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IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed 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 rea-
sonable 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 societies and Standards Coordinating
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-SA 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.

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. The IEEE shall not be responsible for identifying patents for
which a license may be required by an 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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Introduction

 

(This introduction is not part of IEEE Std 1074-1997, 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 this standard. This
introduction is nonbinding.

 

Background

 

This is a standard for the generation of the process that governs software development and maintenance for a
project. This standard requires the definition of a user’s software life cycle and shows mapping into typical
software life cycles. It is not intended to define or imply a software life cycle of its own.

This standard applies to the management and support activities that continue throughout the entire life cycle,
as well as all aspects of the software life cycle from concept exploration through retirement.

The utilization of these 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 move into compliance with this standard.

This standard was written for any organization that is responsible for managing and conducting software
projects. It will be useful to project managers, software developers, quality assurance organizations,
purchasers, users, and maintainers. It can be used where software is the total system or where software is
embedded into a larger system.

This standard allows for continuing harmonization with IEEE/EIA 12207.0-1996 and EIA/IEEE J-STD-016-
1995 and their successors.

 

Terminology

 

The word 

 

shall

 

 and the imperative verb form identify the mandatory material within this standard. The
words 

 

should

 

 and 

 

may

 

 identify optional material. As with other IEEE Software Engineering Standards, the
terminology in this document is based on IEEE Std 610.12-1990, IEEE Standard Glossary of Software Engi-
neering Terminology. To avoid inconsistency when the Glossary is revised, the definitions are not repeated in
this document. New terms and modified definitions are included.

 

History

 

Since the original publication of this standard, considerable worldwide attention has been paid to software
life cycle processes. Use of IEEE Std 1074-1991, IEEE Std 1074-1995, and other quality system and life
cycle standards activity has been carefully considered in preparing this substantive revision of this standard.
(The 1995 version of this standard was a minor revision to correct specific errors found in the 1991 version.)

The following changes are among those that are included in this current version:

— Activities are rearranged into more logical groupings (called Activity Groups), such as placing all
planning Activities into the new Project Planning Activities Activity Group, collecting all Project Ini-
tiation Activities, and collecting and expanding all Review Activities.

— The term “Process,” as was used in earlier versions of this Standard, was replaced with the term
“Activity Group” to identify collections of Activities. Some users of this standard were misinterpret-
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ing the collections as actual “processes” and were trying to execute them as such. The term “Activity
Groups” should eliminate this misconception.

— The importance of risk management led to the addition of a new Activity, Manage Risks.
— The recognition that software can be acquired from other sources, for use in the system being devel-

oped, led to the addition of the Software Importation Activity Group. 
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1

 

IEEE Standard for Developing 
Software Life Cycle Processes

 

1. Overview

 

This clause presents an overview of this standard.

 

1.1 Scope

 

This standard provides a process for creating a software life cycle process (SLCP). It is primarily directed at
the process architect for a given software project. It is the function of the process architect to create the
SLCP.

This methodology begins with the selection of an appropriate software life cycle model (SLCM) for use on
the specific project. It continues through the creation of the software life cycle (SLC), using the selected
SLCM and the Activities provided in Annex A. The methodology concludes with the augmentation of the
SLC with Organizational Process Assets (OPAs) to create the SLCP.

The Activities that are provided in Annex A cover the entire life cycle of a software project, from concept
exploration through the eventual retirement of the software system. This standard does not address non-soft-
ware activities, such as contracting, purchasing, or hardware development. It also does not mandate the use
of a specific SLCM, nor does it provide a selection of, or a tutorial on, SLCMs. This standard presumes that
the process architect is already familiar with a variety of SLCMs, with the criteria for choosing among them,
and with the criteria for determining the attributes and constraints of the desired end system and the develop-
ment environment that affects this selection. Finally, this standard does not prescribe how to perform the
software Activities in Annex A.

 

1.2 Purpose

 

This standard defines the process by which an SLCP is created. It is useful to any organization that is respon-
sible for managing and performing software projects. It can be used where software is the total system or
where software is part of a larger system.
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1.3 Product of standard

 

The product of this standard is the SLCP that is required for a specific software project. The SLCP is based
on the following:

a) An SLCM that is selected for the project
b) The Activities that are provided in Annex A 
c) The OPAs that are selected for the project

While this standard describes the creation of a single, overall SLCP that is to be used for a project, the user
of this standard should recognize that an SLCP can itself include lower-level SLCPs. This is the same con-
cept as in configuration management, in which a particular Configuration Item can include subordinate Con-
figuration Items. This standard applies equally to the development of SLCPs at any level.

 

1.4 Intended audiences

 

This standard is written to provide direction and guidance to those individuals who are responsible for deter-
mining the implementation of this standard’s Activities. 

 

1.4.1 Process architect

 

The primary audience for this standard is the process architect. The process architect is expected to have

a) The authority to develop SLCPs
b) A knowledge of the OPAs
c) A knowledge of SLCMs
d) An understanding of the Activities that are presented in Annex A of this standard

 

1.4.2 Other interested parties

 

This standard also can be of use to the performers of the Activities that are presented in Annex A.

 

1.5 Relationship to other key standards

 

No standard exists isolated from its associated standards. This standard is related to ISO 9001 : 1994 [B38]

 

1

 

and IEEE/EIA 12207.0-1996 [B35].

 

1.5.1 Relationship to ISO 9001 : 1994 [B38] and ISO 9000-3 : 1994 [B39]

 

ISO 9001 : 1994 [B38], as interpreted by the guidance in Clause 5.1 of ISO 9000-3 : 1994 [B39], recom-
mends organizing a software development project in accordance with a selected life cycle model. It is
intended that a conforming application of this standard would satisfy this recommendation; however, it
would be the responsibility of the applier to ensure that the created SLCPs satisfy the specific requirements
of ISO 9001 : 1994 [B38] and other applicable standards.

 

1.5.2 Relationship to IEEE/EIA 12207.0-1996 [B35]

 

Clause 5.1.2.2 of IEEE/EIA 12207.0-1996 [B35] requires an acquirer to “determine which processes, activi-
ties, and tasks of (IEEE/EIA 12207.0-1996 [B35]) are appropriate for the project and tailor them accord-
ingly.” Clause 5.2.4.2 of IEEE/EIA 12207.0-1996 [B35] requires a supplier to “define or select a software

 

1

 

The numbers in brackets preceded by the letter B correspond to those of the bibliography in Annex D.
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life cycle model” and map the processes, activities, and tasks of IEEE/EIA 12207.0-1996 [B35] onto that
model. Clause 5.3.1.1 places a similar requirement upon a developer in some situations. It is intended that a
conforming application of this standard would satisfy any of these requirements; however, it would be the
responsibility of the applier to ensure that the created SLCPs satisfy the other specific requirements of IEEE/
EIA 12207.0-1996 [B35] and other applicable standards.

 

1.6 Relationship to process improvement

 

While process improvement is outside the scope of this standard, this standard can be integrated into an
organization’s process improvement program through its use as the framework for the OPAs.

Building the OPAs around this standard’s structure of Activities and Input and Output Information can

a) Minimize the effort needed to create an SLCP
b) Facilitate the reuse of existing OPAs
c) Lead to the improvement of the OPAs by incorporating lessons that were learned from the use of the

OPAs in projects

The SLCP for a project, in part or as a whole, can become part of the OPAs for use by future projects.

 

1.7 Organization of this standard

 

Clauses 1, 2, and 3 of this standard contain required, introductory information. Clause 4 provides a brief dis-
cussion of the key concepts that are beneficial to the understanding and use of this standard. Clause 5 pro-
vides the requirements for the creation of an SLCP. Requirements for the content of an SLCP are presented
in Annex A, which is normative. Annexes B, C, and D are informative and include useful information, but no
requirements. Table 1 presents the organization of this standard.

The components of the SLCP consist of 65 Activities. These Activities are included in Annex A, and are
organized into 17 Activity Groups.   The Activities cover the entire life cycle of a software project, from con-
cept exploration through the eventual retirement of the software system. The Activity Groups are further
grouped into five sections, as shown in Table 2.

 

Table 1—Organization of this standard

 

Element Title

 

Clause 1 Overview

Clause 2 References

Clause 3 Definitions and acronyms

Clause 4 Key concepts

Clause 5 Implementation of the standard

Annex A (normative) Activities

Annex B (informative) Mapping example

Annex C (informative) Information mapping template

Annex D (informative) Bibliography
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The Integral section (Clause A.5) includes those Activity Groups that are necessary to ensure the successful
completion of a project, but are considered as support Activities, rather than those Activities that are directly
oriented to the development effort. The Integral Activity Groups contain the following two types of Activi-
ties:

a) Activities that are performed discretely and are therefore mapped into an SLCM
b) Activities that are invoked (see 4.3.3) by other Activities

 

2. References

 

No other publications are required for the use of this standard. A list of standards, which can be consulted for
additional guidance, is given in Annex D. Although this standard does not require adherence to any other
standard, a knowledge of the principles and concepts that are described in the standards listed in Annex D
can be helpful.

 

3. Definitions and acronyms

 

This clause defines the terms and identifies the acronyms that are used within the context of this standard.

 

3.1 Definitions 

 

The definitions listed in this subclause establish meanings within the context of this standard. Definitions of
the other terms that are used in this document can be found in IEEE Std 610.12-1990 [B2]. 

 

3.1.1 Activity:

 

 A defined body of work to be performed, including its required Input and Output Informa-
tion. 

 

See also:

 

 

 

Activity Group.

3.1.2 Activity Group:

 

 A set of related Activities. 

 

See also:

 

 

 

Activity.

3.1.3 constraint:

 

 A restriction on software life cycle process (SLCP) development. 

 

See also:

 

 

 

software life
cycle process (SLCP).

 

Table 2—Activity grouping

 

Section Title Clause Activity Groups

 

Project Management A.1
Project Initiation
Project Planning
Project Monitoring and Control

Pre-Development A.2
Concept Exploration
System Allocation
Software Importation

Development A.3
Requirements
Design
Implementation

Post-Development A.4

Installation
Operation and Support
Maintenance
Retirement

Integral A.5

Evaluation
Software Configuration Management
Documentation Development
Training
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3.1.4 external:

 

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

 

3.1.5 Instance:

 

 The mapping of an Activity that processes all of its Input Information and generates all of its
Output Information. 

 

Contrast with:

 

 

 

Invocation; Iteration. 

 

See also: 

 

mapping.

3.1.6 Integral Activity Group:

 

 An Activity Group that is needed to complete project Activities, but is out-
side the management and development Activity Groups. 

 

3.1.7 Invocation:

 

 The mapping of a parallel initiation of Activities of an Integral Activity Group that per-
form a distinct function and return to the initiating Activity. 

 

Contrast with:

 

 

 

Instance;

 

 

 

Iteration.

 

 

 

See also:

 

mapping.

3.1.8 Iteration:

 

 The mapping of any execution of an Activity where at least some Input Information is pro-
cessed and some Output Information is created. One or more Iterations comprise an Instance. 

 

Contrast with:

 

Instance;

 

 

 

Invocation.

 

 

 

See also:

 

 

 

mapping.

3.1.9 mapping:

 

 Establishing a sequence of the Activities in this standard according to a selected software
life cycle model (SLCM). 

 

See also:

 

 

 

Instance; Invocation;

 

 

 

Iteration; software life cycle model (SLCM).

3.1.10 Organizational Process Asset (OPA):

 

 An artifact that defines some portion of an organization’s soft-
ware project environment.

 

3.1.11 process architect: 

 

The person or group that has primary responsibility for creating and maintaining
the software life cycle process (SLCP). 

 

See also:

 

 

 

software life cycle process (SLCP).

3.1.12 product:

 

 Any output of the software development Activities (e.g., document, code, or model). 

 

See
also: 

 

Activity.

3.1.13 software life cycle (SLC):

 

 The project-specific sequence of Activities that is created by mapping the
Activities of this standard onto a selected software life cycle model (SLCM). 

 

Contrast with:

 

 

 

software life
cycle model (SLCM);

 

 

 

software life cycle process (SLCP).

3.1.14 software life cycle model (SLCM):

 

 The framework, selected by each using organization, on which
to map the Activities of this standard to produce the software life cycle (SLC). 

 

Contrast with:

 

 

 

software life
cycle (SLC);

 

 

 

software life cycle process (SLCP).

3.1.15 software life cycle process (SLCP):

 

 The project-specific description of the process that is based on a
project’s software life cycle (SLC) and the Organizational Process Assets (OPA). 

 

Contrast with: 

 

software
life cycle (SLC);

 

 

 

software life cycle model (SLCM). 

 

See also: 

 

Organizational Process Asset (OPA).

 

3.2 Acronyms

 

The following acronyms appear within the text of this standard:

CI Configuration Item
OPA Organizational Process Asset
PR&RPI Problem Reporting and Resolution Planned Information
SCMPI Software Configuration Management Planned Information
SLC software life cycle
SLCM software life cycle model
SLCP software life cycle process
SPMPI Software Project Management Planned Information
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4. Key concepts

 

This clause provides an explanation of the key concepts that are used throughout this standard.

 

4.1 Activities

 

An Activity is a defined body of work that is to be performed, including its required Input and Output Infor-
mation. Thus, it is a description of the required transformation of Input Information into Output Information.
The performance of an Activity is complete when all Input Information has been processed and all Output
Information has been generated.

 

4.1.1 Format

 

An Activity consists of three parts:

a)

 

Input Information

 

—A list of the required information to be transformed and its source(s)
b)

 

Description

 

—A discussion of the value-added actions to be performed in order to accomplish the
transformation

c)

 

Output Information

 

—A list of the information that is required to be generated by the transformation,
and its destination(s)

 

4.1.2 Entry and exit criteria

 

To “enter,” or start, an Activity, at least one element of the specified Input Information must be present. To
“exit,” or complete, an Activity, all Input Information shall have been processed and all Output Information
shall be generated. Each project is expected to determine information flow requirements during the mapping
of Activities to the SLCM.

 

4.1.3 “If Applicable” Activities

 

Activities are categorized as either mandatory or “If Applicable.” “If 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. For example, A.3.2.2, Design Data Base (If Applicable),
applies when a data base is to be created as a part of the project. When an “If Applicable” Activity is used,
its Output Information becomes “Available” for use by other Activities.

 

4.1.4 Organizational structure

 

This standard does not presume or dictate an organizational structure for a software project. Therefore, it is
neither implied nor required that Activities within an Activity Group be performed by the same organiza-
tional entity, nor that an organizational entity’s involvement be concentrated in only one Activity Group.
This standard does, however, presume that persons will be assigned accountability for the performance of
the Activities and for the quality of the Input and Output Information sets.

 

4.2 Elements of the SLCP

 

Figure 1 depicts the key concepts involved in the development of an SLCP.
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4.2.1 SLCM

 

The SLCM is the framework on which the Activities of this standard will be mapped to produce the SLC for
a project. To use this standard, a SLCM shall be selected for a project. This selection is based on project
attributes and organizational capabilities.

This standard does not provide a collection of SLCMs. Providing such a collection of SLCMs is outside the
scope of this standard.

 

4.2.2 SLC

 

The SLC is the executable sequence of Activities that are to be performed during a project. The SLC is cre-
ated by mapping the Activities provided in Annex A of this standard onto the SLCM selected for the project.

 

4.2.3 OPAs

 

OPAs are the artifacts that define the environment of an organization for software projects. These artifacts
are selected and adapted for a particular project.

Figure 1—Developing an SLCP
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The content of the Process Assets collection of an organization will vary from organization to organization.
Definition of the collection of OPAs is the responsibility of the using organization. It is recommended, how-
ever, that the organization consider including assets such as policies, standards, procedures, existing SLCPs,
metrics, tools, methodologies, etc.

 

4.2.4 SLCP

 

The SLCP is created by augmenting the SLC with the OPAs that are selected for the project. It provides the
specific approach to be used for the project.

 

4.3 Mapping

 

Mapping establishes the executable sequence of the Activities in this standard onto a selected SLCM. Activ-
ities can be mapped in three ways: Instance, Iteration, and Invocation.

 

4.3.1 Instance

 

An Activity is mapped as an Instance if it takes all of its specified inputs, processes them, and produces all of
its specified outputs. It is mapped once, and appears as a single event in the SLC.   Activity A.1.1.3, Allocate
Project Resources, could be an example of a single Instance mapping.

 

4.3.2 Iteration

 

An Activity is mapped as an Iteration if at least some Input Information is processed and some Output Infor-
mation is created. Iterations are mapped until all Input Information is processed and all Output Information
is created. Activity A.1.3.2, Manage the Project, could require multiple Iterations.

 

4.3.3 Invocation

 

In addition to the Activities that are discretely mapped, there are groups of Activities that are invoked in par-
allel from many Activities. An Activity is invoked to further process specific information before that infor-
mation is considered complete and permitted to be output by the creating Activity. When invoked, these
Activities perform a distinct function and then return to the invoking Activity.

The following example is taken from Activity A.1.2.7, Plan Project Management, with notes added. In this
example, the Software Project Management Planned Information (SPMPI) shall be “sent” to the three Activ-
ities listed.

“Prior to distribution of the SPMPI

 

2

 

, the following Activities shall be invoked

 

3

 

:

a) A.5.1.1, Conduct Reviews 

 

4

 

b) A.5.2.2, Perform Configuration Control
c) A.5.3.1, Implement Documentation”

 

2

 

The specified Output Information on which the invoked Activities are to be performed. That is, not all of the Output Information of this
Activity is required to be documented, controlled, and evaluated, just the SPMPI.

 

3

 

Initiate a parallel task that is necessary to complete the required invoked Activities and return here, before this Activity can be consid-
ered complete.

 

4

 

The Activity to which Output Information is sent. In this example, the SPMPI shall be “sent” to the three named Activities. The evalu-
ated, controlled, and documented information is then returned to Activity A.1.2.7, Plan Project Management.
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4.4 Input Information and Output Information

 

The Input and Output tables show the flow of Information among the Activities in Annex A. Where Informa-
tion flows among Activities, it can be traced from its original Activity to the receiving Activity through the
Input Information and Output Information tables.

Figure 2 depicts the conceptual flow of Input Information and Output Information into and out from an
Activity, respectively.

 

4.4.1 Conventions

 

The Input Information and Output Information for each Activity are listed (in Annex A) in a three-column
format. The Input or Output Information name is listed in the left-hand column. The source or destination of
the Information (both Activity Group and Activity) is shown in the two right-hand columns. 

As a convention of this document, Input and Output Information names are capitalized in the description of
an Activity.

 

4.4.2 External Information

 

External Information sources and destinations are outside the scope of this standard. 

External Input Information sources may or may not exist. If an External Input does not exist, the processing
listed for it is not required for completion of the Activity. When an External Input does exist, it shall be used.

External Output Information destinations will receive the information sent, if they exist. No assumption
about the use of the Output Information by external destinations is made by this standard.

External sources and destinations are denoted by “External” in the Activity Group column, and a blank in
the Activity column of the affected Input or Output table.

 

4.4.3 Generic Information

 

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 A.1.3.4, Retain Records, the various Input Information to Retain Records is collected under the
term “Records.” The corresponding Activity Group and Activity columns refer simply to the originating
Activity Group and originating Activity. A.1.3.5, Metric Data, is received in the same way. 

Figure 2—Information flow
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4.4.4 Information vs. documents

 

This standard prescribes the Activities of the SLC, not the products of that life cycle. Therefore, this stan-
dard does not require the creation of specific documents. The information that results from the execution of
the Activities is expected to be collected in whatever manner and form are consistent with the selected
SLCM and OPAs.

 

5. Implementation of the standard

 

This clause presents a description of the way in which implementation of this standard is to be approached.
The process architect has primary responsibility for creating and maintaining the SLCP. This responsibility
is implemented in three steps, as described below, and is performed as Activity A.1.1.1, Create SLCP, in
Annex A. A sample implementation of this standard appears in Annex B.

 

5.1 Select an SLCM

 

Initially, the process architect shall identify the SLCM to which the Activities will be mapped. This step
encompasses locating, evaluating, selecting, and acquiring an SLCM. It is possible for an organization to
have multiple SLCMs; however, only one model is to be selected for a project. 

The process architect shall follow the following five steps in order to evaluate and select an SLCM:

a) Identify all the SLCMs that are available to the development project.
b) Identify the attributes that apply to the desired end system and the development environment.
c) Identify any constraints that might be imposed on the selection.
d) Evaluate the various SLCMs based on past experience and organizational capabilities.
e) Select the SLCM that will best satisfy the project attributes and constraints.

 

5.2 Create an SLC

 

The Activities identified in Annex A shall be mapped onto the SLCM. Note that the selected SLCM, or the
project itself, could include or require Activities that are not included in Annex A. Additional Activities are
acceptable in the SLC. It should be noted, however, that failure to map one or more of the mandatory Activ-
ities in Annex A will result in an SLC and, therefore, an SLCP that are not compliant with this standard. The
components of mapping are as follows.

 

5.2.1 Place the Activities in executable sequence

 

The order in which Activities will be performed will be determined by three major factors:

a) The selected SLCM will dictate an initial ordering of Activities. As mapping progresses, the actual
order in which Activities will be performed will be established.

b) Schedule constraints may require the overlapping of Activities in the SLCM and may thus impact
the ordering. In this case, Activities may be mapped for parallel execution rather than for serial exe-
cution.

c) The ordering of Activities may be impacted by the entry and exit criteria of associated Activities.
The availability of Output Information from one Activity could affect the start of another Activity.
The second Activity may require, as inputs, one or more of the outputs of the first Activity. For
example, no software design of any kind can be done unless some minimum information is available
about software requirements. Another example is that no Evaluation Activities can be performed
unless there is some output product upon which to work.
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5.2.2 Develop and justify a List of Activities Not Used

 

All “If Applicable” Activities that do not apply to this project shall be identified and explained in the List of
Activities Not Used.

 

5.2.3 Verify the map

 

The process architect shall ensure that the Activities are fully mapped onto the selected SLCM and that the
resulting SLC contains all of the Activities that are necessary to successfully complete a software project.

The process architect shall also verify that the information flow into and out of the Activities will support the
relative order into which they have been mapped.

 

5.3 Establish an SLCP

 

The preceding steps develop the SLC. As the next step, the available OPAs shall be applied to the SLC
Activities, and the known constraints shall be reconciled. The Output Information that is generated by each
Activity shall be assigned to the appropriate document(s). (The Information mapping template in Annex C
can be used for assistance in the assignment of information to documents.) The result is the established
SLCP.
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Annex A

 

(normative) 

 

Activities

 

This annex contains the mandatory and “If Applicable” Activities that are to be mapped onto the selected
SLCM.

 

A.1 Project Management Activity Groups

These Activity Groups initiate, monitor, and control a software project throughout its life cycle.

A.1.1 Project Initiation Activities

Project Initiation Activities are those Activities that create and update the infrastructure of a software devel-
opment or maintenance project. They build the base for the full SLCP.

Project Initiation Activities are

a) A.1.1.1, Create Software Life Cycle Process
b) A.1.1.2, Perform Estimations
c) A.1.1.3, Allocate Project Resources
d) A.1.1.4, Define Metrics

A.1.1.1 Create SLCP

A.1.1.1.1 Input Information

A.1.1.1.2 Description

Using the Input Information, the process architect shall create the SLCP as described in the three steps of
Clause 5 of this standard. Any mandatory Activities not used shall be included in the List of Activities Not
Used. Exclusion of any mandatory Activity, however, will preclude compliance with this standard.

Input Information
Source

Activity Group Activity

Attributes External —

Available SLCMs External —

Constraints External —

Contractual Requirements External —

IEEE Std 1074-1997 External —

OPAs External —

Environmental 
Improvement Needs

Project Monitoring and Control Identify SLCP Improvement Needs 
(A.1.3.3)

Statement of Need Concept Exploration Refine and Finalize the Idea or Need 
(A.2.1.4)

Maintenance 
Recommendations

Maintenance Reapply SLC (A.4.3.3)
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Prior to the distribution of the SLCP, the following Activities shall be invoked:

a) A.5.1.1, Conduct Reviews 
b) A.5.2.2, Perform Configuration Control
c) A.5.3.1, Implement Documentation 
d) A.5.4.1, Develop Training Materials 

A.1.1.1.3 Output information

A.1.1.2 Perform Estimations

A.1.1.2.1 Input Information

A.1.1.2.2 Description

Based on the project requirements that are documented in the Statement of Need and the System Functional
Software Requirements, size estimates of work products to be created (both deliverable and nondeliverable)
shall be derived. The work products shall be decomposed to the level of granularity that is needed to plan
and track the project. Based on these size estimates, effort and cost estimates shall be created for all of the
Activities of the SLC. In addition, target computer resource usage shall be estimated.

Historical Project Records shall be used as the basis of estimation, when available. All Estimation Assump-
tions that were made in deriving the estimates shall be specified. Project Estimates should be reaffirmed and
revised throughout the SLCP.

Prior to the distribution of project estimates, the following Activities shall be invoked:

a) A.5.1.1, Conduct Reviews 
b) A.5.2.2, Perform Configuration Control 
c) A.5.3.1, Implement Documentation

Output Information
Destination

Activity Group Activity

SLCP

Project Initiation

Perform Estimations (A.1.1.2)

Allocate Project Resources (A.1.1.3)

Define Metrics (A.1.1.4)

Project Planning

Plan Documentation (A.1.2.5)

Plan Training (A.1.2.6)

Plan Project Management (A.1.2.7)

Project Monitoring and Control

Manage Risks (A.1.3.1)

Manage the Project (A.1.3.2)

Identify SLCP Improvement Needs (A.1.3.3)

List of Activities Not Used Project Monitoring and Control Manage Risks (A.1.3.1)

Input Information
Source

Activity Group Activity

Historical Project Records External —

SLCP Project Initiation Create SLCP (A.1.1.1)

Statement of Need Concept Exploration Refine and Finalize the Idea or Need (A.2.1.4)

System Functional Software 
Requirements

System Allocation Decompose System Requirements (A.2.2.3)
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A.1.1.2.3 Output Information

A.1.1.3 Allocate Project Resources

A.1.1.3.1 Input Information

A.1.1.3.2 Description 

Resource Allocations shall be identified at the Activity level of the SLC. Resources that are to be allocated
include budget, personnel, equipment, space, and computer resources.

Historical Project Records, if available, and the Statement of Need can provide valuable insight into
Resource Allocations. 

A.1.1.3.3 Output Information

Output Information
Destination

Activity Group Activity

Project Estimates

Project Initiation Allocate Project Resources (A.1.1.3)

Project Planning Plan Project Management (A.1.2.7)

Project Monitoring and Control
Manage Risks (A.1.3.1)

Manage the Project (A.1.3.2)

Estimation Assumptions Project Monitoring and Control Manage Risks (A.1.3.1)

Input Information
Source

Activity Group Activity

Historical Project Records External —

Resources External —

SLCP Project Initiation Create SLCP (A.1.1.1)

Project Estimates Project Initiation Perform Estimations (A.1.1.2)

Statement of Need Concept Exploration Refine and Finalize the Idea or Need (A.2.1.4)

System Functional Software 
Requirements

System Allocation Decompose System Requirements (A.2.2.3)

Software Requirements Requirements Prioritize and Integrate Software 
Requirements (A.3.1.3)

Output Information
Destination

Activity Group Activity

Resource Allocations Project Planning Plan Project Management (A.1.2.7)

Project Monitoring and Control Manage Risks (A.1.3.1)

Manage the Project (A.1.3.2)
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A.1.1.4 Define Metrics

A.1.1.4.1 Input Information

A.1.1.4.2 Description

The metrics for the project, based on the SLC, SPMPI, and Software Requirements, shall be defined. Metrics
shall be applied to the products of the project, and to the processes that affect the project, throughout the
SLC. For each Defined Metric, Collection and Analysis Methods shall be specified.

Further information related to this Activity can be found in IEEE Std 982.1-1988 [B8], IEEE Std 982.2-1988
[B9], IEEE Std 1044-1993 [B19], IEEE Std 1045-1992 [B21], and IEEE Std 1061-1998 [B24].

Prior to distributing the Defined Metrics, Activity A.5.1.1, Conduct Reviews, should be invoked. 

A.1.1.4.3 Output Information

A.1.2 Project Planning Activities

Project Planning Activities address the planning for all project management, including contingencies. These
Activities can be done as needed (mapped in several Iterations), e.g., at every phase review.

Project Planning Activities are

a) A.1.2.1, Plan Evaluations
b) A.1.2.2, Plan Configuration Management
c) A.1.2.3, Plan System Transition (If Applicable)
d) A.1.2.4, Plan Installation
e) A.1.2.5, Plan Documentation
f) A.1.2.6, Plan Training
g) A.1.2.7, Plan Project Management
h) A.1.2.8, Plan Integration

Input Information
Source

Activity Group Activity

SLCP Project Initiation Create SLCP (A.1.1.1)

Evaluation Planned Information Project Planning Plan Evaluations (A.1.2.1)

SPMPI Project Planning Plan Project Management (A.1.2.7)

Software Requirements Requirements Prioritize and Integrate Software 
Requirements (A.3.1.3)

Output Information
Destination

Activity Group Activity

Defined Metrics Project Planning Plan Evaluations (A.1.2.1)

Project Monitoring and Control Collect and Analyze Metric Data (A.1.3.5)

Collection and Analysis Methods Project Planning Plan Evaluations (A.1.2.1)

Project Monitoring and Control Collect and Analyze Metric Data (A.1.3.5)
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A.1.2.1 Plan Evaluations

A.1.2.1.1 Input Information

A.1.2.1.2 Description

This Activity shall identify and describe the evaluation tasks that are necessary to ensure that the software
product and development efforts meet their goals, as specified in the SPMPI and their requirements. Evalua-
tion methods that are to be considered in this planning Activity include audits, reviews, and testing. The
Activities and Activity Output Information that are to be evaluated shall be identified; and the evaluation
method, purpose, and scope of the evaluation for each of those Activities and Activity Output Information
shall be defined. The size, complexity, and criticality of the software should dictate the minimum reviews,
audits, and testing.

Reviews that are to be planned include peer reviews, management reviews, technical reviews, operational
reviews, process improvement reviews, and post-implementation reviews. More information on reviews can
be found in Activity A.5.1.1, Conduct Reviews.

Audits shall be planned to provide an independent examination of software products and processes in order
to assess their compliance with requirements and standards. More information on audits can be found in
Activity A.5.1.3, Conduct Audits.

Test planning shall be used to define the generic levels of testing and the basic test environment and structure
that are needed to support the required levels of testing. The types of testing to be planned include unit/mod-
ule/component, integration, acceptance, regression, and system tests. Each planned test shall identify the
items to be tested, the requirements to be tested, and the test pass-or-fail criteria. Test planning shall also
identify the test coverage criteria. Test planning shall be coordinated with Activity A.1.2.8, Integration Plan-
ning.

The evaluation planning information shall include the evaluation teams’ organization and responsibilities,
and the tools, techniques, and methodologies that will be used to perform the evaluations. The planning shall
include developing schedules, estimating resources, identifying special resources, staffing, and establishing
exit or acceptance criteria. Evaluation planning shall also define the management controls and reporting pro-
cedures, as well as the risks and contingencies. Special attention should be given to minimizing business and
technical risks. This planning shall be documented in the Evaluation Planned Information.

Input Information
Source

Activity Group Activity

Defined Metrics Project Initiation Define Metrics (A.1.1.4)

Collection and Analysis Methods Project Initiation Define Metrics (A.1.1.4)

SPMPI Project Planning Plan Project Management (A.1.2.7)

Integration Planned Information Project Planning Plan Integration (A.1.2.8)

Risk Management Reported
Information

Project Monitoring and Control Manage Risks (A.1.3.1)

Imported Software Requirements Software Importation Identify Imported Software Requirements 
(A.2.3.1)

Preliminary Software Requirements Requirements Define and Develop Software Requirements 
(A.3.1.1)

Software Requirements Requirements Prioritize and Integrate Software 
Requirements (A.3.1.3)

Software Detailed Design Design Perform Detailed Design (A.3.2.4)
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Further information on planning evaluations can be found in IEEE Std 730-1998 [B3], IEEE Std 828-
1998 [B5], IEEE Std 829-1998 [B6], IEEE Std 982.1-1988 [B8], IEEE Std 982.2-1988 [B9], IEEE Std
1008-1987 [B12], IEEE Std 1012-1998 [B13], IEEE Std 1028-1997 [B17], IEEE Std 1042-1987 [B18],
IEEE Std 1044-1993 [B19], IEEE Std 1045-1992 [B21], and IEEE Std 1059-1993 [B23].

Prior to the distribution of the Evaluation Planned Information, the following Activities shall be invoked:

a) A.5.1.1, Conduct Reviews
b) A.5.2.2, Perform Configuration Control 
c) A.5.3.1, Implement Documentation 

A.1.2.1.3 Output Information

A.1.2.2 Plan Configuration Management

A.1.2.2.1 Input Information

A.1.2.2.2 Description

This Activity shall plan and document specific software configuration management organizations and
responsibilities, procedures, tools, techniques, and methodologies in the Software Configuration Manage-
ment Planned Information (SCMPI). The SCMPI shall also describe how and when such procedures are to
be performed.

Overall software configuration management objectives are derived using internal guidelines as well as con-
tractual or other agreed-upon requirements from the SPMPI. The software configuration management
approach should be compatible with the approaches that are being used on associated systems.

Output Information
Destination

Activity Group Activity

Evaluation Planned Information Project Initiation Define Metrics (A.1.1.4)

Project Planning Plan Integration (A.1.2.8)

Project Monitoring and Control Manage Risks (A.1.3.1)

Manage the Project (A.1.3.2)

Collect and Analyze Metric Data (A.1.3.5)

Maintenance Identify Software Improvement Needs 
(A.4.3.1)

Evaluation Conduct Reviews (A.5.1.1)

Conduct Audits (A.5.1.3)

Develop Test Procedures (A.5.1.4)

Create Test Data (A.5.1.5)

Execute Tests (A.5.1.6)

Input Information
Source

Activity group Activity

Deliverable List External —

SPMPI Project Initiation Plan Project Management (A.1.2.7)

Imported Software Requirements Software Importation Identify Imported Software Requirements 
(A.2.3.1)
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Items that are to be managed should include code, documentation, plans, specifications, and other work
products. The configuration identification defined in Activity A.5.2.1, Develop Configuration Identification,
should be included in the planned information once it is developed.

The configuration management planning shall include developing schedules, estimating resources, identify-
ing special resources, and staffing, defining management controls and reporting procedures, and the risks
and contingencies.

Further information related to this Activity can be found in IEEE Std 828-1998 [B5] and IEEE Std 1042-
1987 [B18].

Prior to the distribution of the SCMPI, the following Activities shall be invoked:

a) A.5.1.1, Conduct Reviews 
b) A.5.2.2, Perform Configuration Control
c) A.5.3.1, Implement Documentation

A.1.2.2.3 Output Information

A.1.2.3 Plan System Transition (If Applicable)

A.1.2.3.1 Input Information

A.1.2.3.2 Description

This Activity is applicable only when an existing system (automated or manual) is being replaced with a new
system. The transition shall be planned and documented in accordance with the Retirement Planned Infor-
mation of the system being replaced, the Preliminary Statement of Need, and the recommended solutions.
Transition strategies and tools shall be part of the Transition Planned Information. A Transition Impact
Statement shall also be produced.

The transition planning information shall include the transition team’s organization and responsibilities, as
well as the tools, techniques, and methodologies that are needed to perform the transition.

Output Information
Destination

Activity Group Activity

SCMPI Project Monitoring and Control Manage the Project (A.1.3.2)

Retain Records (A.1.3.4)

Software Configuration 
Management

All Software Configuration Management 
Activities (A.5.2)

Input Information
Source

Activity Group Activity

Retirement Planned Information (for 
the system being replaced)

External —

Preliminary Statement of Need Concept Exploration Identify Ideas or Needs (A.2.1.1)

Recommendations Concept Exploration Conduct Feasibility Studies (A.2.1.3)

Imported Software Requirements Software Importation Identify Imported Software Requirements 
(A.2.3.1)
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The planning shall include developing schedules, estimating resources, identifying special resources, and
staffing. Transition planning shall also define management controls and reporting procedures, as well as the
risks and contingencies. Special attention should be given to minimizing operational risks. This planning
shall be documented in the Transition Planned Information.

Prior to the distribution of the Transition Planned Information, the following Activities should be invoked:

a) A.5.1.1, Conduct Reviews
b) A.5.2.2, Perform Configuration Control
c) A.5.3.1, Implement Documentation

A.1.2.3.3 Output Information

A.1.2.4 Plan Installation

A.1.2.4.1 Input Information

A.1.2.4.2 Description

The tasks to be performed during installation shall be described in the Software Installation Planned Infor-
mation. The Installation Requirements and the other Input Information are analyzed in order to guide the
development of the Software Installation Planned Information. This Planned Information, the associated
documentation, and the developed software are used to install the software product.

The Software Installation Planned Information shall include the required hardware and other constraints
(e.g., minimum memory requirements, color monitor), detailed instructions for the installer, and any addi-
tional steps that are required prior to the operation of the system (e.g., registering the software). The type of
software to be installed, and the expected level of expertise of the installer, shall be considered when writing
installation instructions.

In some cases, the installation planning shall include defining the order of installation at several sites. It
could also define one or more configurable options that are to be handled in the installation process.

Output Information
Destination

Activity Group Activity

Transition Planned Information Project Planning Plan Installation (A.1.2.4)

Project Monitoring and Control Manage the Project (A.1.3.2)

Transition Impact Statement Project Monitoring and Control Manage Risks (A.1.3.1)

Concept Exploration Refine and Finalize the Idea or Need (A.2.1.4)

Input Information
Source

Activity Group Activity

Transition Planned Information (If 
Available)

Project Planning Plan System Transition (A.1.2.3)

SPMPI Project Planning Plan Project Management (A.1.2.7)

Imported Software Requirements Software Importation Identify Imported Software Requirements 
(A.2.3.1)

Installation Requirements Requirements Define and Develop Software Requirements 
(A.3.1.1)

Operating Documentation Implementation Create Operating Documentation (A.3.3.2)
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Prior to the distribution of the Software Installation Planned Information, the following Activities shall be
invoked:

a) A.5.1.1, Conduct Reviews
b) A.5.2.2, Perform Configuration Control
c) A.5.3.1, Implement Documentation
d) A.5.4.1, Develop Training Materials

A.1.2.4.3 Output Information

A.1.2.5 Plan Documentation

A.1.2.5.1 Input Information

A.1.2.5.2 Description

In this Activity, information such as the SCMPI, product descriptions, schedules, and resource constraints
shall be assimilated to create a consistent and disciplined approach to achieving the required documenta-
tion. The approach shall identify the required documents, the document production and delivery schedules,
and the documentation standards. Responsible organizations, information sources, and intended audiences
shall be defined for each document. The approach shall be documented in the Documentation Planned Infor-
mation. The Documentation Planned Information shall include resource allocations for this Activity.

Additional guidance for the development of user documentation can be found in IEEE Std 1063-1987 [B26].

Prior to the distribution of the Documentation Planned Information, the following Activities shall be
invoked:

a) A.5.1.1, Conduct Reviews
b) A.5.3.1, Implement Documentation

Activity A.5.2.2, Perform Configuration Control, should also be invoked.

Output Information
Destination

Activity Group Activity

Software Installation Planned 
Information

Project Monitoring and Control Manage the Project (A.1.3.2)

Installation Distribute Software (A.4.1.1)

Input Information
Source

Activity Group Activity

Contractual Requirements External —

SLCP Project Initiation Create SLCP (A.1.1.1)

SPMPI Project Planning Plan Project Management (A.1.2.7)

Imported Software Requirements Software Importation Identify Imported Software Requirements 
(A.2.3.1)
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A.1.2.5.3 Output Information

A.1.2.6 Plan Training

A.1.2.6.1 Input Information

A.1.2.6.2 Description

This Activity shall identify the needs for different types of training and the categories of people that require
training for each need. Customer and project information shall be reviewed, along with existing personnel
inventories. Both internal (e.g., project team, sales force) and external (e.g., customers, users, dealers) train-
ing needs shall be identified. Responsible organizations, information sources, and the intended audiences
shall be defined for each type of training. Training tools, techniques, and methodologies shall be specified.

The planning shall include developing schedules, estimating resources, identifying special resources, staff-
ing, and establishing exit or acceptance criteria. This planning shall be documented in the Training Planned
Information. 

Additional guidance for training can be found in IEEE Std 1298-1992 [B33].

Prior to the distribution of the Training Planned Information, the following Activities shall be invoked:

a) A.5.1.1, Conduct Reviews
b) A.5.2.2, Perform Configuration Control
c) A.5.3.1, Implement Documentation

Output Information
Destination

Activity Group Activity

Documentation Planned Information Project Monitoring and Control Manage the Project (A.1.3.2)

Retain Records (A.1.3.4)

Implementation Create Operating Documentation (A.3.3.2)

Documentation Development All Document Development Activities (A.5.3)

Input Information
Source

Activity Group Activity

Applicable Information External —

Skills Inventory External —

SLCP Project Initiation Create SLCP (A.1.1.1)

SPMPI Project Planning Plan Project Management (A.1.2.7)

Imported Software Requirements Software Importation Identify Imported Software Requirements 
(A.2.3.1)

Software Requirements Requirements Prioritize and Integrate Software 
Requirements (A.3.1.3)

Training Feedback Training Validate the Training Program (A.5.4.2)

Implement the Training Program (A.5.4.3)
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