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NOTICE

 

EIA and IEEE Engineering Standards and Publications are designed to serve the  public interest through
eliminating misunderstandings between manufacturers and  purchasers, facilitating interchangeability and
improvement of products, and  assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Use of such Standards and Publications  is wholly voluntary. Exist-
ence of such Standards and Publications shall not in  any respect preclude any member or nonmember of
EIA and IEEE from manufacturing  or selling products not conforming to such Standards and Publications,
nor  shall the existence of such Standards and Publications preclude their voluntary  use by those other than
EIA and IEEE members, whether the standard is to be  used either domestically or internationally.

Standards and Publications are approved by EIA and IEEE in accordance with the  American National Stan-
dards Institute (ANSI) patent policy. By such action, EIA  and IEEE do not assume any liability to any
patent owner, nor do they assume  any obligation whatever to parties adopting the Standard or Publication.

Note: Attention is called to the possibility that implementation of this standard may  require use of subject
matter covered by patent rights. By publication of this  standard, no position is taken with respect to the
existence or validity of any  patent rights in connection therewith. EIA and IEEE shall not be responsible  for
identifying all patents for which a license may be required by an EIA and  IEEE standard or for conducting
inquiries into the legal validity or scope of  those patents that are brought to its attention.
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Foreword

 

1. This standard deÞnes a set of software development activities and resulting  software products. It provides
a framework for software development planning  and engineering.

2. This standard is written in contractual language. This choice is based on  the fact that it is easier for non-
contractual users to adapt contractual  language to their use than for contractual users to apply non-contrac-
tual  language.

3. This standard is the Þrst step in the implementation of ISO/IEC 12207,  Software Life Cycle Processes.
Future versions are intended to implement  additional software life cycle processes and supplier roles, such
as the  operator and maintainer. Those activities of the maintainer that are the same  as those of a developer
are covered in this version of the standard. For  purposes of this implementation, the ÒsupplierÓ of ISO/IEC
12207 is  always the Òdeveloper,Ó and the term ÒdeveloperÓ is  used throughout this standard.

4. This standard is meant to be tailored to ensure that only necessary and  cost-effective requirements are
applied. It is not intended to specify or  discourage the use of any particular software development method.
The developer  is responsible for selecting software development methods that support the  achievement of
contract requirements.

5. This standard emphasizes that information resulting from the activities  required by this standard is intrin-
sic to the software development process, to  be recorded regardless of whether a deliverable is required.
When information  is not required to be delivered, the software products cited in this standard  are to be used
as checklists of items to be covered, as applicable, in the  planning and engineering activities for the project.

6. This standard allows information to be recorded in representations other  than traditional documents (for
example, computer-aided software engineering  (CASE) tools) and provides relaxed requirements for the
format and structure of  that information for such representations.
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Introduction

 

J-STD-016-1995 is a standard for the software development process. It is  applicable throughout the system
life cycle. It establishes uniform  requirements for acquiring, developing, modifying, and documenting soft-
ware. It  deÞnes standard terminology and establishes activities, tasks, and products  for a software develop-
ment or maintenance project. It can be applied to any  type of software, including application software,
operating system software,  the software portion of Þrmware, reusable software, and software employed to
develop deliverable software.

The activities in the standard form a comprehensive set, sufÞcient for a  large, complex project. The standard
is meant to be tailored as needed for each  project by specifying in the contract which provisions of the stan-
dard apply.

The standard is intended to be responsive to the rapidly evolving software  discipline. It is independent of
any particular methodology, ensuring the  acquirerÕs right to specify the product and the developerÕs right to
be technologically creative and innovative. In particular: 

Ñ The activities and tasks in the standard tell what to do, not how to do it. For  example, the standard
requires the developer to perform architectural design,  but does not require use of the object-ori-
ented design method.

Ñ The standard does not specify or encourage any software life cycle model  (waterfall, incremental,
evolutionary, spiral, etc.). Instead, the standard  provides the building blocks needed to create a life-
cycle model for a software  project.

Ñ The standard does not specify or depend on any design or programming language.  It is meant to be
applicable regardless of the language used.

Ñ The standard provides ßexibility regarding documentation:
Ñ A distinction is made between the task of generating and recording planning or  engineering

information and the task of generating a deliverable containing  that information.
Ñ Information and deliverables can be in hardcopy form (using contractor or  software product

format) or in computer-aided software engineering (CASE) tools.
Ñ The standard does not emphasize any particular software quality factor, such as  reliability, maintain-

ability, or reusability. This choice is left to each  project.
Ñ The standard can be used within an organization or contractually between two  parties.
Ñ The standard provides a performance-based distinction between requirements for  a product and

design of a product. A requirement is a characteristic that a  system or software item is required to
possess in order to be acceptable to the  acquirer while design is a characteristic that the acquirer is
willing to leave  up to the developer. This emphasis on required performance can allow a  developer
to provide quality products at reduced costs when unique product  solutions are not required.

J-STD-016-1995 speciÞcally removes key problems found in the use of  predecessor standards. J-STD-016-
1995:

a)  

 

ls usable with any development strategy

 

 . J-STD-016-1995 has been structured to better accommodate
incremental,  evolutionary, and other development models than the traditional  ÒwaterfallÓ model. It is struc-
tured to avoid time-oriented  dependencies and implications, provides alternatives to formal reviews (that
can force a waterfall development model), and explains how to apply the  standard across multiple builds or
iterations.

b)  

 

Is usable with any development methods

 

 . To improve compatibility with object-oriented and other
methods not using  functional decomposition, J-STD-016-1995 allows the developer to deÞne in the  soft-
ware development plan the design and implementation structures to be used,  and to use that structure in the
documentation.
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c)  

 

Is compatible with CASE tools

 

 . J-STD-016-1995 recognizes that much of the signiÞcant work on a
software  development project does not involve writing documents. The standard: 1)  separates planning and
engineering activities from preparation of deliverables  to make it easier to call for one without the other; 2)
provides language that  permits the recording of project information in forms other than traditional  docu-
ments, such as CASE tools; 3) acknowledges data in CASE tools as a  substitute for traditional documents;
and 4) provides guidance to prevent  unnecessary deliverables.

d)  

 

Provides requirements for software reuse

 

 . J-STD-016-1995 recognizes that many projects incorporate
or are based on  reusable software. To provide clearer requirements when this is the case, the  standard: 1)
identiÞes criteria for use in evaluating reusable software, and  2) provides guidance on interpreting J-STD-
016-1995Õs activities and  deliverables when applied to reusable software.

e)  

 

Supports the use of software management indicators

 

 . J-STD-016-1995 supports the use of software
management indicators. It has  incorporated a requirement to identify and apply such indicators, and
included  an annex of candidate indicators that might be used.

f)  

 

Emphasizes software supportability

 

 . J-STD-016-1995 has enhanced software supportability require-
ments. Examples  are requirements to: 1) record the rationale for key decisions made on the  project; 2) iden-
tify all resources the maintenance organization will need to  maintain the software, and 3) demonstrate that
those resources are sufÞcient  to maintain the software.

g)  

 

Provides a role for software in the system

 

 . J-STD-016-1995 recognizes that software exists in the con-
text of a system. It  provides a role for the software developer both in the case of a  hardware-software sys-
tem and where the software (possibly with the computers on  which it will run) is considered to constitute
the system.
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Trial-Use Standard
Standard for Information Technology 
Software Life Cycle  Processes 
Software Development
Acquirer-Supplier Agreement

 

1. Scope

 

1.1 Purpose

 

This standard establishes uniform requirements for software development activities and resulting software
products. It is also intended to merge commercial and Government software development requirements
within the framework of the software life cycle process requirements of the Electronic Industries Association
(EIA), Institute of Electrical and Electronics Engineers (IEEE), and International Organization for Standard-
ization (ISO). The term Òsoftware developmentÓ is used as an inclusive term encompassing new develop-
ment, modiÞcation, reuse, reengineering, maintenance, and all other processes or activities resulting in
software products.

 

1.2 Application

 

The requirements in this standard are intended for application to the development of systems that contain
software (such as software embedded in hardware-software systems), to systems consisting of software
alone, and to stand-alone software products. This standard is intended to be applied as follows.

 

1.2.1 Candidate uses

 

This standard can be: 

a) Included or referenced in contracts or similar agreements, with the parties (called the acquirer and
the developer) agreeing that the developer will perform software development in accordance with
the standard

b) Adopted as an in-house standard by a project or organization that decides to perform software devel-
opment in accordance with the standard

c) Used as the basis for an organizationÕs software development process

 

1.2.2 Organizations and agreements

 

This standard can be applied to contractors, subcontractors, or in-house organizations performing software
development. For uniformity, the term ÒacquirerÓ is used for the organization requiring the technical effort,
ÒdeveloperÓ for the organization performing the technical effort, ÒcontractÓ for the agreement between these
parties, ÒStatement of WorkÓ (SOW) for the list of tasks to be performed by the developer, ÒsubcontractorÓ
for any organization tasked by the developer to perform part of the required effort, ÒuserÓ for the persons or
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organizations that will operate and/or use the software, and Òmaintenance organizationÓ for the organization
that will have responsibility for modifying and otherwise maintaining the software after transition from the
development organization.

 

1.2.3 Contract-speciÞc application

 

When this standard is invoked in a contract, it applies to each software product and to each type of software
covered by the contract, regardless of storage medium, to the extent speciÞed in the contract. Examples of
types of software include deliverable versus non-deliverable, software designed to meet user needs versus
software in the engineering and test environments, and software designed to meet one user need versus soft-
ware designed to meet another. The acquirer is expected to specify the types of software to which the stan-
dard applies. Software installed in Þrmware is subject to all of the aforementioned provisions. This standard
does not apply to the hardware element of Þrmware.

 

1.2.4 In-house application

 

When this standard is used to assist an organization in deÞning and establishing its software development
process, it is intended for reference as a source of recommended software development activities and prod-
ucts on which to build speciÞc organizational practices and procedures. When the standard is applied on an
in-house development project, it is intended to be used as a source for selecting software development activ-
ities and products to satisfy speciÞc project needs.

 

1.2.5 Tailoring

 

This standard is meant to be tailored for each type of software to which it is applied. The standard is to be
tailored to the speciÞc requirements of a particular program, program phase, or contractual structure. Tailor-
ing takes the form of deletion of unnecessary requirements, alteration of requirements to more explicitly
reßect the application to a particular effort, or addition of requirements as needed. Care is to be taken to
eliminate tasks and data that add unnecessary costs or that do not add value to the activity or the product for
the project. The tailoring requirements of this standard are normative (that is, binding) to be performed in
accordance with this standard. Tailoring requirements, speciÞed in annex A, are not subject to tailoring. All
other requirements of this standard are considered tailorable. While Þnal tailoring decisions are the responsi-
bility of the acquirer, tailoring may be performed jointly with prospective or selected developers. Tailoring
guidance can be found in annexes B and C.

 

1.2.6 Compliance

 

Compliance with this standard means Òcompliance with the standard as tailored for the project and recorded
in the contract.Ó

 

NOTEÑRegulatory and legal requirements are invoked separately through the contract.

 

1.2.6.1 Compliance with the Òas tailoredÓ standard

 

Compliance with the Òas tailoredÓstandard is deÞned as: 

a) Performing the activities that resulted from tailoring this standard for a speciÞc project as recorded
in the contract

b) Recording applicable information resulting from the performance of the selected activities

 

1.2.6.2 Activity completion criteria

 

An activity is complete when all items constituting the activity, as speciÞed in the contract, have been
accomplished and applicable information has been recorded.
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1.2.6.3 Compliance stipulation

 

Any entity (such as, person, company, Military Service, industrial association, organization) imposing this
standard as a condition of trade is responsible for identifying and making public the minimum set of activi-
ties and resulting software products that is required to be fulÞlled by a developer.

 

1.2.7 Interpretation of selected terms

 

The following terms have a special interpretation as used in this standard. These are not ÒdeÞnitionsÓ of the
terms, but clariÞcations of their use.

 

1.2.7.1 Interpretation of ÒsystemÓ

 

The following interpretations apply: 

a) The term Òsystem,Ó as used in this standard, may mean: (1) a hardware-software system (for exam-
ple, a radar system) for which this standard covers only the software portion, or (2) a software sys-
tem (for example, a payroll system) for which this standard governs overall development.

b) If a system consists of subsystems, all requirements in this standard concerning systems apply to the
subsystems as well. If a contract is based on alternatives to systems and subsystems, the require-
ments in this standard concerning the system and its speciÞcation apply to these alternatives and
their speciÞcations.

 

1.2.7.2 Interpretation of ÒparticipateÓ in system development

 

The term ÒparticipateÓ in subclauses regarding system-level activities is to be interpreted as follows: if the
software covered by this standard is part of a hardware-software system, the term ÒparticipateÓ is to be inter-
preted as Òtake part in, as described in the Software Development Plan.Ó If the software (possibly with its
computers) is considered to constitute a system, the term ÒparticipateÓ is to be interpreted as Òbe responsible
for.Ó If the software in a hardware-software system is changed, but the hardware is not, the term ÒparticipateÓ
may also be interpreted as Òbe responsible for.Ó

 

1.2.7.3 Interpretation of Òdevelop,Ó ÒdeÞne,Ó etc.

 

Throughout this standard, requirements to Òdevelop,Ó ÒdeÞne,Ó Òestablish,Ó or ÒidentifyÓ information are to
be interpreted to include new development, modiÞcation, reuse, reengineering, maintenance, or any other
activity or combination of activities resulting in software products.

 

1.2.7.4 Interpretation of ÒrecordÓ

 

Throughout this standard, requirements to ÒrecordÓ information are to be interpreted to mean Òset down in a
manner that can be retrieved and viewed.Ó The result may take many forms, including, but not limited to,
hand-written notes, hard-copy or electronic documents, and data recorded in computer-aided software engi-
neering (CASE) and project management tools.

 

1.2.7.5 Interpretation of ÒapplicableÓ

 

Throughout this standard, requirements to provide ÒapplicableÓ information and perform ÒapplicableÓ activ-
ities are to be interpreted to mean Òprovide the information and perform the activities that are natural by-
products created by performing the activities required for the project in accordance with the tools, methods,
and procedures described in the software development plan.Ó The term ÒapplicableÓ conveys the meaning
that not all projects will generate the information or require the activity. ÒApplicabilityÓ is to be agreed upon
jointly by the acquirer and developer.
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2. Referenced documents

 

This standard shall be used in conjunction with the following publications.

FIPS PUB 39, Glossary for Computer Systems Security

IEEE Std 610.12-1990, IEEE Standard Glossary of Software Engineering Terminology/(ANSI)

 

3. DeÞnitions

 

NOTEÑIn addition to the deÞnitions and acronyms provided here, clause 1 describes this standardÕs interpretation or
special usage of the following terms: acquirer, applicable, contract, deÞne, develop, developer, establish, identify, partic-
ipate, record, software development, Statement of Work, subcontractor, subsystem, maintenance organization, system,
and user.

 

3.1. Terms

 

3.1.1 acceptance: 

 

An action by an authorized representative of the acquirer by which the acquirer assumes
ownership of software products as partial or complete performance of a contract.

 

3.1.2 acquirer: 

 

An organization that procures software products for itself or another organization.

 

3.1.3 approval: 

 

Written notification by an authorized representative of the acquirer that a developerÕs plans,
design, or other aspects of the project appear to be sound and can be used as the basis for further work. Such
approval does not shift responsibility from the developer to meet contractual requirements.

 

3.1.4 architecture: 

 

The organizational structure of a system or a software item, identifying its components,
their interfaces, and a concept of execution among them.

 

3.1.5 associate developer: 

 

An organization that is neither prime contractor nor subcontractor to the develop-
er, but who has a development role on the same or related system or project.

 

3.1.6 behavioral design: 

 

The design of how an overall system or software item will behave, from a userÕs
point of view, in meeting its requirements, ignoring the internal implementation of the system or software
item. This design contrasts with architectural design, which identifies the internal components of the system
or software item, and with the detailed design of those components.

 

3.1.7 build: 

 

(1) A version of software that meets a specified subset of the requirements that the completed
software will meet. (2) The period of time during which such a version is developed.

 

NOTEÑThe relationship of the terms ÒbuildÓ and ÒversionÓ is up to the developer; for example, it may take
several versions to reach a build, a build may be released in several parallel versions (such as to different sites),
or the terms may be used as synonyms.

 

3.1.8 computer database: 

 

See

 

 : database.

 

3.1.9 computer hardware: 

 

Devices capable of accepting and storing computer data, executing a systematic
sequence of operations on computer data, or producing control outputs. Such devices can perform substantial
interpretation, computation, communication, control, or other logical functions.

 

3.1.10 computer program: 

 

A combination of computer instructions and data definitions that enable comput-
er hardware to perform computational or control functions. (Source IEEE Std 610.12-1990).
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3.1.11 computer software: 

 

See:

 

 software.

 

3.1.12 database: 

 

A collection of related data stored in one or more computerized files in a manner that can
be accessed by users or computer programs via a database management system. (Adapted from IEEE Std
610.12-1990).

 

3.1.13 database management system: 

 

An integrated set of computer programs that provide the capabilities
needed to establish, modify, make available, and maintain the integrity of a database.

 

3.1.14 deliverable software product: 

 

A software product that is required by the contract to be delivered to
the acquirer or other designated recipient.

 

3.1.15 design: 

 

Those characteristics of a system or a software item that are selected by the developer in re-
sponse to the requirements. Some will match the requirements; others will be elaborations of requirements,
such as definitions of all error messages in response to a requirement to display error messages; others will
be implementation related, such as decisions about what software units and logic to use to satisfy the require-
ments.

 

3.1.16 developer: 

 

An organization that develops software products (ÒdevelopsÓ may include new develop-
ment, modification, reuse, reengineering, maintenance, or any other activity that results in software products,
and includes the testing, quality assurance, configuration management, and other activities applied to these
products).

 

3.1.17 document/documentation: 

 

A collection of data, regardless of the medium on which it is recorded,
that generally has permanence and can be read by humans or machines. (Adapted from IEEE Std 610.12-
1990).

 

3.1.18 evaluation: 

 

The process of determining whether an item or activity meets specified criteria.

 

3.1.19 firmware: 

 

The combination of a hardware device and computer instructions and/or computer data that
reside as read-only software on the hardware device. (Adapted from IEEE Std 610.12-1990).

 

3.1.20 hardware item: 

 

An aggregation of hardware that is designated for purposes of specification, testing,
interfacing, configuration management, or other purposes.

 

3.1.21 independent verification and validation (IV&V): 

 

Systematic evaluation of software products and
activities by an organization that is not responsible for developing the product or performing the activity be-
ing evaluated. IV&V is not within the scope of this standard.

 

3.1.22 interface: 

 

In software development, a relationship among two or more entities (such as software item
- software item, software item - hardware item, software item - user, or software unit - software unit) in which
the entities share, provide, or exchange data. An interface is not a software item, software unit, or other system
component; it is a relationship among them.

 

3.1.23 joint review: 

 

A process or meeting involving representatives of both the acquirer and the developer,
during which project status, software products, and/or project issues are examined and discussed.

 

3.1.24 maintenance (of software): 

 

See:

 

 software maintenance.

 

3.1.25 non-deliverable software product: 

 

A software product that is not required by the contract to be de-
livered to the acquirer or other designated recipient.

 

3.1.26 privacy protection: 

 

The establishment of appropriate administrative, technical, and physical safe-
guards to ensure the security and confidentiality of data records and to protect both security and confidenti-

Full document details: SAE JSTD016_1995

http://www.avadocuments.com/doc/sae-jstd016-1995
http://www.avadocuments.com/doc/sae-jstd016-1995


 

6

 

J-STD-016-1995

 

ality against any anticipated threats or hazards that could result in substantial harm, embarrassment,
inconvenience or unfairness to any individual about whom such information is maintained. (Source FIPS
PUB 39)

 

3.1.27 process: 

 

An organized set of activities performed for a given purpose; for example, the software de-
velopment process.

 

3.1.28 qualification testing: 

 

Testing performed to demonstrate to the acquirer that a software item or a sys-
tem meets its specified requirements.

 

3.1.29 reengineering: 

 

The process of examining and altering an existing system to reconstitute it in a new
form. May include reverse engineering (analyzing a system and producing a representation at a higher level
of abstraction, such as design from code), restructuring (transforming a system from one representation to an-
other at the same level of abstraction), redocumentation (analyzing a system and producing user or mainte-
nance documentation), forward engineering (using software products derived from an existing system,
together with new requirements, to produce a new system), retargeting (transforming a system to install it on
a different target system), and translation (transforming source code from one language to another or from
one version of a language to another).

 

3.1.30 requirement: 

 

(1) A characteristic that a system or a software item is required to possess in order to be
acceptable to the acquirer. (2) A binding statement in this standard or another portion of the contract. Require-
ments are expressed using the word Óshall.Ò

 

3.1.31 reusable software product: 

 

A software product developed for one use but having other uses, or one
developed specifically to be usable on multiple projects or in multiple roles on one project. Examples include,
but are not limited to, commercial off-the-shelf software products, acquirer-furnished software products, soft-
ware products in reuse libraries, and pre-existing developer software products. Each use may include all or
part of the software product and may involve its modification. This term can be applied to any software prod-
uct (for example, requirements, architectures, etc.), not just to software itself.

 

3.1.32 software: 

 

Computer programs and computer databases.

 

NOTEÑAlthough some deÞnitions of software include documentation, this standard limits the deÞnition to
computer programs and computer databases.

 

3.1.33 software development: 

 

A set of activities that results in software products. Software development
may include new development, modification, reuse, reengineering, maintenance, or any other activities that
result in software products.

 

3.1.34 software development file (SDF): 

 

A repository for material pertinent to the development of a partic-
ular body of software. Contents typically include (either directly or by reference) considerations, rationale,
and constraints related to requirements definition, design, and implementation; developer-internal test infor-
mation; and schedule and status information.

 

3.1.35 software development library (SDL): 

 

A controlled collection of software, documentation, other in-
termediate and final software products, and associated tools and procedures used to facilitate the orderly de-
velopment and subsequent maintenance of software.

 

3.1.36 software development process: 

 

An organized set of activities performed to translate user needs into
software products.

 

3.1.37 software item: 

 

An aggregation of software, such as a computer program or database, that satisfies an
end use function and is designated for purposes of specification, qualification testing, interfacing, configura-
tion management, or other purposes. Software items are selected based on trade-offs among software func-
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tion, size, host or target computers, developer, support strategy, plans for reuse, criticality, interface
considerations, need to be separately documented and controlled, and other factors. A software item is made
up of one or more software units.

 

3.1.38 software maintenance: 

 

The set of activities that takes place to ensure that software installed for op-
erational use continues to perform as intended and fulfill its intended role in system operation. Software main-
tenance includes improvements, aid to users, and related activities.

 

3.1.39 software product: 

 

Software or associated information created, modified, or incorporated to satisfy a
contract. Examples include plans, requirements, design, code, databases, test information, and manuals.

 

3.1.40 software quality: 

 

The ability of software to satisfy its specified requirements.

 

3.1.41 software system: 

 

A system consisting solely of software and possibly the computer equipment on
which the software operates.

 

3.1.42 software transition: 

 

The set of activities that enables responsibility for software development to pass
from one organization, usually the organization that performs initial software development, to another, usu-
ally the organization that will perform software maintenance.

 

3.1.43 software unit: 

 

An element in the design of a software item; for example, a major subdivision of a soft-
ware item, a component of that subdivision, a class, object, module, function, routine, or database. Software
units may occur at different levels of a hierarchy and may consist of other software units. Software units in
the design may or may not have a one-to-one relationship with the code and data entities (routines, proce-
dures, databases, data files, etc.) that implement them or with the computer files containing those entities.

 

3.1.44 transition (of software): 

 

See:

 

 software transition.

 

3.2

 

 

 

Abbreviations and acronyms

 

CASE Computer-Aided Software Engineering
COM Computer Operation Manual
CPM Computer Programming Manual
DBDD Database Design Description
FSM Firmware Support Manual
HW Hardware
IDD Interface Design Description
IRS Interface Requirements Specification
IV&V Independent Verification and Validation
OCD Operational Concept Description
SCOM Software Center Operator Manual
SDD Software Design Description
SDF Software Development File
SDL Software Development Library
SDP Software Development Plan
SIOM Software Input/Output Manual
SIP Software Installation Plan
SOW Statement of Work
SPS Software Product Specification
SRS Software Requirements Specification
SSDD System/Subsystem Design Description
SSS System/Subsystem Specification
STD Software Test Description
STP Software Test Plan

Full document details: SAE JSTD016_1995

http://www.avadocuments.com/doc/sae-jstd016-1995
http://www.avadocuments.com/doc/sae-jstd016-1995


 

8

 

J-STD-016-1995

 

STR Software Test Report
STrP Software Transition Plan
SUM Software User Manual
SVD Software Version Description
SW Software

 

4. General requirements

 

4.1 Software development process

 

The developer shall establish a software development process consistent with contract requirements. The
software development process shall include the following major activities, which may overlap, may be
applied iteratively, may be applied differently to different elements of software, and need not be performed
in the order listed below. The software process established may use or reference an organizationÕs existing
process for performing these activities.  Annex B provides examples. The developerÕs software development
process shall be described in the Software Development Plan.

a) Project planning and oversight (clause 5.1 )
b) Establishing a software development environment (5.2)
c) System requirements deÞnition (5.3)
d) System design (5.4)
e) Software requirements deÞnition (5.5)
f) Software design (5.6)
g) Software implementation and unit testing (5.7)
h) Unit integration and testing (5.8)
i) Software item qualiÞcation testing (5.9)
j) Software/hardware item integration and testing (5.10)
k) System qualiÞcation testing (5.11)
l) Preparing for software use (5.12)
m) Preparing for software transition (5.13)
n) Integral processes:

1) Software conÞguration management (5.14)
2) Software product evaluation (5.15)
3) Software quality assurance (5.16)
4) Corrective action (5.17)
5) Joint technical and management reviews (5.18)
6) Risk management (5.19)
7) Software management indicators (5.20)
8) Administrative security and privacy protection (5.21)
9) Managing subcontractors (5.22)
10) Interfacing with software IV&V agents (5.23)
11) Coordinating with associate developers (5.24)
12) Project process improvement (5.25)

 

4.2 General requirements for software development

 

The developer shall meet the following general requirements in carrying out the detailed requirements in
clause 5 of this standard.
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4.2.1 Software development methods

 

The developer shall use systematic, documented methods for all software development activities. These
methods shall be described in, or referenced from, the Software Development Plan.

 

4.2.2 Standards and practices for software products

 

The developer shall establish and apply standards and practices for representing requirements, design, code,
test cases, test procedures, and test results. These standards and practices shall be described in, or referenced
from, the Software Development Plan.

 

4.2.3 Traceability

 

The developer shall perform traceability between levels of requirements, between requirements and design,
between design and the software that implements it, between requirements and qualiÞcation test informa-
tion, and between computer hardware resource utilization requirements and measured computer hardware
resource utilization. The result shall include all applicable traceability items of the System/Subsystem Spec-
iÞcation (see F.2.2), Interface Requirements SpeciÞcation (see F.2.3), Software Requirements SpeciÞcation
(see F.2.4), System/Subsystem Design Description (see G.2.1), Interface Design Description (see G.2.2),
Database Design Description (see G.2.3), Software Design Description (see G.2.4), Software Test Plan (see
E.2.2), Software Test Description (see H.2.1), and Software Product SpeciÞcation (see I.2.1).

NOTEÑThe intent of this requirement is to trace both upward and downward to 1) ensure that all requirements are
implemented and tested and 2) provide information for software maintenance.

4.2.4 Reusable software products

The developer shall identify and evaluate reusable software products (e.g., commercial off-the-shelf,
acquirer-furnished, software products in reuse libraries, and pre-existing developer software products), that
meet speciÞed requirements and are cost-effective over the life of the system, for use in fulÞlling the require-
ments of the contract. The scope of the search and the criteria to be used for evaluation and incorporation
shall be as described in the Software Development Plan. Annex D  provides candidate evaluation criteria and
interprets this standard for  incorporation of reusable software products.

NOTEÑIn addition, the developer may be required by the contract to develop software products speciÞcally for reuse.

4.2.5 Assurance of safety, security, privacy protection, or other critical requirements

If a system relies on software to satisfy requirements deemed critical by the contract or by system speciÞca-
tions, the developer shall identify those software items or portions thereof whose failure could lead to viola-
tion of those critical requirements; develop a strategy, including both test and analyses, to assure that the
requirements, design, implementation, and operating procedures for the identiÞed software minimize or
eliminate the potential for such violations; record the strategy in the Software Development Plan; implement
the strategy; and produce evidence, as part of the required software products, that the assurance strategy has-
been carried out. The developer shall identify by type, and develop strategies for, the following types of crit-
ical requirements: 

a) Safety-critical: those software items or portions thereof whose failure could lead to a hazardous sys-
tem state (one that could result in unintended death, injury, loss of property, or environmental harm)

b) Security-critical: those software items or portions thereof whose failure could lead to a breach of
system security

c) Privacy protection-critical: those software items or portions thereof whose failure could lead to a
breach of system privacy protection
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NOTEÑFor purposes of this standard, privacy protection is concerned with preventing unauthorized disclosure of conÞ-
dential data such as salary information; security is concerned with any accidental or malicious modiÞcation, destruction,
or disclosure of computer software or computer data.

4.2.6 Computer hardware resource utilization.

The developer shall analyze contract requirements concerning computer hardware resource utilization (such
as maximum allowable use of processor capacity, memory capacity, input/output device capacity, auxiliary
storage device capacity, and communications/network equipment capacity). The developer shall allocate
computer hardware resources among the software items, monitor the utilization of these resources for the
duration speciÞed in the contract, and reallocate or identify the need for additional resources as necessary to
meet contract requirements.

4.2.7 Recording rationale

The developer shall record rationale that will be useful to the maintenance organization for key decisions
made in specifying, designing, implementing, and testing the software. The rationale shall include trade-offs
considered, analysis methods, and criteria used to make the decisions. The rationale shall be recorded in doc-
uments, code comments, or other media that will transition to the maintenance organization. The meaning of
Òkey decisionsÓ and the approach for providing the rationale shall be described in the Software Development
Plan.

4.2.8 Access for acquirer review

The developer shall provide the acquirer or its authorized representative access to developer and subcontrac-
tor facilities, including the software engineering and test environments, for review of software products and
activities required by the contract.

5. Detailed requirements

The order of the requirements in this clause is not intended to specify the order in which they are required to
be carried out. Some activities may not apply to the project or the contracted effort. Many of the activities
may be ongoing at one time; different software products may proceed at different paces; and activities spec-
iÞed in early subclauses may depend on input from activities in later subclauses. If the software is developed
in multiple builds, some activities may be performed in every build, others may be performed only in
selected builds, and activities and software products may not be complete until several or all builds are
accomplished. Figure 1 provides an example of how each activity may be applied in one or more builds.
Non-binding notes throughout clause 5 explain how to interpret each activity on a project involving multiple
builds. A project involving a single build will accomplish all required activities in that build. Annex B  pro-
vides guidance for planning builds, determining which activities apply to  each build, and scheduling these
activities.

5.1 Project planning and oversight

The developer shall perform project planning and oversight in accordance with the following requirements.

NOTEÑIf a system or software item is developed in multiple builds, planning for each build is interpreted to include: a)
overall planning for the contract, b) detailed planning for the current build, and c) planning for future builds covered
under the contract to a level of detail compatible with the information available.
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5.1.1 Software development planning

The developer shall develop and record plans for conducting the activities required by this standard and by
other software-related requirements in the contract. This planning shall be consistent with system-level plan-
ning and shall include all applicable items in the Software Development Plan (SDP) (see E.2.1).

NOTES:
1ÑThe wording here and throughout this standard is designed to: 1) Emphasize that the development and recording of
planning and engineering information is an intrinsic part of the software development process, to be performed regard-
less of whether a deliverable is required; 2) Use software products in annexes E through J as checklists of items to be
covered in the planning and engineering activities; and 3) Permit representations other than traditional documents for
recording the information (for example, computer-aided software engineering (CASE) tools).

2ÑIf the contract speciÞes delivery of the information generated by this or any other subclause, the developer is
required to format, assemble, mark, copy, and distribute the deliverable in accordance with the contract. This task is rec-
ognized to be separate from the task of generating and recording the required information and to require additional time
and effort on the part of the developer. Annex K provides information on format and structure of deliverable information.

3ÑThe Software Development Plan covers all activities required by this standard. Portions of the plan may be bound or
maintained separately if this approach enhances the usability of the information. Examples include separate plans for
software quality assurance and software conÞguration management.

4ÑThe requirement to develop and record software development planning information may be satisÞed by referencing
an organizationÕs existing practices and procedures that comply with the requirements of the contract.
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Figure 1 Ñ One possible mapping of this standardÕs activities to multiple builds

5.1.2 Software item test planning

The developer shall develop and record plans for conducting software item qualiÞcation testing. This plan-
ning shall include all applicable items in the Software Test Plan (STP) (see E.2.2).

5.1.3 System test planning

The developer shall participate in developing and recording plans for conducting system qualiÞcation test-
ing. For software systems, this planning shall include all applicable items in the Software Test Plan (STP)
(see E.2.2). (The intent for software systems is a single Software Test Plan covering both software item and
system qualiÞcation testing.)
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5.1.4 Software installation planning

The developer shall develop and record plans for performing software installation and training at the user
sites speciÞed in the contract. This planning shall include all applicable items in the Software Installation
Plan (SIP) (see E.2.3).

5.1.5 Software transition planning

The developer shall identify all software development resources that will be needed by the maintenance
organization to fulÞll the support strategy speciÞed in the contract. The developer shall develop and record
plans identifying these resources and describing the approach to be followed for transitioning deliverable
items to the maintenance organization. This planning shall include all applicable items in the Software Tran-
sition Plan (STrP) (see E.2.4).

5.1.6 Following and updating plans

Following acquirer approval of any of the plans in this clause, the developer shall conduct the relevant activ-
ities in accordance with the plan. The developerÕs management shall review the software development pro-
cess at intervals speciÞed in the Software Development Plan to assure that the process complies with the
contract and adheres to the plans. With the exception of developer-internal scheduling and related stafÞng
information, updates to plans shall be subject to acquirer approval.

5.2 Establishing a software development environment

The developer shall establish a software development environment in accordance with the following require-
ments.

NOTEÑIf a system or software item is developed in multiple builds, establishing the software development environ-
ment in each build is interpreted to mean establishing the environment needed to complete that build.

5.2.1 Software engineering environment

The developer shall establish, control, and maintain a software engineering environment (e.g., the facilities,
hardware, software, Þrmware, procedures, and documentation, such as computer-aided software engineering
(CASE) tools, compilers, assemblers, linkers, loaders, operating systems, debuggers, simulators, emulators,
documentation tools, and databasemanagement systems) to perform the software engineering effort. The
developer shall ensure that each element of the environment performs its intended functions prior to its use
on the project.

5.2.2 Software test environment

The developer shall establish, control, and maintain a software test environment (e.g., the facilities, hard-
ware, software, Þrmware, procedures, and documentation, such as simulators, code analyzers, test case gen-
erators, and path analyzers, and possibly other items of the software engineering environment) to perform
qualiÞcation, and possibly other, testing of software. The developer shall ensure that each element of the
environment performs its intended functions prior to its use on the project.

5.2.3 Software development library

The developer shall establish, control, and maintain a software development library (SDL) to facilitate the
orderly development and subsequent maintenance of software. The SDL may be an integral part of the soft-
ware engineering and test environments. The developer shall maintain the SDL for the duration speciÞed in
the contract.
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5.2.4 Software development Þles

The developer shall establish, control, and maintain a software development Þle (SDF) for each software
unit or logically related group of software units, for each software item, and, as applicable, for logical groups
of software items, for subsystems, and for the overall system. The developer shall record information about
the development of the software in appropriate SDFs and shall maintain the SDFs for the duration speciÞed
in the contract.

5.2.5 Non-deliverable software

The developer may use non-deliverable software in the development of deliverable software provided: 1) the
operation and maintenance of the deliverable software after delivery to the acquirer do not depend on the
non-deliverable software, or 2) the acquirer has or can obtain the same software. The developer shall ensure
that all non-deliverable software used on the project performs its intended functions prior to its use on the
project.

5.3 System requirements deÞnition

The developer shall participate in system requirements deÞnition in accordance with the following require-
ments.

NOTEÑIf a system is developed in multiple builds, its requirements may not be fully deÞned until the Þnal build. The
developerÕs planning will identify the subset of system requirements to be deÞned in each build and the subset to be
implemented in each build. System requirements deÞnition for a given build is interpreted to mean deÞning the system
requirements so identiÞed for that build.

5.3.1 Analysis of user input

The developer shall participate in analyzing user input provided by the acquirer to gain an understanding of
user needs. This input may take the form of need statements, surveys, problem/change reports, feedback on
prototypes, interviews, or other user input or feedback.

NOTEÑThe intent of this requirement is to ensure that all interested parties, (such as user, acquirer, developer, and
maintenance and test organizations), maintain on-going communications regarding user needs throughout the develop-
ment of the system.

5.3.2 Operational concept

The developer shall participate in deÞning and recording the operational concept for the system. The result
shall include all applicable items in the Operational Concept Description (OCD) (see F.2.1).

5.3.3 System requirements

Based on analysis of user needs, operational concepts, and other considerations, the developer shall partici-
pate in deÞning and recording the requirements to be met by the system and the methods to be used to ensure
that each requirement has been met. The result shall include all applicable items in the System/Subsystem
SpeciÞcation (SSS) (see F.2.2). Depending on contract provisions, requirements concerning system inter-
faces may be included in the SSS or in Interface Requirements SpeciÞcations (IRSs).

NOTEÑIf a system consists of subsystems, the activity in 5.3.3  is intended to be performed iteratively with the activi-
ties in 5.4  (System design) to deÞne system requirements, design the system and identify its subsystems, deÞne the
requirements for those subsystems, design the subsystems and identify their components, and so on.
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5.4 System design

The developer shall participate in system design in accordance with the following requirements.

NOTEÑIf a system is developed in multiple builds, its design may not be fully deÞned until the Þnal build. The devel-
operÕs planning will identify the portion of the system design to be deÞned in each build. System design for a given build
is interpreted to mean deÞning the portion of the system design identiÞed for that build.

5.4.1 System-wide design decisions

The developer shall participate in deÞning and recording system-wide design decisions (that is, decisions
about the systemÕs behavioral design and other decisions affecting the selection and design of system com-
ponents). The result shall include all applicable items in the system-wide design clause of the System/Sub-
system Design Description (SSDD) (see G.2.1). Depending on contract provisions, design pertaining to
interfaces may be included in the SSDD or in Interface Design Descriptions (IDDs), and design pertaining to
databases may be included in the SSDD or in Database Design Descriptions (DBDDs).

NOTEÑDesign decisions act as developer-internal Òrequirements,Ó to be implemented, imposed on subcontractors, if
applicable, and conÞrmed by developer-internal testing, but their fulÞllment need not be demonstrated to the acquirer.

5.4.2 System architectural design

The developer shall participate in deÞning and recording the architectural design of the system (identifying
the components of the system, their interfaces, and a concept of execution among them) and the traceability
between the system components and system requirements. The result shall include all applicable items in the
architectural design and traceability clauses of the System/Subsystem Design Description (SSDD) (see
G.2.1). Depending on contract provisions, design pertaining to interfaces may be included in the SSDD or in
Interface Design Descriptions (IDDs), and design pertaining to databases may be included in the SSDD or in
Database Design Descriptions (DBDDs).

NOTEÑFor brevity, this clause is written in terms of organizing a system into components. However, this should be
interpreted to cover organizing a system into subsystems, organizing a subsystem into hardware items, software items,
and manual operations, or other variations as appropriate.

5.5 Software requirements deÞnition

Based on analysis of system requirements, system design, and other considerations, the developer shall
deÞne, and record the software requirements to be met by each software item, the methods to be used to
ensure that each requirement has been met, and the traceability between the software item requirements and
system requirements. The result shall include all applicable items in the Software Requirements SpeciÞca-
tion (SRS) (see F.2.4). Depending on contract provisions, requirements concerning software item interfaces
may be included in SRSs or in Interface Requirements SpeciÞcations IRSs).

NOTEÑIf a software item is developed in multiple builds, its requirements may not be fully deÞned until the Þnal build.
The developerÕs planning will identify the subset of each software itemÕs requirements to be deÞned in each build and
the subset to be implemented in each build. Software requirements deÞnition for a given build is interpreted to mean
deÞning the software item requirements so identiÞed for that build.

5.6 Software design

The developer shall perform software design in accordance with the following requirements.

NOTEÑIf a software item is developed in multiple builds, its design may not be fully deÞned until the Þnal build. Soft-
ware design in each build is interpreted to mean the design necessary to meet the software item requirements to be
implemented in that build.
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5.6.1 Software item-wide design decisions

The developer shall deÞne and record software item-wide design decisions (that is, decisions about the soft-
ware itemÕs behavioral design and other decisions affecting the selection and design of the software units
comprising the software item). The result shall include all applicable items in the software item-wide design
clause of the Software Design Description (SDD) (see G.2.4). Depending on contract provisions, design per-
taining to interfaces may be included in SDDs or in Interface Design Descriptions (IDDs), and design per-
taining to databases may be included in SDDs or in Database Design Descriptions (DBDDs).

5.6.2 Software item architectural design

The developer shall deÞne and record the architectural design of each software item (identifying the soft-
ware units comprising the software item, their interfaces, and a concept of execution among them) and the
traceability between the software units and the software item requirements. The result shall include all appli-
cable items in the architectural design and traceability clauses of the Software Design Description (SDD)
(see G.2.4). Depending on contract provisions, design pertaining to interfaces may be included in SDDs or
in Interface Design Descriptions (IDDs), and design pertaining to databases may be included in SDDs or in
Database Design Descriptions (DBDDs).

NOTEÑSoftware units may be made up of other software units and may be organized into as many levels as are needed
to represent the software item architecture. For example, a software item may be divided into three software units, each
of which is divided into additional software units, and so on.

5.6.3 Software item detailed design

The developer shall develop and record a description of each software unit. The result shall include all appli-
cable items in the detailed design clause of the Software Design Description (SDD) (see G.2.4). Depending
on contract provisions, design pertaining to interfaces may be included in SDDs or in Interface Design
Descriptions (IDDs), and design of software units that are databases or that access or manipulate databases
may be included in SDDs or in Database Design Descriptions (DBDDs).

5.7 Software implementation and unit testing

The developer shall perform software implementation and unit testing in accordance with the following
requirements.

NOTEÑThe term ÒsoftwareÓ includes both computer programs and computer databases. The term ÒimplementationÓ
means converting software design into computer programs and computer databases. If a software item is developed in
multiple builds, software implementation and unit testing of that software item is complete when the Þnal build is com-
plete. Software implementation and unit testing in each build is interpreted to include those units, or parts of units,
needed to meet the software item requirements to be implemented in that build.

5.7.1 Software implementation

The developer shall develop and record software corresponding to each software unit in the software item
design. This activity shall include, as applicable, coding computer instructions and data deÞnitions, building
databases, populating databases and other data Þles with data values, and other activities needed to imple-
ment the design. For deliverable software, the developer shall use the programming language speciÞed in the
contract.

NOTEÑSoftware units in the design may or may not have a one-to-one relationship with the code and data entities (rou-
tines, procedures, databases, data Þles, etc.) that implement them or with the computer Þles containing those entities.
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5.7.2 Preparing for unit testing

The developer shall establish test cases (in terms of inputs, expected results, and evaluation criteria), test
procedures, and test data for testing the software corresponding to each software unit. The test cases shall
cover the unitÕs design. The developer shall record this information in the appropriate software development
Þles (SDFs).

5.7.3 Performing unit testing

The developer shall test the software corresponding to each software unit. The testing shall be in accordance
with the unit test cases and procedures.

5.7.4 Revision and retesting

Based on the results of unit testing, the developer shall make necessary revisions to the software, perform
necessary retesting, and update the software development Þles (SDFs) and other software products as
needed.

5.7.5 Analyzing and recording unit test results

The developer shall analyze the results of unit testing and shall record the test and analysis results in appro-
priate software development Þles (SDFs).

5.8 Unit integration and testing

The developer shall perform unit integration and testing in accordance with the following requirements.

NOTES:
1ÑUnit integration and testing means integrating the software corresponding to two or more software units, testing the
resulting software to ensure that it works together as intended, and continuing this process until all software in each soft-
ware item is integrated and tested. The last stage of this testing is developer-internal software item testing. Since units
may consist of other units, some unit integration and testing may take place during unit testing. The requirements in this
clause are not meant to duplicate those activities.

2ÑIf a software item is developed in multiple builds, unit integration and testing of that software item will not be com-
pleted until the Þnal build. Unit integration and testing in each build is interpreted to mean integrating software devel-
oped in the current build with other software developed in that and previous builds, and testing the results.

5.8.1 Preparing for unit integration and testing

The developer shall establish test cases (in terms of inputs, expected results, and evaluation criteria), test
procedures, and test data for conducting unit integration and testing. The test cases shall cover the software
item-wide and software item architectural design. The developer shall record this information in the appro-
priate software development Þles (SDFs).

5.8.2 Performing unit integration and testing

The developer shall perform unit integration and testing. The testing shall be in accordance with the unit
integration test cases and procedures.

5.8.3 Revision and retesting

Based on the results of unit integration and testing, the developer shall make necessary revisions to the soft-
ware, perform necessary retesting, and update the software development Þles (SDFs) and other software
products as needed.
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5.8.4 Analyzing and recording unit integration and test results

The developer shall analyze the results of unit integration and testing and shall record the test and analysis
results in appropriate software development Þles (SDFs).

5.9 Software item qualiÞcation testing

The developer shall perform software item qualiÞcation testing in accordance with the following require-
ments.

NOTES:
1ÑSoftware item qualiÞcation testing is performed to demonstrate to the acquirer that software item requirements have
been met. It covers the software item requirements in Software Requirements SpeciÞcations (SRSs) and in associated
Interface Requirements SpeciÞcations (IRSs). This testing contrasts with developer-internal software item testing, per-
formed as the Þnal stage of unit integration and testing.

2ÑIf a software item is developed in multiple builds, its software item qualiÞcation testing will not be completed until
the Þnal build for that software item, or possibly until later builds involving items with which the software item is
required to interface. Software item qualiÞcation testing in each build is interpreted to mean planning and performing
tests of the current build of each software item to ensure that the software item requirements to be implemented in that
build have been met.

5.9.1 Independence in software item qualiÞcation testing

The person(s) responsible for qualiÞcation testing of a given software item shall not be the persons who per-
formed detailed design or implementation of that software item. This does not preclude persons who per-
formed detailed design or implementation of the software item from contributing to the process, for
example, by contributing test cases that rely on knowledge of the software itemÕs internal implementation.

5.9.2 Testing on the target computer system

Software item qualiÞcation testing shall include testing on the target computer system or an alternative sys-
tem approved by the acquirer.

5.9.3 Preparing for software item qualiÞcation testing

The developer shall deÞne and record the test preparations, test cases, and test procedures to be used for soft-
ware item qualiÞcation testing and the traceability between the test cases and the software item require-
ments. The result shall include all applicable items in the Software Test Description (STD) (see H.2.1). The
developer shall prepare the test data needed to carry out the test cases and provide the acquirer advance
notice of the time and location of software item qualiÞcation testing.

5.9.4 Dry run of software item qualiÞcation testing

If software item qualiÞcation testing is to be witnessed by the acquirer, the developer shall dry run the soft-
ware item test cases and procedures to ensure that they are complete and accurate and that the software is
ready for witnessed testing. The developer shall record the results of this activity in appropriate software
development Þles (SDFs) and shall update the software item test cases and procedures as appropriate.

5.9.5 Performing software item qualiÞcation testing

The developer shall perform qualiÞcation testing of each software item. The testing shall be in accordance
with the software item test cases and procedures.
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5.9.6 Revision and retesting

Based on the results of software item qualiÞcation testing, the developer shall make necessary revisions to
the software, provide the acquirer advance notice of retesting, conduct necessary retesting, and update the
software development Þles (SDFs) and other software products as needed.

5.9.7 Analyzing and recording software item qualiÞcation test results

The developer shall analyze and record the results of software item qualiÞcation testing. The results shall
include all applicable items in the Software Test Report (STR) (see H.2.2).

5.10 Software/hardware item integration and testing

The developer shall participate in software/hardware item integration and testing activities in accordance
with the following requirements.

NOTES:
1ÑSoftware/hardware item integration and testing means integrating software items with interfacing hardware items
and software items, testing the resulting groupings to determine whether they work together as intended, and continuing
this process until all software items and hardware items in the system are integrated and tested. The last stage of this test-
ing is developer-internal system testing.

2ÑIf a system or software item is developed in multiple builds, software/hardware item integration and testing may not
be complete until the Þnal build. Software/hardware item integration and testing in each build is interpreted to mean inte-
grating the current build of each software item with the current build of other software items and hardware items and
testing the results to ensure that the system requirements to be implemented in that build have been met.

5.10.1 Preparing for software/hardware item integration and testing

The developer shall participate in developing and recording test cases (in terms of inputs, expected results,
and evaluation criteria), test procedures, and test data for conducting software/hardware item integration and
testing. The test cases shall cover the system-wide and system architectural design. The developer shall
record software-related information in appropriate software development Þles (SDFs).

5.10.2 Performing software/hardware item integration and testing

The developer shall participate in software/hardware item integration and testing. The testing shall be in
accordance with the software/hardware item integration test cases and procedures.

5.10.3 Revision and retesting

Based on the results of software/hardware item integration and testing, the developer shall make necessary
revisions to the software, participate in necessary retesting, and update the appropriate software develop-
ment Þles (SDFs) and other software products as needed.

5.10.4 Analyzing and recording test results

The developer shall participate in analyzing the results of software/hardware item integration and testing.
Software-related analysis and test results shall be recorded in appropriate software development Þles
(SDFs).
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5.11 System qualiÞcation testing

The developer shall participate in system qualiÞcation testing in accordance with the following require-
ments.

NOTES:
1ÑSystem qualiÞcation testing is performed to demonstrate to the acquirer that system requirements have been met. It
covers the system requirements in the System/Subsystem SpeciÞcations (SSE) and in associated Interface Requirements
SpeciÞcations (IRSs). This testing contrasts with developer-internal system testing, performed as the Þnal stage of soft-
ware/hardware item integration and testing.

2ÑIf a system is developed in multiple builds, qualiÞcation testing of the completed system will not occur until the Þnal
build. System qualiÞcation testing in each build is interpreted to mean planning and performing tests of the current build
of the system to ensure that the system requirements to be implemented in that build have been met.

5.11.1 Independence in system qualiÞcation testing

The person(s) responsible for fulÞlling the requirements in this clause shall not be the persons who per-
formed detailed design or implementation of software in the system. This does not preclude persons who
performed detailed design or implementation of software in the system from contributing to the process, for
example, by contributing test cases that rely on knowledge of the systemÕs internal implementation.

5.11.2 Testing on the target computer system

The developerÕs system qualiÞcation testing shall include testing on the target computer system or an alter-
native system approved by the acquirer.

5.11.3 Preparing for system qualiÞcation testing

The developer shall participate in developing and recording the test preparations, test cases, and test proce-
dures to be used for system qualiÞcation testing and the traceability between the test cases and the system
requirements. For software systems, the results shall include all applicable items in the Software Test
Description (STD) (see H.2.1). The developer shall participate in preparing the test data needed to carry out
the test cases and in providing the acquirer advance notice of the time and location of system qualiÞcation
testing.

5.11.4 Dry run of system qualiÞcation testing

If system qualiÞcation testing is to be witnessed by the acquirer, the developer shall participate in dry run-
ning the system test cases and procedures to ensure that they are complete and accurate and that the system
is ready for witnessed testing. The developer shall record the software-related results of this activity in
appropriate software development Þles (SDFs) and shall participate in updating the system test cases and
procedures as appropriate.

5.11.5 Performing system qualiÞcation testing

The developer shall participate in system qualiÞcation testing. This testing shall be in accordance with the
system test cases and procedures.

5.11.6 Revision and retesting

Based on the results of system qualiÞcation testing, the developer shall make necessary revisions to the soft-
ware, provide the acquirer advance notice of retesting, participate in necessary retesting, and update the soft-
ware development Þles (SDFs) and other software products as needed.
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5.11.7 Analyzing and recording system qualiÞcation test results

The developer shall participate in analyzing and recording the results of system qualiÞcation testing. For
software systems, the result shall include all applicable items in the Software Test Report (STR) (see H.2.2).

5.12 Preparing for software use

The developer shall prepare for software use in accordance with the following requirements.

NOTEÑ41 software is developed in multiple builds, the developerÕs planning identiÞes what software, if any, is to be
distributed to users in each build and the extent of distribution (for example, full distribution or distribution to selected
evaluators only). Preparing for software use in each build is interpreted to include those activities necessary to carry out
the distribution plans for that build.

5.12.1 Preparing the executable software

The developer shall prepare the executable software for each user site, including any batch Þles, command
Þles, data Þles, or other software Þles needed to install and operate the software on its target computer(s).
The result shall include all applicable items in the executable software clause of the Software Product Spec-
iÞcation (SPS) (see I.2.1).

NOTEÑTo order only the executable software (delaying delivery of source Þles and associated maintenance informa-
tion to a later build), the acquirer can order an SPS, tailoring out all but the executable software clause of the SPS.

5.12.2 Preparing version descriptions for user sites

The developer shall identify and record the exact version of software prepared for each user site. The infor-
mation shall include all applicable items in the Software Version Description (SVD) (see I.2.2).

5.12.3 Preparing user manuals

The developer shall prepare user manuals in accordance with the following requirements.

NOTEÑFew, if any, systems will need all of the manuals in this clause. The intent is for the acquirer, with input from the
developer, to determine which manuals are appropriate for a given system and to require the development of only those
manuals. Commercial or other manuals that contain the required information can be substituted for the manuals speciÞed
in this standard. The manuals in this clause are normally developed in parallel with software development, ready for use
in software item testing.

5.12.3.1 Software user manuals

The developer shall identify and record information needed by hands-on users of the software (persons who
will both operate the software and make use of its results). The information shall include all applicable items
in the Software User Manual (SUM) (see J.2.1).

5.12.3.2 Software input/output manuals

The developer shall identify and record information needed by persons who will submit input to, and receive
output from, the software, relying on others to operate the software in a computer center or other centralized
or networks software installation. The information shall include all applicable items in the Software Input/
Output Manual (SIOM) (see J.2.2).
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5.12.3.3 Software center operator manuals

The developer shall identify and record information needed by persons who will operate the software in a
computer center or other centralized or networked software installation, so that it can be used by others. The
information shall include all applicable items in the Software Center Operator Manual (SCOM) (see J.2.3).

5.12.3.4 Computer operation manuals

The developer shall identify and record information needed to operate the computers on which the software
will run. The information shall include all applicable items in the Computer Operation Manual (COM) (see
J.2.4).

5.12.4 Installation at user sites

The developer shall: 

a) Install and check out the executable software at the user sites speciÞed in the contract.
b) Provide training to users as speciÞed in the contract.
c) Provide other assistance to user sites as speciÞed in the contract.

5.13 Preparing for software transition

The developer shall prepare for software transition in accordance with the following requirements.

NOTEÑIf software is developed in multiple builds, the developerÕs planning identiÞes what software, if any, is to be
transitional to the maintenance organization in each build. Preparing for software transition in each build is interpreted to
include those activities necessary to carry out the transition plans for that build.

5.13.1 Preparing the executable software

The developer shall prepare the executable software to be transitioned to the maintenance site, including any
batch Þles, command Þles, data Þles, or other software Þles needed to install and operate the software on its
target computer(s). The result shall include all applicable items in the executable software clause of the Soft-
ware Product SpeciÞcation (SPS) (see I.2.1).

5.13.2 Preparing source Þles

The developer shall prepare the source Þles to be transitioned to the maintenance site, including any batch
Þles, command Þles, data Þles, or other Þles needed to regenerate the executable software. The result shall
include all applicable items in the source Þle clause of the Software Product SpeciÞcation (SPS) (see I.2.1).

5.13.3 Preparing version descriptions for the maintenance site

The developer shall identify and record the exact version of software prepared for the maintenance site. The
information shall include all applicable items in the Software Version Description (SVD) (see I.2.2).

5.13.4 Preparing the Òas builtÓ software item design and related information

The developer shall update the design description of each software item to match the Òas builtÓ software and
shall deÞne and record: the methods to be used to verify copies of the software, the measured computer
hardware resource utilization for the software item, other information needed to maintain the software, and
traceability between the software itemÕs source Þles and software units and between the measured computer
hardware resource utilization and the software item requirements concerning them. The result shall include

Full document details: SAE JSTD016_1995

http://www.avadocuments.com/doc/sae-jstd016-1995
http://www.avadocuments.com/doc/sae-jstd016-1995


23

J-STD-016-1995

all applicable items in the qualiÞcation, software maintenance, and traceability clauses of the Software Prod-
uct SpeciÞcation (SPS) (see I.2.1).

NOTEÑIn hardware development, the Þnal product is an approved design from which hardware items can be manufac-
tured. In software development, by contrast, the Þnal product is the software, not its design, and ÒmanufacturingÓ con-
sists of electronically duplicating the software, not recreating it from the design. The Òas builtÓ design is included in the
Software Product SpeciÞcation not as the product but as information that may help the maintenance organization under-
stand the software in order to modify, enhance, and otherwise maintain it.

5.13.5 Updating the system design description

The developer shall participate in updating the system design description to match the Òas builtÓ system. The
result shall include all applicable items in the System/Subsystem Design Description (SSDD) (see G.2.1).

5.13.6 Updating the software requirements

The developer shall update the software and interface requirements for each software item to match the
approved Òas builtÓ software. The result shall include all applicable items in the Software Requirements
SpeciÞcation (SRS) (see F.2.4) and in the Interface Requirements SpeciÞcation (IRS) (see F.2.3).

5.13.7 Updating the system requirements

The developer shall participate in updating the system requirements and associated interface requirements to
match the approved Òas builtÓ system. The result shall include all applicable items in the System/Subsystem
SpeciÞcation (SSS) (see F.2.2) and in the Interface Requirements SpeciÞcation (IRS) (see F.2.3).

5.13.8 Preparing maintenance manuals

The developer shall prepare maintenance manuals in accordance with the following requirements.

NOTEÑNot all systems will need the manuals in this clause. The intent is for the acquirer, with input from the devel-
oper, to determine which manuals are appropriate for a given system and to require the development of only those man-
uals. Commercial or other manuals that contain the required information can be substituted for the manuals speciÞed in
this standard. The manuals in this clause supplement the System/Subsystem Design Description (SSDD) and the Soft-
ware Product SpeciÞcations (SPS), which serve as the primary sources of  information for software maintenance. The
user manuals cited in 5.12.3 are also useful to maintenance personnel.

5.13.8.1 Computer programming manuals

The developer shall identify and record information needed to program the computers on which the software
was developed or on which it will run. The information shall include all applicable items in the Computer
Programming Manual (CPM) (see I.2.3).

5.13.8.2 Firmware support manuals

The developer shall identify and record information needed to program and reprogram any Þrmware devices
in which the software will be installed. The information shall include all applicable items in the Firmware
Support Manual (FSM) (see I.2.4).

5.13.9 Transition to the designated maintenance site

The developer shall: 

a) Install and check out the deliverable software in the maintenance environment designated in the con-
tract.
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b) Demonstrate to the acquirer that the deliverable software can be regenerated (compiled/linked/
loaded into an executable product) and maintained using commercially available, acquirer-owned, or
contractually deliverable software and hardware designated in the contract or approved by the
acquirer.

c) Provide training to the maintenance organization as speciÞed in the contract.
d) Provide other assistance to the maintenance organization as speciÞed in the contract.

5.14 Software conÞguration management

The developer shall perform software conÞguration management in accordance with the following require-
ments.

NOTEÑIf a system or software item is developed in multiple builds, the software products of each build may be reÞne-
ments of, or additions to, software products of previous builds. Software conÞguration management in each build is
understood to take place in the context of the software products and controls in place at the start of the build.

5.14.1 ConÞguration identiÞcation

The developer shall participate in selecting software items, as performed under system architectural design
in 5.4.2 , shall identify the entities to be placed under conÞguration control, and shall assign a project-unique
identiÞer to each software item and each additional entity to be placed under conÞguration control. These
entities shall include the software products to be developed or used under the contract and the elements of
the software development environment. The identiÞcation scheme shall be at the level at which entities will
actually be controlled, for example, computer Þles, electronic media, documents, software units, hardware
items, software items. The identiÞcation scheme shall include the version/revision/release status of each
entity.

5.14.2 ConÞguration control

The developer shall establish and implement procedures designating the levels of control each identiÞed
entity is required to pass through (for example, author control, project-level control, acquirer control); the
persons or groups with authority to authorize changes and to make changes at each level (for example, the
programmer/analyst, the software lead, the project manager, the acquirer); and the steps to be followed to
request authorization for changes, process change requests, track changes, distribute changes, and preserve
past versions. Changes that affect an entity already under acquirer control shall be proposed to the acquirer
in accordance with contractually established forms and procedures, if any.

NOTEÑA number of requirements in this standard refer to Òproject-level or higher conÞguration control.Ó If Òproject-
levelÓ is not a level of control selected for the project, the Software Development Plan states how these requirements
map to the selected levels.

5.14.3 ConÞguration status accounting

The developer shall prepare and maintain records of the conÞguration status of all entities that have been
placed under project-level or higher conÞguration control. These records shall be maintained for the life of
the contract. They shall include, as applicable, the current version/revision/release of each entity, a record of
changes to the entity since being placed under project-level or higher conÞguration control, and the status of
problem/change reports affecting the entity.

5.14.4 ConÞguration audits

The developer shall perform periodic audits of all entities that have been placed under project-level or higher
conÞguration control. These audits shall ensure that each entity incorporates all approved changes, and no
other changes, scheduled for inclusion at the time of the audit.
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5.14.5 Packaging, storage, handling, and delivery

The developer shall establish and implement procedures for the packaging, storage, handling, and delivery
of deliverable software products. Annex K  provides guidance on the structure and format of deliverable
software products. The developer shall maintain master copies of delivered software products for the dura-
tion speciÞed in the contract.

5.15 Software product evaluation

The developer shall perform software product evaluation in accordance with the following requirements.

NOTEÑIf a system or software item is developed in multiple builds, the software products of each build are evaluated in
the context of the objectives established for that build. A software product that meets those objectives can be considered
satisfactory even though it is missing information designated for development in later builds.

5.15.1 In-process and Þnal software product evaluations

The developer shall perform in-process evaluations of the software products generated in carrying out the
requirements of this standard. In addition, the developer shall perform a Þnal evaluation of each deliverable
software product before its delivery. The software products to be evaluated, criteria to be used, and deÞni-
tions for those criteria are given in annex L .

5.15.2 Software product evaluation records

The developer shall prepare and maintain records of each software product evaluation. These records shall
be maintained for the duration speciÞed in the contract. Problems in software products under project-level or
higher conÞguration control shall be handled as described in 5.1  7 (Corrective action).

5.15.3 Independence in software product evaluation

The persons responsible for evaluating a software product shall not be the persons who developed the prod-
uct. This does not preclude the persons who developed the software product from taking part in the evalua-
tion (for example, as participants in a walk-through of the product).

5.16 Software quality assurance

The developer shall perform software quality assurance in accordance with the following requirements.

NOTEÑIf a system or software item is developed in multiple builds, the activities and software products of each build
are evaluated in the context of the objectives established for that build. An activity or software product that meets those
objectives can be considered satisfactory even though it is missing aspects designated for later builds. Planning for soft-
ware quality assurance is included in software development planning (see 5.1.1 ).

5.16.1 Software quality assurance evaluations

The developer shall conduct on-going evaluations of software development activities and the resulting soft-
ware products to: 

a) Assure that each activity required by the contract or described in the Software Development Plan is
being performed in accordance with the contract and with the Software Development Plan.

b) Assure that each software product required by this standard or by other contract provisions exists
and has undergone software product evaluations, testing, and corrective action as required by this
standard and by other contract provisions.
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5.16.2 Software quality assurance records

The developer shall prepare and maintain records of each software quality assurance activity. These records
shall be maintained for the duration speciÞed in the contract. Problems in software products under project-
level or higher conÞguration control and problems in activities required by the contract or described in the
Software Development Plan shall be handled as described in 5.17  (Corrective action).

5.16.3 Independence in software quality assurance

The persons responsible for conducting software quality assurance evaluations shall not be the persons who
developed the software product, performed the activity, or are responsible for the software product or activ-
ity. This does not preclude such persons from taking part in these evaluations. The persons responsible for
assuring compliance with the contract shall have the resources, responsibility, authority, and organizational
freedom to permit objective software quality assurance evaluations and to initiate and verify corrective
actions.

5.17 Corrective action

The developer shall perform corrective action in accordance with the following requirements.

5.17.1 Problem/change reports

The developer shall prepare a problem/change report to describe each problem detected in software products
under project-level or higher conÞguration control and each problem in activities required by the contract or
described in the Software Development Plan. The problem/change report shall describe the problem, the cor-
rective action needed, and the actions taken to date. These reports shall serve as input to the corrective action
system.

5.17.2 Corrective action system

The developer shall implement a corrective action system for handling each problem detected in software
products under project-level or higher conÞguration control and each problem in activities required by the
contract or described in the Software Development Plan. The system shall meet the following requirements: 

a) Input to the system shall consist of problem/change reports.
b) The system shall be closed-loop, ensuring that all detected problems are promptly reported and

entered into the system, action is initiated on them, resolution is achieved, status is tracked, and
records of the problems are maintained for the duration speciÞed in the contract.

c) Each problem shall be classiÞed by category and priority, using the categories and priorities in annex
m or acquirer approved alternatives.

d) Analysis shall be performed to detect trends in the problems reported.
e) Corrective actions shall be evaluated to determine whether problems have been  resolved, adverse

trends have been reversed, and changes have been correctly  implemented without introducing addi-
tional problems.

5.18 Joint technical and management reviews

The developer shall plan and take part in joint (acquirer/developer) technical and management reviews in
accordance with the following requirements.

NOTEÑIf a system or software item is developed in multiple builds, the types of joint reviews held and the criteria
applied will depend on the objectives of each build. Software products that meet those objectives can be considered sat-
isfactory even though they are missing information designated for development in later builds.
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5.18.1 Joint technical reviews

The developer shall plan and take part in joint technical reviews at locations and dates proposed by the
developer and approved by the acquirer. These reviews shall be attended by persons with technical knowl-
edge of the software products to be reviewed. The reviews shall focus on in-process and Þnal software prod-
ucts, rather than materials generated especially for the review. The reviews shall have the following
objectives: 

a) Review evolving software products, using as criteria the software product evaluation criteria in
annex L; review and demonstrate proposed technical solutions; provide insight and  obtain feedback
on the technical effort; surface and resolve technical issues.

b) Review project status; surface near- and long-term risks regarding technical,  cost, and schedule
issues.

c) Arrive at agreed-upon mitigation strategies for identiÞed risks, within the authority of those present.
d) Identify risks and issues to be raised at joint management reviews.
e) Ensure on-going communication between acquirer and developer technical personnel.

5.18.2 Joint management reviews

The developer shall plan and take part in joint management reviews at locations and dates proposed by the
developer and approved by the acquirer. These reviews shall be attended by persons with authority to make
cost and schedule decisions and shall have the following objectives. Examples of such reviews are identiÞed
in annex N .

a) Keep management informed about project status, directions being taken, technical agreements
reached, and overall status of evolving software products.

b) Resolve issues that could not be resolved at joint technical reviews.
c) Arrive at agreed-upon mitigation strategies for near- and long-term risks that could not be resolved

at joint technical reviews.
d) Identify and resolve management-level issues and risks not raised at joint technical reviews.
e) Obtain commitments and acquirer approvals needed for timely accomplishment of the project.

5.19 Risk management

The developer shall perform risk management throughout the software development process. The developer
shall identify, analyze, and prioritize the areas of the software development project that involve potential
technical, cost, or schedule risks; develop strategies for managing those risks; record the risks and strategies
in the Software Development Plan; and implement the strategies in accordance with the plan.

5.20 Software management indicators

The developer shall use software management indicators to aid in managing the software development pro-
cess and communicating its status to the acquirer. The developer shall identify and deÞne a set of software
management indicators, including the data to be collected, the methods to be used to interpret and apply the
data, and the planned reporting mechanism. The developer shall record this information in the Software
Development Plan and shall collect, interpret, apply, and report on those indicators as described in the plan.
Candidate indicators are given in annex O .
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5.21 Administrative security and privacy protection

The developer shall meet the administrative security and privacy protection requirements speciÞed in the
contract. These requirements may affect access to and control of the software development effort, the result-
ing software products, or both.

5.22 Managing subcontractors

If subcontractors are used, the developer shall include in subcontracts all contractual requirements necessary
to ensure that software products are developed in accordance with prime contract requirements.

5.23 Interfacing with software IV&V agents

The developer shall interface with the software Independent VeriÞcation and Validation (IV&V) agent(s) or
independent auditors as speciÞed in the contract.

5.24 Coordinating with associate developers

The developer shall coordinate with associate developers, working groups, and interface groups as speciÞed
in the contract.

5.25 Project process improvement

The developer shall periodically assess the processes used on the project to determine their suitability and
effectiveness. Based on these assessments, the developer shall identify any necessary and beneÞcial
improvements to the project-speciÞc processes, shall identify these improvements to the acquirer in the form
of proposed updates to the Software Development Plan and, if approved, shall implement the improvements
on the project.

6. Notes

(The contents of this clause are for information only.)

6.1 Cross reference of standard subclauses to annex subclauses

Given below is a cross reference from the subclauses of the standard to subclauses of the annexes that spec-
ify the software products cited in each subclause of the standard.
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6.2 Delivery of tool contents

Depending on contract provisions, the developer may be permitted to satisfy  delivery requirements by deliv-
ering: 1) a repository or database containing the information speciÞed in the standard; 2) a means of access-
ing that repository or database, such as a CASE tool, if not already available to the designated recipients; and
3) a hard-copy or electronically stored table of contents, specifying how and where to access the information
required in each subclause.

Standard Annex Title of Software Product

5.1.1 , 5.16.2, 5.17.1, 
5.17.2, 5.19, 5.20, 5.25

E.2.1 Software Development Plan (SDP)

5.1.2 ,  5.1.3 E.2.2 Software Test Plan (STP)

5.1.4 E.2.3 Software Installation Plan (SIP)

5.1.5 E.2.4 Software Transition Plan (STrP)

5.3.2 F.2.1 Operational Concept Description (OCD)

5.3.3 , 5.13.7 F.2.2 System/Subsystem SpeciÞcation (SSS)

5.3.3 , 5.5, 5.13.6, 5.13.7 F.2.3 Interface Requirements SpeciÞcation (IRS)

5.4.1 ,  5.4.2 , 5.13.5 G.2.1 System/Subsystem Design Description (SSDD)

5.4.1 ,  5.4.2 ,  5.6.1 ,  
5.6.2 ,  5.6.3

G.2.2 Interface Design Description (IDD)

5.4.1 ,  5.4.2 ,  5.6.1 ,  
5.6.2 ,  5.6.3

G.2.3 Database Design Description (DBDD)

5.5, 5.13.6 F.2.4 Software Requirements SpeciÞcation (SRS)

5.6.1 ,  5.6.2 ,  5.6.3 G.2.4 Software Design Description (SDD)

5.9.3 , 5.11.3 H.2.1 Software Test Description (STD)

5.9.7 , 5.11.7 H.2.2 Software Test Report (STR)

5.12.1, 5.13.1, 5.13.2, 
5.13.4

I.2.1 Software Product SpeciÞcation (SPS)

5.12.2, 5.13.3 I.2.2 Software Version Description (SVD)

5.12.3.1 J.2.1 Software User Manual (SUM)

5.12.3.2 J.2.2 Software Input/Output Manual (SIOM)

5.12.3.3 J.2.3 Software Center Operator Manual (SCOM)

5.12.3.4 J.2.4 Computer Operation Manual (COM)

5.13.8.1 I.2.3 Computer Programming Manual (CPM)

5.13.8.2 I.2.4 Firmware Support Manual (FSM)
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Annex A

(normative)

Tailoring this standard for a project

A.1 Scope

This annex contains requirements for tailoring this standard for a project. This annex is normative (that is,
binding), and is not subject to tailoring by either the acquirer or developer.

A.2 Tailoring process

The tailoring process consists of the following activities: 

a) Identifying the project environment
b) Soliciting input
c) Selecting activities and products
d) Specifying tailoring decisions

A.3 Identifying the project environment

Characteristics of the project environment that inßuence tailoring decisions shall be identiÞed. Examples of
characteristics include: objectives of this phase of the development (such as exploring concepts, demonstrat-
ing capabilities, manufacturing); system and software requirements; organizational policies, procedures, and
strategies; size, criticality, and type of system; existing software products; and number of personnel and
organizations involved.

A.4 Soliciting input

Input from the organizations affected by tailoring decisions shall be solicited. User, maintenance, contracts,
and potential (or selected) development organizations should be involved in tailoring.

A.5 Selecting processes, activities, and tasks

The processes, activities and products applicable to the project shall be identiÞed. The following guidance
should be applied when selecting applicable activities and products for the project.

a) Evaluate the requirements in J-STD-016-1995 to determine whether each requirement is applicable
based on the project environment characteristics. Annexes B and C provide guidance on tailoring
this standard.

b) Decide which requirements in this standard are applicable and cost-effective over the life of the
project.

c) Modify, if necessary, requirements in this standard to reßect unique or special needs of the project.
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d) Decide which additional requirements not found in this standard, if any, should be speciÞed.
e) Evaluate comments on tailoring decisions solicited from affected organizations.
f) Determine applicable requirements.
g) Record tailoring decisions and their rationale.

A.6 Specifying tailoring decisions

Tailoring decisions for the project shall be speciÞed in the contract.
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Annex B

(informative)

Guidance on development strategies, tailoring, and build planning

B.1 Scope

This annex describes three candidate development strategies and shows how this standard can be applied
under each of these strategies and on a project involving reengineering. It is informative only, provided to aid
in using this standard.

B.2 Candidate development strategies

There are many different development strategies that can be applied to software development. Three of these
strategies are summarized below and in Þgure 2.

a) Once-through. The Òonce-throughÓ strategy consists of performing the development process a single
time. Simplistically: determine user needs, deÞne requirements, design the system, implement the
system, test, Þx, and deliver.

b) Incremental. The ÒincrementalÓ strategy determines user needs and deÞnes the system requirements,
then performs the rest of the development in a sequence of builds. The Þrst build incorporates part of
the planned capabilities, the next build adds more capabilities, and so on, until the system is com-
plete.

c) Evolutionary. The ÒevolutionaryÓ strategy also develops a system in builds, but differs from the
incremental strategy in acknowledging that the user need is not fully understood and all require-
ments cannot be deÞned up front. In this strategy, user needs and system requirements are partially
deÞned up front, then are reÞned in each succeeding build.

Figure 2 Ñ Key features of three development strategies
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B.3 Selecting an appropriate development strategy

The development strategy is selected by the acquirer, but may be proposed by prospective or selected devel-
opers. Figure 3 illustrates a risk analysis approach for selecting an appropriate strategy. The approach con-
sists of listing risk items (negatives) and opportunity items (positives) for each strategy; assigning each item
a risk or opportunity level of High, Medium, or Low; and making a decision on which strategy to use based
on a trade-off among the risks and opportunities. The Þll-ins shown are sample considerations only. An
actual analysis may use others. The ÒDECISIONÓ entry on the bottom line shows which strategy was
selected.

B.4 Relationship of this standard to development strategies

The development strategy usually applies to the overall system. The software within the system may be
acquired under the same strategy or under a different one, such as requiring that all software be Þnalized in
the Þrst build of the system. Figures 4 , 5 , and 6 show how this standard might be applied under each of the
development strategies identiÞed in B.2.   Figure 7 shows how this standard might be applied on a reengi-
neering project. All four Þgures are, by necessity, simpliÞed. For example, they show the standardÕs activi-
ties in sequence when they might actually be ongoing, overlapping, or iterative, and they show each software
product as a single entity, without depicting early drafts or updates.

B.5 Planning software builds and tailoring this standard

Planning the software builds on a project for each build may be accomplished in several ways. The acquirer
might, for example, select an overall development strategy, leaving it to the developer to lay out the software
builds. Alternatively, the acquirer might lay out the software builds as part of the contract. The approach
selected will be project-dependent. The subclauses below provide guidelines for planning the builds and tai-
loring the standard without attempting to identify who performs each of the activities.

B.5.1 Identifying builds and their objectives

The Þrst step in software build planning is to lay out a series of one or more builds and to identify the objec-
tives of each build. The top part of Þgure 8 illustrates such planning. In the example, the System/Subsystem
SpeciÞcation (SSS) already exists and fulÞllment of its requirements is divided into four builds, two of
which will be prototypes distributed to a selected set of users, and two of which will be distributed to all
users. A further objective of Build 4 is transitioning the software to the designated maintenance organization.
An actual project would expand on these objectives.

Full document details: SAE JSTD016_1995

http://www.avadocuments.com/doc/sae-jstd016-1995
http://www.avadocuments.com/doc/sae-jstd016-1995


34

J-STD-016-1995

Figure 3 Ñ Sample risk analysis for determining the appropriate development strategy
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Figure 4 Ñ One possible way of applying this standard to the Once-Through development 
strategy
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Figure 5 Ñ One possible way of applying this standard to the
Incremental development strategy
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Figure6 Ñ One possible way of applying this standard to the Evolutionary development 
strategy
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