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IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the
Standards Coordinating Committees of the IEEE Standards Board. Members of the committees serve volun-
tarily and without compensation. They are not necessarily members of the Institute. The standards devel-
oped within IEEE represent a consensus of the broad expertise on the subject within the Institute as well as
those activities outside of IEEE that have expressed an interest in participating in the development of the
standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is
reasonable to conclude that its contents, although still of some value, do not wholly reflect the present state
of the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership
affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they
relate to specific applications. When the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since IEEE Standards represent a consensus
of all concerned interests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical committees are not able to
provide an instant response to interpretation requests except in those cases where the matter has previously
received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331 USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (508) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction
(This introduction is not part of IEEE Std 1074-1995, IEEE Standard for Developing Software Life Cycle Processes.)

This introduction is intended to provide the reader with some background into the rationale used to develop
this standard.

This information is being provided to aid in the understanding and usage of the standard. The introduction is
nonbinding.

This is a standard for the Processes of software development and maintenance. This standard requires defi-
nition of a user’s software life cycle and shows mapping into typical software life cycles, but it is not
intended to define or imply a software life cycle of its own. This standard applies to the management and
support Processes that continue throughout the entire life cycle, as well as all aspects of the software life
cycle from concept exploration through retirement. Utilization of these Processes, and their component
Activities, maximizes the benefits to the user when the use of this standard is initiated early in the software
life cycle.

Software that has proceeded past the initialization phase when this standard is invoked should gradually
comply with the standard.

This standard was written for any organization responsible for managing and developing software. It will be
useful to project managers, software developers, quality assurance organizations, purchasers, users, and
maintainers. Since it was written to consider both software and its operating environment, it can be used
where software is the total system or where software is embedded in a larger system.

The words shall, must, and the imperative form identify the mandatory (essential) material within this stan-
dard. The words should and may identify optional (conditional) material. As with other IEEE Software
Engineering Standards, the terminology in this standard is based on IEEE Std 610.12-1990, IEEE Standard
Glossary of Software Engineering Terminology (ANSI). To avoid inconsistency when the Glossary is
revised, the definitions are not repeated in this document. New terms and modified definitions are included,
however.

Work on this standard began in August, 1984. A total of 15 meetings produced the draft submitted for ballot
in January, 1990. Two additional meetings were held to resolve comments and negative ballots, and the doc-
ument was resubmitted for recirculation in February, 1991. Subsequently, the document was revised to cor-
rect some trivial errors (spelling, etc.) and was submitted for ballot in August, 1993 and for recirculation in
April, 1995.

> This standard was developed by a working group consisting of the following members who attended two
or more meetings, provided text, or submitted comments on more than two drafts of the standard:

David J. Schultz, Chair
Dennis E. Nickle, Vice Chair
Lynn D. Ihlenfeldt, Secretary

Joe Albano Marvin Doran Carolyn Harrison
Tom Antczac Mike Ellwood Peter Harvey
Michael Buckley Arden Forrey Eric Hensel
Susan Burgess Jean Gilmore Denise Holmes
David W. Burnett Art Godin John Horch
David Burrows John Graham George Jackelen
Dan Chang Daniel Gray Linell Jones
Paul Christensen Joseph Guidos i Laurel Kaleda
Raymond Day Rob Harker Phil Keys
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IEEE Standard for Developing
Software Life Cycle Processes

1. Overview

1.1 Scope

This standard provides the set of Activities that constitute the Processes that are mandatory for the develop-
ment and maintenance of software, whether stand-alone or part of a system. (Non-software Activities, such
as hardware development and purchasing, are outside of the scope of this standard.) This standard also pro-
vides associated Input and Output Information.

For convenience, Activities are listed and described under specific Processes. In practice, the Activities may
be performed by persons whose organizational titles or job descriptions do not clearly convey that a Process
is part of their job. The Process under which an Activity is listed in this standard may be transparent in
practice.

This standard does not prescribe a specific software life cycle model (SLCM). Each using organization must
map the activities specified in the standard into its own software life cycle (SLC). If an organization has not
yet defined an SLC, it will be necessary for them to select or define one before attempting to follow this
standard. Further, this standard does not presume the use of any specific software development methodology
nor the creation of specific documents.

For software already developed, it is recommended that these requirements, or a subset thereof, be applied.
The existence of this standard should not be construed to prohibit the imposition of additional or more strin-
gent requirements where the need exists, e.g., critical software.

Compliance with this standard is defined in 1.5.1.

1.2 References

No other publications are required for use of this standard. However, a list of other IEEE standards, which
may be consulted for additional guidance, is given in the Bibliography in clause 8 . Although this standard
does not require adherence to any other IEEE standard, knowledge of principles and concepts described in
the standards listed in the Bibliography would be helpful.
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1. 3 Definitions and acronyms

1.3.1 Definitions

The definitions listed here establish meanings within the context of this standard. Definitions of other terms
used in this document can be found in IEEE Std 610.12-1990 [B1]. 1

1.3.1.1 Activity: A constituent task of a Process. See: task .
1.3.1.2 analysis: Examination for the purpose of understanding.

1.3.1.3 anomaly: Any deviation from requirements, expected or desired behavior, or performance of the
software.

1.3.1.4 contractual requirements: Customer-imposed performance, logistics, and other requirements and
commitments governing the scope of software development, delivery, or support.

1.3.1.5 customer: The person, or persons, who pay for the product and usually (but not necessarily) decide
the requirements. In the context of this document the customer and the supplier may be members of the same
organization [BS5].

1.3.1.6 data base: A collection of data fundamental to a system [B21].

1.3.1.7 evaluation: Determination of fitness for use.

1.3.1.8 external: An Input Information source or Output Information destination that is outside the control
of this standard, and therefore may or may not exist.

1.3.1.9 function: A specific purpose of an entity or its characteristic action [B21].
1.3.1.11 installation: The period of time in the software life cycle during which a software product is inte-
grated into its operational environment and tested in this environment to ensure that it performs as required

[B1].

1.3.1.10 Instance: The complete mapping of an Activity which processes all of its Input Information and
generates all of its Output Information.

1.3.1.12 Invocation: The initiation of the invoked Activities of an Integral Process.

1.3.1.13 Iteration: Any execution of an Activity where at least some Input Information is processed and
some Output Information is created. One or more Iterations comprise an Instance.

1.3.1.14 Mapping: Establishing a chronological relationship of the Activities in this standard according to a
selected SLCM.

1.3.1.15 methodology: A body of methods, rules, and postulates employed by a discipline.
1.3.1.16 owner: A single point of contact, identified by organization position.

1.3.1.17 problem: The inability of a system or component to perform its required functions within specified
performance requirements [B1] .

IThe numbers in brackets correspond to those of the bibliographic references listed in clause 8.
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1.3.1.18 Process: A function that must be performed in the software life cycle. A Process is composed of
Activities.

1.3.1.19 product: Any output of the software development Activities; e.g., document, code, model.

1.3.1.20 quality management: That aspect of the overall management function that determines and imple-
ments the quality policy. (ISO 9000)

1.3.1.21 quality policy: The overall quality intentions and direction of an organization as regards quality, as
formally expressed by top management. (ISO 9000)

1.3.1.22 revision: A controlled item with the same functional capabilities as the original plus changes, error
resolution, or enhancements.

1.3.1.23 software life cycle (SLC): A project-specific, sequenced mapping of Activities.

1.3.1.24 software life cycle model (SLCM): The skeleton framework selected by each using organization
on which to map the Activities of this standard to produce the software life cycle.

1.3.1.25 software quality management: That aspect of the overall software management function that de-
termines and implements the software quality policy.

1.3.1.26 software quality policy: The overall quality intentions and direction of an organization as regards
software quality, as expressed by top management.

1.3.1.27 software system: Software that is the subject of a single software project.

1.3.1.28 supplier: The person, or persons, who produce a product for a customer. In the context of this doc-
ument, the customer and the supplier may be members of the same organization [B5].

1.3.1.29 task: The smallest unit of work subject to management accountability. A task is a well-defined work
assignment for one or more project members. Related tasks are usually grouped to form Activities [B16] .

1.3.1.30 unit: A logically separable part of a program [B1] .

1.3.1.31 user: The person, or persons, who operate or interact directly with the system [B5] .

1.3.2 Acronyms

The following acronyms appear within the text of this standard:

CASE Computer-Aided Software Engineering

1/0 Input/Output

PR&RPI Problem Report and Resolution Planned Information
SCMPI Software Configuration Management Planned Information
SDD Software Design Description

SLC Software Life Cycle

SLCM Software Life Cycle Model

SPMPI Software Project Management Planned Information

SQA Software Quality Assurance

SRS Software Requirements

SVVPI Software Verification and Validation Planned Information

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 06,2026 at 04:52:39 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1074-1995


http://www.avadocuments.com/doc/ieee-1074-1995
http://www.avadocuments.com/doc/ieee-1074-1995

IEEE

Std 1074-1995 IEEE STANDARD FOR DEVELOPING

1.4 Organization of this document

The organization of this standard provides a logical approach to the development, operation, and mainte-
nance of software. The detailed requirements of this document are organized into 17 Processes, which are
comprised of a total of 65 Activities. The Processes and their Activities are described in six major clauses.
Table 1 depicts this organization.

Table 1 — Organization of the standard

Clause Title Processes

2 Software Life Cycle Model Pro-
cess

Software Life Cycle Model

3 Project Management Processes Project Initiation
Project Monitoring and Control

Software Quality Management

4 Pre-development Processes Concept Exploration

System Allocation

5 Development Processes Requirements
Design

Implementation

Installation

Operation and Support
Maintenance
Retirement

6 Post-development Processes

Verification and Validation

Software Configuration Management
Documentation Development
Training

7 Integral Processes

All of a Process’s required actions are specified in its constituent Activities. Each Activity discussion has
three parts, as follows:

a)  Input Information, which lists information that is to be used by the Activity, and its source
b) Description, which details the actions to be performed
¢)  Output Information, which lists the information that is generated by the Activity, and its destination

Where information flows between Activities, it can be traced from its original Activity to the receiving
Activity through the Input and Output Information tables.

As mentioned above, all Processes are mandatory. Activities, however, are categorized as mandatory 2 or«if
applicable.” 3 «pf applicable” Activities are marked “if applicable” in the Activity title. All other Activities
are mandatory. Each “if applicable” Activity contains an explanation of the cases to which it will apply
(e.g., 5.2.4 , Design Data Base, applies when the software product contains a data base).

2The term mandatory as used in this standard is synonymous with the term essential .
3The term if applicable as used in this standard is synonymous with the terms conditional and optional .
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1.5 Use of this standard

To facilitate the understanding and use of a standard of this magnitude, the following provides additional
information.

1.5.1 Applicability
This standard applies to software development and maintenance projects.

This standard can be applied to any software, such as: scientific, business, commercial, educational, military
or any other software. Applicability is not restricted by size, complexity, or criticality of the software. This
standard considers both the software and its context.

It is recognized that a project may be too small, in terms of schedule, budget, risk, nature, or use of software
to be developed, used, and maintained, to warrant total application of the standard. In such cases, selected
Activities may be applied even though compliance with this standard may not be claimed. This may also
apply when only purchased software is involved.

A large project may be subdivided into smaller manageable projects, and this standard applied to each of the
smaller projects and then to the whole. Similarly, some projects may be of long duration, and may be deliv-
ered in multiple versions or releases; it may be helpful in some cases to treat the development of each suc-
cessive version as a separate project with its own life cycle.

1.5.2 Compliance

Compliance with this standard is defined as the performance of all mandatory Activities. Some mandatory
Activities may occur in different instances (e.g., performing tests at various levels); compliance with this
standard in this case means the complete performance of each instance of the mandatory Activity. The stan-
dard does not specify instances of any Activity.

The performance of an Activity or an instance thereof is complete when all Input Information has been pro-
cessed, and all Output Information has been generated. This may require several iterations of an Activity or
instance.

All Input and Output Information are not required for a given occurrence of an iterative Activity. The pres-
ence of sufficient Input Information to permit processing by the Activity to begin constitutes the entry crite-
rion, and the creation of any Output Information is a sufficient exit criterion.

This standard does not impose the order in which Activities must be performed. However, an order must be
established by executing the Activities defined in clause 2 and the Activity in 3.1.3.

In some cases, certain Input and Output Information may not be required for completion of an Activity.
These are indicated as “External” to the SLC and may not exist. To the extent that they exist, they must be
processed by affected Activities.

This standard prescribes the processes of the software life cycle, not the products of that life cycle. There-
fore, the standard does not require the completion of specific documents. The information generated by
Activities, listed in the Output Information tables, may be collected into documents in any manner consis-
tent with the selected SLCM.

In the event that this standard is contractually imposed, and one or more subcontractors are involved in the
project, it is recommended that the requirements of this standard be imposed on those subcontractors.
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1.5.3 Intended audience

This standard cannot be implemented by a single functional group within a development organization. Map-
ping this standard’s Activities into an organization’s SLCM, and coordinating these Activities with existing
development and support methodologies and standards, requires specific expertise and authority within the
organization.

After mapping is complete, the Activities in clauses 3—7 are ready for execution. These Activity descriptions
are directed to the functional specialist most likely to be performing them (e.g., the Requirements and
Analysis Activities assume a basic familiarity with analysis techniques).

1.5.4 Process and Activity relationships
1.5.4.1 Project Management Processes

There are three Processes in this group: the Project Initiation Process, the Project Monitoring and Control
Process, and the Software Quality Management Process. The Project Initiation Process consists of those
Activities that create and maintain the project framework. The Activities within the Project Monitoring and
Control Process and the Software Quality Management Process are performed throughout the life of the
project to ensure the appropriate level of project management and compliance with the mandated Activities.

1.5.4.2 Development-Oriented Processes

These are the Processes that must be performed before, during, and after the development of the software.
The Pre- Development Processes are Concept Exploration and System Allocation. Development Processes
include Requirements, Design, and Implementation. Finally, the Post-Development Processes include
Installation, Operation and Support, Maintenance, and Retirement.

1.5.4.3 Integral Processes

This group includes those Processes that are necessary to ensure the successful completion of a project, but
are not Development Processes. The Integral Processes are Verification and Validation, Software Configura-
tion Management, Documentation Development, and Training. All of these Processes contain two types of
Activities:

a) Those that are performed discretely and are therefore mapped into an SLCM
b) Those that are performed in the course of completing another Activity (these are invoked Activities
and will not be mapped into the SLCM in every instance)

Many Activities invoke, or call like a subroutine, appropriate Integral Process(es). This is an intuitive
method of getting a task, such as the evaluation or production of a document, accomplished without specify-
ing an exact control flow within this standard.

To track the flow of a product into, through, and back from an Integral Process, there are generic sources
and destinations listed in the Input and Output Information tables called “Creating Process.” Within the
Integral Process that is invoked, the Activity that first receives the product has a generic Input Information
whose source is called Creating Process. This product passes through one or more Activities of that Integral
Process, then is returned to the invoking Activity through an Activity’s Output Information, whose destina-
tion is Creating Process. An example of this flow is shown in figure 1 , which illustrates how one Activity
within the Design Process invokes the Integral Processes. This figure will be easier to follow if it is com-
pared directly with 5.2.7 . The order of Invoked Processes in the figure differs from thatin 5.2.7 .

The invoked Process is specified in the text by the name of the Process and the number of the first Activity
to be performed within that Process [e.g., Verification and Validation ( 7.1.4)].
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Figure 1 — Example of Invoked Processes
1.5.4.4 Use of I/O tables

The Input Information to and Output Information from each Activity are listed in tables that accompany the
Activity descriptions. As a convention of this document, Input and Output Information names are always
capitalized in the text.

The I/O tables show the flow of Information through the Activities. The pertinent Information is listed in the
left-hand column. The source or destination of the Information (both Process and Activity) is shown in the
right-hand columns. The Information names were chosen, where possible, to suggest the titles of documents
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commonly used in the software industry. The Information names also frequently relate to the documents
described in the standards listed in clause 8 . Some of these Information items are represented in the text by
acronyms that were deliberately chosen to suggest the commonly used names of the corresponding docu-
ments.

External Input Information sources and External Output Information destinations are outside the scope of
this standard. External Input Information may or may not exist, and if it does not exist, it is not required.
When an External Input does exist and is therefore used, it is presumed to include any associated documen-
tation. External output destinations also may or may not exist. External sources and destinations are not nec-
essarily Processes, and no corresponding Activities are shown in the 1/O tables.

In most cases, the Input Information and Output Information columns of the tables designate the specific
information that enters or exits the Activity. However, since many Activities have Output Information whose
destination is Retain Records (3.2.6), the various Input Information to Retain Records is collected under the
term “Original Records.” The corresponding Process and Activity columns refer simply to Originating Pro-
cess and Originating Activity. Figure 2 depicts the conceptual flow of Input Information and Output Infor-
mation into and out from an Activity, respectively.

1.5.5 Getting started

Before beginning a project that will use this standard, the Activities need to be reviewed for applicability to
a specific project and organized into a time sequence appropriate to that project. To perform that time
sequencing, an SLCM must be chosen or developed and Activities mapped into the SLCM. This mapping is
discussed in clause 2 and the mapping Activity in 3.1.3. Examples are given in Annex A.

This mapping produces a temporal “road map” called the Software Life Cycle (SLC) used to follow this
standard throughout the project. The mapped Activities must be initiated in their designated sequence.

1.5.6 Additional considerations
1.5.6.1 Organizational independence

This standard does not presume or dictate an organizational structure for a software project. Therefore, it is
neither implied nor required that Activities within a Process be performed by the same organizational entity,
nor that an organizational entity’s involvement be concentrated in only one Process. To ensure that all
Activities are assigned to an appropriate organizational entity, the concept of Activity Ownership is
described in the Activity in 3.1.3 .

1.5.6.2 Combining documents

The information developed in this standard, as shown in the Output Information tables, may carry generic
names similar to those used in other IEEE standards. This does not imply that the format and content speci-
fied in other IEEE standards must be followed, nor that this information must be packaged into documents
in any particular manner.

Combination of documents into a single document is acceptable as long as understanding is not compro-
mised.
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Figure 2 — Information flow
2. Software Life Cycle Model Process

2.1 Overview

Many variables affect an organization’s selection of a software life cycle model (SLCM). While this stan-
dard neither dictates nor defines a specific software life cycle (SLC) or its underlying methodologies, it does
require that an SLCM be chosen and used.

This Process provides the Activities required to identify candidate SLCMs and select the SLCM to be used
by other Activities in the standard.

This standard includes the specification of the non-time-ordered set of ‘“Mandatory” Activities that must be
incorporated into an SLCM. An SLCM (e.g., Rapid Prototyping) defines a specific approach to producing
software. It specifies a framework which is to be used as the basis for mapping the Activities of this stan-
dard. An SLCM may also propose standards for the performance of the Activities or the deliverables pro-
duced during the project.

The SLC (defined for a project by the Activity in 3.1.3) is the time-ordered set of Activities or instances of
Activities to be performed. This set is to be mapped to a selected SLCM. The SLC also identifies specific
responsibilities for each Activity. While the same SLCM may be valid for several projects, each project
must define its own SLC.

Once an SLCM is selected, there are two additional required actions, as follows:

a) Mapping the Activities described in this standard into the chosen life cycle ( 3.1.3)
b) Identifying and documenting the standards and controls that govern the SLC ( 3.1.5)

Figure 3 illustrates this progression from this standard to a project-specific SLC.

Background information necessary for the successful understanding and application of this material is pro-
vided in 1.5 . It should be read prior to proceeding further.

2.2 Activities list

a) Identify Candidate Software Life Cycle Models
b)  Select Project Model
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2.3.1 Input Information
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Input Information Source
Process Activity
Available Software Life Cycle External
Model(s)
Constraints External
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2.3.2 Description

Figure 3 — Software Life Cycle relationships

In this Activity, the set of Available SLCMs and applicable Constraints shall be considered and Candidate
SLCMs identified. A new model may be constructed by combining elements of other SLCMs.

Maintenance is an iteration of the Software Life Cycle, and the SLCM must support this iteration.
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Output Information

Destination

Process

Activity

Candidate Software Life Cycle
Model(s)

Software Life Cycle Model

Select Project Model (2.4)

2.4 Select Project Model

2.4.1 Input Information

Input Information Source
Process Activity
Historical Project Records External
Constraints External

Candidate Software Life Cycle
Model(s)

Software Life Cycle Model

Identify Candidate Software Life
Cycle
Models (2.3)

2.4.2 Description

In this Activity, one of the candidate SLCMs from 2.3.2 is selected for use.

Based on the type of product (interactive, batch, transaction processing, etc.), Constraints, and Historical
Project Records, an SLCM analysis shall be conducted, and a decision made as to which model will best
support the management of the project.

It is possible for an organization to have more than one SLCM, but only one model may be selected for a
project. It is not necessary to have a single, organization-wide SLCM.

The SLCM shall provide the necessary framework for software projects to map the Activities to produce the
SLC (as shown in figure 3 ). The mapping effort is specified in the Project Initiation Process, Map Activities
to Software Life Cycle Model ( 3.1.3 ).
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Output Information

Destination

Process

Activity

Selected Software Life Cycle Model

Project Initiation

Map Activities to Software Life
Cycle
Model ( 3.1.3)

3. Project Management Processes

These are the Processes that initiate, monitor, and control software projects throughout the software life

cycle (SLC).

3.1 Project Initiation Process

3.1.1 Overview

This Process contains those Activities that create the framework for the project. During this Process, the
SLC is created for this project, and plans for managing the project are established. Standards, methodolo-
gies, and tools needed to manage and execute the project are identified and a plan prepared for their timely

implementation.

Background information necessary for the successful understanding and application of this material is pro-
vided in 1.5. It should be read prior to proceeding further.

3.1.2 Activities list

a)  Map Activities to Software Life Cycle Model

b)  Allocate Project Resources

c) Establish Project Environment

d) Plan Project Management
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3.1.3 Map Activities to Software Life Cycle Model

3.1.3.1 Input Information

Input Information Source
Process Activity
Contractual Requirements External
Selected Software Life Cycle Model | Software Life Cycle Model Select Project Model (2.4)
Statement of Need Concept Exploration ?Zfin; ;md Finalize the Idea or Need

3.1.3.2 Description

The Activities identified in this standard shall be mapped into the Selected SLC Model (SLCM). Mapping
involves establishing the chronological relationship of the Activities in this standard according to the
Selected SLCM. It may be necessary to use the Contractual Requirements and the Statement of Need to
accomplish this mapping, annex A provides several examples of such mappings. Annex B is a template for
adding additional project-specific information, such as document titles and applicable standards, to the
mapped Activities.

The use of certain software development methods defines the execution of some Activities to be automated.
Compliance with this standard must be demonstrated by mapping those automated Activities to the appro-
priate points within the SLCM.

Each Activity shall be assigned a single “owner.” An owner is a single point of contact, and is identified by
organizational position. Ownership is assumed by the person currently filling that position. Each owner has
the responsibility and authority to control and complete the Activity within the planned schedule and bud-
get. In addition, each owner is accountable for the quality of the Activity outputs. If Activities are to be per-
formed by multiple organizations, the owning organization and position of the owner shall be identified. In
the case of multiple instances of an Activity, an owner for each instance shall be identified.

The resulting map of the Activities to be performed, with their corresponding owners, is the SLC for this
project. All “if applicable” Activities that do not apply to this project shall be identified and explained in the
List of Activities Not Used.
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Output Information

Destination

Process

Activity

Software Life Cycle

Project Initiation

Allocate Project Resources ( 3.1.4)

Establish Project Environment
3.1.5)

Plan Project Management ( 3.1.6 )

List of Activities Not Used

Project Monitoring and Control

Retain Records ( 3.2.6)

3.1.4 Allocate Project Resources

3.1.4.1 Input Information

Input Information Source
Process Activity
Historical Project Records External
Resources External
Statement of Need Concept Exploration Refine and Finalize the Idea or Need
(4.1.7)
Software Life Cycle Project Initiation Map Activities to Software Life

Cycle
Model (3.1.3)

System Functional Software
Requirement

System Allocation

Decompose System Requirements (
425)

3.1.4.2 Description

Resource Allocations shall be identified at the Software Life Cycle’s Activity level. Resources to be allo-
cated include personnel, equipment, space, etc. Available Historical Project Records and the Statement of
Need may provide valuable insight into Resource Allocation.
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3.1.4.3 Output Information

Output Information Destination
Process Activity
Resource Allocation Project Initiation Establish Project Environment
(3.1.5)

Plan Project Management ( 3.1.6 )

Project Monitoring and Control Analyze Risks (3.2.3)

3.1.5 Establish Project Environment

3.1.5.1 Input Information

Input Information Source
Process Activity

Methodologies External

Standards External

Tools External

Software Library External

Purchased Software External

Contractual Requirements External

Analysis of Risks Project Monitoring and Control Analyze Risks (3.2.3)

Software Life Cycle Project Initiation Map Activities to Software Life
Cycle Model (3.1.3)

Defined Metrics Software Quality Management Define Metrics ( 3.3.4)

Collection and Analysis Methods Software Quality Management Define Metrics ( 3.3.4)

Resource Allocations Project Initiation Allocate Project Resources ( 3.1.4)

Statement of Need Concept Exploration Refine and Finalize the Idea or Need
(4.1.7)
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3.1.5.2 Description

The needs of the project for procedural and technological Tools, Methodologies, and Standards shall be
defined. Approaches to these needs shall be identified and evaluated. These approaches could include auto-
mated and non-automated tools, modeling and prototyping methodologies, environment simulators, test
beds, and software libraries. Selection criteria for Tools and Methodologies should include resource, sched-
ule, safety, and security considerations, and the project requirements defined in the Statement of Need and
Analysis of Risks. The project standards shall include requirements, design, coding, test, and documenta-
tion standards.

After evaluating the approaches, a set of Tools, Methodologies, Standards, and reusable or Purchased Soft-
ware shall be selected to provide the Project Environment, considering the Input Information.

The selected tools shall be acquired or developed and installed for use in project Activities. The owner of
this Activity shall ensure that applicable personnel are familiar with the Tools, Methodologies, and Stan-
dards selected for the project.

For assistance in identifying applicable standards, [B8] should be consulted.

Prior to distribution of the Project Environment, the Training Process (7.4.4) shall be invoked.
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Output Information

Destination

Process

Activity

Project Environment

Project Initiation

Plan Project Management ( 3.1.6 )

3.1.6 Plan Project Management

3.1.6.1 Input Information

Input Information

Source

Process

Activity

Contractual Requirements

External

Software Life Cycle

Project Initiation

Map Activities to Software Life
Cycle Model (3.1.3)

Resource Allocations

Project Initiation

Allocate Project Resources ( 3.1.4)

Project Environment

Project Initiation

Establish Project Environment
(3.1.5)

Contingency Planned Information

Project Monitoring and Control

Perform Contingency Planning
(3.24)

Project Management Reported
Information

Project Monitoring and Control

Manage the Project ( 3.2.5)

Preliminary Statement of Need

Concept Exploration

Identify Ideas or Needs ( 4.1.3)

Recommendations

Concept Exploration

Conduct Feasibility Studies (4.1.5)

Statement of Need

Concept Exploration

Refine and Finalize the Idea or Need
(4.1.7)

3.1.6.2 Description

Project management planning requires collection and synthesis of a great deal of information into a coher-
ent and organized Software Project Management Planned Information (SPMPI) based on the SLC. This
Activity shall initially define and subsequently update the SPMPI using the Input Information. This Activ-
ity shall detail the project organization and assign responsibilities. Standards, methodologies, and tools for
configuration management, quality assurance, verification and validation, training, documentation, and
development shall be specified. This Activity shall apportion the project budget and staffing, and define
schedules, using the applicable Input Information. It also shall define procedures for scheduling, tracking,
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and reporting, and shall address considerations such as regulatory approvals, required certifications, user
involvement, subcontracting, and security.

This Activity shall include planning for support, problem reporting, and retirement. Support planning shall
include methods for supporting the software in the operational environment. Problem Reporting and Reso-
lution Planning Information shall include, at a minimum, defining a method for logging, routing, and han-
dling problem reports; categories of severity; and the method for verifying problem resolution. Retirement
Planned Information shall address issues such as probable retirement date, archiving, replacement, and
residual support issues.

As new or revised Input Information is received in this Activity, project plans shall be updated and further
project planning shall be based upon these updated plans.

Additional guidance for SPMPIs can be found in [B16].
Prior to distribution of the SPMPI, the following Processes shall be invoked:

a)  Verification and Validation (7.1.4)
b) Software Configuration Management (7.2.5 )
¢) Documentation Development (7.3.4 )
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Output Information

Process

Problem Reporting and Resolution
Planned Information

Project Monitoring and Control

Manage the Project ( 3.2.5)

Analyze Risks (3.2.3)

Implement Problem Reporting
Method ( 3.2.7)

Retirement Planned Information

Project Monitoring and Control

Manage the Project ( 3.2.5)

Retirement

Notify User ( 6.4.3)

Conduct Parallel Operations (if
applicable) (6.4.4)

Retire System ( 6.4.5)

Software Project Management
Planned Information

Most Processes

Most Activities

Support Planned Information

Project Monitoring and Control

Analyze Risks (3.2.3)

Manage the Project ( 3.2.5)

Operation and Support

Maintain Support Request Log

Operate the System ( 6.2.3 )

Provide Technical Assistance and
Consulting ( 6.2.4)

3.2 Project Monitoring and Control Process

3.2.1 Overview

Monitoring and control is an iterative Process of tracking, reporting, and managing costs, schedules, prob-
lems, and performance of a project throughout its life cycle. The progress of a project is reviewed and mea-
sured against project milestones established in the Software Project Management Planned Information

(SPMPI).

Background information necessary for the successful understanding and application of this material is pro-
vided in 1.5. It should be read prior to proceeding further.

3.2.2 Activities list

a)  Analyze Risks

b) Perform Contingency Planning

¢) Manage the Project
d) Retain Records

e) Implement Problem Reporting Method
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3.2.3 Analyze risks

3.2.3.1 Input Information

Input Information Source
Process Activity

Procurement/Lease Data External

System Constraints External

Historical Project Records External

Support Planned Information Project Initiation Plan Project Management ( 3.1.6 )
Resource Allocations Project Initiation Allocate Project Resources ( 3.1.4)
Software Project Management Project Initiation Plan Project Management ( 3.1.6 )

Planned Information

Problem Reporting and Resolution Project Initiation Plan Project Management ( 3.1.6 )
Planned Information

Transition Impact Statement (if Concept Exploration Plan System Transition (if applica-

applicable) ble) (4.1.6)

Statement of Need Concept Exploration Refine and Finalize the Idea or Need
(4.1.7)

Software Interface Requirements Requirements Define Interface Requirements (
5.14)

Software Requirements Requirements Prioritize and Integrate Software

Requirements ( 5.1.5)

Software Design Description Design Perform Detailed Design ( 5.2.7 )

Integration Planned Information Implementation Plan Integration ( 5.3.7 )

Analysis Reported Information Verification and Validation Collect and Analyze Metric Data (
7.1.5)

Test Planned Information(s) Verification and Validation Plan Testing ( 7.1.6 )

Test Summary Reported Information | Verification and Validation Execute the Tests ( 7.1.8 )

3.2.3.2 Description

Because risk management often involves trade-offs between many factors, risk analysis is an iterative Activ-
ity performed throughout a project’s life. This analysis shall consider project risks, including technical, eco-
nomic, operational support, and schedule risks.

Factors that may impair, prevent, or require technical trade-offs for accomplishing the technical objectives
of the project or product shall be identified and analyzed. Technical factors may include such items as real-
time performance, safety considerations, security considerations, implementation considerations, testabil-
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ity, and maintainability. Analytical approaches for technical risk assessment may include static and dynamic
modeling and simulation, prototyping, independent reviews, and audits.

Cost, resource factors, earnings, liabilities, or other economic measures involved in the project shall be
identified and analyzed. The objective of this analysis is to identify potential economic opportunities, losses,
and trade-offs. Analytical approaches for economic risk assessment may include financial analysis, such as
return on investment and possible incentive and penalty contract clauses.

Operational and support risk analysis shall determine the probability that the delivered software will meet
the user’s requirements. Operational and support requirements such as interoperability, security, perfor-
mance, installability, and maintainability shall be considered. Both completeness of, and conformance to,
these requirements shall be analyzed.

Cost, resource, technical, and other requirements shall be evaluated for their impact on project schedule.
This analysis should consider project interdependence and the effect of schedule adjustments. Analytical
approaches for schedule risk assessment may include critical path analysis and resource leveling techniques.
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3.2.3.3 Output Information
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Output Information

Destination

Process

Activity

Analysis of Risks

Project Initiation

Establish Project Environment (
3.15)

Project Monitoring and Control

Perform Contingency Planning (
324)

Requirements

Define and Develop Software
Requirements ( 5.1.3)

Verification and Validation

Plan Verification and Validation (

7.1.3)
3.2.4 Perform Contingency Planning
3.2.4.1 Input Information
Input Information Source

Process

Activity

Analysis of Risks

Project Monitoring and Control

Analyze Risks (3.2.3)

Analysis Reported Information

Verification and Validation

Collect and Analyze Metric Data (
7.1.5)

3.2.4.2 Description

This Activity shall define alternative actions in the event that a given risk materializes, using the Input Infor-
mation. Contingency Planned Information shall include resource planning and the establishment of trigger
conditions that would invoke a contingency action. Contingency actions may include consideration of
revised requirements, delay, or cancellation of the project.
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3.2.4.3 Output Information

Output Information Destination
Process Activity
Contingency Planned Information Project Initiation Plan Project Management ( 3.1.6 )
Project Monitoring and Control Manage the Project ( 3.2.5)

3.2.5 Manage the project

3.2.5.1 Input Information

Input Information Source

Process Activity

Problem Reporting and Resolution Project Initiation Plan Project Management ( 3.1.6 )
Planned Information

Retirement Planned Information Project Initiation Plan Project Management ( 3.1.6 )

Software Project Management Project Initiation Plan Project Management ( 3.1.6)
Planned Information

Support Planned Information Project Initiation Plan Project Management ( 3.1.6)

Contingency Planned Information Project Monitoring and Control Perform Contingency Planning (
324)

Software Quality Management Software Quality Management Plan Software Quality Management

Planned Information (3.3.3)

Quality Improvement Recommenda- | Software Quality Management Identify Quality Improvement

tions Needs (3.3.6)

Integration Planned Information Implementation Plan Integration ( 5.3.7)

Installation Reported Information Installation Install Software ( 6.1.5)

Evaluation Reported Information Verification and Validation Execute Verification and Validation

Tasks (7.1.4)

Analysis Reported Information Verification and Validation Collect and Analyze Metric Data (
7.15)
Test Planned Information(s) Verification and Validation Plan Testing ( 7.1.6 )
Test Summary Reported Information | Verification and Validation Execute the Tests ( 7.1.8)
Status Reported Information Software Configuration Manage- Perform Status Accounting ( 7.2.6)
ment
Feedback Data Operation and Support Operate the System ( 6.2.3 )
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3.2.5.2 Description

Throughout the life cycle, the progress of the project shall be reviewed and measured against the established
milestones and budget in the plan(s) (i.e., predicted and planned progress versus actual progress, and bud-
geted versus actual expenditures). Project tracking and reporting includes analyzing the Input Information,
collecting other pertinent data, and monitoring project Activities. Anomalies may result. Risk management
procedures must be implemented to control risk.

This Activity also encompasses the day-to-day management of the project needed to ensure successful
project completion. Information collected within this Activity is used to improve the performance of the
project.

Prior to distributing the Project Management Reported Information, the Verification and Validation Process
(7.1.4) should be invoked.
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3.2.5.3 Output Information

Output Information Destination
Process Activity

Project Management Reported Project Initiation Plan Project Management ( 3.1.6 )
Information

Project Monitoring and Control Retain Records ( 3.2.6 )

External
Anomalies Project Monitoring and Control Implement Problem Reporting

Method ( 3.2.7)

3.2.6 Retain records

3.2.6.1 Input Information

Input Information Source
Process Activity
Documentation Retention Standards | External
Original Records (See 1.5.4.4) Originating Process Originating Activity

Software Project Management
Planned Information

Project Initiation Plan Project Management ( 3.1.6 )

Software Configuration Manage-
ment Planned Information

Software Configuration Manage-
ment

Plan Configuration Management (
7.2.3)

Documentation Planned Information

Documentation Development

Plan Documentation ( 7.3.3 )

Published Document

Documentation Development

Produce and Distribute Documenta-

tion (7.3.5)

3.2.6.2 Description

This Activity accepts the original project documentation and records from each originating Process. The
records shall be retained in accordance with the SPMPI, Software Configuration Management Planned
Information, and any external document retention standards. Input Information documentation becomes
part of the Historical Project Records of the organization. Uses for these records may include project audits,
future project planning, and corporate accounting.
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3.2.6.3 Output Information

Output Information Destination

Process Activity

Historical Project Records External

3.2.7 Implement Problem Reporting Method

3.2.7.1 Input Information

Input Information Source

Process Activity

Anomalies External

Creating Process

Controlled Item Software Configuration Manage- Perform Configuration Control (
ment 7.2.5)
Problem Reporting and Resolution Project Initiation Plan Project Management ( 3.1.6 )

Planned Information

3.2.7.2 Description

This Activity accepts Anomalies from any source and prepares a problem report. The problem report shall
contain information as specified in the Problem Reporting and Resolution Planned Information (PR&RPI).
Possible problem solutions may be suggested by the problem reporter. Problems may be resolved through
corrections or enhancements (as defined in the PR&RPI). Corrections are documented in the Correction
Problem Reported Information for further consideration. Enhancements may be documented in the
Enhancement Problem Reported Information and are possible candidates for new projects. A Report Log
shall be maintained to ensure that all problems are tracked until they are resolved and the resolution has
been approved.

This Activity shall also analyze the problem including the Controlled Item, the problem report, and the
Report Log to make the following determinations:

a)  What the anomalies are

b)  Source and cause of product or process problem

¢)  Product(s) or process(es) presumed to contain the error, including documentation
d) Problem severity

e) Course of corrective action
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Problem reports that originate from an Activity not included in this standard are noted as resolved within
this Activity and forwarded for appropriate action to the responsible authority.

This Activity shall monitor the problem correction efforts performed by the responsible Process, determine
(according to the PR&RPI) that the implementation of the solution by the responsible Process has been
completed, and then record the resolution of the problem in the Resolved Problem Reported Information.
The Resolved Problem Reported Information shall be distributed as specified in the Problem Reporting and
Resolution Planned Information.

Further information related to this Activity may be found in [B14].

The Resolved Problem Reported Information should be made available to the Process or external source
that reported the problem.

Prior to distribution of a Problem Reported Information or the Report Log, the Software Configuration
Management Process (7.2.5) should be invoked.
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Output Information

Destination

Process

Activity

Resolved Problem Reported Infor-
mation

External

Creating Process

Software Quality Management

Manage Software Quality ( 3.3.5)

Verification and Validation

Execute Verification and Validation
Tasks (7.1.4)

Collect and Analyze Metric Data (
7.1.5)

Report Log

Software Quality Management

Manage Software Quality ( 3.3.5)

Verification and Validation

Collect and Analyze Metric Data (
7.1.5)

Enhancement Problem Reported
Information

Concept Exploration

Identify Ideas or Needs ( 4.1.3)

Verification and Validation

Collect and Analyze Metric Data
7.1.5

Correction Problem Reported Infor-
mation

Maintenance

Reapply Software Life Cycle ( 6.3.3
)

Verification and Validation

Collect and Analyze Metric Data
7.1.5

3.3 Software Quality Management Process

3.3.1 Overview

An important role of Software Quality Management is to address the planning and administration of the
Software Quality Assurance (SQA) program. It further addresses such concerns as client satisfaction (which
transcends adherence only to established technical requirements), and internal quality improvement pro-
grams. The responsibilities, functions, obligations, and duties of an SQA program are properly a constituent
part of all Activities in the Software Life Cycle, and thus are interspersed into each Activity as appropriate.
Software Quality Management is the methodology used in this standard for tying the SQA responsibilities
together with other Quality concerns. The Activities of this Process span the entire Software Life Cycle

(SLC).

Background information necessary for the successful understanding and application of this material is pro-
vided in 1.5 . It should be read prior to proceeding further.

3.3.2 Activities list

a)  Plan Software Quality Management

b) Define Metrics
¢) Manage Software Quality

d) Identify Quality Improvement Needs
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3.3.3 Plan Software Quality Management

3.3.3.1 Input Information

Input Information Source

Process Activity

Software Project Management Project Initiation Plan Project Management ( 3.1.6 )
Planned Information

Defined Metrics Software Quality Management Define Metrics ( 3.3.4)

Collection and Analysis Methods Software Quality Management Define Metrics ( 3.3.4)

3.3.3.2 Description

A Software Quality Management program shall be initiated and documented.

It shall include a Software Quality Assurance program, which may be documented separately.

The goals of the Software Quality Management program are to identify SQA actions, describe supplier
quality requirements, address client satisfaction, and provide for the identification of quality improvement

needs.

Overall quality objectives are derived using the organizational guidelines and contractual requirements from
the Software Project Management Planned Information.

The program information shall include the Software Quality Management organization and responsibilities,
and the tools, techniques, and methodologies to implement the program.

The goals and standards to be applied to the project shall also be identified.

The goals are further expanded into quality objectives and milestones in the Software Quality Management
Planned Information.

Further information related to this Activity may be found in [B2] .

Prior to distribution of the Software Quality Management Planned Information, the following Processes
shall be invoked:

a)  Verification and Validation ( 7.1.4)
b) Software Configuration Management ( 7.2.5 )
¢) Documentation Development ( 7.3.4)
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3.3.3.3 Output Information

Output Information Destination

Process Activity

Software Quality Management Project Monitoring and Control Manage the Project ( 3.2.5)
Planned Information

Software Quality Management Define Metrics ( 3.3.4)

Manage Software Quality ( 3.3.5)

Identify Quality Improvement
Needs (3.3.6)

Verification and Validation Plan Verification and Validation (
7.1.3)
Collect and Analyze Metric Data (
7.1.5)
3.3.4 Define Metrics
3.3.4.1 Input Information
Input Information Source
Process Activity
Software Quality Management Software Quality Management Plan Software Quality Management
Planned Information (333)
Software Project Management Project Initiation Plan Project Management ( 3.1.6 )
Planned Information

3.3.4.2 Description

The metrics required for the project, based on the Software Project Management Planned Information, shall
be defined. Metrics should be applied to the products of the project and to the processes that affect the
project. The metrics shall be used throughout the SLC. For each Defined Metric, Collection and Analysis
Methods shall be specified.

Further information related to this Activity may be found in [B6], [B7], [B15], and [B18].

Prior to the distribution of Defined Metrics, the Verification and Validation Process ( 7.1.4 ) shall be
invoked.
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Output Information

Destination

Process

Activity

Defined Metrics

Software Quality Management

Manage Software Quality ( 3.3.5)

Plan Software Quality Management
(3.33)

Project Initiation

Establish Project Environment (
3.1.5)

Verification and Validation

Collect and Analyze Metric Data (
7.1.5)

Collection and Analysis Methods

Software Quality Management

Plan Software Quality Management
(3.33)

Manage Software Quality ( 3.3.5)

Verification and Validation

Collect and Analyze Metric Data (
7.1.5)

Project Initiation

Establish Project Environment (
3.1.5)

3.3.5 Manage Software Quality

3.3.5.1 Input Information

Input Information

Source

Process

Activity

Report Log

Project Monitoring and Control

Implement Problem Reporting
Method ( 3.2.7)

mation

Resolved Problem Reported Infor-

Project Monitoring and Control

Implement Problem Reporting
Method ( 3.2.7)

Software Quality Management
Planned Information

Software Quality Management

Plan Software Quality Management
(3.33)

Defined Metrics

Software Quality Management

Define Metrics ( 3.3.4)

Collection and Analysis Methods

Software Quality Management

Define Metrics ( 3.3.4)

tions

Quality Improvement Recommenda-

Software Quality Management

Identify Quality Improvement
Needs (3.3.6)

Analysis Reported Information

Verification and Validation

Collect and Analyze Metric Data (
7.1.5)

Post-Operation Review Reported
Information

Retirement

Retire System ( 6.4.5 )
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3.3.5.2 Description
Using the listed Input Information, this Activity implements the provisions of the Software Quality Manage-
ment Planned Information. Based on the Software Quality Management Planned Information quality objec-

tives and milestones, progress shall be measured and reported in Project Quality Assessments.

3.3.5.3 Output Information

Output Information Destination
Process Activity
Project Quality Assessments Verification and Validation Execute Verification and Validation
Tasks (7.1.4)

3.3.6 Identify Quality Improvement needs

3.3.6.1 Input Information

Input Information Source

Process Activity

Software Project Management Project Initiation Plan Project Management ( 3.1.6 )
Planned Information

Software Quality Management Software Quality Management Plan Software Quality Management
Planned Information (333)

Software Verification and Validation | Verification and Validation Plan Verification and Validation (
Planned Information 7.1.3)

Evaluation Reported Information Verification and Validation Execute Verification and Validation

Tasks (7.1.4)

Analysis Reported Information Verification and Validation Collect and Analyze Metric Data (
7.1.5)

Test Planned Information(s) Verification and Validation Plan Testing ( 7.1.6 )

Training Planned Information(s) Training Plan Training Program ( 7.4.3 )

3.3.6.2 Description

This Activity identifies needs for quality improvements and outputs the Quality Improvement Recommen-
dations in accordance with the Software Quality Management Planned Information. This is accomplished
by using the Input Information. These recommendations shall include their impact on the quality of the soft-
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ware delivered. In addition, applicable tools, techniques, and methods for implementation of these recom-
mendations should be identified.

3.3.6.3 Output Information

Output Information Destination
Process Activity
Quality Improvement Recommenda- | Project Monitoring and Control Manage the Project ( 3.2.5)
tions
Software Quality Management Manage Software Quality ( 3.3.5)
External

4. Pre-development Processes

These are the Processes that must be performed before software development can begin.

4.1 Concept Exploration Process
4.1.1 Overview

A development effort is initiated with the identification of an idea or need for a system to be developed,
whether it is a new effort or a change to all or part of an existing application. The Concept Exploration Pro-
cess examines the requirements at the system level, producing a Statement of Need that initiates the System
Allocation or Requirements Process. The Concept Exploration Process includes the identification of an idea
or need, its evaluation and refinement, and, once boundaries are placed around it, generation of a Statement
of Need for developing a system.

Background information necessary for the successful understanding and application of this material is pro-
vided in 1.5 . It should be read prior to proceeding further.

4.1.2 Activities list

a) Identify Ideas or Needs

b) Formulate Potential Approaches

¢) Conduct Feasibility Studies

d) Plan System Transition (if applicable)
e) Refine and Finalize the Idea or Need
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