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Abstract: This guide adopts ISO/IEC TR 24748-1:2010, which provides information on life cycle 
concepts and descriptions of the purposes and outcomes of representative life cycle stages. It 
also illustrates the use of a life cycle model for systems in the context of ISO/IEC 15288 and 
provides a corresponding illustration of the use of a life cycle model for software in the context of 
ISO/IEC 12207. ISO/IEC TR 24748-1:2010 additionally provides detailed discussion and advice 
on adapting a life cycle model for use in a specific project and organizational environment. It 
further provides guidance on life cycle model use by domains, disciplines and specialties. 

ISO/IEC TR 24748-1:2010 gives a detailed comparison between prior and current versions of 
ISO/IEC 12207 and ISO/IEC 15288, as well as advice on transitioning from prior to current 
versions and on using their application guides. The discussion and advice are intended to provide 
a reference model for life cycle models, facilitate use of the updated ISO/IEC 15288 and ISO/IEC 
12207, and provide a framework for the development of updated application guides for those 
International Standards. ISO/IEC TR 24748-1:2010 is a result of the alignment stage of the 
harmonization of ISO/IEC 12207 and ISO/IEC 15288. 

Keywords: computers, computer software, data processing, IEEE 24748-1, life cycle processes, 
software engineering, systems engineering, life cycle management, life cycle models, life cycle 
stages 
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Introduction 

This introduction is not part of IEEE Std 24748-1-2011, IEEE Guide—Adoption of ISO/IEC TR 24748-1:2010, 
Systems and Software Engineering—Life Cycle Management—Part 1: Guide for Life Cycle Management. 

The IEEE Software and Systems Engineering Standards Committee (S2ESC) has undertaken a long-term 
program to harmonize its standards with those of ISO/IEC JTC 1/SC 7, the international standards 
committee for software and systems engineering. In areas of overlap, one organization sometimes adopts 
the relevant standard from the other organization, or the two organizations cooperate to produce a single 
joint standard. In this case, S2ESC has chosen to adopt a relevant document from SC 7.  

S2ESC and SC 7 have cooperated previously on the joint revisions of ISO/IEC 12207 (IEEE Std 12207), 
Software Life Cycle Processes, and ISO/IEC 15288 (IEEE Std 15288), System Life Cycle Processes. The 
current document is a guide for constructing and describing life cycle models based upon those processes 
as well as planning projects which will have life cycles based upon those models. It is the first part of a 
multi-part series that will provide guidance in the application of life cycle processes. 

The current document is classified in ISO/IEC as a Technical Report of type 3. In the jargon of IEEE 
standardization, the closest equivalent is a Guide; so, this document is labeled as an IEEE Guide. It does 
not contain requirements for conformance. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard does not imply compliance to any applicable regulatory requirements. 
Implementers of the standard are responsible for observing or referring to the applicable regulatory 
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.  

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE standards should be aware that these documents may be superseded at any time by the 
issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 
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For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL:  
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL 
for errata periodically. 

Interpretations 

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

Patents 

Attention is called to the possibility that implementation of this guide may require use of subject matter 
covered by patent rights. By publication of this guide, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential 
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope 
of Patents Claims or determining whether any licensing terms or conditions provided in connection with 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this guide are expressly advised that determination of the validity of any patent 
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information 
may be obtained from the IEEE Standards Association. 
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Foreword 

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are members of 
ISO or IEC participate in the development of International Standards through technical committees 
established by the respective organization to deal with particular fields of technical activity. ISO and IEC 
technical committees collaborate in fields of mutual interest. Other international organizations, governmental 
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information 
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of the joint technical committee is to prepare International Standards. Draft International 
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as 
an International Standard requires approval by at least 75 % of the national bodies casting a vote. 

In exceptional circumstances, the joint technical committee may propose the publication of a Technical Report 
of one of the following types: 

⎯ type 1, when the required support cannot be obtained for the publication of an International Standard, 
despite repeated efforts; 

⎯ type 2, when the subject is still under technical development or where for any other reason there is the 
future but not immediate possibility of an agreement on an International Standard; 

⎯ type 3, when the joint technical committee has collected data of a different kind from that which is 
normally published as an International Standard (“state of the art”, for example). 

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether 
they can be transformed into International Standards. Technical Reports of type 3 do not necessarily have to 
be reviewed until the data they provide are considered to be no longer valid or useful. 

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

ISO/IEC TR 24748-1, which is a Technical Report of type 3, was prepared by Joint Technical Committee 
ISO/IEC JTC 1, Information technology, Subcommittee SC 7, Software and systems engineering.

ISO/IEC TR 24748 consists of the following parts, under the general title Systems and software 
engineering — Life cycle management:

Part 1: Guide for life cycle management 

Guides for the application of ISO/IEC 15288 (systems life cycle processes) and ISO/IEC 12207 (software life 
cycle processes) will form the subjects of future parts 2 and 3, respectively. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 05:22:08 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 24748-1-2011

http://www.avadocuments.com/doc/ieee-24748-1-2011
http://www.avadocuments.com/doc/ieee-24748-1-2011


ISO/IEC TR 24748-1:2010(E) 

© ISO/IEC 2010 – All rights reserved vii

Introduction 

ISO/IEC 15288, Systems and software engineering — System life cycle processes, and ISO/IEC 12207, 
Systems and software engineering — Software life cycle processes, each have published guides 
(ISO/IEC TR 19760 and ISO/IEC TR 15271, respectively) for the use of each International Standard 
individually. The purpose of this Technical Report is to facilitate the joint usage of the process content of the 
latest revisions of ISO/IEC 15288 and ISO/IEC 12207 by providing unified and consolidated guidance on life 
cycle management of systems and software. This is to help ensure consistency in system concepts and life 
cycle concepts, models, stages, processes, process application, key points of view, adaptation and use in 
various domains as the two International Standards are used in combination. That will in turn help a project 
team design a life cycle model for managing the progress of their project. 

This Technical Report will also aid in identifying and planning use of life cycle processes described in 
ISO/IEC 15288 and ISO/IEC 12207 that will enable the project to be completed successfully, meeting its 
objectives/requirements for each stage and for the overall project. ISO/IEC TR 19760 and ISO/IEC TR 15271 
will be replaced by ISO/IEC TR 24748-2 and ISO/IEC TR 24748-3, respectively, to support use of the two 
revised International Standards individually. 

Besides the above, there is also increasing recognition of the importance of ensuring that all life cycle stages, 
and all aspects within each stage, are supported with thorough guidance to enable alignment with any process 
documents that might subsequently be created that focus on areas besides systems and software, including 
hardware, humans, processes (e.g. review process), procedures (e.g. operator instructions), facilities and 
naturally occurring entities (e.g. water, organisms, minerals). 

By addressing these needs specifically in this Technical Report, the users of the process-focused 
ISO/IEC 12207 and ISO/IEC 15288 will not only benefit from having one document complementarily 
addressing the aspect of product or service life cycle: they will also benefit from a framework that links life 
cycle management aspects to more than just the systems or software aspects of products or services. 
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Systems and software engineering — Life cycle management — 

Part 1: 
Guide for life cycle management 

1 Scope 

This Technical Report is a guide for the life cycle management of systems and software based on 
ISO/IEC 15288 and ISO/IEC 12207. This Technical Report: 

 addresses systems concepts and life cycle concepts, models, stages, processes, process application, key 
points of view, adaptation and use in various domains; 

 establishes a common framework for describing life cycles, including their individual stages, for the 
management of projects to provide or acquire either products or services; 

 defines the concept and terminology of a life cycle; 
 supports the use of the life cycle processes within an organization or a project. Organizations and projects 

can use these life cycle concepts when acquiring and supplying either products or services; 
 provides guidance on adapting a life cycle model and the content associated with a life cycle or a part of a 

life cycle; 
 describes the relationship between life cycles and their use in ISO/IEC 15288 (systems aspects) and 

ISO/IEC 12207 (software aspects); 
 shows the relationships of life cycle concepts to the hardware, human, services, process, procedure, 

facility and naturally occurring entity aspects of projects; 
 describes how its concepts relate to detailed process standards, for example, in the areas of 

measurement, project management and risk management; 
 complements domain-specific application guidance in ISO/IEC TR 19760 and ISO/IEC TR 15271. 

NOTE When published, ISO/IEC TR 24748-2 and ISO/IEC 24748-3 will cancel and replace ISO/IEC TR 19760 
and ISO/IEC TR 15271, respectively. 

2 Terms and definitions 

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

2.1
acquirer 
stakeholder that acquires or procures a product or service from a supplier 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

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

2.2
acquisition 
process of obtaining a product or service 

[ISO/IEC 15288:2008] 
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2.3
activity 
set of cohesive tasks of a process 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.4
agreement 
mutual acknowledgement of terms and conditions under which a working relationship is conducted 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.5
architecture 
fundamental organization of a system embodied in its components, their relationships to each other, and to 
the environment, and the principles guiding its design and evolution 

[ISO/IEC 42010:2007] 

NOTE ISO/IEC 12207 and ISO/IEC 15288 use the word “elements” instead of “components” and this Technical 
Report follows that usage. 

2.6
audit 
systematic, independent and documented process for obtaining audit evidence and evaluating it objectively to 
determine the extent to which audit criteria are fulfilled 

[ISO 9000:2005] 

2.7
baseline 
specification or product that has been formally reviewed and agreed upon, that thereafter serves as the basis 
for further development, and that can be changed only through formal change control procedures 

[ISO/IEC 15288:2008] 

2.8
contract 
binding agreement between two parties, especially enforceable by law, or a similar internal agreement wholly 
within an organization 

[ISO/IEC 12207:2008] 

2.9
customer 
organization or person that receives a product or service 

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

NOTE 2 Adapted from ISO 9000:2005. 

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

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.10
developer 
organization that performs development activities (including requirements analysis, design, testing through 
acceptance) during the life cycle process 

NOTE Adapted from ISO/IEC 12207:2008. 
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2.11
enabling system 
system that supports a system-of-interest during its life cycle stages but does not necessarily contribute 
directly to its function during operation 

NOTE 1 Adapted from ISO/IEC 15288:2008. 

NOTE 2 For example, when a system-of-interest enters the production stage, a production enabling system is required. 

NOTE 3 Each enabling system has a life cycle of its own. This Technical Report is applicable to each enabling system 
when, in its own right, it is treated as a system-of-interest. 

2.12
evaluation 
systematic determination of the extent to which an entity meets its specified criteria 

[ISO/IEC 12207:2008] 

2.13
facility 
physical means or equipment for facilitating the performance of an action, e.g. buildings, instruments, tools 

[ISO/IEC 15288:2008] 

2.14
life cycle 
evolution of a system, product, service, project or other human-made entity from conception through 
retirement 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.15
life cycle model 
framework of processes and activities concerned with the life cycle that may be organized into stages, which 
also acts as a common reference for communication and understanding 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.16
maintainer
individual who, or organization that, performs maintenance activities 

NOTE Adapted from ISO/IEC 12207:2008. 

2.17
monitoring 
examination of the status of the activities of a supplier and of their results by the acquirer or a third party 

[ISO/IEC 12207:2008] 

2.18
operator 
entity that performs the operation of a system 

[ISO/IEC 15288:2008] 

NOTE 1 The role of operator and the role of user may be vested, simultaneously or sequentially, in the same individual 
or organization. 

NOTE 2 An individual operator combined with knowledge, skills and procedures may be considered as an element of 
the system. 
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NOTE 3 In the context of this specific definition, the term entity means an individual or an organization. 

2.19
organization 
person or a group of people and facilities with an arrangement of responsibilities, authorities and relationships 

NOTE 1 Adapted from ISO 9000:2005. 

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

NOTE 3 An identified part of an organization (even as small as a single individual) or an identified group of 
organizations can be regarded as an organization if it has responsibilities, authorities and relationships. 

2.20
party 
organization entering into an agreement 

NOTE In this Technical Report, the agreeing parties are called the acquirer and the supplier. 

[ISO/IEC 15288:2008] 

2.21
process 
set of interrelated or interacting activities which transforms inputs into outputs 

[ISO 9000:2005] 

2.22
process purpose 
high level objective of performing the process and the likely outcomes of effective implementation of the 
process 

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

[ISO/IEC 12207:2008] 

2.23
process outcome 
observable result of the successful achievement of the process purpose 

[ISO/IEC 12207:2008] 

2.24
product 
result of a process 

[ISO 9000:2005] 

2.25
project 
endeavour with defined start and finish criteria undertaken to create a product or service in accordance with 
specified resources and requirements 

NOTE 1 Adapted from ISO 9000:2005. 

NOTE 2 A project may be viewed as a unique process comprising co-ordinated and controlled activities and may be 
composed of activities from the Project Processes and Technical Processes referred to in this Technical Report. 

NOTE 3 A process can also be viewed as a specific instantiation of life cycle processes, adapted within a life cycle 
model, to create the service or product  for the specific requirements and context of the project. 
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2.26
qualification 
process of demonstrating whether an entity is capable of fulfilling specified requirements 

[ISO/IEC 12207:2008] 

2.27
quality assurance 
part of quality management focused on providing confidence that quality requirements will be fulfilled 

[ISO 9000:2005] 

2.28
resource 
asset that is utilized or consumed during the execution of a process 

[ISO/IEC 15288:2008] 

NOTE 1 Resources may include diverse entities such as funds, personnel, facilities, capital equipment, tools, and 
utilities such as power, water, fuel and communication infrastructures. 

NOTE 2 Resources may be reusable, renewable or consumable. 

2.29
retirement 
withdrawal of active support by the operation and maintenance organization, partial or total replacement by a 
new system, or installation of an upgraded system 

[ISO/IEC 12207:2008] 

2.30
security 
all aspects related to defining, achieving, and maintaining confidentiality, integrity, availability, non-repudiation, 
accountability and authenticity of a system 

NOTE Adapted from ISO/IEC 13335-1:2004. 

2.31
service 
performance of activities, work, or duties associated with a product 

[ISO/IEC 12207:2008] 

2.32
software product 
set of computer programs, procedures, and possibly associated documentation and data 

[ISO/IEC 12207:2008] 

2.33
stage 
period within the life cycle of an entity that relates to the state of its description or realization 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

NOTE 1 As used in this Technical Report, stages relate to major progress and achievement milestones of the entity 
through its life cycle. 

NOTE 2 Stages may be overlapping. 
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2.34
stakeholder 
individual or organization having a right, share, claim, or interest in a system or in its possession of 
characteristics that meet their needs and expectations 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.35
supplier 
organization or an individual that enters into an agreement with the acquirer for the supply of a product or 
service 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

NOTE 1 Other terms commonly used for supplier are contractor, producer, seller, or vendor. 

NOTE 2 The acquirer and the supplier may be part of the same organization. 

2.36
system 
combination of interacting elements organized to achieve one or more stated purposes 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

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

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

2.37
system element 
member of a set of elements that constitutes a system 

[ISO/IEC 15288:2008] 

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

2.38
system-of-interest 
system whose life cycle is under consideration in the context of this Technical Report 

[ISO/IEC 15288:2008] 

2.39
task 
requirement, recommendation, or permissible action, intended to contribute to the achievement of one or more 
outcomes of a process 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

2.40
trade-off 
decision-making actions that select from various requirements and alternative solutions on the basis of net 
benefit to the stakeholders 

[ISO/IEC 15288:2008] 
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2.41
user 
individual or group that benefits from a system during its utilization 

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008] 

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

2.42
validation 
confirmation, through the provision of objective evidence, that the requirements for a specific intended use or 
application have been fulfilled 

[ISO 9000:2005] 

NOTE Validation is the set of activities ensuring and gaining confidence that a system is able to accomplish its 
intended use, goals and objectives (i.e. meet stakeholder requirements) in the intended operational environment. 

2.43
verification 
confirmation, through the provision of objective evidence, that specified requirements have been fulfilled 

[ISO 9000:2005] 

NOTE Verification is a set of activities that compares a product of the life cycle against the required characteristics for 
that product. This may include, but is not limited to, specified requirements, design description and the system itself. 

2.44
version 
identified instance of an item 

[ISO/IEC 12207:2008] 

NOTE Modification to a version of a product, resulting in a new version, requires configuration management action. 

3 Life cycle-related concepts 

3.1 System concepts 

3.1.1 Introduction 

This section is included to highlight and to help explain essential concepts on which this Technical Report is 
based. These concepts are directly applicable to software, as addressed in ISO/IEC 12207, systems, as 
addressed in ISO/IEC 15288, and to hardware, facilities, services, humans, processes and procedures and 
naturally occurring entities. 

3.1.2 Systems 

The systems considered in this Technical Report are man-made and utilized to provide services in defined 
environments for the benefit of users and other stakeholders. These systems may be configured with one or 
more of the following: hardware, software, services, humans, processes (e.g. review process), procedures 
(e.g. operator instructions), facilities and naturally occurring entities (e.g. water, organisms, minerals). 

The perception and definition of a particular system, its architecture and its system elements depend on an 
observer's interests and responsibilities. One person's system-of-interest can be viewed as a system element 
in another person's system-of-interest. Conversely, it can be viewed as being part of the environment of 
operation for yet another person's system-of-interest. 
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Figure 1 exemplifies the multitude of perceivable systems-of-interest in an aircraft and its environment of 
operation. First, the figure in its entirety comprises a transportation system with air, ground and water 
elements, which can be a system-of-interest. Next, any one element of the transportation system can be 
viewed as a system-of-interest, such as the Air Transport System. The example can be continued through the 
levels so that, for example, the display can be an element of the navigation system, which is in turn an 
element of the aircraft system within the air transport system. However, from an equally valid perspective, 
such as that of display 

Figure 1 — Typical system view of an aircraft in its environment of use 

manufacturers, the display will be their system-of-interest and they will then determine the elements within 
their display system. On a deeper level, Figure 1 also illustrates: 

a) the importance of defined boundaries that encapsulate meaningful needs and practical solutions; 

b) the perception of system structure (in this case, the physical structure, hierarchical in this instance); 

c) that an entity at any level in a system structure can be viewed as a system; 

d) that a system is comprised of a fully integrated, defined set of subordinate systems; 

e) that characteristic properties at a system's boundary arise from the interactions between subordinate 
systems; 

f) that humans can be viewed as users external to a system (e.g. air crew and navigation system) and 
as system elements within a system (e.g. air crew and aircraft); 

g) that a system can be viewed as an isolated entity (that is, a product), or as an ordered collection of 
functions capable of interacting with its surrounding environment, (i.e. a set of services); 

h) that a system can be viewed as part of a larger system of systems and that a system of systems can 
be viewed as a system. 
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Whatever the boundaries chosen to define the system, the concepts and models in this Technical Report are 
generic and permit a practitioner to correlate or adapt individual instances of life cycles to its system concepts 
and principles. 

In this Technical Report, humans are considered both as users and as elements of a system. In the first case, 
the human user is a beneficiary of the operation of the system. In the second case, the human is an operator 
carrying out specified system functions, such as those involved in providing a service. An individual can be, 
simultaneously or sequentially, a user and an element of a system, for example, the pilot of a private aircraft in 
the civil aviation system. 

Humans contribute to the performance and characteristics of many systems for numerous reasons, e.g. their 
special skills, the need for flexibility and for legal reasons. Whether they are users or operators, humans are 
highly complex, with behaviour that is frequently difficult to predict, and they need protection from harm. This 
requires that the system life cycle processes address human element factors in the areas of: human factors 
engineering, system safety, health hazard assessment, manpower, personnel and training. These issues are 
addressed by particular activities and iterations in the life cycle, and are described in more detail in 
ISO 13407:1999, Human-centred design processes for interactive systems, and ISO/TR 18529:2000, 
Ergonomics — Ergonomics of human-system interaction — Human-centered lifecycle process descriptions.

3.1.3 System structure 

The system life cycle processes in this Technical Report are described in relation to a system that is 
composed of a set of interacting physical, logical and/or other system elements, depicted in Figure 2, each of 
which can be implemented to fulfil its respective specified requirements. Responsibility for the implementation 
of any system element may therefore be delegated to another party through an agreement. 

Figure 2 — System and system element relationship 

The relationship between the system and its complete set of system elements can typically be resolved in a 
single step only for the simplest of systems-of-interest. For more complex systems-of-interest, a prospective 
system element may itself need to be considered as a system (that in turn is comprised of system elements) 
before a complete set of system elements can be defined with confidence, as indicated by Figure 3. In this 
manner, the system life cycle processes are applied recursively to a system-of-interest to resolve its structure 
to the point where understandable and manageable system elements can be implemented or reused, or 
acquired from another party. While Figures 2 and 3 imply a hierarchical relationship, in reality there are an 
increasing number of systems that, from one or more aspects are not hierarchical, such as networks and other 
distributed systems. So, recursion is not necessarily linearly downward in all cases. 
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Figure 3 — System-of-interest structure 

3.1.4 Structure in systems and projects 

Each system in the structure illustrated in Figure 2 (or Figure 3) could be the responsibility of a separate 
project. This can be true whether the system is hierarchical, as used for the illustration, or other system 
structure, such as a network, or a mix of structures. The point is that there can be (and typically is) a strong 
correlation between levels of detail in the system structure and levels of responsibility in a set of projects. 
Each project characteristically has responsibility for acquiring and using system elements subordinate to it and 
creating and supplying to the level superior to it, as would be the case for hierarchical, non-hierarchical, or 
mixed, system structures. 

Any particular project normally views its system as the system-of-interest, and, whilst it can influence higher 
system levels, it does not have responsibility for them. However, even though it may not have responsibility for 
each system element considered by itself, it does have responsibility for all system elements that constitute its 
system-of-interest and consequently for the output of projects at all levels subordinate to it, as shown in Figure 4. 

System
element

System-of-interest

System
element

System
element

System
elementSystem

System
element

System
element

System
element

System

System
element

System
element

System
element

System

System
element

System
element

System
elementSystem

System
element

System
element

System

System
element

System
element

System

System
element

System
element System

System
element

System
element

System
element

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 05:22:08 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 24748-1-2011

http://www.avadocuments.com/doc/ieee-24748-1-2011
http://www.avadocuments.com/doc/ieee-24748-1-2011


ISO/IEC TR 24748-1:2010(E) 

© ISO/IEC 2010 – All rights reserved  11

Figure 4 — System and project hierarchies 

In practice, the risks associated with implementing systems that fulfil specified requirements typically diminish 
with descending level of detail in the system-of-interest's structure and eventually are no longer of direct 
attention or concern to the particular project. At this level (not necessarily the same level down different paths 
of system-of-interest decomposition) a system element can be acquired with acceptable risk and the detail of 
its composition can remain hidden below some level. For example, if the system-of-interest for the project 
were a radar, in normal practice, the formulation and cure of the slurry mix for the resisttive part of a 
composition resistor on a printed circuit board in a subassembly in a system element of the system-of-interest 
would not be addressed directly. Rather, the requirements at the system-of-interest and possibly the system 
element level would drive choices that would force a particular selection of this material in order to meet all the 
requirements for the higher level elements. From the system-of-interest view, the system elements may 
appear to be where specialist disciplines or particular implementation technology practices are present. 

3.1.5 Enabling systems 

Throughout the life cycle of a system-of-interest, essential services are required from systems that are not 
directly a part of the operational environment, e.g. mass-production system, training system, maintenance 
system. Each of these systems enables a part, e.g. a stage, of the life cycle of the system-of-interest to be 
conducted. Termed enabling systems, they facilitate progression of the system-of-interest through its life cycle. 

The relationship between the services delivered to the operational environment by the system-of-interest and 
the services delivered by the enabling systems to the system-of-interest are shown in Figure 5. Enabling 
systems can be seen to contribute indirectly to the services provided by the system-of-interest. 
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