Conditional task: Software user
documentation is developed if it is listed
in the delivery instructions.
2) The results of the verification are
documented in the verification record.
TL S1.05.11 Incorporate the software work prod- |Test cases and test proce-  |[Broject repository [upfat-

dures [verified]
Software [verified]
Test report [published]

Traceability record [updat-
ed]

Product operation guideline
[verified]

Software user documenta-
tion [verified]

ed]

Software work produdts

Test cases and tedt
procedures [verifjed]

Software [verified]

Traceability recorld
[updated]

Test report publighed]

Product operatior([i
guideline [verifiedl]

Software user
documentation
[verified]

7.4.4.7 SI.06 Software product-assembly (contributes to SI1.06, S1.07)

This|activity provides the saftware product to the project manager. The formal delivery and acceptan

the dustomer of the work(poducts is conducted in PM.04.

The

hctivity provides:

— verifiedmaintenance documentation;

vork team review of the project plan to determine task assignment;

ce by

ntérnal delivery to the PJM of the work products and applicable documentation in accordance with the
lelivery instructions

The task list for SI1.06 product assembly is given in Table 10.
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Table 10 — SI1.06 task list

Roles Task list Input Output
work products work products

TL S1.06.01 Assign tasks to the work team members. |Project plan [approved] Project plan [approved]

WT — Tasks — Tasks
1) Tasks are related to their role, according to

the project plan.

DES S1.06.02 Document the maintenance documenta- |Software product [base- |Maintenance documenta-
ion Linadl 1o Dot dl
........... € tionHnitiatedd 1

DES S1.06.03 Verify and obtain approval of the mainte- |Maintenance documenta- |Maintenance documeénita-

TL nance documentation by the TL: tion [initiated] tion [verified]

— Verify consistency of maintenance
documentation with software product. Software product [base- |Verification fecords [pub-
lined] lished]
— Validate that the documentation is usable
for the intended user to perform the
tasks.
— Make corrections until the document is
approved by TL.
1) Theresults are documented in the verification
record.

TL S1.06.04 Add the maintenance documentationto  |Software pyoduct [base- |Software product [ver}-
the baseline. lined] fied]

— Maintenance
Maintenance documenta- documentation
tion [verified]

TL S1.06.05 Identify all work products to be stored in@jProject plan [approved] Software product [basg-
the product baseline. —  Delivery instructions lined]

1) TLidentifies the final version of all work Project repository [updlat-
products to be stored in the project Software product [base- ed]
repository. lined]
2) Projectrepository is upddted.
) ) P yIstp Traceability record [up-
dated]
TL S1.06.06 Assemble the.work products according to |Software product [base- |Software product [base-
PJM delivery instructions: lined] lined]
1) TL assembles all the work products for Delivery instructions
delivefy)to the PJM.
2) Thedelivery of the work products to the
customer is performed in activity PM.04 by
the PJM.
3) A work product is baselined when it should
be approved and uploaded in the project
repository.
7.4.3 Incorporation to the project repository

After the incorporation of the work products to the project repository, a version control strategy should be

applied.

The work products to be saved in the SI project repository are:

— requirements specification;
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software user documentation;
software design;

traceability record;

test cases and test procedures;
software components;

software;

broduct operation guideline;
maintenance documentation;
est report;

Ferification record;

validation record.

Description of roles

An aJphabetical list of the roles and suggested competencies descriptionis given in Table 11.

© ISO/IEC 2025 - All rights reserved
36


https://standardsiso.com/api/?name=7aa9307d20c64ace384ec47c7eebcb2a

ISO/IEC 29110-5-1-2:2025(en)

Table 11 — Description of roles

Role

Competency

1 Analyst

Knowledge and experience eliciting, specifying and analysing the require-
ments.

Knowledge in designing user interfaces and ergonomic criteria.
Knowledge of the revision techniques.

Knowledge of the editing techniques.

Experience on the software development and maintenance.

2 Customer

Knowledge of the customer processes and ability to explain the Customer

requirements.

The customer (representative) should have the authority to approve the re-
quirements and their changes.

The customer includes user representatives to ensure that the operational
environment is addressed.

Knowledge and experience in the application domain.

3 Designer

Knowledge and experience in the software components and architecture
design.

Knowledge of the revision techniques.

Knowledge and experience in the planning and performance of integration
tests.

Knowledge of the editing techniques.
Experience on the software development and mdintenance.

4 Programmer

Knowledge and/or experience in programming, integration and unit tests.
Knowledge of the revision techniquest

Knowledge of the editing technique’st

Experience on the software deyelopment and maintenance.

er

5 Project manag- | Leadership capability with experience making decisions, planning, personnel

management, delegation and supervision, finances, and software develop-
ment.

6 Technical
leader

Knowledge and experience in the software process domain.

7 Work team

Knowledge and_experience according to their roles on the project: TL, AN,
DES, and/or-PR.

Knowledge/on the standards used by the customer and/or by the VSE.

O

Table 12 provides an alphabetical list and a definition of the states of work products.

Description of work products

Table 12 — Definition of states of work products

Name of'State

Definition of states

Apptoved An authorized stakeholder has checked that a work product is ready for delivery anfl
should provide a sign-off for the work product.

Basglined A work product has been approved and uploaded in the repository. The work produft is
a stable base for further development.

Cancelled A planned work product or an element of a work product has been deleted from the
project plan.

Completed A work product is considered complete.

Corrected Defect(s) identified in a work product has(ve) been removed.

Deleted A planned work product or an element of a work product has been deleted from the

baseline.
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Table 12 (continued)

Name of State Definition of states

Delivered A work product or a set of work products, that has been approved by the customer or
authorized stakeholders, has been delivered to a customer.

Established A tool, an environment or a project repository is operational.

Evaluated A work product or an element of a work product that has been verified and validated.

Initiated The workflow for a work product has been initiated.

Implemented Code has been written to implement the requirement, and the requirement’s corre-
leUlldills \:‘leisll C}Clllclltb llclVC IL)CCII tl aLCd illtU t}u: LUdC.

Postponed/deferred A work product or an element of a work product is planned for implementationdn a'later
release.

Preliminary A work product that has not yet been submitted for approval.

Publiished A work product is stored in the repository and made available to all members of the
project.

Rejerted A work product or an element of a work product that has not been approved.

Recqvered A work product stored in a repository has been successfully. réstored.

Reviewed A work product was presented to the authorized customer,or stakeholder(s) as applica-
ble for comment.

Updated A new version of a work product has been producedand stored in a repository.

Verified A work product was evaluated (e.g. via test, review) to confirm, through the provisipn
of objective evidence, that it fulfils its specified.applicable requirements.

Validated A work product was evaluated to confirnf;¢hrough the provision of objective eviderce,
that fulfils its requirements for its intended use and was approved by authorized stake-
holder(s).

Tablgs 13 to 35 provide an alphabetical list of the input, 'output and internal process work products, fheir

descriptions, possible states and the source of the werk products. The source can be another process ¢r an

exte
Wor

Infor
and

The
tean
the 1

Wor

shoulld not be used inrthe’descriptions of activities and tasks to facilitate readability.

A wd
avail

'nal entity to the project, such as the customer:
k product items are based on ISO/IEC/IEEE\15289 information items with some exceptions.

mation items may be combined or subdivided consistent with the project, service, or processes, ph
stakeholder needs by a VSE.

states of the work product (e«g.'evaluated, verified, tested, baselined) give the information to the pr|
about the type of work (tasks) already done on the work product This information can be used to
ext task that uses the work’product as an input.

k products are identified with a unique code WP.XX where XX is a sequential number. These ¢

rk product is available on the media identified in the project plan. As an example, a work product c3
able as a printed document, as an item of an email, or as an item of an electronic tool.

ases,

pject
start

odes

In be
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Table 13 — Acceptance record

WP ID Name Source
WP.01 Acceptance record Project management
Description

Documents the customer acceptance of the deliverables (i.e. list of work products to be delivered to customer) of the
project.

It may have the following characteristics:

— Record of the receipt of the delivery

— Identifies the date received

— Identifies the delivered elements

— Records the validation of any customer acceptance criteria defined
— Identifies any open issues (if applicable)

— Signed by customer and project manager

The ppplicable states are: initiated and signed.

NOTE 1 The acceptance record includes the “acceptance criteria”.
NOTIE 2 The development team asks for clarification if needed.

Table 14 — Agreement

WP ID Name Source

WP.02 Agreement Customer
Project management

Desg¢ription
Desdription of work to be done related to software development.
It may Include:

— Product description
— Purpose
— General customer requirements
— Scope description of whatis included and what is not included
— Objectives of the project
— List of work pfoducts to be delivered to customer (i.e. deliverables)

— Signed by customer and project manager

The ppplicable states are: approved, reviewed and baselined.
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Table 15 — Change request

WP ID Name Source
WP.03 Change request Software implementation
Customer
Project management
Description

Identifies a software, or documentation problem or desired improvement, and requests modifications.
It may have the following characteristics:

The

tdemntiffes purposeof chamnge

Identifies request states (e.g. initiated, evaluated, accepted and rejected)
Identifies requester contact information (e.g. customer, project manager)
Impacted software product, component

Impact to operations of existing software defined

Impact to associated documentation defined

Criticality of the request, date needed

hpplicable states are: initiated, evaluated, accepted and rejected.

Table 16 — Correction register

WP ID

Name Source

V

/P.04

Correction register Project management

Desq
Iden|
Itm

The

fription
Lifies activities established to correct a deviation or préblem concerning the accomplishment of a plan.
y have the following characteristics:

Identifies the initial problem

Defines a solution

Identifies corrective actions taken

Identifies the person responsible for completion of defined actions
Identifies the open dateand target closure date

Contains a state indjcator

Indicates follewAuip actions

hpplicable state$ are: initiated, approved and completed.

Table 17 — Implementation environment

WP ID

Name Source

V

/P05

Implementation environment |Software implementation

Description
Describes the tools selected (e.g. compilers, design tools, construction and tests) for the project.

The applicable state is: established
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Table 18 — Maintenance documentation
WP ID Name Source
WP.06 Maintenance documentation Software implementation
Description

Describes the software product and the environment used for development and testing (e.g. compilers, design tools,
construction and tests).

It may have the following characteristics:

— Includes or refers to all software product elements developed during implementation

— |ldentifies environment used for development and testing (e.g. compilers, design tools, construction and

tools)

It is written in terms that maintenance personnel can understand.

The ppplicable states are: validated and baselined.

fests

Table 19 — Meeting record

WP ID

Name

Source

WP.07

Meeting record

Project management

Desg¢ription
Recdrds the agreements established with customer and/or work team.
It mgy have the following characteristics:

Purpose of meeting

Name of attendees

Date, place held

Reference to previous minutes
What was accomplished
Identifies issues raised

Any open issues

Agreements

Next meeting, if any.

Signed by customer.and project manager

The ppplicable state is: approved.
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Table 20 — Product operation guideline

WP ID Name Source
WP.08 Product operation guideline Software implementation
Description

Contains the necessary information to install and manage the software.
It may have the following characteristics:

Criteria for operational use

A description of how to operate the product including:

Operational environment required

Supporting tools and material (e.g. user manuals) required

Possible safety warnings

Start-up preparations and sequence

Frequently asked questions (FAQ)

Sources of further information and help to operate the product

Certification and safety approvals

Warranty and replacement instructions

It is written in terms that the personnel responsible for the operation cartuinderstand.

The ppplicable states are: verified and baselined.

Table 21 — Progress status record

WP ID

Name

Source

WP.09

Progress status record

Projeémanagement

Des¢ription
Recdrds the status of the project against the.project plan.
It may have the following characteristics;

Status of actual tasks against'planned tasks

Status of actual results~against established objectives/goals

Status of actual resource allocation against planned resources

Status of actnal-cost against budget estimates

Status of actual time against planned schedule

Statusiof actual risk and mitigation against previously identified

Record of any deviations from planned tasks and reason why.

Signature of the project manager

The applicable state is: published.
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Table 22 — Project plan

WP ID Name Source
WP.10 Project plan Project management
Description

Presents how the project processes and activities are executed to assure the project’s successful completion, and the
quality of the work products to be delivered according to the schedule.

It includes the following elements which may have the characteristics as follows:

Product description

— Purpose

— General Customer requirements

Scope description of what is included and what is not included

Objectives of the project

Development cycle selected (e.g. waterfall, iterative, incremental, evolutionary, agile)
Deliverables - list of work products to be delivered to customer

Tasks, including verification, validation and reviews with customer andwork team, to assure the qual
work products. tasks may be represented as a work breakdown structure (WBS).

Estimated duration of tasks

ty of

Resources (humans, materials, standards, equipment and €eols) including the required training, angl the

schedule when the resources are needed.
Composition of work team

Schedule of the project tasks, the expected starf/and completion date for each task, and the relation
and dependencies of the tasks.

Estimated effort and cost

Identification of project risks

Version control strategy

— Work product repository-tools or mechanism identified

— Location and accessiumechanisms for the repository specified
— Version identifieation and control defined

— Description/of the baselines selected for the project: e.g. requirements baseline (i.e. agreement), dg
baselin€ and product baseline

— Backup and recovery mechanisms defined

=\ Storage, handling and delivery (including archival and retrieval) mechanisms specified

ship

sign
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Table 22 (continued)

WP ID Name |Source

— Delivery Instructions

— Elements required for product release identified (i.e. hardware, software, documentation, etc.)

— Delivery requirements

— Sequential ordering of tasks to be performed

Anplicabla yalaacac idantifiad
YPpricapre-Fereasestaenties

— Applicable media identified (e.g. paper, electronic)

with version information

— Identify any necessary backup and recovery procedures

Signpd by customer and project manager.

The ppplicable states are: validated, accepted, updated and reviewed.

— Identifies all delivered software components and work products (e.g. software user documenta

tion)

Table 23 — Project repository

WP ID Name Source

WP.11 Project repository Project management

Des¢ription
Elecfronic container to store project work products and deliverables.
It mgy have the following characteristics:

— Stores project work products

— Stores released work products

— Storage and retrieval capabilities

— Ability to browse content

— Listing of contents with desdription of attributes

— Sharing and transfer ofwork products between affected groups
— Effective controls oyer access

— Maintain workproduct descriptions

— Recovery/of archive versions of work products

— Abilityrto report work products status

— _Changes to work products are tracked to change requests

The ppplicable states are: recovered and updated.

Table 24 — Project repository backup

WP ID Name Source
WP.12 Project repository backup Project management
Description

Repository used to back up the project repository and, if necessary, to recover the information.

The applicable state is: recovered
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Table 25 — Requirements specification

WP ID Name Source
WP.13 Requirements specification Software implementation
Description

Provides the software requirements such as functions, performance, design constraints, and attributes.
It may have the following characteristics:

— Introduction - general description of software and its use within the context of the customer.

— Requirements description:

Functional suitability - Degree to which a product or system provides functions that meet stated
implied needs when used under specified conditions:

— Functional completeness (i.e. degree to which the set of functions covers all the specified {
and user objectives)

— Functional correctness (i.e. degree to which a product or system provides,thé correct results
the needed degree of precision)

— Functional appropriateness (i.e. degree to which the functions facilitate the accomplishme
specified tasks and objectives. As an example: a user is only presented with the necessary s
to complete a task, excluding any unnecessary steps)

Performance efficiency - Performance relative to the amount ofresources used under stated condi
(e.g. time behaviour, resource utilisation, capacity)

and

asks

with

nt of
teps

ions

Compatibility - Degree to which a product or component€an exchange information with other prodpcts,

systems or components, and/or perform its required\functions, while sharing the same hardwa
software environment (e.g. co-existence, interoperability)

Usability - Degree to which a product can.be used by specified users to achieve specified g
with effectiveness, efficiency, and satisfaction in a specified context of use (e.g. appropriatd
recognizability, learnability, operabilityjusSer error protection, user interface aesthetics, accessib

Reliability - Degree to which a product or component performs specified functions under sped
conditions for a specified periodcof time (e.g. maturity, availability, fault tolerance, recoverability

Maintainability - Degree of @ffectiveness and efficiency with which a product can be modified b
intended maintainers (e/g..modularity, reusability, analysability, modifiability, testability)

e or

roals
ness

lity)
ified
)

7 the

Portability - Degree\of effectiveness and efficiency with which a product, or component cap be

transferred fromornie hardware, software or other operational or usage environment to anotherj
adaptability, instability, replaceability)

Security vDegree to which a product protects information and data so that persons or other prod
or systems have the degree of data access appropriate to their types and levels of authorization
confidentiality, integrity, non-repudiation, accountability, authenticity)

Design and construction limitations/constraints - needs imposed by the customer

Legal and regulative - needs imposed by laws, regulations, etc.

EacH requirement is identified (e.g. Req. #01), unique and it is verifiable or can be assessed.

(e.g.

ucts
(e.g.

The applicable states are: verified, validated and baselined.
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Table 26 — Software

WP ID Name Source
WP.14 Software Software implementation
Description

Software item (e.g. software source and executable code) for a customer, constituted by a collection of integrated
software components.

The applicable states are: tested, corrected and baselined.

Table 27 — Software components

WP ID Name Source

WP.15 Software components Software implementation

Desg¢ription
A set of related code units.

The ppplicable states are: unit tested, corrected and baselined.
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Table 28 — Software design

WP ID Name Source
WP.16 Software design Software implementation
Description

Textual and graphical information on the software structure.
This structure may include the following parts:

Architectural or high-level software design

Describes the overall software structure:

Identifies the required software components

Identifies the relationship between software components
Consideration is given to any required:

— Software performance characteristics

— Hardware, software and human interfaces

— Security characteristics

— Database design requirements

— Error handling and recovery attributes

Low-level or detailed software design - includes details ,of‘the software components to facilitat]
construction and test within the programming environment;

Provides detailed design (i.e. can be represented- as a prototype, flow chart, entity-relation
diagram, pseudo-code, etc.)

Provides format of input/output data

Provides specification of data storageneeds

Establishes required data naming conventions

Defines the format of required-data structures

Defines the data fields and purpose of each required data element

Provides the specifications of the program structure

The ppplicable states are: verified; approved.

e its

ship
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Table 29 — Software product

WP ID Name Source
WP.17 Software product Software implementation
Description

Provides a uniquely identified and consistent set of software products including:

— Requirements specification

— Software design

— Iraceability record

— Software components

— Software

— Test cases and test procedures
— Testreport

— Product operation guideline
— Software user documentation

— Maintenance documentation

The ppplicable states are: delivered and accepted.

Table 30 — Software user documentation

WP ID Name Source

WP.18 Software user documentation |Software implementation

Des¢ription
Desdribes the way of using the software based on the user interface.
It mgy have the following characteristics:

— User procedures for performing spegified tasks using the software

— Installation and de-installation. procedures

— Brief description of the intendéd use of the software (the concept of operations)
— The supplied and required resources

— Needed operational.’environment

— Availability.of\problem reporting and assistance

— Procedures'to access and exit the software

— Listsyand explains software commands and messages to the user

—, \As appropriate for the identified risk, it includes warnings, cautions, and notes, with corrections

— Itincludes troubleshooting and error correction procedures.

It is written in terms understandable by users.

The applicable states are: preliminary, verified and baselined.
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Table 31 — Test cases and test procedures

WP ID Name Source
WP.19 Test cases and test procedures |Software implementation
Description

Provides elements needed to test code.
Test cases may include:

Identifies the test case

Test items (unit test cases, integration tests)

Test

The

procedures may include:

hpplicable states are: verified and baselined.

Input specifications

Output specifications
Environmental needs

Special procedural requirements

Interface dependencies

Identifies: test name, test description and test completion date
Identifies potential implementation issues

Identifies the person who completed the test procedure
Identifies prerequisites

Identifies procedure steps including the step number)the required action by the tester and the expd
results

cted

Table.32 — Test report

WP ID Name Source

WP.20 Test report Software implementation
Des¢ription
Docyiments the tests execution.
It may include:

A summary of each'défect

Identifies the felated test case
Identifies’the'tester who found each defect
Identifies the severity for each defect

Identifies the affected function(s) for each defect

Identifies the date when each defect originated

Identifies the date when each defect was resolved

Identifies the person who resolved each defect

The applicable states are: initiated, [defects] corrected, baselined.
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Table 33 — Traceability record

WP ID Name Source
WP.21 Traceability record Software implementation
Description

Documents the relationship between the requirements included in the requirements specification, software design
elements, software components, test cases and test procedures.

It may include:

Identification of the individual requirements of the requirements specification to be traced

Provides forward and backward mapping of requirements to software design elements, softy

components, test cases, test procedures and test results.

vare

The ppplicable states are: verified, baselined and updated.
Table 34 — Validation record
WP ID Name Source
WPp.22 Validation record Software implementation
Des¢ription

Docyments the validation execution.
y include the record of:

It m4

The

Participants
Date

Place
Duration

Validation checklist

Passed items of validation
Failed items of validation

Pending items of validation

Defects identified during validation

Signature of project manager

Signature of customer

hpplicable states arerinitiated, approved.
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Table 35 — Verification record

WP ID Name Source

WP.23 Verification record Project management
Software implementation

Description
Documents the verification execution.
It may include the record of:

— Participants

— Date

— Place

— Duration

— Verification checklist

— Passed items of verification

— Failed items of verification

— Pending items of verification

— Defects identified during verification

— Signature of author

The ppplicable states are: initiated, approved.

10 Software tools

10.1 General

Tabl¢s 36 and Table 37 provide software toolsthat can be used to perform process activities.

10.3 Project management process tools

The list of software tools that can be used to perform project management activities are given in Table B6.

Table 36 — Project management tools

Activity Resource list
Project plannhing Tools allowing documentation, management
Projeét plan execution and control the project plan and the use and

prajéct assessment and control management of the project repository.

Pnoject closure

10.3 Software implementation process tools

The list of software tools that can be used to perform software implementation activities are given in
Table 37.
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Table 37 — Software implementation tools

Activity

Resource list

Software implementation initiation
Software requirements analysis

Software architectural and detailed design
Software construction

Software integration and tests

Product delivery

Documentation tools

Raaguiramantecnacification tonlc

Softiara raguiramantce analucic
T+ €6 HeRtSaharySis

et e e eSS p ettt o to oS

Software architectural and detailed design

Software design tools

Software construction

Construction tools

Software integration and tests

Tests tools, defect tracking tools
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Annex A
(informative)

Support process for the software Basic profile

A1l

This
the
deve

The

requlired, such as fixing software problems, can be done by the VSE without controls™Jncontrolled cha
e software product can impact on product quality and product stability. VSEs who do not mapnage

to th
ongd
theirn

Uncd
sche
worl

Befo
cust
will
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softy

A.2

Tou

General

annex describes a process which can be added to the software Basic profile to enable VSEs.to)suy
software product which they developed in a controlled way. The Basic profile is targeted at
loping a single product by a single work team.

Basic profile concludes at the delivery of the software product. This means that any eustomer sug

ing customer support effectively risk damage to their reputation, which can,affect their business
ability to retain current customers and acquire new customers.

ntrolled and unplanned customer support work can also be disyuptive to a VSE’s develop
dules. It is often be prioritised above development work. Those with the skills and knowledge mz
(ing on a project.

re a VSE delivers the software product (e.g. documentation;'code), its management discusses witl
pmer if and how the VSE will support the software product. The VSE decides whether support resoy
be dedicated or whether they will also be expected to:work on an approved project. If support is
lied by those working on a project, an estimate of the.time needed for support is included in the pr
to reduce the risk of project slippage due to suppoft requirements.

hnnex describes a support process and its 3-activities which can be added to the project manage
software implementation processes of thé 'software Basic profile to enable a VSE to deliver effe
vare support after the software product’should be delivered to the customer.

Scope
be this annex, the VSE should-fulfil the following entry conditions:
thould have implemented/or is implementing the software Basic profile;
bhould have completed or is completing the development of a software product;
thould have delivered or is delivering a software product to a customer.
boftwareSupport process is composed of the following three activities:

servicelevel management;

port
VSEs

port
nges

and

ment
ly be

h the
Irces
[0 be
pject

ment
ctive

ncident m;mngpmpnf'

— production change management.

These activities are interlinked and are also linked into the project management (PM) process and the
software implementation (SI) process of the software Basic profile. The software support process is
performed at the same time as the PM process for the VSE’s current projects, continuing support for
deliverables from previous projects.
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The scope of software support (SS) is determined by the VSE as part of a service level agreement. The scope
is normally restricted to defect correction and minor changes in requirements. Larger software changes are
excluded from support and handled as a project through the PM and SI processes of the Basic profile.

A.3 SS process purpose

The purpose of the software support process is to establish and carry out in a systematic way the ongoing
support of the software product delivered to a VSE’s customer to deliver a support service to the customer.
This service may be delivered as part of an agreement.

A.4| SS process outcomes

— $S.01. Definition, review and acceptance by the customer of the service level agreement fofthe softyvare
bupport is included as part of the agreement.

— $S5.02 Ongoing communications with customer on the software support service.
— $S.03. Manage incidents to restore service to the customer in accordance with’the SLA.
— $S.04 Control and manage change to production software.

— $S.05 Develop, test and deploy production changes.

A.5| Overview of the SS process

Figufe A.1 provides an overview of the processes of the Basie’profile illustrating the interactions of the
additional software support process.

Agreement

Project
management

Software Product

ProjectPlan

Software
implementation

Software
Support

Figure A.1 — Addition of software support to Basic profile processes

The software support process commences for each project after the product delivery should be completed
and continues for the life of the software product. The software support process is managed by a support
manager who may be the project manager of the software product or someone who may take this role on a
part-time basis in a VSE. It is important that roles are allocated to enable the support manager to focus on
customer support when required. A VSE may have a single team performing SI activities and SS activities or
it may choose to have a separate SS team. In the case of a single team, the support manager should handle
prioritisation conflicts between project and support activities, if any.
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Table A.1 provides a list of roles for the software support process.

Table A.1 — SS roles

Role Competency
Customer As per the Basic profile
Project manager As per the Basic profile

[ s L | L Lailis il 3 £ A1
JUppoTTITarragcT TCatCT STITp-CapaoTIrty vy ol CAPTTTICTICC-OT O CITv

ery of customer service and prioritisation.

Support team Knowledge and experience of software process-
es according to their role which may include
software development or may be software
deployment and support

A.7| Overview of the SS process

Figufe A.2 provides an overview of the software support process, its set of 3 dctivities and associated

products.

SS.01
Agreement Service Level
Management
Service Level
Agreement
SS.02
Incident
Management
Production
Change Request Incident
Record
Software
Product
SS.03
Production
Change Test Record

l Management
. Production
Project Plan

Change Schedule

Figure A.2 — Overview of the activities of the software support process

work

A.8 SS Work products

Table A.2 provides a list of the work products specific to the software support process.
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Table A.2 — SS Work products

A9

management

Name Activity Input and output Source
work products
Agreement - service re- Service level manage- | Input Customer
quirements ment
Service level agreement Service level manage- | Output Support manager
ment
Incident record Incident management | Output Support team mem-
Production change ber
management Output Support team mem-
ber
Software product Incident management | Input Support team mem*
Production change ber
management Output Support team mem-
ber
Production change request |Incident management |Output Supportteam mem-
Production change ber
management Input Support team mem-
ber
Production change schedule | Production change Output Support manager
management
Test record Production change Output Support team mem-
management ber
Project plan Production change Output Support manager

SS activities

A.9.1 General

The

A.9.

A.9.’

Serv
whid
softy

.1 General

bS.01 Service level management (SLM)
bS.02 Incident management (IM)

5S.03 Production change management (PCM)

2 SS.01 Service Jével management (SLM)

software support process should have the following activities:

ice level management is the activity which establishes and supervises the software support se
h is delivered to the customer. Its key work product is the service level agreement which specifies
vare Support is delivered and defines the scope of support.

rvice
how

A.9.22—SEMpurpose

The purpose of this activity is to specify the support services that are being delivered by the VSE to customers
and to maintain good customer relationships by ensuring the services provided match the communicated
needs and expectations of customers.

Table A.3 provides a list of tasks for the SLM activity.
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Table A.3 — SS.01 task list

A.9.

A.9.

Incid

restgring service on an ongoing basis. Its key work product is the incident record. VSEs decides the g

of th

supp
or m
level

Imp

A.9.]

The
softy

3.1 General

Role Task list Input Output
work products work products
SM SLM.01.01 Develop the service level agree- Agreement [approved] |Service level agree-
ment. ment [initiated]
Service level agree-
1) To achieve a team understanding of ment [initial]
the service required. The service level
agreement includes service support Requirements specifi-
hours, incident classifications and cation [baselined]
emergency change criteria as defined in
Table A.6.
SM SLM.01.02 Obtain an approval of the service |Service level agree- Service level agree-
Cus level agreement of the customer. ment [initiated] ment [approved]

1) The service level agreement can
be included into an agreement (e.g.
contract) if required.

SM SLM.01.03 Manage escalations from the Inci- |Service level agree- Meeting record [pub-
Ccus dent management activity. ment [approved] lished]

1) The SM also manages regular
communications with the customer.

B SS.02 Incident management (IM)

ent management is the activity which handlés customer support communications, recording

is activity. Incident management always includes software break/fix support and may also ing
ort for minor improvements. A VSE maywish to use incident management to record customer qu
ay decide to handle them informally/The scope of incident management is documented in the se
agreement.

rtant concepts of incident management are:
he recording of all incidents;

he priority placed onrestoring customer service rather than fixing the cause of the incident. |
ncidents can be-fixed by workaround, meaning that a software change can be planned, tested
scheduled withlower risk than an immediate software deployment.

3.2 IM purpose

vare‘or a customer misunderstanding of the software, or to prevent failures occurring. This ma

achidy

and
cope
lude
eries
rvice

lany
and

purpose of this activity is to restore the customer’s ability to use the software after a failure of the

y be

yare

vad throuoh cnctomne adiicatia ofta changa o an 1nta rkareundfolewed-byva-soft
catrrotdgn-customer-eatcation,a-sorcware-eaahge-oraterin-woerkarouhia 166V Dy—a-56+

change delivered through the production change management activity.

Table A.4 provides a list of tasks for the IM activity.
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Table A.4 — SS.02 task list

Role Task list Input Output
work products work products
ST IM.01.01 Record all reported or identified incidents. |Meeting record [pub- Incident record [pub-
CcUs lished] lished]
PJM IM.01.02 Classify incidents according to the criteria |Service level agreement |Incident record [updated]
Cus set in the service level agreement and link to other |[approved]
necessary records.
Software product [deliv-
ered]
ST IM.01.03 Investigate incidents, communicate to cus- |Incident record [updated] |Incident record fupdqted]
Cus tomer and identify any required software changes.
Productionrchange re-
quest finitiated]
Meeting record [upddted]
ST IM.01.04 Restore service: Incident record [updated]{Incident record [upddted]
SM — Restore service either via workaround or the
CUS production change management activity if a fix |Production change're+ Meeting record [upddted]
is required urgently, notify customer and obtain |quest [approved]
customer agreement.
— If customer agreement cannot be obtained
escalate to the SLM activity.
ST IM.01.05 Close incident. In¢ident record [updated] |Incident record [ap-
proved]
1) The incidentis closed with a temporary )
solution, e.g. a workaround and a future PrOdUC_U?r_l change re-
production change request. quest [initiated]
A.9.4 SS.03 Production change management (PCM)

A.9.4.1 General

Production change management is the set of activities to deploy a change into a software product which
should already be delivered to asclistomer.

Therife are two types of change'which the VSE manages:

environment.

Normal change to.the software which can be planned and managed to minimize risk to the softivare
eployment.

— EXAMRLE: A normal change can include delivering a set of tested software fixes into the produgtion

Emergéncy change to the software - an unplanned/unscheduled change for immediate deployrment,
1sually to resolve a high severity incident.

— Anemergency change is in principle handled in the same way as a normal change, but the schedule is
accelerated in accordance with the urgency of the change and the output products may be completed
products after the change should be deployed into production. Emergency changes are used when
necessary as they reduce productivity and increase risk. Testing is completed for all changes

including emergency changes.
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A.9.4.2 PCM purpose

The purpose of this activity is to manage/minimise the risks associated with delivering production software
changes through planning, testing, control and communication.

Table A.5 provides a list of tasks for the PCM activity.

Table A.5 — SS.03 task list

Role Task list Input Output
workpreoducts——workpreducts
SM PCM.01.01 Define and approve the production change |Software product [deliv- |Production change
Cus build, test & deployment procedure(s): ered] schedule [approved]
— Define criteria for emergency change and Production change
normal change. schedule [initiated]
— Include build, test and deployment and the
planned service change schedule.
SM PCM.02.02 Evaluate production change request. Incident record [updat< |Incident record [ug-
ST ed] dated]
1) The VSE decides that the support manager does ' _
not have to be involved for every change. Criteria PFOdUC_U?r_l change re- Production change
for involvement can be documented in PCM.01.01. | quest [initiated] request [evaluated
Production change Production change
schedule [approved] schedule [updated]
Software product [base-
lined]
Project plan [approved]
ST PCM.02.03 Update production change schedule to Incident record [updat- |Incident record [up-
Cus include the proposed deployment date: ed] dated]
Production change re- Production change
quest [evaluated] schedule [updated]
ST PCM.02.04 Design and-build the software change and |Software product [base- |Software product [up-
PJM documentation: lined] dated]
— Consult'with ongoing project management
and(oftware implementation process for  |Project plan [approved] |Project plan [updated]
otzerlaps.
1) Resouwrces are incorporated into the project plan, Meeting record [up-
orsthe project plan is changed to accommodate dated]
redeployment of resources to deliver the change.
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Table A.5 (continued)

Ensure appropriate support is provided.

Role Task list Input Output
work products work products

ST PCM.02.05 Test the software change and document Incident record [updat- |Testrecord [published]

results. ed]

1) Testrecords can be kept in the same repository as|Software product [up-

project test records. dated]

SM PCM.02.06 Approve and deploy the software change: [Software product [up- Software product [up-
ST dated]

Test record [published]

dated]

Production‘change
request [approved]

Incident record [ap

preved]

A.10 Work product description

Tabl¢ A.6 to A.9 provide an alphabetical list of only the SS work products*(i.e. work product not already

defined

in the software Basic profile).

Table A.6 — Incident record

WP ID Name Source

WP.A.01

Incident record

Softwaresupport

Des¢ription
Contjains the details of an incident.

Itm

The pppl

y include:

Incident identifier

Name and contact details of the reporter of the event
Impacted software product, software component
Details of the incident

Severity of the incident

icable states are: initiated, evaluated, approved, rejected.
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Table A.7 — Production change request

WP ID Name Source
WP.A.02 Production change request |Software support
Description

Request to implement a change into the production software.
It may include:

— Change identifier

— Identification of purpose of change

— Identification of date change needed by
— Identification of change requester
— Impacted software product, software component

— Customer impact of change

The ppplicable states are: draft, approved, rejected.

Table A.8 — Production change schedule

WP ID Name Source

WP.A.03 Production change sched- |Software support
ule

Des¢ription
Lisft of approved changes to be deployed into production with plafined dates.
It rhay include:

—
%)

— Future planned releases of changes
— Customer business events where changes are net to be scheduled

— e.g. financial year end

The ppplicable states are: draft, approved, rejected.

TableA.9 — Service level agreement

WP ID Name Source

WP.A.04 Service level agre€ment Software support

Des¢ription
Dekcription of work to bedene related to the support of the software product.
It rhay include:

— Service hours, contact details and accepted ways of contacting the VSE

— Deseription of what is included in the support service, in particular whether minor improvementg are
included and treated as incidents

—"“Definition of incident types and severities. There may be different types of incident defined for breal{/fix,
answering customer queries and minor improvements

— Initial response times for incidents by type and severity
— Target resolution times for incidents by type and severity
— Definition of change types and criteria

— Customer escalation process with contact details

— Warranty/pricing/penalty arrangements

The applicable states are: initiated, approved, and baselined.
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Annex B
(informative)

Additional testing tasks to the software Basic profile

B.1

This|annex adds a set of tasks, one role and several work products to the software Basic profile for

withl

docuymentation, can help reduce the risk of failures occurring during operation. When defegts are dete

and $

can fulfil to meet contractual or legal requirements or industry-specific standards.
This|annex aligns to the software test processes of the ISO/IEC/IEEE 29119 series¢

This|annex can be used by VSEs that want to achieve desired quality of softwatejtest processes.

B.2
Taski

addgd to highlight the testing tasks (TT). For example, if two testing tasks are added to task PM.01.10,
are ifentified as follows: PM.01.10.TT1 and PM.01.10.TT2.

Work products - testing work products are identified as WP. CXX. A new state has been added.

Rolef — A new role, tester, has been added.

B.3

B.3.l Project planning activity (PM;01)
Tabl¢ B.1 provides the tasks for PM.01:

General

the aim to better support software testing. Rigorous testing, of the software and the dssoc

VSEs

ated

cted,

ubsequently fixed, this contributes to the quality of the software product. In addition, software tefting

Naming, diagramming and conventions

- each testing task is identified by an activity ID and a consecéutive number. An additional notati

Additional tasks to the project management (PM) process

on is
they
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Table B.1 — Testing task list for PM.01

Roles

Task list

Input
work products

Output
work products

PJM
TL
TES

PM.01.10.TT1. Define the test plan:

Identify risk mitigation approaches;

Design test strategy including test
phases, test types, features to be tested,
test design techniques, test completion

Agreement [approved]

Project plan [initiated]

Test plan [initiated]

s .
CIItCriqa,

Identify metrics to be used for test
monitoring;

Identify test data requirements;

Identify test environment requirements;
Identify test deliverables;

Estimate the required resources;

Schedule each required test activity

PJM
TL
TES

PM.01.10.TT2. Verify the test plan:

Make corrections until the document is
approved by PJM.

1) The results of the verification are documented
in a verification record.

Test plan [initiated]

Test plan [verified]

Verification record [ap-
proved]

B.3.2 Project plan execution activity (PM.02)

Tablg¢ B.2 provides the tasks for PM.02.

Table B.2 — Testing task list for PM.02

ldentify and record divergence from
planned testing activities.

Identify new risks.

1.\ The results of monitoring are documented in a
test status report.

Roles Task list Input Output
work products work products
PJM PM.02.01.TT1. Monitor testing: Test plan [verified] Test status report [injiti-
ated]
TL — Collect andrgecord test measures.
TES — Monitor-progress against the test plan.

B.3.3 Project assessment and control activity (PM.03)

Table B.3 provides the tasks for PM.03.

© ISO/IEC 2025 - All rights reserved

63



https://standardsiso.com/api/?name=7aa9307d20c64ace384ec47c7eebcb2a

ISO/IEC 29110-5-1-2:2025(en)

Table B.3 — Testing task list for PM.03

Roles

Task list

Input
work products

Output
work products

PJM
TL
TES

PM.03.01.TT1. Control testing:

Perform actions necessary to implement

the test plan.

Perform actions necessary to implement

control directives.

Test plan [verified]

Test plan [updated]

Identify actions necessary to manage the
divergence of actual testing from planned

testing.

Identify means of treating newly identified

and changed risks.

Update test plan if appropriate.

B.3.

Tablg¢ B.4 provides the tasks for PM.04.

4 Project closure activity (PM.04)

Table B.4 — Testing task list for PM,04

Roles Task list Input Output
work products work products
PJ PM.04.01.TT1. Complete testing: Test plan [verified] Test environment [ug-
TL dated]
TES — Clean up test environment.
Test environment [up-
dated]
PJM PM.04.02.TT1. Archive test assetst Project repository [estab-|Project repository [up-
TL — Identify test assets which may be of lished] dated]
TES use later and save them in the project
repository
B.4| Additional\tasks to the software implementation (SI) process

B.4.l Software implementation initiation activity (SI.01)

Tabl¢ Bs5 provides the task for SLL.O1.
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Table B.5 — Testing task list for S1.01

Roles Task list Input Output
work products work products
TL SI.01.02.TT1 Set up the test environment: Test plan [verified] Test environment [estab-
lished]
TES — Setup test data to support the testing.

— Setup test tools to support the testing

Install and Pr\hFignrn thetestitem onthe

test environment.

— Verify that the test environment meets the
test environment requirements.

B.4.2 Software requirements analysis activity (S1.02)
Tablg¢ B.6 provides the task for S1.02.

Table B.6 — Testing task list for S1.02

Roles Task list Input Output
work preducts work products
TL S1.02.04.TT1 Identify test cases: Test plan |¥erified] Test cases [preliminary]
TES — Perform test analysis which includes
identifying features to be tested. Requirements specifica-

, N - tion [baselined]
— Define and prioritize test conditions for

each feature based on analysis of the test
basis.

— Identify test cases (i.e. ID and name)and
record them in preliminary test cases.

B.4.3 Software architectural and detailed design activity (SI.03)

Tablg¢ B.7 provides the tasks for SI.03{
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Table B.7 — Testing task list for SI.03

Roles Task list Input Output
work products work products
TL S1.03.05.TT1 Develop test cases: Test plan [verified] Test cases [updated]
TES — Develop test cases according to the test Requirements specifica-
strategy defined in the test plan. tion [baselined]
1) Testcases are aimed at integration, system Software design [veri-
(eg functional performance security) and fied]
acceptance testing.
2) Testdesign techniques and test completion ;Iggcci(]eablhty record [ver-
criteria to use are specified in the Test Plan.
3) Testdesign techniques and measures are Test cases [preliminary]
defined in ISO/IEC/IEEE 29119-4: Test
techniques.
TL S1.03.05.TT2 Verify test cases: Test plan [verified] Test cases [verified]
TES — Review test cases. Requirements specifica- | Verification record [pub-
PJM tion [baselined] lished]
— Make corrections until test cases are
approved by PJM
1) ISO/IEC 20246 defines work product reviews. Software design [base-
lined]
2) The results of the verification are documented
in a verification record. TeSt eases [updated]
TL S1.03.05.TT3 Develop test procedures: Test plan [verified] Test procedures [init]at-
ed]
TES — Order test cases according to Requirements specifica-
dependencies described by pre-conditions |tion [baselined]
and post-conditions and other testing
requirements. Software design [veri-
— Identify any test data and test fied]
environment requirements that are not
already included in(the test plan. Traceability record [ver-
ified]
— Prioritize the test procedures.
1) Any other required-actions can be included in Test cases [verified]
the test procedure, such as those necessary to
set up the pre-conditions for a test case.
2) Wheretest procedures are to be executed using
toolsyit.can be necessary to further elaborate
themrby adding extra detail to create automated
test scripts.
TL §1,03.06.TT1. Update the traceability record: Test procedures [initiat- |Traceability record [yp-
TES — Add the test cases and test procedures to ed] dated]
the H':\r‘n:\hi]ify record

1) The traceability between the test basis, feature
sets, test cases, and test procedures (and/or
automated test scripts) can be recorded.

Test cases [verified]

Traceability record [ver-
ified]
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baseline:

— Add the software design, traceability
record, test cases, and test procedures to
the project repository.

proved]
Test cases [verified]

Test procedures [veri-
fied]

Table B.7 (continued)
Roles Task list Input Output
work products work products
AN S1.03.07.TT1. Verify the test procedures: Test cases [verified] Test cases [verified]
DES
TES —  Verify consistency among requirements | Test procedures [initiat- | Test procedures [veri-
specification, software design and test ed] fied]
cases and test procedures. Requirements specifica- |Verification record [pub-
tion [baselined] lished]
1) The results of the verification are documented )
in a verification record. S_oftware design [base- Traceability record [Up-
lined] dated]
2) Traceability record is updated, if necessary.
3) ISO/IEC 20246 defines work product reviews g;iggz];\blhty record [up-
TL SI.3.8.TT1. Incorporate work products to the design |Software design [ap- Project repository [up-

dated]

— Software design
[baselined]

— Test cases [verified]

— Testprocedures

[verified]
Traceability record [up-
datéd] — Traceability recqrd
[updated]
B.4.# Software construction activity (S1.04)
Tabl¢ B.8 provides the tasks for SI.04.
Table B.8 — Testing task list for S1.04
Roles Task list Input Output
work products work products
PR S1.04.04 Develop the unit test.cases. Software design [base- |Test cases
lined] — Unit test cases
[implemented]
1) To verify that the software components Test cases [verified]
implement the detailed Software Design.
Traceability record [ver-
ified]
PR S1.04.05°Execute the unit test cases: Test cases Test cases

Z— Execute the unit tests and correct
detected defects.

— Unit test cases
[implemented]

Software components

— Unit test cases
[completed]

Software componentf

[ R a |
[rrtratet]

Traceability record [up-
dated]

L . 11
[VETTIIETt]

B.4.5 Software integration and tests activity (SI.05)

Table B.9 provides the tasks for SI.05.
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Table B.9 — Testing task list for SI.05

Roles Task list Input Output
work products work products
TES S1.05.02.TT1 Maintain the test environment: Test plan [verified] Test environment [up-
dated]
TL — Verify that the test environment meets Test environment [estab-
the test environment requirements and do |lished]
corrections.
PR S1.05.04.TT1 Perform integration tests: Test plan [verified] Software [verified]
TES — Verify that the units together operate as | Test environment [up- Test cases
TL specified in the software design. dated] — integratioff tests
— Verify that the interfaces operate as Software [implemented] [completed]
specified in the software design. p
1) Results are documented in the test execution
documentation.
2) Testincidents are documented in the test
incident report.
Test cases
Test procedures
— integration tests — integration testg
[verified] [completed]
TeSt procedures
>~ integration tests
[verified]
Software design [veri- Test execution docunpen-
fied] tation [published]
Test incident report [jpub-
lished]
TES SI1.05.04.TT2 Perform system tests: Test plan [verified] Software [verified]
TL — Verify that the system.dpérates Test environment [up- Test cases
as speFifigd in the requirements dated] — System tests
specification. [completed]
— Perform system tests defined in the
test plan (e.g. functional, performance,
security)
Software [implemented] |Test procedures
Test cases
1) .<Results are documented in the test execution — System tests — System tests
documentation. [verified] [completed
2) Testincidents are documented in the test Test procedures Test execution docunpen-
incident report. tation [published] D|l
3) The test procedures can have been scripted
for automated execution or recorded in a test
specification for manual test execution.
— System tests Test incident report [pub-
[verified] lished]
PR S1.05.05.TT1. Manage test incidents to closure: Software [verified] Software [verified]
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Table B.9 (continued)

Roles Task list Input Output
work products work products
TES — Decide disposition of incidents. Test cases [verified]
Perf it tion to fix th Test execution documen-
TL — reriormappropriate action to ix the Test procedures [veri- tation [published]
test incidents, re-test and close the test fied]
incidents or defer the incident(s) to a 1 L
future release. Test incident report
[updated]
1) Status of test incidents is recorded in the test Traceability record [up-
incident report. dated]
Test execution documen-
tation [published]
Test incident report [pub-
lished]
TL S1.05.06 Update the traceability record. Software [verified] Traceability record [yp-
TES dated]
Traceability record.Jup-
dated]
B.4.6 Software product assembly activity (S1.06)

Tabl¢ B.10 provides the task for SI.06.

Table B.10 — Testing task list for S1.06

Roles Task list Input Output
work products work products
TL S1.06.05.TT1 Perform validation: Test plan [verified] Test cases
TES — Verify whether a system satisfies the — Acceptance tests
Ccus acceptance criteria. Test environment [estab- [completed]
lished]
— Validate whether the system is ‘fit for use’. Test procedures
ified — Acceptance tests
— Determine whetherito accept the system. Test cases [verified] [completed]
1) Results are docimented in the test execution Test d . Test execution docunpen-
documentation, ﬁeesa]proce ures [veri- tation [published]
2) Testincidénts are documented in the test Traceability record [up- | 1€St incident report [jpub-
incidéent report. dated] lished]
B.5 | Testing work products

Table B.11 to B.17 provide an alphabetical description of the work products of this annex.
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Table B.11 — Test plan

WP ID Name Source
WPTO01 Test plan Project management
Description

The test plan provides a test planning and test management document. It is detailed description of test objectives to
be achieved and the means and schedule for achieving them, organized to coordinate testing activities for some test
item or set of test items.

It may include:

— Context of the testing

— Testitem

— Test scope

— Test strategy - Describes the approach to testing.

— Test sub-processes

— Test deliverables.

— Test design techniques - Specifies which test design techniques are to be,applied.

— Test completion criteria - Describes the conditions under which theTelevant test organization consjders
test execution activities to be complete.

— Metrics to be collected - Describes the metrics for which values@re to be collected during the test activities.
— Testdatarequirements - Specifies all relevant test data réquirements for the project or test sub-process.
— Test environment requirements - Specifies the necessary and desired properties of the test environment.
— Testing activities and estimates.
— Staffing.

— Schedule.
The ppplicable states are: initiated, verified, updated.

Table B.12 — Test status report

WP [D Name Source

WP.T02 TestStatls report Project management

Des¢ription
The fest status report provides information about the status of the testing thatis performed in a specific reporting period.
[t may include:

— Test status- Provides information on the status of the testing for the reporting period.
— Reporting period - Specifies the time period, covered by the report.

—A Progress against test plan.

— Factors bltocking progress:
— Test measures - Presents the collated test measures related to the end of the reporting period.
— New and changed risks.

— Planned testing - Describes the planned testing for the next reporting period.
The applicable states are: initiated, published.
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Table B.13 — Test cases

WP ID Name Source
WP.T03 Test cases Software implementation
Description

The test case is a set of test case preconditions, inputs (including actions, where applicable), and expected results,
developed to drive the execution of a test item to meet test objectives, including correct implementation, error identi-
fication, checking quality, and other valued information.

Test Case may include:

The ppplicable states are: preliminary, updated, verified, implemented, completed and baselined.

Unique identifier.
Objective - Identifies and briefly describes the special focus or objective of the test case.
Priority - Defines the priority for the testing.

Preconditions - Describes the required state of the test environment and any special eonstraints pertai
to the execution of the test case.

Inputs - Specifies each action required to bring the test item into a state where the expected resul
be compared to the actual results. The detail of the descriptions is tailored to fit the knowledge o
test executors. This can require provision of input data and/or events tolthe test item. The actions m4d
numbered within the test case, if needed.

Expected results - Specifies the expected outputs and behaviourrequired of the test item in respon
the inputs that are given to the test item when it is in its precondition state. Provides the expected val
(with tolerances where appropriate) for each required output.

ning

can
f the
y be

se to
ie(s)

Table B.14 — Testprocedures

WP [D

Name Source

WP.T04

Test procedures Software implementation

Des¢ription
The fest procedure specifies the order in whichithe test cases are executed according to dependencies describe
pre-fonditions and post-conditions and other:testing requirements.
Test|procedure may include:

Unique identifier.
Objective - Identifies.and briefly describes the special focus or objective of the test procedure.
Priority.

Start-up - Dé€scribes the necessary actions to prepare for execution of the test cases specified in the
procedure,

Test,cages to be executed (traceability) - lists the test cases in the order in which they are to be execut
Relationship to other procedures.

Stop and wrap up - Describes the actions necessary to bring execution to an orderly halt and the ac

d by

test

ions

mecessary after threexecution of the procedure shoutd-becompteted:

The applicable states are: initiated, updated, verified, completed and baselined.
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Table B.15 — Test execution documentation

WP ID Name Source

WP.T05 Test execution documenta- |Software implementation
tion

Description

Test execution documentation documents the result of the execution of a test case in a test procedure.
It may include:

Test results - records of whether or not a specific test case execution should have passed or failed, they are

The ppplicable state is: published.

nsually recorded directly in the test prnrpdnrp ina plnrphnldpr reserved for thig purpose

Test logs.

Table B.16 — Test incident report

WP |D

Name Source

WP.T06

Test incident report Software implementation

Des¢ription
Test|incident report documents an incident recognized during testing.
Testlincident report may include:

The ppplicable states are: published, updated.

Timing information - The date (and possibly also the time) when th€incident was first observed.
Originator - Specifies the name(s) and title(s) of the individual(s)who identified the incident.

Context - [dentifies the context in which the incident waspbserved - configuration item, the test proce|
and test case, information about the test environment:and/or test data.

Description of the incident - Provides a detailed description of the incident. Indicates if the incide
reproducible, and, if so, provides enough information to reproduce it.

Originator’s assessment of severity.
Originator’s assessment of priority.

Risk - Provides information on the-fitroduction of new risks or changes to the status of existing risks, w
applicable.

» o«

Status of the incident - Identifies the current incident status, which can be: “open”, “approved for resolut
“assigned for resolution®, “fixed”, “retested with the fix confirmed”, and “closed”. other possible status v3
can be “rejected” or fwithdrawn”.

dure

nt is

here

ion”,
1lues
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Table B.17 — Test environment

— Simulators.

environment.

— Software tools.

— Other support elements needed to conduct tests.

— Supporting documentation, e.g. installation, operation and maintenance )documentation for

The ppplicable states are: established, updated, cleaned up.

WP ID Name Source
WP.T07 Test environment Software implementation
Description
Test environment is the environment used to perform testing of software. Test environment requirements are specified
in the test plan.
It may include:
— Facilities.
— Hardware.

test

B.6| Testing roles

Table B.18 provides the description of an additional role of this annex:.

Table B.18 — Description of testing role

Role

Campetency

Tester

ments.

Knowledge and experience eliciting, specifying and analysing the require-

Knowledge in designing user interfaces and ergonomic criteria.

Knowledge of interfacing techniques between modules, systems and compo-
nents and integrationtesting techniques

Knowledge of prineiples, techniques, infrastructure and tools to be used in
the testing pregcess

Knowledge ofthe review techniques.
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