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Foreword

Commission) form the specialized system for worldwide standardization. National bodies that are members of ISO
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
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tablished a joint technical committee, ISO/IEC JTC 1.

EE Standards documents are developed within the IEEE Societies and the Standards Coordinating C
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its. standards
nsensus development process, approved by the American National Standards Instituté, which bring|
lunteers representing varied viewpoints and interests to achieve the final product. Volunteer
cessarily members of the Institute and serve without compensation. While the [EEE administers t}
d establishes rules to promote fairness in the consensus development process, the IEEE does not inde
aluate, test, or verify the accuracy of any of the information contained in its stahdards.

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

vered by patent rights. By publication of this standard, no pesition is taken with respect to the ex
lidity of any patent rights in connection therewith. ISO/IEEE-is not responsible for identifying essent
patent claims for which a license may be required, for ¢onducting inquiries into the legal validity o
tents or patent claims or determining whether any li¢ensing terms or conditions provided in conne
bmission of a Letter of Assurance or a Patent Statément and Licensing Declaration Form, if any,
termination of the validity of any patent rights, and the risk of infringement of such rights, is entirely

sponsibility. Further information may be obtained from ISO or the IEEE Standards Association.

portant notices and legal disclaimers (see http://standards.ieee.org/IPR/disclaimers.html
formation).
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Introduction

ISO/IEC/IEEE 24748 provides unified and consolidated guidance on the life cycle management of systems and
software. This document draws on key aspects of the former IEEE ]J-Std-016 Standard for information technology
software — Software life cycle processes — Software development — Acquirer-supplier agreement. The 1EEE has
identified the need for a non-military standard to guide managers of software systems in software development

planning.

Taken tog]
of ISO/IE
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related st
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ether, the parts of ISO/IEC/IEEE 24748 are intended to facilitate the joint usage of the process‘\conte
L/IEEE FDIS 12207 Systems and software engineering — Software life cycle processes and 1SO/IEC/IE

hindards, such as for Information Technology (IT) service management and various lower-level procs
sition or supply of a software system is usually done within a project/ A project prepares a

ts the technical plans and schedules necessary to guide the project toward accomplishment of
and proper conclusion. Given the project’s authorization and objectives) the project should establi

plans for fhe technical management of activities as necessary for the software development effort.
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nts for software engineering planning, including software development plans or software engineeri
s document also identifies the processes as defined in ISO/IEC/IEEE FDIS 12207 to perform t

echnical management and development plans.

ment focuses on the processes required for Successful planning and management of the projec
development effort and for development of (the software development plan (SDP) as a vehicle f
ng a project's application of software life*Cycle processes. The SDP is a top level technical planni

for a project which addresses technical.imanagement processes established by three principal sourd

ent project team) as necessary to successfully accomplish the software development related tasks of t

ktems and software engineering — System life cycle processes, which in turn may be usedtogether with

project planning activities to accomplish the project's’fechnical effort and to develop the softwafre

bct’'s agreement, applicable organizational and technical management processes, and the software
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Systems and software engineering — Life cycle management —
Part 5: Software development planning

1

Scope

Thi
to

con|
pra|
soff

Thi

Thi
stag
coll
use|

Thi

2

Thg following documents are referred to in the text in such a way that some or all of their content co
requirements of thi§ document. For dated references, only the edition cited applies. For undated refere
latgst edition of thewreferenced document (including any amendments) applies.

ISO

5 document provides a common framework for planning and controlling the technical processes and

broduce and sustain software products. The complete life cycle is covered by this document, fi

ception to the retirement of a software product. The framework described by this document providej

ctices in communication and cooperation among parties that plan for, develop, utilize, and\manage

ware.

5 document:

— specifies the required information items to be produced through the implementation of the
planning and control processes;

— specifies the required content of the required information items;

— gives guidelines for the format and content of the required and related'information items; and

— details the processes necessary to develop and implement a software plan.

5 document is intended to provide guidance for parties involvedin the planning of software engineer

aborations and can be applied where the parties are frofn the same organization. This document ca
d by a single party.

5 document is applicable to:
— those who use ISO/IEC/IEEE FDIS 12207 on projects dealing with software products and serviceg
to those products;

— organizations and individuals pérforming software development activities; and
— organizations and individuals_developing information items during the development of software

Normative references

IEC/FEEEFDIS 12207:20171, Systems and software engineering — Software life cycle processes

— those who are responsible for the technical management of the development of software systems;

activities
om idea
for best
modern

required

ing at all

res of the software life cycle. It is intended to provide a common framework for two-party and multi-party

h also be

related

Py

nstitutes
hces, the

3

Terms, definitions and abbreviated terms

For the purposes of this document, the terms and definitions given in ISO/IEC/IEEE FDIS 12207, ISO/IEC TS
24748-1:2016, and the following apply.

For additional terms and definitions, consult ISO/IEC/IEEE 24765, available at www.computer.org/sevocab.

ISO, IEC and IEEE maintain terminological databases for use in standardization at the following addresses:

1 Under preparation. (Stage at time of publication ISO/IEC/IEEE FDIS 12207)
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— IEC
— ISO

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

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

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

3.1

acceptance

action by an authorized representative of the acquirer by which the acquirer assumes ownership of products as
partial or complete performance of an agreement

bns,

rder

ted

l or

3.2

audit

indepenglent examination of a work product or set of work products to assess compliance with specificati
standards, contractual agreements, or other criteria

Note 1 tofentry: Independent assessment of software products and processes conducted by an authorized person in o
to assess fompliance with requirements.

[SOURCH: ISO/IEC/IEEE 15288:2015, 4.1.10]

3.3

configuration item

item or gggregation of hardware, software, or both, that is designated férconfiguration management and treg
as a single entity in the configuration management process

[SOURCH: ISO/IEC/IEEE 15288:2015, 4.1.13]

3.4

documept

uniquelylidentified unit of information for human use,such as a report, specification, manual or book, in printe
electronic form

[SOURCH: ISO/IEC/IEEE 15289:2015, 5.10]

3.5

estimation

process ¢f developing a quantitative assessment of the likely amount or outcome

3.6

evaluation

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

Note 1 to entry: The entity can be an item or activity.

[SOURCHISO/IEC 25001:2014, 4.1]

3.7

information item

separately identifiable body of information that is produced, stored, and delivered for human use

[SOURCE: ISO/IEC/IEEE 15289:2015, 5.13]

© ISO/IEC 2017 - All rights reserved
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3.8
plan
information item that presents a systematic course of action for achieving a declared purpose, including when,

where, how, and by whom specific activities are to be performed
Note 1 to entry: The plan can also state artifacts that are to be created.
Note 2 to entry: Annex A provides contents of a generic plan.

[SOURCE: ISO/IEC/IEEE 15289:2011, 5.16]

3.9L
plapning

activities concerned with the specification of a plan

3.10
prdject manager
stakeholder with overall responsibility for the planning, execution, and closure of a project

Notp 1 to entry: According to ISO/IEC/IEEE FDIS 12207, the project closure is.pérformed in the Portfolio Mapagement
progess.

3.11
prdject management plan

information item that describes how the project will be executed, monitored, and controlled

Notg 1 to entry : The plan typically describes the work tobé.done, the resources required, the methods to be|used, the
progedures to be followed, the schedules to be met, and the way that the project is organized.

[SOURCE: ISO/IEC/IEEE 24765, modified - to distingurish between the technical and management approaghes. See
als¢ software development plan.]

3.12
record, verb
setldown in a manner that can be retriéved and viewed

3.13
recprd, noun

set jof related data itendsS'treated as a unit
[SO[URCE: ISO/IEC/IEEE 15289:2015, 5.22]

3.14
soffware-development environment

facillities, hardware, software, procedures, and documentation needed to perform software development

Note 1 to entry: Elements can include computer-aided software engineering (CASE) tools, compilers, assemblers, linkers,
loaders, operating systems, debuggers, simulators, emulators, documentation tools, and database management systems.

Note 2 to entry: Plans for software development environments can include where the specified environment is to be
constructed, when sites provide different environments or facilities. For example, different testing environments can be
requested to be constructed at the acquirer's site and the supplier's site.

© ISO/IEC 2017 - All rights reserved
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3.15

software development plan

SDP

information item that describes the technical approach to be followed for a software development effort

Note 1 to entry: The software development plan presents how the organization or project plans to conduct development
activities. A distinction is being made between the technical and management approaches. See also project management plan.

3.16
software engineering

systematic application of scientific and technological knowledge, methods, and experience td~the desfign,
implementation, testing, and documentation of software

[SOURCH: ISO/IEC/IEEE 24765]

3.17
software item
item
identifiaple part of a software product

EXAMPLE Source code, object code, control code, control data, or a collection of these items

Note 1 to fentry: A software item can be viewed as a system element.0f ISO/IEC/IEEE 15288:2015.
[SOURCH: ISO/IEC/IEEE 15289:2015, 5.26]

3.18
software product
set of computer programs, procedures, and possibly associated documentation and data

3.19
software quality characteristic
categorylof software quality attributes that bears on software quality

[SOURCH: ISO/IEC 25000:2015;*4.52]
3.20

software system
system fpr whieghrsoftware is of primary importance to the stakeholders

3.21
software unit

atomic software component of the software architecture that can be subjected to stand-alone testing

3.22
technical manager
stakeholder with responsibility for decisions relating to product content and quality achievement

Note 1 to entry: Technical decisions include definition and tailoring of life cycle processes, design of measurement systems,
and product implementation decisions

4
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3

work breakdown structure

hierarchical decomposition of the total scope of work to be carried out by the project team to accomplish the
project objectives and create the required deliverables

Note 1 to entry: It organizes and defines the total scope of the project.

4

Abbreviations

CI

CM configuration management

C(

ICWG interface control working group

IT information technology
LQC lines of code
SOP software development plan
SHMP systems engineering management plan
THM technical performance measure
WBS work breakdown structure
5 | Conformance
5.1 General
Thip document may be used as a conformance or a guidance document for projects and organizations

confformance to ISO/IEC/IEEE FDIS 12207.

To
dod
ISO

The
to
ISO|
mo
and

NOT

configuration item

TS commercial off the shelf

Flaim conformance to this document, having tailored the selected software life cycle processes, the use
ument shall prepare the information items identified in this document applicable to the selected and
IEC/IEEE FDIS 12207 processes.

generic and specific record and information item contents in Clauses 8 and 9 of this document may be
atisfy requirements of an organization, its projects, or agreements based on the tailored conforr
IEC/IEEE EDIS*12207. In tailoring, information item titles and contents provided in this documen
Hified (added to, combined or retitled). The contents of the information items shall correspond to the
tailored.processes.

E ISO/IEC/IEEE FDIS 12207:2017, Annex A, provides requirements for the Tailoring process.

claiming

rs of this
tailored

tailored
nance to
L may be
selected

Throughout this document, “shall” is used to express a provision that is normative, “should” to express a
recommendation among other possibilities, and “may” to indicate a course of action permissible within the limits
of this document.

The verb “include” used in this document indicates that either:

a) theinformation is present; or
b) areference to the information is listed.

© ISO/IEC 2017 - All rights reserved
© IEEE 2017 - All rights reserved


https://iecnorm.com/api/?name=b19e4f6907d5514ca4cceb313233aff7

ISO/IEC/IEEE 24748-5:2017(E)

52 In

tended usage

This document:

— specifies the required set of processes or activities that deal with the technical planning of a software
development effort and that are detailed during the evolution of the software development plan, and
— provides normative definition of the content of the information items that result from the implementation

of these processes.

Users of this document can claim conformance to the process provisions or to the information item provisions, or

both.

The requ

5.3 Cd

This doc

for planning the technical management of software development, and suitable for usage during the life cycle

software
The prod

NOTE
processeg
12207:20,

5.4 Cd

This doc
software

In this d
separate
availablg

informatfion items into one document. Use ofithe nomenclature of the specific records or the information i
titles is rlot required to claim conformancewith this document.

A claim df conformance to the informiation item provisions of this document means that:

— the
— the
defi

The reqyirements for the content of the information items in this document are contained in 6.6.

NOTE
claim con|

irements in this document are contained in Clauses 6, 8, 9, and 10.

nformance to processes
Lment provides requirements for the processes to be selected from ISO/IEC/IEEE FDIS 12207, necess

system or product.

ess requirements in this document are contained in Clause 9.

A claim to tailored conformance to ISO/IEC/IEEE FDIS 12207 does not necessarily imply conformance to|
in this document. When claiming tailored conformance to the processes, theudirections given in ISO/IEC/IEEE K
17, 2.3, apply.

nformance to information item content

liment provides requirements for a number of information items to be produced during the life cycle
system or product.

ocument, for simplicity of reference, eachrinformation item is described as if it were published 4§
document. However, information items shall be considered as conforming if they are unpublished
in a repository for reference, divided’jihto separate documents or volumes, or combined with of

Fequired information itemsStated in this document are produced; and
information items preduced during the processes demonstrate conformity to the content requiremsg
hed in this document:

If a-user of this document claims full conformance to ISO/IEC/IEEE 15289, it does not imply that the user
formance to the information items and information item content in this document. The reasons for this are:

ary
bf a

the
DIS

of a

s a
but
her
fem

nts

can

1)
2)

SOMEC/IEEE 15289 does not contain requirements for all the specific information items listed in this document;

hnd

ISO/IEC/IEEE 15289 does not contain normative requirements for all the content of the information items liste

this document.

5.5 Full conformance

din

A claim of full conformance to this document is the equivalent of claiming conformance to all of the requirements
("shall" statements).
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5.6 Tailored conformance

When this document is used as a basis for establishing a set of information items that do not qualify for full
conformance, the clauses of this document are selected or modified in accordance with the tailoring process
prescribed in ISO/IEC/IEEE FDIS 12207:2017, Annex A. The tailored text, for which tailored conformance is
claimed, shall be 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 evidence.

6 —Concepts
6.1 General

Thip clause presents essential concepts on which this document is based. These concepts,apply to,|and are
nedessary for, understanding the technical planning of a software development effort, as-well as th¢ related
infgrmation items that are to be produced.

NOTE Annex C provides guidance on how related standards discuss these concepts,

6.2 System concepts

Tedhnical planning of a software development effort assumes anp-understanding of system concepts. This
dodument is intended to provide guidance for the key stakeholders involved in designing, develoging, and
delivering systems.

Thg systems described in this document are designed and deyeloped for the benefit of users, acquirers, gqnd other
stakeholders. A system is delivered to solve a problem orprevide a service described by the acquirer, and it meets
a se¢t of requirements customized to the acquirer’s needs. It may include software, hardware, data, pfocesses,
materials, and naturally occurring entities.

A gystem is designed and its deliverables developed and tested. Technical planning accounts for dll of the
actjvities, tasks, and efforts required to develop a system that meets a set of requirements.

NOTE System and software concepts are introduced in ISO/IEC/IEEE FDIS 12207:2017, 5.2. Additional discusgion, such
as systems and system structure, is proyided in ISO/IEC TS 24748-1:2016, 3.1.

6.3 Life cycle concepts
Tedhnical planning of asoftware development effort assumes an understanding of life cycle concepts.

Evdry software system has a life cycle. A life cycle can be described using an abstract functional m¢del that
represents the/conceptualization of a need for the system, its realization, utilization, evolution and dispos3l.

Tedhnical planning takes into consideration the entire life cycle of a system, from conception to retirement. This
dodument’provides guidance for the initial design and development effort, often the most laborious component of
plahnittg. However, this document also provides guidance for further efforts, including iterative improvements to
a system and retirement of a system.

NOTE 1 Life cycle concepts are introduced in ISO/IEC/IEEE FDIS 12207:2017, 5.4. Additional discussion is in ISO/IEC TR
24748-3.
NOTE 2 INCOSE Systems Engineering Handbook discusses system life cycle concepts in terms of business, budget and

technical aspects, and project cycles in terms of decision gates. Discussion of different methods, implementation strategies and
case studies highlight some of decisions facing organizations and projects in determining appropriate system and life cycle
models to employ.

© ISO/IEC 2017 - All rights reserved
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6.4 Process concepts

Technical planning for a software development effort assumes an understanding of process concepts. Technical
planning includes the planning for and evaluation of the processes that an organization employs to meet the
requirements specified for a system.

This document provides requirements and guidance for the processes that can be performed during the life cycle
of a software system. Effective processes should be recommended to all stakeholders involved in the development
effort. Stakeholders adhere to the accepted processes to increase the efficiency and effectiveness of the
development effort.

The Softfvare Development Plan (SDP) acts as a repository for processes specific to a project or organization.
Other prpcesses may be introduced external to the SDP, as part of the culture and Standard Operating Procedure
of the organization.

NOTE 1 Process concepts are introduced in ISO/IEC/IEEE FDIS 12207:2017, 5.5 and ISO/IEC TS 24748-1:2016, 3.3.
NOTE 2 Process concepts as related to software are discussed in ISO/IEC TR 24748-3:2011, 4.4!

6.5 Project concepts

Technicdl planning of a software development effort assumes an understandingof project concepts. As definefl in
ISO/IEC/IEEE FDIS 12207, a project is an endeavor with defined start and finish criteria undertaken to creafe a
product [or service in accordance with specified resources and requirements, while a project portfolio {s a
collectioh of projects that addresses the strategic objectives of the organization.

A projedt may be viewed as a unique process comprising coordinated and controlled activities and may] be
composdd of activities from the Technical Management«processes and Technical processes defined in
ISO/IEC/IEEE FDIS 12207. In ISO/IEC/IEEE FDIS 12207 and‘in this document, the project has been chosen as|the
context for describing processes concerned with planningrassessment and control.

There n¢ed not be a one-to-one relationship between a software development effort and the projects related to
the efforf. However, for the purpose of this document, software development is done within a project.

NOTE 1 Project concepts are discussed in.ISO/IEC/IEEE TR 24748-3:2011, 4.6.

NOTE 2 ISO/IEC TS 24748-1:2016,.3:1.4, provides more detail on structure in systems and projects, and 3.1.5 provjdes
more detgil on enabling systems.

NOTE 3 ISO/IEC/IEEE 16326 provides more information on project management and the project management plan.
NOTE 4 Software Extension“to the PMBOK® Guide, 5t edition, provides more information on projects and prqject
management.

6.6 Information‘item concepts

6.6.1 (General

ISO/IEC/IEEE FDIS 12207 defines an information management process, but does not detail documentation in
terms of name, format, explicit content, and recording media. ISO/IEC/IEEE FDIS 12207 establishes a common
framework for software life-cycle processes and requires a number of information items. It does not always
specify when software information items are to be prepared, nor does it identify information item contents.

NOTE 1 ISO/IEC/IEEE 15289 provides a mapping of ISO/IEC/IEEE FDIS 12207 clauses with a set of information items. It
specifies how life cycle data is managed in information items. ISO/IEC/IEEE 15289:2015, 6.1, provides requirements for life
cycle data characteristics.

For each life-cycle process, it would be possible to prepare a plan, procedures, and reports, as well as numerous
records, requests, descriptions and specifications. Such an elaboration of the documentation schema would be
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more rigorous than specified by ISO/IEC/IEEE FDIS 12207. ISO/IEC/IEEE FDIS 12207 does not detail the life-cycle
processes in terms of methods or procedures required to meet the requirements and outcomes of a process. Thus,
information items may be combined or subdivided as needed for project or organizational purposes.

Information item content is information included in an information item, associated with a system, product or
service, to satisfy a requirement or need.

An information item has to be consistent with an information item generic type. An information item type is a

gro

NO

up of information items consistent with a pre-arranged set of generic criteria.

ISO
infd

[E 2 ISQIEC/IEEE 15289:2015 Clause 7 _provides more information on contents of generic information typ

IEC/IEEE 15289 makes a distinction between records and documents (which includes “plan
rmation item produced as a document supports certain life cycle data characteristics. A document is

term for separately identifiable, published (in electronic or printed media) information. Documents are J

and
ton

In t
dod
rep
intd

6.6
AS

add
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communicated for human use and contain formal elements (such as purpose, scope, and'summary),
hake them usable by their intended audience.

his document, for simplicity of reference, each information item is described aSdf it was published a3

ument. However, the information items may be considered as conforming ifitis’unpublished but avai

psitory for reference, divided into separate documents or volumes, or combined with other informati
one document.

2 Concept of Plans

ystems Engineering Management Plan (SEMP) is a top-level technical planning document for a proje
resses technical management processes as necessary.-t@ successfully accomplish the systems eng
ted tasks of the project. The technical management)processes are typically established by three

sources:

NOT

6.6

The
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con

1) the project’s contract or agreement;
2) applicable organizational processés; and
3) the systems engineering project team.

E Annex A provides guidance for-a‘generic plan.

3 Software development plans

plan addressed in this document is often called the Software Development Plan (SDP), Software Eng
hagement Plan, or Seftware Engineering Plan. The SDP presents how the organization or project
duct software development or software engineering activities (the software implementation strateg

comprehensive, composite artifact that contains all information required to manage the software devsg

acti

The
mo
hel
org|

vities.
SDP itself) coupled with the process of developing it, helps an organization produce a software sys

e structured, predictable, and efficient way. It provides documented confirmation of project detai
bs enslire a common understanding of the project among a varied group of stakeholders. It

s). Each
h generic
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a single
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on items
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lineering
plans to
y). Itis a
lopment

tem in a
s, which
helps an

hhizdtion to estimate time and resources required to develop the project from specifications. Finally

the SDP

also contributes to clarity of roles and responsibilities and establishes continuity in the event of changes to project

req

uirements.

NOTE The required content of the SDP is in 9.2; Annex B provides an example outline of an SDP.

© ISO/IEC 2017 - All rights reserved
© IEEE 2017 - All rights reserved


https://iecnorm.com/api/?name=b19e4f6907d5514ca4cceb313233aff7

ISO/IEC/IEEE 24748-5:2017(E)

6.7 Management concepts
6.7.1 General

This document describes two management roles: project and technical. Technical management and project
management are collaborative efforts that, taken together, manage a software development project. The role of a
project manager is distinct from that of a technical manager. For the purpose of this document, the project
manager is responsible for all tasks related to project management, including scheduling and resource allocation.
Organizational management provides project managers with clear goals, obvious performance measures,
resources_for assigned tasks, and time for decision making. The technical manager takes responsibility for
technical aspects of the project in support of the project manager. The document does not specify the assighnjent
of roles }(7) specific persons, or enforce a specific structure on the project or development teams. The same.role [can

be filled py more than one person (e.g., a manager and a deputy manager) and one person can be both(the project
and the technical manager, especially on small projects.

6.7.2 Hroject management

Project nanagement concepts are used to establish and evolve project plans, to assess,actual achievement pnd
progresq against the plans and to control execution of the project through to <fulfilment. Various project
managerpent processes may be invoked at any time in the life cycle and at any levelin{a’hierarchy of projects.

Project management is responsible for resources, schedules, stakeholder\management, and achievement of
stakeholfer concerns other than technical concerns, such as profitability agdymarketability.

Knowledge created on projects supports the organization’s capabilitjx and assets that enable the organization to
exploit opportunities.

NOTE ISO/IEC/IEEE 16326:2009 provides more detail on project knowledge management.

6.7.3 Technical management

The techpnical manager is responsible for decisiongs\relating to product content and quality achievement, including
definitioh and tailoring of life cycle processes, design of measurement systems, and product technical decisipns.
Product [technical decisions may include practices for requirements, architecture and design, definition of|the
methods| for development, validation, integration and deployment, and overall achievement of quality. [Che
technical and project manager are both\responsible for risk management. Project management is responsible| for
project risk management, and technical"management is responsible for technical risk management.

Technicdl management responsibilities include the identification and performance of the activities needed to
produce [the product, ensuring the content of each technical information item and ensuring mutual consistency
among the information itéms.

6.8 Sdftware development model concepts

6.8.1 (Gemneral

This document is designed to accommodate any software development methodology. The technical manager
chooses a methodology appropriate to both the project and the organization. Often, an organization employs the
same software development model for most or all projects it undertakes.

An organization can claim conformance to this document within the context of any software development model it
uses. Moreover, various development methodologies, including commonly used Agile methods, may be employed
within the context of any of the models described below.

Although innumerable distinct models exist, most fall within one or more of the following types:

—  Once-Through (also known as Predictive or “Waterfall”);
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— Evolutionary; and
— Incremental.

6.8.2 Once-Through software development model
Using the Once-Through software development model, the development process is performed a single time for a

project. Requirements are defined, the software is designed and developed, the software is tested and integrated,
and finally it is released.

Oncge-the software is released the software is understood to be rnmp]nfnr‘ and the prnjprf rendered inactive.
Whien updates are required to the software, a new and separate software development project can be undertaken.
In the Once-Through model, the SDP created at the beginning of the project is understood by all ‘partjes to be

static. Modifications to the SDP may be introduced by the technical manager in certain situations, ineluding but not
limjted to the following:

— significant issues arise during the testing phase, requiring software to be significantly redevelop¢d;
— major changes to software requirements are instituted by key stakeholders;

— personnel issues require developers and others to be added to or removed from the project;
— internal or external deadlines are missed or significantly changed; and

— significant budget overruns have occurred or allocated resources have been reduced.

6.8{3 Evolutionary software development model

The Evolutionary software development model develops software over the course of several builds (also called
“itejrations”). Requirements are partially defined at the start.of the project but are understood to evolve|over the
life|cycle of the software.

Unlike a Once-Through project, which is planned and.scheduled in its entirety from the beginning, an Evolutionary
project is planned and scheduled in detail for only’ one iteration at a time. Requirements are specifi¢d at the
beginning of each build. These requirements:‘are then developed in small increments, tested, and revised if
nedessary. The processes of defining requirements, developing, testing, and revising software alll happen
conjcurrently.

Onge software is released, the development process continues. Input from users shapes the software oyer time,
and the project is not considered completed at the first release.

In the Evolutionary model, the'SDP created at the beginning of the project is understood to be incomplete. The
stakeholders agree on high-level requirements, a release date, and development approach. At the beginning of the
project, the requireménts for the first iteration are defined in some detail, whereas later iterations are gpecified
far more loosely. In particular, a schedule template, without technical requirements, is defined for later itdrations.

Thg SDP defines the overall timeline for the development cycle and may predetermine the order n which
requirements-are developed.

Thg SDP-complements the individual requirements that are created in this model. The technical manager pversees
the person u:apuuailulc for dcvclupiug requirenrents: The requirementsare basedomrthecurrentdraftof the SDP,
the requirements as currently understood, and the constraints facing the developers.

Technical review meetings serve as forums to evaluate updates to the SDP, and these changes can be approved by
the acquirer at regular status meetings. Some changes do not require formal acceptance by the acquirer.

6.8.4 Incremental software development model

The Incremental software development model is a joining of Once-Through and Evolutionary models. Like the
Once-Through model, requirements are specified as fully as possible at the beginning of the project. Like the
Evolutionary model, development happens over the course of several builds.
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The requirements are defined early in the software life cycle and are distributed among multiple builds. The first
build incorporates part of the planned capabilities; the next build adds more capabilities, and so on, until the
software is complete.

In the Incremental model, a single SDP represents all builds. The SDP created at the beginning of the project is
understood to be as complete as possible. The first build is described in the greatest detail, and subsequent builds
are described with correspondingly less detail.

Although the high-level requirements are expected to remain static, in this model the schedule information is
modified and updated regularly to reflect a changing project, release dates, and resources needed as the software
developrhent team progresses from build to build. This may be maintained in a separate information item that
does not|require formal acceptance by the acquirer.

At the bg¢ginning of each build, the SDP is reviewed by the key stakeholders. Updates to the SDP.are made gnly
when they relate to the current build; future builds are not reviewed or updated in the SDP unless requiremé¢nts
change.

7 Software life cycle processes and software development planning
7.1 General

ISO/IEC/IEEE FDIS 12207 requires a number of processes for the development of a software system. THese
processés are influenced by, or influence, the technical management in a project. These processes are presentefl in
four prog¢ess groups:

1) Agreement processes;

2) Prganizational project-enabling processes;
3) Technical management processes; and

4) Technical processes.

7.2 Agreement processes

agreement between two organizations; It follows that these processes have a significant influence on the project
and planning processes. They place requirements and constraints on all planning aspects. The Agreenjent
processegs are out of the scope’ of this document; however, the agreement itself may specify methods and
constraints that affect the SDP:and the project schedule.

As stateI’in ISO/IEC/IEEE FDIS 12207,,the Agreement processes define the activities necessary to establisi an

NOTE The Agreement-processes are discussed in ISO/IEC/IEEE FDIS 12207:2017, 6.1.

7.3 Organizational project-enabling processes

As stated ifISO/IEC/IEEE FDIS 12207, the Organizational project-enabling processes manage the organizatipn’s

Capablllt 6 a\.\,luil e-atd oupyl_y 1523 odtcts-or-servicesthr uush the tritiation; support and-eontrolof Pt chpto. THese
processes influence the technical management of a project and place constraints on the resources and
infrastructure required to support a project.

The Organizational project-enabling processes support the project and activities described in this document.

Planning may also influence the Organizational project-enabling processes to make provisions for required
infrastructure and resources. Providing infrastructure and resources that support project objectives is a key part
of software development planning. Existing infrastructure may need to be modified or new resources added in

order to realize a successful software project.

12
© ISO/IEC 2017 - All rights reserved
© IEEE 2017 - All rights reserved


https://iecnorm.com/api/?name=b19e4f6907d5514ca4cceb313233aff7

ISO/IEC/IEEE 24748-5:2017(E)

NOTE 1 The Organizational project-enabling processes are discussed in ISO/IEC/IEEE FDIS 12207:2017, 6.2.
NOTE 2 Infrastructure-management processes are discussed in ISO/IEC/IEEE FDIS 12207:2017, 6.2.2.
7.4 Technical management processes

Project planning and technical planning are closely related, with technical planning mostly in support of the
project planning, especially contributing to planning for resource requirements, as well as the influence on time

dur

ation due to technical issues.

In particular, the Technical Management processes include project planning processes and project assessment and

con
dod

Thd

NOT

7.5

Thd
effq

NOT

Soff
im

The

The

trol processes, which are essential activities in software development planning as discussed throug
ument.

Technical Management processes are applicable to this document, as discussed in subsequént clauses

E The Technical Management processes are discussed in ISO/IEC/IEEE FDIS 12207:2017,\6:3.

Technical processes

Technical processes are used to define the requirements for a system, to‘tfansform the requirement
ctive software system or product, and to dispose of the product when it is retired from service.

E The Technical processes are discussed in ISO/IEC/IEEE FDIS 12207:2017, 6.4.

Software development planning

ware development planning shall be conducted to enable the software system development project to
lement the following technical management processes as defined in ISO/IEC/IEEE FDIS 12207:

Project planning (ISO/IEC/IEEE FDIS 12207:2017, 6.3.1)

Project assessment and control (ISO/IEGAEEE FDIS 12207:2017, 6.3.2)
Decision management (ISO/IEC/IEEEFDIS 12207:2017, 6.3.3)

Risk management (ISO/IEC/IEEEEDIS 12207:2017, 6.3.4)
Configuration management (IS©/IEC/IEEE FDIS 12207:2017, 6.3.5)
Information management (ISO/IEC/IEEE 12207, 6.3.6)

Measurement (ISO/IEC/IEEE FDIS 12207:2017, 6.3.7)

Quality assuranceISO/IEC/IEEE FDIS 12207:2017, 6.3.8)

project shall define a software development strategy.
software development strategy should include the following:

a) development methods, including software development, programming or coding standards, u

hout this

s into an

nit test

policies and language-snecific standards for imnlementing securitv features:
r 4 (=] (=] r r (=] A 4

b) implementation procedures for software development and development of unit tests;

c) the use of peer reviews, unit tests, and walkthroughs during implementation;

d) activities under CM control during software construction;

e) change management considerations for manual processes;

f) implementation priorities to support data and software migration and transition, along with
retirement of legacy systems; and

g) creation of test procedures to verify that a software unit meets its requirements along with creation

of the software unit.
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NOTE

Software implementation strategy is described in ISO/IEC/IEEE FDIS 12207:2017, 6.4.7.3.a)1).

9 Process Execution

9.1 Overview

The software development technical management processes, activities, and tasks are found in ISO/IEC/IEEE FDIS
12207, Software life cycle processes. This document elaborates on these processes to provide the user with
additional planning and implementation requirements and guidance specific to software development planning.

Acquisitj

considergd as part of the technical planning for a project that occurs during the development of the software.

In this dlause, ISO/IEC/IEEE FDIS 12207 clauses relevant to this document are referenced asCprimary sot
material§.

The oridinal ISO/IEC/IEEE FDIS 12207 purposes and outcomes relevant to this document are used in t
without any change, for the subset of processes that are relevant to software’development technfical

entirety,
manage|

A numb¢

requirement as part of development planning or technical management. This\document provides guidance fro

developt]

NOTE
below asj
these pro

9.2 Pr

9.2.1 (

The purpose of the Project planning process is'to’produce and communicate effective and workable project pl

This pro

If a projd
build-sp
a) cd
b) dq
c) pl

The techpical plans-addressed in this document form a subset of the project plans. Moreover, project planning

the asso

on and supply processes are not in scope of this document, since they and the produced planstare

hent processes.
br of these tasks can be executed as part of project management, bat this does not detract from t
hent planning and technical management point of view.

Although the applicable processes are stated as normative, it)should be stressed that the guidance prov
umes knowledge of the purpose, outcomes, and activities of éath process, and should be read in conjunction ¥
Cess aspects.

oject planning process

eneral

ress determines the scope of the technical activities.

ct is developed in multiple builds, then planning for each build may result in multiple project plans. Th
ecific project plans include;

ntext of the current-build in the overall project,
btailed planning for,the current build,
hnning for future builds.

iatedplans are dependent on input from the technical manager and the technical planning.

not

rce

heir

heir
Im a

ded
vith

ANS.

ese

and

NOTE

IQ(\I/IF(‘I/]PFF EDIS12207:2017 631, prnvidpc activities and tasks related to the prnjprf p]nnnihg process

9.2.2 Responsibility for planning

Development planning and technical management support contribute to the outcomes and activities of the Project
Planning process. The responsibility for preparing and approving plans, including technical management plans,
shall be assigned and recorded.

The technical manager shall plan and execute requirements management, so that requirements related to the
technical effort are elicited, documented, analyzed and managed.
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The technical manager shall plan for the required software engineering resources and skills.

Software development planning includes planning for retirement. Software may be retired for several reasons,
including the following:

— itisreplaced by another software project;
— it has become too costly to maintain;

— it has become redundant; and

— it has become obsolete.

In the SDP, the technical manager shall identify the probable circumstances that would resulthin' software
retirement. When a new project or iteration is to be undertaken, the technical manager shall consider whether the
project involves retirement of software. For example, the beginning of a new project may subsume an existing
reldase, causing that existing release to be retired. Similarly, at the beginning of a newniteration, itf may be
detprmined that so much maintenance and code refactoring is required that the softwane/should be retired and
replaced with something new.

Tedhnical planning should include the following activities:

a) Involving identified stakeholders in the requirements definition:
b) Managing change to the scope and requirements throughout’a project’s life cycle. Changes|in scope
and requirements should be evaluated for the impact/on cost, schedule, risk, current s¢ope and
quality.

c) Reviewing the selection of processes when the scope and requirements are changed, to asgure that
the selected processes are still applicable after the changes in scope and requirements.

d) Defining who is responsible for obtaining stakeholder agreement on requirements.

e) Establishing and maintaining requirements" traceability between levels of requirements, [between
requirements and design, between *design and the software that implements it, [between
requirements and qualification test’ information, and between computer hardware [resource
utilization requirements and measutred computer hardware resource utilization.

NOTE 1 ISO/IEC/IEEE 29148:2011 provides requirements and guidance on requirements engineering.
NOTE 2 ISO/IEC/IEEE TR 24748-3 provides more guidance on life cycle models.

Thg development and recording of planning and engineering information is an integral part of the software
devlelopment process, and.shoeuld be performed regardless of whether a deliverable artifact is required.

Thd project managershould select a life cycle model appropriate to the project. The technical manager should plan
for system life cycle considerations.

9.2(3 Project'scope

Thg technical manager shall provide technical input to support the project manager in determining the feasibility
of the.planned Technical Management and Technical Processes so that personnel, materials, facilities, software
development environment, and technology required to execute and manage the project are available, adequate,
and appropriate. The technical manager shall estimate the completion date of the software product to
specifications given relevant resources and constraints. The results from these feasibility analyses could cause an
adjustment to the initial project scope statement.

The technical manager shall review the project scope statement at intervals specified in the SDP to help ensure
that the process is consistent with the user needs and requirements and adheres to the plans. Updates to plans
should be subject to the approval of the project manager.

Technical management contributes to the development of a project scope statement. The following guidance is
useful to this effect:
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a) The project manager obtains from the technical manager a description of the project technical
activities. These activities include how stakeholder requirements are realized in deliverables and how
products are delivered as specified, i.e., verify that a project includes all the work required, and only

the work required, to complete the project and product successfully.

b) The technical manager works with the project manager to confirm that process tailoring and proje

planning account for the type of project, systems and technologies expected to be encountered dur
the development.

ct
ing

NOTE 1
expected
schedule,

NOTE 2
processeg

An initia] scope statement is usually based on solicited and unsolicited requirements. Factors‘such as change
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9.2.4 Work Breakdown Structure

Employi
smaller

project and provide visibility into processes and products.

The WBS
with the
function

The natyre of the WBS differs depending on the software development model employed by the project team. In

once-thr]
elements
project,
developt]

Refer to ISO/IEC/IEEE FDIS 12207:2017, Annex A, for details of the tailoring process for projects and syst}
to be utilized during development. The project manager is responsible for recording items such as the, prd
budget, and resources.

Refer to ISO/IEC TR 24748-1 and ISO/IEC 24748-3 for application guidance in tailoring and-~adapting
of ISO/IEC/IEEE FDIS 12207 for a project.

Her requirements, environment, project budget and schedule can have significant“impact on scope,
design may require reassessing and reaffirming agreements and commitnients, and may req
ate changes to the project scope statement.

ect scope statement, the Master Schedule, Work Breakdown Structure’ (WBS), and infrastructure shd
responsibility of the project manager. See 6.7 for an explanation of the distinction between
bilities of the project manager and the technical manager.

the scope of the project may be difficult when a new project has unprecedented elements. For suc
care should be taken to help ensure it is properly/scoped and monitored. The organization's
nent process should identify detailed mitigation plansy/if‘it is determined that additional risk exists du

sks in unprecedented situations.

g a WBS enables a project manager.and technical manager to break down a large, complex project
project pieces. These small components then provide a framework for organizing and managing

should be constructed to‘allow a project to be managed at the appropriate level of granularity consis
size, complexity, criticality, and risk of the project. It can break down the project by timeline, by phase
or by system element.

pugh software development model, the WBS is organized around the major deliverables and softw

producéd)as part of the project. Project requirements are known at the beginning of a Once-Thro
and the*WBS elements are estimated based on those requirements. In the evolutionary softw
herit'model, the WBS is organized around small units of functionality (e.g., user stories). For evolution

Fms
ject

the

5 in
An
lire

uld
the

h a
risk
e to

miliar project. Often specialty engineering studies:or activities are conducted to identify or help confrol

nto
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by

the
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ugh
are
ary

projects,

the'WBS decomposes evolutionary features into epics and further into user stories.

9.2.5 Project estimation

9.2.5.1

General

The project shall use available historical project and technical data when developing estimates and plans.
Mechanisms to collect, analyze, archive and retrieve project and technical data shall be developed. These historical
data may be used to improve life cycle processes and support planning and analysis for future projects.
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The application of historical data is relevant for both previous projects and previous iterations of a single project.
If a project is developed over several iterations, the software items of each build may be refinements of, or
additions to, software items of previous builds.

During project planning, multiple estimation techniques should be used. Project estimates used in software
development planning should address needs of the technical effort and include:

Thy
soff
inv

Thd
any
sys

Thd
Thd

9.2

Thi
poi

NOT

medq

The
In fi
arc
Thd

Thd

Thd

a) nonrecurring costs to produce products and enabling systems;
b) infrastructure;

Pal need forresources-including related management and contral:
J 4 t=] 1S} 4

d) skill, experience level, and competency of assigned personnel;
e) quality assurance and control;

f) risk management;

g) software development environment provisions;

h) work to be performed in each process and/or activity;

i) configuration management; and

j)  technical performance measures (e.g., response time, throughput, memery utilization, bandw

ware project. These estimates, from software developers, quality assiirance analysts, designers, an
blved in the project, are used in the SDP to predict what is required to'successfully complete the projec

software development model and for new projects as wellas improvements or maintenance on|
fems.

se estimates may be used as input for the initial SDPas well as its revised versions, pricing, and agr
following estimation information items are valuable to include in the SDP.

5.2  Effort and complexity estimation

5 estimation task involves predicting the’effort, measured in hours or a measure of complexity such as
hts or story points, that are needed toproduce the project to specification.

surement method, explains a comiimon method for function point estimation.

effort estimation shallinclude the time beyond what is required for constructing and integrating the

hitecture and design, developing and reviewing user documentation, and reviewing and testing the
se activities.aften take up the larger portion of overall project effort.

effort éstimation is the sum of all the planned activities, usually plus an allowance for contingencies.

way that effort is estimated varies in different software development models. In a Once-Through deve

idth).

ough the project estimation process, stakeholders assess the human skill,’and infrastructure needs of the

d others
-

project estimate can be expressed in terms of effort, relative, cemplexity, or cost. Estimation is appropriate for

existing

Fements.

function

E ISO/IEC 20926:2009, Software and systems engineering — Software measurement — IFPUG functlional size

oftware.

hct, coding is often(the smallest part of the overall effort. This estimate shall account for defining requirements,

oftware.

lopment

mo
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assurance analysts, designers, managers. It does not usually include the hours required of external stakeholders.
In an evolutionary development model, the effort is usually measured in points, with each user story assigned a
specific number of points at the start of each iteration. In the evolutionary model, it is understood that the effort
required for the entire project may be unquantified, although the project duration is established.

9.2.5.3 Calendar time estimation

As part of the estimation process, the technical manager predicts the time until the project is completed.
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Generating an accurate schedule involves estimating the number of people to work on the project, what they will
work on (based on the WBS), when they start working on the project, and when they are temporarily or
permanently moved off the project, such as an expected leave or reassignment to another task. Once this
information is gathered, a calendar schedule can be estimated. Historical data from the organization’s past
projects is often the best predictor for the number of people needed for a project of a given size.

In a once-through software development model, the schedule estimate is specifically defined. In an evolutionary
model, the schedule estimate is developed for each iteration while the final completion date is dependent on user
needs.

9.2.54 Cost estimation

The techinical manager shall estimate the project cost with due consideration to other costs that may be allocqted
to the prpject, such as the time of stakeholders contributing to the project and their approximate hourly rates;|the
external [subcontractors contributing to the project and the price for their services; the cost of capital equipnment
required| for the project; and the price of services such as external hosting and communication/firoviders.

NOTE Project managers, as advised by the technical manager, use existing organizational, infrastructure as feasjble.
When existing infrastructure is inappropriate or insufficient to support a project, then adaptatieh or additions to exigting
infrastrudture can be supplied by subcontractors, acquired, or developed. ISO/IEC/IEEE FDIS{¥2207:2017, 6.2.2, describeq the
infrastrudture management process to support organization and project objectives throughoutthe software project life cycle.

9.2.5.5 | Use of the software project estimates

Once thd initial project estimates are complete, they should be reflected in the project budget and schedule. [The
technical manager shall describe the type of information used to construct the estimate in the SDP itself and shall
review the estimate with key stakeholders.

The follgwing is useful for project schedules:

a) ISO 10006 provides guidelines for project managersto help ensure proper quality of their project’s prodiyicts
and servjces.

b) The planning process should establish completion criteria for all project tasks. The intent, as supported by|the
PMBOK [Guide, 5t edition, Software Extension, is to determine if a project, activity or task has been complgted
successfilly.

c) A softfware project shall have onge’ Software Engineering Master Schedule. Subordinate schedules should be
consistent with it. Often a subordinate schedule and detail schedules are used to control the software
developmhent effort and teams:

9.2.6 Relationship management

Conflict [resolutioh™and interpersonal relationships contribute to the outcomes and activities of the Project
planning process~The following is useful to this effect:

a) Project\planning includes a mechanism for conflict resolution and escalation so that an appropriafely
authorized level of organizational management may resolve disagreements among members of the technical team.
Technical plans should reference this mechanism.

b) Whenever supporting processes are performed by organizations outside the direct organizational control of the
project manager (or technical manager), it is important to realize the existence of two sets of relationships
between:

1) the manager and the management of the outside organization; and
2) organizational management from each organization.
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The project and technical managers should recognize these relationships when considering aspects of planning,
implementation, control and reporting through clearly specified technical and management reporting, information
flow and dispute resolution processes. Synchronization of plans may be more difficult under subcontract
agreements and assignment, but can be aided by having a single master plan.

c) When multiple teams from one or more organizations participate in a project, the project manager should
integrate these teams with alignment of the charter and shared vision of each team with the project's objectives.

d) The technical manager shall plan activities to resolve issues and resource needs for requirements, interfaces
and design with relevant stakeholders.

e) Qontingency planning for both management and technical issues shall be included in project planning.
9.2|7 Risk Management

Risk is a measure of future uncertainties in achieving program performance goals and objectives within defined
cost, schedule, and performance constraints. Risk management should address riskdentification, analysis, risk
treatment, risk monitoring, and maintaining a risk profile. Risks should be quantified arid implications reflected in
the|SDP. Risks will emerge and evolve throughout the duration of a project, and.thé SDP should be updated per
guiflance provided in 6.8 of this document.

9.2|8 Configuration management

Thg Configuration Management process allows technical insightGnto all levels of software design and is the
prifcipal methodology for establishing and maintaining consistency of a software product’s fynctional,
performance, and physical attributes with its requirements, design, and operational information throughout the
software life cycle. Configuration Management should address identification, control, status accounting, and
audits. All of these should be documented in the SDP.

9.2|19 Information management

Thg Information Management process concerns'the acquisition of information items, the custodianshig and the
distribution of information items to those-who need it, and its disposition via an archiving process or [deletion.
Infgrmation Management should address identifying relevant sources of information, specifying methods for
distribution of information, and assigning criteria for information disposition and deletion. All of these should be
dodumented in the SDP.

9.2|10 Quality Assurance
Thg Quality Assurance~Rrocess concerns the evaluation of a software product’s effectiveness as it rglates to
requirements, development, and maintenance. Developing and executing a Quality Assurance plan is esgential to

the|software development life cycle. The purpose, outcomes, and tasks of the Quality Assurance Process should be
dodumented in‘the'SDP.

9.3 Project and software measurement

9.34 Measurement overview

Measures and measurements offer insight into the effectiveness of the development process and the software
itself. Throughout the course of a project, appropriate data are analyzed, compared against past averages, and
evaluated. Accordingly, the SDP plans and accounts for the measures used to understand the project. The technical
manager shall choose a selection of Technical Performance Measures (TPM) appropriate to the project before
development begins. These are traceable to critical quality characteristics, which are derived based on the
customer/user requirements during the initial phases of a project execution. The TPMs and critical quality
characteristics directly influence the performance standards and selected measures for the project or product.
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The measures chosen shall be included in the initial SDP, and measurements shall be taken regularly and reported
to stakeholders. When measurements are taken regularly, the technical manager can compare the results to early
predictions and make adjustments accordingly.

As a prediction tool, measurements can be estimated at the beginning of a project or a time interval such as the
beginning of a new iteration.

EXAMPLE  In a Once-Through software development model, the technical manager can predict the overall
number of person-hours required by the entire project. In an Evolutionary software development model, the
technical manager can predict the number of person-hours required for the next iteration.

Two kinfls of measures shall be identified in the SDP: project measures and software measures. Typical, project
measureg, described in 9.3.1, include cost, human effort, and calendar time. Typical software measures, descriped
in 9.3.2, Include lines of code, number of defects, and execution speed.

9.3.2 Hroject measures

Project heasures assess the effectiveness of the project and its processes. These measutes enable the techrical
manager| to track potential risks, uncover problem areas, and adjust work flow or tasks:

EXAMPLE  Typical project measures include schedule performance index, cost performance index, financial
cost, earhed value, human effort expended, and calendar time.

9.3.2.1 Cost

This megsure evaluates the financial resources that have been supplied to the software project. The financial ¢ost
may inclpide the salaries or partial salaries of permanent or cofitract employees hired by the organization, capital
infrastructure investments, travel for meeting and testing.purposes, training courses, office space, and outside
resourcels.

The wayf in which a financial cost measurement is taken depends upon the organization and its methods|for
allocating financial and human resources. For example, some software projects measure only human resourceg as
a contributing factor to the project’s financial cost; while assuming that other costs are “overhead” absorbed by
the organization.

9.3.2.2 | Human effort expended

This megsure evaluates how many(person-hours have been contributed to the design, development, and testing of
the syst¢m. This measure may also be used to estimate the financial cost, and may include every individqual
contribugor to the project including non-technical staff.

9.3.2.3 Calendar time

In additipn to themntimber of hours required to develop a project, elapsed calendar time is an important meaqure
as well. Elapsed calendar time measures the total number of days and weeks from the beginning of the projedt to
its current paint.

9.3.3 Suftwaremmeasures

Software measures assess the effectiveness and usability of the software product that is delivered to a client or
end user. These measures enable the technical manager to assess the quality of the software deliverables both
before and after they are handed to a client. Performance measurements taken during development should be
evaluated for comparison to the intended production environment and workload.

EXAMPLE Frequently used software measures include lines of code (LOC), execution speed, and defects per time period.
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9.3.3.1 Lines of code (LOC)

The LOC measure evaluates the size of the software product given in individual lines of source code. LOC is
typically used to measure the effort that has been required to develop a system. LOC is also a frequent measure of
programming productivity and efficiency.

This measure is advantageous for a project because it is relatively easy to measure and quantify. For many
projects, it is also a reasonable representative of the effort required. However, this measure is also
disadvantageous because it is highly dependent on the programming language used. It can also be misleading
relative to other measures: a more compact, efficient piece of software may take a programmer longer to design
and develop than a longer piece of code.

An [alternate method to measuring LOC is using function points. Function points are units of @easurg for the
fungtional size of software. Using this measure helps to quantify the software deliverable based upon [the user
requirements.

9.3|13.2  Number of defects

Thg number of defects measure counts the number of distinct defects in the systemThis can be measurgd in two
phdses: the number of defects uncovered before the system is released to\afend-user or customer,| and the
numnber of defects uncovered by an end-user or customer.
Thdg number of defects or software crashes can be measured withimanestablished time period of running the
software (defects per time period), or compared against an established number of lines of code in thg system
(defects per lines of code).

9.3|13.3  Execution speed

Thd response time of running an entire program isian effective measure of software efficiency. Generally, the
exerution speed of specific key tasks is measured, rather than the program in its entirety.

9.4 Project assessment and control
9.4{1 Overview

Part of the purpose of the Project.assessment and control process is to help ensure that the project|satisfies
technical objectives. The objectives consider technical influences.

NOTE ISO/IEC/IEEE«FDIS 12207:2017, 6.3.2, provides activities and tasks related to the Project Assessment and
Conltrol process.

9.4|2 Generalguidance

Devyelopment-planning and technical management support contribute to the outcomes and activities of the Project
Assessment and Control process. The following is useful to this effect:

a) LThe technical plans addressed in this document form a suhset of the project plans Project planning and the

associated plans are highly dependent on input from the technical manager and the development planning.

This document supports a variety of software development models. The technical manager should define software
development processes consistent with the model chosen for the project.

b) Technical working groups for the evaluation and implementation of key technical aspects of the project
should be established and maintained as needed. The technical manager coordinates with working groups as
specified in the SDP. Interface Control Working Groups (ICWGs) should be formed for evaluation and
successful implementation of interface constraints. Each ICWG consists of a representative from each
organization affected by an interface. The ICWG provide a forum to discuss software and system interfaces,
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d)

g)

h)

k)

Y
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explore options and reach agreement on the best approach for implementing interfaces. ICWG
recommendations requiring project change should be submitted to whatever formal configuration
management process the project has implemented (such as a configuration control board) for approval prior
to implementation. Interfaces should be specified and controlled as an integral part of software specification
using interface description documentation.

The technical manager verifies that the SDP contain sufficient activities to provide evidence of deviations from
planned schedules and/or constraints in a timely manner that allows recovery. The project manager verifies
that such deviations are accommodated in the project schedule and requested resources.

The fechnical manager is responsible for ensuring that tasks include:

1) agsessing the review results of products, activities and tasks;

2) cqnforming to project and technical management plans, philosophies, methodologies and technologies;
3) dpcumenting plans and commitments;

4) sqtisfying requirements; and

5) d¢termining readiness for advancement to the next process, activity or task.

The |technical manager controls the supporting process activity that @declirs in support of each project.
Problems or exceptions are brought to the attention of the project manager for impact analysis on a projdct’s
cost} schedule, scope and quality.

Where milestones are in place and depend on achievement<f technical milestones or upon reports and/or
outdomes from any supporting process, the technical manager helps ensure that these achievements |are
repgrted in an accurate and timely manner in accordanee with approved plans. Since it is common for project
mil¢gstones to be contractually linked to the achievement of technical milestones or performancq of
supporting processes (e.g., the achievement of\@’ particular baseline), it is essential that the plans |are
syn¢hronized and the project manager is made aware of difficulties experienced by supporting processef in
completing assigned tasks.

Project and technical managers shall perform periodic structured reviews of performance that are based on
realjstic techniques to support an@ccurate project assessment.

Recqvery from a scheduleslip should be carefully assessed and should be expected to impact performapce,
cost} risk, or quality.

In cqoperation with'stakeholders, the requirements baseline shall be reviewed regularly throughout a project
to help ensureeonformance with or adjustment to the objectives (cost, time and performance).

Manpgers shall specify and refine techniques to determine progress, so as to allow early detection of cost pnd
schedule’overruns. Subclause 9.3 provides additional guidance on identifying and evaluating measures that

determine progress.

Significant issues, action items, and decisions resulting from reviews and evaluations shall be recorded. Action
items and significant issues should be tracked to closure and resolution or closure of problems should be
managed using a corrective action system.

Project and technical managers shall manage interdependencies among Technical Management processes,
ensuring that dependencies are communicated to stakeholders and that relevant technical tasks are included
in the SDP.
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m) Changes to the scope and requirements should be managed throughout a project’s life cycle. Changes in scope

and requirements should be evaluated for the impact on cost, schedule, risk and quality.

n) Software items that co-occur within a project or iteration need not be completed at the same time. The project
and technical manager may allow software items to be delivered separately if this technique allows for

optimal scheduling.

0) The selection of processes should be reviewed when the scope and requirements are changed, to assure that

NOT

9.4

The
exp

upd
The
is d
stat

Act

hager shall identify necessary and beneficial changes to the scope and timeliné of the project, shall

the selected processes are still applicable alfter the changes 1n scope and requirements.

E ISO/IEC/IEEE 29148 provides requirements and guidance on requirements engineering.

3 Project assessment and control process

ectations described in the SDP and project management documents. Based on,thése assessments, the
ates to the SDP as applicable, and, if approved, shall implement the improvenients on the project.

SDP is subject to reassessment and modification throughout the softwdre life cycle. The SDP Revisior]
efined to provide structure for the technical manager to capture_proposed revisions based on the

us and stakeholder feedback.

ve communication among stakeholders is essential to the maintenance of an SDP. The technical m:

technical manager shall periodically assess the work accomplished by the team in relationship to the

technical
propose

Process
project’s

nager is

responsible for organizing face-to-face and remote meetings among technical and non-technical contribputors to
the| project. Outputs from these meetings influence.the SDP both in its initial development and its| ongoing
revjsions.
9.4{3.1 Technical reviews
Theg technical manager shall schedule and conduct technical review meetings to assess and control fechnical
performance (Table 1). The purpose_ofyreview meetings is to evaluate the work preformed and to determine if it
satisfies the exit criteria of that phasé and if progress to the next phase is feasible. Meetings may be c¢nducted
ele¢tronically or face-to-face.
Table 1 — Technical review meetings
Mee¢ting Type Typical Frequency Typical SDP Outcome
Kicl-off meeting Once per project Initial SDP may be approved.
Technical status meeting Frequently, with regular intervals | Revisions to the SDP may be
subject to the pace of project | proposed.
iterations and the need for
communication
Review meeting Occasionally, with intervals subject to | Revisions to the SDP may be adopted.
progress against milestones, the need
for a project decision and availability
of stakeholders

a) The Kick-off meeting. The kick-off meeting may be scheduled once per project, or once per iteration. The
technical manager is responsible for this meeting.
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Items discussed at this meeting reflect the SDP and shall include the following information from kick-off-meeting
participants:

1

2)
3)
4)

The acquirer makes project priorities known and distinguish project requirements from optional

features.
The technical manager describes risks to completion and delays.

The technical manager describes the software life cycle model and methods.

The technical manager describes the team organization and the expected contributions of team members

5)

b) Techi
designer]
present.

At the t
progress

1
2)
3)

Technicg
some Ev
for week

meetingg.

The tech
result off
expected
propose

develops
changes

stakehol
project's

c) Revie

1 -
LU UIC Project.

The technical manager and acquirer agree on a timeline for the project and expected participationby|
acquirer.

hical status meetings. The technical status meeting brings together the technical manager, develop
5, QA representatives and other technical professionals working on the project. The actquirer is often

echnical status meeting, participants share with one another technical information relevant to tl
on the project, including the following updates:

wwork completed since the previous technical status meeting;
lvork intended to be completed before the next technical status meeting; and
bpen questions requiring technical or managerial input from otherparticipants.

blutionary methodologies call for daily technical status'nieetings, whereas some Once-through models
ly or monthly technical status meetings. The technical manager shall determine the periodic cycle of th

nical manager collects and prioritizes proposed revisions to the SDP or project master schedule §
status meetings. For example, a developer may report that some piece of code is taking longer t

updating the schedule with revised) timelines, reducing the scope of the work, or bringing in additid
rs to work on the project. Inmany organizations, the technical manager does not make substar
to the project alone, however) but proposes them to be considered by the project manager or of
Hers. Therefore, these propdsed revisions are considered provisional until they are approved using
change control procedures.

w meetings. Review meetings are intended to document the work completed to-date to stakehold

who do ot participatetin regular technical status meetings. The technical team may demonstrate the deliveral

for valid

The audji

htion.

ence forthese demonstrations comprises several parties, each with a stake in the outcome of the pro

The acqliiersis often present at these meetings. Additional participants may include any or all of the pro
stakeholférs! These participants may provide feedback to the functionality presented, which is collected by

the

ers,
not

heir

1 status meetings are held at regular intervals that are“stibject to the cycles of the project. For examiple,

call
ese

S a
han

, a delay that could impact the timeline of the overall project. As a result, the technical manager may

nal
tial
her
the

ers
bles

ect.
ject

the

technical manager and prioritized to address, ignore, or revise.

The technical manager reports the proposed revisions to the SDP that have been gathered from technical review
meetings. The acquirer accepts the proposed revisions or collaborates with the technical manager to find
alternative solutions to technical barriers.

The progress of the project is reviewed and its impact on the SDP is assessed. The technical manager should
present the deliverables of the project to demonstrate their suitability, effectiveness, and success relative to
expectations described in the SDP. During the early phases of the project, the technical manager may present non-
software deliverables such as paper prototypes and design artifacts. During the software development phases, the
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technical manager may present early-stage software deliverables, such as a prototype user interface which will
eventually be replaced.

Review meetings shall be held at intervals based on elapsed time or milestones accomplished. In some software
development models, review meetings are held at the end of each iteration. In others, the review meeting may be
held after a certain number of deliverables have been completed, depending on the progress of the project and
availability of stakeholders.

9.5 Decision management

Thd
Thd

technical manager shall record rationales that inform key decisions made throughout executien-of’
meaning of “key decisions” and the approach for providing the rationale shall also be descrfibed in

Although the technical manager is not responsible for project management, he or she takes ptoject man

issy

Oft
dep

NOT

Ded
ma

E

a)

b)

<)

d)

es into consideration when making technical decisions.

N, requests for decisions are based on technical issues. If a decision depends upon¢system states or m
endency shall be indicated.

ISO/IEC/IEEE FDIS 12207:2017, 6.3.3 provides tasks and processes related to decision management.

ision management contributes to the outcomes and activities \of..development planning and
hagement. The following is useful to this effect:

The decision strategy shall help ensure that projett stakeholders are involved in the

management process, both to inform stakeholdefs of key decisions and to draw on stak
experience and knowledge. The decision strategy should specify the roles and responsibilities ¢
stakeholders involved in the decision management process. The extent of involvement and agre
stakeholders depends on the priority of the'decision and should be stated in the decision strategyj

The project manager, technical manager, and other key stakeholders in the decision process shall
the implementation of each decision to confirm that problems have been effectively resolved,
adverse trends have been reversed, and that the project has taken advantage of opportunities.

the SDP.
the SDP.
agement

des, this

technical

decision
cholders’
f project
ement of

monitor
that any

The project manager shall\verify that the records of decisions implemented due both to problems and to

opportunities are majfitained in a manner that supports auditing and learning from experience.

The decision strategy should include identification of decision makers and authorities, decision c
and prioritizatien. Decision categories may include:

1) implementation options for the requirements of the product;
2)entry and exit criteria for life cycle stages;
3) trade studies to objectively weigh options that are required to support a decision;

hitegories

4) make-or-buy decisions for components of the product or system to be delivered;

5) issues affecting the organization's strategic business objectives;
6) categories of risk for which formal mitigation plans are required; and
7) trigger points for contingency plans.

Problems or opportunities arising during project execution should be recorded, categorized, and

promptly and objectively reported, along with the possible corrective action or resolution.

The project manager, technical manager, and other key stakeholders in the decision proces
identify the circumstances and need for a decision.
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10 Information items: Technical plans

10.1 Software Development Plan related to other plans

The SDP specifies the technical management planning and control processes that are needed to achieve the
software development objectives, while the project management plan specifies the project management processes
that are applicable across the project. The SDP shall be consistent with the statement of project scope and
planning for project initiation, project work, project acquisition and supply, project assessment and control, and
project closeout of the project management plan.

Typically
activities
technica

be complliant with project management plans; organizational plans, capabilities, and constraints; and custo

expectat

Since ea

adapted for each project, consistent with organizational policies and procedures.

The SDP

of the pfoject. The SDP (or engineering plan) should reflect an integrated techhical management effort

addresse

incremeTtal development strategy is to be pursued, the engineering plan should address the development strategy

for initia|

The SDH
developr
may alsd
cycle prd

NOTE
projects.

The tech

The SDP|
or, if the

1) Orgg

a)
b)

<)

2) Tech
a)

for the applicable system life cycle processes in the scope of the project. The technical manager-uses
plans to guide and track software development activities. The project-specific engineering plan sha

ons.

h project may have unique life cycle dimensions, tolerance for risk, and need for data, the SDP shoulg

shall be prepared and updated throughout the life of the project to guide and/control the technical eff
s all factors associated with meeting the project's system life cycle\requirements. If an evolutionary
product development and insertion of incremental capability erfechnology enhancements.
is the key project plan for managing the technical effort on a software development project.
hent is tightly coupled with PMP development and content. The SDP may be part of the PMP, and the

be part of the SEMP. Depending on the complexity“of the project, plans may be prepared for each
cess, or combined into a single SDP or Software Engineering Plan.

ISO/IEC/IEEE 16326 specifies required content and format for project management plans covering softy

hical manager shall place approved technical management plans under configuration management.

may include the content of thetfollowing plans referenced in ISO/IEC/IEEE FDIS 12207:2017, Anne
be plans are documented separately, they shall be referenced in the SDP.

nizational project-enabling process plans:
Process Improvement Plan

Quality Management Plan

Knowledge Management Plan

nical Management process plans:
Project plan (e.g., Project Technical Management Plan, Systems or Software Engineering Managen

, a project has one or more project-specific engineering plans which define applicable policies pnd

the
uld
mer

| be

brts
hat
y or

5DP
5DP
ife-

yare

K B,

ent

lan Software npvplnpmpnf P];m)

b) Risk Management Plan
c) Configuration Management Plan

3) Technical process plan:
a) Operations continuity plan (for Development Operations)
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10.2 Content of the Software Development Plan

10.2.1 Content Overview

The SDP presents how the organization or project plans to conduct development activities (the software
implementation strategy).
NOTE ISO/IEC/IEEE 15289:2015, 10.21, defines the elements of an SDP. A sample SDP outline is shown in Annex B.
The Fnllnwing content shall be addressed by the SDP with description or reference to related materials
1) Scope
1.1) Identification
1.2) System overview
1.3) Document overview
1.4) Relationship to other plans
2) Referenced documents
3) Overview of required work
4) Project organization and control
5) Plans for performing detailed software development activities
5.1) Establishing a software development environment
5.2) Software system requirements definition
5.3) Architecture and design activities
5.4) Software implementation (including construgtion)
5.5) Software system integration
5.6) Software system verification and validation
5.7) Software transition and release mahagement
5.8). Software sustainment
5.9) Software defect and problem management
5.10) Software retirement
6) Schedule and budget summary
10.2.2 Detailed content of the SDP
10.2.2.1 Scope
Identify the purpose, scope, and objectives of the project and the products to be delivered in terms of the software
or tlechnical effort. This clause should also describe significant considerations of scope or objectives that pre to be
excluded from'the project or the resulting software development product.
A reference to the approved statement of product requirements shall be provided.

Do not replicate information found in the Project Management Plan beyond that necessary to provide a brief
overview of the project. Reference the Project Management Plan for more detailed information on the project

description, purpose, scope, and objectives.

10.2.2.2 Referenced documents

Identify the objectives and standards to be used in the software development process. List internal documents

that influence the design decisions and implementation choices of the project.
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10.2.2.3 Overview of required work

Describe the required work of the project, including assumptions on which the software development effort is
based and identify imposed constraints on project factors such as the schedule, budget, resources, software to be
reused, acquirer software to be incorporated, technology to be employed, and product interfaces to other
products.

Also provide a brief statement of the business or system needs to be satisfied and the expected life span of the
software system. Include a concise summary of the project software development objectives, the products to be
delivered to satisfy those objectives, and the methods by which satisfaction is determined. The project statement
of purpoge shall describe the relationship of this project to other projects, and, as appropriate, how this proje¢t is
integrate¢d with other projects or ongoing work processes.

10.2.2.4| Project organization and control

1) Technical organization. Provide a summary description of the project's technical organization and the t¢gam
structur¢ and describe the software development team, their roles, responsibilities and authorities, and how|the
team relptes to internal and external entities. The SDP may refer to the Project Management Plan for detajled
project drganization information.

NOTE 1 The Project Management Plan is typically the primary document for project organization information |and
identifies|interfaces to organizational entities external to the project, describes the pioject’s internal organizational structure,
and defings roles and responsibilities for the project.

2) Project assessment and control. Describe the assessment and“control activities that are applied to |the
softwarg development effort. Specify the procedures necessary to-assess and control the product requiremehts;
the techmical project scope, schedule, budget, and resources; the quality and timeliness of acquired products from
subcontijactors; and the quality of work processes and work‘products. Some additional concerns highlighted| for
technical control include design capture, interface managément, data management, coordinated engineering
schedulipg, establishment of measures including Technical Performance Measures (TPMs), technical reviews and
identification, and transitioning of critical technologies. Explain how periodic monitoring of measurements and
key milgstones indicate when management action is needed. The elements of the technical control planining
should b consistent with the project's standards; policies, and procedures for project control as well as with pny
contractphal agreements for project control.

NOTE 2 Separate plans, e.g, requirehtents management plan, measurement plan, and quality assurance plan,|are
commonly developed to support control.\The SDP may reference these supplemental plans.

10.2.2.5| Plans for performing detailed software development activities

1) Software development'environment. Identify the system or software life-cycle model to be used to satisfy|the
product pr service requirements, based on the project’s scope, magnitude and complexity. Map the developnjent
process pnd activitiés to the selected life-cycle model. Identify the strategy, methods, and tools to be used in
development and test.

Identify |thie” locations where work will be performed and the distinct environments to be established |for

£ 4 i | £l
deVelOpl et teStg, ana otierpurposes:

2) Software system requirements definition. Identify how requirements will be identified, traced, and
managed.

3) Architecture and design activities. Briefly describe the methods for defining, modeling, and describing the
software system architecture and design. Explain how the design is traceable to the requirements and the
implemented software.
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4) Software implementation (including construction). Describe how the various inputs into the software
development effort will be implemented. Identify systems, notations and naming conventions used in
development for configuration management.

5) Software system integration. Describe how software elements (units, components or items) will be
integrated in a coordinated development effort to meet cost, schedule, and performance objectives for the
software system. Provide a brief description of the approach and methods planned to assure integration of the
engineering specialties needed to meet project objectives.

6) Software system verification and validation (testing). Explain how requirements, including non-technical

reguirements such as safety and security, will be verified and validated for the software system.

7)
har

8)
soft

9)
sofft

10)
ide
imp

10.

Pro
cos
the
ma
dev
sep|
sch
tho

Software integration into hardware. Describe how software elements will be integrated 'with
dware elements to realize a comprehensive system.

Software transition and release management. Describe the activities for contrgl“of software
ware distribution, and transition of software between environments.

Boftware sustainment. Describe the approach for improving the softwaredand correcting defects
ware is released.

Software defect and problem management. Explain how software/defects and technical problem
htified, recorded, and resolved (corrective action). Describe activities for quality assurance and
rovement.

2.2.6 Schedule and budget summary

vide a brief summary of the schedule and budget for the project. Budget may be presented in terms of]
L. At a high level, identify the major work activities'and supporting processes as, for example, those de
top levels of the Work Breakdown Structure. Fhe schedule shall reflect the project duration with ini
or activities, availability of draft and final\deliverables, and key milestones (decision gates) for the
elopment effort. Include the schedule fer the next iteration. A detailed schedule is often maintai
arate information item, and referenced’in the SDP. For evolutionary and incremental life cycle mo
pdule may include a high level overview schedule, with details only for the first phase or increment
Ke activities that impose the greatest time constraints on the project.

relevant

versions,

once the

s will be
process

effort or
bicted by
iation of
software
hed as a
dels, the
Identify
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Annex A
(informative)

Generic content for a plan

Purpos * Define when how and by whom snecific nrocesses or activities are to be nerformed
7 Y Y

A plan shall include the following elements:

a) date of issue and status;
b) scope
c) issuing organization;

d) references (applicable policies, laws, standards, contracts, requirements, and other plans‘arid procedures);
e) approyal authority;

f) approgch for technical and management review and reporting;

g) other plans (plans or task descriptions that expand on the details of a plan);

h) planngd activities and tasks;

i) identification of tools, methods, and techniques;

j) schedyles;

k) budgefts and cost estimates;

1) resourres and their allocation;

m) respdnsibilities and authority, including the senior responsible owner and immediate process owner;

n) interfaces among parties involved;

o) risks gnd risk identification, assessment and mitigation activities;

p) quality assurance and control measures;

q) envirgnment, infrastructure, security, and safety;

r) training;

s) glossaly;

t) chang¢ procedures and history; and

u) termihation process.
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Annex B
(informative)

Sample Software Development Plan outline

The following is an example of an SDP outline. It is not required to treat every topic required in this document in
thesamre Uldt:l, umder-thresarmewort diug forits LiL‘lC, orwithrthresarmmetevetof dctdil, dcpcudiug omthenature of
the|software, implementation methods, life cycle model, and scope of the project.

1 S¢ope
1.1 Identification
1.2 System overview
1.3 Document overview
1.4 Relationship to other plans
2 Referenced documents
3 Oyerview of required work
4 Project organization and resources
4.1 Project organization
4.2 Project resources
4.2.1 Software and system resources
4.2.2 Human resources
4.2.3 Infrastructure
4.2.4 Funding
4.3 Project control
4.3.1 Project planning and oversight
4.3.1.1 Software development planning (covering updates to this plan)
4.3.1.2 CI test planning
4.3.1.3 System test planning
4.3.1.4 Software installation planning
4.3.1.5 Software transition planning
4.3.1.6 Following-and updating plans, including the intervals for management review
4.3.1.7 Jointtechnical and management reviews
4.3.4.7x1 Joint technical reviews, including a proposed set of reviews

4.3.1.7.2 Joint management reviews, including a proposed set of reviews
4.3:4-8.Project estimation

4 3.2-0ther software development activities

4321 Risk mandgnmnnf Gnr*]ur“ng known-risks and l‘r\Yl‘DC;’\f\hf‘ihg strateales
TSR e R e R R UG E KB W HISKS A Hrespoehai Hated)

4.3.2.2 Software measurement and management indicators
4.2.3.3 Safety management

4.3.2.4 Security and privacy

4.3.2.5 Subcontractor management

4.3.2.6 Interface with software independent verification and validation (IV&V) agents
4.3.2.7 Coordination with developers

4.3.2.8 Improvement of Technical Management processes
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4.3.2.9 Improvement of Technical processes

5 Plans for performing general software development activities

5.1 Software development model

5.2 General plans for software development

5.2.1 Software development methods
5.2.2 Standards for software products
5.2.3 Reusable software products

5231 ]nr‘nrpnrah'ng reusable and COTS software

5.2.3.2 Developing reusable software products
b.2.4 Handling of requirements
5.2.4.1 Safety assurance
5.2.4.2 Security assurance
5.2.4.3 Privacy assurance
5.2.4.4 Assurance of other critical quality characteristics
b.2.5 Computer hardware resource utilization
b.2.6 Recording rationale
b.2.7 Access for acquirer review
b.2.8 Software development tools

6 Plans fpr performing detailed software development activities

6.11

hvolvement of user representatives in software development

6.2 Bstablishing a software development environment

6.3 Joftware System requirements analysis

h.3.1. Stakeholder requirements

h.3.2 Analysis of user input

b.3.3 Operational concept

b.3.4 System requirements

b.3.5 Software requirements analysis

6.4 Joftware System and architecturakdesign

b.4.1 System-wide design decisions
b.4.2 System architectural(design
b.4.3 Cl-wide design decisions

h.4.4 CI architectural'design

6.4.5 CI detailed design

6.5 Joftware integration into hardware
6.6 S

oftware implementation and unit testing
b.6.1/Software implementation

H:6:2Preparing for unit testing

6.6.3 Performing unit testing
6.6.4 Revision and retesting
6.6.5 Analyzing and recording unit test results

6.7 Unit integration and testing

6.7.1 Preparing for unit integration and testing

6.7.2 Performing unit integration and testing

6.7.3 Revision and retesting

6.7.4 Analyzing and recording unit integration and test results
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