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Abstract: Requirements for initiating, planning, controlling, and executing the Software Quality
Assurance processes of a software development or maintenance project are established in this
standard. This standard is harmonized with the software life cycle process of ISO/IEC/IEEE
12207:2008 and the information content requirements of ISO/IEC/IEEE 15289:2011.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards
Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the consensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and
Standards Coordinating Committees are not able to provide an instant response to comments or questions
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE
standard is welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

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

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.
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Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more
information about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL:
http://standards.iece.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

| This introduction is not part of IEEE Std 730™-2014, IEEE Standard for Software Quality Assurance Processes.

IEEE Std 730 has been a benchmark for Software Quality Assurance (SQA) professionals since it was first
published in 1979. While previous versions of IEEE Std 730 provided an SQA plan outline this revision
expands the scope of this standard to address the processes defined in software life cycle framework
standard, ISO/IEC/IEEE 12207:2008. This change in emphasis is consistent with and elaborates the process
requirements in ISO/IEC/IEEE 12207:2008.
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IEEE Standard for Software Quality

Assurance PlansProcesses

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security,

health, or environmental protection, or ensure against interference with or from other devices or

networks. Implementers of IEEE Standards documents are responsible for determining and

complying with all appropriate safety, security, environmental, health, and interference protection

practices and all applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal

disclaimers. These notices and disclaimers appear in all publications containing this document and

may be found under the heading “Important Notice” or “Important Notices and Disclaimers

Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at

http://standards.ieee.org/IPR/disclaimers.html.
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1. Overview

1.1 Scope

This standard establishes requirements for initiating, planning, controlling, and executing the

Software Quality Assurance (SQA) processes of a software development or maintenance project.

This standard is harmonized with the software life cycle process of ISO/IEC/IEEE 12207:20081 and

the information content requirements of ISO/IEC/IEEE 15289:2011.

NOTE—Annex A presents detailed explanations and mappings between ISO/IEC/IEEE

12207:2008 and IEEE Std 730™-2014 subclauses.2

1—Informa’cion on normative references can be found in Clause 2.

2 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to

implement this standard.
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1.2 Purpose

The activities described in this standard are intended to enable the software project to use

the SQA processes to produce and collect evidence that form the basis for giving a justified

statement of confidence that the software product conforms to its established requirements. The

purpose of this standard is to provide uniform, minimum acceptable requirements for preparation

and-content-of seftware-quality-assuranceplans: SQA processes in support of a software project. In

considering adoption of this standard, regulatory bodies should be aware that specific application of

this standard may already be covered by one or more IEEE or ANSI (American National

Standards Institute) standards documents relating to quality assurance, definitions, or other
matters. It is not the purpose of this document to supersede, revise, or amend existing standards

directed to specific industries or applications.

1.3 Field of application

This standard guides SQA activities for software products or services. This standard is applicable to

software as part of a system as well as standalone software products. This standard regards the field

of software engineering to include projects to develop new or enhanced products, maintenance of

existing products, and software integration projects.

This standard is aligned with the outcomes specified in ISO/IEC/IEEE 12207:2008 and

ISO/IEC/IEEE 15289:2011. This standard is not restricted by size, complexity, criticality, or

application of the software product.

1.4 Limitations

This standard specifies definitions, activities, tasks, and outcomes for SQA processes. This

standard does not impose constraints on the implementation or performance of those activities and

tasks.
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1.5 Conformance to-thisstandard

1.5.1 Conformance language conventions

theresulting SQAP-is—in—the format specified—in—Clause4- The word shall is used to express a

requirement, should to express a recommendation, and may to express alternative or optional

methods of satisfying a requirement.

1.5.2 Conformance scope

Conformance to this standard is achieved by demonstrating that the requirements of Clause 5,

indicated by the use of shall, are satisfied.

Conformance to this standard is a sufficient condition to meet the SQA outcomes enumerated in

7.2.3 of ISO/IEC/IEEE 12207:2008. The converse is not true—meeting all requirements of 7.2.3 of

ISO/IEC/IEEE 12207:2008 is not sufficient for the SQOA work and output to meet all requirements of

this standard. Finally, conformance to this standard is not sufficient to meet other clauses of

ISO/IEC/IEEE 12207:2008 or any other standard in whole or in part.

There are two ways that projects or organizations can claim conformance to the provisions of this

standard: full conformance and tailored conformance as explained in 1.5.3 and 1.5.4 below.

1.5.3 Full conformance

Full conformance to this standard is achieved by demonstrating that all of the requirements of

Clause 5 are satisfied, using the required outcomes as evidence.
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1.5.4 Tailored conformance

When this standard is used as a basis for establishing a set of activities that do not qualify for full

conformance, the clauses of this standard are selected or modified in accordance with the tailoring

process prescribed below.

To conform to this standard, only the following modifications are allowed: a project team may limit

the scope of the product and process assurance activities described in 5.4 and 5.5 in order to align

with the project’s activities, products, and services. Any SQA activity, task, or outcome required

by this standard that is not performed is identified in the project SOA Plan as not applicable along

with a justification for why it is not performed.

NOTE—When this standard is used to help develop an agreement between an acquirer and a

supplier, clauses of this standard can be incorporated into the agreement with or without

modification.

1.6 Intended usage of this standard

The requirements in this standard are contained in normative Clause 5. This standard specifies

requirements for activities that may be executed during the life cycle of a software product or

service. It is recognized that particular projects or organizations may not need to use all of the

activities in this standard. Therefore, implementing this standard typically involves selecting a set of

activities suitable to the organization or project as described in 1.5.
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1.7 Organization of this standard

This standard is organized into clauses and annexes:

— Clause 1 contains scope, purpose, and introductory material.

— Clause 2 identifies the normative references used in this standard.

— Clause 3 defines terms and acronyms used in this standard.

— Clause 4 describes the context for the SQA processes and SQA activities, and covers

expectations for how this standard will be applied.

— Clause 5 specifies the SQA processes, activities, and tasks. Sixteen activities are identified in

this clause and are grouped into three major areas: process implementation, product

assurance, and process assurance. These activities implement the required outcomes for SQA

specified by 7.2.3 of ISO/IEC/IEEE 12207:2008.

— Refer to Annex A for the mapping of the four required outcomes to the subclauses of this

standard.

— Refer to Annex B for information about mapping between the SQA plan outlines in IEEE

Std 730-2002% 4 and IEEE Std 730-2014.

— Refer to Annex C for information about guidance for creating a Software Quality Assurance

Plan (SQAD).

3—IEEE publications are available from the Institute of Electrical and Electronics Engineers (http://standards.ieee.org/).

4 The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
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— Refer to Annex D for information about mapping between IEEE Std 730-2014 and

ISO/IEC 15504-1:2004 [B34].2

— Refer to Annex E for information about applying IEEE Std 730-2014 to specific industries.

— Refer to Annex F for information about SQA'’s relationship to agile development methods.

— Refer to Annex G for information about mapping between IEEE Std 730-2014 and

ISO/IEC 29110:2011 [B40].

— Refer to Annex H for information about validating software tools.

— Refer to Annex I for information about software integrity levels and assurance cases.

— Refer to Annex ] for examples of corrective action, preventive action, and root cause

analysis processes.

— Refer to Annex K for a cross-reference of IEEE Std 730-2014 SQA Activities and

ISO/IEC/IEEE 12207:2008 Life Cycle Processes.

— Refer to Annex L for the bibliography of this standard.

Each of the activities in Clause 5 of this standard is described by the following information:

a) Reference to ISO/IEC/IEEE 12207:2008 clause. The text of the ISO/IEC/IEEE 12207:2008

subclause relevant to the activity is presented in a boxed figure, for example:

This subclause addresses the following ISO/IEC/IEEE 12207:2008 subclause:

7.2.3.3.22 It shall be assured that software products and related documentation comply with the contract
and adhere fo the plans.

5 Information in brackets corresponds to those of the bibliography in Annex L.
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b) Purpose. Defines the activity’s intention (e.g., “Determine the degree to which the software

products and related documentation conform to established requirements.”).

¢) Outcomes. Specific observable results of successful achievement of activity’s purpose,

measurable and tangible business, or technical results. An outcome may be a software

executable, a physical artifact, an information item (e.g., records, documents), a change in the

state or an attribute of an information item, a change to a project constraint, or a change to an

attribute (e.g., training, experience, capability) of a project team member. Information items

are defined in ISO/IEC/IEEE 15289:2011. These outcomes are the basis for validated evidence

to _provide a justified statement of confidence in the quality of the software products.

Outcomes are written as declarative sentences in the present tense (e.g., “Non-conformances

are raised when software products do not conform to established software requirements.”).

d) Tasks. Specific actions intended to contribute to the achievement of one or more of the

stated outcomes of the activity. Using the definitions from ISO/IEC TR 24774:2010 [B41], a

statement in the task description can be:

1) A required action,

2) A recommended action, or

3) A permissible action.

Task statements identify the role performing the task. The role is either the subject of the sentence or

is in a clause that introduces a set of tasks. Task statements for required actions begin with an action

verb and are written as declarative sentences in the present tense. Recommended and permissible

action statements start with a phrase or clause that qualifies the conditions under which the task

may be performed. There is not necessarily a one-to-one relationship between tasks and outcomes.

(e.g., Identify software products and related documentation required by the contract.)

The SQAP is the key document that defines the activities to be performed on a specific project. The

SQA function’s planning activities and the SQAP outline are described in 5.3.3.
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2. Normative references

The following referenced documents are indispensable for the application of this document (i.e.,

they must be understood and used, so each referenced document is cited in text and its relationship

to _this document is explained). For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments or corrigenda)

applies.

ISO/IEC/IEEE 12207:2008 Systems and Software Engineering — Software Life Cycle Processes.

ISO/IEC/IEEE 15289:2011 Systems and Software Engineering — Content of Life-Cycle Information

Products (documentation).

3. Definitions, acronyms, and abbreviations

For the purposes of this document, the following terms and definitions apply. ISO/IEC/IEEE

24765:2010 Systems and Software Engineering — Vocabulary [B42], the IEEE Standards

Dictionary Online,6—and IEEE Computer Society’s Software and Systems Engineering Vocabularv7

should be consulted for terms not defined in this clause.

6 IEEE Standards Dictionary Online subscription is available at:

http://www.jeee.org/portal/innovate/products/standard/standards dictionary.html.

7 The current version of this dictionary is available at: http://www.computer.org/sevocab.
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3.1 Conventions

Throughout this standard, unless specifically noted otherwise, the term “SQA” refers to either the

SQA function or the SQA process. The term “SQA function” is not to be interpreted as a particular

person, tool, document, job title, or a specific group dedicated to SQA, regardless of how that

function is staffed, organized, or executed. The term “SQA process” means a set of activities.

3.2 Definitions

Acquirer: A stakeholder that acquires or procures a product or service from a supplier

[ISO/IEC/IEEE 12207:2008].

Activity: A set of cohesive tasks of a process, which transforms inputs into outputs

[ISO/IEC/IEEE 12207:2008].

Assurance: Grounds for justified confidence that a claim has been or will be achieved (ISO/IEC

15026-1:2013 [B36]).

Assurance case: Representation of a claim or claims, and the support for these claims (ISO/IEC

15026-1:2013 [B36]).

NOTE—An assurance case is a reasoned, auditable artifact created to support the contention its

claim or claims are satisfied. It contains the following and their relationships: one or more claims

about properties; arguments that logically link the evidence and any assumptions to the claim(s); a

body of evidence; and possibly assumptions supporting these arguments for the claim(s).

Assure: To promise or state with certainty by one person to another person or group. Contrast with

ensure.
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Audit: An independent examination of a work product or set of work products to assess compliance

with specifications, standards, contractual agreements, or other criteria (ISO/IEC/IEEE 24765:2010

B42]).

Compliance: Doing what has been asked or ordered; as required by rule or law (e.g., comply with a

regulation).

Conformance: The fulfillment by a product, process, or service of specified requirements (adapted
from ISO/IEC/IEEE 24765:2010 [B42]). For conformance to be meaningful, the specified requirements

accurately represent stakeholder requirements.

Constraint: A limitation or implied requirement that constrains the design solution or

implementation of the systems engineering process and is not changeable by the enterprise

(ISO/IEC/IEEE 24765:2010 [B42]). A design constraint is an explicit and direct restriction regarding

the choice of design ideas. It either declares a design idea to be compulsory or to be excluded.

Contract: A binding agreement between two parties, especially enforceable by law, or a similar

internal agreement wholly within an organization [ISO/IEC/IEEE 12207:2008]. A contract is an

agreement between two or more parties regarding a course of action. The formality of a contract can

range from a simple informal oral description to a formal written instrument. This standard calls an

agreement between software acquirer and supplier a contract.

Deliverable: Item to be provided to an acquirer or other designated recipient as specified in an

agreement (ISO/IEC/IEEE 24765:2010 [B42]). This item can be a document, hardware item, software

item, service, or any type of work product.

Document: A uniquely identified unit of information for human use, such as a report,

specification, manual, or book, in printed or electronic form [ISO/IEC/IEEE 15289:2011].

Ensure: To make certain that things occur or events take place. Contrast with assure.
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Established requirement: A requirement that the project has verified as satisfying project-specific

criteria (such as clarity, suitability, and feasibility) and has validated to be an accurate

representation of stakeholder needs, wants, and expectations. Established requirements are accepted

by the project to form the basis of product development.

Function: In a software application, a module that performs a specific action. In an organization, a

function is a set of resources and activities that achieve a particular purpose.

Functional requirement: A requirement that specifies a function that a system or system component

must perform (ISO/IEC/IEEE 24765:2010 [B42]).

Independence [of SQA]: Situation in which SQA is free from technical, managerial, and financial

influences (intentional or unintentional).

Independence, financial [of SQA]: Situation in which control of the SOA budget is vested in an

organization independent of the development organization. (IEEE Std 1012™-2012 [B26]).

Independence, managerial [of SQA]: Situation in which the responsibility of the SQA effort is

vested in an organization separate from the development and project management organizations.

(IEEE Std 1012-2012 [B26] ).

Independence, technical [of SQA]: Situation in which the SQA effort uses personnel who are not

involved in the development of the system or its elements. (IEEE Std 1012-2012 [B26]).

Information item: A separately identifiable body of information that is produced, stored, and

delivered for human use during a system or software life cycle [ISO/IEC/IEEE 15289:2011].

Integrity level: A value representing project-unique characteristics (e.g., complexity, criticality, risk,

safety level, security level, desired performance, reliability) that define the importance of the system,

software, or hardware to the user. IEEE Std 1012-2012 [B26] ).
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Life cycle model: A framework of processes and activities concerned with the life cycle that may be

organized into stages, which also acts as a common reference for communication and understanding

[ISO/IEC/IEEE 12207:2008].

Measure: A variable to which a value is assigned as the result of measurement (IEEE Std 15939T™-

2008 [B28]).

Non-functional: As applied to requirements, the term “non-functional” is deprecated and is not

used in this standard. The terms “performance requirement” or “performance attribute” are

preferred.

Performance requirement: The measurable criterion that identifies a quality attribute of a function

or how well a functional requirement must be accomplished (IEEE Std 1220™-2005 [B27]). A

performance requirement is always an attribute of a functional requirement.

Plan: An information item that presents a systematic course of action for achieving a declared

purpose, including when, how, and by whom specific activities are to be performed [ISO/IEC/IEEE

15289:2011].

Process: A set of interrelated or interacting activities which transforms inputs into outputs

[ISO/IEC/IEEE 12207:2008]; a process can exist whether it is documented or not.

Product: The result of a process; an artifact that is produced, is quantifiable, and can be either an

end item in itself or a component item (PMBOK® Guide [B48]).

NOTE—includes intermediate as well as end-item artifacts; complete set of software and

documentation; output of software development activities.

Project: A temporary endeavor to develop a unique product, service, or result (PMBOI(® Guide

B48]).
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Quality: The degree to which a product or process meets established requirements; however,

quality depends upon the degree to which those established requirements accurately represent

stakeholder needs, wants, and expectations (adapted from ISO/IEC/IEEE 24765:2010 [B42]).

Record: A set of related data items treated as a unit [ISO/IEC/IEEE 15289:2011].

Requirement: A condition or capability that is to be met or possessed by a system, product, service,

result, or component to satisfy a contract, standard, specification, or other formally imposed

document. Requirements include the quantified and documented needs, wants, and expectations of

the sponsor, customer, and other stakeholders (PMBOK® Guide [B48]). Requirements provide value

when delivered, satisfied, or met.

Review: A process, which may include a meeting, in which work products are presented to some

stakeholders for comment or approval (adapted from ISO/IEC/IEEE 24765:2010 [B42]).

Software engineering environment (SEE): The hardware, software, and firmware used to perform a
software engineering effort (ISO/IEC/IEEE 24765:2010 [B42]).

Software integrity level: See: Integrity level.

Software life cycle (SLC): The project-specific sequence of activities that is created by mapping the

activities of a standard onto a selected software life cycle model (ISO/IEC/IEEE 24765:2010 [B42]).

Software quality: The degree to which a software product meets established requirements;

however, quality depends upon the degree to which those established requirements accurately

represent stakeholder needs, wants, and expectations (adapted from ISO/IEC/IEEE 24765:2010

B42]).

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 23:12:50 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 730-2014


http://www.avadocuments.com/doc/ieee-730-2014
http://www.avadocuments.com/doc/ieee-730-2014

Software Quality Assurance: A set of activities that define and assess the adequacy of software

processes to provide evidence that establishes confidence that the software processes are

appropriate for and produce software products of suitable quality for their intended purposes. A

key attribute of SQA is the objectivity of the SQA function with respect to the project. The SQA

function may also be organizationally independent of the project; that is, free from technical,

managerial, and financial pressures from the project.

Software quality management: Coordinated activities to direct and control an organization with

regard to software quality.

Software testing: (1) An activity in which a system or component is executed under specified

conditions, the results are observed or recorded, and an evaluation is made of some aspect of the

system or component. (2) To conduct an activity as in (1). (IEEE Std 829™-2008 [B25]).

Software testing environment: The facilities, hardware, software, firmware, procedures, and

documentation needed to perform...testing of software (ISO/IEC/IEEE 24765:2010 [B42]).

Software validation: (1) The process of evaluating a system or component during or at the end of

the development process to determine whether it satisfies specified requirements. (2) The process of

providing evidence that the system, software, or hardware and its associated products satisfy

requirements allocated to it at the end of each life cycle activity, solve the right problem (e.g.,

correctly model physical laws, implement business rules, and use the proper system assumptions),

and satisfy intended use and user needs. (3) The confirmation, through the provision of objective

evidence, that the requirements for a specific intended use or application are fulfilled. (ISO/IEC/IEEE
12207:2008)
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Software verification: (1) The process of evaluating a system or component to determine whether

the products of a given development phase satisfy the conditions imposed at the start of that phase.

(2) The process of providing objective evidence that the system, software, or hardware and its

associated products conform to requirements (e.g., for correctness, completeness, consistency, and

accuracy) for all life cycle activities during each life cycle process (acquisition, supply, development,

operation, and maintenance); satisfy standards, practices, and conventions during life cycle

processes; and successfully complete each life cycle activity and satisfy all the criteria for initiating

succeeding life cycle activities. (3) The confirmation, through the provision of objective evidence,

that specified requirements are fulfilled. (ISO/IEC/IEEE 12207:2008)

NOTE—“Verified” designates the corresponding status. In design and development, verification

includes examining the result of a given activity to determine conformity with the stated

requirement for that activity. A system may be verified to meet the stated requirements, yet be

unsuitable for operation by the actual users (ISO 9000:2005 [B30]).

Specification: An information item that identifies, in a complete, precise, and verifiable manner, the

requirements, design, behavior, or other expected characteristics of a system, service, or process

[ISO/IEC/IEEE 15289:2011].

Supplier: An organization or individual that enters into an agreement with an acquirer for the

supply of a product or service [ISO/IEC/IEEE 12207:2008].

Task: A required, recommended, or permissible action intended to contribute to the achievement of

one or more outcomes of a process [ISO/IEC/IEEE 12207:2008].

Work product: An artifact resulting from the execution of a process (ISO/IEC 15504-1:2004 [B34]).
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3.3 Acronyms and abbreviations

IEC

International Electrotechnical Commission

ISO

International Organization for Standardization

PMBOK

Project Management Body of Knowledge

OA

Quality assurance

ocC

Quality control

OE

Quality engineering

SEE

Software engineering environment

SLC

Software life cycle

SLCM

Software life cycle model

SOA

Software Quality Assurance

SQAP

Software Quality Assurance Plan

STE

Software test environment
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4. Key concepts of Software Quality Assurance

4.1 Organizational management responsibility

Management support of the SOA function is essential for SQA processes to be effective. This

support minimally includes:

— Management is familiar with and understands the SQA function’s purposes, concepts,

practices, and needs.

— Management provides the SQA function with an appropriate level of skilled resources

(people, equipment, knowledge, methods, facilities, and tools) in order to accomplish their

project responsibilities.

— Management receives and acts upon information provided by the SQA function

throughout the course of a project.

The organization’s management supports the SQA function by providing the outcomes listed in

5.3.1.2.

4.2 QOrganization and project relationship

Projects are performed by people working within an organization. The scope of an organization

can range from a very small group that has only one project to a multi-national conglomerate with

many divisions and many projects within each division. SQA can be described from the perspective

of an acquirer or supplier. Except as specifically noted otherwise, this standard describes the SQA

function from the supplier viewpoint.
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Although this standard is focused on the project, this standard refers to some organizational-level

activities. This standard presumes that some organizational-level activities establish the SQA

processes when, or prior to, initiating the project. That initiating activity is the subject of 5.3.1.

Additionally, if the organization expects to execute more than one project, then other

organizational-level activities are concerned with capturing lessons from the current project and

ensuring that those lessons are available for subsequent projects.

Figure 1 illustrates the time-oriented relationship of work performed at the organizational-level

versus work performed at the project level. The figure emphasizes that the scope of this standard is

a single project. This project is performed within an organization.

Projects are executed within an organization
(This standard does not presume a specific software life cycle model)
—
(@]
g
3, ESTABLISH Oraanizati .
R‘ rganization management:
§"< = SQA Exercise oversight of project
z RAMEWORK | | NEGOTIATE
= CONTRACT
= '
Software Software Software
Project Project Project
Planning executing Closing
o
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Figure 1 —Relationship between the organization and the project
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The project is performed to accomplish the business goals of the organization. The organization

sponsors the project by providing people and resources. The organization initiates the project and,

during project initiating, work at the organization level overlaps with work at the project level.

During the course of the project, the organization exercises oversight of the project. The

organizational-level work of capturing and applying lessons learned occurs during execution and

continues through closing.

This standard does not presume or impose any particular project life cycle model. This standard is

applicable to all software life cycle models. However, this standard does acknowledge and use

generally recognized project management practices as described in the PMBOK® Guide [B48].

In addition to being executed by an organization, a project can be part of a product life cycle, as

illustrated in Figure 2. The software project is completed upon the acceptance and release of the

product. Subsequently, life cycle support activities are part of the product life cycle model. As post-

release problems are reported, new software projects might be executed within the product life

cycle support phase to produce new versions of the product, whose purpose could be to fix

problems or introduce new features. Software projects can involve developing software, acquiring

software, supporting software, or combinations of all three.

The project SQA role ends with project closing. The organization can provide post-project SQA

support. The organization-level SQA can provide continuity and communications among many

projects.
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Figure 2 —Example product life cycle, context for a software project

This standard may be applied at the organization or project level. Organizations that produce

software strive to develop a set of software life cycle processes that are consistently applied to the

organization’s projects. An organization may define appropriate procedures, practices, and policies

that conform to this standard. A software project would then conform to the organization’s

processes rather than directly to this standard. Organizations can create and structure their quality

management system in various ways; the specific structure of this standard is not imposed.

A project may be executed in an organization that does not have an organizational-level set of

software life cycle processes. Such a project may apply the provisions of this standard directly to the

project.
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4.3 Software quality and relationship to requirements

Quality is the entire set of attributes that gives a software product the ability to satisfy expressed or

implied stakeholder requirements. These stakeholder requirements become refined into software

requirements, including functional requirements and performance attributes that specify how well

the software performs the functional requirements.

The project determines that requirements satisfy criteria such as clarity and testability and that those

requirements accurately represent stakeholder needs, wants, and expectations. This standard defines

software quality as conformance to requirements that have been established by the project.

This standard defines the scope of SQA as: 1. Assessing the software development process; 2.

Evaluating the conformance to software processes; and 3. Evaluating the effectiveness of the

software processes. These processes include those that identify and establish the software

requirements, develop the software product, and maintain the software product.

Software quality is achieved by conforming to established requirements as described in 5.4.3. In

some industries, conformance to requirements also includes the constraint that the product meets its

intended use and is evaluated in the actual use setting. Because requirements are the basis for

quality, the SQA function pays special attention to those software processes that evaluate and

respond to the requirements as described in 5.5.2. Those project processes could utilize

ISO/IEC/IEEE 29148:2011 [B43], which defines verification criteria for requirements including clarity,

consistency, completeness, and verifiability. The ISO/IEC/IEEE 29148:2011 standard presents

detailed attributes that projects can use for verifying requirements.

The SQA function confirms that the software processes can and do produce software that conforms

to requirements. Confirming includes evaluating intermediate and final software products along

with methods, practices, and workmanship. Evaluation further includes measurement and analysis

of software process and product problems and related causes as well as recommendations about

ways to correct current problems and prevent future problems.
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Requirements can be categorized as either process or product requirements. Process requirements

specify the processes the project will use to produce the project outcomes. Process requirements

may_include specific processes mandated to be in place, specific tasks the project or

organization is mandated to perform, and the manner in which specific tasks are to be performed.

Product requirements specify the functions that a product is mandated to perform and attributes

that a product is mandated to possess. These attributes include performance attributes that specify

how well the product should perform. Product requirements, also called system requirements, can

be allocated to software or non-software aspects of the project. Both process and product

requirements are derived from and are a response to stakeholder requirements.

Figure 3 shows the processes from ISO/IEC/IEEE 15289:2011 involved in requirements derivation.

The figure illustrates the distinction among stakeholder, process, and product requirements, and

shows the process flow leading to both process requirements and software requirements.

This standard presumes that the requirements derivation activities shown in Figure 3 are executed,

but may not be fully completed prior to the start of the software project. The SQA activities

and tasks in this standard presume that software requirements are established prior to being used

by the SQA function to evaluate conformance of the software product to those requirements.

There is no implication that all software requirements are established at any point in the project,

only that the subset used for a particular conformance evaluation is established. This standard

recognizes that some software projects include activities that create or refine requirements. Some

projects are initiated with only an informal and incomplete set of requirements. Regardless of the

starting point, requirements can be continually elicited, documented, validated, and implemented

throughout the project.
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Figure 3 —Derivation of requirements and relationships between levels

of

requirements

The SQA function’s responsibility is to produce and collect evidence that forms the basis for giving

a justified statement of confidence that the software product conforms to its established

requirements. This responsibility is based on the definition of quality adopted by this standard:

quality is conformance to established requirements. Assuring stakeholders that their expectations

will be met is based on the conformance relationships illustrated in Figure 4 as well as additional

SQA processes that determine the efficacy of the software processes.

The ISO/IEC/IEEE 12207:2008 standard, in 7.1.2, Stakeholder Requirements Definition Process,

describes activities and tasks that produce requirements for the software project. Once reviewed and

accepted by the project, these requirements become established requirements. The SQA function

reviews established requirements as well as changes to established requirements.
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4.4 Overview of SOA activities

Once the contract has been approved and the requirements established, the SQA function evaluates

the compliance and conformance relationships shown in Figure 4. The scope of Figure 4 is the

project.

Regulalions
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Figure 4 —Relationships for determining conformance between project

artifacts.

Figure 4 shows how project artifacts are derived from the contract. Process and product

requirements are derived from the contract. Software requirements are derived from product

requirements; software products are based on software requirements. Similarly, the project’s

processes and plans are derived from the established process requirements. The project’s activity

execution is based on the processes and plans. Figure 4 also shows that the contract is required to

comply with some artifacts external to the contract: rules, regulations, and laws.
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Figure 4 serves two purposes: 1. The figure illustrates the two fundamental conformance categories

of product assurance and process assurance; and 2. The figure shows the transitivity of the

conformance relationships. That is, if process requirements conform to the contract, and the project’s

processes and plans conform to process requirements, then the processes and plans conform to the

contract. This simplifies SQA’s job. Each project artifact need not be checked against the

contract. Each artifact need only be checked against its immediate predecessor.

Software product assurance activities check that software products conform to software product

requirements, and that those software product requirements conform to system product

requirements that in turn conform to stakeholder requirements as shown in the contract.

Similarly, process assurance activities check that the execution of project activities conform to the

project’s processes and plans, that those processes and plans conform to process requirements, and

that those process requirements conform to stakeholder requirements as shown in the contract. In

addition, process assurance includes checking that the process requirements comply with any

laws, regulations, and rules imposed on the project.

In Clause 5, this standard describes the activities for these two categories. In particular, the project’s

Software Quality Assurance Plan (SQAP) defines the project’'s product and process assurance

activities, tasks, and outcomes, as described in 5.3.3.

4,5 Acquirer and supplier perspectives

For the purpose of this standard, software development is considered to be carried out by a supplier

and delivered to an acquirer according to the terms of a contract.

During the course of the software development life cycle, the contract may evolve, as long as both

acquirer and supplier agree to the changes. This aspect is especially prevalent when iterative or

incremental development strategies are used.
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4.6 Key concepts of this standard

4.6.1 Defining the software quality assurance role

The roles and responsibilities of an organizational unit called Quality Assurance (QA), Software

Quality Assurance (SOA), Quality Engineering (QE), or some other variant, differ across industry

sectors and businesses. They might perform software testing, product assurance, process assurance,

or some combination of these, or SOA as defined in this standard. Organizational units with the

name SQA might or might not carry out the SOA role as defined in this standard.

While this standard does not require the prescribed activities be executed by any specific

organizational unit, it does require that clear responsibility be assigned to resources to perform the

SQA activities described.

The resources carrying out the SQA function determine whether project activities were performed

in accordance with the project’s processes and plans. Organizational Quality Management may

provide oversight of the SQA function.

4.6.2 Software product risks

Software systems are increasingly developed to perform tasks that can cause harm to living things,

physical structures, and the environment. A fundamental principle of this standard is to first

understand software product risk and then to ensure that the planned SQA activities are

commensurate with product risk. This means that the breadth and depth of SQA activities defined

in the SQA Plan are determined by and derived from software product risk.

Two techniques for addressing software product risks are discussed in Annex 1.
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4.6.3 Relationship between systems and software

This standard recognizes that software is part of a system. It is based upon the general principles of

systems engineering. The allocation of functions to hardware or software is a design decision that

occurs within the overall system development process. The SQA function includes aspects of the

process leading to such allocation decisions. Software is treated as an integral part of the total

system and performs certain functions in that system. Software is implemented by deriving the

software requirements from the system requirements and design, producing the software, and

integrating it into the system. A fundamental premise of this standard is that software always exists

within the context of a system, even if the system consists of only the processor upon which the

software is executed. Therefore, a software product is always treated as one item in a system. If a

product is software-only, it would still be considered a system.

4.7 Software process improvement

This standard aids an organization’s software process improvement efforts. The measurement

activities and tasks can supply objective data to an organization’s Life Cycle Management Process

(6.2 of ISO/IEC/IEEE 12207:2008). Additionally, at all occurrences of evaluating the conformance and

effectiveness of processes, improvement opportunities can be identified and reported to the

organization’s process improvement function. Similarly, evaluating software products for

conformance can identify improvement opportunities.

An organization should base process improvement efforts on the results of in-process as well as

completed projects, gathering lessons learned, and the results of ongoing SQA activities such as

process assessments and reviews. Process documentation should be updated to reflect the identified

improvements.

Historical, technical, and evaluation data should be collected and analyzed to gain an understanding

of the strengths and weaknesses of the employved processes. These analyses should be used as

feedback to improve these processes, to recommend changes in the direction of ongoing or

subsequent projects, and to determine technology advancement needs.
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Quality cost data should be collected, maintained, and used to improve the organization's processes

as _a management activity. This data serves the purpose of establishing the cost of both the

prevention and resolution of problems in software products, documentation, and services.

4.8 Maintaining quality management system consistency

The SQA processes described in this standard are intended to provide evidence that serves as the

basis for a justified statement of confidence that the quality of the organization's (or the project's)

quality management system can produce software that conforms to established requirements.

The ISO 9001:2008 [B31] standard specifies requirements imposed on quality management systems.

Guidance for the application of ISO 9001 to software can be found in IEEE Std 90003™-2008 [B29].

The ISO/IEC/IEEE 12207:2008 standard, in 6.2.5, provides a reference model for the activities of a

quality management system.

5. Software Quality Assurance process

5.1 Purpose

This standard defines the purpose of SQA processes as: to specify the activities and tasks that enable

software suppliers to produce, collect, and validate evidence that forms the basis for a justified

statement of confidence that the software product conforms to its established requirements.

SQA ensures that processes are established, managed, maintained, and applied on projects by

skilled and qualified staff and that the activities and tasks performed are commensurate with

product risk.
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5.2 Organization of SQA process outcomes

The outcomes produced by SQA processes are organized into three groups:

a) SQA Process Implementation. A strategy for conducting SQA is developed. SQA activities

are planned and executed. Evidence of SQA is produced and maintained (see 5.3).

b) Product Assurance. Adherence of products to the established requirements is evaluated.

Problems and non-conformance are identified and recorded (see 5.4).

c) Process Assurance. Adherence of processes and activities to the applicable standards and

procedures is verified. Effectiveness of processes is evaluated and improvements are

suggested. Problems and non-conformance are identified and recorded (see 5.5).

The 16 SQA activities are organized into three groups as shown in Table 1, below:

Table 1 —Organization of 16 SQA activities

Subclause

Title

SQA process implementation activities

Establish the SQA processes

Coordinate with related software processes

Document SQA planning

Execute the SQA Plan

Manage SQA records

Evaluate organizational independence and objectivity

Product assurance activities

542

Evaluate plans for conformance to contracts, standards, and regulations

543

Evaluate product for conformance to established requirements

544

Evaluate product for acceptability

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 23:12:50 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 730-2014


http://www.avadocuments.com/doc/ieee-730-2014
http://www.avadocuments.com/doc/ieee-730-2014

Table 1—Organization of 16 SQA activities (continued)

Suhclause

Title

54.5

Evaluate product life cycle support for conformance

546

Measure products

Process assurance activities

Evaluate life cycle processes and plans for conformance

Evaluate environments for conformance

Evaluate subcontractor processes for conformance

IMMeasure processes

Assess staff skill and knowledge

NOTE—5.4.1 and 5.5.1 contain introductory material concerning product assurance and process

assurance, respectively, and are not numbered in the 16 SQA activities.

As specified in 1.7, each of the activities in Clause 5 of this standard is described by the

following information:

a) Reference to ISO/IEC/IEEE 12207:2008 clause. The text of the ISO/IEC/IEEE 12207:2008

subclause relevant to

the activity is presented in a boxed figure, for example:

This subclause addresses the following ISO/IEC/IEEE 12207:2008 subclause:

and adhere to the plans.

723322 It shall b= assured that software products and related documentation comply with the contract

b) Purpose. Defines the activity’s intention (e.g., “Determine the degree to which the software

products and related

documentation conform to established requirements.”).
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¢) Outcomes. Specific observable results of the successful achievement of activity’s purpose.

An outcome may an information item (e.g., records, documents), a change in the state or an

attribute of an information item, a change to a project constraint, or a change to an attribute

(e.g., training, experience, capability) of a project team member. Information items are

defined in ISO/IEC/IEEE 15289:2011. These outcomes are the basis for validated evidence to

provide a justified statement of confidence in the quality of the software products. Outcomes

are written as declarative sentences in the present tense (e.g., “Non-conformances are raised

when software products do not conform to established software requirements.”)

d) Tasks. Specific actions that are intended to contribute to the achievement of one or more of

the stated outcomes of the activity. Using the definitions from ISO/IEC TR 24774:2010 [B41], a

statement in the task description can be:

1) A required action,

2) A recommended action, or

3) A permissible action.

Task statements identify the role performing the task. The role is either the subject of the sentence or

is in a clause that introduces a set of tasks. Task statements for required actions begin with an action

verb and are written as declarative sentences in the present tense. Recommended and permissible

action statements start with a phrase or clause that qualifies the conditions under which the task

may be performed. There is not necessarily a one-to-one relationship between tasks and outcomes

(e.g., identify software products and related documentation required by the contract).
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5.3 SOA process implementation activities

5.3.1 Establish the SOA processes

This subclause addresses the following ISO/IEC/IEEE 12207:2008 subclauses:

723311 A quality assurance process suitad to the project shall be established. The objectives of the
quality assurance process shall be to assure that the software products and the processes employed for
providing those software products comply with their established requirements and adhere to their established
plans.

723341 Additional quality management activiies may be assurad in accardance with the clauses of
150 9001

New

5.3.1.1 Purpose

Define and establish documented SQA processes that exist separately from projects. When these

SQA processes are applied to a project they enable the development of software that conforms to

established requirements. These processes also provide projects with software quality

measurements to help make cost, schedule, quality, and risk tradeoffs. The SQA processes define the

SQA function's role, concepts, methods, procedures, and practices.

Effective SQA processes identify what activities to do, how to confirm the activities are performed,

how to measure and track the processes, how to learn from measures to manage and improve the

processes, and how to encourage using the processes to produce software products that conform to

established requirements. SQA processes are continually improved based on objective measures and

actual project results.
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5.3.1.2 Outcomes

This activity shall produce the following outcomes, prior to executing the project:

— Management has established an SQA function’s role within the organization.

— Management has established organizational SQA processes that are independent of SQA

processes established for individual projects.

— An organizational policy is established that defines and governs SQA roles and

responsibilities.

— A method is established for overseeing the execution of SQA activities, tasks, and outcomes

along with a method for providing feedback to the SQA function.

— A method is established to enable the SQA function within projects to learn from the

experiences of current and previous projects and share lessons learned with other projects.

— People are assigned responsibility for performing the SQA role both within the organization

as_a whole and for a specific project in a manner that is organizationally independent of both

project management and software development.

5.3.1.3 Tasks

To accomplish this activity, the organization shall perform the following tasks:

1) Define an organizational quality policy statement that defines and governs SQA roles

and responsibilities.

2) The organizational quality policy statement may be included in an organization Quality

Manual for those organizations that have an existing quality management system.
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3) Establish an organizational quality policy statement that defines the SQA process as

an_organization level process independent of SQA processes established for specific

projects.

4) Create and assign tasks to those responsible for SQA activities and for implementing

the organizational quality policy statement.

5) Define a mechanism for providing management oversight of SOA activities and tasks.

6) Assign responsibility for project SOA activities to individuals who are organizationally

independent of project management and software development.

7) Review the organizational quality policy and identify gaps and inconsistencies between

those organizational quality policies and proposed SQA roles and responsibilities.

8) The SQA process should be established prior to the acquisition phase, when contracts

are typically negotiated and agreements reached, so that the SQA function can assist in

forming effective contracts.

NOTE—Table A.1 in Annex A shows the correlation of four outcomes as described in

ISO/IEC/IEEE 12207:2008 and the clauses of this standard.

5.3.2 Coordinate with related software processes

This subclause addresses the following ISO/IEC/IEEE 12207:2008 subclause:

7.2.3.3.1.2 The guality assurance process should be coordinated with the related Scftware Verification
(subclause 7.2.4), Software Validation (subclause 7.2.5), Software Review (subclause 7.2.6). and Software
Audit (subclause 7.2.7) Processes.
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5.3.2.1 Purpose

Coordinate with the verification, validation, review, audit and other ISO/IEC/IEEE 12207:2008

processes that are relevant to the project to achieve project objectives. The SQA function works with

project management to determine which of the other 39 processes defined in ISO/IEC/IEEE

12207:2008 should be coordinated with SQA activities.

The SQA function identifies project and organizational roles and responsibilities with respect to all

of the following ISO/IEC/IEEE 12207:2008 processes and clauses that apply to the project:

— 6.1 Agreement Processes

— 6.3 Project Processes

— 6.4 Technical Processes

— 7.1 Software Implementation Processes

— 7.2 Software Support Processes

— 7.2.4 Software Verification

— 7.2.5 Software Validation

— 7.2.6 Software Review

— 7.2.7 Software Audit

— 7.3 Software Reuse Processes
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