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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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of docunrertshoutd-bemoted-Thisdocument was drafted-maccordance withtheeditoritat rutesof the 1SO/

[EC Direqtives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).
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Introduction

0.1 Introduction to the ISO/IEC 29110 series

Very small entities (VSEs) around the world are creating valuable products and services. For the purpose of
ISO/IEC 29110 series, a 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 software
components used in those systems, either as independent products or incorporated in the larger systems.
Due to this a recognition of VSEs as suppliers of high-quality products is required.

VSEs around the world are creating valuable products and services. Accordlng to the World Bank small

tlon for Economlc Co operatlon and Development (OECD) SMES represent 99 % of all b Isinesses
and genefrate about 60 % of employment. Almost one person out of three is employed in a micra firm(fwith less
than 10 ¢mployees. The European Union reports that micro firms, with fewer than 10 persons, acrount for
93,5 % of all enterprises and small firms, with 10 to 49 employees, account for 5,5 % of all'enterpifises. The
challeng¢ facing OECD governments is to provide a business environment that supports'the competfitiveness
of this large heterogeneous business population and that promotes a vibrant entrepreneurial cultufe.

From stydies and surveys conducted, it is clear that the majority of International Standards do nof address
the needp of VSEs. Implementation of and conformity with these standards i§difficult, if not impossible.

Consequently, VSEs have no, or very limited, ways to be recognized as ertities that produce quality pystems/
system dlements including software in their domain. Therefore, VSEs are excluded from some ¢conomic
activitieg.

It has begn found that VSEs find it difficult to relate Internatiofnal Standards to their business neefls and to
justify tHe effort required to apply standards to their busingss practices. Most VSEs can neither afford the
resourcep, in terms of the number of employees, expertisg, budget and time, nor do they see a net benefit in
establishiing over-complex systems or software life cycle processes. To address some of these difficulties,
a set of guidelines has been developed based on a set/of VSE characteristics. The guidelines are pased on
subsets pf appropriate standards processes, actitities, tasks, and outcomes, referred to as Profiles. The
purpose pfa profile is to define a subset of International Standards relevant to the VSEs' context; for[example,
processep, activities, tasks, and outcomes of1SO/IEC/IEEE 12207 for software; and processes, dctivities,
tasks, arld outcomes of ISO/IEC/IEEE 15288 for systems; and information products (documentation) of
ISO/IEC/IEEE 15289 for software and systems.

VSEs canlachieve recognition through implementing a profile and by being audited against the spec]fications
of the ISQ/IEC 29110 series.

The ISO/[EC 29110 series can‘be applied at any phase of system or software development within a life cycle.
This seriles is intended to\be used by VSEs that do not have experience or expertise in adapting/tailoring
ISO/IEC/IEEE 12207 or 1SO/IEC/IEEE 15288 standards to the needs of a specific project. VSEs that have
expertis¢ in adapting/tailoring ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 are encouraged to yse those
standards instead of ISO/IEC 29110.

The ISO/IEC 29110 series is intended to be used with any life cycle such as waterfall, iterative, incfemental,
evolutionaryor agile.

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

The ISO/IEC 29110 series, targeted by audience, has been developed to improve system or software and/
or service quality, and process performance. Figure 1 describes the ISO/IEC 29110 series and positions the
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) |

Requirementsof Generic Profiles Series (29110-4)

| Requirements -Generic Profile Group UJ

Requirementsof Specific Profiles Series (29110-6)

| Requirements -Specific Profile Group UJ

29110 Assessment and Certification (29110-3)

Assessment and Certification /

/ 29110 Guidelines \

(Generic Guidelines Series (29110-5)

Generic Profile -Management and
Engineering and Service Delivery Guidelines

-
(Specific Guidelines Series (29110-7)

\ [ Specific Profile Guidelines m /

Figure 1 — The ISO/IEC 29110 series

[SO/IEC 29110-1-1 introduces processes, life cycle and standardization concepts, the taxonomy (catglogue) of
ISO/IEC 29110 profiles and the ISO/IEC 29110 series. ISO/IEC 29110-1-1 also introduces the charagteristics
and needs of a VSE, and clarifies the rationale for specific profiles, documents, standards and gyidelines.
ISO/IEC |29110-1-2 defines the terms common to the ISO/IEC 29110 series. ISO/IEC 29110-1-1 and
ISO/IEC £9110-1-2 are targeted at VSEs and-their customers, assessors, standards producers, too] vendors
and methodology vendors.

[SO/IEC |29110-2 introduces the.concepts for systems and software engineering profiles for| VSEs. It
establishes the logic behind the definition and application of profiles. For standardized profiles, it[specifies
the elements common to allyprofiles (structure, requirements, conformity, and assessment). For| domain-
specific profiles (profiles that are not standardized and developed outside of the ISO process), it[provides
general duidance adapted from the definition of standardized profiles. ISO/IEC 29110-2 is targeted pt profile
producets, tool vendots and methodology vendors.

ISO/IEC R9110-3 defines certification schemes, assessment guidelines and compliance requirements for
process fapability assessment, conformity assessments, and self-assessments for process improvements.
ISO/IEC 2911043 also contains information that can be useful to developers of certification and asfessment
methods| and developers of certification and assessment tools. ISO/IEC 29110-3 is addressed fjo people
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 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 2025 - All rights reserved
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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

methodo

logy 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
be developed with minimal impact to existing documents.

These guidelines are oriented towards the management of more than one project in parallel with more than
one work team.

0.2 Iy

This doc
engineer
support \

This doc
stakehol

The Adv
Intermed

The outc
This doc
Using thi

—  systg
help

— man
— reus
— cont
— cont
— cont

— supp

Once the
delivery

To use th

ntroduction to this document

ument has been developed using the management and engineering guidelines from’the
ing Intermediate profile. Elements were added or modified (e.g. process, task, work.produc
/SEs involved in the development of more than one project in parallel with more(tiian one w

ument is intended to be used with any process, technique and method(that enhances {
ler satisfaction and productivity.

inced profile is the fourth profile of a four-profile systems engineering roadmap (i.e. Ent]
iate and Advanced).

bmes and tasks are guidance, not requirements, for purpose€s of process assessment.
iment applies for the development of non-safety criticaksystems.

s document, a VSE can obtain benefits in the followihg aspects:

b ensure quality work processes are followed;

hgement and monitoring of more than ofie'project in parallel with more than one work tea
e of existing system components (e.gcode and document) in new projects;

nuous measurement and evaluation of projects;

nuous evaluation and imprevement processes;

nuous sustainability dnd growth;

ort to customers\in the disposal of a current system and installation of a new system.

system, developed by a VSE, has been accepted by their customers, the VSE can prov
cervices by referring to ISO/IEC 29110-5-3.

is dectument, the VSE should ensure the following entry conditions:

— proj

systems
t, role) to
brk team.

he VSE’s

ry, Basic,

bmatic system definition and realization process'is followed, that satisfies the acquirer needs and

m;

ide after

pctieeds and expectations are documented:;

— feasi

bility of the project was performed;

— project team, including project manager and system engineer, assigned;

— goods, services and infrastructure to start the project are available.

In the context of systems engineering, that is the system definition and realization (SR) process, the group
that is part of the VSE responsible for developing software elements that are part of the system, should
use the management and engineering guidelines of the software engineering Advanced profile (ISO/
IEC TR 29110-5-1-4).

© ISO/IEC 2025 - All rights reserved
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To use this document, a VSE should be familiar with or have implemented ISO/IEC TR 29110-5-6-3, the
systems engineering Intermediate profile, for their system development projects.
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International Standard ISO/IEC 29110-5-6-4:2

025(en)

Systems and software engineering — Life cycle profiles for
very small entities (VSEs) —

Part 5-6-4:
Systems engineering guidelines for the generic Advanced profile

1 Scope

This doqument describes processes targeted at VSEs that want to sustain and grow-as an ind
competitiive system development organization.

This document provides management and engineering guidelines for the systems engineering A
profile of the generic profile group.

This docjument is applicable to VSEs that do not develop critical systems_and have little or no ex
with sysfems engineering (SE) process planning and implementation using the ISO/IEC/IEEE 1528

This doc
the syste
and are i

2 Nor
This doc

3 Terl

For the p|

ment is also applicable to VSEs which are familiar with the fmanagement and engineering gui
Ins engineering Intermediate profile (ISO/IEC TR 29110 5-6-3) for their system developmen
hvolved in the development of more than one projectin parallel with more than one work te3

mative references

iment has no normative references.

ms and definitions

urposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

bpendent

\dvanced

perience
of

Helines of

[ projects
m.

software

— ISO Qnline browsing platform: available at https://www.iso.org/obp

— IEC Klectropedia: available at https://www.electropedia.org/

3.1

Advancdd profile

profile (B.14) targeted at VSEs which want to sustain and grow as a system (3.19) and/or
developmentiorganization

[SOURCE:TSO/TEC Z9110-1-2:2024, 3.3, modified — "competitive system" has been changed to 'sys
3.2

agreement

tem".]

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

EXAMPLE Contract, memorandum of agreement.

[SOURCE: ISO/IEC/IEEE 15288:2023, 3.4]

© ISO/IEC 2025 - All rights reserved
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acquirer
stakeholder (3.18) that acquires or procures a product or service from a supplier

Note 1 to entry: Other terms commonly used for an acquirer are buyer, customer, owner, purchaser or internal/
organizational sponsor.

[SOURCE
3.4

: ISO/IEC/IEEE 15288:2023, 3.1]

Basic profile
profile (3.14) targeted at VSEs developing a single product by a single work team

[SOURCH

3.5
business
strategy

profitability, market share, and other factors influencing the organization's success

[SOURCE
3.6

conditional process

process

conditions, and may be out of scope or not applicable under other spécified conditions

Note 1 to
[SOURCH

3.7
critical s
product {
in signifi

3.8

disposed system

system (3

Note 1 to
aspects o
complete

3.9
enabling
system (
contribu

EXAMPLH

: ISO/IEC 29110-1-2: 2024, 3.18]

objective
designed by senior management to ensure an organization's continued existéace and en

: ISO/IEC/IEEE 24765:2017, 3.444]

hat may be mandatory under some specified conditions, may be optional under other

entry: These are to be observed if the specified conditions apply.

: ISO/IEC TR 29110-5-1-3:2017, 3.3]

ystem

hance its

specified

hat is essential to the operation of a busin€ss or organization, whose sustained failure woyild result

cant business impacts e.g. loss of revente or loss of reputation

.19) that has been transformed-(i.e. state change) by applying the disposal process

entry: A systems approach considers the total system and the total life cycle of the system. This ix

cludes all

F the system throughout-itslife until the day users (3.24) depose of the system and the external enterprises

the handling of the disposed system products.

F system
3.19) that«supports a system-of-interest during its life cycle stages but does not ne
e directly'to its function during operation

Production-enabling system, which is required when a system-of-interest enters the product

cessarily

ion stage.

Note 1 to entry: Each enabling system has a life cycle of its own. This document is applicable to each enabling system
when, in its own right, it is treated as a system-of-interest.

[SOURCE: ISO/IEC/IEEE 15288:2023, 3.15]

3.10

Entry profile
profile (3.14) targeted at start-up VSEs (i.e. VSEs who started their operation less than 3 years) and/or at
VSEs working on small projects (e.g. project size of less than 6 person-months)

[SOURCE: ISO/IEC 29110-1-2:2024, 3.42]

© ISO/IEC 2025 - All rights reserved
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3.11

generic profile group

profile (3.14) group applicable to VSEs (very small entities) that do not develop critical systems (3.7) or
software products

[SOURCE: ISO/IEC 29110-1-2:2024, 3.45]

3.12

Intermediate profile

profile (3.14) targeted at VSEs involved in the development of more than one project in parallel with more
than one work team

[SOURCHASOAC29110-1-2:2024, 3 51

1
1

3.13
operator
individual or organization that performs the operations of a system (3.19)

Note 1 tolentry: The role of operator and the role of user (3.24) can be vested, simultaneou$sly or sequentiglly, in the
same individual or organization.

Note 2 to|entry: An individual operator combined with knowledge, skills and prodedures can be considdred as an
element of the system.

Note 3 to|entry: An operator may perform operations on a system that is operated, or of a system that is|operated,
depending on whether or not operating instructions are placed within the §ystem boundary.

[SOURCH; ISO/IEC/IEEE 15288:2023, 3.24]

3.14

profile
subset oflappropriate standards’ processes and their outcomes, activities and tasks combined to accomplish
a particular function

Note 1 tolentry: The base standards used to develop.profiles for VSEs are ISO/IEC/IEEE 12207, ISO/IEC/IHEE 15288
and ISO/IEC/IEEE 15289.

3.15
process purpose
high-level objective of performing theprocess and the likely outcomes of effective implementation of thie process

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

3.16
process putcome
observalle result of the successful achievement of the process purpose (3.15)

[SOURCH: ISO/IEC/EEE 24774:2021, 3.11]

3.17
small andunédium enterprise

SME

enterprise which employs fewer than 250 persons

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

3.18

stakeholder

individual or organization having a right, share, claim, or interest in a system (3.19) 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.]

© ISO/IEC 2025 - All rights reserved
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3.19

system

arrangement of parts or elements that together exhibit a stated behaviour or meaning that the individual
constituents do not

Note 1 to entry: A system is sometimes considered as a product or as the services it provides.

Note 2 to entry: In practice, the interpretation of its meaning is frequently clarified by the use of an associative noun,
e.g. aircraft system. Alternatively, the word "system" is substituted simply by a context-dependent synonym, e.g.,
aircraft, though this potentially obscures a system principles perspective.

Note 3 to entry: A complete system includes all of the associated equipment, facilities, material, computer programs,
firmware, technical documentation, services and personnel required for operations and support to the degree
necessaryf for self-sufficient use in its intended environment.

[SOURCH: ISO/IEC/IEEE 15288:2023, 3.46]

3.20
systems|engineering management plan
SEMP
top level[technical plan for managing the systems (3.19) engineering effort which'defines how the technical
aspects pf the project will be organized, structured, and conducted and low the systems engineering
processes will be controlled to provide a product that satisfies stakeholder.(3.48) requirements

[SOURCH: ISO/IEC/IEEE 24748-4:2016, 4.14]

3.21
system-¢f-interest
SOl
system (3.19) whose life cycle is under consideration

[SOURCH: ISO/IEC/IEEE 15288:2023, 3.48]

3.22
system §tructure
decompgsition of a system-of-interest (3.21) into a set of interacting systems (3.19) and system elempnts

Note 1 to pntry: The system structure is deseribed in a system breakdown structure (SBS).

3.23
trade-offf
decision{making actions that select from various requirements and alternative solutions on the balsis of net
benefit t¢ the stakeholders (3.18)

3.24
user
individugl or group<hat interacts with a system (3.19) or benefits from a system during its utilizatipn

Note 1 to fentry: The role of user and the role of operator (3.13) are sometimes vested, simultaneously or sequentially,
in the sanlle individual or organization.

[SOURCE: ISO/IEC/IEEE 15288:2023, 3.53]

3.25

work breakdown structure

WBS

deliverable-oriented hierarchical decomposition of the work to be executed by the project team to accomplish
the project objectives and create the required deliverables

Note 1 to entry: The WBS can be an output or an input.

[SOURCE: ISO/IEC/IEEE 26511:2018, 3.1.42, modified — The abbreviated term and note 1 to entry have
been added.]
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4 Conventions and abbreviated terms

4.1 General

Conventions for naming, diagramming, describing and defining profiles are defined in ISO/IEC 29110-2-1.

4.2 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 parentheses “()".

Process
process.

purpose - the high-level objectives and results expected of the effective implementati
The implementation of the process should provide tangible benefits to the stakeholdets,

bn of the

Process gutcomes - the process outcomes are identified by the abbreviation of the process haine, followed by
the letter “0” and a consecutive number, for example PM.01, SR.02.

Input work products - work products required to perform the process and its corresponding sour

can be a
identifie

hother process or an external entity to the project, such as the acquiner~Input work pro
1 by the abbreviation of the process name.

Output work products - work products generated by the process and its, corresponding destinatiq
can be another process or an external entity to the project, such as an\acquirer. Output work pro

identifie

Internal
product)
internal

All work
to the w

1 by the abbreviation of the process name:

by the process. Internal work products are identifi€d by the abbreviation of the process
ivork product is not reviewed or approved by the ¢ustomer.

products’ names begin with capital letters. Some work products have one or more states

nn

rk product name surrounded by square braekets “[ |” and separated by”,”. The work prod

may change during the process execution. See Clause 13 for the alphabetical listing of the work pro
descriptions, possible states and the source ofi\tlte work product. The source can be another proc
externalentity to the project, such as the acquirer.

Roles invjolved - names and abbreviatien of the functions to be performed by project team member
roles maly be performed by a single/person and one role may be assumed by several persons. |
assigned|to project participants based on the characteristics of the project. The role list is identifi
abbreviation of the process name-and shown as a two-column table. See Clause 12 for the alphabetical list of

the roles

Diagram

and required compétencies description.

- graphical representation of the processes. The large round-edged rectangles indicate

or activities, and theé\smaller square-edged rectangles indicate the work products. The direc

bidirecti

bnal thicka@rrows indicate the major flow of information between processes or activities.

directionjal arraws)indicate the input or output work products. The notation used in the diagrams
imply the¢ use-of.any specific process life cycle.

Activity

te, which
lucts are

n, which
Hucts are

iwvork products - work products generated (i.e. output work product) and consumed (i.e. input work

hame. An

attached
uct state
ducts, its
eSS or an

5. Several
Roles are
bd by the

process
tional or
The thin
does not

- a.set of cohesive tasks. A task is a requirement, recommendation, or permissible action,

intended

to contribute to the achievement of one or more outcomes of a process. A process activity is the first level
of process workflow decomposition and the second one is a task. Activities are identified by process name
abbreviation followed by consecutive number and the activity name.

Activity description - each activity description is identified by the activity name and the list of related
outcomes surrounded by parenthesis “( )”. For example, PM.01 project planning (contributes to PM.01,
PM.05, PM.06, and PM.07) means that the activity PM.01 project planning contributes to the achievement
of the listed outcomes: PM.01, PM.O5, PM.0O6 and PM.0O7. The activity description begins with the task
summary and is followed by the task descriptions table.

© ISO/IEC 2025 - All rights reserved
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Task description - Each task description begins with an active verb (e.g. assign, test) and is followed by
an object (e.g. review the project plan). The task description doesn’t impose any technique or method to
perform it. The selection of the techniques or methods is left to the VSE or project team.

Tasks description tables contain four columns corresponding to:
— Role - the abbreviation of roles involved in the task execution.

— Task - description of the task to be performed. Each task is identified by activity ID and consecutive
number, for example PM.01.01, PM.01.02, and so on. 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 the task.

— Output work products - work products created or modified by the execution of the task.

NOTE 1 | A conditional task is executed if its associated work product (e.g. software user documentation) i required
by the customer and listed in the delivery instructions. A conditional task statement is preceded with thig text: " x)
Conditionfal task". A work product associated to a conditional task is identified as an ‘optional work product]

Organizdtional repository - list of work products to be saved in organizational repository; the conflguration
management strategy should be applied to some of them.

NOTE 2 | Tables used in process description are for presentation purpose oinly; The tables are not prejcribing a
waterfall ppproach.

NOTE 3 | The term ‘Advanced’ is using a capital ‘A’ to indicate an ISO/IE€-29110 profile (e.g. Advanced profile) while
the term ‘advanced’ is used when referring to something modern and highly developed.

4.3 Ndtation used to document new processes, additions and modifications to the priocesses
of the Iptermediate profile

The Advanced profile has been designed to build upen the processes of the Intermediate profile quch that,
when mgving from the Intermediate profile to theé“Advanced profile, a VSE should only add to it existing
Intermediate profile processes the new processes (e.g., outcomes, activities, tasks, roles and work products)
describefl in this document.

Since, in [the Advanced profile, there areadditions and modifications to the Intermediate profile pfocesses,
this dochment has been written such” that it will be easy for a VSE to identify these additjons and
modificakions. The project management (PM) and system definition and realization (SR) processgs, of the
Intermediate profile, have been.complemented with additional outcomes, tasks and work products in a
context ywhere a VSE is conducting more than one project in parallel with more than one work team. The
following notation is usedte-highlight the addition/deletion/modification to the Intermediate profile:

— addqd text:
— 1s underlinéd;

— é¢xceptyfor the added new processes of the Advanced profile;

— deletedfmeodified-tesxti

The Advanced profile has one new process that is not in the Intermediate profile: system transition and
disposal process (SYTD).

The purpose of the system transition and disposal process is to move the system, in an orderly and planned
manner, into the operational status. In this way, the system is functional and operable in the operational
environment of the customer to end the existence of a system element or system for a specified intended
use. At this time, the customer can appropriately handle, replace, or retire elements, by properly attending
to critical disposal needs (e.g. per an agreement, per organizational policy, or for environmental, safety,
security aspects).

© ISO/IEC 2025 - All rights reserved
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The SYTD process is a conditional process. It is executed if a VSE is required, in the agreement (e.g. statement
of work), to install and/or dispose of a system at the customer operational environment. If this is the case,

this proc

ess is included in the scope of an audit or an assessment.

To facilitate the identification of additional abbreviations, roles and work products of the SYTD process
of the Advanced profile, these items are underlined. To facilitate reading, the SYTD process has not been
underlined.

The Advanced profile terminology has been aligned with ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 15289. The
following terms of old standards have been replaced with the new terms:

— “Statement of work”, “agreement” and “contract” have been replaced with “agreement”;

—  worl
Thed

44 Ab

L products are identified with a unique code WP.XX where XX is a sequential number in-Q
e codes have not been used in the descriptions of activities and tasks to facilitate readabil

breviated terms

ACQ acquirer

AM acquisition management

CuS customer

DES designer

DEV developper

PO purchase order

PM project management

PIM project manager

PROM proposal manager

SBS system®breakdown structure
SDD system design document

SEMP systems engineering management plan
SMART specific, measurable, accepted, realistic and traced
SR system definition and realization
STK stakeholder

SUp supplier

Sw software

SYS systems engineer

SYTD system transition and disposal
™ technical management

TCM technical manager

© ISO/IEC 2025 - All rights reserved
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technical performance management
very small entity

verification and validation
verification and validation engineer
work product

work team

5 Syst

The trad
into sma
however
there is

the inten
systems)

Systems
to broad
the diffe
multiple
a system
involving
defining

The “sys
This per;

For this
so that,
in which
modules

6 Overview

This doc
manager
integratg
about de

In the Enltry, Basic,’and Intermediate profiles of the generic profile group, the boundary between th|

business
product.

ems thinking

tional approach to solve a problem is called artisan. This approach focuses on dividing a
Il parts and, once resolved each part is resolved, the whole problem is solved: This 3
has limitations because the insight of the whole system can be lost. To overcome this li
he systems thinking concept, which analyses and observes the system as,a’whole and

relationships among the parts that compose it also with the system eénvironment (e.g.

thinking allows for a better understanding of the systems as a(whole: Systems thinkin
bn the perspective to larger environments by considering thé€ntire life cycle of the sy
rent possible applications of the system. Systems can be immersed in different environmn
relationships will emerge. Every project has a context.imywhich the system is embedd
is not only composed of software and hardware, butis ‘always part of a larger operati

h solution.

fem” perspective enables the design of an optitnized system to consider all needs and cor
pective also helps to invent new solutions to‘tneet existing needs or in some cases create ne

locument, systems thinking should be considered when understanding the system to be
vhen identifying the requirements,all stakeholders’ needs are considered, as well as th
the system should operate. Following this approach, when deploying the requirements i
it will help ensure effective integration of the parts.

iment provides the-following processes: technical management, acquisition managemen
hent, systems definition and realization and system transition and disposal. These f
tasks selected'from ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 15289. Annex A provides infj
bloyment packages (DPs) which will facilitate the implementation of these processes.

environment, and its work product were naturally vague, since everyone was focused on

problem
pproach,
mitation,
dentifies
enabling

b is used
ttem and
ents and
bd. Thus,
on, often

people and other systems. The designer should clearly understand these relationships before

\Istraints.
w needs.

designed
b context
h smaller

L, project
rocesses
brmation

e VSE, its
bne work

Table 1 illustrates the four-stage systems engineering roadmap. The 1st column on the left lists the 2
processes of the ISO/IEC TR 29110-5-6-1 Entry profile. The list of processes of the Basic profile of the 2nd
column is incrementally built from the left column, so that the processes for the 2nd column are all the ones
from the Entry profile plus new tasks and new work products. The list of the processes of the Intermediate
profile of the 3rd column is the process in the second column plus two new processes. The list of process of

the Adva

nced profile of the 4th column is the process in the 34 column plus one new process.

© ISO/IEC 2025 - All rights reserved
8


https://iecnorm.com/api/?name=66278f710727557eaf612ddf5a81b059

ISO/IEC 29110-5-6-4:2025(en)

Table 1 — Systems engineering four-stage roadmap

ISO/IEC TR 29110-5-6-1

ISO/IEC TR 29110-5-6-2

ISO/IEC TR 29110-5-6-3

ISO/IEC 29110-5-6-4

Project management

tional tasks and:

Entry profile Basic profile Intermediate profile Advanced profile
— Software Processes of ISO/IEC TR  |Processes of ISO/IEC TR Processes of ISO/
implementation 29110-5-6-1 with addi- 29110-5-6-2 and: IEC TR 29110-5-6-3 and:

— Conditional — Technical management |— Conditional process:
process: Acquisition Software transition and
management disposal process

cpotential
rentiates
hould do

within t

e organizational goals and resources (e.g. human, knowledge and material) of the VSE.
management then consults with the subject matter experts, project management, and systems engi
resourcep, on the feasibility of the proposed opportunity by the VSE.\The same is true with the
agreement, where the technical management will help ensure the-feasibility and validity of the proposed
agreemeht, arising from the interpretation of the request for propesal (RFP) or business opportufnity. The

result is the formal acceptance of the agreement into the projectto help ensure the viability of the YSE (until
then no qfficial project exists).

The purpose of the project management (PM) process.is to establish and carry out, in a systematig
tasks of
expected

way, the
the system definition and realization process;while conforming to the project’s objectives for the
quality, time, cost, and risks.

The purpose of the system definition and realiZation (SR) process is the systematic performangce of the
analysis,| design, construction, integration,(verification, and validation activities for a new or modified
system, gdccording to the specified requirements.

The purpose of the acquisition mahagement (AM) process is to obtain work products (e.g. [material,
softward), work services, or both, r¥equired by the VSE. The execution of the AM process is only required if a
work prdduct/service should be ebtained from a supplier by the VSE, i.e. a conditional process.

The purpose of the system transition and disposal (SYTD) process is to move the system, in ar
planned |manner, into the”“operational status such that the system is functional and operab
customer’s operationdhenvironment. At the end of the need or intended use of the system element o
the apprppriate replacement or disposal of the product will be properly attended to, to include a

disposal
aspects).

orderly,
e in the
system,
critical
needs (€.g. per an agreement, per organizational policy, or for environmental, safety, and security

The prodessés are interrelated (see Figure 2). The arrow connecting the AM and SYTD processgs to the
other processes and the process itself are dashed arrows to indicate that these 2 processes are conditional
processes.

© ISO/IEC 2025 - All rights reserved
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Laws and regulations »
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7 Tecl

7.1 TM process purpose

The pur
agreeme
provide
conduct
assets af

This dog
approach
or projeg

7.2 TM process‘outcomes

TM.O1. Ipitiate,and sustain suitable projects that fit with the organizational goals and resources (e.§

knowled

. S Acquisition , *{ Transition |
and/or service ! management ! ‘ . |
: e 3 |\ and Disposal Disposed System
J— ' N N [ S
upplier ¢ ' 1 -
Agreements . !
Resources >
. Systems Engineering
Project Management Plan
| Budget Management

| Acquirer’s needs

System Definition
and Realisation

Rroduct

l—P
| Time l—P
—
l—P

| Constraints

Figure 2 — Advanced profile-processes

hnical management (TM) process

pose of the technical managemerit, process is to identify opportunities, evaluate all
hts or requests from customers “for fit with organizational objectives and resources, ol
he VSE with the necessary reseurces to perform all projects, monitor, and evaluate all
essons learned to improvethe VSE, protect its intellectual property, and protect the secu
d information items.

ument is intended to be used by a VSE to establish processes to implement any dev

t needs.

in-place
tain and
projects,
rity of its

lopment

or methodology((e.g. agile, evolutionary, incremental, test-driven development) based on the VSE

y. human,

be 'and material) to meet the business objectives of the VSE.

TM.02.P

rovide to the customer the work product that meets the agreed requirements.

TM.O3. Provide the VSE with necessary human resources and to maintain their competencies, consistent
with business needs.

TM.04. Provide an enabling infrastructure and services to all projects to support the VSE and the project
objectives throughout the life cycle.

TM.O05. Collect and analyse measures with VSE actors to internally disseminate the results as lessons and to
institutionalise them as lessons learned for all projects.

TM.06. Protect the intellectual property and the security of the assets and information items of the VSE.
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TM.07. Establish and maintain current an organizational repository, to capture, maintain history, and
disseminate the projects’ relevant documentation, including TM input and output work products.

TM.08. Provide structure for all projects evaluations, critiques and mentoring, if required, to deliver to the

acquirer

a system of defined quality, in time, and on cost.

7.3 TMroles involved

The roles involved in the TM process are:

— technical manager;

— proj

— cust

7.4 TM process description

7.4.1 TM diagram

Figure 3

most rel¢gvant work products and their relationships.

4+
Cl lllallascl )

DImer.

shows the flow of information between the technical management process activities inclfiding the
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Agreements R ~
from past projects TM.01

A

Proposals

Select project

Laws and regulations opportunities and

y

Project opportunities

submit proposals
N J

Business Objectives

8

J

TM.02

Agreements |

Evaluate responses to

Responses to proposals Resources request |

proposals and sign

il

agreements ) Budget request |
TM.03 Security and intelllectual
. property protection plan
Incorporate security and
Agreements .
intellectual property o )
) Organisational repository
requirements
N Project.plans |
TM.04 -
Agreements Initiate projects Resources allocation |
and allocate

Purchase orders |

resources

Project repository

Progress status records |

Project plans l—» TM.05

Bicalbh

Conduct periodic Correction registers
Measurement records » project assessment
and control Change requests
i > rojects
Customer Complaints proj Configuration
management records
_,—>| Process improvement record
Agreements RN 4’| System configuration
TM.06
cceptance Records . eusable components
Accept Record Close projects and Reusabl t
] conduct lessons Organisational lessons learned
Project Play learned reviews 1 record
Process Evaluation |_’ \—P{ Organisational repository
Progedure \ /
‘\—b{ Process evaluation Report

All thefeedback lines are not all displayed to facilitate readability.

Aféw input WPs have been produced by other processes (e.g. PM) during the execution of a specif

ic project.

Figure 3 — Technical management process diagram

7.4.2 TM activities

7.4.2.1 General

The technical management process has the following activities.

— TM.01. Select project opportunities and submit proposals.
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12


https://iecnorm.com/api/?name=66278f710727557eaf612ddf5a81b059

ISO/IEC 29110-5-6-4:2025(en)

— TM.02. Evaluate responses to proposals and sign agreements.

— TM.03. Incorporate security and intellectual property requirements.
— TM.04. Initiate projects and allocate resources.

— TM.05. Conduct periodic project assessment and control projects.

— TM.06. Close projects and conduct lessons learned reviews and institutionalised them.

7.4.2.2 TM.01 Select project opportunities and submit proposals (contributes to TM.01)

This activity describes the tasks and information items needed to document project opportunities and
proposals sent to potential customers.

The actiyity provides:
— projé¢ct opportunities;
— proposals submitted to potential customers.

TM.01 talsk list is given in Table 2.

Table 2 — TM.01 task list

Role Task list Input Output
workproducts work produg¢ts
TCM TM.01.01 Document project opportunities. Busingess§ objectives [ap- |Project opportunities [initi-
PJMs 1) Agreements (e.g. contracts) from past proved] ated]
projects can be used to document the project
opportunities. Project opportunities
[updated]
Agreements [approved]
TCM TM.01.02 Select project opportunities Project opportunities Project opportunitigs [ap-
PJMs [updated] proved]
Request for proposal
[published]
Laws and regulations
TCM TM.01.03 Prepare and approve proposals. Project opportunities Proposal [approved|
PIMs  |1) A proposikis prepared by a PJM during the |[@Pproved]
SYS execufion of the AM process for a specific
project. Proposal [received]
2), \Proposals can be developed using the
proposal template in the work product
description section of this document.
TCM TM.01.04 Submit proposals to potential custom- |Proposal [approved] Proposal [submitted]
PJMs ers.

7.4.2.3 TM.02 Evaluate responses to proposals and sign agreements (contributes to TM.01)

This activity involves the evaluation of the responses to proposals submitted by customers, the negotiation
and signature of agreements with customers. Once an agreement is signed, a project manager is assigned to
the project and the project manager creates its project plan.

© ISO/IEC 2025 - All rights reserved
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The activity provides:
— request for proposal(s);
— agreements.

TM.02 task list is given in Table 3.

-6-4:2025(en)

Table 3 — TM.02 task list
Role Task list Input Output
work products work products
TCM TM.02.0T Evaluate all Tesponses to proposals PToposals [Subimitted] Agreement [initigted |

from potential customers and prepare agree-
ments for the accepted proposals.

Responses to proposals

TCM TM.02.02 Negotiate, finalize and sign all agree-

Agreement [initiated]

Agreementq{signed]

CUS ments with customers.

TCM TM.02.03 Approve projects and assign project

PJMs managers to develop project plans and resources
requests.

1) Project opportunities are updated (if
applicable).

2) Projectplans are developed according to the
planning activity of the PM process.

Agreement [approved]

Preject opportunitigs [up-

dated]

7.4.2.4 | TM.03 Incorporate security and intellectual property requirements (contributes to

This activity documents the tasks and information items needed to develop and implement secui
assets arjd information items, and the protection of theintellectual property of the VSE.

The actiyity provides:

— secufity and intellectual property protegtion plan;

— orgapizational repository to store assets and information items securely.

TM.03 talsk list is given in Table 4.
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Table 4 — TM.03 task list

Role Task list Input Output
work products work products
TCM TM.03.01 Develop a security and intellectual property|Agreement [signed] Security and intellec-
protection plan. tual property protec-
1) The plan includes preventing infringements in tion plan [initiated]
the use of intellectual property of a third party
and dealing with security issues of its assets
and information.
TCM TM.03.02 Review and approve the security and intel- | Security and intellectual Security and intellec-
PJMs lectual property protection plan property protection plan tual property protec-
[initiated] tion plan [approved]
TCM TM.03.03 Implement the security and intellectual|Security and intellectual Security(and iptellec-
PJMs property protection plan. property protection plan tual property protec-
[approved] tion plan [imp|lement-
ed]
TCM TM.03.04 Establish and maintain an organizational |Security and intellectual Organizational reposi-
repository. property protection plan tory [establisHed]
[approved]
1) The repository should protect the security
and intellectual property of the VSE and its
customers.
7.4.2.5 | TM.04 Initiate projects and allocate resources (contributes to TM.03, TM.04, TM.07)
This activity is initiated with the approval of project planstand the resources requests. Human 1rlesources

are alloc

organizafional repository is established.

The actiyity provides:

apprjoved project plans;
apprpved resources requests;
apprpved purchased orders;

humpn resource record.

TM.04 taisk list is given in Table 5.

hted to projects. If work products or services should’be acquired, purchase orders are appttoved. An
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Table 5 — TM.04 task list

Role Task List Input Output
work products work products
TCM TM.04.01 Review and approve all project plans, Agreements [approved] Project plans [ap-
PJMs budget allocations and resource requests. proved]
1) Assignrequired human resources and other Project plans [initiated]
resources to project (e.g. work team, computer Resources requests
facilities). Resources requests [initi- |[@PProved]
. ated]
2) Human resource record is developed. Budget
[approved]
Human reseujce re-
cord [approvef]
TCM TM.04.02 Obtain resources and train project team |Resources requests [ap- Resoelrces obthined
PJMs members if needed. proved] and trained
Human resource record Human resour|ce re-
[approved] cord [updated
TCM TM.04.03 Decide if work products or services should |Project plans [approVed] Purchase orddrs [ini-
PJMs be acquired from suppliers and/or services to be tiated]
acquired.
1) Ifawork product or a service should be
acquired, a purchase order is initiated.
2) Ifawork product (e.g. software component) or
a service should be acquired from supplier(s),
use the acquisition management process of this
document.
TCM TM.04.04 Approve all purchase orders to obtain Purchase orders [initiated] |Purchase orddrs [ap-
PJMs work products or services from suppliers. proved]
1) Purchase orders are approved by the project
plan execution activity of the PM ‘process.
7.4.2.6 | TM.05. Conduct periodic project assessment and control projects (contributes to TM.0Z, TM.06)
This actiyity evaluates the performance of all the plans against documented commitments. The infprmation
items nepded to perform thiS\activity are the outputs of the project assessment and control activjty of the
PM procgss.
The actiyity provides:
— progress status'record;
— correctionregister;
— changeTequest:
TM.05 task list is given in Table 6.
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Table 6 — TM.05 task list

— actual tasks against planned tasks;
Customer complaints
— actual results against established project [published]

objectives;

— actual resource allocation against planned

ICouUuUurctes),

— actual cost against budget estimates;
— actual time against planned schedule;
— actual risk against previously identified;

— Identify deficiency in knowledge or training.

Role Task list Input Output
work products work products
TCM TM.05.01 Evaluate all projects progress with respect|Project plans [ap- Progress status records
PJMs to the project plans, comparing: proved] [evaluated]

TCM TM.05.02 Establish actions to correct deviations or|Progress status records’|Correction registg
PJMs problems and identified risks. [evaluated] tial]

1) Concerning the accomplishment of the plan, as
needed, document them in correction register
and track them to closure.

r [ini-

TCM TM.05.03 Identify changes to requirements or project|Progress status records |Change requests ||
PJMs plans or both. [evaluated] ed]

1) To address major deviations, potential risks or
problems concerning the accomplishment of the
plan, document them in change requests and
track them to closure.

initiat-

TCM TM.05.04 Record and report the status of the'items |Configuration manage- |Configuration ma
and modifications. ment strategy [initiat- |mentrecords [init
ed]

hage-
iated]

7.4.2.7 | TM.06. Close projects and conduct lessons learned reviews (contributes to TM.01, T

This activity formalizes, at the organizational level, the project closure activity of the PM pr
delivering the work products-to the customers. organizational lessons learned reviews are p
using the output of the preject closure activity of the PM process. Process improvement oppo
are documented, implemented, and reusable components are identified and stored in the organ
repository.

The actiyity providés:

— acceptancevrecord;

M.05)

bcess, by
brformed
rtunities
izational

— deliveryinstructions signed by customer;

— product;

— organizational lessons learned;

— process improvement record;

— reusable components;

— updated organizational repository.

TM.06 task list is given in Table 7.
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Table 7 — TM.06 task list

Role Task list Input Output
work products work products

TCM TM.06.01 Formalize the completion of the projects |Agreements [approved]| |Acceptance records
PJMs according to the delivery instructions. [signed]
CUsS 1) Asestablished in the project plans, providing Acceptance records [ini-

acceptance support and getting the acceptance |tiated] Delivery instructions

record signed from the customers. [signed]

. . . Delivery instructions

2) The delivery instructions have been produced :
by the PM process of a specific project. The [signed] Product [accepted]
QOCUIMENt 15 USed as ar INput, 0 CITanges are
done to this WP. Product [delivered inter-

nally]
TCM TM.06.02 Perform the evaluation of processes. Process evaluation pro- |Process evaluatipn re-
PJMs cedure [approved| cord:-[published]

1) The processes of the VSE are evaluated to
identify weaknesses and propose improvements.

TCM TM.06.03 Conduct a lesson learned review of all Agreements [approved]s |Organizational lessons
PJMs projects. learned record [ap-
proved]

1) Lessonslearned are analysed to identify Business objectives [ap- |Process improvegment
improvements to processes, work products, and |proved) record [approvedl]
prioritise them in the improvement record.

2) The business objectives are updated if Projegtplans [approved] 3::;3)655 objectiyes [up-
necessary.

Meeting records [pub-
3) Afewinput WPs (e.g., meeting records) have lished]
been produced during the execution of a project.
Customer complaints
[published]
Project lessons learned
record [approved]
Measurement records
[published]
TCM TM.06.04 Implement Selected improvements. Process improvement Process improvegment
PJMs record [approved] record [implemented]
TCM TM.06.05 Identify reusable components from project | Product [accepted] Organizational reposito-
PJM repositories‘and store them in the organizational ry [updated]
reposItopR Project repositories — Reusable
[baselined] componenty
TCM TM,06.06 Update the organizational repository. Product [accepted] Organizational reposito-
PJM Project repositories ry [updated]
[baselined]
7.4.2.8 Incorporation to the organizational repository

The work products to be saved in organizational repository are:

— organizational objectives;

project opportunities;

— proposal;
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— agreement;

— project plan;

— acceptance record;

— security and intellectual property protection plan;

— organizational lessons learned record;

— process improvement record;

— meeting record;

— purg
— reus
— reso

— hum

8 Pro

8.1 PM process purpose

The purq
of the sy
the expe

The PM
products
addition,
projects.
work prd

This dod
approach
or projed

8.2 PM process outcomes

PM.O1. T
the acqu
to compl

PM.02. P
record. (
not achig

hase order;
hble components;
irce request;

hn resource record.

ect management (PM) process

ose of the project management process is to establish andcarry out, in a systematic way,
stem definition and realization project. This supports.compliance with the project’s obje
cted quality, time, and cost, within the acceptable risks.

process of the Basic profile has been complemented with additional objectives, tasks, 3
in a context where a VSE is conducting morerthan one project with more than one work
new tasks have been added to the PM pr@cess of the Basic profile to improve the manag
It also carries out administrative taskselating to the storage, handling, protection and d
ducts and configuration items.

ument is intended to be used by the VSE to establish processes to implement any dev

t needs.

rer, the organizational management, and the project manager. The tasks and resources n
bte the work'are sized and estimated.

the tasks
ctives in

nd work
team. In
ement of
blivery of

blopment

or methodology (agile, evolutienary, incremental, test-driven development, etc.) based on the VSE

he project plan;the approved VSE proposal and commitments, are reviewed and accepted by both

ecessary

Ss status

rogresssof the project is monitored against the project plan and recorded in the progre
orrections to remediate problems and deviations from the plan are made when project ta

gets are

ved! Closure of the project is achieved when the acquirer acceptance documented in the product

acceptan

ce record is completed. The system is disposed of in accordance with the agreement.

PM.03. Change requests are addressed when submitted. Changes to system requirements are analysed and
evaluated by the project team for cost, schedule, risks, and technical impacts.

PM.04. Review meetings with the work team, the acquirer, and suppliers are held. Reviews of work products

of activit

ies are conducted, and the agreements are registered and tracked.

PM.05. A risk management approach is developed. Risks are identified, analysed, prioritized, and monitored

as they d

evelop during the conduct of the project. Resources to manage the risks are determined.
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PM.06. A project configuration management strategy is developed. Configuration items (CI) are identified,
defined, and baselined. Modifications and releases of the CI are controlled and made available to the customer
and work team. The status of the CI and modifications are recorded and reported; the completeness and
consistency of the Cl is ensured; the storage, handling, and delivery of the CI are controlled.

PM.07. Quality assurance is performed to provide assurance that the PM process and work products conform
to the technical management goals and resources (e.g. human, knowledge, and material), ensuring that the
cost, schedule, and risks support the viability of the VSE.

NOTE The implementation of quality assurance is conducted through the performance of the verifications,
validations, and review tasks, performed in the project management and system definition and realization processes.

isnosal of the

8.3 PMroles involved

The roleg involved in the PM process are:
— proj¢ct manager;

— acqujirer;

— custpmer;

— designer;
— systéms engineer;

— techhical leader;

— stakgholder.
8.4 PM process description

8.5 PM diagram

Figure 4|shows the flow of information-between the project management process activities inclyding the
most rel¢vant work products and théir relationship.
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Agreement /- A\
PM.0O1 > Verification criteria
Verification results [« Project <
,—’ planning 1
Meeting record
P> Project repository
_,—P Project repository backup
Meeting record < »> PM.02 R
» Project plan |«
execution [¢
l—b
v
v
Measurement Correction Progress status
record register record
A
> PM.03 < Project plan
»  Project
| Change request I: assessment |«
- 1 and control
| Customer Complaints | >
Ve Acceptance record
System configuration < PM.04
- - Project Lessons learned
Configuration management | closure
record
Disposed System

NOTE All the feedback lines are not all displayed to facilitate readability.

Figure 4 — Project management process

8.5.1 PM activities

8.5.1.1 | General

The proj¢ct management priocess has the following activities:
— PM.(1 Project planning;

— PM.(Q2 Projectplan execution;

— PM.(3 Preject assessment and control;

— PM.(Q4 Project closure.

8.5.1.2 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:

— reviewed request for proposal (RFP) and its agreement and the tasks needed to provide the agreement
deliverables;

— system breakdown structure (SBS), to provide the list of system and system elements of the project;

— project life cycle planning, including task dependencies and duration;
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irer, stakeholders and work team reviews;

project resources and training needs;
estimates of effort cost and schedule;
risk management approach;

disposal management approach;

change COMITOt process and configuration management strategy;

ect repository to store, handle and deliver controlled work products and document veérgions and

lines.

list for PM.01 is given in Table 8.

work team, acquirer and other stakeholders’ roles and responsibilities;

Table 8 — PM.01 task list

project quality assurance strategy through verification and validation of work products/ deliverables,

tem elements identified in the agreement.

Role Task List Input Output
work products work prodjcts
PJM PM.01.01 Review the request for proposal (RFP). Request for preposal [re- |Request for progosal
SYS ceived] [approved or rejpcted]
1) ISO/IEC 20246 defines work product reviews.
PJM ACQ|{PM.01.02 Define with the acquirer the delivery In- |Request for proposal [ap- |Project plan [inifiated]
structions of each one of the deliverables specified |proved]
in the agreement.
— Delivery
instruction$
1) For drafting a project plan, see
ISO/IEC/IEEE 16326.
PJM PM.01.03 Define the system breakdows structure |System design document |Project plan [inifiated]
DES that represents the relationship between the sys-
tem and its system elements.
— System brjeakdown
structure
1) The system boundaries should be defined.
2) This task is-iterative, as the system breakdown
structure (SBS) is based on the system design
document (SDD).
3) TheSDD is preliminary, and all system
elements hierarchy are not necessarily
completely defined.
4) The SBS is updated while the SDD is
progressively completed.
PJM PM.01.04 Select a product life cycle and define mile- | Project plan [initiated] Project plan [initiated]
WT stones, according to the agreement. — System breakdown — Milestones
structure
PJM PM.01.05 Identify the specific tasks to be per- Project plan [initiated] Project plan [initiated]
SYS formed to produce the deliverables and their sys-

System breakdown
structure
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Table 8 (continued)
Role Task List Input Output
work products work products
1) Include tasks in the SR process along with
verification, validation, and reviews with
acquirer/other stakeholders and work team
tasks to develop quality of work products.
2) Identify the tasks to perform the Delivery
Instructions. Document the tasks.
3) This taskis performed in parallel with the
creation of the SEMP.

PJM PM.01.06 Establish the estimated duration to per- |Project plan [initiated] Project plan [inifiated]
form each task. — Tasks — Estimated duration

PJM PM.01.07 Identify and document the resources: Project plan [initiated] Projeet plan [inifiated]
human, material, equipment, tools, and standards,
including the required training (competencies) of
the work team, to perform the project.

— Resources
1) Include in the schedule the dates when
resources and training will be needed.

PJM PM.01.08 Establish the composition of work team |Project plan [initiated] Project plan [inifiated]
assigning roles and responsibilities according to _ Resdtrces —  Compositioh of work
the resources. team

PJM PM.01.09 Assign estimated start and completion Preject plan [initiated] Project plan [inifiated]
datgs to each task, to create the schedule of the N Tasks —  Schedulle of the
project tasks. project{tasks
1) Consider the assigned resources, sequence; — Estimated duration — Milestdnes

and dependency of the tasks.
— Composition of work
2) Define milestones of the project (e:g:; end of team
phases, payments, deliveries)
PJM PM.01.10 Calculate and document the project esti- |Project plan [initiated] Project plan [inifiated]
mated effort and cost. — Schedule of the — Estimated gffort and
project cost
1) Using available in-house metrics or acquire|— Tasks
commercial work'estimation tool.
— Resources

PJM PM.01.11 Idenitify and document a risk manage- All elements previously Project plan [inifiated]
ment approach and the risks which may affect the |defined — Risk  mapagement
project. approach

PJM PM(01.12 Identify and document a disposal man- Request for proposal [ap- |Project plan [inifiated]
agément approach. proved] — Disposal

management
Agreement [reviewed] approach

PJM PM.01.13 Document the configuration management |Project plan [initiated] Project plan [initiated]

strategy in the project plan. — System breakdown — Configuration
structure (SBS) management
strategy

1) Identify the configuration items (CI).
2) Define the applicable configuration status.

3) Define the tasks and actors to manage the
changes and the configuration.
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Table 8 (continued)

Role

Task List

work products

Input

Output
work products

PJM

PM.01.14 Include system description, scope, objec-

tives, deliverables, and reference to the RFP and

agreement in the project plan.

Request for proposal [ap-

proved]

Agreement [reviewed]

Project plan [initiated]

System description

Scope

Objectives

Deliverables

Reference t
agreement

b the

PJM

PM.01.15 Generate the project plan integrating the

elements previously identified and documented.

All elements previously

defined

Project plan’[ini

Reference t
agreement

Objectives
System des
Scope

System bre
structure

Tasks

Deliverable
Estimated d
Resources

Compositio
team

Milestones

Schedule of]
project tasK

Estimated 4
cost

Risk manag|
approach

Configurati
managemel]
strategy

riated]

b the

ription

kdown

3

uration

h of work

the

ffort and

ement

(s

Delivery

instructions

Disposal

management

approach

PJM
WT

PM.01.16 Verify and obtain approval of the project

plan.

Project plan [initiated]
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Table 8 (continued)
Role Task List Input Output
work products work products
1) All project plan elements are viable and Project plan [verified]
consistent.
2) The results found are documented in a
verification record and corrections are made
until the document is approved by P]M.
PJM PM.01.17 Review and accept the project plan. Project plan [verified] Project plan [approved]
ACQ
STK Meeting record [signed]
1) Acquirer and other stakeholders review and
accept the project plan, making sure that the
project plan elements match with the request
for proposal and the agreement.
PJM PM.01.18 Prepare resource requests. Project plan [approved] Résource requegt [initi-
ated]
1) Resource requests are approved the TM
process.
PJM PM.01.19 Establish the project repository using the |Project plan [approved] Project repository [es-
configuration management strategy. —  Configuration tablished]
management strategy
PJM PM.01.20 Assign tasks to the work team members |Project plan [approved] Project plan [approved]
WT related to their role, according to the current pro-  |_, fukis —  Tasks
ject plan.
8.5.1.3 | PM.02 Project plan execution (contributes:te PM.02, PM.03, PM.04, PM.05, PM.07)
This actiyity implements the documented plan on-the project. The activity provides:

prog
anal
appr
revig

The task

ress status record of the project updated;

oved changes to the plan;

list for PM.02.isgiven in Table 9.

ws and agreements with-the work team (WT), acquirer (ACQ), and stakeholders (STK);

ensured safekeeping ofthe project organizational repository, and its recovery if necessary.

Table 9 — PM.02 task list

ysed and evaluated change requests to the plan impacting cost, schedule, and technical requirements;

Role Task List Input Output
work products work prodpcts
PJM PM.02.01 Monitor the project plan execution and Project plan [approved] |Progress status record
WT record actual data in progress status record. [evaluated]
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Table 9 (continued)
Role Task List Input Output
work products work products
ACQ PM.02.02 Analyse and evaluate the change request |Change request [submit- |Change request [evalu-
PIM for cost, schedule, and technical impact. ted] ated]
STK
Project plan [approved]
1) Change request can be initiated externally
by the acquirer and other stakeholders, or
internally by the work team.
2) Update the project plan, if the accepted
change affects agreements with acquirer and
stakeholders.
PJM PM.02.03 Conduct revision meetings with the work |Project plan [approved] |Meetingaecord [updated]
WT team, identify problems, review risk status, record
agreements and track them to closure. Progress status record
1) Ifanartefact should be purchased, review and |[evaluated] Purchase order [ap-
issue the purchase order (PO) developed in proved]
activity SR.03 to acquire the artefact. Correction registef
2) The purchase order is an optional WP.
Meeting record
Purchase-order [initiat-
ed]
PJM PM.02.04 Conduct revision meetings with the acquir- }Rroject plan [approved] |Meeting record [updated]
ACQ er, stakeholders, record agreements and track them,
STK to closure. Progress status record |Change request [agreed]
WT 1) Change requestis initiated by acquirer, and [evaluated]
oth.er stakeholders, or .is initiated by workiteam, Project plan [updated]
which affects the acquirer, stakeholders should Change request [evalu-
be negotiated to reach acceptance efboth ated]
parties.
2) Ifnecessary, update the projeet plan according |Meeting record [signed]
to new agreement with a€quirer and other
stakeholders.
PJM PM.02.05 Perform configuration management of Project plan [updated] Product [published]
WT work products.

1) According to the configuration management
strategy,marage configuration of the different
artefaets.of the project.

2) Proeductis generated as planned.

3), €hanges (e.g. architecture, requirements)
and/or project plan are developed to address

Stakeholders’ require-
ments specifications [val-
idated]

System requirements
specifications [validated]

Change request [submit-

ted]

major deviations, potential risks or problems

concerning the accomplishment of the project.
4) Change requests on baselined artefacts are
initiated and analysed impacts (e.g. technical
cost, quality) before change approval by PJM.

System elements require-
ments specifications [val-
idated]
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Table 9 (continued)

Role

Task List

Input
work products

Output
work products

5) Changes are tracked to their closure.

6) Concept of operation is an optional WP.

— System design
document

— System

— Bought, built or
reused system
elements (HW,
HW+SW)

— Bought, built or
re-used Software
Elements

— V&V plan

— V&V integration
procedure

— Integration regord

— Verificationxrécord
— Validatienh report

— System operation
guide

==\ System user manual

— System maintenance
document

— System training
specifications

— Change request
[agreed]

— Progress status
Record [evaluated]

PJM

PM.02.06 Manage project repository.

1) Projectreppsitory is updated at each new
product change.

2) Backup and recovery testing are performed,
aceording to the configuration management

Strategy.

Project plan [updated]

— Configuration
management
strategy

Product [published]

Project repository
[updated]
Project repository back-
up

Project repository

PJM

PM.02.07 Perform project repository recovery using

the project repository backup, if necessary.

Project repository back-
up

Project repository
[recovered]

8.5.1.4 PM.03 Project assessment and control (contributes to PM.02)

This activity evaluates the performance of the plan against documented commitments. The activity provides:

— evaluation of actual plan performance and progress against targets;

© ISO/IEC 2025 - All rights reserved

27



https://iecnorm.com/api/?name=66278f710727557eaf612ddf5a81b059

ISO/IEC 29110-5-6-4:2025(en)

problems;

review of project risks and identification of new risks;

The task list for PM.03 is given in Table 10.

Table 10 — PM.03 task list

identification and evaluation of significant cost, schedule, and technical performance deviations and

documented change requests, appropriate corrective action defined, and changes tracked to closure.

Role Task List Input Output
workpreducts—————werkproediicts
PJM PM.03.01 Evaluate project progress with respectto |Project plan [approved] |Progress status’tecord
the project plan, comparing: [evaluated)
WT — Actual tasks against planned tasks Progress status record
[evaluated]
— Actual results against established project
Objectives .
Customer complaints
— Actual resource allocation against planned [published]
Resources
— Actual cost against budget estimates
— Actual time against planned schedule
— Actual risk against previously identified risks
ACQ PM.03.02 Obtain approval from the acquirer about  |Ptegress statusrecord |Change request |ap-
the changes to the requirements or to the project [evaluated] proved]
P]M plan.
1) Conditional task: This task is not executed¢if. Change request [initiat- |Meeting record [fap-
there is no change to the requirements orto the |ed] proved]
project plan.
Correction register [ini-
tiated]
Agreement [approved]
PJM PM.03.03 Establish and exécute actions to treat de- |Project plan [approved] |Correction regisfer [ini-
viations or problems and‘identified risks concerning tiated]
WT the accomplishment ofthe plan as needed. — Risk management — Rational of ¢leviation
approach correction dctions
1) Document aetions in correction register and
track them'to closure. Progress status record
[evaluated]
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Table 10 (continued)
Role Task List Input Output
work products work products

PJM PM.03.04 Elaborate or update the justification docu- |Correction register [ini- |Justification document

ment of the project. tiated] [initiated]

WT — Rationale of — Justification
deviation correction of choices and
actions decisions

1) Record the reasons of needs. — Functional
. architecture trade-
2) Record issues, hypothesis, architecture trade- §ys‘5ean (}1e51gn document offs
off studies and decisions of the project. HPHErEE
— System functional |— Physical

3) Keep track of meetings and decisions.

4) Regroup or reference the verification and

validation records in the justification document

(if appropriate or needed).

5) Establish traceability between the rational and
the related systems engineering work products.

architecture

— System physical
architecture

Traceability matrix [up-
dated]

Meetingrecord [signed]

Validation records [pub-
lished

— Stakeholders’
requirements
Specifications

— System
requirements
specification

— Product delivery
— System user manual

— System

Verification records
[published]

— Project plan
— Stakeholders’

requirements
specifications

architectur¢ trade-
offs

— System
requirements
specifications

— System design
document
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Table 10 (continued)
Role Task List Input Output
work products work products
— V&V plan
— V&V procedure
— System

— System operation
guide

— Dystem user manual

— Product delivery

— Product

8.5.1.5 | PM.04 Project closure (contributes to PM.02, PM.08)

This actiyity provides the project’s lessons learned, documentation and work-products in accorddnce with
agreemet requirements. The activity provides:

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

— support of acquirer and stakeholders work product acceptance in accordance with the|delivery
instijuctions;

— completion of the project and signing of the acceptance fecord.
— lessqns learned;
— execpition of the disposal management approach.

The task|list for PM.04 is given in Table 11.

Table 11 — PM.04 task list

Role Task List Input Outpuf
work products work products
PJM PM.04.01. Formalize the completion of the project. |Project plan [approved] |Product accepta|nce
1) According to-the delivery Instructions — Delivery record [approved]
ACQ established in‘the project plan, providing instructions
acceptance-support and getting the product Product [acceptgd]

acceptance record signed.
Product [delivered]

PJM PM-04.02 Conduct lessons learned on the completed |Project plan [approved] |Projectlessons learned
project. record [publish¢d]
WT Pl Usl T3S otatuo I'CTCUI d
[evaluated]
PJM PM.04.03 Update project repository. Product [accepted] Project repository [base-
WT lined]
Project repository [up-
dated]
PJM PM.04.04 Execute the disposal management ap- Project plan [approved] |Disposed system
proach.
WT
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PM incorporation to project repository

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

— project plan;

— change request;

— product acceptance record;

— meeting record;

— correction register;

— progress status record;

— projé¢ct lessons learned record;

— pur

— veriflication record;

— valid
— deliy

— justi

— product.

After the

9 Sysl

9.1 SR

The pur

specifica[;ion of system/system element, analysis, design, construction, integration, and ver

validatio

This doc
approach
the VSE ¢

9.2 SR
SR.01. T¢
SR.02. A

ase order;

ation record;
ery instructions;

fication document;

incorporation, configuration management strategy§Should be applied to the project plan.

em definition and realization (SR) process

process purpose
pbose of the system definition and realization process is the systematic performandg

activities for new or modified system, according to the specified requirements.

ument is intended to be uised by the VSE to establish processes to implement any dev
or methodology (for example agile, evolutionary, incremental, test-driven development)
r project needs.

process outcomes
sks of the)activities are performed through the accomplishment of the current project pla

Cquirer’s needs are analysed for coherence, correctness, validation and, approved by the

e of the
fication/

lopment
based on

n.

acquirer,

baselined and communicated.

SR.03. System requirements are defined, analysed for coherence, correctness, verifiability, and approved by
the acquirer. The needs should also be baselined and communicated.

SR.04. The system architectural design is developed and baselined. It describes the system elements and
internal and external interfaces of them. Coherence and traceability to system requirements are established.

NOTE 1

System architecture and detailed design can be performed separately, according to the project schedule.

SR.05. System elements defined by the design are produced or acquired. Verification methods are defined and
performed to verify the coherence with the requirements and the design. Traceability to the requirements
and design are established.
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SR.06. System elements are integrated. Defects encountered during integration are corrected and coherence

with and

traceability to system architecture are established.

SR.07. A product, as agreed in the project plan, includes the engineering artefacts as integrated, baselined,
and stored in the project repository. The need for changes to the product are detected and related change

requests

are initiated.

SR.08. Verification and validation tasks of all required work products are performed using a defined
criterion to achieve consistency among output and input work products in each activity. Defects are
identified, corrected and recorded; records are stored in the verification/validation records.

NOTE 2

and other,

permit ob
verificati
objective,

9.3 SR
The roleg

It’s not the 1ntent10n that all verification act1v1t1es and work products are made available to the acquirer
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The process illustrated in this figure is intended to be used with any life cycle such as waterfall

Fal, evolutionary or agile.

Figure 5 — System definition and realization process

R activities

General

b definition and realization process has the following activities:

— SR.01 System definition and realization initiation;

— SR.02 System requirements engineering;

— SR.03 System architectural design;

— SR.04 System construction and verification;

— SR.05 System integration, verification, and validation;

— SR.06 Product delivery.

© ISO/IEC 2025 - All rights reserved
33

iterative,


https://iecnorm.com/api/?name=66278f710727557eaf612ddf5a81b059

ISO/IEC 29110-5-6-4:2025(en)

9.4.2.2 SR.01 System definition and realization initiation (contributes to SR.01)

This activity helps ensure that the project plan established in project planning activity, is committed to by

the work team. The activity provides:

— review of the project plan by the work team to determine task assignment;
— acommitment to project plan by the work team and project manager;

— asystems engineering management plan (SEMP);

— an established implementation environment.

The task[tistfor SR-UT 15 given in Table 1Z.

Table 12 — SR.01 task list

1) Review to achieve a common understanding
and get their engagement with the project.

2) ISO/IEC 20246 defines work product reviews

Role Task List Input Output
work products wok produycts
PJM SR.01.01 Review the current project plan with the |Project plan [approved] \Project plan [reVliewed]
WT work team members.

requirement, system element, V&V plan, V&V
procedure, integration record, verification
record, validation record), their properties
(e.g., maturity, version, target release) and
their relation (e.g., satisfy, allocated to, verify,
validate) to the project are defined.

PJM SR.01.02 Define, in cooperation with the PJM, the Projectyplan [reviewed] |Systems enginedring
technical activities and develop the systems engi- management plajn [initi-

SYS neering management plan (SEMP). ated]

PJM SR.01.03 Define the data model of the project. Project plan [reviewed] |Data model [initlated]

WT 1) The entities to manage in the project (e.g.,

WT Data model [initiated]

PJM SR.01.04 Set or update the implementation environ- |Project plan [reviewed] |Implementation environ-
ment. ment [implemented]

9.4.2.3 | SR.02 System requirements engineering (contributes to SR.02, SR.06, SR.07)

This activity elicits and analyses the acquirer and other stakeholders’ requirements, including le
or reguldtory requitements. It establishes the agreed system requirements. In parallel to the arch
design agtivities,it'establishes system element requirements. The activity provides:

— worlf téam review of the project plan to determine task assignment;

— elicitation, analysis, and specification of acquirer and other stakeholders’ requirements;
— specification of the system requirements;

— specification of system elements’ requirements;

— verification of implemented system against system and system elements requirements;
— validation of stakeholder;

— system and system elements requirements;

— validation of implemented system against stakeholder requirements;
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— establishment and update of the traceability between stakeholders, system, and system elements
requirements;

— establishment and update of the coverage of requirements by V&V artefacts;

— configuration management of system requirements engineering work products as agreed in the
configuration management plan.

The task list for SR.02 is given in Table 13.

Table 13 — SR.02 task list

Role Task List ln?“f n“f?“f
work products work products
SYS SR.02.01 Elicit acquirer and other stakeholders’ Project plan [approved] |Stakeholders)require-
ACQ requirements and analyse system context. —  Tasks ments specificatipns
STK [initiated]
1) Identify and consult information sources|Agreement [reviewed]
of requirements (eg acquirer, users, Systems engineering man-
stakeholders, previous systems, documer_lts), Systems engineering agement plan [reyiewed]
agreement, concept documents, previous

. management plan [ini=
system description, etc. tiated]

2) Analyse the context of use of the system with
acquirer and other stakeholders:
— Identify the stakeholders

— Define the concepts of use of the system

— Define scenarios, business processes
3) Generate or update the * concept of operations
that describes the way the system works from
the operator’s perspective.
4) Identify and analyse requiremenfs:to:
5) Specify the scope and systemboundary,

— If applicable, identify the strengths and
weaknesses of the'previous system

— Ensure that the stakeholder requirements
are complete and consistent

— Elicitimissing stakeholder requirements

6) Resolveconflicting, duplicate, and out-of-scope
stakeholder requirements Generate or update
the-stakeholders’ requirements specifications.

PJM SR.02.02 Verify the stakeholders’ requirements Stakeholders’ require- |Stakeholders’ require-
WT spécifications with PJM. ments specifications ments specificat(i]r;ns
[Thitiated] [Veritied]

1) Obtain work team agreement on the
stakeholder requirements specifications.

Verification record [pub-

lished]

— Stakeholders’
requirements
specifications

SYS SR.02.03 Document the traceability between the  |Agreement [baselined] |Traceability matrix [initi-
requirements defined in the agreement and the ated]

software requirements specification.
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Table 13 (continued)

Role

Task List

Input
work products

Output
work products

PJM
SYS

ACQ
STK

SR.02.04 Validate the stakeholders’ requirements
specifications with the acquirer and other stake-
holders.

1) Obtain acquirer and stakeholder agreement on
the stakeholder requirements specifications.

Stakeholders’ require-
ments specifications
[verified]

Stakeholders’ require-
ments specifications
[validated]

Validation record [pub-
lished]

— Stakeholders’

TEqUITEIMENT
specificationis

SYS

DES

SR.02.05 Elaborate system requirements and inter-
faces.

1) Define the system boundary.

2) Define interface requirements between the
system and its environment.

3) Interface requirements are included in
system requirements specifications. Separate
specification document can be established.

4) Define system requirements, system design
constraints and interface requirements with
external entities/actors using the SMART (i.e.
specific, measurable, accepted, realistic and
traced) criteria:

— Specific - without ambiguity, using consistent
terminology, simple and at the appropriate
level of detail

— Measurable - quantify or at least suggest an
indicator of progress

— Achievable - possible forithe system to exhibit
that requirement upderthe given conditions.

— Realistic - state.what results can realistically
be achieved given available resources

— Traceable“-“trace (forwards and backwards)
a regliirément from its conception through
its~Specification to its subsequent design,
implementation and test

5)\_Define the external functions ensured by the
system (black box).

Stakeholder require-
ments specifications
[validated]

System requirements
specifications [in|tiated]

6) Define reuse constraints.

7) Define the applicable requirements and
constraints to the system.

8) Generate or update the system requirements
specifications.

DES

SYS

SR.02.06 Elaborate system elements requirements
specifications and the system interfaces specifica-
tions.

System requirements
specifications [initiated]

© ISO/IEC 2025 - All rights reserved

36

System elements require-
ments specifications
[initiated]



https://iecnorm.com/api/?name=66278f710727557eaf612ddf5a81b059

ISO/IEC 29110-5-6-

4:2025(en)

Table 13 (continued)

Role

Task List

Input
work products

Output
work products

1y

2)

System element requirements are generally
elaborated in parallel with the system
functional and physical architectural design
activity (see activities SR.03.01 and SR.03.03).

Allocate system requirements to System
elements using the functional and physical
architecture and decompose requirements
so that system element rpqnir@mpnm are

System interfaces specifi-
cations [initiated]

3)

4)

5)

6)

distinctively and clearly defined. Elaborate
system element requirements derived from
the system architectural design, such that
it can be traced to a specific parent system
requirement.

Refine, as necessary, external interface
requirements and identify internal interface
requirements between system elements.

Generate or update system element
requirements specifications for elements
defined in the system design document.

Interface requirements are included in
system elements requirements specifications.
Separate specification document can be
established.

System element requirements become
needs and expectations inputs of the system
elements implementation.

PJM

WT

SR.02.07 Verify and obtain work team agiéement
on the system and system elements requiirements
specifications.

1

Requirements are SMART, Inyparticular:
— are precise, concisg,non-ambiguous

— are consistent fin the same specification,
with input $pecifications)

— are properly traced
— earbe implemented (DES)
—-\_can be verified and validated (V&V)

— fall within cost and schedule constraints
of the project.

System requirements
specifications [initiated]

System elements
requirements specifica-
tions [initiated]

System requiremgents
specifications [velrified]

Verification recor|d [pub-
lished]

Systems elementg re-
quirements specifications
[validated]

Change request (if need-
ed)

2)

3)

The results found are documented in a
verification record and corrections are made
until the document is approved by PJM.

If documents are under configuration
management, identify and characterize the
impact of the change and initiate, if necessary
(i.e. change approved) a change request.

ACQ

STK

SR.02.08 Validate that system requirements
specifications satisfies stakeholders’ requirements
specifications.

System requirements
specifications [verified]
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Table 13 (continued)

Role Task List Input Output
work products work products
SYS 1) The results found are documented in a Stakeholders’ require- |Validation record [pub-
validation record and corrections are made ments specifications lished]
until the document is approved by the SYS. [validated]
SYS SR.02.09 Update traceability matrix betweenre- |Traceability matrix Traceability matrix [up-
quirements. [initiated] dated]
DES
1) According to the data model defined in Stakeholder require-
SR.Gl.CZ, Clt Cabll ICVCI Uf dCLUllllJUD;t;Ull Uf t}lC lllClltD oycuiﬁbatiuuo
system, define or update traceability between: |[validated]
— System requirements, interface System requirements
requirements, and their parent specifications [validat-
stakeholder’s requirements. ed]
— System elements requirements, interface
. : System elements
requirements and their parent system . ifi
requirements. requirements specifica-
tions [validated]
System elements
requirements specifica-
tions [validated]
SYS SR.02.10 Establish or update the V&V plan and System pequirements V&V plan [published]
V&V Procedures for the System verification and specifications [validat-
V&VE validation. ed]
1) Traceability is established between V&V plan _{System elements V&V procedures [[pub-
and the specified requirements, between V&W/| requirements specifica- |lished]
procedures and V&V plan. tions [validated]
2) Verification is the confirmation, throughsthe , . Traceability matrfix [up-
. S . e Stakeholders’ require- |dated]
provision of objective evidence that'specified e
. . ments specifications
requirements have been fulfilled.Methods )
o L X : [validated]
of verification are: inspection, review,
simulation, and test.
3) Validation is the confirmation, through the
provision of objectiveevidence, that the
requirements for a'specific intended use or
application have been fulfilled.
4) The V&V plan-can be a standalone document or
be partof the quality assurance document.
9.4.2.4 | SR.03 System architectural design (contributes to SR.03, SR.06, SR.07)
This actiyvity‘transforms the system requirements to the system functional and physical architecfure. The

activity provides:

physical architecture;

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

design of the system functional architecture and associated interfaces;

work team review of the system requirements specifications;

functional and physical design verified and defects corrected;
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— traceability between the functional architecture definition and the system requirements; traceability
between the physical architecture definition, the system elements, and the functional architecture
definition;

— design of work products placed under configuration management.

The task list for SR.03 is given in Table 14.

Table 14 — SR.03 task list

Role Task List Input Output
work products work products
DES SR.03.01 Document or update the functional system |Project plan [approved] |System design dpcument
design. — Tasks [initiated]
— System functional
architécture
1) The functional architecture is reviewed with |System requirements Pur¢hase order

the internal functions of the system and their|specifications [validated] |[ifitiated]
relations (interfaces), by analysing:

— The system requirements Traceability matrix [up

dated]
— The external functions of the system (black
box)
2) Define the internal functions and interfaces.
3) Identify the artefacts to reuse. Decide whether
to make, buy, or reuse.
4) Review the purchase order (PO) for the artefact
to be purchased.
5) Define in parallel the system elements
requirements and interface requirements.
6) A purchase order is documenteddfa work
product has to be purchased byithe VSE. The
purchase order is an optionaDWP.
SYS SR.03.02 Make trade-offs of the'system functional |System design document |Justification document
architecture. [initiated] [updated]
DES
1) Make trade-offs:among the different possible |— System functional — System functional
functionalarchitectures relative to the architecture architecture trafle-offs

requirements. Update the justification

docu.ment and estab.hsh t_raceablllty with the Justification document  |Traceability matrix [up-
requifements as defined in the PM process. [initiated] dated]

2) Functional architecture can be done in a
model-based environment and generated as a
document

3) Trade-off is used here as a product name of
a decision-making action recorded within a
justification document.
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Table 14 (continued)

Role

Task List

Input
work products

Output
work products

DES

SR.03.03 Document or update the physical system
design.

1y

The physical architecture is elaborated by:

analysing the system requirements (e.g.
non-functional requirements allocated
directly the system elements)

System requirements
specifications [validated]

System design document
[initiated]

— System functional
architecture

System design document
[initiated]

— System physical
architecture

Purchase order [initiat-
ed]

2)

3)

4)

5)

6)

tHe—tHhRetHehar—arenttectre—ahe

allocatmg internal functions to system
elements

identifying system elements to reuse.

The artefacts to reuse are identified. Decide
whether to make, buy, or reuse.

Conditional task: Elaborate the purchase order
for the artefact to be purchased.

The design is analysed as needed to
demonstrate it can satisfy system
requirements (e.g., maintainability, reliability,
security, safety, integrity, usability).

The physical and functional interfaces
(external and internal) are elaborated between
system elements. In parallel define the
interface requirements.

A purchase order is documented if a work
product has to be purchased by the VSE: The
purchase order is an optional WP.

SYS

DES

SR.03.04 Make trade-offs of the system physical
architecture.

1) Trade-offs are made among the different
possible physical architectures relative
to the requireménts and the functional
architecture,

2) Thejustification document is updated
and trdceability with the requirements is
established.

3) . (Physical architecture can be done in a
model-based environment and generated as

System design document
[initiated]

— System functional
architecture

— System physical ar-
chitecture

Justification document
[updated|

Justification document
[updated]
— System physjical ar-
chitecture tradefoffs

Traceability matrix [up-
dated]

a document.
4 m 11 - . 1 1
T) ITdCCADIILY HIdUNX TS UpPUdictd
5) Trade-offis used here as a product name of

a decision-making action recorded within a
justification document.
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Table 14 (continued)
Role Task List Input Output
work products work products
SYS SR.03.05 Verify and obtain approval of the system |System design document |Verification record [pub-
DES design. lished]
DEV 1) Verify correctness of system design, its System functional archi- |— System design docu-
feasibility and consistency with their tecture ment
system requirements specifications.
i itec- | System design document
2) Use the traceability matrix to verify System physical architec- | 2YSt &
X X ture [Valldated]
the adequate satisfaction of system
I CLluil CIIICIILS. TllC I'cS ulLb fULlllL‘l dIl'tc .
documented in a verification record and Traceability matrix [up- |Change requess[ifneed-
corrections are made until the document is |dated] ed)
approved by DES.
. _ _ System requirements Traceability matrix [up-
3) Ifsystem de31gn is l_mder conflguratl.on specifications [validated] |dated]
management, identify and characterize
the impact of the change and initiate, if
necessary (i.e. change approved) a change
request.
DES SR.03.06 Establish or update the integration plan System elementsTequire- | V&V plan [publighed]
and integration procedures for system integration. |ments specifications
SYS [validated)
1) Define or update the V&V plan and V&V Systemndesign document |V&YV procedures|[pub-
procedures based in the system design and the |[validated] lished]
system elements requirements specifications.
2) Establish traceability between V&V plan "cll"rz:cg?blllty mafgrix [up-
and the specified requirements; establish ate
traceability between V&V procedures andV&V
plan.
SYS SR.03.07 Document the system user manual or up- |System requirements System user manual [pre-
date the current one, if appropriate, specifications [validated] |liminary]
1) The system user manual can be initiated|System design document
in a preliminary version‘from the system|[validated]
requirements  specifications, concept of
operation (if available): System [verified]
2) The concept of gpérations is an optional WP.
3) Conditional {_task. System user manual
is developed if it is listed in the delivery
instruetions.
4) The f'System [verified]” WP comes from the
activity SR.05.
5)v The system user manual is an optional WP.
SYS SR.03.08 Verify and obtain approval of the system |System user manual [pre- | Verification record [pub-
ACQ user manual if appropriate. liminary] lished]
STK
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Table 14 (continued)
Role Task List Input Output
work products work products
1) Verify consistency of the system user manual — System user manual

with the system.

Validation record [pub-
lished]

— System user manual

2) Demonstrate the use of the system with its
user manual.

3) The results found are documented in the

verification record and corrections are made System user manual
until the document is approved by ACQ and [verifiedl
STK. i ’

4) Conditional task. System user manual
is developed if it is listed in the delivery
instructions.

5) The system user manual is an optional WP.

9.4.2.5 | SR.04 System construction and verification (contributes to SR.04,SR.06, SR.07)

This actipity involves physical construction and/or software construction.and verification of elemgents. The
software construction develops the software elements of the system frofn'the system design. The Hardware
construction develops the hardware system elements from the system)design, that include (or not) software
elementy. The activity provides:

— worlf team review of the project plan to determine task assignment;
— worlf team review of the physical design;

— hardware system elements to be developed and ¥erified;

— softyvare system elements to be developed and verified;

— tracgability between hardware construétion, software construction, and physical architecture|.

The task|list for SR.04 is given in Table:1'5.

Table 15 — SR.04 task list

Role Task List. Input Outpu
work products work products
DEV SR.04.01 Construct or update software system |Project plan [approved] Bought, built or reused soft-
elements. ware system elements
1) Software construction can be performed |— Tasks Software system eldments
according to the ISO/IEC TR 29110-5-1-4. [initiated]

System elements require-
ments specifications [vali-

dated]
DEV SR.04.02 Construct or update hardware sys-  |Project plan [approved] Bought, built, or reused sys-
tem elements. tem elements (HW, HW+SW)
— Tasks
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Table 15 (continued)

Role Task List Input Output
work products work products
1) Buy, build, or re-use the hardware system |System design document System elements (HW,
elements identified in the system design |[validated] HW+SW) [initiated]
document and in accordance with the
project plan with regards to fabrication System elements require-
stages (i.e. prototyping, first article, pre- | 1o0eo specifications [vali-
series, series, and production). dated]
2) Incase of hardware system elements with
software integrate the soffware system Software system elements
elements into the hardware system
elements. Software system elements
[initiated]

DEV SR.04.03 Verify that the system elements satis- | Bought, built, or reused sys- |Bought,built, or reujsed sys-

DES fy their system elements specifications. tem elements (HW, HW+SW) |tem elements (HW, HW+SW)

SYS [Verified]

1) Perform incoming acceptance verification|Project plan [approved] Bought, built, or reujsed sys-
of system elements in accordance with: tem elements (HW, HW+SW)
. . ) System design document [rejected]
the project plan; [validated]
— the system design document;
System elemetitSrequire-
— the system elements requirements|ments specifications [vali-
specifications; dated]
— theapplicable verification procedures.
2) For hardware system elements that V&V procedures [verified]
include software, this task includes the
verification of the integration of the Software system elements
software into the hardware system [initiated]
elements.
System elements (HW,
HW+SW) [initiated]

DEV SR.04.04 Correct the defects found until suc- |Bought, built, or reused sys- |Bought, built, or reujsed sys-
cessful verification (reachingexit criteria) is  |tem elements (HW, HW+SW) [tem elements (HW, HW+SW)
achieved. [rejected] [accepted]

9.4.2.6 | SR.05 System integration, verification, and validation (contributes to SR.05, SR.06, JR.07)
This actiyity helps ensure that the integrated system elements (e.g. hardware, hardware + softwarg) satisfy
the systgm requirements. The activity provides:

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

— unde rcf;mding of V&V plnn and prnrpdnrpc and the infpgrnfinn environment:;

verified system baseline.

The task list for SR.05 is given in Table 16.
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Table 16 — SR.05 task list

Role Task List Input Output
work products work products
DES SR.05.01 Verify V&V plan and V&V proce- |Project plan [approved] |Verification record [published]
dures.
SYS — Tasks — V&V plans
— V&V plan V&V — V&V procedures
DEV
procedure
V&VE 1) Consistency between system V&V plan [verified]
requirements specifications, system | System requirements
_desigr.1,.V&V plan, and V&V procedures |specifications [validated] | y&y procedures [verifigd]
is verified.
2) The results found are documented in a |System design document
verification record. [validated]
V&VE SR.05.02 Integrate the system using sys-  |System design document |System [integrated]
DES tem elements (HW, HW+SW). [validated]
Integration record [published]
SUP 1) The interfaces according to V&V plan |System elements re-
and V&V procedures for integration quirements specifica-
testing are verified. tions [validated]
2) Theresults found are documented in T bilit ~ )
the integration record. raceability matFix [up
dated]
Bought, built or reused
systeth elements (HW,
HW *SW) [accepted]
V&V procedures [veri-
fied]
— Integration
procedures
V&VE SR.05.03 Verify the system against its System requirements System [verified]
requirements. specifications [validated]
SYS Verification record [published]
1) The results found are documented in a
verification record. Traceability matrix [up-
. dated]
2) The acceptance of the system is
prepared.
V&V procedures [veri-
fied]
V&VE SR05%04 Validate the system against its Stakeholders’ require- System [validated]
SYS stakeholders’ requirements. ments specifications
ACQ [validated]

1) The system is accepted by ACQ.

Traceability matrix [up-
dated]

V&V procedures [veri-
fied]

System [verified]

Validation record [published]

Product acceptance record

— System [approved]
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Table 16 (continued)
Role Task List Input Output
work products work products
WT SR.05.05 Correct the defects found and System [validated] System [corrected]
retest to detect faults introduced by the
modifications. Verification record [pub- |Validation record [published]
lished]
Validation record
A DAOA VA P2 e L PO
V&Y precedurestrert
fied]
SYS SR.05.06 Document the system operation |System [verified] System operation'guide|[prelim-
DES guide or update the current guideline if inary]
appropriate.
1) Conditional task. System operation
guide is developed if it is listed in the
delivery instructions.
2) The system operation guide is an
optional WP.
SYS SR.05.07 Verify and obtain approval of the |System operation guid€ |Verification record [published]
ACQ system operation guide, if appropriate, [preliminary]
STK verify consistency of the system operation
guide with the system.
— System operation guide
1) Theresults are documented in a
verification record. System operation guide|[veri-
fied
2) Conditional task. System operation fed]
guide is developed, if it is listed in the
delivery instructions.
3) The system operation guidei§an
optional WP.
9.4.2.7 | SR.06 Product delivery (contributes to SR.06, SR.07)
This actjvity provides the ifitegrated system (i.e. product) to the acquirer and other stakeholders. The

activity provides:

worl

L team reviewrof the project plan to determine task assignment;

— verified systém'maintenance document;

deliy

ery(of the product and applicable system documentation, in accordance with the

insty

uctions.

delivery

The task

list for SR.06 is given in Table 17.
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Table 17 — SR.06 task list

Role Task List Input Output
work products work products
PJM SR.06.01 Review work product. System elements [initiat- |Product acceptance record
WT ed] [published]
1) ISO/IEC 20246 defines work product Project plan [accepted] — Product
reviews. — Delivery instructions
SYS SR.06.02 Document the system maintenance Project plan [approved] System maintenance docu-
document or update the current one(s). — Tasks assigned ment [initiated]
DES
Product
SYS SR.06.03 Identify training needs and develop System requirements System training specifica-
system training specifications, in accordance specifications [validated] |tions [initiated]
DES with the project plan.
1) The system training specifications is System user manual [ver-
an input to develop the system and ified]
maintenance training enabling systems.
PJM SR.06.04 Verify and obtain approval of the sys- |System maintenance ddcu-'|Verification recorfl [pub-
tem maintenance document and system training |ment [initiated] lished]
SYS specifications. — Product recorfl
DES 1) Verify consistency of system maintenance |System training'specifica- |Product [approvedl]
document with system requirements tions [initidted]
STK specifications. System maintenaice docu-
2) Verify consistency of system training ment [approved]
ACQ specification with system requirements
specifications. System training specifica-
tions [validated]
3) Validate the system training specifications
and system maintenance document with-the
acquirer and the other stakeholders.
4) Theresults are documented in averification
record and corrections are made until
the document is approved by PJM and
maintenance, as a stakeholder.
PJM SR.06.05 Perform product delivery. Project plan [approved] Product [delivered]
ACQ 1) Support delivery of training to acquirer |— Tasks on product deliv-
and othepstakeholders including: ery assigned
—  Trainifig:the-trainer — Delivery instructions
— Sapport to pilot training classes Product [approved]
2) 1 case of hardware/software upgrades,
support transition from previous to the |System [validated]
new system, according to the project
plan including;
— Legacy data conversion/transfer
— System transition provisions, such
as interim/bridge system or system
elements.
— Replaced obsolete hardware/software/
data “sun setting”, archiving, or
disposing of it.
PJM SR.06.06 Transition to manufacturing and in-ser- |Product [delivered] Product acceptance record

vice/after-sales Support.

[published]
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9.4.2.8 SR incorporation to the project repository

The work products to be saved in the project repository is provided are:
— implementation environment;

— stakeholders’ requirements specifications;

— system requirements specifications;

— system elements requirements specifications;

— system operation guide;

— systém design document;
— system functional architecture;
— system physical architecture;
— justification document;
— systém functional architecture trade-offs;
— syst¢m physical architecture trade-offs;
— V&VJplan;
— V&Viprocedures;
— tracgability matrix;
— bought, built, or reused system elements (HW, HW+SW);
— syst¢m;
— syst¢ms engineering management plan;
— systém user manual;
— syst¢m maintenance document;
— systém training specifications;
— veriflication record;

— validation record;

— product;

— product aceeptance record;

— product.specification.

After the incorporation, the configuration management should be applied to: system requirements
specifications, system design, traceability matrix, V&V plan and V&V procedure, system elements (hardware,
hardware + software, software), system, system operation guide, system user documentation, maintenance
and training documentation.
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10 Acquisition management process (AM)

10.1 AM process purpose

The purpose of acquisition management process is to obtain the work products (e.g. material, software)
and/or services that satisfy the need expressed by the VSE.

This process, a conditional process, should be executed if a VSE requires work products or services from an
external supplier. If this is the case, this process is included in the scope of an audit or an assessment.

10.2 AM process outcome

— AM.(Q1.Obtain the work product (e.g. material, software) and/or service that satisfies the needs e|xpressed
by the VSE.

10.3 AM roles involved

The roleg involved in the AM process are:
— Techinical manager

— Proj¢ct manager

— Supglier
10.4 AM process description

10.4.1 AM diagram

Figure 6|shows the flow of information between the ‘acquisition management process activities Including
the most|relevant work.
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Figure 6 — Acquisitioniimanagement process

10.4.2 AM activities

10.4.2.1| General
The acquiisition process has the following activities:

— AM.(1 Obtain approval of puréhase orders and supplier agreements;

— AM.(02 Obtain products.and/or services.

10.4.2.2( AM.01 Obtain approval of purchase orders and supplier agreements (contributes to|]AM.01)

This actiyity helps)ensure that the work products (e.g. material, software) and/or services that sjtisfy the
need ex&essed by the VSE are obtained.

The actiyityyprovides:

— approved purchase order(s);
— approved supplier agreement(s).

The task list for AM.01 is given in Table 18.
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Table 18 — AM.01 task list

Role Task list Input Output
work products work products
PJM AM.01.01 Obtain approval of purchase order(s) Agreement [approved] Purchase order(s) [ap-
from TCM. proved]
TCM 1) A purchase order has been initiated in activity | Purchase order(s) [initi-
SR.03. ated]
PJM AM.01.02 Develop, using the approved purchase |Purchase order(s) [ap- Supplier agreement [initi-
order(s), the supplier agreement and the delivery |proved] ated]
instructions.
H—Forexampte, apurchase orderdescribes=a Betiveryimstructions
work product or a service. [initiated]
PJM [AM.01.03 Obtain approval from TCM of the suppli- |Supplier agreement [initi- |Supplier agreement [ap-
er agreement and the delivery instructions. ated] proved]
TCM
Delivery instructions Delivery instructions
[initiated] [approved]
PJM AM.01.04 Identify and select supplier(s) and Agreements [approved] Selected supplier(s)
document/update potential suppliers on the list of
TcM  |[potential suppliers. List of potential sfyippliers
1) The list of potential suppliers is developed [updated]
using past agreements.
PJM [AM.01.05 Obtain signature of the supplier agree- |Supplier(s)agreement Supplier(s) agreernent
ment and the delivery instructions by the supplier. |[approved] [signed]
TCM 1) The supplier agreement is signed by TCM and
supplier. Delivery instructions Delivery instructions
SUP [@pproved] [signed]
2) The delivery instructions are signed by the
TCM and the supplier.
10.4.2.3( AM.02 Obtain products or services.or both (contributes to AM.01)
This actjvity helps ensure that the work* products or services that satisfy the need expressgd in the
supplier(s) agreement is or are obtained;
The actiyity provides:

— products and/or servicesirequired by the supplier agreement;

acce
deliv

The task

btance record;
ery instruetion.

list for’AM.02 is given in Table 19.
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Table 19 — AM.02 task list

Product/service [pending
acceptance]

Meeting record [signed]

Acceptance record
[signed]

List of potential suppliers
[initiated]

Role Task list Input Output
work products work products
PJM AM.02.01 Monitor the supplier agreement(s) such |Supplier agreement(s) Meeting record [signed]
that specified constraints, such as cost, schedule, |[signed]
SUP and quality are met. Change request [submit-
1) Ifneeded, documenta change to the supplier |Delivery instructions ted]
agreement(s) in a change request. [approved]
2) Documentany issue in meeting record.
3) I\V{CC‘L—;IIB I'CCUI db al'tT oisucd lLly P}r‘/{ Cllld
supplier(s).
PJM [AM.02.02 Accept supplier deliverable(s) specified |Supplier agreement(s) Acceptance recordl
|itn the supplier agreement(s) and delivery instruc- |[signed] [signed]
TCM ions.
1) Openitems in meeting records are described |Delivery instructions Méeting record [s|gned]
SUP and signature of the supplier of the [approved]
acceptance record is obtained. Product/service [accept-
2) Ifthe work product/service does not meet Meeting record [signed] ed] or [pending agcept-
o . ance]
the acceptance criteria, PJM produce meeting
record to document the issue(s).
3) Meeting records are signed by PJM and
supplier(s).
PJM [AM.02.03 Track open item(s) in a satisfactory con- |Supplieragreement(s) Product/service [accept-
clusion to the VSE and the supplier(s). [signed] ed]
TCM 1) Supplier(s) and PJM sign the acceptance
record and update the list of potential Delivery instructions Acceptance record
SUP suppliers. [approved] [signed]

List of potential syippliers
[updated]

10.4.2.4( AM incorporation to the project repository

The worlk products to be saved in the project repository are:

purchase order;

supplier agreement;

delivery instructions;

acceptance record;

meeting record;

product/service (from suppliers);

list of potential suppliers.
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11 System transition and disposal process (SYTD)

11.1 SYTD process purpose

The first purpose of the system transition and disposal (SYTD) process is to move the system in an
orderly, planned manner into the operational status such that the system is functional and operable in the
operational environment of the customer. The second purpose is to end the existence of a system element
or system, by appropriately handling the replacement or retirement of elements, and to properly attend to
identified critical disposal needs (e.g. per an agreement, per organizational policy, or for environmental,
safety, and security aspects).

The disp

nsal of the system encompasses the termination of services and disposal of system elemen

s, stored

data, me
transitio

The SYT]
this is th

11.2 SY]
SYTD.O1
SYTD.02
SYTD.O3
SYTD.O4

11.3 SY]
The role;
— proj¢
— cust
— tean

—  worl
11.4 SY|

11.4.1 S

Figure 7
including

dia, firmware, information items, and associated hardware elements that will not bé-
hed to another system.

D process is a conditional process that should be executed if a VSE is required to inthe agrg
b case, the SYTD process is included in the scope of an audit or an assessment.

T'D process outcomes

Plan the installation of the system minimizing security risks, disruption, and downtime.
Install and test the system in the target environment.

Plan the disposal of the system, minimizing security risks.and disruption.

Remove system from its operational environment.

TD roles involved

involved in the SYTD process are:
bct manager;
hmer;

leader;

[ team.
TD process description

YTD diagram

shows the flow of information between the system transition and disposal process
the mostrelevant work products and their relationship.

eused or

ement. If

hctivities
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Figure 7 — System transition and disposal process

YTD activities

General

em transition and disposal pttocess has the following activities:
D.01 Plan system installation;

D.02 Install and test:the system in the operational environment;
D.03 Plan system-disposal;

D.04 Dispgse-the system from operational environment.

SYTD.01 Plan system installation (contributes to SYTD.01)

This acti

vity ensures that the VSEhas developedamdobtaimed—approvat-fromrthe tustomer of

installation plan. The activity provides:

— appr
The task

oved system installation plan.

list for SYTD.01 is given in Table 20.
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Table 20 — SYTD.01 task list

Role Task List Input Output
work products work products
PJM SYTD.01.01 Obtain from customer the information |Agreement [approved] System disposal plan [ini-
required to install the system in the selected oper- tiated]
ational environment.
CUs Project plan [approved] — Description of
the operational
environment
TL — Delivery instructions
PJM SYTD-01-62 Document the systemmimstattationr ptarrAgreenmrent fapprovedt Systemmimstattatign plan
using the delivery instructions. [initiated]
TL System disposal plan [ini-
tiated]
1) The delivery instructions, as an element of the|— Description of the op- |— Description df
project plan, was approved by the customer. |erational environment the operatiorjal
environment
2) Tasks, schedule, composition of WT, Proiect bl d
resources, installation, and information roject plan [approved] — tasks
security risks are documented in the .
installation plan. — Composition pf WT
3) System transition plan is the most significant |— Delivery instructions |— Estimated effort
one. [t answers the question of how to move .
to the new system with the lowest issues and — Estimated copt
cost while maintaining the customers service
and cutover process. Whether the new system — Schedule
will be mirrored, ghosted, or just swapped
— Resources
out.
4) Roll back should be considered and if so, a Fol — Risks
ba_ck pl_an should l_)e done and agree_d_to.lThese —  Cutover plan
will drive the project plan for transitioning
and include the installation plan. —  Rollback plar
5) System assurance should be considered. — New system
assurance plan
— Ghost, mirror or
cutover
PJM SYTD.01.03 Review the system installation plan System installation plan  |System installatign plan
with customer. [initiated] [reviewed]
CUS 1) ISO/IEC 20246 defines work product reviews.
PJM SYTD.01.04.@btain approval of the system instal- |System installation plan |System installatign plan
lation planfrom the customer. [reviewed] [approved]
Cus
11.4.2.3[SYTD.02 In m in th ional environmen YTID.02)

The system is installed and tested in the operational environment of the customer and, the customer has
approved the installation. The activity provides:

— system installed in the operational environment;

— system tested in the operational environment;

— acceptance record signed by the customer.

The task list for SYTD.02 is given in Table 21.
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Table 21 — SYTD.02 task list

Role Task List Input Output
work products work products
PJM SYTD.02.01 Install system in the operational envi- |System installation plan  |System [installed]
ronment of the customer. [approved]
TL
WT
TL SYTD.02.02 Test the system in the operational envi- | System [installed] System [verified]
ronment of the customer.
WT
PJM SYTD.02.03 Obtain approval of installation of system | System [tested] Acceptancerecord [ap-
from the customer. proved]
Cus
PJM SYTD.02.04 Collect documents and store in the|System installation plan  |Project repository [updat-
project repository. [approved] ed|
TL
Acceptance record [ap<
proved]
11.4.2.4( SYTD.03 Plan system disposal (contributes to SYTD.03)
This activity ensures that the VSE has developed and obtained approval from the customer of p system
disposalplan (or retirement plan). The activity provides:
— system disposal plan.
The task|list for SYTD.03 is given in Table 22.
Table 22°<-'SYTD.03 task list
Role Task List Input Output
work products work prodycts
PJM SYTD.03.01 Obtain from customer information Agreement [approved] System disposal pllan [ini-
about the operational environment of the system tiated]
TL [to be disposed.
CUS 1) Information abautithe operational — Description df
environment 6fthe customer is documented. the operational
environment|of the
customer
PJM SYTD.03,02(Document with customer constraints |System disposal plan [ini- |System disposal plan [ini-
on dispesal of the system. tiated] tiated]
TL — Description of — Description df
the operational the operational
CUS ENVITONIMENT Of the environment of the
customer customer
— Disposal constraints
PJM SYTD.03.03 Document the system disposal plan. |System disposal plan [ini- |System disposal plan [ini-
tiated] tiated]
TL
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Table 22 (continued)

Role Task List Input Output
work products work products
1) Tasks, schedule, composition of WT, — Description of — Description of
resources, installation, and information the operational the operational
security risks are documented in the system environment of the environment of the
disposal plan. customer customer
— Disposal constraints |— Disposal constraints
agreement tasks
— Composition of WT
— Estimated effort
— Estimated copt
— , Schedule
— Resources
— Risks
PJM SYTD.03.04 Obtain approval to access the custom- |System disposal plan [ihi- |System disposal glan [ini-
er operational environment. tiated] tiated]
CUS
— Description of — Description df
the‘operational the operational
environment of the environment|of the
customer customer
— Disposal constraints |— Disposal congtraints
tasks tasks
— Composition of WT — Composition of WT
— Estimated effort — Estimated effort
— Estimated cost — Estimated copt
— Schedule — Schedule
— Resources — Resources
— Risks — Risks
— Access to opdrational
environment|of the
customer granted
PJM SYTD.03:05 Review the disposal plan with the System disposal plan [ini- |System disposal plan [re-
custonier. tiated] viewed]
TL 1.<ASO/IEC 20246 defines work product reviews.
PJM SYTD.03.06 Obtain approval of the disposal plan  |System disposal plan [re- |System disposal plan [ap-
from the customer. viewed] proved]
CUS

11.4.2.5 SYTD.04 Dispose the system from operational environment (contributes to SYTD.04)

The system is disposed from the operational environment of the customer. The activity provides:

— disposed system;

— acceptance record.

© ISO/IEC 2025 - All rights reserved
56



https://iecnorm.com/api/?name=66278f710727557eaf612ddf5a81b059

The task

ISO/IEC 29110-5-6-4:2025(en)

list for SYTD.04 is given in Table 23.

Table 23 — SYTD.04 task list

Role Task List Input Output
work products work products

TL SYTD.04.01 Deactivate the selected system to System disposal plan [ap- |System [deactivated]
prepare it for disposal. proved]

WT

CUS

TL IfYTD.04.02 Remove the deactivated system from |System [deactivated] System [disposed

he operational environment of the customer.

WT

CUS

PJM SYTD.04.03 Obtain acceptance of completed dis- |System [disposed] Acceptance record [ap-
posed system from the customer. proved]

CUs

PJM SYTD.04.04 Collect documents and store in the System disposal plan Project repository [updat-
project repository. ed]

TL Acceptance record [ap-

proved]

11.4.2.6( SYTD Incorporation to the project repository

The work products to be saved in the project repository ate:

— syst¢m installation plan;

— deliyery instructions;

— acceptance record (of installed system);

— systéem disposal plan;

— acceptance record (of disposed.system).

12 Roles

Table 24 [provides an dlphabetical list of the roles and suggested competencies description.
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Table 24 — Roles

Role

Competency

Acquirer

The acquirer is the stakeholder’s representative. He is responsible
for the acquisition of the system.

The acquirer is internal or external to the supplier organization.
Acquisition of a work product involves, but does not necessarily
require, a legal contract or a financial transaction between the
acquirer and supplier. In some context the acquirer is the end user of
the system.

The acquirer has knowledge of the stakeholders’ processes and abil-
ity to explain the stakeholders’ requirements. The acquirer fills the

TOIE 1T tHEe OTrganiZation tTat TECEIVES tEe WOTK Product OT SETVICe. I
some context the acquirer is the end user of the system.

The acquirer should have the authority to approve the requirements
and their changes.

The stakeholder includes user representatives to help ensurethat
the operational environment is addressed.

Knowledge and experience in the application domain.

Designer

Knowledge and experience in the architecture design.
Knowledge of the revision techniques.

Knowledge and experience in the planning afd, performance of inte-
gration tests.

Knowledge of the editing techniques.
Experience on the system developmerit and maintenance.

Developer

Knowledge in fabrication and deyelopment (HW, SW)
Knowledge and experience in‘the application domain

V&V engineer

Knowledge of the agreeméntythe requirements and design

Knowledge in inspectiony.peer review, simulation, and review tech-
niques
Knowledge in testing techniques and trackability

Project manager

Leadership capability with experience making decisions, planning,
personnel management, delegation, supervision, finances, and sys-
tem development.

Stakeholder

Stakeholders are actors that have an interest in the system, all along
its life-cycle, such as representatives of users, users, maintainers,
segurity, trainers, regulatory bodies, suppliers.

The stakeholder has the knowledge of the stakeholder (e.g. manufac-
turer, maintainer, tester, logistic) processes and ability to explain the
stakeholder requirements.

The stakeholder (representative) should have the authority to
approve the requirements and their changes.

The stakeholder (representative) should have knowledge and experi-
ence in the application domain.

Supplier

Supplier of a system element of the system: hardware, software, or
hardware with software.
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Table 24 (continued)

Role

Competency

Systems engi-
neer

Knowledge and experience eliciting, specifying, and analysing the
requirements.

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

Knowledge of the requirements authoring.

Knowledge of the business domain.

Experience on system development, integration, operation, and
maintenance.

Exnerience on the system development and maintenance
I LY

Technical man-

Knowledge of the VSE strategy
Knowledge of the VSE projects
Knowledge of the budget information
Knowledge of the VSE processes

10.

Knowledge and experience according to their roles on thé project:
SYS, DES, DEV and V&V.

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

13 Work product description

13.1 States of work products

Table 25 [provides an alphabetical list and a definition of the states of work products.

Table 25 — Definition of states of work products

Name of state Definition of states

Approvenll An authorized stakeholder has checked that a work product is ready for deliverfy and has
provided a sign-off forthe work product.

Assigned Atask has been assigned to the work team members related to their role.

Baselinedl A work producthas been approved and uploaded in the repository.

Cancelled A plannedwork product or an element of a work product has been deleted from the pro-
ject plamn:

Completqd A work product is considered complete.

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

Deleted Aplanned work product or an element of a work product has been deleted from thg baseline.

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

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

Evaluate(l A work product or an element of a work product that has been verified and valifated.

Impleme hted Codehasbeenwrittente imp]nmnnf the requirement, andthe rnqnirnmnnf'c COLL sponding
design elements have been traced into the code.

Initiated The workflow for a work product has been initiated.

Postponed A work product or an element of a work product is planned for implementation in a later
release.

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

Published A work product has been approved and uploaded in the repository. The work productis a
stable base for further development.

Recovered A work product stored in a repository was successfully restored

Rejected A work product or an element of a work product that has not been approved
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Table 25 (continued)
Name of state Definition of states

Reviewed A work product was presented to the authorized customer or stakeholder(s) as applicable
for comment

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

Validated A work product was evaluated to confirm, through the provision of objective evidence,
that it will fulfil its requirements for its intended use and was approved by authorized
stakeholders(s)

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

13.2 D¢scription of work products

Table 26

descriptions, possible states, and the source of the work products. The source can be another prog
external jentity to the project, such as the customer.

Work product items in the following tables are based on ISO/IEC/IEEE 15289 information items w
exceptions.

Informatfion items may be combined or subdivided, consistent with the prdject, service, or processe
and stakeholder needs by a VSE.

The worl product states give information to the project team aboutthe type of work (tasks) alread)

the work
next tasK
they are

project repository backup, and verification/validation record).
Table 26 [lists the work products of the Intermediate ‘profile.

Table 27 [lists the work products added for the Adyanced profile.

Work prd

A work pfroduct is available on the media identified in the project plan. As an example, a work prody

available

product (e.g. evaluated, verified, tested, and baselined), This information can be used to
s that can use the work product as an input. Some work products have no state assigned
only informative, and they do not change the content (e.g. acceptance record, correction

as a paper document, as-anr item of an email, or as an item of an electronic tool.

Table 26'=—="Work product descriptions of the Intermediate profile

and Table 27 provide descriptions of the input, output and internal process worK proglucts, its
ess or an

ith some

5, phases,

 done on

start the
because
register,

ducts (WPs) are identified with a udique code WP.XX where XX is a sequential number. These codes
have not|been used in the descriptions of.activities and tasks to facilitate readability.

ct can be

under which a working relationship is conducted. ment
EXAMPLE Contract, memorandum of agreement.

Work prioduct Name Description - WP common to the Intermediate profile Soufrce
identifi¢ation
WP.01 Agreement |Describes the mutual acknowledgement of terms and conditions | Technicallmanage-

It may have the following characteristics:
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Table 26 (continued)

Work product
identification

Name

Description - WP common to the Intermediate profile

Source

identifies customer requirements (functional and non-
functional);

identifies time frame for delivery;
identifies budget and resources provided by both parts;

identifies what is to be purchased;

tdentiftesany warranty trformation;
identifies any copyright and licensing information;
identifies acceptance criteria (e.g., delivery instructions);

identifies change management and problem resolution
procedures;

identifies the role of the customer;

provides evidence of review and approval by authorised
signatories.

The applicable states are: initiated, approvéed,and updated.

WP.02

Change re-
quest

Identifies a system, or documentation problem or desired im-
provement, and requests modificatioxs,

It may have the following charactéristics:

Identifies purpose of change;

Identifies request status;

Identifies requeste¥ contact information;

Impacted system(s), system element(s);

Impacted V&V facilities;

Impact to operations of the existing system(s) defined;
Impact to associated documentation defined;

Criticality of the request, date needed.

The applicable states are: submitted, evaluated, approved, and
rejected.

System ddfinition
and realization

Project mpnage-

ment

WP.03

Congept of
operation

User-oriented document that describes a system's operational
characteristics from the end user's viewpoint.

It may have the following characteristics:

System ddfinition
and realiZation

Project mpnage-
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Table 26 (continued)

Work product
identification

Name

Description - WP common to the Intermediate profile

Source

Statement of the goals and objectives of the system

Strategies, tactics, policies, and constraints affecting the
system

Organizations, activities, and interactions among
participants and stakeholders

Clear statement of responsibilities and authorities

delegated
Specific operational processes for fielding the system

Processes for initiating, developing, maintaining, and
retiring the system

The applicable states are: initiated and approved.

WP.04

Correction
register

Identifies activities established to correct a deviation or'prob-
lem concerning the accomplishment of a plan.

It may have the following characteristics:

Identifies the initial problem;

Defines a solution;

Identifies corrective actions taken;

Identifies the ownership forcempletion of defined actions;
Identifies the open date.and target closure date;

Contains a status indicator;

Indicates follow*up actions;

Includes rational for deviation correction action.

The applicable states are: initial and published.

Project mpnage-

ment

WP.05

Configuration
management
record

Documents the configuration and status of the system and asso-
ciated:documentation.

[t may have the following characteristics:

a list of the approved configuration;
status of proposed changes to the configuration;
implementation status of approved changes;

“as delivered” product.

The applicable states are: initiated and updated.

System ddfinition
and realization

WP.06

11
TIOIalr 1

source record

D 1 J & P Hy 43 £ L.
T CTSUTIITICT AT T AT Tg T UT TITa CTUTT TUT T TITAI T TTSOUUT TS,

It may have the following characteristics:
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Table 26 (continued)
Work product Name Description - WP common to the Intermediate profile Source
identification
— Human resource register:
— personal data;
— education;
— experience;
— competency
— roles assigned;
— training.
— Training plan/record description of the training activities.dt
may have the following characteristics:
— courses, workshops, mentoring, on-the-job training,
etc.;
— calendar (planned and actual information);
— trainers;
— logistics.
The applicable states are: updated andapproved.
WP.07 Integration |Describes the approach used to,integrate the software and System dgfinition
approach hardware components to obtain‘the system. and realiZation

One approach is a global integration (big-bang integration)
where all the software afid-hardware elements are assembled
in only one step. Anothey approach is to integrate hardware and
software componentsias they become available.

Other known approaches are top-down integration, risk driven
integration (i.eymost critical components are integrated first)
and bottom-up integration.

It may have-the following characteristics:

— _the‘order for assembling the implemented hardware and
software components, based on the priorities of the system
requirements and architecture definition, focusing on the
interfaces;

— regression strategy;

— minimisation of integration time, cost, and risks.

NOTE For more information about different integration ap-
proaches, see reference to the related V&V procedures

— Date

— Place

— Duration

— Verification checklist

— Passed items of integration

— Failed items of integration

— Pending items of integration: not run, partial execution

— Defects identified during integration
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Table 26 (continued)

Work product
identification

Name

Description - WP common to the Intermediate profile

Source

The applicable state is: verified and approved.

WP.08

Justification
document

The justification document contains all the justifications of
choices, decisions (e.g. trade-offs), results of integration, verifi-
cation and validation.

This document is updated progressively during the development
of the system.

It can be used to justify the compliance for certification or qual-
ification.

System definition

and realization

The applicable states are: initial and updated.

WP.09

List of
products or
services to be
acquired

List the products or services to be acquired from the supplier(s).
It may have the following characteristics:

software component(s);
hardware component(s);
service(s);

potential supplier(s);

delivery Instructions.

The applicable state is: initiated

Techmieal
ment

WP.10

List of poten-
tial suppliers

List potential suppliers that canprovide the product or service
required.

It may have the following characteristics:

product(s) required;

service(s) required;

potential sipplier(s).
The applicable states are: initiated and updated.

Acquisitign
managemgnt

WP.11

Measurement
record

Records measurements collected during the execution of the
tasks:

It may have the following characteristics:

Process measures

EXAMPLE effort (person-hour), estimation accuracy (e.g.
estimated/actual start and end dates), estimated cost, cost
of rework, productivity.

Work product measures

EXAMPLE for software: quality (number of defects), size
(number of requirements, number of pages, number of lines
of code, number of function points).

All procegses

EXAMPLE for hardware: quality (number of defects),
technical data package (number of requirements, technical
drawings, product specification, verification (testing)
procedure(s).

NOTE For more information about measuring process, see the
1SO/IEC/IEEE 15939.

The applicable state is: published.
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Table 26 (continued)

Work product Name Description - WP common to the Intermediate profile Source
identification

WP.12 Organiza- Alesson learned meeting is conducted after each project has Technical manage-
tional lessons |been completed. The objective is to capture and document the |ment

learned organizational knowledge gained after the project has been
record completed and closed to improve the performance of the VSE.

The information from the following documents can be used
when performing a lesson learned review:

— Organizational management plan;

- Bubilleb U‘UjELLiVCb,

— Project plans;

— Progress status records;
— Correction register;

— Meeting records.

It may have the following characteristics:

— potential causes of problems;

— recommendations to improve the performance of VSE and
projects such as quality, estimates, schedule.

The applicable state is: approved.

WP.13 Organization- | Electronic container to store organizational documents such as |Technicalfmanage-
al repository |processes and work products. ment

It may have the following capabilities:

— storage and retrieval;
— content browsing;
— listing of confents, with description of attributes;

— sharing _and transfer of work products between affected
groups;

— _effective controls over access;
—. work products description maintenance;
— torecover archived versions of work products;

— toreport work products status.
The organizational repository may contain

— agreement;

— agreements with customers;

— agreements with suppliers;
— reusable components;
— organizational lessons learned;
— project work products;
— human resource records;

— projectreleased products.

The applicable states are: established and updated.
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