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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 nongovernmental, 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,
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IEEE 15288 and ISO/IEC/IEEE 12207. The purpose of these revisions is to accomplish the harmonization
of the structures and contents of the two documents, while supporting the requirements of the
assessment community:.

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

This document provides a unified treatment of the processes and products involved in engineering
requirements throughout the life cycle of systems and software. It provides details for the construct of
well-formed textual requirements, to include characteristics and attributes, in the context of system and
software engineering. This document also provides guidance for the implementation of requirements
related processes from ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207. Finally, this document identifies
information items related to requirements engineering and their content.
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Systems and software engineering — Life cycle processes
— Requirements engineering

1
Th

Scope

s document:

Th

2
Th

specifies the required processes implemented in the engineering activities ~that
requirements for systems and software products (including services) throughoutthe life

provides guidelines for applying the requirements and requirements-related \processes
in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207;

result in
cycle;

described

specifies the required information items produced through the implementation of the requirements

processes;
specifies the required contents of the required information itenis;
provides guidelines for the format of the required and related information items.
s document is applicable to:

those who use or plan to use ISO/IEC/IEEE 15288and ISO/IEC/IEEE 12207 on projects de

aling with

man-made systems, software-intensive systefns,”’software and hardware products, and services

related to those systems and products, regatdless of the project scope, product(s), me
size or complexity;

anyone performing requirements engiheering activities to aid in ensuring that their 3
of the requirements engineering processes conforms to ISO/IEC/IEEE 15288 and/ot1
IEEE12207;

those who use or plan to.use-1ISO/IEC/IEEE 15289 on projects dealing with man-mad
software-intensive systems, software and hardware products and services related to tho
and products, regardléss of the project scope, product(s), methodology, size or complexit

anyone performing requirements engineering activities to aid in ensuring that the in

thodology,

pplication
ISO/IEC/

P systems,
be systems
Y,

formation

items developed_during the application of requirements engineering processes conforis to 1ISO/

IEC/IEEE 15289.

Normative references

b following documents are referred to in the text in such a way that some or all of the

ir content

cor

Eibaat ool aaan oot £+l d Hraerntawn Jdorod £, 0 alaz £l P2 ET DN H - |
STICOtCSTCOUIT CIITCTICS —OT IS GUCOIITCTIC T OT UatCU T CTICTCIICCS; 0TIy e~ CUTtro1T Criectra

pplies. For

undated references, the latest edition of the referenced document, (including any amendments) applies.

ISO/IEC/IEEE 15288:2015, Systems and software engineering — System life cycle processes

ISO/IEC/IEEE 12207:2017, Systems and software engineering — Software life cycle processes

3

Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC/IEEE 15288, ISO/IEC/
IEEE 12207 and the following apply.
© ISO/IEC 2018 - All rights reserved
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ISO, IEC and IEEE maintain terminological databases for use in standardization at the following
addresses:

— ISO Online browsing platform: available at http://www.iso.or

— IEC Electropedia: available at http://www.electropedia.org/

— IEEE Standards Dictionary Online: available at http://dictionary.ieee.org

NOTE Definitions for other system and software engineering terms typically can be found in ISO/IEC/
IEEE 24765, available at www.computer.org/sevocab.

3.1.1
acquirer
stakeholddr (3.1.28) that acquires or procures a product or service from a supplier (3.1.31)

Note 1 to dntry: Other terms commonly used for an acquirer are buyer, customer (3.1.9), owner; purchaser or
internal/orjganizational sponsor.

[SOURCE: [SO/IEC/IEEE 15288:2015, 4.1.1]

3.1.2

attribute
inherent pfroperty or characteristic of an entity that can be distinguished quantitatively or qualitatively
by human|or automated means

Note 1 to eftry: ISO 9000 distinguishes two types of attributes: a permanent characteristic existing inherently in
somethingjand an assigned characteristic of a product, process, or §ystem (e.g., the price of a product, the owner
of a producft).

[SOURCE: [ISO/IEC 25000:2014, 4.1, modified — The original NOTE 1 has been removed; NOTE 2 has
become N¢te 1 to entry.]

3.1.3

baseline
formally approved version of a configuratien‘item, regardless of media, formally designated and fixed
at a speciffc time during the configuratienitem's life cycle

[SOURCE: [SO/IEC/IEEE 15288:2015;4.1.10]

3.1.4
business requirements specification
structured collection of-the requirements (3.1.19) (business or mission problem or opportuiity
definition] concepts, and reéquired conditions of solutions) of the business or mission and its relation to
the external environment

3.1.5
concept of operations
verbal and graphic statement, in broad outline, of an organization’s assumptions or intent in regard to
an operation or series of operations

Note 1 to entry: The concept of operations frequently is embodied in long-range strategic plans and annual
operational plans. In the latter case, the concept of operations in the plan covers a series of connected operations
to be carried out simultaneously or in succession. The concept is designed to give an overall picture of the
organization operations. See also operational concept (3.1.16).

Note 2 to entry: The concept of operations provides the basis for bounding the operating space, system
capabilities, interfaces and operating environment.

Note 3 to entry: The concept of operations includes how an enterprise or organization intends to employ available
human and technological resources to achieve one or more outcomes.

[SOURCE: ANSI/AIAA G-043A-2012¢]

© ISO/IEC 2018 - All rights reserved
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3.1.6

condition

measurable qualitative or quantitative attribute (3.1.2) that is stipulated for a requirement (3.1.19) and
that indicates a circumstance or event under which a requirement applies

3.1.7

constraint

externally imposed limitation on the system, its design, or implementation or on the process used to
develop or modify a system

Note 1 to entry: A constraintis a factor that is imposed on the solution by force or compulsion and may limit or
mofify the design.

3.1.8

comtext of use
usdrs (3.1.35), tasks, equipment (hardware, software and materials), and the physical and social
enyironments in which a product is used

[SQURCE: ISO/IEC 25000:2014, 4.2]

9

tomer
son or organization that could or does receive a product or a.$ervice that is intended for or required
his person or organization

e 1 to entry: Customers are a subset of stakeholders (3.1.28)-
e 2 to entry: A customer can be internal or external totthe organization.

URCE: ISO 9000:2015, 3.2.4, modified — Thelriginal Note 1 to entry has become Note 2 fo entry; a
Note 1 to entry has been introduced and the’/EXAMPLE has been removed.]

10

ived requirement
uirement (3.1.19) deduced or inferred from the collection and organization of requirements into a
ticular system configuration and solution

e 1 to entry: The next highef level requirement is referred to as a “parent” requirement while the derived
irement from this parentis'called a “child” requirement.

e 2 to entry: A derived requirement is typically identified during the elicitation of stakeholder (3.1.28)
irements, requiréments analysis, trade studies or validation (3.1.36).

ividual.\or organization that performs development activities (including requirement$ analysis,
ign,testing through acceptance) during the system or software life-cycle process

Note 1. to entry: Developers are a subset of stakeholders (3.1.28).

[SOURCE: ISO/IEC 25000:2014, 4.6, modified — Note 1 to entry has been added.]

3.1.12
document
uniquely identified unit of information for human use

EXAMPLE report, specification, manual or book in printed or electronic form.

Note 1 to entry: A document can be a single information item (3.1.14), or part of a larger information item (3.1.14).

Note 2 to entry: Documents include both paper and electronic documents.

© ISO/IEC 2018 - All rights reserved
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Note 3 to entry: The use of the term document is not intended to preclude interpretation in the broader sense of

“document
[SOURCE:
3.1.13

ation”, especially as it applies to model-based engineering or conformance.

ISO/IEC/IEEE 15289:2017, 3.1.10, modified - Notes 2 and 3 to entry have been added.]

human systems integration
interdisciplinary technical and management processes for integrating human considerations within
and across all system elements

[SOURCE:
3.1.14

INCOSE SEHbk 4:2015]

information item

separately identifiable body of information that is produced, stored, and delivered for human use
[SOURCE: [SO/IEC/IEEE 15289:2017, 3.1.13, modified - Notes 1 and 2 to entry have been removed.]
3.1.15

level of aljstraction

view at a gpecific level of detail in a description of a system

3.1.16

operational concept

verbal and graphic statement of an organization’s assumptions or. intent in regard to an operatior] or
series of operations of a specific system or a related set of specificcnew, existing or modified systems
Note 1 to dntry: The operational concept is designed to give ansoverall picture of the operations using on¢ or
more specific systems, or set of related systems, in the organiZation’s operational environment from the usgrs’
(3.1.35) anfl operators’ (3.1.18) perspective. It is what the enterprise or organization intends to achieve. See glso
concept of dperations (3.1.5).

[SOURCE: ANSI/AIAA G-043A-2012¢]

3.1.17

operational scenario

descriptiop of an imagined sequence of @yents or activities that includes the interaction of the product
or service|with its environment and uSers (3.1.35), as well as interaction among its product or seryice
componenits when there is end-usg-significance

Note 1 to entry: Operational scefiarios are used to evaluate the requirements (3.1.19) and design of the system
and to verify and validate theSystem.

3.1.18

operator

individualfor orgafhization that performs the operations of a system

Note 1 to entry; The role of operator and the role of user (3.1.35) can be vested, simultaneously or sequentially, in

the same ifjdividual or organization.

Note 2 to entry: An individual operator combined with knowledge, skills and procedures can be considered 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
[SOURCE:
3.1.19

on whether or not operating instructions are placed within the system boundary.

ISO/IEC/IEEE 15288:2015, 4.1.26]

requirement
statement which translates or expresses a need and its associated constraints (3.1.7) and conditions (3.1.6)

Note 1 to entry: Requirements exist at different levels in the system structure.

© ISO/IEC 2018 - All rights reserved
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Note 2 to entry: A requirement is an expression of one or more particular needs in a very specific, precise and
unambiguous manner.

Note 3 to entry: A requirement always relates to a system, software or service, or other item of interest.

3.1.20

requirements elicitation

use of systematic techniques, such as prototyping and structured surveys, to proactively identify and
document customer (3.1.9) and end user (3.1.35) needs

3.1.21

redquirements engineering
interdisciplinary function that mediates between the domains of the acquirer (3.1.1\a1ld supplier
(3.1.31) to establish and maintain the requirements (3.1.19) to be met by the system, software|or service
of interest

Notfe 1 to entry: Requirements engineering is concerned with discovering, eliciting, developing| analyzing,
verffying, validating, communicating, documenting and managing requirements.

actlivities that identify, document, maintain, communicate, trace._and track requirements (3.1.19)

identification and documentation of the derivation path (upward) and allocation/flow-down path

Nofe 1 to entry: One or more requirements upward.from which a requirement is derived are called parent
irements. A requirement downward that is derived from one or more parent requirements is cdlled a child

strjuctured information artifact that links requirements (3.1.19) to their higher level requirements or

requirements validation
corffirmation that requirements (3.1.19) (individually and as a set) define the right system ap intended
by the stakeholders-(3/1.28)

[SQURCE: EIA-632:1999, modified]

3.126
requiréments verification
confirmation by examination that requirements (3.1.19) (individually and as a set) are well-f(1rmed

Note 1 to entry: This means that a requirement or a set of requirements has been reviewed to help ensure the
characteristics of good requirements are achieved and the requirements set is well organized.

[SOURCE: EIA 632:1999, modified]

3.1.27

software requirements specification

structured collection of the essential requirements (3.1.19) [functions, performance, design constraints
(3.1.7) and attributes (3.1.2)] of the software and its external interfaces

[SOURCE: IEEE Std 1012:2016, modified — 'documentation’ has become 'structured collection']

© ISO/IEC 2018 - All rights reserved
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3.1.28

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

Note 1 to entry: Stakeholders include, but are not limited to, end users (3.1.35), end user organizations,
supporters, developers (3.1.11), producers, trainers, maintainers, disposers, acquirers (3.1.1), customers (3.1.9),
operators (3.1.18), supplier organizations, accreditors and regulatory bodies.

[SOURCE: ISO/IEC/IEEE 15288:2015, 4.1.44, modified — EXAMPLE and Note 1 to entry have been
removed; new Note 1 to entry has been added.]

3.1.29
stakeholder requirements specification
structured collection of the requirements (3.1.19) [characteristics, context, concepts, constrajnts (3.1.7)
and priorifies] of the stakeholder (3.1.28) and the relationship to the external environment

3.1.30
state
condition (|3.1.6) that characterizes the behaviour of a function, subfunction or €lement at a point in tlr'r‘le

Note 1 to eftry: A state may be used to define sets of functions or system characteristics that can vary with time.

[SOURCE: [SO/IEC/IEEE 24765:2017, 3.3958, modified — Definition 4 Hag been kept; all other definitipns
have been|removed: new Note 1 to entry has replaced the original Nofe 1 to entry.]

3.1.31

supplier
organization or individual that enters into an agreementwith the acquirer (3.1.1) for the supply ¢f a
product off service

Note 1 to entry: Suppliers are a subset of stakeholders (3.1.28).
Note 2 to entry: Other terms commonly used for supplier are contractor, producer, seller or vendor.

Note 3 to entry: The acquirer (3.1.1) and the supplier sometimes are part of the same organization.

[SOURCE: [ISO/IEC/IEEE 15288:2015,-4:1.45, modified — New Note 1 to entry has been added; other
Notes to eptry renumbered.]

3.1.32
system-of-interest
system whose life cycle is under consideration in the context of this document

[SOURCE: [ ISO/IEC/EEE 15288:2015, 4.1.48 modified — ‘document’ has replaced ‘International
Standard’.

3.1.33
system rgquirements specification
structured collection of the requirements (3.1.19) [functions, performance, design constraints (3.1.7),
and other attributes (3.1.2)] for the system and its operational environments and external interfaces

3.1.34

trade-off

decision-making actions that select from various requirements (3.1.19) and alternative solutions on the
basis of net benefit to the stakeholders (3.1.28)

© ISO/IEC 2018 - All rights reserved
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.35

user
individual or group that interacts with a system or benefits from a system during its utilization

:2018(E)

Note 1 to entry: The role of user and operator (3.1.18) may be vested, simultaneously or sequentially, in the same
individual or organization.

Note 2 to entry: Users are a subset of stakeholders (3.1.28).

[SOURCE: ISO/IEC/IEEE 15288:2015, 4.1.52, modified — Note 2 to entry has been added.]

3.

validation
conjfirmation, through the provision of objective evidence, that the requirements (3.1.19) for
intended use or application have been fulfilled

Nofe 1 to entry: Validation in a system life cycle context is a set of activities ensuring and gaining conf
a system is able to accomplish its intended use, goals and objectives. The right systeri)has been built.

[SQURCE: IS0 9000:2015, 3.8.13, modified — Notes 1, 2 and 3 to entry hdve been removed; 1
to ¢ntry has been added.]

3.1.37

vel
cofl
beg

Nof
Sys
spe

[Sd
to ¢

3.2

BA
BR

ConOps Concept-ef.Operations

2L
el

ification
firmation, through the provision of objective evidence,&hat specified requirements (3.
n fulfilled

e 1 to entry: Verification in a system life cycle context)is a set of activities that compares a prd
tem life cycle against the required characteristics forthat product. This may include, but is nof
cified requirements, design description and the system itself. The system has been built right.

URCE: I1SO 9000:2015, 3.8.12, modified —Notes 1, 2 and 3 to entry have been removed; 1
bntry has been added.]

Abbreviated terms
BOK Business Analysis‘Book of Knowledge
J Business Requirements Specification

a specific

idence that

ew Note 1

1.19) have

duct of the
limited to,

ew Note 1

FSM Functional Size Measurement
HS Human Systems Integration
MOD Model Driven Development
MOP Measuresof Performance

OpsCon Operational Concept

RTM Requirements Traceability Matrix

SRS Software Requirements Specification
StRS Stakeholder Requirements Specification
SyRS System Requirements Specification
TBD To Be Determined
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TBR
TBS
TPM

To be Resolved, To be Revised
To be Supplied, To be Specified.

Technical Performance Measure

4 Conformance

4.1

Intended usage

This document provides guidance for the execution of the ISO/IEC/IEEE 15288 and ISO/IEC/IEEE12%
processes|that deal with requirements engineering. This document also provides normative definit
of the content and recommendations for the format of the information items or documentation t

result fro
the proceg

4.2 Full
A claim of
to the

to the
cited i

to the

to the

4.3 Confformance to processes

This docu
usage dur

The requil

4.4 Confformance to information item content

This docu
to be prod
informatig

there

it is

the implementation of these processes. Users of this document can claim conformancg
s provisions or to the information item provisions, or both.

conformance
full conformance to this document is equivalent to claiming confgrmance:

provisions contained in 5.2.4, 5.2.5, 5.2.6, and 5.2.7;

n 6.1;
information items specified in Clause 7; and

required content of the information items in €lause 9 and Annex A of this document.

ment provides requirements for a nitmber of requirements engineering processes suitable
ng the life cycle of a system, a product or a service.

ements for processes in thisidocument are contained in 6.1.

ment provides requiirements for a number of requirements engineering information ite
uced during the-ife cycle of a system, a product or a service. A claim of conformance to
n item provisions of this document means that:

guiredinformation items stated in this document are produced; and

emornstrated that the information items produced during the requirements engineer

requirements-engineering-related processes of ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 122

07
ion
hat
to

07

for

ms
the

ing

activi

et

The requirements for information items in this document are contained in Clause 7. The requirements
for the content of information items in this document are contained in Clause 9 and Annex A.

NOTE 1

If a user of this document claims full conformance to ISO/IEC/IEEE 15289, it does not imply that

the

user can claim conformance to the information items and information item content in this document. The reason

is that this

NOTE 2

document adds additional information items.

In this document, for simplicity of reference, each information item is described as if it were published
as a separate document. However, information items can be considered as conforming if they are unpublished
but available in a repository for reference, divided into separate documents or volumes, or combined with other
information items into one document.

© ISO/IEC 2018 - All rights reserved
© IEEE 2018 - All rights reserved


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148:2018(E)

4.5 Tailored conformance

4.5.1 Processes

This document does not make provision for tailoring life cycle processes. ISO/IEC/IEEE 15288:2015,
Annex A provides normative direction regarding the tailoring of system life cycle process. ISO/IEC/
IEEE 12207:2017, Annex A provides normative direction regarding the tailoring of software life cycle
processes.

4.5.2 Information items

Wlen this document is used as a basis for establishing a set of information items that do ]lOt qualify
for|full conformance, the clauses of this document shall be selected or modified in aceordande with the
tailoring process prescribed in Annex C. The tailored text, for which tailored conférmance 1s claimed,
is declared. Tailored conformance is achieved by demonstrating that requirements’for the information
items, as tailored, have been satisfied using the outcomes of the tailoring process as evidencg.

5 | Concepts

5.1 General

This clause presents concepts that apply to requirements statements themselves, and to the irfformation
items generated during the process of documenting requirements. The concepts apply to the properties
of requirements at all levels of the system-of-interest. The-concepts also apply to the procesges used in
thq elicitation, analysis, allocation, documentation anidymanagement of requirements.

5.2 Requirements fundamentals

5.2.1 General

Requirements engineering is an interdisciplinary function that mediates between the domains of
theg acquirer and supplier or developer to establish and maintain the requirements to be et by the
syqtem, software or service of interest. Requirements engineering is concerned with discovering,
eligiting, developing, analyzing, verifying (including verification methods and strategy), yalidating,
cotpnmunicating, documenting and managing requirements. The primary result of requirements
engineering is sets of requirements, each set:

— | being with reference to a defined system, software or service;

— | enabling -an‘\‘agreed understanding between stakeholders (e.g., acquirers, users, ¢ustomers,
operatprs, suppliers);

— | having been validated against real-world needs;

— Labletobe imp]pmpnfpﬂ; and

— providing a reference for verifying designs and solutions.

The collection of requirements may be represented in one or more requirements specifications (see
Clauses 8 and 9 for specification templates and content).

5.2.2 Stakeholders

Stakeholders vary across projects when considered in the context of requirements engineering. A
minimum set of stakeholders consists of users and acquirers (who may not be the same). Complex
projects can impact many users and many acquirers, each with different concerns. It may be necessary
to include two other groups as part of the minimum set of stakeholders. First, the organization or
organizations developing, maintaining or operating the system or software has a legitimate interest

© ISO/IEC 2018 - All rights reserved
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in benefiting from the system. Second, regulatory authorities can have statutory, industry, or other
external requirements demanding careful analysis.

5.2.3 Transformation of needs into requirements

Defining requirements begins with stakeholder needs (or goals, or objectives) that are refined and
evolve before arriving as valid stakeholder requirements. Initial stakeholder concerns do not serve
as stakeholder requirements, since they often lack definition, analysis and possibly consistency and
feasibility. Using the Concept of Operations to aid the understanding of the stakeholder concerns at the
organizational level and the System Operational Concept from the system perspective, requirements
hte,
hre

engineerimg €ads stakeholders from those initial, olten latent needs to a Set of objectively adequ
structured and more formal statements of stakeholder requirements and goals. These statemenfs

well-form

When the
structure,
do not just
thataren

The stake
requireme
requireme
defined in
also applié
and develc

Clause 6 d
and 9 con
Annex A p
guidelines

NOTE

bd and meet the characteristics of 5.2.4, 5.2.5, and 5.2.6.

it is also necessary to identify stakeholder needs and requirements at that level. These ne
apply to the topmost system in the system structure. There could be additignal stakehold
t discovered until lower level architecture or design decisions are magde:

nts for the system-of-interest. Where risk due to technology orcomplexity is significa
nts are genuinely changing because of change of need, or requiréments were never prope
the first place, this transformation may involve significant iteration. The same processes
bd recursively to lower physical level system elements thatthemselves are subject to des
pment, generating again lower-level system element requirements in the process.

ptails the processes to perform stakeholder and s§istém requirements definition. Clauses

rovides requirements for the content of a System Operational Concept and Annex B provi
for the content of a Concept of Operations:

See ISO/IEC 26551 for additional guidance on requirements development techniques, includ

requirememts reuse.

5.2.4 Rg

Well-form
be develoj
ensure tha

A well-for

it sha
stake

capab
itcan

NOTE 1

-quirements construct

ped. This practice contributes to requirements validation with the stakeholders and hg
t the requirements.aecurately capture stakeholder needs.

med specified requirement contains one or more of the following:

1 be met Or-possessed by a system to solve a problem, achieve an objective or addreq
older congern;

it is qalified by measurable conditions;

system of interest is a system element at the second or lower level in the oVerall system

bds
ers

holder-owned system requirements are then transformed into lower level system element

nt,

rly
hre

ign

4
9

8,

ain further guidance on information items associated with documenting the requirements.

Hes

ing

bd stakeholder requirements, system requirements and system element requirements shall

lps

it is bounded by constraints,

ility of the system, but not a capability of the user, operator or other stakeholder; and

be verified (e.g., the realization of the requirement in the system can be demonstrated).

it defines the performance of the system when used by a specific stakeholder or the corresponding

An additional consideration is that a requirement at lower levels aligns with the design of the higher
physical-level system.

This description provides a means for distinguishing between requirements and the attributes of those
requirements (conditions, assumptions and constraints).

10
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A requirement is a statement that translates or expresses a need and its associated constraints and
conditions. A requirement can be written in the form of a natural language or some other form of
language. If expressed in the form of a natural language, the statement should include a subject and
a verb, together with other elements necessary to adequately express the information content of the
requirement. A requirement shall state the subject of the requirement (e.g., the system, the software,
etc.), what shall be done (e.g., operate at a power level, provide a field for) or a constraint on the system.
Figure 1 shows example syntax for requirements. Condition-action tables and use cases are other
means of capturing requirements.

It is important to agree in advance on the specific keywords and terms that signal the presence of a

r Jdvarannt A S oo o hicto ctinmylarn +bho folloyazing
equirement—A-corrmon-approachisto-stipulate-thetoHowins:

— | Requirements are mandatory binding provisions and use 'shall'.

— | Non-requirements, such as descriptive text, use verbs such as ‘are’, ‘is’, and ‘wash It is beft to avoid
using the term ‘must’, due to potential misinterpretation as a requirement.

— | Statements of fact, futurity, or a declaration of purpose are non-mandatoryynon-binding provisions
and use 'will. "Will' can also be used to establish context or limitation’s of use.

— | Preferences or goals are desired, non-mandatory, non-binding previsions and use 'should'. They are
not requirements.

— | Suggestions or allowances are non-mandatory, non-binding provisions and use 'may".
— | Use positive statements and avoid negative requirements such as ‘shall not’.

— | Use active voice: avoid using passive voice, such &sy'it is required that’.

— | Avoid using terms such as ‘shall be able to’.

NO[E 2  Requirements in agile may use alternative formulations such as user stories without explicitly using
the[term ‘shall’. See ISO/IEC/IEEE 12207:2017xAnnex H for additional discussion on agile application.

Alljterms specific to requirements ergineering should be formally defined and applied cqnsistently
thrioughout all requirements of the system.

[Condition] [Subject] [Action] [Object] [Constraint of Action]

EXAMPLE: When signal x.is'received [Condition], the system [Subject] shall set [Action] the sighal x
fleceived bit [Object] within 2 seconds [Constraint of Action].

Or
[Condition] [Subject] [Action] [Object] [Constraint of Action]

EXAMPLEZ At sea state 1 [Condition], the Radar System [Subject] shall detect [Action] targets [Pbject]
at ranges.out to 100 nautical miles [Constraint of Action].

Or
[Subject] [Action] [Constraint of Action]

EXAMPLE: The Invoice System [Subject] shall display pending customer invoices [Action] in ascending
order of invoice due date [Constraint of Action].

Figure 1 — Examples of functional requirements syntax

Conditions are measurable qualitative or quantitative attributes that are stipulated for a requirement.
They further qualify a requirement that is needed, and provide attributes that permit a requirement
to be formulated and stated in a manner that can be validated and verified. Conditions may limit
the options open to a designer. It is important to transform the stakeholder needs into stakeholder
requirements without imposing unnecessary bounds on the solution space.

© ISO/IEC 2018 - All rights reserved
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Constraints restrict the design solution or implementation of the systems engineering process.
Constraints may apply across all requirements, may be specified in a relationship to a specific
requirement or set of requirements, or may be identified as stand-alone requirements (i.e., not bounding
any specific requirement).

Examples of constraints giving rise to requirements include:

Requirem
Requirem

NOTE 3

5.2.5 Characteristics of individual requirements

Each stake

12

interfaces to already existing systems (e.g., format, protocol or content) where the interface cannot
be changed;

physical size limitations (e.g., a controller shall fit within a limited space in an airplane wing);

laws d

availaple duration or budget;

pre-ey

maint

user dr operator capabilities and limitations.

Neces
facton
exist,
applid
expire

Apprd
of the

avoiding unnecessary constraints on the architecture or design while allowing implementat

indep

NOTE
and cq
(e.g, r
requir
includ
rather

fa particular country;

isting technology platform;

enance constraints; or

ents may be ranked or weighted to indicate priority, timing” or relative importar
ents in scenario form depict the system’s action from a user’s-pérspective.

p.3.3 and 6.4.3 detail the process to define stakeholder and system requirements.

holder, system and system element requirement'shall possess the following characteristi

sary. The requirement defines an essentialeapability, characteristic, constraintand/or qua
If it is not included in the set of requireihents, a deficiency in capability or characteristic {
which cannot be fulfilled by implementing other requirements. The requirement is currer

tion dates or applicability dates.are clearly identified.

priate. The specific intent and amount of detail of the requirement is appropriate to the ld
entity to which it refers-(level of abstraction appropriate to the level of entity). This inclu

endence to the extent'possible.

I  While additional detailed information could still be important, the information is documen
mmunicated.in. some other form of documentation, such as the requirements attributes in 5]
htionale) in@rder to aid in design and implementation. Additionally, including design solutions in

ce.

CS.
ity
vill
tly

ble and has not been made obsoléte by the passage of time. Requirements with planped

vel
Hes
jon

ted
2.8
the

ements.creates the risk that potential design solutions could be overlooked or eliminated. Exam

that aj

e not necessarily reflective of the parent requirement.

les

b statihg requirements that express an exact commercial system set or a system that can be bought
thanmade, stating tolerances for items deep within the conceptual system, or establishing constrajnts

Unambiguous. The requirement is stated in such a way so that it can be interpreted in only one way.
The requirement is stated simply and is easy to understand.

Complete. The requirement sufficiently describes the necessary capability, characteristic, constraint
or quality factor to meet the entity need without needing other information to understand the
requirement.

Singular. The requirement states a single capability, characteristic, constraint or quality factor.

NOTE 2  Although a single requirement consists of a single function, quality or constraint, it can h

multip

le conditions under which the requirement is to be met.

ave
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Feasible. The requirement can be realized within system constraints (e.g., cost, schedule, technical)
with acceptable risk.

Verifiable. The requirement is structured and worded such that its realization can be proven
(verified) to the customer’s satisfaction at the level the requirements exists. Verifiability is enhanced
when the requirement is measurable.

Correct. The requirement is an accurate representation of the entity need from which it was
transformed.

Conforming. The individual items conform to an approved standard template and style for writing

5.2

Th
ele
for
for

requirements, when applicable.

.6 Characteristics of a set of requirements

bre are certain characteristics that are considered for the set of stakeholder,”system a
ment requirements rather than for any individual requirement. These sets-ofrequireme

a system, software or service shall possess the following characteristies:

Complete. The set of requirements stands alone such that it sufticiently describes the

NOTE 3
system of interest. For integrated systems, systems of systems and systems containing COTS c
the requirements fer'the solution of interest can still be ‘complete’.

Consistent. The set of requirements contains individual requirements that are uniq
conflict with'er overlap with other requirements in the set, and the units and measureme
are homogeneous. The terminology used within the set of requirements is consistent, i.q
term issused throughout the set to mean the same thing.

Feasible. The complete set of requirements can be realized within entity constraints

hd system
provide

S
a consistent solution that meets the stakeholder intentions and constraints. Each set of re;tlirements

necessary

capabilities, characteristics, constraints or quality factors touneet entity needs withoyit needing

further information. In addition, the set does not contain any.To Be Defined (TBD), To B¢ Specified
(TBS), or To Be Resolved (TBR) clauses. Resolution of the TBx designations may be iterative and
there is an acceptable timeframe for TBx items, deterrhined by risks and dependencies.

NOTE1 Toimprove completeness, the following practices can be adopted:

i) include all requirements types relevant to the.system under consideration;

ii) account for requirements in all stages of the'life cycle; and

iii) involve all stakeholders in the requirements elicitation, capture, and analysis activity.

NOTE 2 It is common to need to“include TBx designations during the evolution of the refjuirements
definition, as the process is infonmed by system analysis results and trade-off decisions. Howevqr, the set of
requirements cannot be considered complete until all the TBx designated requirements have begn resolved.

Adapted and ©pen source software frequently have existing functions that are not utilized in the

mponents,

ie, do not
nt systems
. the same

(e.g., cost,

crhnﬂn]n, fnr‘hnir‘q]) with arrnpfah]o rislk

NOTE 4  Feasible includes the concept of ‘affordable’.

Comprehensible. The set of requirements is written such that it is clear as to what is expected by the

entity and its relation to the system of which it is a part.

Able to be validated. It is practicable that satisfaction of the requirement set will lead to the

achievement of the entity needs within constraints (e.g., cost, schedule, technical,
regulatory compliance).

legal and

Careful checking of the requirements set for these characteristics is critical to avoiding requirements
changes and growth (‘requirements creep') during the life cycle that will impact the cost, schedule or
quality of the system.
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5.2.7 Requirement language criteria

When writing textual requirements, implementing the following considerations will result in well-
formed requirements employing the characteristics above.

Requirements should state 'what' is needed, not 'how'. Requirements should state what is needed for
the system-of-interest and not include design decisions for it. However, as requirements are allocated
and decomposed through the levels of the system, there can be recognition of design decisions/solution
architectures defined at a higher level. This is part of the iterative and recursive application of the
requirements, architecture and design processes.

Vague and general terms shall be avoided. They result in requirements that are often difficult oreyen
impossiblg to verify or may allow for multiple interpretations. The following are types of unbounded or
ambiguoufp terms:

— superlatives (such as 'best’, 'most');
— subjedtive language (such as 'user friendly’, 'easy to use’, 'cost effective');
— vague|pronouns (such as 'it', 'this’, 'that');

— ambiguous terms such as adverbs and adjectives (such as 'almost always’, 'significant’, 'minimpl")
and ambiguous logical statements (such as ‘or’, ‘and/or’);

NOTE[L  Consider multiple requirements when encountering termstsuch as ‘or’, ‘and’, or ‘and/or’.
— open-gnded, non-verifiable terms (such as 'provide support',(but not limited to', 'as a minimum'};
— comparative phrases (such as 'better than', 'higher quality');
— loopheles (such as 'if possible', 'as appropriate’, 'as.applicable');
— terms|that imply totality (such as ‘all’, ‘always’‘never’, and ‘every’);
NOTER Itisvery difficult to verify such regliirements.

— incomplete references (not specifyingthe reference with its date and version number; not specifyfing
just the applicable parts of the reference to restrict verification work).

All assumlptions made regarding a‘requirement shall be documented and validated in one of fhe
requiremgnt’s attributes in 5.2.8 (e.g., rationale) associated with a requirement or in an accompanyjing
document| Include definition$:as declarative statements, not requirements.

5.2.8 Re¢quirements‘attributes

5.2.8.1 (eneral

To suppoilt £equirements analysis, well-formed requirements should include descriptive attributes
defined tolassistin—i ida th-nn ralayant reguirements Aand +n haln i unda nding and he

TOTTITT nu\,nnuxnj TITg T oIt vot oo ot e ot \,u TICTpT1T HRaeF u\,unnunxxs e lllullu&lll&

requirements. The attribute information should be associated with the requirements in the selected
requirements repository.

5.2.8.2 Examples of requirements attributes
Important examples of requirements attributes include:

— Identification. Each requirement should be uniquely identified (i.e., number, name tag, mnemonic).
Identification can reflect linkages and relationships, if needed, or they can be separate from
identification. Unique identifiers aid in requirements tracing. Once assigned, the identification is
unique - it is never changed (even if the identified requirement changes) nor is it reused (even if the
identified requirement is deleted).

© ISO/IEC 2018 - All rights reserved
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Version Number (and indication of the version of the requirement). This is to make sure that the
correct version of the requirement is being implemented as well as to provide an indication of the
volatility of the requirement. A requirement that has a lot of change could indicate a problem or risk
to the project.

Owner. The person or element of the organization that maintains the requirement, who has the
right to say something about this requirement, approves changes to the requirement, and reports
the status of the requirement.

Stakeholder Priority. The priority of each requirement should be identified. This may be established

through a consensus process among potential stakeholders. As appropriate, a scale suc

h as 1-5 or

5.2

Im

a simple scheme such as High, Medium or Low, could be used for identifying the prios
requirement. The priority is not intended to imply that some requirements are notnece
it may indicate what requirements are candidates for the trade space when detisions
alternatives are necessary. Prioritization needs to consider the stakeholders who
requirements. This facilitates trading off requirements and balancing the impact of chan
stakeholders.

Risk. A risk value assigned to each requirement based on risk factors{Requirements that
include requirements thatfail to have the set of characteristics thatwell-formed requireme
have. Failing to have these characteristics can result in the requirement not being im
(fails system verification) and entity needs not being realized:(fails system validation). Ri
address feasibility/attainability in terms of technology, schedule, cost, politics, etc. If the t
needed to meet the requirement is new with a low maturity the risk is higher than if usin
technology used in other similar projects. Risk may also be inherited from a parent requ

NOTE Additional guidance on risk factors can be'feund in ISO/IEC 16085.

Rationale. The rationale for establishing each requirement should be captured. The
provides the reason that the requirement<is'needed and points to any supporting anal
study, modelling, simulation or other substantive objective evidence.

Difficulty. The assumed difficulty-for each requirement should be noted (e.g., Easy,
Difficult). This provides additionalPcontext in terms of requirements breadth and affor
also helps with cost modelling:

Type. Requirements varycin intent and in the kinds of properties they represent. Use
attribute aids in identifying relevant requirements and categorizing requirements into
analysis and allocation.

.8.3 Examples of the requirements type attribute
pbortant examples of the requirements type attribute include:

Functional/Performance. Functional requirements describe the system or system elemen
or tasks to be performed by the system. Performance is an attribute of function. A pe
réquirement alone is an incomplete requirement. Performance is normally expressed qua

ty of each
pssary, but
regarding
need the
bes among

are at risk
nts should
blemented
bk can also
echnology
b a mature
rement.

rationale
ysis, trade

Nominal/
dability. It

of a type
broups for

F functions
rformance
htitatively.

NOTE 1
functional requirement or task.

There can be more than one performance requirement associated with a single function,

Interface. Interface requirements are the definition of how the system is required to interact
with external systems (external interface), or how system elements within the system, including
human elements, interact with each other (internal interface). External interface requirements
state characteristics required of the system, software or service at a point or region of connection
of the system, software or service to the world outside of the item. They include, as applicable,
characteristics such as location, geometry and what the interface is to be able to pass in each
direction.

Process Requirements. These are stakeholder, usually acquirer or user, requirements imposed
through the contract or statement of work. Process requirements include: compliance with national,
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state or local laws, including environmental laws, administrative requirements, acquirer/supplier
relationship requirements and specific work directives. Process requirements may also be imposed
on a program by corporate policy or practice. System or system element implementation process
requirements, such as mandating a particular design method, are usually captured in project
agreement documentation such as contracts, statements of work and quality plans.

— Quality (Non-Functional) Requirements. - Include a number of the ‘ilities' in requirements to
include, for example, transportability, survivability, flexibility, portability, reusability, reliability,
maintainability and security. The kinds of quality requirements (e.g., "ilities") should be identified
prior to initiating the requirements activities. This should be tailored to the system(s) being

develg —AS-apprep e easy or-the-graktyreqtiremen hotld-be-inelrdeds

— Usability/Quality-in-Use Requirements (for user performance and satisfaction) - Provide thebasis|for
the dgsign and evaluation of systems to meet the user needs. Usability/Quality-in-Use requirements
are dejveloped in conjunction with, and form part of, the overall requirements specificationof a system.

NOTER  Additional guidance on software quality requirements can be found in the-1SO/IEC SQu3aRE
standqrds, especially ISO/IEC 25030, and in ISO/IEC 25010.

— Human Factors Requirements. - State required characteristics for the ©utComes of interactfion
with human users (and other stakeholders affected by use) in terms, of safety, performarce,
effect]veness, efficiency, reliability, maintainability, health, well-béing and satisfaction. These
include characteristics such as measures of usability, including\ effectiveness, efficiency and
satisfaction; human reliability; freedom from adverse health efféeets.

NOTEB  Additional guidance on human factors requirements cafnybe found in 6.3.3.4.
5.3 Prartical considerations

5.3.1 Application of iteration and recursion

Two form$ of process application - iterative and recursive - are essential and useful for applying fhe
processes|defined in this document.

5.3.1.1 [terative application of processes

When the ppplication of the same process or set of processes is repeated on the same level of the systgm,
the applicption is referred to as iterative. Iteration is not only appropriate but also expected. New
informatign is created by the application of a process or set of processes. Typically this informatfion
takes the|form of questions with respect to requirements, analyzed risks or opportunities. Syich
questions|should be resolved before completing the activities of a process or set of processes. When
re-applicafion of activities or processes can resolve the questions, then it is useful to do so. Iteratjion
can be required tp~determine that information with admissible quality is used prior to applying fhe
next procgss or setof activities to a system-of-interest. In this case iteration adds value to the systenj to
which the[processes are being used. See Figure 2.

NOTE
the figure.
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f Enterprise / System of Systems

Concept Definition System Analysis &
Business or Mission Decision Management
Analysis
[ + Recursion e System Analysis and
Stakeholder Needs & Decision Mgmt are called
r Requlrements Definition \ on as needed to support
‘ System \ System of trades. with the
Requlrements Definition " | Interest Technical Processes for
=i concept and system

r

L

ICT dll

Analysis

1

/ Concept Definition definition
Architecture Definition Business or Mission
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Requirements Definition Recursion

Design Def1n1t10n

System Definition
]

™ System <
] \‘ Requirements Definition &
. — \1 \ System

*| Iteration needed to account for evolving AT SIS Def}l@ NLevel n-1
knowledge and trades at a given level of \\V Level n-P EEn
the system structure i Level h-3

*| Recursive application for each lower level De51gr1\ 1t10n 1:

of the system structure h! X~

(,O

Iteration

Figure 2 — Iterative and recursive application of processes

5.3.1.2 Recursive application of processes

WHhen the same set of processes or the’same set of process activities are applied to succesfive levels
of $ystem elements within the system structure, the application form is referred to as recyrsive. The
outcomes from one application are used as inputs to the next lower (or higher) system in the system
strjucture to arrive at a more€ detailed or mature set of outcomes. Such an approach addls value to
sudcessive systems in the §ystem structure. Figure 2 illustrates the recursive application of{processes
to gystems from the top down. The stakeholder requirements definition process may only pe applied
at the system-of-interest level. However, the requirements, architecture and design procesges may be
applied at each sugeessive level of recursion.

NO['E The.recursion can also be bi-directional, with requirements from the system requir|ng further
andlysis at the System-of-interest level.

5.3.2, \Iteration and recursion in requirements engineering

Since different groups of stakeholders olten view the system from ditfering levels of system structure,
it is necessary to define and document requirements statements at lower, more detailed levels than
just the overall system-of-interest. Allocating or distributing the system requirements to the system
elements accomplishes this. The activity of allocating requirements to system elements is part of the
Architecture Definition process and proceeds in parallel with the definition of the system architecture.
There may be multiple iterations between the requirements processes and other processes in the life
cycle (e.g., architecture, design) to resolve trade-offs between the requirements and architecture.

The main forms of appropriate iteration within requirements engineering include:
— purposeful iteration within requirements analysis, between analysis activities;

— planned iteration from downstream activities back to requirements analysis because of a predicted,
significant, genuine rate of change of requirements that reflect change of need;
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planned or unplanned iteration from downstream activities back to requirements because of
feasibility and balance issues arising from risk due to technology or implementation issues, or risk
due to limited knowledge of them;

unplanned iteration from downstream activities back to requirements because of other solution
issues, such as changes to or defects in non-developmental system elements, or obsolescence of

system elements;

— reverse engineering of requirements for reasons of regulatory compliance; and

— limited iteration from downstream activities back to requirements analysis because of the reality

that réquirements can never be perfect, nor is it cost-effective to try to make them so.

ity.
tes
nts

engineering addressed in this document can be, and usually should be, applied ith respect] to
progressiyely subordinate solution elements.
One of the main objectives of architecting is to determine how to partition the/system; that is, how

evolves. Some requirements depend on how several.system elements inter-operate. For exam
the information throughput of a system is dependent-on the interaction of the system hardwz:
software, personnel actions and environment. Recursive and iterative application of the requiremel
architecture and design processes are used to capture these requirements.

ts
Lhe

ign
ble,
ire,
hts,

applied. Fpr example, early in the requirements definition processes experienced engineers are o
able to identify where existing or off-the-shelf solutions can be adapted to the implementation of sys
elements. [[he requirements allocatedto these may need less analysis, while others, for which a solut
is less obvfious, may need to be subjected to further, more detailed analysis. Critical requirements,
requiremgnts having high risk or impacting public safety, environment or health, should always
analyzed mnore rigorously.

Even where requirements engineering is well@esourced, the level of analysis will seldom be unifor%nly
e

en
m
ion
i.e.
be

NOTE .3.3 details the\process to define requirements, including how to apply iteration and recursion to

develop requirements fully; particularly with regards to requirements negotiation during the analysis, allocat
and trading off betweenrrequirements.

5.4 Requirement information items

ion

This subclause describes the Tetationsiip between the TeqUITementS Processes and Tequirem
information items by illustrating a typical application style in a project.

ent
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Organization Environment

_________________

External Environment policies & procedures
market trends standards & specifications
laws & regulations guidelines Business Operation
legal liabilities domain technologies business operational . N
social responsibilities local culture processes ' System Operation \
constraints ! !
rechnology base olicies & rules 1 System |
labor pool p 4 ! !
competing products mo l'es ! r System Element !
standards & specifications gua ity ! Software !
. o 4 i truct
pUbhc culture Business Requlrement usiness structure : Regquirement Software :
Physical/natural environment (business management level) ! T :
L ~) I
Stakeholder System N™ !
Requirement Requirement b El¢ment | !
(business operational | (o2
Level) AN

Figure 3 — Example of requirements scope in a business context

Re
the
ch3d
Th
At

quirements processes and their resultant specifications depend‘on the scope of the systen
requirements are to be defined. Requirements for a system’or system element to be de
nged are subject to organization level requirements for the business or organizational
e requirements for the system or system element are dllocated to lower level systems pro
ypical view for the scope of a system and the corresponding requirements is illustrated in

NO
puli
or

[E1 The term business is used even though it'could apply to not-for-profit organizations sug
lic sector. Users of this document can replace eagh.occurrence of the term business with the term o
rganizational depending on the users’ enviropment.

Th
thd
int

e business requirements specificatioh (BRS), the stakeholder requirements specificati
system requirements specification’(SyRS) and the software requirements specification|
ended to represent different sets of requirement information items. The specifications c
to the requirements in Figure 3 as-follows: BRS - Business Requirement (business managen|
StRS - Stakeholder Requirement (business operational level); SyRS - System Requirements;
Software Requirements. These information items can be applied to multiple specifications

iteratively or recursively. An example of a sequence of requirements processes and specif
illustrated in Figure 4«

EXAMPLE1 TheSyRS can be used for a system or a system element. The SyRS can also be useq
soffware requirements.

EXAMPLE 2( ) The SRS can be used for lower level software requirements for software specific el
system orssystem element.

for which
eloped or
operation.
pbressively.
Figure 3.

h as in the
"ganization

pn (StRS),
(SRS) are
prrespond
ent level);
and SRS -
instances)
ications is

to specify

bments of a

NO[E2” There can be cases where projects are not driven by business requirements, but

by mission

requirements. An information item such as a Mission Kequirements Specirication could be considered In
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External I‘:mm'onmen/Organization Environment
top level needs \

Business Operation

System Operation

1’
Business
Operational
quel

System

ConOps

Figure 4

The Conce
requireme
and share
intended ¥
boxes'. Th

Informati
The devel
business p

Different

dn items represented in the BRS, StRS, SyR

— Example of the relationships between requirements pr @\}es and specification
»

pt of Operation (ConOps) and the System Operational Con (OpsCon) are useful in elicit]

nts from various stakeholders in an organization and {t practical means to communig

the organization's intentions. The ConOps, at the organizZation level, addresses the leadersh

vay of operating the organization. It may refer t&e use of one or more systems as 'bl

e OpsCon addresses the specific system-of-inter{? om the user's view point.

S, ConOps, and OpsCon are interdependg
ppment of these items requires interactign and cooperation, particularly in relation to
rocesses, organizational practice and 1ons for technical solutions.

documentation for the various requirements t

types of systems can have pa$e
ith a BRS, an StRS and an SyRS, and include the softw

contain. waever, in general, they will st
specifications as well as those for harcllg@e and interfaces.
Ol
6 Procgsses @
6.1 Requirement pr%@ses
The proje¢t shall i ent the following requirements engineering processes as defined in ISO/I]
IEEE 15288 and IS C/IEEE 12207, depending on the adherence to one or both of ISO/IEC/IEEE 152

and ISO/IEC/IE

207.

7]

ing
ate
p's
hck

Pnt.
the

ney
hre

iC/
88

Busin {(/or mission analysis process (ISO/IEC/IEEE 15288:2015, 6.4.1 or ISO/IE

C/

IEEE 12207:2017, 6417

IEC/IEEE 12207:2017, 6.4.2)

requirements definition process (ISO/IEC/IEEE 12207:2017, 6.4.3)

6.1.1 Guidelines for processes

Stakeholder needs and requirements definition process (ISO/IEC/IEEE 15288:2015, 6.4.2 or 1SO/

System requirements definition process (ISO/IEC/IEEE 15288:2015, 6.4.3) or System/software

In this document, the requirements related processes are elaborated upon, in order to provide the user
with additional planning and implementation guidance.

20
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Beginning with 6.2, original ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 tasks relevant to this
document are highlighted in a box, to show the reader the original text being elaborated. Tasks that
are not relevant were omitted, but the original numbering from ISO/IEC/IEEE 15288 and ISO/IEC/
IEEE 12207 was retained. The original source references are included in the lower right hand corner.
The original ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 purposes and outcomes relevant to this
document are used in their entirety, without any change, for the subset of processes that are relevant to
requirements engineering.

In many cases, ISO/IEC/IEEE 15288 refers to systems while ISO/IEC/IEEE 12207 refers to software
systems or systems/software. To avoid excessive repetition, this variation is shown in the boxed text

by

hyoolratad +at o0 +hn yayneding 10 ICA/IDC/IEEE 12907 A o  cuctana [eafivaarn cuctana]
15 o1t Tt \eyap g =3 vy =)

TOCISCTC T e X T 10T \AAvS S L TOY TG TZZZU7, ©gs Sy StoTr [SUTTvwarc—Sy StCTIT~

vatfiation is more significant, the entire task text is included for both source documents.

Th
)
2)
3)
Th

prd

Ar

e principal processes are:
Business or Mission Analysis process;
Stakeholder Needs and Requirements Definition process; and

System [System/Software] Requirements Definition process.

andl iterative application of the requirements processes. This\us-applied based on the project's

Cy(
inc|
red

of he System [System/Software] Requirements Definition process for derived requirements

als

NO

b other technical and project processes thathave requirements-related activities or tasks

E See ISO/IEC/IEEE 42020 for additienal information on the architecture process.

6.2 Business or mission analysis-process

6.24.1 Purpose

Where the

bse three processes resultin a baseline set of requirements that flow'into the Architecture gnd Design
cesses where the requirements are allocated, decomposed\and traced to system elements. The
hitecture and Design processes also include allocation of kequirements that initiate the recursive

bystem life

le model definition as described in ISO/IEC/IEEE 24748-1. The Architecture and Design|processes
Jude allocation and decomposition of requirements that trigger the recursive application of the
uirements processes for the definition of system-element requirements and the iterative gpplication

There are

or

The purpose of the Business or Mission Analysis process is to define the business or mission|problem
opportunity, characterize the solution space, and determine potential solution class(es) that could

address a problem 6r)take advantage of an opportunity.
[ISO/IEC/IEEE 15288:2015, 6.4.1.1]
[ISO/IEC/IEEE 12207:20}7, 6.4.1.1]
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6.2.2 Outcomes

As aresult of the successful implementation of the Business or Mission Analysis process:
a) The problem or opportunity space is defined.

b) The solution space is characterized.
c¢) Preliminary operational concepts and other concepts in the life cycle stages are defined.

d) Candidate alternative solution classes are identified and analyzed.

e) The greferred candidate alternative solution class(es) are selected.
f) Any dnabling systems or services needed for business or mission analysis are available.

g) Tracdability of business or mission problems and opportunities and the preferred<alternative
solution classes is established.

[ISO/IEC/IEEE 15288:2015, 6.4.1|2]
[ISO/IECHEEE 12207:2017, 6.4.1|2]

6.2.3 Agtivities and tasks

6.2.3.1 (General

The projdct shall implement the following activities and,tasks in accordance with applicgble
organization policies and procedures with respect to the BuSiness or Mission Analysis process.

6.2.3.2 Prepare for Business or Mission Analysis

This activ]ty consists of the following tasks.

Review identified problems and opportuniti€siin the organization strategy with respect to desired
organizatfion goals or objectives.

[ISO/IEC/IEEE 15288:2015, 6.4.1.3 a) )]
[ISO/IEC/IEEE 12207:2017, 6.4.1.3 a) [1)]

The organization strategy gémerally includes the intended direction and the business or missjion
objectives| for the organization, including any problems or opportunities that should be addresged.
By reviewling problems dnd opportunities with respect to the organization’s business or mission, the
organization can identify deficiencies or gaps in existing capabilities, systems, products or serviges.
Problems pnd oppoftunities can also be identified and reviewed from a view of risk to human heajth,
property qr environmental preservation.

Define the Business or mission analysis strategy.

[ISO/IEC/IEEE 15288:2015, 6.4.1.3 a) 2)]
[ISO/IEC/IEEE 12207:2017, 6.4.1.3 a) 2)]

The strategy includes approaches, milestones, resources and specific considerations required to
conduct business or mission analysis and to help ensure the business or mission needs are elaborated
and formalized into business/mission requirements. This also includes the approach to be employed to

© ISO/IEC 2018 - All rights reserved
22 © IEEE 2018 - All rights reserved


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148:2018(E)

identify the problem space and the specific problem or opportunity, to characterize the solution space
and the suitable solution classes and to select a solution class.

Identify and plan for the necessary enabling systems or services needed to support business or mis-
sion analysis.

[ISO/IEC/IEEE 15288:2015, 6.4.1.3 a) 3)]
[ISO/IEC/IEEE 12207:2017, 6.4.1.3 a) 3)]

Enabhng systems or serv1ces fac111tate the life cycle activities of the system In the case of business

: : - : , business
:rht for the
asdessment and analysis of the problem space and solution space. This can also include refources or
services that are external to the organization, such as business intelligence, market. trend gnalysis or
bemchmarking repositories or services.

OHtain or acquire access to the enabling systems or services to be used.
[ISO/IEC/IEEE 15288:2015, 6.4.1.3 a) 4)]

[ISO/IEC/IEEE 12207:2017, 6.4.1.3 a) 4)]

This can include scheduled or specified access to business data systems or other resources that are held
internal or external to the organization.

6.2.3.3 Define the problem or opportunity space

This activity consists of the following tasks.

Analyze the problems and opportunities in the.¢context of relevant trade-space factors.
[ISO/IEC/IEEE 15288:2015, 6.4.1.3 b) 1)]

Analyze customer complaints, problems,and opportunities in the context of relevant trade-space
fagtors.

[ISO/IEC/IEEE 12207:2017, 6.4.1.3 b) 1)]

In preparation for the identifieation and evaluation of solution classes, this task is associated with the
unglerstanding of the scope;basis or drivers of the identified problems or opportunities. The focus is on
chgnges in mission requirements, business opportunities, capabilities, improvements in sofne quality
or performance aspeet;or some increase in efficiency. The trade space factors are the mlr;t critical
criteria for determining the viability of an alternative. These factors define the problem ih terms of
whlt is important.to the mission or business opportunity. The criteria may be technical parameters,
sugh as measufes of effectiveness, or business parameters, such as market share.

NO['E Improvements in quality include safety, security, accessibility and usability. Improyements in
perfformrance include reliability, user satisfaction and service level. Increases in efficiency include usef efficiency,
timle €fficiency, resource utilization or capacity.

Define the mission, business, or operational problem or opportunity.
[ISO/IEC/IEEE 15288:2015, 6.4.1.3 b) 2)]

[ISO/IEC/IEEE 12207:2017, 6.4.1.3 b) 2)]

Every analysis task should begin with a concise statement of the opportunity or problem. While
business or mission management may find it difficult to define the problem or opportunity concisely,
the subsequent analysis is invariably likely to fail if the owners of the problem or opportunity cannot
articulate it succinctly at the outset. In some organizations, the problem or opportunity may be
captured in a concise statement, sometimes called a mission statement or strategic business objective.
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6.2.3.4 Characterize the solution space

This activity consists of the following tasks.

Define preliminary operational concepts and other concepts in life cycle stages.
[ISO/IEC/IEEE 15288:2015, 6.4.1.3 c) 1)]

[ISO/IEC/IEEE 12207:2017, 6.4.1.3 ¢) 1)]

Business or mission management prepare a number of preliminary life cycle concepts which are
elaborated_and refined in much mor il keholder h in rations level in the
subsequerjt Stakeholder Needs and Requirements Definition process. Typical life-cycle concepts inclyde:

a) The OpsCon outlines operational aspects of the system solution (new or evolved) in thecontexf of
the infended operation of the organization. It provides the lower-level operations-oriented concepts
that afldress a part of the organization's ConOps.

b) The Arquisition Concept describes the way the system solution will be acquired including asp€cts
such 3s stakeholder engagement, source of the solution, requirements definition, solicitation and
contracting issues, design, production and verification.

c) The Deployment Concept describes the way the system solution will. be validated, delivered gnd
introduced into operations.

d) The Spipport Concept describes the desired support infrastructure and manpower consideratipns
for supporting the system solution after it is deployed. A stipport concept addresses operatjing
suppoart, engineering support, maintenance support, supply support and training support.

e) The Rptirement Concept describes the way the system+4vill be removed from operation and retiiled,
including the disposal of any hazardous materials used in or resulting from the process.

As these dre typical examples of life cycle conceptsi’others may also be created to address a spedific
focus of thle life cycle. The set of life cycle concepts,especially the OpsCon, are important in establishling
the corredt requirements to address the problem or opportunity.

NOTE The eventual system solution cafi)be a new system, an evolution of an existing system or sef of
systems, a1} operational change to an existing system or set of systems, or some combination of these.

Identify candidate alternative solution classes that span the potential solution space.
[ISO/IEC/IEEE 15288:2015, 6.4.1.3 c) P)]

[ISO/IEC/IEEE 12207:2017, 6.4.1.3 ¢) P)]

This actiyfity identifies and describes the classes of solutions that can address the problem| or
opportunity. At the early stage of requirements engineering, business or mission management negds
to be cargfulto describe their needs and requirements in logical terms — that is, in terms of fhe
problem domain (the business and operational environment). FOr any problem domain, however, there
is normally a range of potential solution classes within the solution domain. Each alternative solution
class will represent a group of solutions that may represent a completely different type design and even
a different type of project. A feasibility analysis is therefore an essential step to narrowing the solution
domain so that the subsequent project can be managed effectively and efficiently.
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6.2.3.5 Evaluate alternative solution classes

This activity consists of the following tasks:

:2018(E)

Assess each alternative solution class.
[ISO/IEC/IEEE 15288:2015, 6.4.1.3 d) 1)]

[ISO/IEC/IEEE 12207:2017, 6.4.1.3 d) 1)]

Feasible alternatives are considered in terms of available resources such as money, time, personnel and

m

terials. The trade space factors play a major role in the set of assessment parameters a

d decision

cri
alt
or
or

andl assessment of the alternatives, refer to ISO/IEC/IEEE 15288:2015, 6.3.4.and 6.4.6, ol

IEH

feria. The trade space factors are the most critical criteria for determining the viab
ernative solution class. These factors define the problem in terms of what is important.te t
business opportunity. The criteria may be technical parameters, such as measures |of effé
business parameters, such as market share. For the establishment and condugt(of the ti

E 12207:2017, 6.3.4 and 6.4.6.

lity of an
e mission
ctiveness,
ade study
 ISO/IEC/

Se|

lect the preferred alternative solution class(es).
[ISO/FEC/IEEE 15288:2015, 6.4

[ISO/IEC/IEEE 12207:2017, 6.4

1.3d) 2)]
1.3d) 2)]

For
thd

Mahagement.

6.2
Th

information on the execution of the decision analysis (trade study) and making the decis
alternatives, refer to ISO/IEC/IEEE 15288:2015, 6.3.4 ‘%er 1SO/IEC/IEEE 12207:2017, 6.3 .4

.3.6 Manage the Business or Mission Analysis

s activity consists of the following tasks.

jon among
|, Decision

M

hintain traceability of business or mission analysis.
[ISO/IEC/IEEE 15288:2015, 6.1

[ISO/IEC/IEEE 12207:2017, 6.1

1.3 €) 1)]
1.3 €) 1)]

Re

rel

andl mission needs @nd requirements need to be captured, traced, and maintained throu

sy9
dis

hted to preferred alternative solution classes and stakeholder needs and requirementg

tem life cycle dnd beyond. Use of a requirements management tool can facilitate this pro
cussion on the.application of traceability can be found in 6.4.3.5 of this document under t3

Juirements traceability should be established and maintained to document how the busipess needs
andl requirements are intended to meet the business problems and opportunities and hoy

v they are
. Business
ghout the
Cess. More
sk 2.

Pr

pvide key{artifacts and] information items that have been selected for baselines.
[ISO/IEC/IEEE 15288:2015, 6.4

1.3 €) 2)]

[ICf)//IFY'I/IF‘F'F' 12207:2017 6.4

1.3€)2)]

Key information items and artifacts would include the preliminary life-cycle concepts, including: the
OpsCon, the acquisition concept, the deployment concept, the support concept and the retirement
concept. Additionally, the trade study reports and supporting analysis may also be considered to be key
information items.
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6.3 Stakeholder needs and requirements definition process

6.3.1 Purpose

The purpose of the Stakeholder Needs and Requirements Definition process is to define the stake-
holder requirements for a system that can provide the capabilities needed by users and other stake-
holders in a defined environment.

[t identifies stakeholders, or stakeholder classes, involved with the system throughout its life cycle,
and their needs. It analyzes and transforms these needs into a common set of stakeholder require-
ments thgtexpresstheimtended imteraction the systenT witt rave withrits operatiomat environment
and that dre the reference against which each resulting operational capability is validated. The staKe-
holder requirements are defined considering the context of the system of interest with the intenoper-
ating systlems and enabling systems.

[ISO/IEC/IEEE 15288:2015, 6.4.31]
[ISO/IEC/IEEE 12207:2017, 6.4.21]

6.3.2 Outcomes

As aresult of the successful implementation of the Stakeholder Needs and’Requirements Definition
process:

a) Stakedholders of the system are identified.

b) Requjred characteristics and context of use of capabilities‘and concepts in the life cycle stages,
includling operational concepts, are defined.

¢) Consfraints on a system are identified.
d) Stakeholder needs are defined.

e) Stakdholder needs are prioritized and transformed into clearly defined stakeholder requirements.
f) Critidal performance measures are defined.

g) Stakeholder agreement that their needs and expectations are reflected adequately in the
requifrements is achieved.

h) Any dgnabling systems or services needed for stakeholder needs and requirements are available

i) Tracdability of stakehalder requirements to stakeholders and their needs is established.
[ISO/IEC/IEEE 15288:2015, 6.4.2{2]

[ISO/IEC/IEEE 12207:2017, 6.4.2|2]

6.3.3 Agtivities and tasks

6.3.3.1 General

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Stakeholder Needs and Requirements Definition process.
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3.2 Prepare for Stakeholder Needs and Requirements Definition

This activity consists of the following tasks.

2018(E)

Identify the stakeholders who have an interest in the [software] system throughout its life cycle.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 a) 1)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 a) 1)]

It is best to identify all stages of the system life cycle and then identify the 1nd1v1dual stakeholders or
1 ho h 1

stakehol

eli
in

pr
op
is

be
cla
of 3

ited from a stakeholder can be dependent on the role, responsibility and position of the}s{
he organization. Identify all of the stakeholder classes that have a role or interestin t
duct or service. Then identify those stakeholders who have strong influence on‘goals,

rations and the target system. The list of stakeholder classes is often modifiedwith tin
arned about the desired product or service. Representatives from each stdakéholder cl
identified and include multi-level perspectives. Information gathered from’only one st
5s, or only one level, is likely to be biased from a single perspective. A representative cra
takeholders is necessary to provide the true picture of the problem of*gpportunity to be 3

. Requirements

akeholder
ne desired
strategies,
e as more
hss should
akeholder
ss-section
ddressed.

D¢

fine the stakeholder needs and requirements definition strategy,
[ISO/IEC/IEEE 15288:2015, 6.4

[ISO/IEC/IEEE 12207:2017, 6.4

.2.3 a) 2)]
.2.3a) 2)]

Th

e strategy includes approaches, milestones, resources and specific considerations requir

an
ho

by [looking for the areas where there is consensus on a subset of the needs and then builg
thdre to establish a common set of stakeholder requirements. In some cases, the diverse o}

st

of ¥

str

capture the stakeholder needs and transform them into stakeholder requirements. Th
to deal with opposing interests. In the case ‘ef opposing stakeholder needs, it is usef

eholder needs may result in the realization that the solution may need to accommoda
equirements, which can be variants in operational, logical or physical aspects of the so
htegy addresses how to deal with thie diverse and possibly opposing needs.

bd to elicit
s includes
1l to start
| out from

opposing
e variants

tion. The

Id
an|

entify and plan for the necessary enabling systems or services needed to support stakehol
d requirements definition.

[ISO/IEC/IEEE 15288:2015, 6.4
[ISO/IEC/IEEE 12207:2017, 6.4

der needs

2.3 2) 3)]
2.3 2) 3)]

En
neg

and requirerenits from stakeholders and to capture, manage and transform this informd

car
or
bas

hbling systems (o Services facilitate the life cycle activities of the system. In the case of sf
ds and requitements definition, they include tools and repositories that can be used to €

also include tools and repositories that maintain information about systems that proy
receive. outputs at the interfaces or that provide necessary capabilities for the needs, s
eling'information for the organizations portfolio of systems.

akeholder
licit needs
tion. This
ide inputs
ich as the

Obtain or acquire access to the enabling systems or services to be used.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 a) 4)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 a) 4)]

This can include scheduled or specified access to business data systems or other resources that are held
internal or external to the organization.
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6.3.3.3 Define stakeholder needs

This activity consists of the following tasks.

Define context of use within the concept of operations and the preliminary life cycle concepts.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 b) 1)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 b) 1)]

The ConOps describes an organization's assumptions or intent in regard to an operation or series of
operations. It is often captured in long-range strategic plans and annual operational plans and can
cover a series of connected operations that are carried out simultaneously or in succession. The concept
gives an oyerall picture of the organization operations. It provides the basis for bounding the operating
space, system capabilities, interfaces and operating environment. Sometimes, the contexf |of us¢ is
captured yising a Context of Use Description (see ISO/IEC 25063). Preliminary life cycle.concepts pre
developed| by the Business or Mission Analysis process.

Identify stakeholder needs.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 b) R)]

[ISO/IEC/IEEE'12207:2017, 6.4.2.3 b) P)]

Identificatfion of stakeholder needs includes elicitation of needs directly from the stakeholder(s),
identificatfion of implicit stakeholder needs based on domain knowledgeand context understanding, 4nd
documentpd gaps from previous activities. Needs often include measures of effectiveness. Functional
analysis id often used to aid in the elicitation of needs. Also, quality characteristics of the quality madel
in [SO/IEQ 25010 and quality model application to requiremeénts definition in ISO/IEC 25030 are usgful
to elicit apd identify quality requirements of non-functienal requirements, which are often implicit
stakehold¢r needs.

Prioritizg and down-select needs.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 b) B)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 b) B)]

Use the Dg¢cision Management process((ISO/IEC/IEEE 15288:2015, 6.3.4 or ISO/IEC/IEEE 12207:2(017,
6.3.4) to assist in setting up the assesSment and selection of the needs. Other processes may be uyed
to provid¢ insight for the assessment and selection, such as the Measurement process (ISO/IEC/
IEEE 15288:2015, 6.3.7 or ISOMEC/IEEE 12207:2017, 6.3.7) to provide quantitative insight, the Systlem
Analysis process (ISO/IEG/IEEE 15288:2015, 6.4.6 or ISO/IEC/IEEE 12207:2017, 6.4.6) to provlide
analysis results of specificyparameters, or the Risk Management process (ISO/IEC/IEEE 15288:2(15,
6.3.5 or I§O/1EC/IEEE.12207:2017, 6.3.5) to provide insight into the technical, cost, schedule or other
risks or ogportunities-associated with the needs.

Define the¢ stakeholder needs and rationale.

[ISO/IEC/IEEE 15288:2015, 6.4.2.3 b) )]
[ISO/IEC/IEEE 12207:2017, 6.4.2.3 b) 4)]

In most systems, there can be many sources of needs and ultimately, requirements, and it is essential
that all potential sources are identified and evaluated for their impact on the system. Some of the
common sources and issues that need to be dealt with are:

— Goals - The term ‘Goal’ (sometimes called ‘business concern’ or ‘critical success factor’) refers to the
overall, high-level objectives of the system. Goals provide the motivation for a system but are often
vaguely formulated. It is important to assess the value (relative to priority) and cost of goals.

— Mission profile - How will the system perform its mission? How will the system contribute to

business or organizational operations?
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Operational scenarios - Are there any special scenarios that need to be accounted for? Scenarios
can be used to define operational concepts and to bound the range of anticipated uses of system
products, the intended operational environment and interfacing systems, platforms or products.
Scenarios help identify requirements that might otherwise be overlooked. Decomposition of a
scenario into smaller parts can help reveal activities that might lead to identifying requirements. A
“Day-in-the-Life” analysis allows an analyst to walk through a use of the system in a typical usage
cycle. This type of analysis might draw out requirements from a perspective other than traditional

structured system thinking.

NOTE 1  5.2.3 describes the use of the Concept of Operations and the System Operational Conc

ept as tools

to a]ir‘if’ documentand r‘aphn"o the information needed to build rnqnirnmnnfc

Operational environment and context of use — Requirements are derived from the“en
in which the system or software product will operate. Will it operate in hot of|cold ¢
externally, or other equally restrictive conditions? What are the characteristics, timing an
(workload) of interactions with the system environment? Are there any tinring const
real-time system or interoperability constraints in a business environment’such as con
operational hours? Other aspects of the environment (threats and interoperating system|
lead to requirements upon the system. These can greatly affect system feasibility ang
restrict design choices.

Operational deployment - When will the system be used? Will it be deployed during
middle or wrap up phases of a need?

Performance - What are the critical system parametets to accomplish the mission?

Effectiveness - How effective/efficient should the.system be in performing its mission? W
applicable measures of effectiveness? Does the system have to be available to perform its
minimum amount of time, such as 90-percent.ofthe time?

Operational life cycle - How long will thesystem’s life time be? 20 years? 30 years? How nj
per year should the system operate?

Organizational environment - Many systems are required to support an organization
and this may be conditioned by the structure, culture, and internal politics of the organ
general, new systems should'niet force unplanned change to the business process.

vironment
onditions,
d quantity
Faints in a
straints in
5) can also

cost, and

the initial,

hat are the

missions a

any hours

'S process
ization. In

User and operator characteristics - Who will be using or operating the system? How will they vary in

role, skill level and expected workload? What are the expectations or constraints on their
and availability? Sheuld allowance be made for accessibility?

NOTE2  Thefejare very few systems for which there are no significant risks related to
operators, maintainers or some source of human-system issues. See [SO 9241-220:—, E.5 for a de
the types@fharm that can result from use of a system.

NOTE-3." See ISO/IEC TR 29138-1 for additional information on accessibility.

NOTE 4  For additional information on user needs see ISO/IEC 25064, and for identifyin

capability
use, users,

Scription of

b user and

b

: 13 P 1co-go94ad a4 lica i e oo
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6.3.3.4 Develop the operational concept and other life cycle concepts

This activity consists of the following tasks.

Define a representative set of scenarios to identify all required capabilities that correspond to antici-
pated operational and other life cycle concepts.

[ISO/IEC/IEEE 15288:2015, 6.4.2.3 ¢) 1)]
[ISO/IEC/IEEE 12207:2017, 6.4.2.3 ¢) 1)]
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Scenarios can be used to define the concept documents and bound the range of anticipated uses
of system products, the intended operational environment and interfacing systems, platforms or
products. Scenarios help identify requirements that might otherwise be overlooked. Scenarios may help
to establish critical and desired system performance thresholds and objectives for system performance
parameters that are critical for system success. They may also establish those that are desired but may
be subject to compromise in order to meet the critical parameters. Use case approaches can also be
used to define concept documents. Under this approach, a set of actors (systems and classes of people
that interact with the system) is identified, along with their goals, purposes and needs for the system.
The use cases are analyzed to identify stakeholder requirements.

Different lewe

s : hge
of stakehdlders, including the acquirer, user and supplier.

A number] of preliminary life cycle concepts that are initiated by the Business or Mission|Analysis
process atle elaborated and refined in much more detail by stakeholders in the Stakeholder’Needs and
Requirements process. These include the OpsCon, Acquisition Concept, Deployment Concept, Supplort
Concept, Retirement Concept and others created to address a specific focus of the life tycle.

Identify the interaction between users and the system.
[ISO/IEC/IEEE\5288:2015, 6.4.2.3 c) P)]
Identify the factors affecting interactions between users and the system:
[ISO/EC/IEEE 12207:2017, 6.4.2.3 c) P)]

These factors can include the workplace environment, conditioris of normal or unusual use and fhe
users’ expgcted skills and knowledge. System usability requiréments depend on these factors.

Consideration of human systems integration (HSI) is an imipoftant concept within systems engineering.
HSI focusds on the human over the system life cycle. It promotes a total system approach that inclufles
humans, technology (hardware and software), the opérational context and the necessary interfaces
among th¢ system elements to make them worksin“harmony. HSI brings human-centered disciplipes
(such as manpower, personnel, training, human factors, environment, health, safety, habitability
and surviyability) into the systems engineeriiig process to improve the overall system design gnd
performarnce. Incorporation of HSI considerations into requirements is contingent upon a clear
understanding of the missions, functions,@perational scenarios and tasks, user population and quality
characteristic considerations. Requirements in the areas of user tasks and performance, manpoer
and trainipg can primarily be defined through decomposition of the goals or missions of the systfem
down to the level of task analyses to define characteristics of the user interface or front end analyses$ to
determing training impacts.

NOTE See ISO TS 18152 for further information about human-systems integration processes.

6.3.3.5 T[ransformstakeholder needs into stakeholder requirements

This activ]ty consists of the following tasks.

3 4 . 4 . h | F-
Identlfy thecomrstrants omra systenr sorution:

[ISO/IEC/IEEE 15288:2015, 6.4.2.3 d) 1)]
[ISO/IEC/IEEE 12207:2017, 6.4.2.3 d) 1)]

Constraints are one type of requirement. They may be imposed by:

— external or organization stakeholders (e.g., engineering plans, technical performance measures,
technical maturity, regulations, life cycle costs or user and operator staffing constraints);

— external, interacting or enabling systems;

— activities from other life cycle phases and technical activities such as Transition, Operation and
Maintenance;
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— measures of effectiveness and suitability that reflect overall acquirer/user satisfaction (e.g.
performance, safety, reliability, availability, maintainability and workload requirements).

Examples of constraints include:

1y
2)

the budget limit required by top management is a constraint for succeeding requirement processes;

the maintenance strategy developed for the system may impose conditions or constraints on
requirements (repair times and/or spares levels may drive reliability values), or may define

capability requirements directly (e.g., built-in-test functionality to support mainten
isolation).

ance fault

Id
su

entify the stakeholder requirements and functions that relate to critical quality character
Ch as assurance, safety, security, environment, or health.

[ISO/IEC/IEEE45288:2015, 6.4
[ISO/IEC/IEEE 12207:2017, 6.4

stics

2.34d) 2)]
2.34d) 2)]

Ddfine stakeholder requirements consistent with life cycle concept§, scenarios, interactions
stfaints, and critical quality characteristics.

[IS0/IEC/IEEE 15288:2015, 6.4
[ISO/IEC/IEEE 12207:2017, 6.4

con-

2.3d) 3)]
2.3d) 3)]

Cri
int

As

requirements. This includes identification (of existing systems that provide similar ful
capabilities, specified functions or capabilities applicable to the new system-of-interest, and in

on
NO

Re
for

requirements sources, ineluding:

fical quality characteristics are aspects of the syStem that are essential to help dete
pority of the system and its operating environmént:

part of this task, it is important to identifjand assess opportunities to reuse previous

the extent of reusability.
E4  SeelSO/IEC 26551 for additional guidance on requirements reuse.

juirements and needs elieitation is an iterative activity. Consider several different f
identifying requirements-and needs during elicitation to better accommodate the divs

structured workshops with brainstorming;
interviews, questionnaires;
observation of environment or work patterns (e.g., time and motion studies);

technical documentation review;

rmine the

y existing
\ctions or
formation

echniques
brse set of

Tarket amatysis Or COMpetitive SYStenT aSSeSSIIeTTt;
simulations, prototyping, modelling;

benchmarking processes and systems; and

organizational analysis techniques (e.g., Strength - Weakness - Opportunity - Threat analysis,

product portfolio)

System stakeholders can be authoritative sources for requirements of the system that represent
their interests or area(s) of expertise. However, they usually are not familiar with how to transform
their expertise into well-formed requirements statements. In addition to these human sources of
requirements, important system requirements often are imposed by other systems in the environment
that require some services of the system, or act to constrain the system, or even from fundamental
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characteristics of the application domain. There may also be safety or other constraints that drive
system requirements.

A description of the user community (typically found in the organization concept of operations) may
provide common understanding across the effort and validate the appropriateness of scenarios. A user
description may cover the demographic group(s) to which a product will be marketed or the specific
personnel categories that will be assigned to employ the system or otherwise benefit from its operation.

Involving the stakeholders in the verification of the stakeholder requirements (e.g., well-formed
requirements) during stakeholder requirements and needs elicitation can also aid early validation by
those stakeholders that the statements accurately capture their needs. Apply the characteristics and
guidelined for building well-formed requirements statements provided in 5.2.

6.3.3.6 Analyze stakeholder requirements.

This activ]ty consists of the following tasks.

Analyze the complete set of stakeholder requirements.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 €) [1)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 €) L]

Requirements should be analyzed for the characteristics defined in"5.2.5 and 5.2.6. Requirements
should be|prioritized and may be classified as described in 5.2.8,“The use of checklists or standard
templatesfhelps in the review process.

If stakeholder requirements from existing or legacy systems-have been identified as candidates |for
reuse, thely should be analyzed for use based on factors<such as applicability, feasibility, availability,
quality, copt effectiveness, value and currency. While reusing requirements, a careful consistency chgck
of reused |[requirements with the system-of-interest'sS\specific requirements should be performed in
order to agsure consistency.

Define critical performance measures that emable the assessment of technical achievement.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 €) R)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 €) P)]

Identify the measures of performance and technical performance measures that are needed to assess
achievemgnt of each stakeholder requirement.

Feed baclf the analyzed requirements to applicable stakeholders to validate that their needs and ex
pectationk have been.adequately captured and expressed.

[ISO/IEC/IEEE 15288:2015, 6.4.2.3 ) B)]
[ISO/IEC/IEEE 12207:2017, 6.4.2.3 €) B)]

It is normphfer there to be one or more formally scheduled points in the requirements engineerfing
process where the requirements are validated. The objective is to identify any problems before
resources are committed to implementing a system solution for the requirements. Requirements
validation is concerned with the process of examining the requirements set to help ensure that it
defines the right system, i.e. the system that the stakeholder expects. The most common activities in
requirements validation are conducting requirements reviews, simulation, and prototyping.

Requirements validation is subject to approval by the project authority and key stakeholders. This
activity is invoked to confirm that the requirements properly reflect the stakeholder needs and to
establish validation criteria, i.e. that we have the right requirements.

NOTE Additional guidance on validating usability requirements can be found in ISO/IEC TR 25060 and ISO/
[EC 25062.
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Resolve stakeholder requirements issues.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 €) 4)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 €) 4)]

It is important to continue to perform requirements negotiation during the analysis and allocation of
requirements, because conflicts will occur. Negotiation might be needed among stakeholders requiring
mutually incompatible features, or due to conflicts between desired performance requirements,

aints,available budget and deli ostcases-itisne toconsult with the
stakeholder(s) to reach a consensus on an appropriate trade-off. It is often important fof¢pntractual

cConsL a D pLUdgae alallWals e ned e allaala e " e a O ane

olution techniques may be applicable to facilitate the resolution and are dependent-on the specific

e organizations consider requirements negotiation to be part of requirements validption. The
spégcific process subcategory is not important as long as the conflict reSelution occurs ds early as
pogsible in the requirements analysis task.

6.3.3.7 Manage the stakeholder needs and requirements definition

This activity consists of the following tasks.

OHtain explicit agreement [with designated stakeholders}-on the stakeholder requirements.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 f) 1)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 ) 1)]

Compducting requirements reviews is perhaps the most common means of both verification andfvalidation
of the requirements specification(s). A group-of reviewers is constituted with a brief to look [for errors,
mistaken assumptions, lack of clarity, verifiability issues and deviation from standard prdctice. The
cotpposition of the group that conducts the review is important (at least one representative of the
acquirer should be included for an-acquirer-driven project, for example) and it may help fo provide
guidance on what to look for in theform of checklists.

Reyiews may be conducted atany level of the system structure in the set of requirements. Variopis types of
reyliews may be applicable throughout the development and maintenance of the requirementsg, including
technical reviews, inspections and walk-throughs. Effective early requirements review and|validation
car be achieved usinglow fidelity prototypes to obtain feedback from potential users of the sygtem.

NOFE1  Additiénal guidance on reviews can be found in IEEE Std 1028-2008.
NO[FE 2  Discussion on prototyping and simulation is contained in 6.3.3.2.

The agteement on stakeholder requirements may be limited to individual stakeholders only agreeing
on [subsets of the stakeholder requirements. There may be conflicts among the totality of sfakeholder
requirements. It 1s the business of stakeholder requirements to record the totality of stakenolder needs
even if there are conflicts among these needs. Agreement among stakeholders should happen on the
basis of system requirements, not necessarily on the basis of stakeholder requirements.

Maintain traceability of stakeholder needs and requirements.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 f) 2)]

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 f) 2)]

Requirements traceability should be established and maintained to document how the formal
requirements are intended to meet the stakeholder objectives and achieve stakeholder agreement.
Stakeholder requirements need to be captured, traced and maintained throughout the system life
cycle and beyond, and placed under configuration control. Use of a requirements management tool can
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facilitate this process. More discussion on the application of traceability can be found in 6.4.3.5 of this
document under task 2.

NOTE3  Additional guidance on placing information under configuration control can be found in ISO/IEC/
IEEE 15288:2015, 6.3.5, and in 6.6.2.2 of this document.

NOTE 4  5.2.5 describes requirements traceability as it pertains to requirements engineering.

Consideration should be given to using a requirements management tool, especially for more complex
projects. This tool should have the capability to trace linkages between requirements to show
relationships. A requirements management tool is intended to facilitate and support the systematic
managing| of requirements throughout the project life cycle. This includes, but 1s not limited]to,
requiremgnts elicitation, requirements analysis, requirements change management, requirements
reuse and [requirements quality assessment.

NOTE 5
IEC TR 247

Additional information and guidelines on requirements management tools can be |found in I
b6.

50/
The requ the

NS
Lhe

rements repository should first be populated with the source doeumentation of

stakehold¢r needs, project constraints (such as from business policies/rules) and,any other conditi
that provide the basis for the total set of system requirements that will govern its design. Both
source andl rationale for each requirement need to be captured.

The requit
criticality

ind

ements repository should also include any requirements attfibutes, including the priority
of the requirements. Additional information on requirements attributes can be found in 5.]

Provide Key [artifacts and] information items that have been&elected for baselines.
[ISO/IEC/IEEE 15288:2015, 6.4.2.3 f)

[ISO/IEC/IEEE 12207:2017, 6.4.2.3 f)

Informati
include:

dpn items that can be output as part of-tHe Stakeholder Requirements Definition proc

Stakel

nolder Requirements Specifications

Concept of Operations; and

Systeimn Operational Concept.

A key artif

Additiona
and Anney

6.4 Syst

act would be the requirements repository.

es A and B.

em [System/Software] Requirements definition process

6.4.1 Purpose

information ofi these requirements-related information items can be found in Clauses 7 o 9

The purpose of the System [System/Software] Requirements Definition process is to transform the
stakeholder, user-oriented view of desired capabilities into a technical view of a solution that meets
the operational needs of the user.

This process creates a set of measurable system requirements that specify, from the supplier’s per-
spective, what characteristics, attributes, and functional and performance requirements the system
is to possess in order to satisfy stakeholder requirements. As far as constraints permit, the require-
ments should not imply any specific implementation.

[ISO/IEC/IEEE 15288:2015, 6.4.3.1]
[ISO/IEC/IEEE 12207:2017, 6.4.3.1]
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.2 Outcomes

As
tio

a)

b)

aresult of the successful implementation of the System [System/Software] Requirements Defini-
n process:

The system [or element]| description, including system interfaces, functions and boundaries, for a
system solution is defined.

System[ /software] requirements (functional, performance, process, non-functional, and interface)
and design constraints are defined

‘)
d)

e)

f)

Criticat performmance Measures are aetined:
The system[/software] requirements are analyzed.

Any enabling systems or services needed for system[/software| requirements defipition are
available.

Traceability of system|[/software] requirements to stakeholder requirements is developgd.
[ISO/1EC/IEEE 15288:201)5, 6.4.3.2]

[ISO/IEC/IEEE 12207:2017, 6.4.3.2]

6.4

6.4
Th

org
De

6.4
Th

.3 Activities and tasks

.3.1 General

b project shall implement the following activities and tasks in accordance with |applicable
anization policies and procedures with respect to the System [System/Software] Requirements
inition process.

.3.2 Prepare for System [System/Software] Requirements Definition

s activity consists of the following-tasks.

D¢
an

fine the functional boundary ofthe system [software system or element] in terms of the hehaviour
d properties to be provided.

[ISO/IEC/IEEE 15288:2015, 6.4.3.3 a) 1)]
[ISO/IEC/IEEE 12207:2017, 6.4.3.3 a) 1)]

Sca

sy9
Th

pe problems can be minimized by establishing boundary conditions for the system| software
tem, elementor service with the stakeholders before defining the system or software reqyiirements.
ree factors¢hat affect the boundary conditions are:

Orgahization - stakeholders should have an understanding of the organization in which the targeted
system or software will be used and of the real mission or objective of that organization

Environment - stakeholders should be aware of the maturity of the domain of the system-of-interest,
the certainty of interfaces between the system-of-interest and other systems in the operational
environment, and the role of the system-of-interest relative to other systems in the operational
environment.

Constraints - stakeholders should consider the constraints that affect the life cycle of the system-of-
interest, such as cost, schedule, political, environmental or operational.

Define the system|[ /software] requirements definition strategy.

[ISO/IEC/IEEE 15288:2015, 6.4.3.3 a) 2)]
[ISO/IEC/IEEE 12207:2017, 6.4.3.3 a) 2)]
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The strategy includes approaches, milestones, resources and specific considerations required to identify
and define the system or software requirements and manage the requirements through the life cycle.

Identify and plan for the necessary enabling systems or services needed to support system|[ /soft-
ware] requirements definition.

[ISO/IEC/IEEE 15288:2015, 6.4.3.3 a) 3)]
[ISO/IEC/IEEE 12207:2017, 6.4.3.3 a) 3)]

Enabling systems or services facilitate the life cycle activities of the system. In the case of system or

software rnqnirnmohfc Hnﬁ'nih'nn, fhoy include tools and rnpncifnrinc that can be used to elicit cycf m

requiremgnts from stakeholders and to capture, manage and transform this information.

Obtain orfacquire access to the enabling systems or services to be used.

[ISO/IEC/IEEE 15288:2015)6.4.3.3 a)
[ISO/IEC/IEEE 122072017, 6.4.3.3 a)

This can ificlude scheduled or specified access to business data systems or othertesources that are h
internal of external to the organization.

6.4.3.3 Define system|[/software] requirements

This activ]ty consists of the following tasks.

Define eafrh function that the system [software system or eletnent] is required to perform.

[ISO/IEC/IEEE 15288:2015, 6.4.3.3 b)
[ISO/IEC/IEEE 12207:2017, 6.4.3.3 b)

1)]
1)]
ind

As a bette
elements (
and effect]
assessmer
functional

- understanding is gained of the interactiof’s and interfaces among the various functions 3
f the system or software, requirements‘are generated through combinations of performance
iveness analyses, trade studies, design development, interface definitions and cost/bengfit
ts. The architecture can be used te.identify functions, functional interactions and behavioyrs,
flow items, etc.

Again, fory
previously
functions

the system or software;sit is important to identify and assess opportunities to re
existing requirementsiThis includes identification of existing systems that provide sim
or capabilities, specified functions or capabilities applicable to the new system-of-inter

1Se
lar
est

and information on the extentof reusability.

NOTE See ISO/IEC 26557 for additional guidance on requirements reuse.

Identify required states or modes of operation of the software system.

[ISQ/EC/IEEE 12207:2017 6.4.3.3b)

)]

The characteristics of software states or modes of operation lead to the software functional
requirements.

Define necessary implementation constraints.
[ISO/IEC/IEEE 15288:2015, 6.4.3.3 b) 2)]

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 b) 3)]

It is important to validate constraints with stakeholders and to be certain they are fully understood
and correct before evolving a set of system/software requirements and the architecture. In addition
to operational scenarios and requirements, implementation constraints may also come from external
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drivers, such as interfacing systems in the operating environment, enabling systems or regulatory
requirements.

Identify system requirements that relate to risks, criticality of the system, or critical quality charac-
teristics.

[ISO/IEC/IEEE 15288:2015, 6.4.3.3 b) 3)]

Identify requirements that relate to risks, criticality of the software system, or critical quality char-
acteristics.

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 b) 4)]

Teghnical measures are used to provide insight into the progress of the system or systen) elements
in |achieving the technical parameters specified in the requirements. These in¢lude | Measures
of [Performance (MOP) and Technical Performance Measures (TPM). An MOP is & megsure that
characterizes physical or functional attributes relating to the system operation. MOPs are|measured
ungler operational environment conditions. A TPM is a measure used to assess design| progress,
corppliance to performance requirements, and technical risks for critical performance parameters.
Seq ISO/IEC/IEEE 24748-2 for more information on these. The quality in{use measures afe used to
determine whether a product meets the needs of specified users tg,achieve specified goals with
effectiveness, productivity, safety and satisfaction in a specified coentext of use in a realisfic system
enyironment.

The architecture can also be used to help identify critical quality characteristics and to identify areas
of fisk.

Ddfine system requirements and rationale.
[ISO/IEC/IEEE 15288:2015, 6.4.3.3 b) 4)]
Ddfine system/software requirements and requirements attributes, including the following
i) | Data elements, data structures and formats, and database or data retention requirements;

ii)| User interfaces and user documentation (information for users) and user training;
iii] Interfaces with other systems and services;

iv] Functions and non-functienal characteristics, including critical quality characteristic4 and cost
targets;

v)| Transition of operational processes and data from existing automated and manuall systems,
migration appreach and schedule, software installation and acceptance of the product; and

vi] Requirement attributes, such as rationale; priority; traceability to software system |elements;
test cases,"and information items; methods of verification; inclusion in approved base]ines; and
evaluated risk.

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 b) 5)]

The architecture can be used as a source for identifying system requirements.

Again, both the source and rationale for each requirement need to be captured. The traceability should
be updated and maintained to document how the formal system or software requirements, including
derived requirements, are intended to meet the stakeholder requirements and objectives and achieve
stakeholder agreement.

The choice of parameters for software specification depends on the software element, architecture and
stakeholder needs.

Specifications are collections of requirements. They describe essential technical requirements for
products, materials and the criteria for determining whether those requirements are met. Requirements
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specifications that are important as part of the System/[Software] Requirements Analysis Process may
include:

— System Requirements Specification; and
— Software Requirements Specification.

9.5 and 9.6 contain detailed specification content for the system and software requirements
specifications.

The benefits of documenting the system requirements and the software requirements include:

— it est;Jblishes the basis for agreement between the acquirers or suppliers on what the productis to
do (in|market driven projects, the user input may be provided by marketing);

— itforcps arigorous assessment of requirements before design can begin and reduces later redesign;
— it proyides a realistic basis for estimating product costs, risks and schedules;

— organjzations can use the specifications to develop validation and verificatien plans;
— itproyidesaninformed basis for deploying a product to new users or new-0perational environments;

— it proyides a basis for product enhancement.

6.4.3.4 Analyze system[/software] requirements

This activ]ty consists of the following tasks.

Analyze the complete set of system|[/software] requirerments.
[ISO/IEC/IEEE 15288:2015, 6.4.3.3 c) [1)]

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 ¢) [1)]

Again, for system/software requirements;.it is important to verify that requirements are well
formulatefl. Review all requirements for_the characteristics of a good requirement and good set of
requiremgnts as described in 5.2.5 and 5:2°6.

The archifecture can be used to helpanalyze the set of requirements to help ensure that all featufres
and functipns of the architecture are properly represented in the requirements.

If system/|software requirements from existing or legacy systems have been identified as candidagtes
for reuse, fhey should be @nalyzed for use based on factors such as applicability, feasibility, availabia]]ity,
quality, copt effectiveness; value and currency. While reusing requirements, a careful consistency chgck
of reused [requirements with the system-of-interest's specific requirements should be performed in
order to agsure censistency.

NOTE1 [SeélSO/IEC 26551 for additional guidance on requirements reuse.

The classifications in 5.2.8 can help with this task. The 'prepare for verification' activity of ISO/IEC/
IEEE 15288, 6.4.9.3 a) or ISO/IEC/IEEE 12207:2017, 6.4.9.3 a), should be used for the definition, planning,
and execution of requirements verification.

Define critical performance measures that enable the assessment of technical achievement.
[ISO/IEC/IEEE 15288:2015, 6.4.3.3 c) 2)]

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 ¢) 2)]

Identify the measures of performance and technical performance measures that are needed to
assess achievement of each system requirement. The architecture can be used to help define critical
performance measures. Sometimes the architecture will explicitly identify where measures are
important for overall system suitability.
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addition to verification of the requirements, the following activity addresses validation of the

requirements, individually and as a set, as properly representing the stakeholder needs.

Feed back the analyzed requirements to applicable stakeholders for review.

[ISO/IEC/IEEE 15288:2015, 6.4.3.3 ¢) 3)]
[ISO/IEC/IEEE 12207:2017, 6.4.3.3 ¢) 3)]

Requirements validation helps to ensure that stakeholder requirements have been correctly
transformed into system requirements. Various techniques can be used, including stakeholder reviews,

ppropriate
may need

be employed so that all stakeholders are accounted for. Reviews are discussed im6:3.]
ument under task 1.

B.7 of this

ted easily.
ht includes
consistent

reflecting the intent of the stakeholder requirements. Checklists are oftefddeveloped to aid t

ereviews

to

Prq
NE
red
evd
fee

elp ensure that all applicable categories of requirements have beer\¢ensidered and docurnented.

totyping is commonly employed for eliciting requirements,¥alidating the interpretatiion of the
tem requirements, clarifying or examining requirement @attributes and identifying any omitted
uirements. The advantage of prototypes is that they.provide a richer context for stakeholder
luation and input, they can make it easier to interpret the'assumptions, and they can proyide useful
dback on why they are wrong. For example, the dynamic behaviour of a user interface can be better

lerstood through an animated or static prototype than through textual description or
dels. There are also some disadvantages, however. These include the cost of developing p|
ential erroneous assumptions and unwarranted expectations and quality problems with 1
totypes. Effective early requirements review and validation can be achieved using the aj
bl of fidelity for prototypes when the purpose of the prototype is well understood. T
blity and build quality should be based\on the purpose of the prototype.

un
mo
pot
prd
lev|
fid
Mo
ady

ser
Ar

delling and simulation can be used to assist the stakeholder validation of the requiren
rantage of modelling and simulations is that they can demonstrate interactions and
sitivity analysis when the results are not what the stakeholder expected. Models and view
hitecture Definition proc¢éss can be used to assist in stakeholder validation of requiremer

NO
arc

[E2 See ISO/IEC/IEEE 42020 for additional information on the role of modelling in dev
hitecture and in helping to identify relevant requirements.

Static conceptual modelling is another technique that can be used. The purpose is to aid undg
of the problenrrather than to initiate design of the solution. Hence, conceptual models
models of entities from the problem domain configured to reflect their real-world relatio
dependeneies. There are several kinds of models that can be developed. These include data

flowsy state models, event traces, user interactions, object models, system context models

graphical
rototypes,
pw fidelity
hpropriate
ne level of

hents. The
allow for
s from the
ts.

tloping the

rstanding
comprise
ships and
d control
and many

ot

ers’The factors that influence the choice of model include:

The nature of the problem: some types of application demand that certain aspects be analyzed
particularly rigorously. For example, control flow and state models are likely to be more important
for real-time systems than for an information system.

Expertise: it is often more productive to adopt a modelling notation or method with which the
supplier has experience. However, it may be appropriate or necessary to adopt a notation that is
better supported by tools, imposed as a process requirement, or simply ‘better’.

The process requirements of the acquirer: acquirers may impose a particular notation or method.
This can conflict with the previous factor.
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— The availability of methods and tools: notations or methods that are poorly supported by training
and tools might not reach widespread acceptance even if they are better suited to particular types

of pro

blem.

Formal modelling that uses notations based upon discrete mathematics and that is traceable to logical
reasoning has made an impact in some specialized domains. Formal modelling may be imposed by
acquirers or standards or may offer compelling advantages to the analysis of certain critical functions
or elements.

Identify
quireme

Resolve sy

I?II?S.

stem requirements issues.

[[SO/IEC/IEEE 15266:2015, 6.4.3.5 £)
d resolve issues, deficiencies, conflicts, and weaknesses within the complete set of re*

[ISO/IEC/IEEE 12207:2017:6:4.3.3 c)

)

2l

It is impot
system re
requireme

6.4.3.5

This activ

quirements, because conflicts will occur. Requirements support a usable design when
nts set is complete, consistent and accurate.

Manage system|[/software] requirements

ty consists of the following tasks.

tant to continue to perform requirements negotiation during the analysi§)and allocation of

the

Obtain ex

plicit agreement on the system[/software] requirements:
[ISO/IEC/IEEE 15288:2015, 6.4.3.3 d)

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 d)

1]
)]

Once agai
and valid
stakehold
the owner
responsib

1, conducting requirements reviews is perhaps the most common means of both verificat
htion of the requirements and to facilitate agreement on requirements. Additiona
brs should be prepared to reach and maintain the agreement through negotiation. Typica
of the system/software requiremefts is responsible for leading the negotiation. Whoeve
e should have the necessary negotiation skills.

jon
lly,

1y,
I is

Maintain

traceability of the system[ /software] requirements.
[ISO/IEC/IEEE 15288:2015, 6.4.3.3 d)

[ISO/IEC/IEEE 12207:2017, 6.4.3.3 d)

Requirem
effects of
fundamen
met in the
that stake
requireme

NOTE
requir

to arc
to sys

to ver

bnts tracing is(concerned with recovering the source of requirements and predicting
requirements~change. The traceability should include interface requirements. Tracing
kal to performing coverage analysis (to help ensure that all stakeholder requirements

holdér, requirements have been satisfied); and impact analysis when requirements chang
ntshould be traceable:

the
Fis
hre

design.and that each low-level requirement is justified); compliance analysis (to documient

. A

re requirements);

to lower-level requirements (e.g., stakeholder to system to element and ultimately to hardware and
softwa

In application, traceability down is accomplished through requirements allocation as the derived

ements are yet to be developed.
hitecture (e.g., logical or physical);
tem elements (e.g., software and hardware elements that implement the requirement);

ification/test entities that satisfy it, along with any supporting models and analysis; and

which it was transformed.

40

upwards to the parent requirements from which it was derived or to the stakeholder needs from
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Each requirement should also be traceable upwards to the requirements and stakeholders that
motivated it (from a software requirement back to the system requirement(s) that it helps satisfy, for
example). In the case of requirements derived from trade or design studies, those derived requirements
should be traceable back to the study from which they derive, and the study should be traceable back to
the high-level requirements by which it was informed. Bi-directional traceability is a technique that can
be used to:

— improve the integrity and accuracy of all requirements, from the system level all the way down to
the lowest level system element;

— _allow tracking of the requirements development and allocation with related measures such as
requirements coverage, compliance and complexity;

— | provide a means of documenting and reviewing the relationships between layersof’requirements
that capture certain aspects of the design; and

— | support easier maintenance and change implementation of the system in thefuture.

Prpvide key [artifacts and] information items that have been selected for’baselines.
[ISO/IEGHEEE 15288:2015, 6.4 3.3 d) 3)]

[ISO/TEC/IEEE 12207:2017, 6.43.3 d) 3)]

The requirements shall be configuration controlled. The ancillary information recorded 4long with
thd requirements can include a summary rationale for each requirement, decisions, assumpfions and a
chgnge history, along with the requirements categorization‘information described in 5.2.8. Jnce again,
usg of a requirements management tool facilitates a,cumbersome and complex project of mpintaining
redquirements traceability and configuration contrel

Infprmation items that can be output as part of the System Requirements Definition process jnclude:
— | System Requirements Specification; and
— | Software Requirements Specification.

Adgitional information on these requirements-related information items can be found in Cladses 7 to 9.
6.3 Requirements engineering activities in other technical processes
6.5.1 Requirements-activities in architecture definition

6.5.1.1 General

The purpose)of the Architecture Definition Process is to generate system architecture alterpatives, to
selgct one-or more alternative(s) that frame stakeholder concerns and meet system requirements, and
to ¢xpress this in a set of consistent views.

NOTE Activities a), b), ), e), and f) are not included as there is no specific guidance related to requirements
engineering.

6.5.1.2 Relate the architecture to design
This activity consists of the following tasks.

NOTE Tasks 1), 4), and 5) under this activity are not included, as there is no specific guidance related to
requirements engineering.
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Define the interfaces and interactions between system elements and with external systems.
[ISO/IEC/IEEE 15288:2015, 6.4.4.3 d) 2)]
Define the interfaces and interactions among the software system elements and external entities.
[ISO/IEC/IEEE 12207:2017, 6.4.4.3 d) 2)]

Interface requirements (mechanical, electrical, data and envelope) are important types of requirements
that need to be thoroughly documented. They can be included in specifications or Interface Control

L L

Document
incorpora

an-da A+ a0 Ll £ +1 aid £+l He Y £ TL H ey £
SEEcssivasiv v aua v traCCaprC—Tt0 I STOC S~ O trrCTreCT rat e rac CTr equtT CIITCTIesS

ed into the architecture definition. Interface documents are shared by the programs inveol

|vaw |vAw)

with the ipteractions between systems. Models can also be used to control interfaces.

re
red

Partition

align and allocate requirements to architectural entities and system elements.
[ISO/IEC/IEEE 15288:2015, 6.4.4.3 d)

[ISO/IEC/IEEE 12207:2017, 6.4.4.3 d)

)]
B)]

A candida
which the
requireme
validation

Le architecture is defined in terms of the requirements for the set'ofSystem elements fT
system is configured. It is important to establish and maintainsthe traceability betw
nts and the architecture, including the system elements andvinterfaces. Verification :
criteria for the system elements should be identified and recorded as derived requireme

om
ben
ind
nts

are generdted.

NOTE
processes g

The Architecture Definition process is expanded on inASO/IEC/IEEE 42020 where six architect
re specified.

ure

6.5.2 Requirements activities in verification

6.5.2.1 (General

The purpo
fulfils its s

se of the Verification Process is to prévide objective evidence that a system or system elemlent
pecified requirements and characteristics.

=

T

NOTE 1
IEEE 12207

Additional guidance on verification can be found in ISO/IEC/IEEE 15288:2015, 6.4.9 or 1SO/I
12017, 6.4.9.

¢/

M

NOTE 2  [Activity b) is not included as there is no specific guidance related to requirements engineering.

6.5.2.2 Prepare for verification

This activ]ty consists of the following task.

NOTE 1
related to 1

Tasks-1),°2), and 4) through 7) under this activity are not included, as there is no specific guidajnce
equirements engineering.

Select appropriate verification methods or techniques and associated criteria for every verifica-
tion action.

[ISO/IEC/IEEE 15288:2015, 6.4.9.3 a) 3)]
[ISO/IEC/IEEE 12207:2017, 6.4.9.3 a) 4)]

This activity is facilitated by initially associating a verification method as requirements are created.
Verification methods should be documented. Documentation may include requirements verification and
traceability matrix or verification statements in a verification plan. A verification method defines how
(including success criteria and closure approach), where and when each requirement's compliance can
be proven for acquirer acceptance. A verification method is associated with each requirement to define

© ISO/IEC 2018 - All rights reserved

42 © IEEE 2018 - All rights reserved


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148

:2018(E)

activities that yield objective information to prove satisfaction of the requirement. A good verification
method definition addresses some or all of the following content considerations.

How - identify which verification method to be applied (see list below).

Who -identify the organization or person with thelead responsibility for performing the verification,

such as a contractor, subcontractor, vendor, product team or supplier.

When - designate a time in the program plan when the verification is to be done. This sh
event-based, and not a calendar date, accomplishment.

ould be an

Th
req

Ingpection - an examination of the item against applicable documentation to cenfirm compl

red
(e
use
gau

Go
bet

An
cor
or

the
An
tha
car
vel
eny

Go
an:
be

simulations, are acceptable-for the provision of objective proof or requirements compliance.

De
mi

stimuli selected‘hy the supplier to show that system or system element response to stimuli

or

arg
redg
cor

vvhere — specily any unique venue and environment needed Ior the verirication activity.

ere are four standard verification methods to use to obtain the objective eyidence
uirements have been fulfilled: inspection, analysis or simulation, demonstration-and test|

uirements. Inspection is used to verify properties best determined by examination and ol
., - paint colour, weight, etc.). Inspection is generally non-destructivé.and typically in
of sight, hearing, smell, touch and taste; simple physical manipulatien; mechanical and
ging; and measurement.

bd practice: Include identification of the document(s) or drawing(s) to use to make the c
ween what is required versus what is being inspected.

ditions to show theoretical compliance. Used where testing to realistic conditions cannotb
s not cost-effective. Analysis (including simulation) may be used when such means est
appropriate requirement, specification, or defived requirement is met by the propose
hlysis may also be based on 'similarity’ by reviewing a similar item’s prior verification and g
t its verification status can legitimately be\transferred to the present system element.
only be used if the items are similar indesign, manufacture and use; equivalent or mor¢
ification specifications were used for the similar system element; and the intended o
rironment is identical to or less rigorous than the similar system element.

bd practice: Identify the generic name of the analysis (like Failure Modes and Effects
ilytical or computer tools, er-numeric methods; the source of input data; and how raw
analyzed. Review and agree with the acquirer that the analysis methods and tools,

monstration - a gualitative exhibition of functional performance, usually accomplished
nimal instrumentation or test equipment. Demonstration uses a set of test activities w

Fo show that'operators can perform their allocated functions when using the system. Ob

made.and compared with predetermined responses. Demonstration may be appropr
uirenients or specifications are given in statistical terms (e.g., mean time to repair, aver
suniption, etc.).

that the

ance with
pservation
cludes the
electrical

bmparison

nlysis (including modelling and simulation) - use of dnalytical data or simulations under defined

e achieved
blish that
l solution.
onfirming
Similarity
stringent
perational

Analysis),
data is to
including

vith no or
th system
is suitable
servations
iate when
hge power

Good practice: State who the witnesses should be for the purpose of collecting the evidence of success,
what general steps are to be followed, and what special resources are needed, such as instrumentation,
special test equipment or facilities, simulators, specific data gathering, or rigorous analysis of
demonstration results.

Test - an action by which the operability, supportability, or performance capability of an item is
quantitatively verified when subjected to controlled conditions that are real or simulated. These
verifications often use special test equipment or instrumentation to obtain very accurate quantitative
data for analysis.

Good practice: State who the witnesses should be for the purpose of collecting the evidence of success.
Identify the test facility, test equipment, any unique resource needs and environmental conditions,
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required qualifications and test personnel, general steps that are to be followed, specific data to be
collected, criteria for repeatability of collected data, and methods for analyzing the results.

NOTE 2  Certification is often included as an alternative method. Certification is a written assurance that
the system or system element has been developed in accordance with the required standard and meets the
requirements. This assures that the system or system element can perform its assigned functions to a negotiated
standard. The development reviews and system verification and validation results form the basis for certification.
Certification is generally performed by a third party against an accepted standard.

This information is included and documented in a Requirements Traceability Matrix (RTM) or a
Verification Cross Reference Matrix (VCRM).

6.5.2.3 Manage results of verification
This activ]ty consists of the following task.
NOTE1 ([Tasks 1), 2), 3), and 5) under this activity are not included, as there is no specific guidance relatedl to

requirements engineering.

NOTE 2 JAnomalies identified can result in requirement changes in any of the technical processes.

Maintain traceability of the verified [software] system elements.

[ISOAEC/IEEE 15288:2015, 6.4.9.3 ¢)
[ISO/IEC/IEEE 12207:2017, 6.4.9.3 ¢)

)]

)]

EEnt
nt

ith

Requirements Traceability is frequently used as a single point of ae¢ountability for tracing a require
back to the source of the requirement and forward through the life cycle to assess that the require
has been met. In requirements traceability, verification methods and information are associated w

the requirfements to indicate how the system or systenielement is to be verified to show it meets fhe
requiremgnts. As the system moves through the life cycle phases, traceability of the requirementg to
the work groducts should be added. It is importantté’include unique identifiers for each requirement.
6.5.3 Requirements activities in validation

6.5.3.1 (eneral

The purpqgse of the Validation process is to provide objective evidence that the system, when in yse,
fulfils its Business or mission gbjectives and stakeholder requirements, achieving its intended use i its
intended gperational environment.

NOTE1 [Additional guidance on validation can be found in ISO/IEC/IEEE 15288:2015, 6.4.11 or ISO/IEC/
IEEE 12207%:2017, 6.4.11¢

NOTE 2  [Activity.b)is not included as there is no specific guidance related to requirements engineering.
6.5.3.2 Preepare for validation

This activity consists of the following task.

NOTE

requirements engineering.
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Tasks 2) through 7) under this activity are not included, as there is no specific guidance related to

© ISO/IEC 2018 - All rights reserved
© IEEE 2018 - All rights reserved


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148:2018(E)

Identify the validation scope and corresponding validation actions.
[ISO/IEC/IEEE 15288:2015, 6.4.11.3 a) 1)]

Identify the validation scope, including the characteristics of the software system, element, or artifact
to be validated, and the expected results of validation.

[ISO/IEC/IEEE 12207:2017, 6.4.11.3 a) 1) i)]

6.5.3.3 Manage results of validation

This activity consists of the following task.

NO['E Tasks 1), 2), 3), and 5) under this activity are not included as there is no‘specific guidancg related to
requirements engineering.

Maintain traceability of the validated system elements.
[ISO/IEC/IEEE 15288:2015, 6.4]11.3 c) 4)]

[ISO/IEC/IEEE 12207:2017, 6.411.3 )4)]

Sydtem validation confirms that the system, as~built, satisfies stakeholder stated needs and
requirements, that it is the right system. Traceability should be maintained and may be docymented in
a Requirements Traceability Matrix (RTM) or similar information item.

6.6 Requirements management

6.4.1 Management overview

Requirements management encompasses those tasks that record and maintain thg evolving
redquirements and associatedcontext and historical information from the requirements epgineering
actiivities. Requirements (mahagement also establishes procedures for defining, contr¢lling and
publishing the baseline requirements for all levels of the system-of-interest. Effective requirements
management occurs Within the context of an organization's project and technical processes ps defined
in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207.

Requirements fare rarely static. Requirements that are likely to evolve should be identified and
cotnmunicated to both acquirers and the technical community. A core subset of requiremernts may be
frogen early”The impact of proposed new requirements are evaluated to help ensure that|the initial
intent 0f the requirements baseline is maintained or that changes to the intent are undenstood and
acdepted by the acquirer.

In almost all cases, requirements understanding continues to evolve as life cycle activities proceed.
This often leads to the revision of requirements late in the life cycle. Perhaps the most crucial point of
understanding about requirements engineering is that a significant proportion of the requirements will
change. This is sometimes due to errors in the analysis, but it is frequently an inevitable consequence of
change in the environment, such as changes in the acquirer’s operating or business environment, or in
the market into which the system is sold.

However, care should be exercised in making requirements changes during the life cycle. While some
may be unavoidable, excessive uncontrolled changes can resultin 'requirements creep' that can resultin
cost overruns, schedule delays, design errors, buyer dissatisfaction or even cancellation of the project.
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6.6.2 Change management

6.6.2.1 General

Whatever the cause of requirements changes, it is important to recognize the inevitability of change and
adopt measures to mitigate the effects of change. Change has to be managed by ensuring that proposed
changes go through a defined impact assessment, review and approval process, and by applying careful
requirements tracing and version management. Hence, the requirements engineering process is not
merely a front-end task, but spans the life cycle. In a typical project the activities of the requirements
management evolve over time from elicitation to change management.

6.6.2.2 (onfiguration management

6.6.2.2.1 | General

The purpdse of Configuration Management is to manage and control system elements and’configuratipns
over the ljfe cycle. Configuration Management also manages consistency betweén,a product and|its
associated configuration definition.

NOTE Activities a) and d) through f) are not discussed as there is no(specific guidance related to
requirements engineering.

6.6.2.2.2 | Perform configuration identification
This activ]ty consists of the following task.

NOTE Tasks 2) and 5) under this activity are not includedy’as there is no specific guidance related to
requirements engineering.

Identify the system elements and information:items that are configuration items.
[ISO/IEC/IEEE 15288:2015, 6.3.5.3 b) [1)]

Select the software system elements to be'uniquely identified as configuration items subject to con
figuration} control.

[ISO/IEC/IEEE 12207:2017, 6.3.5.3 b) |1)]

Establish|system, system €lement, and information item identifiers.
[ISO/IEC/IEEE 15288:2015, 6.3.5.3 b) B)]
Identify the attributes of configuration items.

[ISO/IEC/IEEE 12207:2017, 6.3.5.3 b) B)]

The system operational concept and stakeholder, system, software and system element requirements
are identified as information items for configuration control in the configuration management planning
and should have unique identifiers.

Define baselines through the life cycle.
[ISO/IEC/IEEE 15288:2015, 6.3.5.3 b) 4)]

[ISO/IEC/IEEE 12207:2017, 6.3.5.3 b) 4)]

Commonly used baselines are the functional, allocated, developmental and product baselines. The
baselines to be used for a given project, along with their associated levels of authority needed for change

© ISO/IEC 2018 - All rights reserved
46 © IEEE 2018 - All rights reserved


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148:2018(E)

approval, are typically identified in the project's configuration management plan. These baselines are
described as follows.

Functional baseline (requirements baseline) establishesacommonunderstanding of whatthe system
is expected to do (i.e., the agreed system requirement specification and associated specifications

such as external interface definitions). It defines the capabilities the customer expects

to receive

from the system. The functional baseline generally provides a basis of agreement between parties.

Allocated baseline corresponds to the reviewed and versioned system element requirements

specifications, including the interface requirements, at the physical level below the
interest

6.6
Th

NOFE1 Tasks 1) through 3) under this activity are not included,-as there is no specific guidanc
requirements engineering.

.2.2.3 Perform configuration change management

s activity consists of the following task.

Developmental baseline represents the evolving system and system element configy

system of

rations at

selected times during the life cycle. Change authority for this baseline typically restsprimarily with

the supplier organization.

Product baseline corresponds to the detailed specifications and associated detailed desig
that represent the completed system.

n artifacts

b related to

Tr

hck and manage approved changes to the baseline, Requests for Change, and Requests for

[ISO/IEC/IEEE 15288:2015, 6.3
[ISO/IEC/IEEE 12207:2017, 6.1

Variance.
.5.3¢c) 4)]

.5.3¢) 3)]

As
ele
thd
ass

Re
coff

NO
con

6.6

ment requirements, the changes-need to be formally captured and in documented b3

ociated rationale. Requirements traceability should be maintained.

juirements shall be, cenfiguration managed, in accordance with project and or

E2 ISO/IEC/IEEE 15288:2015, 6.3.5 and ISO/IEC/IEEE 12207:2017, 6.3.5 has additional info

6.6

changes are made to the operational concepts and stakeholder, system, software al

requirements along with the eonfiguration information that identifies the specific ch

figuration management processes.

figuration mahagement.

.2.3 Information management

nd system
selines of
anges and

banization

rmation on

.2:341 General

The purpose of the Information Management process is to generate, obtain, confirm, transform, retain,
retrieve, disseminate and dispose of information, to designated stakeholders.

6.6.2.3.2 Prepare for information management

This activity consists of the following task.

NOTE

to requirements engineering.
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Define the items of information that will be managed.
[ISO/IEC/IEEE 15288:2015, 6.3.6.3 a) 2)]

[ISO/IEC/IEEE 12207:2017, 6.3.6.3 a) 2)]

The system operational concept document and stakeholder requirements specification, system
requirements specification, software requirements specification, and other system element requirements

specificati

6.6.2.3.3
This activ

NOTE 1

ons are identified as information items to be managed during the system life cycle.

Perform information management

ty consists of the following task.

requirements engineering.

Tasks 2) through 5) under this activity are not included, as there is no specific guidance related to

Obtain, d4

velop, or transform the identified items of information.
[ISO/IEC/IEEE 15288:2015, 6.3.6.3 b)

[ISOAEC/IEEE 12207:2017, 6.3.6.3 b)

)]
)]

As the op
the config
responsib
created, th

The requi
managem

NOTE 2
informatio

6.63 M

6.6.3.1

The purpo
to support

6.6.3.2

This activ

brational concept document and various requirements)specifications are created reflect
uration baselines, the information items are prewvided to the designated authorities 4
lities for information management. As the requivéments are changed and new baselines
e revised information items are provided for information management.

Fements information shall be managed im,accordance with the organization's informat
PNt process.

[SO/IEC/IEEE 15288:2015, 6.3.6 and<ISO/IEC/IEEE 12207:2017, 6.3.6 have additional detail
Il management.

pasurement for requirements

General

se of the Measurement process is to collect, analyze and report objective data and informat
effective management and demonstrate the quality of the products, services and process

Prepare. for measurement

ty/consists of the following tasks.

ing
ind
hre

jon

on

ion
bS.

NOTE 1
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Tasks 1), 6), and 7) under this activity are not included, as there is no specific guidance related to
requirements engineering.
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Describe the characteristics of the organization that are relevant to measurement[, such as business
and technical objectives].

Identify and prioritize the information needs.
Select and specify measures that satisfy the information needs.

Define data collection, analysis, access and reporting procedures.
[ISO/IEC/IEEE 15288:2015, 6.3.7.3 a) 2) through 5)]

[ISO/IEC/IEEE 122072017, 6.3.7.3 a) 2)40

rough 5)]

Re

andl the product contexts. More than one measure may be needed to provide the.insigh
inf
ing

Otlher useful requirements measures-include:

juirements engineering, as a discipline, benefits from measuring requirements in/eth t

brmation needs for the requirements. Practice has consistently proven varjous useful
Juding:

Requirements quality - existing requirements quality (e.g., againstattributes of 5.2
expected quality feeds into estimating the requirements analysis effdrtycan be used to set
for release of requirements, can be used as an entry criterion inte-requirements and deta
reviews, and can be used in contracting for requirements engiheering services.

Requirements quantity - requirements quantity can be.‘used for measuring rate of p
requirements engineering activities, estimating requirements completeness, and devs
reusing) other requirements engineering metrics suchras average hours per requirement
or design.

Requirementsvolatility -inthe process context, fequirementsvolatility canindicate an orgi
requirements engineering process will not.converge a collection of requirements into a w
set. In the product context, a high volatility'value can indicate risk early by stakeholder

life cycle.

requirements trends;
requirements change frate and backlog;

traceability meaSures (e.g., percentage of parents without children, average numbe
requirementsper’parent — an indicator of design complexity);

requirements verification;
requirements validation; and

TBD-and TBR closure progress per plan.

e process
t into the
measures,

5) versus
h standard
led design

rogress of
loping (or
n analysis

hnization's
pll-formed
5 failing to

reach consensus on system requirements, putting significant risk on subsequent activities in the

r of child

Software requirements are used in software Functional Size Measurement (FSM) methods to assist
with many aspects of managing software projects. FSM methods are organized into two parts: uses
for project management and uses for forecasting and performance management. If FSM methods are
to provide high-fidelity results, it is very important to achieve an accurate and complete allocation and
derivation of a system's software requirements from the system requirements.

NOTE 2  ISO/IEC 14143-1 provides details of FSM concepts and their uses.

NOTE3 ISO/IEC/IEEE 15288:2015, 6.3.7 and ISO/IEC/IEEE 12207:2017, 6.3.7 provide additional information
on measurement process, as does ISO/IEC/IEEE 15939.
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6.6.3.3 Perform measurement

This activity consists of the following tasks.

Integrate [manual or automated] procedures for data generation, collection, analysis and reporting
into the relevant processes.

Collect, store, and verify data.
Analyze data and develop information items.

Record results and inform measurement users.

[ISO/IEC/IEEE 15288:2015, 6.3.7.3 b) 1) through )]
[ISO/IEC/IEEE 12207:2017, 6.3.7.3 b) 1) throuigh #)]

It is good practice to choose measures for which data are readily available through the life’ cycle. The
data colleg¢tion can then be integrated into the requirements related processes to obtain the data 4nd
insight on|a regular basis as the requirements engineering proceeds. It is also good practice to review
the analyZed requirements related measures collectively, looking for predictive trends and projectipns
that can ald risk management.

The requifements measurement shall be managed in accordance with the’organization's measuremgent
process.

7 Information items

The projeft shall produce the following information items as part of the requirements engineerjing
processes

— Busingss requirement specification (BRS);

— Stakeholder requirements specification (StRS);

— Systemn requirements specification (SyRS};and

— Softwpre requirements specification(SRS), if adhering to ISO/IEC/IEEE 12207.

NOTE1 [The Software Requirements:Specification can also be identified as the System/Software Requiremgnts
Specificatign.

The information items shalleontain the content as defined in Clause 9 of this document.

NOTE 2  Multiple specification information items for each of the four document types can be produced infthe
project as discussed in-5:4: For example, the SyRS can be produced for systems and system elements.

NOTE 3 The four specification information items, BRS, StRS, SyRS and SRS can contain similar informafion
items that fould be considered as different views for the same product. For ease of use, this document presqnts
typical contefnts-of the four forms of the specification separately.

NOTE4 The BRS and StRS can have different titles in different domains and can be contained in other
information items, as long as the functionality of these specifications can be clearly referenced.

NOTES5  ISO/IEC/IEEE 15289 provides guidance on identifying and planning the specific information items to
be produced during systems and software life cycles.

The management of information items shall be performed by applying the Information Management
process of ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207.
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The information items do not require physical documentation, so long as required content is easily

available and logically organized.

EXAMPLE

Model-Driven Development (MDD) approaches maintain almost all system information in a

modelling tool. In this case, the information is contextually stored in the modelling tool’s repository. The required

information can be viewed in the model or extracted in report or table formats.

8 Guidelines for information items

This clause also provides recommended structure in the form of an outline for. the
infprmation items.

Business requirements specification

8.24.1 General

The Business Requirements Specification (BRS) describes the organization’s motivation fg
sydtem is being developed or changed, defines processes and policies/rules under which the
usqd and documents the top-level requirements from the stakeholder perspective including ¢
neg¢ds of users/operators/maintainers as derived from theccontext of use in a specific, p
unambiguous manner. In a business environment, the BRS,deScribes how the organization i
ney business or changing the current business in order to)fit a new business environment, 3
utilize the system as a means to contribute to the busingéss. The description includes, at the or
level, the organizational environment, goals and @bjectives, the business model, and the in
enyironment, and, at the business operation level, the business operation model, business
modes, business operational quality, organizational formation and concept of the proposed sy
velrly important that the business managementlevel should actively participate or lead the de

resulting

r why the
system is
pXpressing
recise and
b pursuing
nd how to
banization
formation
operation
ystem. [tis
velopment

of fhe business requirement specification,

information elements of the BRSshould be specified by the business. Business managemgent should
be [responsible for the content of the specification. The BRS serves as the basis of the stalkeholders'
actlive participation in the requirement processes. For example, a business analyst or reprgsentative
usgr from the business can:teview the BRS and discuss the business model or operatior], business

agement can revise the BRS, or a system analyst can review the BRS and discuss potentiall technical
itions. Typical types of requirements included in the BRS are organizational requireinents and
iness requirements.

sol
buj

ents in the
pntents are

NO
Ssys
spe

[E1 ISO/IEC/IEEE 15289 provides guidance to include business and organizational requireni
tem requirements specification. This document includes these requirements in the BRS since the ¢
cified from the perspective of business management.

NO
Use

[E 2(" y'The BRS is often identified with the stakeholder requirement specification (StRS) in many|industries.

rs‘efthis document can combine the StRS with BRS according to the users’ environment.

NOTE3  The stakeholder requirements and business requirements are distinguished in The Guide to the
Business Analysis Body of Knowledge (BABOK) as follows: Business Requirements are high-level statements of the
goal, objectives, or needs of the enterprise. They describe why a projectis initiated, what the project will achieve,
and which metrics can be used to measure the project's success. Stakeholder Requirements are statements of the
needs of a particular stakeholder or class of stakeholders. They describe the needs that a given stakeholder has
and how that stakeholder will interact with a solution. Stakeholder Requirements serves as a bridge between
Business Requirements and the various classes of solution requirements.

8.2.2 BRS example outline

The specific requirements clause of the BRS should be organized such that a consensus of the
stakeholders agrees that the organization method aids understanding of the requirements. There is
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no one optimal organization for all projects. An example outline of a BRS created in an organizational/
business context is shown in Figure 5.

1. Introduction
1.1 Business purpose
1.2 Business scope
1.3 Business overview
1.4 Definitions
1.5 Major stakeholders
2References
3. Business management requirements
3.1 Business environment
3.2 Mission, goals, and objectives
3.3 Business model
3.4 Information environment
4. Business operational requirements
4.1 Business processes
4.2 Business operational policies and rules
4.3 Business operational constraints
4.4 Business operational modes
4.5 Business operational quality
4.6 Business structure
5. Preliminary operational concept of proposed system
5.1 Preliminary operational cohcept
5.2 Preliminary operational’scenarios
6. Other preliminary life-cyclé’concepts
6.1 Preliminary acquisition concept
6.2 Preliminary, deployment concept
6.3 Preliminary support concept
6.4 Preliminary retirement concept
7 Project Constraints
8. Appendix
8.1 Acronyms and abbreviations

Figure 5 — Example BRS Outline

NOTE Detailed:content of the BRS is found in 9.3.

8.3 Stakeholder requirements specification

8.3.1 General

The Stakeholder Requirements Specification (StRS) describes the organization’s motivation for why the
system is being developed or changed, defines processes and policies/rules under which the system
is used and documents the top-level requirements from the stakeholders’ perspective including
expressing needs of users/operators/maintainers as derived from the context of use in a specific,
precise and unambiguous manner. In the context described in the BRS, the StRS describes how the
organization will utilize the system as a means to contribute to the business.

The information elements of the StRS should be specified by the stakeholders. The stakeholders should
be responsible for the content of the specification. The StRS serves as the basis of the stakeholders'
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active participation in the requirement processes. Typical types of stakeholder requirements included
in the StRS are organizational requirements, business requirements and user requirements.

NOTE1 ISO/IEC/IEEE 15289 provides guidance to include user (stakeholder) requirements in the system
requirements specification. This document includes these requirements in the StRS since the contents are
specified from the stakeholders' perspective. They can be succeeded in the SyRS by addressing technical
concerns.

NOTE 2  The StRS is often identified with the business requirement specification (BRS) in many industries.
Users of this document can combine the StRS with the BRS according to the users’ environment.

8.3.2 StRS example outline

The specific requirements clause of the StRS should be organized such that a consensus of the
stalkeholders agrees that the organization method aids understanding of the requiréments. There is no
ong¢ optimal organization for all projects. An example outline of an StRS created.in‘an orgarizational/
buginess context is shown in Figure 6.

1. Introduction
1.1 Stakeholder purpose
1.2 Stakeholder scope
1.3 Overview
1.4 Definitions
1.5 Stakeholders
2. References
3. Business management requirements
3.1 Business environment
3.2 Mission, goals, and objective
3.3 Business niodel
3.4 Information environment
4. System operational requirements
4.1 System processes
4.2-System operational policies and rules
4.3 System operational constraints
4.4 System operational modes and states
5. User requirements
6. Detailed Life-cycle concepts of proposed system
6.1 Operational concept
6.2 Operational scenarios
6.3 Acquisition concept
6.4 Deployment concept
6.5 Support concept
6.6 Retirement concept
7 Project Constraints
8. Appendix
8.1 Acronyms and abbreviations

Figure 6 — Example StRS Outline

NOTE Detailed content of the StRS is found in 9.4.
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8.4 System requirements specification

8.4.1 General

The System Requirements Specification (SyRS) identifies the technical requirements for the selected
system-of-interest and usability for the envisaged human-system interaction. It defines the high-level
system requirements from the domain perspective, along with background information about the
overall objectives for the system, its target environment and a statement of the constraints, assumptions
and non-functional requirements. It may include conceptual models designed to illustrate the system
context, usage scenarios, the principal domain entities, data, information and workflows.

The purp
system's i
all inputs,
been view
communit
the specif
understa

creation (}
one docu

This docu
in which i
is appropr
document
SyRS to m|
these preg
should be

for resolving ambiguities in the particular presentation.chosen.

Generally,
contract d
a specifica

The SyRS
architectu
system's g
profile, pe
8.4.2 Sy
The speci

stakehold
one optim|

!

se of the SyRS is to provide a description of what the system should do, in terms,oPfhe
teractions or interfaces with its external environment. The SyRS should completely'descrjibe
outputs and required relationships between inputs and outputs. An SyRS has traditionally
ed as a document that communicates the requirements of the acquirer to the technjcal
y who will specify and build the system. The collection of requirements(that constitutes
cation and its representation acts as the bridge between the two groupsland needs to| be
dable by both the acquirer and the technical community. One of the mostifficult tasks in fhe
a system is that of communicating to all of the subgroups within botly'groups, especially in
ent. This type of communication generally requires different formalisms and languages.

nent suggests a distinction between this structured collection“of information and the Way
[ is presented to its various audiences. The presentation of the SyRS should take a form that
iate for its intended use. This can be a paper document, models, prototypes, other non-paper
representations or any combination. All of these representations can be derived from this pne
et the needs of a specific audience. However, care-stiould be taken to be certain that eacl of
entations is traceable to a common source of system requirements information. The audiepce
made aware that this structured collection ofiinformation remains the one definitive soufrce

process requirements (how to develep.'or construct the system) should be contained in
pcumentation such as a Statement of Work, not in a requirements specification. If includedl in
tion, they should be clearly identified as process requirements.

presents the results of the définition of need, the system operational concept, the system
re and the system requiretients analysis tasks. As such, it is a description of what the
cquirers expect it to do for them, the system's expected environment, the system's usage
rformance parameters, €xpected quality and effectiveness and verification activities.

RS example outline

the
no

fic requirements section of an SyRS should be organized such that a consensus of
br's agrees\that the organization method aids understanding of the requirements. There is
bl organiZation for all projects. An example outline of an SyRS is shown in Figure 7.
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1. Introduction
1.1 System purpose
1.2 System scope
1.3 System overview
1.3.1 System context
1.3.2 System functions
1.3.3 User characteristics

A Definitions
2. References

3. System requirements

3.1 Functional requirements

3.2 Usability requirements

3.3 Performance requirements

3.4 Interface requirements
3.4.1 External interface requirements
3.4.2 Internal interface requirements

3.5 System operations

3.6 System modes and states

3.7 Physical characteristics

3.8 Environmental conditions

3.9 Security requirements

3.10 Information management requirements

3.11 Policy and regulation requirements

3.12 System life €ycle sustainment requirements

3.13 Packaging, handling, shipping and transportation
requirements

4. Verification
(parallel to subsections in Section 3)
5. Appendices
5.1 Assumptions and dependencies
5.2 Acronyms and abbreviations

NO['E This) SyRS outline can be used, with tailoring, for subordinate specifications for systerm elements,
even those thratinclude software.

Figure 7 — Example SyRS Outline

NOTE Detailed content of the SyRS is found in 9.5.
8.5 Software requirements specification

8.5.1 General

The software requirements specification (SRS) is a specification for a particular software product,
program, or set of programs that performs certain functions in a specific environment. The SRS may be
written by one or more representatives of the supplier, one or more representatives of the acquirer, or
by both.
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It is important to consider the part that the SRS plays in the total project plan. The software may
contain essentially all the functionality of the project or it may be part of a larger system. In the latter
case typically there would be a requirement specification that states the interfaces between the
system and its software portion, and places external performance and functionality requirements
upon the software portion. Of course, the SRS should then agree with and expand upon these system
requirements. The SRS indicates the precedence and criticality of requirements. The SRS defines all of
the required capabilities of the specified software product to which it applies, as well as documenting
the conditions and constraints under which the software has to perform, and the intended verification
approaches for the requirements

8.5.2 SRS example outline

The specific requirements clause of the SRS should be organized such that a consensus of the system
stakeholders agrees that the organization method aids understanding of the requirementsy)There ig no
one optimpl organization for all systems. An example outline for an SRS is in Figure 8.

1. Introduction
1.1 Purpose
1.2 Scope
1.3 Product overview
1.3.1 Product perspective
1.3.2 Product functions
1.3.3 User characteristics
1.3.4 Limitations
1.4 Definitions
2. References
3. Requirements
3.1 Functions
3.2 Performance requirements
3.3 Usability requirements
3.4 Interface requirements
3.5 Logical‘database requirements
3.6 Design constraints
3.7 Software system attributes
3.8 Supporting information
4. Verification
(parallel to subsections in Section 3)
5. Appendices
5.1 Assumptions and dependencies
5.2 Acronyms and abbreviations

Figure 8 — Example SRS Outline

NOTE1 Detailed content of the SRS is found in 9.6.
Examples of organizational approaches to requirements in an SRS include:

— System mode - some systems behave quite differently depending on the mode of operation. For
example, a control system may have different sets of functions depending on its mode: training,
normal, degraded or emergency.

— User class - some systems provide different sets of functions to different classes of users. For
example, an elevator control system presents different capabilities to passengers, maintenance
workers and firefighters.
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Objects - objects are real-world entities that have a counterpart within the system. For example, in a
patient monitoring system, objects include patients, sensors, nurses, rooms, physicians, medicines,
etc. Associated with each object is a set of attributes (of that object) and functions (performed by
that object). These functions are also called services, methods or processes.

Feature - a feature is an externally desired service by the system that may require a sequence of
inputs to effect the desired result. For example, in a telephone system, features include local call,
call forwarding and conference call. Each feature is generally described in a sequence of stimulus-
response pairs.

Stimulus - some systems can be best organized by describing their functions in terms of stimuli. For

NO
of

org
ori
and

9

9.1
Th

NO

9.2.

Ind

a)

example, the functions of an automatic aircraft landing system may be organized int@)s¢ctions for
loss of power, wind shear, sudden change in roll, vertical velocity excessive, etc.

Response - some systems can be best organized by describing all the functions)in support of the
generation of a response. For example, the functions of a personnel system may be |organized
into sections corresponding to all functions associated with generatingpay checks, all functions
associated with generating a current list of employees, etc.

Functional hierarchy - when none of the above organizational scliemes prove helpful, the overall
functionality can be organized into a hierarchy of functions organized by common input$, common
outputs or common internal data access. Data flow diagramsénd data dictionaries can pe used to
show the relationships between and among the functions and data.
[E2 Thereare many notations, methods and automated support tools available to aid in the dochmentation
bRS requirements. For the most part, their usefulness, isCa"function of organization. For example, when
nizing by mode, finite state machines or state charts.¢an prove helpful; when organizing by object, object-

bnted analysis can prove helpful; when organizing byfeature, stimulus-response sequences can prpve helpful;
when organizing by functional hierarchy, data flow diagrams and data dictionaries can prove helpful.

Information item content

General
s clause states the normative content of the required information items.

['E Information contentin 9.2 is generally applicable to items of information maintained in docyment form.
General content

1 Identification
lude the following identification matter:

titleyJand

b)

revision notice.

The title and a revision notice uniquely identify the document. Revision information may include the
project name, version number of the document, date of release, approved signature, a list of sub-clauses
that have been changed in the current version of the document and a list of version numbers and dates
of release of all previous versions of the document.

9.2.2 Front matter

Inc

a)
b)

lude the following front matter:
a table of contents;

a list of figures; and
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a list of tables.

9.2.3 Definitions

Provide definitions for any words or phrases that have special meaning beyond normal dictionary
definitions.

9.2.4 References

Include the following information regarding references:

a) proviclle a complete list of all documents referenced elsewhere;

b)
‘)

This infor
informatic
document
containing

identi

specif

9.2.5 A(

[y each document by title, report number (if applicable), date and publishing organization; :
y the sources from which the references can be obtained.

mation may be provided by reference to an appendix or to another document. The referen
n should be subdivided into a 'Compliance’ section, containing reférences to those ci

D
I reference to those cited documents containing information, but fio'\requirements.

ronyms and abbreviations

Spell out dr define all acronyms and abbreviations used in the documents.

NOTE
reference t

This information can be provided by reference to one~0r more appendixes in the documents oy
b other documents.

9.3 Busliness requirements specification (BRS) content

9.3.1 BRS overview

This subc
project sh
with resp{
and sectiq
policies.

ause defines the normative content of the business requirements specification (BRS).
b1l produce the following information item content in accordance with the project’s polid
ect to the business requirements specification. Organization of the content such as the or

9.3.2 Business purpose

Describe 2

new businfess or changing the current business in order to fit a new management environment. In

context it

t the organization level the reason and background for which the organization is purs

should-describe how the proposed system will contribute to meeting business objectives.

i

ind

ces
Led

containing requirements which are included by that citation and-a ‘Guidance’ sectjon,

by

(he
ies
Her

n structure may be sglected in accordance with the project’s information managemgent

ing
is

9.3.3 Business scope

Define the

a)
b)

business domain under consideration by:

identifying the business domain by name;

defining the range of business activities included in the business domain concerned. The scope can

be defined in terms of divisions in the organization and external entities that relate directly to the
business activities, or functions to be performed by the business activities. It is helpful to show
environmental entities that are outside of the scope;

assumptions on which business activities are supported by the system.
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describing the scope of the system being developed or changed. The description includes
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9.3.4 Business overview

Describe major internal divisions and external entities of the business domain concerned and how they
are interrelated. A diagrammatic description is recommended.

9.3.5 Major Stakeholders

List the major stakeholders or the classes of stakeholders and describe how they will influence the
organization and business, or can be related to the development and operation of the system.

9.36 business environment

Define external and internal environmental factors that should be taken into ,considpration in
unglerstanding the new or existing business and eliciting the stakeholder requirements for thd system to
be developed or changed. The environmental factors should include possible influénces to the business
andl consequently the system from external conditions like market trends, lawsyand regulatipns, social
regponsibilities and technology base.

9.3.7 Mission, goals and objectives

Describe the business results to be obtained through or by the preposed system.

9.3.8 Business model

Describe methods by which the business mission is expected to be achieved. The descriptjon should
be concentrated on the methods supported by the system to be developed or changed with the items
sugh as product and services, geographies and légales, distribution channels, business alliance and
partnership, and finance and revenue model.

NOI'E Detailed discussions and definitionsZof the business model elements can be found in Business
Motivation Model (BMM) Specification by OMG.

9.3.9 Information environment

Describe the overall strategy.for the organization level decisions on common bases for multiple
infprmation systems. It should-include the following items.

a) | project portfolio - when multiple system projects are running or planned to pursug the same
business goal, théspriority, relative positioning and possible constraints come from the¢ portfolio
management strategy.

b) | long term'system plan - when common system infrastructure or architecture has be¢n decided
or planned, it should be described as constraints on possible design decisions.

c) | database configuration - an organization level database configuration plan angl possible
¢enstraints on availability and accessibility of organization global data should be specifigd.

9.3.10 Business processes

Provide description of the procedures of business activities and possible system interfaces within the
processes. The purpose of this information item is to represent how and in which context the system
supports the business activities. In general, business processes make an ordered structure with
decomposition and classification. Each business process should be uniquely named and numbered in
the structure. The description of the individual business process should be represented as a diagram
representing a sequence of activities.
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9.3.11 Business operational policies and rules

Describe logical propositions applied in conducting the business processes. The propositions may
be conditions to start, branch and terminate the sequence of the business activities in the business
processes; criteria for judgment in the business processes; or formula to evaluate a quantity, which
will likely be addressed in functional requirements in the SyRS and SRS. The policies and rules shall be
uniquely named and numbered, and shall be referenced in the description of the business processes.

9.3.12 Business operational constraints

Describe -

performarnce constraint (e.g., the process shall be finished within a day after the triggering, ey
occurs), of may be from a management requisite such as 'every occurrence of the process(shall
monitored and recorded".

ent
be

9.3.13 Business operational modes

Describe methods to conduct the business operation in an unsteady state, for gxample, a state when
business dperations might be extremely busy due to some intensive occurrenge of events. An unsteady
state of business operation includes a manual operation mode when the\proposed system is hot
available due to some unexpected situation like an accident or natural disaster.

9.3.14 Business operational quality

Define thd level of quality required for the business operation.\For example, a business process may
address rdquired urgency with higher priority than the reliability of the business process.

NOTE This can include high-level objectives for usability and quality in use (effectiveness, efficiefcy,
satisfaction) and freedom from risk from use, see ISO 9241-220:—, 9.3.1.1).

9.3.15 Business structure

Identify apd describe the structures in the’business relevant to the system, such as organizational
structure [(divisions and departments), role and responsibility structures, geographic structures gnd
resource gharing structures. There may be a need to align the system functions to these structures and
to support future structural changes.

9.3.16 High-level operational concept

Describe the proposed system in a high-level manner, indicating the operational features that are td be
provided yithout specifying design details. The following information should be included:

a) operafional pglicies and constraints;

b) description of the proposed system;

) modeSOISyStenT Operatior;
d) user classes and other involved personnel; and
e) supportenvironment.

NOTE Detailed discussion of the information item content for the System Operational Concept Document is
in Annex A, particularly A.2.5.

9.3.17 High-level operational scenarios

Describe examples of how users/operators/maintainers will interact with the system in important
contexts of use. The high-level scenarios are described for an activity or a series of activities of business
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processes supported by the system. The scenarios should be uniquely named and numbered and should
be referenced in the description of the business processes in 9.3.9.

NOTE More information for the context of use and the usability requirements can be found in ISO/IEC 25030,
ISO/IEC TR 25060, ISO 9241-220 and I1SO 9241-210.

9.3.18 Other high-level life-cycle concepts

Describe how the system of interest is to be acquired, deployed, supported and retired.

9.3

~19—Projectconstraints

Describe constraints to performing the project within cost and schedule.
Stakeholder requirements specification (StRS) content

9.4.1 StRS overview

This clause defines the normative content of the stakeholder requireients specification ($tRS). The
praject shall produce the following information item content in accordance with the project’s policies
with respect to the stakeholder requirements specification. Orgahization of the content sfich as the
order and section structure may be selected in accordance withthe project’s information mgnagement
icies.

9.4.2 Stakeholder purpose

Degcribe at the organization level the reason and background for which the organization is pursuing a
ney business or changing the current business itrorder to fit a new management environment. In this
conptext it should describe how the proposed system will contribute to meeting business objefctives.

9.4.3 Stakeholder scope
Define the business domain under consideration by:
a) | identifying the business domain by name;

b) | defining the range of business activities included in the business domain concerned. Thelscope can
be defined in terms.of divisions in the organization and external entities that relate dir¢ctly to the
business activities; or functions to be performed by the business activities. It is helpfyl to show
environmentdl entities which are outside of the scope;

c) | describing_the scope of the system being developed or changed. The description includes
assumptions on which business activities are supported by the system.

9.4.4 .Overview

Describe major internal divisions and external entities of the business domain concerned and how they
are interrelated. A diagrammatic description is recommended.

9.4.5 Stakeholders

Listthe stakeholders or the classes of stakeholders and describe how they are related to the development
and operation of the system.

9.4.6 Business environment

Define external and internal environmental factors that should be taken into consideration in
understanding the new or existing business and eliciting the stakeholder requirements for the system to
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be developed or changed. The environmental factors should include possible influences to the business
and consequently the system from external conditions like market trends, laws and regulations, social
responsibilities, and technology base.

9.4.7 Mi

ssion, goals and objectives

Describe the business results to be obtained through or by the proposed system.

9.4.8 Business model

Describe fmethods by which the business goal 1S expected to be achieved. The description should

concentra
such as p
partnersh

NOTE
Motivation

9.4.9

Describe
informatic

a)

proje
busin
mana

b)

or pla

datab
consti

9.4.10 Sy

Provide a
system p

The descr
sequence

9.4.11 Sy

Describe
requireme
shall be re

Detailed discussions and definitions of the business model elements can be found in Busin

Information environment

Ct portfolio - when multiple system projects are running or planned to pursue the s
bss goal, the priority, relative positioning and possibleyeonstraints come from the portfi
bement strategy.

{ocesses flow from the~ordered structure of the business processes with decomposit
and classiffication. Each system.process should be uniquely named and numbered in the structu

ed on the methods supported by the system to be developed or changed with the.it§
oduct and services, geographies and locales, distribution channels, business alliance 3
p, and finance and revenue model.

Model (BMM) Specification by OMG.

n systems. It should include the following items.

be
ms
ind

the overall strategy for the organization level decisions ondecommon bases for multiple

o

long term system plan - when common system infrastructure or architecture has been decidled
hned, it should be described as constraints enpossible design decisions.

ase configuration - an organization~level database configuration plan and possible

aints on availability and accessibility_of ‘organization global data should be specified.

stem processes

escription of how and in which context the system supports the business activities. In gene

ral,
ion
re.

ption of the individual system process should be represented as a diagram representing a

f activities.

stem operational policies and rules

how the-business operational policies and rules will likely be addressed in functi
nts inythe SyRS and SRS. The policies and rules shall be uniquely named and numbered,
ferenced in the description of the business processes.

i

d

9.4.12 Operational constraints

Describe system conditions and functional requirements to be imposed on the system in conducting

the busine

ss process. The conditions may result in a performance requirement in the SyRS.

9.4.13 System operational modes and states

Describe operational modes and states to support system operation.
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9.4.14 System operational quality

Define the level of quality required for the system operation, such as performance, compatibility,
reliability, security, maintainability and portability. For example, a process can address required
urgency with higher priority than the reliability of the process.

NOTE

See ISO/IEC 25010 for additional guidance on quality requirements.

9.4.15 User requirements

Userrequirements are requirements foruse that prnvidp the basis for dpcign and evaluation

to

(in
int
any
useé
sp4

Th
Spé
thd
eff
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mo
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9.4
De

meet identified user needs. User requirements can include requirements for use-relat
Cluding usability) that specify the intended outcomes and associated quality criteria, us
braction requirements that specify the required interaction to achieve the intended outc
r constraints that could limit the freedom of design and implementation of solutions to
r requirements. The user requirements can be used as a basis for the operational scer
cify how to meet these requirements when interacting with the system.

e context of use specified for a design (i.e., the context in which the system is to be used)
cified as part of the user requirements specification to clearly identify the conditions ur

bctiveness, efficiency and satisfaction criteria in specific contexts’of use.

E1 For moreinformation about the context of use see ISO/IEG 25030 and ISO 9241-11. See ISO
e information about context of use for everyday products.

[E 2 Additional material on user needs and user reqairements can be found in ISO/IEC TR 4
25064, 1S0 9241-210 and ISO 9241-220.

.16 Operational concept

of systems
ed quality
er-system
omes, and
batisfy the
arios that

should be
der which

requirements apply. Usability requirements and objectives far the system include npeasurable

P0282-1 for

5060, 1SO/

scribe the proposed system in a high-level manner, indicating the operational features thdt are to be

prqvided without specifying design details. The following information should be included:

a) | operational policies and constraints;

b) | description of the proposed'system;

c) | modes of system operation;

d) | user classes andother involved personnel; and

e) | support envirohment.

NO['E Detailed discussion of the information item content for the System Operational Concept Jocument is
in Annex A, particularly A.2.

9.4.17” Operational scenarios

Describe examples of how users/operators/maintainers will interact with the system in important
contexts of use. The scenarios are described for an activity or a series of activities of business processes
supported by the system. The scenario should be uniquely named and numbered and should be
referenced in the description of the business processes in 9.3.10.

NOTE More information for the context of use and the usability requirements can be found in ISO/IEC 25030,
ISO/IEC TR 25060, ISO 9241-220, and 1SO 9241-210.

9.4.18 Other detailed concepts of proposed system

Describe the detailed content of the concepts for acquisition, deployment, support and retirement.
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9.4.19 Project constraints

If appropriate, describe constraints to performing the project within cost and schedule.

9.5 System requirements specification (SyRS) content

9.5.1 SyRS overview

This clause defines the normative content of a system requirements specification (SyRS). The project
shall produce the following information item content in accordance with the project’s policies with

respect to
section sti

9.5.2 Sy

Define the

9.5.3 Sy

Define the
a)
b)

identi

referr]
clear ¢
those

relevd
9.5.4 Sy

9.5.4.1

Describe 3
interact. T

the system requirements specification. Organization of the content such as the ordes 3

stem purpose

reason(s) for which the system is being developed or modified.

stem scope
scope of the system under consideration by:
fying the system to be produced by name;

ing to and stating the results of the earlier finalized needsanalysis, in the form of a brief
pxpression of the user's problem(s). It explains what thesystem will and will not do to sati
needs;

describing the application of the system being specified. As a portion of this, it should describe

nt top-level benefits, objectives and goals asprecisely as possible.
stem overview

bystem context

t a general level the major glements of the system, to include human elements and how t

the systenp, defining all significantinterfaces crossing the system's boundaries.

9.5.4.2

Describe 1

9.5.4.3

Identify e3

System functions

hajor system-capabilities, conditions and constraints.

Jser eharacteristics

chétype of user/operator/maintainer of the system (by function, location, type of device),

ucture may be selected in accordance with the project’s information management policie$.

he system overview includes appropriate diagrams and narrative to provide the context

ind

but
sfy

all

hey
of

Lhe

number in€ach group, the nature of thelr use oI the system and thelr characteristics and capabilities.

NOTE

Where appropriate, the user characteristics of the SyRS and SRS are consistent.

9.5.5 Functional requirements

Define functional requirements applicable to system operation.

9.5.6 Usability requirements

Define usability and quality in use requirements and objectives for the system that can include
measurable effectiveness, efficiency, satisfaction criteria and avoidance of harm that could arise from
use in specific contexts of use.
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9.5.7 Performance requirements

Define the critical performance conditions and their associated capabilities by including such
considerations as:

a) dynamic actions or changes that occur (e.g., rates, velocities, movements and noise levels);

b) quantitative criteria covering endurance capabilities of the equipment required to meet the
user needs under stipulated environmental and other conditions, including minimum total life

expectancy. Indicate required operational session duration and planned utilization rate;

c) [performance requirements for the operational phases and modes.

9.53.8 System interface requirements

Spécify requirements for interfaces among system elements and with external’entities.
among system elements should include interfaces with the human element,Interfaces wit
entlities should include other systems.

Define any interdependencies or constraints associated with the ifterfaces (e.g., comn
pratocols, special devices, standards, fixed formats). Each interface may represent a bidirect
of information. A graphic representation of the interfaces can be used’'when appropriate for 1
clafity.

9.5.9 System operations

9.59.1 Human system integration requirements

Reference applicable documents and specify any special or unique requirements, e.g., cons

all
De

arg

NO

improvement of the human-centred processes in system development and operation.

9.5

Spe¢

malintenance anthsupport environment. Examples are as follows.

a)

cation of functions to personnel and communications and personnel/equipment interacti

as where the effects of human errotr would be particularly serious).

'E ISO 9241-220 containsfa formalized model that can be used in the specification, asse;s

.9.2 Maintainability requirements

cify the quanfitative maintainability requirements that apply to maintenance in th

Time (.8, mean and maximum downtime, reaction time, turnaround time, mean and
times:to repair, mean time between maintenance actions).

b)

Interfaces
h external

hunication
ional flow
he sake of

traints on
DNS.

ine requirements for any specific areas, stations or equipment that would require comcentrated
human engineering attention due to the Sensitivity of the operation or criticality of the task

(i.e., those

sment and

e planned

maximum

Rate (e.g., maintenance staff hours per specific maintenance action, operational r

pady rate,

maintenance time per operating hour, frequency of preventative maintenance).

c) Maintenance complexity (e.g., number of people and skill levels, variety of support equipment,

removing/replacing/repairing components).

d) Maintenance action indices (e.g., maintenance costs per operating hour, staff hours per overhaul).

e)

Accessibility to components within systems and to parts within components.

9.5.9.3 Reliability requirements

Specify the system reliability requirements in quantitative terms, including the conditions under which
the reliability requirements are to be met. This may also include the reliability apportionment model to

© ISO/IEC 2018 - All rights reserved
© IEEE 2018 - All rights reserved

65


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148:2018(E)

support allocation of reliability values assigned to system functions for their share in achieving desired
system reliability.

9.5.9.4 Other quality requirements

Define how the system will implement other quality requirements such as compatibility and portability.

9.5.10 System modes and states

If the system can exist in various operational modes or states define these and, as appropriate, use
diagrams.[Define modes and states requirements.

9.5.11 Physical characteristics

9.5.11.1 Physical requirements

Include copstraints on weight, volume and dimension. Include the construction characteristics of where
the system will be installed, requirements for materials to be used in the itepi\0r service covered| by
this specification, and requirements covering nameplates and system markihgs, interchangeability of
equipment and workmanship.

9.5.11.2 Adaptability requirements

Define redquirements for growth, expansion, capability and contragtion. For example, if the system yvill
require future network bandwidth, the applicable hardware €hould be specified with extra card slots
to accomnjodate new network cards as demand increases,

9.5.12 Environmental conditions

Include ernjvironmental conditions to be encountered by the system. The following areas should|be
addressed: natural environment (e.g., wind, rain, temperature, humidity, flora, fauna, fungus, meld,
sand, salt §pray, dust, radiation, chemical, airbétne contaminants and immersion); induced environmgent
(e.g., motjon, shock, noise, electromagpetic, thermal); electromagnetic signal environment; sglf-
induced epvironment (e.g., motion, shock, noise, electromagnetic, thermal); threat; and cooperative
environment. Consideration should.also be given to legal/regulatory, political, economic, social and
business gnvironments.

9.5.13 System security requirements

Define th¢ system security requirements related to both the facility that houses the system and
operational security requirements of the system itself. One example of security requirements might
be to spec
existence
include th
destructia
distributed log or history of data sets, the assignment of certain functions to different single systems,
or the restriction of communications between some areas of the system.

9.5.14 Information management requirements

Define the requirements for the system's management of information that it receives, generates or
exports. Examples include types and amounts of information the system is required to receive and
store, any proprietary or other protections levied on the information the system deals with, and what
backup and archiving requirements exist for the information.
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Derive requirements from organizational policies and business practices that will affect the operation
or performance of the system. Derive requirements from relevant external regulations. Examples of
requirements include multilingual support, labour policies and protection of personnel information.

Specify derived requirements for health and safety criteria, including those basic to the design of the
system, with respect to equipment characteristics, methods of operation and environmental influences
such as toxic systems and electromagnetic radiation.

Ou
qu

9.5.17 Packaging, handling, shipping and transportation requirements

De
tra

9.5.18 Verification

Prgvide the verification approaches and methods plannéd to qualify the system or syster

Th
infi

9.5.19 Assumptions and dependencies

Lis
int

9.6 Software requirementsspecification (SRS) content

9.4.1 SRS overview

Th

shdll produce the following information item content in accordance with the project’s po
regpect to the software requirements specification. Organization of the content such as the
sedtion structiire may be selected in accordance with the project’s information management

9.6.2 _Purpose

De

line quality activities, such as review and measurement collection and analysis, to\helj
lity system. Life cycle sustainment also includes provision of facilities needed to provide oy
depot-level support, spares, sourcing and supply, provisioning, technical documeéntatior

support-personnel training, initial cadre training and initial contractor-logistics,support.

ine requirements imposed on the system to make certain that it can\be packaged, handle
nsported and stored within its intended operational context.

e information elements for verification are recomni€nded to be given in a parallel manne
prmation elements in 9.5.5 to 9.5.17.

b account in the allocation and deriyation of lower-level system requirements.

s clause defines the-nermative content of the software requirements specification (SRS). T

inéate the purpose of the software to be specified.

h realize a
erational-
and data,

1, shipped,

h element.
r with the

t any assumptions and dependencies applicable to the system requirements that should be taken

he project
icies with
order and
policies.

9.6.3 Scope

Describe the scope of the software under consideration by:

a)
b)

)

d)

identifying the software product(s) to be produced by name (e.g., Host DBMS, Report Generator, etc.);

explaining what the software product(s) will do;

describing the application of the software being specified, including relevant benefits,
and goals; and

objectives

being consistent with similar statements in higher-level specifications (e.g., a system requirements

specification), if they exist.

© ISO/IEC 2018 - All rights reserved
© IEEE 2018 - All rights reserved

67


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148:2018(E)

9.6.4 Product perspective
Define the system's relationship to other related products.

If the product is an element of a larger system, relate the requirements of that larger system to the
functionality of the product covered by the SRS.

If the product is an element of a larger system, identify the interfaces between the product covered by
the SRS and the larger system of which the product is an element.

Consider a block diagram showing the major elements of the larger system, interconnections and
external ifiterfaces.

Describe How the software operates within the following constraints:
a) systeth interfaces;

b) user interfaces;

c) hardware interfaces;

d) softwhre interfaces;

e) communications interfaces;

f) memdry;

g) operations;

h) site adaptation requirements; and

i) interfaces with services.

9.6.4.1 JPystem interfaces

List each pystem interface and identify the“functionality of the software to accomplish the system
requiremgnt and the interface descriptionto match the system.

9.6.4.2 User interfaces

Specify the logical characteristics of each interface between the software product and its users.

NOTE A style guide for the user interface can provide consistent rules for organization, coding fand
interaction|of the user with the system.

9.6.4.3 Hardware interfaces

Specify the logical characteristics of each interface between the software product and the hardwpre
elements of tH m. This incl nfiguration char ristics (number of ports, instruction sets,
etc.). It also covers such matters as what devices are to be supported, how they are to be supported, and
protocols. For example, terminal support may specify full-screen support as opposed to line-by-line

support.

9.6.4.4 Software interfaces

Specify the use of other required software products (e.g., a data management system, an operating
system or a mathematical package), and interfaces with other application systems (e.g., the linkage
between an accounts receivable system and a general ledger system).

For each required software product, specify:

a) name;
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b) mnemonic;

c) specification number;

d) version number; and

e) source.

NOTE It is acceptable to specify required platforms or operating systems, but rarely feasible to require a

specific version. Typically, a version number most recent version or any currently maintain version can be
specified for software.

Foy each interface, specify:
a) | discussion of the purpose of the interfacing software as related to this software product

b) | definition of the interface in terms of message content and format. It is not necéssary to|detail any
well-documented interface, but a reference to the document defining the jnterface is reqpiired.

9.4.4.5 Communications interfaces

Specify the various interfaces to communications such as local network protocols.

9.4.4.6 Memory constraints

Specify any applicable characteristics and limits on primary and secondary memory.

9.4.4.7 Operations

Specify the normal and special operations required by the user such as:

a) | the various modes of operations in thewuser organization (e.g., user-initiated operations)
b) | periods of interactive operations and periods of unattended operations;

c) | data processing support functiens; and

d) | backup and recovery operations.

NOTE This is sometimesspecified as part of the User Interfaces section.

9.4.4.8 Site adaptation requirements
The site adaptation requirements include:

a) | definition of the requirements for any data or initialization sequences that are specific|to a given
site; mission or operational mode (e.g., grid values, safety limits, etc.);

b) cppr‘ifir‘nﬁnn of the site or mission-related features that should be maodified to ndnpf thé software
to a particular installation.

9.6.4.9 Interfaces with services

Specify interactions with services, e.g., Software as a Service (SaaS) or cloud services.

9.6.5 Product functions

Provide a summary of the major functions that the software will perform. For example, an SRS for an
accounting program may use this part to address customer account maintenance, customer statement
and invoice preparation without mentioning the vast amount of detail that each of those functions
requires.
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Sometimes the function summary that is necessary for this part can be taken directly from the section
of the higher-level specification (if one exists) that allocates particular functions to the software
product.

Use cases, user stories and scenarios are also used to describe product functions.
Note that for the sake of clarity:

a) the product functions should be organized in a way that makes the list of functions understandable
to the acquirer or to anyone else reading the document for the first time.

b) textuglor graphical methods can be used to show the different functions and their relationsnjps.
Such p diagram is not intended to show a design of a product, but simply shows the logical
relatignships among variables.

9.6.6 Uger characteristics

Describe those general characteristics of the intended groups of users of the product including
characteristics that may influence usability, such as educational level, experience, disabilities gnd
technical ¢xpertise. This description should not state specific requirements, biit’ rather should state fhe
reasons why certain specific requirements are later specified in specific requirements in 9.6.9.

NOTE1 [Where appropriate, the user characteristics of the SyRS and SRS are consistent.

NOTE 2  [For additional information on context of use and user needs, see4SO/IEC 25063 and ISO/IEC 2506

T

9.6.7 Limitations

Provide a general description of any other items that willlimit the supplier's options, including:
a) reguldtory requirements and policies;

b) hardware limitations (e.g., signal timing requirements);
c) interfaces to other applications;

d) parallel operation;

e) audit functions;

f) contrgl functions;

g) highef-order language requirements;

h) signallhandshake'protocols (e.g., XON-XOFF, ACK-NACK);
i) quality requirements (e.g., reliability);

j) criticglityof the application;

k) safety and security considerations;
1) physical/mental considerations; and

m) limitations that are sourced from other systems, including real-time requirements from the
controlled system through interfaces.

9.6.8 Assumptions and dependencies

List each of the factors that affect the requirements stated in the SRS. These factors are not design
constraints on the software but any changes to these factors can affect the requirements in the SRS.
For example, an assumption may be that a specific operating system will be available on the hardware
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designated for the software product. If, in fact, the operating system is not available, the SRS would
have to change accordingly.

9.6

.9 Apportioning of requirements

Apportion the software requirements to software elements. For requirements that will require
implementation over multiple software elements, or when allocation to a software element is initially
undefined, this should be so stated. A cross-reference table by function and software element should be
used to summarize the apportionments.

Spé¢
and

Th
a)
b)
‘)
d)

9.6

De
int

cify the software system requirements to a level of detail sufficient for software design, de
| verification of the software increment or release in process.

e requirements should:

be stated in conformance with all the characteristics described in5.2 of this document;
be cross-referenced to earlier versions or related documents;

be uniquely identifiable;

describe every input (stimulus) into the software system, every output (response)
software system, and all functions performed by the software system in response to an
support of an output.

.11 External interfaces

erface descriptions in 9.6.4.1 through 9.6.4.5, and should not repeat information there.

h interface defined should include the following content:
name of item;
description of purpose;
source of input or destination of output;
valid range,-accuracy and/or tolerance;
units-of measure;

tiing;

oqks and/or

velopment

from the
nput or in

ine all inputs into and outputs from-the software system. The description should complement the

relationships to other inputs/outputs;
data formats;
command formats; and

data items or information included in the input and output.
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9.6.12 Functions

Define the fundamental actions that have to take place in the software in accepting and processing the
inputs and in processing and generating the outputs, including:

a) validity checks on the inputs;
b) exactsequence of operations;

c) responses to abnormal situations, including:

1) oyerflow;
2) cqmmunication facilities;
3) hardware faults and failures; and
4) efror handling and recovery;

d) effect|of parameters;

e) relatignship of outputs to inputs, including:
1) ierut/output sequences; and

2) fdgrmulas for input to output conversion.

It may be|appropriate to partition the functional requirements.into sub-functions or sub-procesges.
This does hot imply that the software design will also be partitioned that way.

9.6.13 Usability requirements

Define usgbility and quality in use requirements and@bjectives for the software system that can inclfide
measurable effectiveness, efficiency, satisfaction criteria and avoidance of harm that could arise frjom
use in spegific contexts of use.

NOTE Additional guidance on usability,réquirements can be found in ISO/IEC TR 25060.

9.6.14 Pg¢rformance requirements

Specify bdth the static and thé.dynamic numerical requirements placed on the software or on human
interactioh with the software'as a whole.

Static nunjerical requireménts may include the following:
a) the nymber ofterminals to be supported;
b) the nymbér of simultaneous users to be supported; and

th FORYY SPETS [ Py FAEEP D VIV S DC T SN aadl
C € armmotuhtainta Cy PCUT I OT IITa troTT cO— 0T TTatarc

Static numerical requirements are sometimes identified under a separate section entitled Capacity.

Dynamic numerical requirements may include, for example, the numbers of transactions and tasks and
the amount of data to be processed within certain time periods for both normal and peak workload
conditions.

The performance requirements should be stated in measurable terms.
For example,
95 % of the transactions shall be processed in less than 1 s.

rather than,
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An operator shall not have to wait for the transaction to complete.

NOTE Numerical limits applied to one specific function are normally specified as part of the
subparagraph description of that function.

9.6

.15 Logical database requirements

:2018(E)

processing

Specify the logical requirements for any information that is to be placed into a database, including:

a)

types of information used by various functions;

b)
‘)
d)
€)
f)
g)
9.4

Sp4
pr

9.6

Spé¢

d)

For
arg
red
filg

9.6

Sp4

frequency of use;

accessing capabilities;

data entities and their relationships;
integrity constraints;

security; and

data retention requirements.

.16 Design constraints

cify constraints on the system design imposed by extérnal standards, regulatory requiy
ject limitations.

.17 Standards compliance
cify the requirements derived from existing'standards or regulations, including:
report format;
data naming;
accounting procedures; and
audit tracing.

example, this couldispecify the requirement for software to trace processing activity. S
needed for somé€ applications to meet minimum regulatory or financial standards. An :
uirement may,\for example, state that all changes to a payroll database shall be recorded
with before.and after values.

.18 Software system attributes

ements or

uch traces
udit trace
in a trace

cifythe required attributes of the software product. The following is a partial list of exanllples:

a)

b)

Reliability - specify the factors required to establish the required reliability of the software system

at the time of delivery.

Availability - specify the factors required to guarantee a defined availability level for
system such as checkpoint, recovery and restart.

the entire

Security - specify the requirements to protect the software from accidental or malicious access,
use modification, destruction or disclosure. Specific requirements in this area could include the

need to:
1) utilize certain cryptographic techniques;

2) keep specific log or history data sets;
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3)
4)
5)
6)

assign certain functions to different modules;

restrict communications between some areas of the programme;

check data integrity for critical variables; and

assure data privacy.

d) Maintainability - specify attributes of software that relate to the ease of maintenance of the
software itself. These may include requirements for certain modularity, interfaces or complexity
limitation. Requirements should not be placed here just because they are thought to be good design
practiges.

e) Portability - specify attributes of software that relate to the ease of porting the software(te ot

host machines and/or operating systems, including:

1
2)
3)
4)
5)

9.6.19

P4
P4
u
U3

U

\':

brcentage of elements with host-dependent code;

brcentage of code that is host dependent;

$e of a proven portable language;

e of a particular compiler or language subset; and

e of a particular operating system.

rification

her

Provide the verification approaches and methods planned‘to qualify the software. The informatjion

items for Y
9.6.10t0 9

9.6.20

Additiona
a) sample input/output formats, descriptions of cost analysis studies or results of user surveys;
b) suppI

c) adesd

d) specig
or ot

The SRS
requireme

74

Sy

rerification are recommended to be given in ajparallel manner with the information item
6.18.

pporting information

supporting information to be considered includes:

ting or background information that can help the readers of the SRS;

ription of the problems to be solved by the software; and

S

ould expljcitly state whether or not these information items are to be considered part of
nts.

b in

1 packaging instytictions for the code and the media to meet security, export, initial loading
Tr requirements.

the

© ISO/IEC 2018 - All rights reserved
© IEEE 2018 - All rights reserved


https://iecnorm.com/api/?name=8c45e7765891b1956585d3471fcdc2c4

ISO/IEC/IEEE 29148

Annex A
(normative)

System operational concept

:2018(E)

A.

stem Operational Concept (OpsCon) document describes what the system will do (n©t hov
it) aind why (rationale). An OpsCon is a user-oriented document that describes system-clrarac
the to-be-delivered system from the user's viewpoint. The OpsCon document is used to con
ovgrall quantitative and qualitative system characteristics to the acquirer, user, supplier
organizational elements.

Useérs of this document should consider producing separate System OpsCon and SyRS docur
OppCon document can then focus on all necessary requirements specifically from the u
of yiew, and can use vocabulary and illustration tools that are familiar to the user's expe
knowledge base. The benefits include: definition of the issues, ¢ensStraints and opportunit
to human involvement with the system, production of an estimate of what has not been
clarification of the constraints, opportunities and degree“of’flexibility required of the sy
setting of priorities for the requirements. However, there is nothing in this document t
prdclude producing an information item combining thé System OpsCon and the SyRS.

v it will do
feristics of
hmunicate
and other

hents. The
er's point
-ience and
es related
specified,
stem, and
hat would

The project shall produce the following informationlitem in accordance with the project's policies with

ect to the System Operational Concept. The information item content in A.2.7 shall be p
thd course of producing the Stakeholder Requirements Specification as referred to in 9.3.16 3

roduced in
nd 9.3.17.

NOFE1 A separate OpsCon document enablés the engineering team during development of the Sy
mote on the technical community and thewocabulary and knowledge base of the system suppliers an

NOE 2  Similarities exist betweenthe Concept of Operations and the System Operational Concept. ]

of Qperations describes the view from the organization regarding the intent and assumptions for ope
captures a broad picture of the:otganizational level purpose. See Annex B.

A.2 Operational eancept document (OpsCon)

A.2.1 General

Describe eachiof the essential elements of an OpsCon document. Each version of an OpsCon
baged on:this guide should contain a title and a revision notice that uniquely identifies the
Reyisioninformation may include the project name, version number of the document, date

RS to focus
1 users.

he Concept
ration(s). It

document
Hocument.
of release,

approval signatures, a list of clauses that have been changed in the current version of the doct

ment, and

a list of version numbers and dates of release of all previous versions of the document. The approved

OpsCon document should be placed under configuration control.

The preface of an OpsCon document provides information that the writer wants the reader to know
prior to reading the document. The preface should include the purpose of the document, the scope of
activities that resulted in its development, who wrote the document and why, the intended audience for

the document and the expected evolution of the document.

A table of contents, a list of figures and a list of tables should be included in every OpsCon document.
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