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To the Reader

Introduction

Background

Primary
audiences

The Software Process Framework (SPF) is a document that provides information
contained in the SEI Capability Maturity Model (CMM) for Software v1.1 [Paulk93a]
in aformat suitable for process definition and improvement. The SPF allows usersto
determineif their organization’ s software process documentation is consistent with the
recommendations made by the CMM. When organizational software process
documentation is found to be inconsistent with the CMM, the SPF provides the ability
to make informed decisions regarding the applicability of specific CMM
recommendations.

Many organizations have started down the path of software process improvement by
conducting a software process assessment and then responding with action plans to
address the assessment findings. At this point, many organizations find themselves
struggling to devel op software processes that are consistent with the CMM. The SPF
helps to address part of thisimplementation barrier by answering the question:

How does an organization know if its software policies, standards, processes,
procedures, training, and tools are consistent with the CMM?

The primary audiences of this document are:

» Software engineering process groups (SEPGS) or process engineers:
Organizational units or personnel responsible for facilitating software process
improvement.

» Software process improvement groups. Organizational teams responsible for
improving software processes such as process action teams (PATS), quality
improvement teams, or technical working groups (e.g., a PAT addressing a software
process assessment finding).

» Software quality assurance groups or process assurance: Organizational groups or
personnel responsible for auditing, reviewing, verifying, or validating software
Processes.

Assumption:  The primary audiences of this document are assumed to be
experienced in software process improvement, experienced using the
SEI CMM, and familiar with CMM-based appraisals (software
process assessments and software capability evaluations).

Continued on next page
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To The Reader, continued

Secondary
audiences

Primary uses

Additional uses

Secondary audiences of this document include:

* Managers. Individuals or groups who are responsible for planning, controlling, and
improving software acquisition, development, or maintenance processes and are
interested in using the CMM for software process improvement.

 Software process participants: Individuals or groups responsible for implementing
some portion of a software acquisition, development, or maintenance process.

» Sponsors: Personnel responsible for funding, authorizing, and providing the needed
resources for software process improvement efforts that are based on the CMM.

The primary uses of the SPF are to:

» Analyze and review software processes to check consistency with the CMM (in the
context of process assurance or process verification).

 Design software processes so that they are consistent with the CMM.

» Serve asatechnical reference for the SEI workshop “ Defining Software Processes:
Getting Started.”

Additional uses of the SPF include:

I mprovement efforts:

Help identify who should be involved in a software process improvement effort.
Guide charter and plan development for process action teams (PATS).

Guide PATs in establishing selection criteriafor process improvement pilot projects.
Help measure success criteriafor pilot projects and for installing and
institutionalizing a software process.

Defining organizational roles:

* Provide achecklist for software quality assurance (SQA) reviews and audits.

» Help define organizational roles, responsibilities, and scope (e.g., software
configuration management).

Others:

* Provide criteriafor a*“good process definition.”

* Help communicate the CMM recommendations to achieve a particular maturity
level to senior management (or others).

» Help develop process guides and process models (e.g., SEPG usesthe SPF asa
template to build a process guide).

» Help tailor software processes (e.g., structure and content).

Continued on next page
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To The Reader, continued

Donot usefor  Thisdocument contains a set of checkliststo help an organization determineif its
appraisals software policies, standards, processes, procedures, training, and tools are consi stent
with the CMM.

The checklists are not intended to be scored or used as the basis for an appraisal (i.e.,
software capability evaluation or software process assessment).

CMU/SEI-94-HB-1 vii
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Chapter 1. Introduction

Overview

Introduction This chapter will provide the rationale for the development of the Software
Process Framework (SPF). This chapter also describes the major concepts
underlying the development of the SPF.

In thischapter This chapter contains the following topics:

Topic See page
About this document Introduction-2
Organization of this document Introduction-4
Questions addressed by the SPF Introduction-5
Process definition criteria Introduction-6
Relation to the CMM Introduction-8
The operational framework Introduction-9

CMU/SEI-94-HB-1 Introduction-1



About this Document

Introduction This section provides an overview of this document.

Purpose The purpose of the SPF is to provide guidance for designing, analyzing, and
reviewing software processes for consistency with the CMM.

To fulfill its purpose, the SPF:
* Isbased on the CMM and the principles of quality and process management.

* Presents information recommended by the CMM in aformat suitable for
software process definition and improvement.

« ldentifies policies, standards, processes, procedures, training, and tools
recommended by the CMM.

 Provides checklists for designing, analyzing, and reviewing software policies,
standards, processes, procedures, training, and tools so that they can be
consistent with the CMM.

Scope The SPF addresses levels 2 through 5 of the CMM, version 1.1.
The SPF is The Software Process Framework is not:
not...

» A procedure for reaching a particular maturity level.
The SPF doesn’t tell you how to get to a particular maturity level, but rather
what the “goal state” looks like from a process definition and improvement
perspective.

* Process definition training.
The SPF does not provide all the needed knowledge and skills for defining a
software process.

» A method or process.
The SPF does not provide a method or process for defining a software process.

» Areplacement for the CMM.
The CMM contains information about organizational software process maturity;
the SPF contains similar information but it is organized for the purpose of
designing, analyzing, and reviewing software processes for consistency with the
CMM.

» A process model or process guide.

Tailoringthe  We recommend that organizations tailor the checklists for their own use by
SPF restating and adding terminology that is organization specific.

Introduction-2 CMU/SEI-94-HB-1
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About this Document, continued

In this
document

This document contains the following chapters and appendices.

Chapter Title Description
1 Introduction Rationale for development of the
SPF
2 Features of the SPF Descriptions and examples of SPF
features
3 How to use the SPF Guidance and examples of using the
SPF
4 Repeatable Level (Level [ Checklists of CMM recommended
2) information for maturity level 2
5 Defined Level (Level 3) Checklists of CMM recommended
information for maturity level 3
6 Managed Level (Level 4) [ Checklists of CMM recommended
information for maturity level 4
7 Optimizing Level (Level Checklists of CMM recommended
5) information for maturity level 5
Appendix A | List of Acronyms Acronyms used in the SPF
Appendix B | Glossary of Terms CMM glossary, with additional terms
that have been introduced in the SPF
Appendix C | Role Translation Table A tool to translate generic CMM
roles into organization specific roles
Appendix D | General Term Translation | A tool to translate generic terms
Table used in the CMM into equivalent
organization terms
Appendix E | References References upon which the SPF is

based

Introduction-4
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Organization of this Document

Introduction This section provides an overview of the organization of this document.

CMM maturity Each level of the CMM is presented as a separate chapter in the SPF. Gray tabs
levels are used to delimit individual maturity levels.

Example: Maturity level 2 is presented in chapter 4 of the SPF.

Organization Each maturity level of the CMM is presented with separate sections for software
of each policies, standards, processes, and procedures.
maturity level
Example: Chapter 4 contains sections for the policies, standards, processes, and
procedures recommended by the CMM for maturity level 2.

Division of Each section within a maturity level (i.e., policies) is further divided by key
KPAs process area (KPA).

Example: The policy section of chapter 4 contains a separate entry for each
level 2 KPA (e.g., requirements management policy information).

CMU/SEI-94-HB-1 Introduction-5



Questions Addressed by the SPF

Introduction

Relationship
between the
SPF and CMM

Questions
facing process
definers

The SPF
addr esses

This section presents the questions facing process definers that the SPF has been
developed to address.

The CMM contains many of the best practices for devel oping and maintaining
software. People defining software processes consistent with the CMM require the
information in the CMM to be presented in aformat that helps them to analyze
and structure their process information.

The SEI Software Process Definition Project has devel oped the SPF to support the
definition of software processes. It accomplishes this by examining the CMM
from the perspective of process definition and presenting the results as a series of
checklists.

When devel oping software process documentation, process definers are faced with
three challenging questions:

» What software process information do | need to document?
» What recommendations does the CMM make about this process information?
» How do | effectively organize the process information once | have found it?

The SPF was developed to address these questions. In other words, it serves as a
bridge from current practice to defined software processes that are consistent with

these questions what the CMM recommends.

Each question facing a process definer is addressed by a different aspect of the
SPF. The aspects of the SPF that address the questions presented above are
shown in the table below.

This question... Isanswered by this aspect of the
SPF...

What software process information do | Process definition criteria
| need to document?

What does the CMM say about this | Relation to the CMM
process information?

How do | organize the process Operational framework

information once | have found it?

Introduction-6
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Process Definition Criteria

Introduction

Definition:
Process
definition
criteria

Rationale for
thecriteria

Satisfying the
criteria

Process
elements

This section describes process definition criteria and their relationship to the SPF.

Process definition criteria are the set of information that must be included in a
software process description for it to be usable by the people performing the

process.

Determining the appropriate process definition criteria answers the question,

“What software process information do | need to document?’

Satisfying the process definition criteria requires devel oping and maintaining
process descriptions that contain the information necessary for the software
process description to be usable by the people performing the process. The
process definition criteria can be satisfied by answering the basic set of questions

given below.

Each basic question is answered by an associated process element. The set of
basic process questions and their associated process elements are shown in the

table below.
This process Answersthis basic question...
element...
Purpose Why is a process performed?
Input What work products are used?
Output What work products are produced?
Role Who (or what) performs the activities?
Activity What is done?
Entry criteria | When (under what circumstances) can processes begin?
Exit criteria | When (under what circumstances) can processes be considered
complete?
Procedure How are activities implemented?

CMU/SEI-94-HB-1
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Process Definition Criteria, Continued

Additional In addition to the process elements shown above, there are several other pieces of
process information that are useful to include in process descriptions. They are:
elements

» Reviews and audits performed.

Work products that are to be managed and controlled (or placed under
configuration management).

M easurements to be made.

 Training.

* Tools.
Process Every CMM key process areais presented as a series of checklists (see Chapter
elementsand 2, Features of the SPF). There is one checklist for each process element (except
the SPF purpose). For example, the software project planning KPA has checklists for

inputs, outputs, roles, activities, and so on.

The content of these checklists is derived from the recommendations made by the
CMM (see the next section, Relation to the CMM).

Introduction-8 CMU/SEI-94-HB-1



Relation to the CMM

Introduction

Relation
between the
CMM and the
SPF

Definition

Process
element
checklists

This section describes the relationship between the CMM and the SPF.

In the previous section, we discussed the types of information that must be

included in a software process description. This lead to a set of basic questions to

ask regarding a software process description.

Once the basic set of gquestions has been asked, the next challenge is to find the
answers. The CMM is anormative model of best practice from the software
engineering community and is a source of one set of answers.

The recommendations made by the CMM are presented as checklists. A process

element checklist contains the information recommended by the CMM for a
particular process element.

Example:

A roles checklist describes the roles recommended by the CMM for a

particular key process area.

Using the CMM as a source of answers to the basic set of process questions, we

developed a series of process element checklists for each key process area. These

checklists are described in the table below.

Checklist

Description

Roles

List of roles participating in process activities

Entry Criteria

Description of when the process can start

Inputs Description of the work products used by the process
Activities Description of the activities of the process

Outputs Description of the work products produced by the process
Exit Criteria Description of when the process is complete

Reviews and List of reviews and audits performed during the process
Audits

Work Products List of work products to be managed and controlled
Managed and

Controlled

M easurements Description of process measurements

Documented List of the activities to be completed according to a
Procedures documented procedure

Training List of training for the process

Tools List of tools to support the process

CMU/SEI-94-HB-1
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The Operational Framework

Introduction

Operational
framewor k
and the SPF

Rationale for
the operation
framewor k

This section describes the operational framework and its relation to the SPF.

The SPF separates information within a CMM maturity level into an
organizational structure for software process documentation called the operational
framework. The operational framework contains the following process information

types:

Policy Standards

The "operational definitions"
or "acceptance criteria” for
final and interim products

The "laws" or "regulations" that
govern or constrain operations

Constrain the process
1

Process
Describe "what happens" within the
organization to build products that
conform to the standards in accordance

with the policies of the organization
1
is implemented by
1

Procedures

Describes "how-to" or step-by-step
instructions that implement the process

1
are supported by

Training ‘ Tools
Knowledge/skills required to Automated support needed to

use a procedure implement the procedures

Software process documentation must be usable for people. Process
documentation that is organized poorly will inhibit people from using it and
reduce its effectiveness. The operational framework helps to eliminate this
problem because it helps to:

» Separate information into usable parts. The operational framework separates
information into usable parts used for different purposes. For example, if you
want to see an organizational policy, detailed training information included with
the policy isirrelevant information (meaning either wasted time or ignoring the

policy).

Continued on next page

Introduction-10
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The Operational Framework, continued

Rationale for
the operation
framework,
continued

Impact on SPF
organization

« ldentify and use only the relevant information for each part: Only relevant

information needs to be in each part of the operational framework. For example,
training information should only be in training documents, and policies should
contain information that does not change frequently. By placing only relevant
information in each part of the operational framework, people will learn where
to look for information.

Manage changes and improvements: Changes and improvements to the
operational parts will be easier to manage because the information is well
defined. For example, once defined, policies should not frequently change.
Processes probably do not need to change if a step by step procedure changes.
Training changes can be isolated to training documents. Only the necessary and
important relationships between the operational parts need to be managed.

Manage and improve communication: Communication improves because people
know where to look for certain types of information, and they know the
relationships between the information. Since the changes are isolated to the
operational parts, less communication is needed and only the relevant changes
need to be managed and communicated.

Within each maturity level of the CMM, the SPF is organized according to the
operational framework. Therefore, each maturity level is presented with separate
sections for:

e policies
 standards,

* processes, and
* procedures.

Note: Training and tools are closely related to processes and are presented as

checklists with the process they support.

CMU/SEI-94-HB-1
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Chapter 2. Features of the Software Process
Framework

Overview
Chapter The purpose of this chapter is to describe the features of the Software Process
purpose Framework (SPF).

In thischapter This chapter discusses the following features:

Feature See Page
Checklists Features-2
CMM context Features-4
CMM reference text Features-5
CMM role identification Features-8
Entry and exit criteria Features-9
Translation tables Features-11
User references Features-15

CMU/SEI-94-HB-1 Features-1



Checklists

Introduction The SPF presents information in checklists, which provide various perspectives of
the recommendations made by the CMM. Organizations can use these checklists
to compare their process documentation to the CMM.

The purpose of this section is to describe how the checklists in the SPF can be

used.
Types of There are five types of checklistsin the SPF. Their names and descriptions are
checklists provided below.
Checklist Type Description

Policy Describes the policy contents and KPA goals recommended
by the CMM.

Standard Describes the recommended content of select work products
described in the CMM.

Process Describes the process information content recommended by
the CMM. The process checklists are further refined into
checklists for:

e roles,

* entry criteria,

* inputs,

e activities,

* outputs,

e exit criteria,

e reviews and audits,

» work products managed and controlled,
* measurements,

» documented procedures,
* training, and

* tools.

Procedure Describes the recommended content of documented
procedures described in the CMM.

Level Overview Provides an overview of an entire maturity level. Thelevel
overview checklists are further refined into checklists for:

* KPA purposes,

» KPA goals,

* policies,
 standards,

* process descriptions,
* procedures,

e training,

* tools,

* reviews and audits,
» work products managed and controlled, and
* measurements.

Features-2 CMU/SEI-94-HB-1
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Checklists, continued

Use A checklist is used to:

« allow process designers, analyzers, or reviewers to check whether their software
processes are consistent with the CMM.

« indicate that a particular item is being addressed by the organi zation.

Example of use The following example illustrates how the SPF checklists are used to show
consistency with the CMM, and illustrate compliance and noncompliance with
specific CMM recommendations. As shown in the example below, a check () in
the left column is used to indicate that a role has been completely satisfied.

The checkboxes “[0" are used when there are checklists within checklists (nested
checklists). When there are nested checklists, the left column becomes the
parent checklist. Only check the parent checklist if all the checkboxes in that
parent are satisfied.

In the example below, the SCCB roleis not satisfied (the parent checklist is not
checked) because all of the checkboxes within that parent have not been checked.
Only the project manager role has been completely satisfied (indicated by the
check in the left column).

Roles

The table below describes the activities that are performed by the CMM rolesin the
software configuration management process.

¥ Role Activity Reference
Project The SCM activities are reviewed with the
M anager project manager on both a periodic and

¥ event-driven basis. (L2-83, V2) V1s5.2
SCCB The SCCB: (L2-73, Abl)

[0 Authorizes the establishment of V1S4.6.2
software baselines and the
identification of configuration
items/units.

¢ Representstheinterests of the
project manager and all groups who V1 S4.6
may be affected by changes to the ’
software baselines.

¢ Reviewsand authorizes changes to
the software baselines. V1 S4.6.2a

@ Authorizesthe creation of products
from the software baseline library.

V1S4.6.2.b
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CMM Context

Introduction

Indicating
added context

There are many places where extracting a passage from the CMM results in lost
context. This section describes how CMM-specific context within the SPF is

provided.

Parentheses are used to provide CMM-specific context within the SPF.

Example

The following example from the intergroup coordination key process area shows
the use of parentheses to maintain context:

IC Process - Inputs

Inputs

Context

The table below lists the recommended inputs to the intergroup coordination
process.

i

Input

Org. Input

References

Actual completion (of critical
dependencies). (L3-89, A4,5.1)

Changes to intergroup commitments. (L3-
88, A3, 4)

Changes to the plan (used to communicate
intergroup commitments and to coordinate
and track the work performed). (L3-88,
A3, 5)

Changes to the project-level objectives.
(L3-87,A2,1.2)

Changes to the system requirements. (L3
87, A%, 1.2)

Commitments. (L3-90, A7, 4)

Customer’ s requirements. (L3-87, Al, 1)

End users requirements. (L3-87, Al, 1)

Intergroup commitments. (L3-88, A3)

Plan (used to communicate intergroup
commitments and to coordinate and track
the work performed). (L3-88, A3)

Project schedule. (L3-89, A4, 3)

Projected completion (of critical
dependencies). (L3-89, A4, 5.1)

\iftware schedule, (1.3-89, A4, 3)

Stats (of critical dependencies)y (L3-89,
A4, 5

System requirements. (L3-90, A7, 3)

Technical 1ssues. (L3-90, A7, 5)

Technical requirements. (L3-90, A7, 3)

Technical risks. (L3-88, A2, 1.4)

CMU/SEI-94-HB-1
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CMM Reference Text

Introduction

Definition

Expected use

Syntax

Example:
CMM
r efer ence text

The ability to trace from process documentation to the CMM is essential for
software organizations. This section describes the convention used to cross-
reference information items of the SPF to the CMM source documentation.

CMM reference text identifies the location of the CMM source material from
which the SPF derives its information.

CMM reference text is used to:
* ldentify a passage in the CMM quickly.

» Maintain traceability from organizational process documentation to the CMM.

The syntax of CMM reference text is:

(ICMM page], [Key practice], [ Subpractice].[ Subpractice subbullet])

Thisis an example of CMM reference text.

CMM page )
number Subpractice

./
(L2-7,A3, L1)
7N

Key practice Subpractice
subbullet

Note: Text which spans page boundaries of the CMM is referenced by the first
page only.

Continued on next page
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CMM Reference Text, continued

Abbreviations: The abbreviations used for the key practice component of the CMM reference text
Key practices arelisted in the table below.

CMM Common Features (key practice type) Abbreviation
Goal (not acommon feature, but added as an SPF abbreviation) G
Commitment to perform C
Ability to perform Ab
Activity performed A
Measurement and analysis M
Verifying implementation \%

Note: These abbreviations are always followed by a number denoting the number
associated with the key practice.

Example: Activity 3 of Requirements Management is found on page L 2-
7, so the CMM Reference text would be (L2-7, A3).

Continued on next page
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CMM Reference Text, continued

Example: The following diagram shows a page from the CMM. Examples of CMM

CMM page reference text are shown as boxed examples.

with SPF

references
Level 2: Repeatable Requirements Management
(Activity 2) The allocated requirements:

1. Are managed and controlled.

"Managed and controlled" implies that the version of the work
product in use at a given time (past or present) is known (i.e.,
version control), and changes are incorporated in a controlled
manner (i.e., change control).

If a greater degree of formality than is implied by "managed and
controlled" is desired, the work product can be placed under the
full discipline of configuration management, as is described in the
Software Configuration Management key process area.

2. Are the basis for the software development plan.

(L2-7, A3) 3. Are the basis for developing the software requirements.

Activity 3 Changes to the allocated requirements are reviewed and
incorporated into the software project.

(L2-7, A3, 1 __W 1. Theimpact to existing commitments is assessed, and changes are

negotiated as appropriate.

O Changes to commitments made to individuals and groups
external to the organization are reviewed with senior

management .

(L2-7, A3, 1.1)

Refer to Activity 4 of the Software Project Planning key process
area and Activity 3 of the Software Project Tracking and
Oversight key process area for practices covering commitments

made external to the organization.

0 Changes to commitments within the organization are negotiated
with the affected groups.

CMU/SEI-93-TR-25 CMM Practices = L2-7
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CMM Role Identification

Introduction

Definition:
Types of roles

I dentification:
Activeroles

I dentification:
Passiveroles

Example

The CMM identifies many roles. This section describes how the SPF highlights
the roles found in the CMM. This feature should help you use the SPF to
determine the responsibilities of each role defined in the CMM.

The SPF defines roles as active or passive depending on the context given in the
CMM. The following table provides the basis for defining a particular appearance
of arole as active or passive.

IF the occurrence... THEN the Example
roleis...

refersto an activity the role Active The softwar e quality

participatein assurance group reviews
and/or auditsthe...

indicates the existence of arole | Passive A group that is responsible
for coordinating and
implementing ... exists.

is modifying a work product Passive Subcontractor’s plans.

The SPF uses bold typeface to indicate the occurrence of an active role.

Note:  Intheroles checklist, only the role being described is presented in bold
typeface.

The SPF uses normal typeface for occurrences of passive roles.

The following example illustrates the use of bold typeface in the SPF.

Example: The organization's activities for defect prevention are reviewed with
senior management on a periodic basis. (L5-14, V1)

CMU/SEI-94-HB-1
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Entry and Exit Criteria

Definitions

Note

Types of
criteria

Entry criteria are the conditions under which an activity can be started. Entry
criteria often take the form of a simple or compound predicate about the state of a
work product, role, or activity.

Example:
Input State
Allocated are documented. (L2-3, C1, 1)
requirements

Exit criteria are the conditions under which an activity can be declared complete.
Exit criteria often take the form of a simple or compound predicate about the state
of an artifact, role, or activity.

Example:
Output State
Project's software includes defect prevention activities.
development plan (L5-3,C2, 1)

Many of the key process areas, once started, end when the project (or
organization!) ends. For these processes, one way to evaluate whether exit
criteria are being met by the process description is to answer the following
guestion:

If the process was executed as described, would it result in the exit criteria being
satisfied?

Entry and exit criteria have each been partitioned into two types — input and
output based and general. The major determinant for the type of criteriais state
information. State refers to the status of awork product when entering (entry
state) or exiting (exit state) a process.

Continued on next page
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Entry and Exit Criteria, Continued

Description:
Entry criteria

We used the following rule to determine whether entry criteria were input based or

general.

Note: The examples are taken from the requirements management key process

area.
IF the criteria contain state THEN they Example
information about an... are...
input input-based entry | Input: Allocated

criteria

requirements
State: are documented.

activity or role

general entry
criteria

The project follows a written
organizational policy for
managing the system
requirements allocated to
software.

Description:
Exit criteria

We used the following rule to determine whether exit criteria were output-based or

general.

Note: The examples are taken from the requirements management key process

area.
IF the criteria contain state THEN they Example
information about an... are...
input general exit The allocated requirements
criteria are reviewed, and problems

are resolved before the
softwar e engineering group
commits to them.

output output-based exit | Output: Commitments

criteria

resulting from the
allocated
requirements

are negotiated with
the affected groups.

State:

activity or role

general exit
criteria

The activities for managing
the allocated requirements
are reviewed with senior
management on a periodic
basis.

CMU/SEI-94-HB-1
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Translation Tables

Purpose

Rationale

In this section

The purpose of the translation tables is to provide an organization with a tool to
translate CMM terminology into their own terminology.

Making the translation assumptions explicit has proven to be beneficial in
practice. Experience has shown that there is rarely a one-to-one mapping of
terminology, and there are usually “gray” areas that should be documented. There
can also be different terminology within the same organization (e.g., projects or
divisions within the same organization may use different terminology).

This section describes three types of translation tables.

Translation table Page
Role translation table Features-12
General term tranglation table Features-13
Work product translation table Features-14

Features-12
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Role translation table

Introduction

In order to be widely applicable, the CMM uses roles that are not specific to one
organizational structure. The role translation table provides the ability to map
generic CMM roles to the roles found in your organization.

L ocation

The role translation tables are located in Appendix C of the SPF.

When to use

Therole tranglation table is typically used first in any activity involving the SPF.

Use

To use the role translation table, simply read the CMM role from the left column
of the table and list the equivalent role(s) from your organization in the right
column.

Guidance

Completing the role translation table may be an iterative activity. For example, if
you are addressing only one KPA, then you should only complete the table for the
rolesidentified in that KPA.

Note: The roles checklist included in each KPA section of the SPF indicates the
rolesinvolved in a particular KPA.

Example

The following table provides an excerpted example of arole translation table.

CMM Role Your Organization’s Role(s)
Affected groups or other affected DA
groups SCM
Marketing
Sales

Technical staff
Testing department

And soon...

2

z

2
Project manager Project leader
Project software manager Project leader
Senior management Senior management steering committee
Software engineering process group SEPG
Senior manager CEO
Software engineering staff Technical staff

CMU/SEI-94-HB-1
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General Term Translation Table

Introduction

Since the CMM is broadly applicable, it is unavoidable that some terms will need
to be further defined for each organization. The general term translation tables are
atool for translating general terms used by the CMM into organization—specific
terminology.

L ocation

The general term translation tables are located in Appendix D of the SPF.

When to use

The general term translation table is used early in any activity involving the SPF,
typically after performing role translations.

Use

To use the general term translation table, simply read the CMM general term from
the left column of the table and list the equivalent term from your organization in
the right column.

Example

The following table provides an excerpted example of a general term translation
table.

CMM General Terms

Your Organization’s Terms

Product

Deliverable

Project Project
Software product CsCl/Ccscu
Software project Software task
System Product

CMU/SEI-94-HB-1
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Work Product Translation Table

Purpose

Note

L ocation

When to use

Use

Example

The work product translation tables provide the ability to translate CMM names
for work products into your organization’s terminology.

There are two types of work product translation tables. They are:

* input tranglation tables, and
e output translation tables.

The work product translation tables are embedded as part of the input and output
checklists for each key process area.

Work product translation tables should be completed when the process inputs and
outputs are being addressed.

Use the following procedure for completing the work product translation tables.

Step Action

1 Read the CMM work product from the input or output column of the
checklist, and list the equivalent organization work product(s) in the
“Org. Input” (for inputs) or “Org. Output” (for outputs) column in the
checklist.

2 Place a reference to the organization’s process documentation for that
work product in the references column of the SPF.

3 Repeat steps 1 and 2 for the rest of the table.

The following table provides an excerpted example of an input translation table
from the requirements management process translating CMM inputsinto a
fictitious organization’ s inputs. Output translations would result in similar results.

1 Input Org. Input References

Statement of Work. (L2-14, Abl) W DID 1000.5

[ | [Refer to Level 2 Standards for additional
information regarding a statement of work.]

Allocated requirements. (L2-18, A6, 1.4) | SRS DID 1000.6

U | [Refer to Level 2 Standards for additional | IRS
information regarding allocated
requirements.]

Features-16
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User References

Introduction In addition to tracing process documentation back to the CMM, it isalso
important for organizations to trace from the SPF to their process documentation.
This section describes the feature that provides this capability.

Expected use  User references are used to:

« ldentify the location of the organizational process documentation that addresses
a process element in the SPF.

« Indicate the suggested location of the organizational process documentation that
should address a process element in the SPF that is not currently being
addressed by the organization.

 Provide traceability from organizational process documentation to the SPF, and
therefore, to the CMM.

Continued on next page
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User References, continued

Example

Consider the following scenario:

A user isreviewing an organizational document against the SPF and wants
traceability (from the SPF to the organizational document). The user places a
reference to the organizational document in the “References’ column (e.g.,
chapter, section, page, paragraph) of the SPF. Abbreviations are used since blank
space is limited, and there are numerous reference boxes to fill in.

In the example below, “V1" is an abbreviation for “Volume 1”; “V2” isan
abbreviation for “Volume 2”; and “S” is an abbreviation for “ Section.” In this
example, the numbers allow traceability to the exact page and subsection of the
hypothetical organizational document.

SCM Process - Exit Crit@niisued

Output-based  The table below describes the states that outputs must satisfy to exit the software
Exit Criteria,  configuration management process, continued from the previous page.
continued

¥ Output State References

SCM plan O development is coordinated or V1236
implemented by the SCM group.
(L2-75, Ab2, 2)

© distribution is coordinated or
implemented by the SCM group. V1236

(L2-75, Ab2, 2)

O maintenance is coordinated or V1236
implemented by the SCM group.
(L2-75, Ab2, 2)

O isprepared for each software V2Ss1.1
project according to a
documented procedure. (L2-76,
Al)

is developed in the early stages | V2 S1.2
of, and in parallel with, overall
project planning. (L2-76, A1, 1)

isreviewed by theaffected V2S1.3
groups. (L2-77,Al, 2)

is managed and controlled. (L2-| V2S1.4

Imj|

&

=

77, A1, 3)
O isdocumented. (L2-77, A2) V2S15
O isapproved. (L2-77, A2) V2§16
O isused asthe basis for V2 SL1.7

performing the SCM activities.

(L2-77, A2)

Continued on next page
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User References, continued

Referencesto  Notice that there can be references to items in the checklist that are not checked.
unchecked These references can be used as pointers to areas of the organizational document

items that can be improved.

The previous checklist
contains several items that are not satisfied. The references serve as
pointers to the location in the organizational process documentation
where improvements might be made in the future.

Example:
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Chapter 3. How to Use the Software Process
Framework

Overview

Chapter The purpose of this chapter isto provide guidance on how to use the Software
purpose Process Framework (SPF).

Before you Before reading this section, you will want to become familiar with the features of
begin the SPF. Please refer to Chapter 2, Features of the SPF, for further information.

Assumptions The audience using the SPF is expected to be experienced in software process
definition and improvement and familiar with the concepts and terminology of the
CMM (e.g., software engineering process groups, process engineers, process
action teams, software quality assurance groups, €etc).

Evolution of This chapter contains guidance for using the SPF to analyze and review software
this chapter processes. Additional data are currently being collected and future versions of this
document will provide additional guidance.
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Using the SPF to Analyze and Review Software
Processes

Introduction

Before you
begin

Suggestion

What you need

Many organizations develop baselines of their current software processes. After
the baseline is developed, it is useful to be able to analyze it for consistency with
the CMM.

This section provides guidance for analyzing and reviewing existing process
documentation for consistency with the CMM.

Before you begin this procedure, you should identify the scope of the process
document you are analyzing or reviewing. For example, the scope of your
document could be:

* an entire process document,
« organizational policies,
* organization standards,
« the software project planning KPA, or
« the recommended training for level 4.

It is helpful to make photocopies of the appropriate material from the SPF prior to
beginning this procedure (i.e., keep a good master!). For example, if you were
reviewing organizational policies against those recommended at level 2, then you
would make copies of the SPF level 2 policy checklists.

To complete this procedure, you will need:

Role translation tables.

General term translation tables.

The appropriate checklists from the SPF, depending on the scope selected.
Work product translation tables (optional).

The process documentation to be analyzed or reviewed.

Continued on next page
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Using the SPF to Analyze and Review Software
Processes, Continued

Procedure Use this procedure to analyze and review process documentation.

Step Action

1 Use therole translation table to translate CMM roles into your
organization’sroles. (See“Role Translation Table” in chapter 2 and
Appendix C for blank tables.)

2 Use the general term translation table to translate CMM general
terms into organizational terminology. (See“General Term
Translation Tables” in chapter 2 and Appendix D for templates.)

3 Use the work product translation tables to translate the CMM work
products into organizational work products. (See “Work Product
Translation Tables” in chapter 2 and the input and output checklists
in the appropriate KPA section of the SPF)

4 Select an item from the SPF checklist that has not been analyzed or
reviewed.

IF: theitem is satisfied (i.e., your organization’s process
description addresses the item being considered)

THEN: check the checkbox next to the item. (See chapter 2 for
guidance on completing the checklists)

record the reference to the organizational process document

IF: the item is not satisfied (i.e., your organization’s process
description does not address the item being considered)

THEN: do not check the checkbox next to the item.

record the reference of where in the process document the
item probably should be addressed, if possible. (Thisis
helpful for improving the document or process being
evaluated.)

IF: the item does not apply to your organization (e.g., if your
organization doesn’t subcontract out software, then items
related to software subcontractors probably do not apply to
your organization)

THEN: mark N/A in the checkbox next to item.

if possible, record the rationale (or pointer to the rationale)
in the user reference column.

5 IF: there are more items in the SPF checklist to analyze or
review

THEN: goto step 4.

ELSE: theanalysisor review iscomplete.
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Using the SPF to Analyze and Review Software
Processes, Continued

Results When the analysis or review is completed, you will have:

» Completed checklists of the CMM recommendations that are satisfied and
unsatisfied.

A list of CMM recommendations that do not apply to your organization, with (if
recorded) rationale of why they do not.

Next steps If all CMM criteria are satisfied, then the process document is consistent with the
CMM.

Caution: Do not interpret this as implying a particular maturity rating. The SPF
is a measure of consistency of process documentation. Other factors
such as actual practice are not measured by the SPF.

CMM recommendations that are not satisfied, and have no rationale for why they
are not, become a starting point for process improvement efforts.
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Chapter 4. Repeatable Level (Level 2)

Overview

Introduction This chapter contains the checklists for level 2 of the CMM.

In thischapter This chapter contains the following sections:

Section Title Page
Level 2 Policy Checklists L2-Policy-1
Level 2 Standards Checklists L2-Standards-1
Level 2 Process Checklists L2-Process-1
Level 2 Procedure Checklists L2-Procedures-1
Level 2 Summary L2-Summary-1

CMU/SEI-94-HB-1
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Level 2 Policy Checklists

Overview

Introduction This section describes the explicit policies found in the Capability Maturity
Model at maturity level 2.

Purpose The purpose of the policy checklistsisto provide:

» Guidance in identifying which policies are recommended by the CMM at level
2.

« Criteriathat an organization can use to evaluate its software policies to
determine if they are consistent with the CMM at level 2.

« Information that can be used to develop software policies so that they are
consistent with the CMM at level 2.

Checklist Each checklist contains two subsections. the KPA policies and the KPA goals.
description The table below describes these two subsections of a policy checklist.
Subsection Description

Policy checklist | This subsection contains criteria that the organizational
policy can be evaluated against. These criteria must be
addressed by organizational policy to be consistent with
the CMM.

Policy goals This subsection is a reminder to policy designers and
evaluators to keep in mind the KPA goals when developing
the policies for each KPA. The goals can be thought of as
the results of implementing an effective policy.

In thissection  This section covers the following policies:

Policies See Page
Requirements management policy L2-Policy-2
Software project planning policy L2-Policy-3
Software project tracking and oversight policy L2-Policy-4
Software subcontract management policy L2-Policy-5
Software quality assurance policy L2-Policy-6
Software configuration management policy L2-Policy-7
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Requirements Management (RM) Policy

RM policy The project follows a written organizational policy for managing the system
checklist requirements allocated to software (L2-2, C1). This policy typically specifies
that:
i Description References

The allocated requirements are documented. (L2-3, C1, 1)
The allocated requirements are reviewed by: (L2-3, C1, 2)
O the software managers, and

O other affected groups.

The software plans, work products, and activities are
changed to be consistent with changes to the allocated
requirements. (L2-3, C1, 3)

RM policy Implementation of an effective requirements management policy has the following
goals results:
i Results of Effectively Implementing RM Policy References

System requirements allocated to software are controlled to
establish a baseline for software engineering and
management use. (L2-2, G1)

Software plans, products, and activities are kept consistent
with the system requirements allocated to software. (L2-2,
G2)
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Software Project Planning (SPP) Policy

SPP policy
checklist

The project follows awritten organizational policy for planning a software project
(L2-12, C2). Thispolicy typically specifies that:

iV

Description

References

The system requirements allocated to software are used as
the basis for planning the software project. (L2-12, C2, 1)

The software project's commitments are negotiated
between: (L2-12, C2, 2)

O the project manager,
O the project software manager, and
O the other software managers.

Involvement of other engineering groups in the software
activitiesis negotiated with these groups and is
documented. (L2-13, C2, 3)

Affected groups review the project's: (L2-13, C2, 4)
0 software size estimates,

O effort and cost estimates,

O schedules, and

O other commitments.

Senior management reviews all software project
commitments made to individuals and groups external to the
organization. (L2-13, C2, 5)

The project's software development plan is managed and
controlled. (L2-13, C2, 6)

SPP policy
goals

Implementation of an effective software project planning policy has the following
results:

iV

Results of Effectively Implementing SPP Policy

References

Software estimates are documented for use in planning and
tracking the software project. (L2-12, G1)

Software project activities and commitments are planned
and documented. (L2-12, G2)

Affected groups and individuals agree to their commitments
related to the software project. (L2-12, G3)

CMU/SEI-94-HB-1
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Software Project Tracking and Oversight (SPTO)
Policy

SPTO policy The project follows awritten organizational policy for managing the software
checklist project (L2-30, C2). This policy typically specifies that:

i Description References

A documented software development plan is used and
maintained as the basis for tracking the software project.
(L2-30,C2,1)

The project manager is kept informed of the software
project's status and issues. (L2-30, C2, 2)

Corrective actions are taken when the software plan is not
being achieved, either by adjusting performance or by
adjusting the plans. (L2-30, C2, 3)

Changes to the software commitments are made with the
involvement and agreement of the affected groups. (L2-30,
C2, 4)

Senior management reviews all commitment changes and
new software project commitments made to individuals and
groups external to the organization. (L2-31, C2, 5)

SPTO policy Implementation of an effective software project tracking and oversight policy has
goals the following results:
i Results of Effectively Implementing SPTO Policy References

Actual results and performances are tracked against the
software plans. (L2-30, G1)

Corrective actions are taken and managed to closure when
actual results and performance deviate significantly from
the software plans. (L2-30, G2)

Changes to software commitments are agreed to by the
affected groups and individuals. (L2-30, G3)
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Software Subcontract Management (SSM) Policy

SSM policy
checklist

The project follows awritten organizational policy for managing the software
subcontract (L2-44, C1). This policy typically specifies that:

iV

Description

References

Documented standards and procedures are used in selecting
software subcontractors and managing the software
subcontracts. (L2-45, C1, 1)

The contractual agreements form the basis for managing the
subcontract. (L2-45, C1, 2)

Changes to the subcontract are made with the involvement
and agreement of both the prime contractor and the
subcontractor. (L2-45, C1, 3)

SSM policy
goals

Implementation of an effective software subcontract management policy has the
following results:

i

Results of Effectively Implementing SSM Policy

References

The prime contractor selects qualified software
subcontractors. (L2-44, G1)

The prime contractor and the software subcontractor agree
to their commitments to each other. (L2-44, G2)

The prime contractor and the software subcontractor
maintain ongoing communications. (L2-44, G3)

The prime contractor tracks the software subcontractor's
actual results and performance against its commitments.
(L2-44, G4)
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Software Quality Assurance (SQA) Policy

SQA policy
checklist

SQA policy
goals

The project follows awritten organizational policy for implementing software
quality assurance (L2-60, C1). This policy typically specifies that:

i Description References

The SQA function isin place on all software projects. (L2-
60, C1, 1)

The SQA group has areporting channel to senior
management that is independent of: (L2-61, C1, 2)

O the project manager,

O the project's software engineering group, and
0 other software-related groups.

Senior management periodically reviews the SQA

activities and results. (L2-61, C1, 3)

Implementation of an effective software quality assurance policy has the following
results:

i Results of Effectively Implementing SQA Policy References

Software quality assurance activities are planned. (L2-60,
Gl1)

Adherence of software products and activities to applicable
standards, procedures, and requirements is verified
objectively. (L2-60, G2)

Affected groups and individuals are informed of software
guality assurance activities and results. (L2-60, G3)

Noncompliance issues that cannot be resolved within the
software project are addressed by senior management.

(L2-60, G4)

L2-Policy-6
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Software Configuration Management (SCM)

Policy

SCM policy
checklist

The project follows awritten organizational policy for implementing software
configuration management (L2-72, C1). This policy typically specifies that:

iV

Description

References

Responsibility for SCM for each project is explicitly
assigned. (L2-72, C1, 1)

SCM is implemented throughout the project's life cycle.
(L2-72,C1, 2)

SCM isimplemented for externally deliverable software
products, designated internal software work products, and
designated support tools used inside the project (e.g.,
compilers). (L2-72, C1, 3)

The projects establish or have access to arepository for
storing configuration items/units and the associated SCM
records. (L2-72, C1, 4)

The software baselines and SCM activities are audited on a
periodic basis. (L2-73, C1, 5)

SCM policy
goals

Implementation of an effective software configuration management policy has the
following results:

i

Results of Effectively Implementing SCM Policy

References

Software configuration management activities are planned.
(L2-72, G1)

Selected software work products are identified, controlled,
and available. (L2-72, G2)

Changes to identified software work products are controlled.
(L2-72, G3)

Affected groups and individuals are informed of the status
and content of software baselines. (L2-72, G4)
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Level 2 Standards Checklists

Overview

Introduction

Definition

Purpose

What the
standards
checklists are
not

In this section

This section describes the recommended content of selected work productsin the
CMM at maturity level 2.

A standard checklist describes the content of awork product as recommended by
the CMM.

The purpose of the standards checklistsisto provide:

» Guidance in identifying the contents of standard work products that are
recommended by the CMM at level 2.

« Criteriathat an organization can use to evaluate its software standards to
determine if they are consistent with the CMM at level 2.

« Information that can be used to develop software standards that are consistent
with the CMM at level 2.

The standards checklists contain only what is recommended by the CMM, and are
not complete standards in themselves. For example, the standard for the software
development plan (SDP) contains only content recommended by the CMM. Other
sources for the content of a SDP should also be considered, such as ANSI/IEEE
Std 1058.1-1987, DOD-STD-2167, DI-MCCR-80030, etc.

This section covers the following standards:

Standard KPA See Page
Allocated requirements RM L2-Standards-2
Statement of work SPP | L2-Standards-3
Software development plan SPP | L2-Standards-4
Contractual agreement SSM | L2-Standards-5
Software quality assurance plan SQA [ L2-Standards-6
Software configuration management plan SCM [ L2-Standards-7

Note: There are no recommended standards for the software project tracking and
oversight kpa.
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Allocated Requirements

Standard The following table contains what the CMM describes as the recommended
checklist content of allocated requirements:
i Recommended Content

Nontechnical requirements (i.e., the agreements, conditions, and/or
contractual terms) that affect and determine the activities of the software

project. (L2-4, Ab2, 1)
Technical requirements for the software. (L2-4, Ab2, 2)

Acceptance criteriathat will be used to validate that the software products
satisfy the allocated requirements. (L2-4, Ab2, 3)
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Statement of Work

Standard The following table contains what the CMM describes as the recommended
checklist content of the statement of work:
i Recommended Content

Scope of thework. (L2-14, Abl, 1.1)

Technical goals and objectives. (L2-14, Abl, 1.2)
Identification of customers and end users. (L2-14, Abl, 1.3)
Imposed standards. (L2-14, Abl, 1.4)

Assigned responsibilities. (L2-14, Abl, 1.5)

Cost and schedule constraints and goals. (L2-15, Abl, 1.6)

Dependencies between the software project and other organizations. (L2-
15, Abl, 1.7)

Resource constraints and goals. (L2-15, Abl, 1.8)

Other constraints and goals for development and/or maintenance. (L2-15,
Abl, 1.9
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Software Development Plan

Standard
checklist

The following table contains what the CMM describes as the recommended
content of the software development plan:

iV

Recommended Content

Software project's purpose, scope, goals, and objectives. (L2-19, A7, 1)

Selection of a software life cycle. (L2-19, A7, 2)

Identification of the selected procedures, methods, and standards for
devel oping and/or maintaining the software. (L2-20, A7, 3)

Identification of software work products to be developed. (L2-20, A7, 4)

Size estimates of the software work products and any changes to the
software work products. (L2-20, A7, 5)

Estimates of the software project's effort and costs. (L2-20, A7, 6)

Estimated use of critical computer resources. (L2-20, A7, 7)

Software project schedules, including identification of milestones and
reviews. (L2-20, A7, 8)

Identification and assessment of the project's software risks. (L2-20, A7, 9)

Plans for the project's software engineering facilities and support tools.
(L2-20, A7, 10)

L2-Standards-4
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Contractual Agreement

Standard
checklist

The following table contains what the CMM describes as the recommended
content of the contractual agreement between the prime contractor and the

software subcontractor:

iV

Recommended Content

Terms and conditions. (L2-50, A3, 1)

Statement of work. (L2-50, A3, 2)

Requirements for the products to be developed. (L2-50, A3, 3)

List of dependencies between the subcontractor and the prime contractor.
(L2-50, A3, 4)

Subcontracted products to be delivered to the prime contractor. (L2-50, A3,
5)

Conditions under which revisions to products are to be submitted. (L2-50,
A3, 6)

Acceptance procedures and acceptance criteria to be used in evaluating the
subcontracted products before they are accepted by the prime contractor.
(L2-50, A3, 7)

Procedures and evaluation criteria to be used by the prime contractor to
monitor and evaluate the subcontractor's performance. (L2-51, A3, 8)
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Software Quality Assurance Plan

Standard The following table contains what the CMM describes as the recommended
checklist content of the software quality assurance plan:
i Recommended Content

Responsibilities and authority of the SQA group. (L2-64, A2, 1)

Resource requirements for the SQA group (including staff, tools, and
facilities). (L2-64, A2, 2)

Schedule and funding of the project's SQA group activities. (L2-64, A2, 3)

The SQA group's participation in establishing the software development
plan, standards, and procedures for the project. (L2-65, A2, 4)

Evaluations to be performed by the SQA group. (L2-65, A2, 5)
Audits and reviews to be conducted by the SQA group. (L2-65, A2, 6)

Project standards and procedures used as the basis for the SQA group's
reviews and audits. (L2-65, A2, 7)

Procedures for documenting and tracking noncompliance issues to closure.
(L2-65, A2, 8)

Documentation that the SQA group is required to produce. (L2-65, A2, 9)

Method and frequency of providing feedback to the software engineering
group and other software-related groups on SQA activities. (L2-65, A2, 10)
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Software Configuration Management Plan

Standard The following table contains what the CMM describes as the recommended
checklist content of the software configuration management plan:
i Recommended Content

SCM activities to be performed, the schedule of activities, the assigned
responsibilities, and the resources required (including staff, tools, and
computer facilities). (L2-77, A2, 1)

SCM requirements and activities to be performed by the software
engineering group and other software-related groups. (L2-77, A2, 2)
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Level 2 Process Checklists

Overview
Section The purpose of the process checklistsisto provide:
purpose

» Guidance in identifying which processes are required by the CMM at level 2.

« Criteriathat an organization can use to evaluate its software processes to
determine if they are consistent with the CMM at level 2.

« Information that can be used to develop software processes that are consistent
with the CMM at level 2.

In thissection  This section contains checklists for the following key process areas:

Key Process Area See Page
Requirements Management L2-Process-3
Software Project Planning L2-Process-23
Software Project Tracking & Oversight L 2-Process-59
Software Subcontract Management L2-Process-97
Software Quality Assurance L2-Process-129
Software Configuration Management L2-Process-155
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Requirements Management (RM) Process

RM Process - Overview

RM process The purpose of Requirements Management is to establish a common
purpose understanding between the customer and the software project of the customer's
requirements that will be addressed by the software project. (L2-1)

RM process Requirements Management involves establishing and maintaining an agreement

description with the customer on the requirements for the software project. This agreement is
referred to as the "system requirements allocated to the software." The "customer"
may be interpreted as the system engineering group, the marketing group, another
internal organization, or an external customer. The agreement covers both the
technical and nontechnical (e.g., delivery dates) requirements. The agreement
forms the basis for estimating, planning, performing, and tracking the software
project's activities throughout the software life cycle.

The allocation of the system requirements to software, hardware, and other system
components (e.g., humans) may be performed by a group external to the software
engineering group (e.g., the system engineering group), and the software
engineering group may have no direct control of this allocation. Within the
constraints of the project, the software engineering group takes appropriate steps
to ensure that the system requirements allocated to software, which they are
responsible for addressing, are documented and control | ed.

To achieve this control, the software engineering group reviews the initial and
revised system requirements allocated to software to resolve issues before they are
incorporated into the software project. Whenever the system requirements
allocated to software are changed, the affected software plans, work products, and
activities are adjusted to remain consistent with the updated requirements. (L2-1)

Continued on next page
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RM Process - Overview, Continued

Section
overview

The table below contains a description and the location of each checklist for this
key process area.

Checklist Description Page

Roles List of roles participating in process L2-Process-5
activities.

Entry Criteria Description of when the process can start. | L2-Process-8

Inputs Description of the work products used by | L2-Process-9
the process.

Activities Description of the activities of the L2-Process-10
process.

Outputs Description of the work products produced| L2-Process-12
by the process.

Exit Criteria Description of when the processis L2-Process-13
complete.

Reviews and List of reviews and audits. L2-Process-16

Audits

Work Products List of work products to be managed and | L2-Process-18

Managed and controlled.

Controlled

M easurements Description of process measurements. L2-Process-19

Documented List of the activities to be completed L2-Process-20

Procedures according to a documented procedure.

Training List of training. L2-Process-21

Tools List of tools. L2-Process-22

L2-Process-4

CMU/SEI-94-HB-1




RM Process - Roles

Roles

requirements management process.

The table below lists the roles and the activities in which they participate in the

1 Role Activities Participated in... Reference
Affected The allocated requirements are
groups reviewed by: (L2-3, Cl, 2)

O the software managers, and
O other affected groups.

Commitments resulting from the
allocated requirements are negotiated
with the affected groups. (L2-6, Al,
4)

Changes to commitments within the
organization are negotiated with the
affected groups. (L2-7, A3, 1.2)
Changes that need to be made to the
software plans, work products, and
activities resulting from changes to the
allocated requirements are: (L2-8, A3,
2)

O identified,

evaluated,

assessed for risk,

documented,

planned,

communicated to the affected
groups and individuals, and

O tracked to completion.

Changes to commitments resulting
from changes to the allocated
requirements are negotiated with the
affected groups. (L2-10, V3, 3)

O 0Ooogoagd

Continued on next page
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RM Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
requirements management process, continued from the previous page.

iV

Role

Activities Participated in...

Reference

(Affected)
individuals

O Individuals who have experience and
expertise in the application domain and
in software engineering are assigned to
manage the allocated requirements.
(L2-5, Ab3, 1)

0 Changes that need to be made to the
software plans, work products, and
activities resulting from changes to the
allocated requirements are: (L2-8, A3,
2)

O identified,
evaluated,
assessed for risk,
documented,
planned,

communicated to the affected
groups and individuals, and

O tracked to completion.

O 0Ooogoaod

Group
responsible
for analyzing
and allocating

Any allocated requirements identified as
having potential problems are reviewed
with the group responsible for analyzing
and allocating system requirements, and

system necessary changes are made. (L2-6, A1,
requirements | 3)

Individuals Changes to commitments made to

and groups individuals and groups external to the

external to the
organization

organization are reviewed with senior
management. (L2-7, A3, 1.1)

Project
manager

The activities for managing the allocated
requirements are reviewed with the project
manager on both a periodic and event-
driven basis. (L2-9, V2)

Continued on next page
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RM Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
requirements management process, continued from the previous page.

iV

Role

Activities Participated in...

Reference

Senior
management

[0 Changesto commitments made to
individuals and groups external to
the organization are reviewed with
senior management. (L2-7, A3, 1.1)

O The activities for managing the
allocated requirements are reviewed

with senior management on a
periodic basis. (L2-9, V1)

Software
engineering
group

O Members of the softwar e engineering
group and other software-related
groups are trained to perform their
requirements management activities.
(L2-5, Ab4)

O The software engineering group
reviews the allocated requirements
before they are incorporated into the
software project. (L2-5, Al)

O The software engineering group uses
the allocated requirements as the basis
for software plans, work products, and
activities. (L2-6, A2)

O The allocated requirements are
reviewed, and problems are resolved
before the softwar e engineering
group commitsto them. (L2-10, V3,
1)

Softwar e
manager

The allocated requirements are reviewed
by: (L2-3, C1, 2)

0 the software managers, and
O other affected groups.

Softwar e-
related
groups

Members of the software engineering group
and other softwar e-related groups are
trained to perform their requirements
management activities. (L2-5, Ab4)

SQA group

The softwar e quality assurance group
reviews and/or audits the activities and
work products for managing the allocated
requirements and reports results. (L2-9,
V3)
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RM Process - Entry Criteria

I nput-based
entry criteria

The CMM recommends that inputs satisfy the states described in the table bel ow
before entering the requirements management process.

1 Input State Refer ences
Allocated are documented. (L2-3, C1, 1)
requirements

General entry
criteria

The CMM recommends that the conditions described in the table below be
satisfied before entering the requirements management process.

i

Condition

References

The project follows a written organizational policy for
managing the system requirements allocated to software.
(L2-2, C1)

[Refer to Level 2 Policies for additional information
regarding RM poalicy.]

For each project, responsibility is established for analyzing

the system requirements and allocating them to hardware,

software, and other system components. (L2-3, Abl)

This responsibility covers:

[0 Managing and documenting the system requirements
and their allocation throughout the project's life.

O Effecting changes to the system requirements and their
allocation.

Adequate resources and funding are provided for managing
the allocated requirements. (L2-5, Ab3)

I ndividuals who have experience and expertise in the
application domain and in software engineering are assigned
to manage the allocated requirements. (L2-5, Ab3, 1)

Tools to support the activities for managing requirements
are made available. (L2-5, Ab3, 2)

Members of the softwar e engineering group and other
softwar e-related groups are trained to perform their
requirements management activities. (L2-5, Ab4)
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RM Process - Inputs

Inputs

The table below lists the recommended inputs to the requirements management
process.

iV

Input

Org. Input

References

Allocated requirements. (L2-2, C1)

[Refer to Level 2 Standards for additional
information regarding allocated
requirements.]

Changes to the allocated requirements.
(L2-4, Ab1, 2)

Changes to the system requirements. (L2-
4, Abl, 2)

Existing commitments. (L2-7, A3, 1)

Software activities. (L2-3, C1, 3)

Software plans. (L2-3, C1, 3)

Software work products. (L2-3, C1, 3)

System requirements. (L2-3, Abl)

L2-Process-10
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RM Process - Activities

Activities The table below lists the recommended activities for the requirements
management process.

Y Activities References

The softwar e engineering group reviews allocated
requirements before they are incorporated into the software
project. (L2-5, Al)

[Refer to RM Process Reviews and Audits for additional
information.]

Commitments resulting from the allocated requirements are
negotiated with the affected groups. (L2-6, A1,4)

The softwar e engineering group uses the allocated
requirements as the basis for software plans, work products,
and activities. (L2-6, A2)

Changes to the allocated requirements are reviewed and
incorporated into the software project. (L2-7, A3)

O Theimpact to existing commitments is assessed and
changes are negotiated as appropriate.

O Changesto commitments made to individuals and
groups external to the organization are reviewed
with senior management.

0 Changesto commitments within the organization
are negotiated with the affected groups.

[0 Changes that need to be made to the software plans,
work products, and activities resulting from changes to
the allocated requirements are:

O identified,
evaluated,
assessed for risk,
documented,
planned,

communicated to the affected groups and
individuals, and

[0 tracked to completion.

O 0O o0oo0oad

M easurements are made and used to determine the status of
the activities for managing the allocated requirements. (L2-
8, M1)

The activities for managing requirements are reviewed with
senior management on a periodic basis. (L2-9, V1)

Continued on next page
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RM Process - Activities, Continued

Activities, The table below lists the recommended activities for the requirements
continued management process, continued from the previous page.
1 Activities References

The activities for managing the allocated requirements are
reviewed with the project manager on both a periodic and
event-driven basis. (L2-9, V2)

The softwar e quality assurance group reviews and/or
audits the activities and work products for managing the
allocated requirements and reports the results. (L2-9, V3)

[Refer to RM Process Reviews and Audits for additional
information.]

L2-Process-12 CMU/SEI-94-HB-1



RM Process - Outputs

Outputs

The table below lists the recommended outputs produced by the requirements
management process.

iV

Output

Org. Output

References

Allocated requirements. (L2-5, A1)

Changes that need to be made to the
software plans, work products, and
activities resulting from changes to the
allocated requirements. (L2-8, A3, 2)

Changes to allocated requirements. (L2-7,
A3)

Changes to commitments made to
individuals and groups external to the
organization. (L2-7, A3, 1.1)

Changes to commitments within the
organization. (L2-7, A3, 1.2)

Commitments resulting from the allocated
requirements. (L2-6, A1, 4)

Impact to existing commitments. (L2-7,
A3, 1)

Measurements. (L2-8, M1)

Software activities. (L2-10, V3, 2)

Software plans. (L2-10, V3, 2)

Software requirements. (L2-7, A2, 3)

Software work products. (L2-10, V3, 2)
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RM Process - Exit Criteria

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria to exit the requirements management process.
1 Output State Refer ences
AIIo_caIed 0 aredocumented. (L2-3,C1, 1)
requirements O arereviewed by: (L2-3,C1, 2)

O the software managers, and
O other affected groups.

[0 (that are incomplete and
missing) are identified. (L2-5,
Al,1)

[0 arereviewed to determine
whether they are: (L2-6, A1, 2)

O feasible and appropriate to
implement in software,

O clearly and properly stated,

O consistent with each other,
and

O testable.

[0 identified as having potential
problems are reviewed with the
group responsible for
analyzing and allocating
system requirements, and
necessary changes are made.
(L2-6, A1, 3)

0 are managed and controlled.
(L2-7,A2,1)

O arethe basisfor the software
development plan. (L2-7, A2, 2)

O arethe basisfor developing the
software requirements. (L2-7,
A2, 3)

O arereviewed, and problems are
resolved before the software

engineering group commits to
them. (L2-10, V3, 1)

Changesto allocated | [0 arereviewed. (L2-7, A3)

requirements O areincorporated into the
software project. (L2-7, A3)
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RM Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the requirements management process, continued from the previous page.

iV

Output

State

References

Changes to
commitments
resulting from
changes to the
allocated
requirements

are negotiated with the affected
groups. (L2-10,V3, 3)

Changes to
commitments made
to individuals and
groups external to
the organization

are reviewed with senior
management. (L2-7, A3, 1.1)

Changesto
commitments within
the organization

are negotiated with the affected
groups. (L2-7,A3,1.2)

Changes that need to
be made to the
software plans, work
products, and
activities resulting
from changes to the
allocated
requirements

are: (L2-8, A3, 2)
identified,
evaluated,
assessed for risk,
documented,
planned,

communicated to the affected
groups and individuals, and

O tracked to completion.

O
O
O
0
0
O

Commitments
resulting from the
allocated
requirements

are negotiated with the affected
groups. (L2-6, Al, 4)

Impact to existing
commitments
(resulting from
changes to the
allocated
requirements)

isassessed. (L2-7,A3,1)

Measurements (to
determine the status
of the activities for
managing the
allocated
reguirements)

0 aremade. (L2-8, M1)
O areused. (L2-8, M1)

L2-Process-16
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RM Process - Exit Criteria, Continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria, to exit the requirements management process, continued from the previous page.
continued
i Output State References
Software plans O are changed to be consistent

with changes to the allocated
requirements. (L2-3, C1, 3)
O are appropriately revised when

the allocated requirements
change. (L2-10, V3, 2)

Software work O are changed to be consistent

products with changes to the allocated
requirements. (L2-3, C1, 3)

O are appropriately revised when

the allocated requirements
change. (L2-10,V3, 2)

General exit The CMM recommends that the conditions described in the table below be
criteria satisfied to exit the requirement management process.

i

Condition

References

The activities for managing the allocated requirements are
reviewed with senior management on a periodic basis.
(L2-9, V1)

The activities for managing the allocated requirements are
reviewed with the project manager on both a periodic and
event-driven basis. (L2-9, V2)

The softwar e quality assurance group reviews and/or
audits the activities and work products for managing the
allocated requirements and reports the results. (L2-9, V3)

The allocated requirements are reviewed, and problems are
resolved before the softwar e engineering group commits
tothem. (L2-10,V3, 1)

L2-Process-18
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RM Process - Reviews and Audits

Reviews and
audits

The table below lists the recommended reviews and audits for the requirements
management process.

reviewed with the group responsible
for analyzing and allocating system
requirements, and necessary changes
are made.

i Review or Audit Review References
Participants

Allocated requirements are reviewed by: Software
(L2-3,C1, 2) manager s
O the software managers, and Affected
O other affected groups. groups
The softwar e engineering group reviews | Software
allocated requirements before they are engineering
incorporated into the software project. group
(L2-5, A1)
[0 Incomplete and missing allocated

requirements are identified.
[0 The allocated requirements are

reviewed to determine whether they

are:

O feasible and appropriate to

implement in software,

O clearly and properly stated,

O consistent with each other, and

O testable.
O Any allocated requirements identified | Group

as having potential problems are responsible

for analyzing
and allocating
system

requirements

Changes to the allocated requirements are | Not specified
reviewed and incorporated into the inCMM
software project. (L2-7, A3)

Changes to commitments made to Senior
individuals and groups external to the | management

organization are reviewed with senior
management. (L2-7, A3, 1.1)

Continued on next page
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RM Process - Reviews and Audits, Continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the requirements
management process, continued from the previous page.

reguirements are negotiated with the
affected groups.

i Review or Audit Review References
Participants

The activities for managing requirements | Senior

are reviewed with senior management on [ management

aperiodic basis. (L2-9, V1)

The activities for managing the allocated | Project

requirements are reviewed with the manager

project manager on both a periodic and

event-driven basis. (L2-9, V2)

The softwar e quality assurance group SQA group

reviews and/or audits the activities and

work products for managing the allocated

requirements and reports the results. (L2-

9,V3)

At a minimum, these reviews and/or audits

verify that:

[0 The allocated requirements are Software
reviewed, and problems areresolved | engineering
before the softwar e engineering group
group commits to them.

O The software plans, work products, and
activities are appropriately revised
when the allocated requirements
change.

0 Changesto commitments resulting Affected
from changes to the allocated groups

L2-Process-20
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RM Process - Work Products Managed and

Controlled

Work products The table below lists the work products that are recommended to be managed and
managed and  controlled during the requirements management process.

controlled

iV

Work Products Managed and Controlled

References

Allocated requirements. (L2-7, A2, 1)
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RM Process - Measurements

Measurements The table below describes the recommended measurements for the requirements
management process.

i M easur ements References

M easurements are made and used to determine the status of
the activities for managing the allocated requirements. (L2-
8, M1)

Examples of measurements include:
[0 Status of each of the allocated requirements.
0 Change activity for the allocated requirements.

[0 Cumulative number of changes to the allocated
requirements, including total number of changes
proposed, open, approved, and incorporated into the
system baseline.
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RM Process - Documented Procedures

Documented The CMM does not recommend that any activities be performed according to a
procedures documented procedure for the requirements management process.
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RM Process - Training

Training

The table below lists the training recommended for the requirements management
process.

iV

Training

References

Members of the softwar e engineering group and other
softwar e-related groups are trained to perform their
requirements management activities. (L2-5, Ab4)
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RM Process - Tools

Tools

The table below lists the tools recommended for the requirements management

process.

iV

Tools

References

Tools to support the activities for managing requirements.

(L2-5, Ab3, 2)
Examples of support tools include:

O

O
O
O

spreadsheet programs,

tools for configuration management,
tools for traceability, and

tools for test management.
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Software

Project Planning (SPP) Process

SPP Process - Overview

SPP process
purpose

SPP process
description

The purpose of Software Project Planning is to establish reasonable plans for
performing the software engineering and for managing the software project.
(L2-11)

Software Project Planning involves devel oping estimates for the work to be
performed, establishing the necessary commitments, and defining the plan to
perform the work.

The software planning begins with a statement of the work to be performed and
other constraints and goals that define and bound the software project (those
established by the practices of the Requirements Management key process area).
The software planning process includes steps to estimate the size of the software
work products and the resources needed, produce a schedule, identify and assess
software risks, and negotiate commitments. Iterating through these steps may be
necessary to establish the plan for the software project (i.e., the software
development plan).

This plan provides the basis for performing and managing the software project's
activities and addresses the commitments to the software project's customer
according to the resources, constraints, and capabilities of the software project.
(L2-11)

Continued on next page
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SPP Process - Overview, Continued

Section
overview

The table below contains a description and the location of each checklist for this
key process area.

Checklist Description Page

Roles List of roles participating in process L2-Process-25
activities.

Entry Criteria Description of when the process can start. | L2-Process-34

Inputs Description of the work products used by | L2-Process-36
the process.

Activities Description of the activities of the L2-Process-37
process.

Outputs Description of the work products produced| L 2-Process-40
by the process.

Exit Criteria Description of when the processis L2-Process-42
complete.

Reviews and List of reviews and audits. L 2-Process-50

Audits

Work Products List of work products to be managed and | L2-Process-53

Managed and controlled.

Controlled

M easurements Description of process measurements. L2-Process-54

Documented List of the activities to be completed L2-Process-55

Procedures according to a documented procedure.

Training List of training. L 2-Process-56

Tools List of tools. L2-Process-57

L2-Process-28
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SPP Process - Roles

Roles The table below lists the roles and the activities in which they participate in the
software project planning process.

i Role Activities Participated in... Reference
Affected 0 Affected groups review the software
groups project's: (L2-13, C2, 4)

O software size estimates,
O effort and cost estimates,
O schedules, and

O other commitments.

0 The statement of work is reviewed by:
(L2-15, Abl, 2)

0 the project manager,

O the project software manager,

O the other software managers, and
O other affected groups.

O The software engineering group
participates with other affected groups
in the overall project planning
throughout the project'slife. (L2-17,
A3)

O The software development planis
reviewed by: (L2-19, A6, 4)

00 the project manager,

O the project software manager,

O the other software managers, and
O other affected groups.

O The plansfor the project’ s software
engineering facilities and support tools
are reviewed by all affected groups.
(L2-25, A14, 3)

O A summary report from each review
with senior management is prepared
and distributed to the affected groups
and individuals. (L2-26, V1, 5)

Role continues on the next page

Continued on next page
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SPP Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project planning process, continued from the previous page.
i Role Activities Participated in... Reference
Affected 0 The activities for software project
groups, planning are reviewed with the project
continued manager on both a periodic and event-

driven basis. (L2-26, V2)
O Affected groups are represented.

O A summary report from each review
with the project manager is prepared
and distributed to the affected groups
and individuals. (L2-27,V2,7)

Affected O A summary report from each review
individuals with senior management is prepared
and distributed to the affected groups
and individuals. (L2-26,V1,5)

O A summary report from each review
with the project manager is prepared
and distributed to the affected groups
and individuals. (L2-27,V2,7)

Engineering | O Involvement of other engineering
groups groupsin the software activitiesis
negotiated with these groups and is
documented. (L2-13, C2, 3)

O Plansfor software-related groups and
other engineering groupsinvolved in
the activities of the software
engineering group are negotiated with
those groups, the support efforts are
budgeted, and the agreements are
documented. (L2-18, A6, 2)

O Plansfor involvement of the software
engineering group in the activities of
other software-related groups and other
engineering groups are negotiated
with those groups, the support efforts
are budgeted, and the agreements are
documented. (L2-19, A6, 3)

Continued on next page
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SPP Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software project planning process, continued from the previous page.

iV

Role

Activities Participated in...

Reference

Individuals

Where feasible, experienced
individuals, who have expertise in the
application domain of the software
project being planned, are available to
develop the software development plan.
(L2-16, Ab3, 1)

The software managers, software
engineers, and other individuals
involved in the software project
planning are trained in the software
estimating and planning procedures
applicable to their areas of
responsibility. (L2-16, Ab4)

Individuals
and groups
external to the
organization

Senior management reviews all
software project commitments made to
individuals and groups external to
the organization. (L2-13, C2, 5)

Software project commitments made to
individuals and groups external to
the organization are reviewed with
senior management according to a
documented procedure. (L2-17, A4)

Continued on next page
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SPP Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project planning process, continued from the previous page.
i Role Activities Participated in... Reference
Project 0 The software project's commitments
manager are negotiated between: (L2-12, C2,
2)

O the project manager,
O the project software manager, and
O the other software managers.

O The statement of work is reviewed by:
(L2-15, Abl, 2)

O the project manager,

[0 the project software manager,

O the other software managers, and
O other affected groups.

O The software development planis
reviewed by: (L2-19, A6, 4)

O the project manager,

O the project software manager,

0 the other software managers, and
O other affected groups.

O The activities for software project
planning are reviewed with the proj ect
manager on both a periodic and event-
driven basis. (L2-26, V2)

Continued on next page
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SPP Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project planning process, continued from the previous page.
i Role Activities Participated in... Reference
Project 0 A project software manager is
software designated to be responsible for
manager negotiating commitments and

devel oping the project's software
development plan. (L2-12, C1)

O The software project's commitments
are negotiated between: (L2-12, C2,
2)

O the project manager,

O the project software manager,
and

O the other software managers.

0 The statement of work is reviewed by:
(L2-15, Abl, 2)

00 the project manager,

O the project software manager,
O the other software managers, and
O other affected groups.

O The project software manager,
directly or by delegation, coordinates
the project's software planning. (L2-15,
Ab2, 1)

O The software development planis
reviewed by: (L2-19, A6, 4)

0 the project manager,

O the project software manager,
O the other software managers, and
O other affected groups.

Continued on next page
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SPP Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project planning process, continued from the previous page.
i Role Activities Participated in... Reference
Senior O Senior management reviews all
management software project commitments made to

individuals and groups external to the
organization. (L2-13, C2, 5)

0 Software project commitments made to
individuals and groups external to the
organization are reviewed with senior

management according to a
documented procedure. (L2-17, A4)

O The activities for software project
planning are reviewed with senior
management on a periodic basis. (L2-

26, V1)
Software O The software engineering group
engineering participates on the project proposal
group team. (L2-16, Al)

O The software engineering group is
involved in: (L2-17, A1, 1)
O proposal preparation and
submission,
O clarification discussions and
submissions, and
0 negotiations of changes to

commitments that affect the
software project.

0 The software engineering group
reviews the project's proposed
commitments. (L2-17, A1, 2)

Role continues on the next page

Continued on next page
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SPP Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software project planning process, continued from the previous page.

iV

Role

Activities Participated in...

Reference

Software
engineering
group,
continued

The softwar e engineering group
participates with other affected groups
in the overall project planning
throughout the project'slife. (L2-17,
A3)

The softwar e engineering group
reviews the project-level plans. (L2-
17, A3, 1)

Plans for software-related groups and
other engineering groups involved in
the activities of the software
engineering group are negotiated
with those groups, the support efforts
are budgeted, and the agreements are
documented. (L2-18, A6, 2)

Plans for involvement of the software

engineering group in the activities of
other software-related groups and other
engineering groups are negotiated with

those groups, the support efforts are
budgeted, and the agreements are
documented. (L2-19, A6, 3)

Software
engineers

The software managers, software

engineers, and other individuals involved
in the software project planning are trained

in software estimating and planning
procedures applicable to their areas of
responsibility. (L2-16, Ab4)

Continued on next page
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SPP Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project planning process, continued from the previous page.
1 Role Activities Participated in... Reference
Software O The software project's commitments
manager are negotiated between: (L2-12, C2,
2)

0 the project manager,
O the project software manager, and
O the other software managers.

O The statement of work is reviewed by:
(L2-15, Abl, 2)

O the project manager,

0 the project software manager,

0 the other software managers, and
O other affected groups.

O Responsibilities for the software work
products and activities are partitioned
and assigned to software managersin
atraceable, accountable manner. (L2-
15, Ab2, 2)

O The software managers, software
engineers, and other individuals
involved in the software project
planning are trained in software
estimating and planning procedures
applicable to their areas of
responsibility. (L2-16, Ab4)

O The software development planis
reviewed by: (L2-19, A6, 4)

O the project manager,

[0 the project software manager,

O the other software managers, and
O

other affected groups.

Continued on next page
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SPP Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
software project planning process, continued from the previous page.

continued

i

Role

Activities Participated in...

Reference

Softwar e-
related
groups

0 Plansfor software-related groups and

other engineering groups involved in
the activities of the software

engineering group are negotiated with

those groups, the support efforts are
budgeted, and the agreements are
documented. (L2-18, A6, 2)

0 Plansfor involvement of the software
engineering group in the activities of
other softwar e-related groups and

other engineering groups are negotiated

with those groups, the support efforts

are budgeted, and the agreements are

documented. (L2-19, A6, 3)

SQA group

The softwar e quality assurance group
reviews and/or audits the activities and

work products for software project planning

and reports the results. (L2-27, V3)
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SPP Process - Entry Criteria

I nput-based
entry criteria

The CMM recommends that inputs satisfy the states described in the table bel ow
before entering the software project planning process.

iV

Input

State

References

Cost data

O arefrom the organization’'s
projects when possible. (L2-22,
A10, 2.1)

[0 takeinto account the effort and
significant costs that go into

making the software work
products. (L2-22, A10, 2.2)

Historical data

are used where available. (L2-21,
A9, 3)

Productivity data

O arefrom the organization’'s
projects when possible. (L2-22,
Al0, 2.1)

[0 takeinto account the effort and
significant costs that go into

making the software work
products. (L2-22, A10, 2.2)

Statement of work

O isdocumented. (L2-14, Abl)
isapproved. (L2-14, Abl)

O existsfor the software project.
(L2-14, Abl)

O isreviewed by: (L2-15, Abl, 2)
O the project manager,

|

O the project software
manager,

O the other software
manager s, and

[0 other affected groups.

O ismanaged and controlled. (L2-
15, Abl, 3)
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SPP Process - Entry Criteria, Continued

General entry  The CMM recommends that the conditions described in the table below be
satisfied before entering the software project planning process.

criteria

iV

Condition

References

A project software manager is designated to be
responsible for negotiating commitments and devel oping the
project's software development plan. (L2-12, C1)

The project follows a written organizational policy for
planning a software project. (L2-12, C2)

[Refer to Level 2 Policies for additional information
regarding SPP policy.]

Responsibilities for developing the software development
plan are assigned. (L2-15, Ab2)

Responsibilities for the software work products and
activities are partitioned and assigned to software
manager s in atraceable, accountable manner. (L2-15,
Ab2, 2)

Adequate resources and funding are provided for planning
the software project. (L2-16, Ab3)

Where feasible, experienced individuals who have
expertise in the application domain of the software project
being planned are available to develop the software
development plan. (L2-16, Ab3, 1)

Tools to support the software project planning activities are
made available. (L2-16, Ab3, 2)

The softwar e manager s, software engineers, and other
individuals involved in the software project planning are
trained in the software estimating and planning procedures
applicable to their areas of responsibility. (L2-16, Ab4)

Software project planning is initiated in the early stages of,
and in parallel with, the overall project planning. (L2-17,
A2)
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SPP Process - Inputs

Inputs

The table below lists the recommended inputs to the software project planning
process.

iV

Input

Org. Input

References

Allocated requirements. (L2-18, A6, 1.4)

[Refer to Level 2 Standards for additional
information regarding allocated
requirements.]

Cost data. (L2-22, A10, 2.1)

Customer's standards. (L2-18, A6, 1.1)

Historical data (where available). (L2-21,
A9, 3)

Productivity data (historical and/or
current). (L2-22, A10, 2)

Project proposal. (L2-16, Al)

Project's standards. (L2-18, A6, 1.2)

Proposed commitments. (L2-17, A1, 2)

Statement of work. (L2-14, Abl)

[Refer to Level 2 Standards for additional
information regarding a statement of work.]
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SPP Process - Activities

Activities The table below lists the recommended activities for the software project planning
process.
i Activities References

The softwar e engineering group participates on the
project proposal team. (L2-16, A1)
O The software engineering group isinvolved in: (L2-
17, A1, 1)
O proposal preparation and submission,
O clarification discussions and submissions, and
[0 negotiations of changes to commitments that affect
the software project.
[0 The softwar e engineering group reviews the project's
proposed commitments. (L2-17, A1, 2)
The softwar e engineering group reviews the project-level
plans. (L2-17, A3, 1)

Software project commitments made to individuals and
groups external to the organization are reviewed with
senior management according to a documented procedure.
(L2-17, A4)

A software life cycle with predefined stages of manageable
sizeisidentified or defined. (L2-17, A5)

The project's software development plan is devel oped
according to a documented procedure. (L2-18, A6)

[Refer to Level 2 Procedure Checklists for additional
information.]

The plan for the software project is documented. (L2-19,
A7)

Software work products that are needed to establish and
maintain control of the software project are identified. (L2-
20, A8)

Estimates for the size of the software work products (or
changes to the size of software work products) are derived
according to a documented procedure. (L2-21, A9)

[Refer to Level 2 Procedure Checklists for additional
information.]

Estimates for the software project's effort and costs are
derived according to a documented procedure. (L2-22, A10)

[Refer to Level 2 Procedure Checklists for additional
information.]
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SPP Process - Activities, continued

Activities, The table below lists the recommended activities for the software project planning
continued process, continued from the previous page.
i Activities References

Estimates for critical computer resources are derived
according to a documented procedure. (L2-23, A11)

[Refer to Level 2 Procedure Checklists for additional
information.]

The project's software schedule is derived according to a
documented procedure. (L2-23, A12)

[Refer to Level 2 Procedure Checklists for additional
information.]

The software risks associated with the cost, resource,
schedule, and technical aspects of the project are identified,
assessed, and documented. (L2-24, A13)

O Therisks are analyzed and prioritized based on their
potential impact to the project.

O Contingencies for the risks are identified.

Plans for the project's software engineering facilities and
support tools are prepared. (L2-25, Al14)

[0 Responsibilities are assigned and commitments are
negotiated to procure or develop these facilities and
support tools. (L2-25, Al14, 2)

0 The plans arereviewed by all affected groups. (L2-25,
Al4, 3)

Software planning data are recorded. (L2-25, A15)

O Information recorded includes the estimates and the
associated information needed to reconstruct the
estimates and assess their reasonableness. (L2-25, A15,
1)

M easurements are made and used to determine the status of

the software planning activities. (L2-25, M1)

The activities for software project planning are reviewed
with senior management on a periodic basis. (L2-26, V1)

[Refer to SPP Process Reviews and Audits for additional
information.]

Continued on next page
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SPP Process - Activities, continued

Activities, The table below lists the recommended activities for the software project planning
continued process continued from the previous page.
i Activities References

The activities for software project planning are reviewed
with the project manager on both a periodic and event-
driven basis. (L2-26, V2)

[Refer to SPP Process Reviews and Audits for additional
information.]

The softwar e quality assurance group reviews and/or
audits the activities and work products for software planning
and reports the results. (L2-27, V3)

[Refer to SPP Process Reviews and Audits for additional
information.]
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SPP Process - Outputs

Outputs

The table below lists the recommended outputs produced by the software project
planning process.

iV

Output

Org. Outputs

References

Action items resulting from reviews with
senior management. (L2-26, V1, 4)

Action items resulting from reviews with
the project manager. (L2-27,V2, 6)

Assumptions made in deriving the
estimates for the software project's effort
and costs. (L2-23, A10, 4)

Assumptions made in deriving the project's
software schedule. (L2-24, A12, 5)

Contingencies for the risks associated with
the cost, resource, schedule, and technical
aspects of the project. (L2-24, A13, 2)

Distributions of effort, staffing, and cost
estimates over the software life cycle.
(L2-23, A10, 3.3)

Estimates for the project's critical
computer resources. (L2-23, A11)

Estimates for the size of the software work
products (or changes to the size of
software work products). (L2-21, A9)

Estimates for the software project's effort
and costs. (L2-22, A10)

Estimates of capacity requirements for the
project's software engineering facilities
and support tools. (L2-25, Al4, 1)

Estimates of the critical computer
resources for the project. (L2-23, Al1, 3)

M easurements to determine the status of
the software planning activities. (L2-25,
M1)

Plans for involvement of the software
engineering group in the activities of
other software-related groups and other
engineering groups. (L2-19, A6, 3)

Plans for softwar e-related groups and
other engineering groupsinvolved in the
activities of the software engineering
group. (L2-18, A6, 2)
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SPP Process - Outputs, cContinued

Outputs, The table below lists the recommended outputs produced by the software project
planning process, continued from the previous page.

continued

iV

Output

Org. Outputs

References

Plans for the project's software engineering
facilities and support tools. (L2-25, A14)

Project's software development plan. (L2-
15, Ab2)

[Refer to Level 2 Standards for additional
information regarding the software
development plan.]

Project's software schedule. (L2-23, A12)

Size estimating assumptions. (L2-21, A9,
4)

Software life cycle. (L2-17, A5)

Software planning data. (L2-25, A15)

Software project commitments. (L2-17,
A4)

Software risks associated with the cost,
resource, schedule, and technical aspects
of the project. (L2-24, A13)

Software work products that are needed to
establish and maintain control of the
software project. (L2-20, A8)

Sources and rationale for productivity data
used for estimating the software project's
effort and costs. (L2-22, A10, 2)

Summary report from each review with
senior management. (L2-26, V1, 5)

Summary report from each review with the
project manager. (L2-27,V2,7)

Time phasing of activities. (L2-22, A10,
3.2)
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SPP Process - Exit Criteria

Output-based
exit criteria

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project planning process.

(project's software)
schedule

1 Output State Refer ences
Actio.n items O areassigned. (L2-26, V1, 4)
resulting from O arereviewed. (L2-26, V1, 4)
reviews with senior
management O aretracked to closure. (L2-26,

V1, 4)
Actio_n items O areassigned. (L2-27,V2, 6)
resulting from O arereviewed. (L2-27, V2, 6)
reviews with the
proj ect manager 0 aretracked to closure. (L2-27,
V2, 6)
Assumptions made in| [ are documented. (L2-23, A10,
deriving the 4)
estimates for the 0 arereviewed. (L2-23, A10, 4)
software project's
costs 0 areagreedto. (L2-23, Al0, 4)
Assumptionsmadein| 0 are documented. (L2-23, A10,
deriving the 4)
estimates for the 0 arereviewed. (L2-23, A10, 4)
software project's
effort O areagreedto. (L2-23, Al0, 4)
Assumptions made in | are documented. (L2-24, A12, 5)
deriving the

Contingencies for the
risks (associated with
the cost, resource,
schedule, and
technical aspects of
the project)

are identified. (L2-24, A13, 2)

Critical computer
resources for the
project

areidentified. (L2-23, Al1, 1)

Distributions of cost
estimates over the
software life cycle

are prepared. (L2-23, A10, 3.3)

Distributions of effort
estimates over the
software life cycle

are prepared. (L2-23, A10, 3.3)
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SPP Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below

to exit the software project planning process, continued from the previous page.

iV

Output

State

References

Distributions of
staffing estimates
over the software life
cycle

are prepared. (L2-23, A10, 3.3)

Estimates for the
project's critical
computer resources

are derived according to a
documented procedure. (L2-23,
All)

are related to the estimates of:
(L2-23, Al1, 2)

O the size of the software work
products,

[0 the operational processing
load, and

O the communications traffic.

are documented. (L2-23, A11,
3)

arereviewed. (L2-23, All, 3)
are agreed to. (L2-23, Al1, 3)

Estimates for the size
of the software work
products (or changes
to the size of
software work
products)

|

are derived according to a
documented procedure. (L2-21,
A9)

are made for all major software
work products and activities.
(L2-21, A9, 1)

are documented. (L2-21, A9, 5)
arereviewed. (L2-21, A9, 5)
are agreed to. (L2-21, A9, 5)

Continued on next page
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SPP Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project planning process, continued from the previous page.

costs

1 Output State Refer ences
Estimates for the O arederived according to a
software project's documented procedure. (L2-22,

A10)

O arerelated to the size estimates
of the software work products (or
the size of the changes). (L2-22,
A10, 1)

O are based on past experience.
(L2-22, A10, 3)

Estimates for the
software project's
effort

O arederived according to a
documented procedure. (L2-22,
A10)

[0 arerelated to the size estimates
of the software work products (or
the size of the changes). (L2-22,
A10, 1)

[0 are based on past experience.
(L2-22, A10, 3)

Estimates of capacity
requirements for (the
project’s software
engineering)
facilities and support
tools

are based on the size estimates of
the software work products and other
characteristics. (L2-25, A14, 1)

Measurements (to
determine the status
of the software
planning activities)

are made. (L2-25, M1)
are used. (L2-25, M1)

Plans for
involvement of the
software
engineering group
in the activities of
other software-
related groups and
other engineering
groups

are negotiated with those groups, the
support efforts are budgeted, and the
agreements are documented. (L2-19,
AB, 3)
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Plans for software-
related groups and
other engineering
groupsinvolvedin
the activities of the
software
engineering group

are negotiated with those groups, the
support efforts are budgeted, and the
agreements are documented. (L2-18,
A6, 2)

Continued on next page
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SPP Process - Exit Criteria, continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria,  to exit the software project planning process, continued from the previous page.
continued
1 Output State Refer ences
Plans for the O areprepared. (L2-25, Al4)
project’s software O arereviewed by all affected

engineering facilities
and support tools

Project's software O ismanaged and controlled. (L2-
development plan 13, C2, 6)

groups. (L2-25, A14, 3)

O isdeveloped according to a
documented procedure. (L2-18,
Ab)

O isbased on and conforms to:
(L2-18, A6, 1)
O the customer's standards, as
appropriate;
O the project's standards;

O the approved statement of
work; and

O the allocated requirements.
O isreviewed by: (L2-19, A6, 4)
0 the project manager,

[0 the project software
manager,

O the other software
manager s, and

O other affected groups.
O isdocumented. (L2-19, A7)

Continued on next page
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SPP Process - Exit Criteria, continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria, to exit the software project planning process, continued from the previous page.
continued
1 Output State Refer ences
Project's software O isderived according to a
schedule documented procedure. (L2-23,
A12)

O isrelatedto: (L2-24, A12, 1)

O the size estimate of the
software work products (or
the size of changes), and

O the software effort and costs.

[0 isbased on past experience.
(L2-24, A12, 2)

O Similar projects are used
when possible.

0 accommodates the imposed
milestone dates, critical
dependency dates, and other
constraints. (L2-24, A12, 3)

O activities are of appropriate
duration and the milestones are
of appropriate time separation to
support accuracy in progress
measurement. (L2-24, Al12, 4)

O isdocumented. (L2-24, A12, 6)
O isreviewed. (L2-24, A12, 6)

[0 isagreedto. (L2-24, A12, 6)
Results (of SQA arereported. (L2-27,V3)

group reviews and/or
audits of the
activities and work

products for software
project planning)

Size estimating are documented. (L2-21, A9, 4)

assumptions

Software lifecycle | O isidentified or defined. (L2-17,
Ab)

O has predefined stages of
manageable size. (L2-17, A5)
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SPP Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below

to exit the software project planning process, continued from the previous page.

iV

Output

State

References

Software planning
data

arerecorded. (L2-25, A15)

O Information recorded
includes the estimates and
the associated information
needed to reconstruct the
estimates and assess their
reasonableness. (L2-25,
A15, 1)

are managed and controlled.
(L2-25, A15, 2)

Software project's
commitments

are negotiated between: (L2-12,
C2,2)

0 the project manager,

[0 the project software
manager, and

O the other software
managers.

made to individuals and
groups external to the
organization are reviewed with
senior management according
to a documented procedure. (L-
17, A4)

Software risks
associated with the
cost, resource,
schedule, and
technical aspects of
the project

O o0Oo0oagaoagd

areidentified. (L2-24, A13)
are assessed. (L2-24, A13)
are documented. (L2-24, A13)
are analyzed. (L2-24, A13,1)

are prioritized based on their
potential impact to the project.
(L2-24, A13, 1)

Software work
products

are decomposed to the granularity

needed to meet the estimating
objectives. (L2-21, A9, 2)

Continued on next page

L2-Process-56

CMU/SEI-94-HB-1



SPP Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project planning process, continued from the previous page.

iV

Output

State

References

Software work
products that are
needed to establish
and maintain control
of the software
project

are identified. (L2-20, A8)

Sources for
productivity data that
are used to estimate
the software project's
effort and costs

are documented. (L2-22, A10, 2)

Rationale for
productivity data that
are used to estimate
the software project's
effort and costs

are documented. (L2-22, A10, 2)

Staffing estimates

are based on past experience. (L2-

22, A10, 3)

Summary report from
each meeting with
senior management

O isprepared. (L2-26,V1,5)

[0 isdistributed to the affected
groups and individuals. (L2-

26, V1, 5)

Summary report from
each meeting with
the project manager

0 isprepared. (L2-27,V2,7)

O isdistributed to the affected
groups and individuals. (L2-

27,V2,7)

Time phasing of
activities

isderived. (L2-22, A10, 3.2)

Continued on next page
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SPP Process - Exit Criteria, continued

General exit ~ The CMM recommends that the conditions described in the table below be
criteria satisfied to exit the software project planning process.

iy Condition References

The system requirements allocated to software are used as
the basis for planning the software project. (L2-12, C2, 1)

Involvement of other engineering groups in the software
activitiesis negotiated with these groups and is
documented. (L2-13, C2, 3)

Affected groupsreview the project's: (L2-13, C2, 4)
O software size estimates,

O effort and cost estimates,

O schedules, and

O other commitments.

Senior management reviews all software project
commitments made to individuals and groups external to
the organization. (L2-13, C2, 5)

The softwar e engineering group participates on the
project proposal team. (L2-16, Al)

The softwar e engineering group reviews the project’s
proposed commitments. (L2-17, A1, 2)

The softwar e engineering group participates with other
affected groupsin the overall project planning throughout
the project’slife. (L2-17, A3)

The softwar e engineering group reviews the project-level
plans. (L2-17, A3, 1)

Productivity data (historical and/or current) are used for the
estimates when available. (L2-22, A10, 2)

Responsibilities are assigned and commitments are
negotiated to procure or develop the project's facilities and
tools. (L2-25, Al4, 2)

The activities for software project planning are reviewed
with senior management on a periodic basis. (L2-26, V1)

The activities for software project planning are reviewed
with the project manager on both a periodic and event-
driven basis. (L2-26, V2)

The softwar e quality assurance group reviews and/or
audits the activities and work products for software project
planning, and reports the results. (L2-27, V3)
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SPP Process - Reviews and Audits

Reviews and
audits

The table below lists the recommended reviews and audits for the software project
planning process.

organization are reviewed with senior
management. (L2-17, A4)

i Review or Audit Review References
Participants

Affected groups review the software Affected

project's: (L2-13, C2, 4) groups

0 software size estimates,

O effort and cost estimates,

O schedules, and

[0 other commitments.

Senior management reviews all software | Senior

project commitments made to individuals [ management

and groups exter nal to the organization.

(L2-13, C2, 5)

The statement of work is reviewed by: Project

(L2-15, Abl, 2) manager

O the project manager, Project

O the project software manager, softwar e
manager

O the other software managers, and Software

[0 other affected groups. manager s
Affected
groups

The softwar e engineering group reviews | Software

the project's proposed commitments. (L2- | engineering

17, A1, 2) group

The softwar e engineering group reviews | Software

the project-level plans. (L2-17, A3, 1) engineering
group

Software project commitments made to Senior

individuals and groups external to the | management

CMU/SEI-94-HB-1
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The software development planis
reviewed by: (L2-19, A6, 4)

O

0
0
O

the project manager,

the proj ect software manager,
the other software manager s, and
other affected groups.

Project
manager
Project
software
manager
Software
manager s

Affected
groups

Continued on next page
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SPP Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software project
planning process, continued from the previous page.

i Review or Audit Review References
Participants
Size estimates are documented, reviewed, | Not specified
and agreed to. (L2-21, A9, 5) inthe CMM
Estimates and the assumptions made in Not specified
deriving the estimates are documented, intheCMM
reviewed, and agreed to. (L2-23, A10, 4)
Estimates of the critical computer Not specified
resources are documented, reviewed, and | inthe CMM
agreed to. (L2-23, Al1, 3)
The software schedule is documented, Not specified
reviewed, and agreed to. (L2-24, A12,6) |intheCMM
The plans for the project’ s software Affected
engineering facilities and support tools are | groups
reviewed by all affected groups. (L2-25,
Al4, 3)
The activities for software project planning | Senior
are reviewed with senior management on | management
aperiodic basis. (L2-26, V1)
O Thetechnical, cost, staffing, and
schedule performance is reviewed.
[0 Conflicts and issues not resolvable at
lower levels are addressed.
O Software project risks are addressed.
O Action items are assigned, reviewed,
and tracked to closure.
O A summary report from each meeting
is prepared and distributed to the Affected
affected groups and individuals. groups and
individuals

Continued on next page
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SPP Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software project
planning process, continued from the previous page.

iV

Review or Audit

Review
Participants

References

The activities for software project planning
are reviewed with the project manager on
both a periodic and event-driven basis.
(L2-26, V2)

O Affected groups are represented.

[0 Status and current results of the
software project planning activities are
reviewed against the software project's
statement of work and allocated
requirements.

0 Dependencies between groups are
addressed.

O Conflicts and issues not resolvable at
lower levels are addressed.

[0 Software project risks are reviewed.

O Action items are assigned, reviewed,
and tracked to closure.

O A summary report from each meeting
is prepared and distributed to the
affected groups and individuals.

Project
manager

Affected
groups

The softwar e quality assurance group

reviews and/or audits the activities and

work products for software project planning

and reports the results. (L2-27, V3)

At aminimum, the reviews and/or audits

verify:

[0 The activities for software estimating
and planning.

O The activities for reviewing and
making project commitments.

O The activities for preparing the
software development plan.

O The standards used for preparing the
software development plan.

00 The content of the software
development plan.

SQA group
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SPP Process - Work Products Managed and
Controlled

Work products The table below lists the work products recommended to be managed and
managed and  controlled during the software project planning process.
controlled

i Work Products Managed and Controlled References
Project's software development plan. (L2-13, C2, 6)
Statement of work. (L2-15, Abl, 3)

Software planning data. (L2-25, A15, 2)
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SPP Process - Measurements

Measurements The table below lists the measurements recommended for the software project
planning process.

iV

M easur ements

References

Software planning data. (L2-25, A15)

O Information recorded includes the estimates and the
associated information needed to reconstruct the
estimates and assess their reasonableness. (L2-25, A15,
1)

M easurements are made and used to determine the status of
the software planning activities. (L2-25, M1)

Examples of measurements include:

[0 Completions of milestones for the software project
planning activities compared to the plan.

O Work completed, effort expended, and funds expended
in the software project planning activities compared to
the plan.
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SPP Process - Documented Procedures

Documented Thetable below lists the activities for the software project planning process
procedures recommended to be performed according to a documented procedure.

1 Documented procedures References

Software project commitments made to individuals and
groups external to the organization are reviewed with
senior management according to a documented procedure.
(L2-17, A4)

The project's software development plan is devel oped
according to a documented procedure. (L2-18, A6)

[Refer to Level 2 Procedure Checklists for additional
information.]

Estimates for the size of the software work products (or
changes to the size of software work products) are derived
according to a documented procedure. (L2-21, A9)

[Refer to Level 2 Procedure Checklists for additional
information.]

Estimates for the software project's effort and costs are
derived according to a documented procedure. (L2-22, A10)
[Refer to Level 2 Procedure Checklists for additional
information.]

Estimates for the project's critical computer resources are
derived according to a documented procedure. (L2-23, All)
[Refer to Level 2 Procedure Checklists for additional
information.]

The project's software schedule is derived according to a
documented procedure. (L2-23, A12)

[Refer to Level 2 Procedure Checklists for additional
information.]
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SPP Process - Training

Training The table below lists the training recommended for the software project planning
process.
1 Training References

The softwar e manager s, softwar e engineers, and other
individuals involved in the software project planning are
trained in the software estimating and planning procedures
applicable to their areas of responsibility. (L2-16, Ab4)
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SPP Process - Tools

Tools The table below lists the tools recommended for the software project planning
process.
1 Tools References
Tools to support software project planning activities. (L2-
16, Ab3, 2)

Examples of support tools include:

[0 spreadsheet programs,

O estimating models, and

O project planning and scheduling programs.
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Software Project Tracking and Oversight (SPTO)
Process

SPTO Process - Overview

SPTO process The purpose of Software Project Tracking and Oversight is to provide adequate

purpose visibility into actual progress so that management can take effective actions when
the software project's performance deviates significantly from the software plans.
(L2-29)

SPTO process Software Project Tracking and Oversight involves tracking and reviewing the

description software accomplishments and results against documented estimates,
commitments, and plans, and adjusting these plans based on the actual
accomplishments and results.

A documented plan for the software project (i.e., the software development plan,
as described in the Software Project Planning key process area) is used as the
basis for tracking the software activities, communicating status, and revising
plans. Software activities are monitored by the management. Progressis
primarily determined by comparing the actual software size, effort, cost, and
schedule to the plan when selected software work products are completed and at
selected milestones. When it is determined that the software project's plans are
not being met, corrective actions are taken. These actions may include revising
the software development plan to reflect the actual accomplishments and
replanning the remaining work or taking actions to improve the performance. (L2-
29)

Continued on next page
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SPTO Process - Overview, Continued

Section
overview

The table below contains a description and the location of each checklist for this
key process area.

Checklist Description Page

Roles List of roles participating in process L 2-Process-61
activities.

Entry Criteria Description of when the process can start. | L2-Process-68

Inputs Description of the work products used by | L2-Process-70
the process.

Activities Description of the activities of the L2-Process-71
process.

Outputs Description of the work products produced| L2-Process-75
by the process.

Exit Criteria Description of when the processis L2-Process-79
complete.

Reviews and List of reviews and audits. L 2-Process-88

Audits

Work Products List of work products to be managed and | L2-Process-92

Managed and controlled.

Controlled

M easurements Description of process measurements. L2-Process-93

Documented List of the activities to be completed L2-Process-94

Procedures according to a documented procedure.

Training List of training. L2-Process-95

Tools List of tools. L 2-Process-96
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SPTO Process - Roles

Roles

The table below lists the roles and the activities in which they participate in the
software project tracking and oversight process.

i Role Activities Participated in... Reference
Affected O Changes to the software commitments
groups are made with the involvement and

agreement of the affected groups.
(L2-30, C2, 4)

Changes in size estimates of the
software work products that affect
software commitments are negotiated
with the affected groups and are
documented. (L2-36, A5, 5)

Changes in staffing and other software
costs that affect software commitments
are negotiated with the affected
groups and are documented. (L2-36,
AG, 4)

Changes in estimates of critical
computer resources that affect software
commitments are negotiated with the
affected groups and are documented.
(L2-37, A7, 2)

Software schedule revisions that affect
software commitments are negotiated
with the affected groups and are
documented. (L2-37, A8, 3)

Formal reviews to address the
accomplishments and results of the
software project are conducted at
selected project milestones according
to a documented procedure. (L2-39,
A13)

These reviews:

O Are conducted with the customer,
end user, and affected groups
within the organization, as
appropriate. (L2-39, A13, 2)

A summary status report from each

review (meeting) with senior

management is prepared and
distributed to the affected groups.

(L2-40,V1,5)

Role continues on the next page
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SPTO Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project tracking and oversight process, continued from the previous page.
i Role Activities Participated in... Reference
Affected 0 The activities for software project
groups, tracking and oversight are reviewed
continued with the project manager on both a
periodic and event-driven basis. (L2-
41, V?2)
O Affected groups are represented.
(L2-41,V2,1)

O A summary status report from each
(review meeting) with the project
manager is prepared and
distributed to the affected groups.
(L2-41,V2,8)

Customer 0 Formal reviews to address the
accomplishments and results of the
software project are conducted at
selected project milestones according
to a documented procedure. (L2-39,
Al13)

These reviews:

O Are conducted with the customer,
end user, and affected groups
within the organization, as
appropriate. (L2-39, A13, 2)

End user 0 Formal reviews to address the
accomplishments and results of the
software project are conducted at
selected project milestones according
to a documented procedure. (L2-39,
A13)

These reviews:
O Are conducted with the customer,
end user, and affected groups

within the organization, as
appropriate. (L2-39, Al3, 2)

Continued on next page
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SPTO Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project tracking and oversight process, continued from the previous page.
i Role Activities Participated in... Reference
First-line O First-line softwar e manager s receive
software orientation in the technical aspects of
manager s the software project. (L2-32, Ab5)

O Members of the software engineering
group report their technical statusto
their first-line manager on aregular
basis. (L2-37, A9, 1)

O The software engineering group
conducts periodic internal reviews to
track technical progress, plans,
performance, and issues against the
software development plan. (L2-38,
Al12)

These reviews are conducted between:

O Thefirst-line software managers
and their software task leaders.

0 The project software manager,

first-line softwar e managers, and
other software managers, as

appropriate.
Individuals O Senior management reviews all
and groups commitment changes and new software
external to the project commitments made to
organization individuals and groups external to

the organization. (L2-31, C2, 5)

0 Software project commitments and
changes to commitments made to
individuals and groups external to
the organization are reviewed with
senior management according to a
documented procedure. (L2-35, A3)

Continued on next page

L2-Process-76 CMU/SEI-94-HB-1



SPTO Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project tracking and oversight process, continued from the previous page.
i Role Activities Participated in... Reference
Project 0 The project manager iskept informed
manager of the software project's status and

issues. (L2-30, C2, 2)

O High-risk areas associated with cost,
resource, schedule, and technical
aspects of the project are reviewed
with the project manager on aregular
basis. (L2-38, A10, 2)

O The activities for software project
tracking and oversight are reviewed

with the project manager on both a
periodic and event-driven basis. (L2-

41,V2)
Project O A project software manager is
software designated to be responsible for the
manager project's software activities and results.
(L2-30, C1)

O The project software manager
explicitly assigns responsibility for
software work products and activities.
(L2-31, Ab2)

O The software engineering group
conducts periodic internal reviewsto
track technical progress, plans,
performance, and issues against the
software development plan. (L2-38,
Al2)

These reviews are conducted between:
O Thefirst-line software managers
and their software task |eaders.

O The project software manager,
first-line software managers, and
other software managers, as

appropriate.

Continued on next page
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SPTO Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project tracking and oversight process, continued from the previous page.
i Role Activities Participated in... Reference
Senior O Senior management reviews all
management commitment changes and new software

project commitments made to
individuals and groups external to the
organization. (L2-31, C2, 5)

0 Software project commitments and
changes to commitments made to
individuals and groups external to the
organization are reviewed with senior
management according to a
documented procedure. (L2-35, A3)

O The activities for software project
tracking and oversight are reviewed
with senior management on a
periodic basis. (L2-40, V1)

Software O Approved changes to commitments that
engineering affect the software project are
group communicated to the members of the

softwar e engineering group and other
software-related groups. (L2-35, A4d)

O Members of the softwar e engineering
group report their technical status to
their first-line manager on a regular
basis. (L2-37, A9, 1)

O The software engineering group
conducts periodic internal reviewsto
track technical progress, plans,
performance, and issues against the
software development plan. (L2-38,
Al12)

Continued on next page
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SPTO Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project tracking and oversight process, continued from the previous page.
i Role Activities Participated in... Reference
Software O The software manager s and the
manager software task leaders are assigned

specific responsibilities for tracking the
software project. (L2-32, Ab3, 1)

O The software managers are trained in
managing the technical and personnel
aspects of the software project. (L2-32,
Ab4)

O The software engineering group
conducts periodic internal reviews to
track technical progress, plans,
performance, and issues against the
software development plan. (L2-38,
Al12)

These reviews are conducted between:

O Thefirst-line software managers
and their software task leaders.

0 The project software manager, first-
line software managers, and other
softwar e managers, as
appropriate.

O Formal review to address the
accomplishments and results of the
software project are conducted at
selected project milestones according
to a documented procedure. (L2-39,
A13)

These reviews:
0 Use materialsthat arereviewed
and approved by the responsible

software managers. (L2-39, A13,
3)

Continued on next page
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SPTO Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software project tracking and oversight process, continued from the previous page.
i Role Activities Participated in... Reference
Softwar e- Approved changes to commitments that
related affect the software project are
groups communicated to the members of the

software engineering group and other
softwar e-related groups. (L2-35, A4)

SQA group The softwar e quality assurance group
reviews and/or audits the activities and
work products for software project tracking
and oversight and reports the results. (L2-

41, V3)
Softwaretask | 0 The software managers and the
leaders softwar e task leaders are assigned

specific responsibilities for tracking the
software project. (L2-32, Ab3, 1)

O The software engineering group
conducts periodic internal reviewsto
track technical progress, plans,
performance, and issues against the
software development plan. (L2-38,
Al12)

These reviews are conducted between:

O Thefirst-line software managers
and their software task leaders.
O The project software manager, first-

line software managers, and other
software managers, as appropriate.
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SPTO Process - Entry Criteria

Input-based ~ The CMM recommends that inputs satisfy the states described in the table below
entry criteria  before entering the software project tracking and oversight process.

1 Input State Refer ences
Software O isdocumented. (L2-31, Abl)

development plan - i
(for the software O isapproved. (L2-31, Abl)

project)

General entry  The CMM recommends that the conditions described in the table below be
criteria satisfied before entering the software project tracking and oversight process.

iy Condition References

A project software manager is designated to be
responsible for the project's software activities and results.
(L2-30, C1)

The project follows a written organizational policy for
managing the software project. (L2-30, C2)

[Refer to Level 2 Policies for additional information
regarding SPTO policy.]

A software development plan for the software project is
documented and approved. (L2-31, Abl)

The project software manager explicitly assigns
responsibility for software work products and activities. (L2-
31, Ab2)

The assigned responsibilities cover:

O The software work products to be developed or services
to be provided.

O The effort and cost for these software activities.

00 The schedule for these software activities.
[0 The budget for these software activities.

Adequate resources and funding are provided for tracking
the software project. (L2-32, Ab3)

The softwar e manager s and the softwar e task leaders are
assigned specific responsibilities for tracking the software
project. (L2-32, Ab3, 1)

Tools to support software tracking are made available. (L2-
32, Ab3, 2)

Continued on next page
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SPTO Process - Entry Criteria, Continued

General entry  The CMM recommends that the conditions described in the table below be

criteria, satisfied before entering the software project tracking and oversight process,
continued continued from the previous page.
i Condition References

The softwar e manager s are trained in managing the

technical and personnel aspects of the software project.
(L2-32, Ab4)

First-line softwar e manager s receive orientation in the
technical aspects of the software project. (L2-32, Ab5)
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SPTO Process - Inputs

Inputs

The table below lists the recommended inputs to the software project tracking and
oversight process.

i

Input

Org. Input

References

Changes to commitments. (L2-34, A2, 2)

Changes to the software development plan.
(L2-34, A2, 1)

New software project commitments. (L2-
34, A2, 2)

Refinements to the software development
plan. (L2-34, A2, 1)

Software commitments. (L2-36, A5, 5)

Software development plan. (L2-30, C1)

[Refer to Level 2 Standards for additional
information regarding a software
development plan.]

Software planning data. (L2-38, Al1, 3)
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SPTO Process - Activities

Activities The table below lists the recommended activities for the software project tracking
and oversight process.

Y Activities References

A documented software development plan is used for

tracking the software activities and communicating status.

(L2-33, A1)

O This software development plan is updated as the work
progresses to reflect accomplishments, particularly
when milestones are completed. (L2-33, Al, 1)

The project's software development plan is revised
according to a documented procedure. (L2-33, A2)

[Refer to Level 2 Procedure Checklists for additional
information.]

Software project commitments and changes to commitments
made to individuals and groups external to the
organization are reviewed with senior management
according to a documented procedure. (L2-35, A3)

Approved changes to commitments that affect the software
project are communicated to the members of the software
engineering group and other software-related groups.
(L2-35, A4)

The size of the software work products (or size of the

changes to the software work products) are tracked, and
corrective actions are taken as necessary. (L2-35, Ab)

O Sizesfor all major software work products (or the size
of the changes) are tracked.

O Actual size of code (generated, fully tested, and
delivered) is compared to the estimates documented in
the software development plan.

O Actual units of delivered documentation are compared
to the estimates documented in the software
development plan.

[0 Overal projected size of the software work products
(estimates combined with actuals) is refined,
monitored, and adjusted on aregular basis.

O Changes in size estimates of the software work products

that affect software commitments are negotiated with
the affected groups and are documented.

Continued on next page
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SPTO Process - Activities, continued

Activities,
continued

The table below lists the recommended activities for the software project tracking

and oversight process, continued from the previous page.

Y Activities

References

identify potential overruns and underruns.
O Software costs are tracked and compared to the

plan.

documented in the software development plan.

groups and are documented.

The project's software effort and costs are tracked, and
corrective actions are taken as necessary. (L2-36, A6)

O Actual expenditures of effort and costs over time and
against work completed are compared to the estimates
documented in the software devel opment plan to

estimates documented in the software development
O Effort and staffing are compared to the estimates

[0 Changesin staffing and other software costs that affect
software commitments are negotiated with the affected

documented in the software development plan.

affected groups and are documented.

The project's critical computer resources are tracked, and
corrective actions are taken as necessary. (L2-36, A7)

O The actual and projected use of the project's critical
computer resources are tracked and compared to the
estimates for each major software component as

O Changesin estimates of critical computer resources that
affect software commitments are negotiated with the

actions are taken as necessary. (L2-37, A8)

software development plan.
0 Effectsof late and early completion of software

evaluated for impacts on future activities and
milestones.

and are documented.

The project's software schedule is tracked, and corrective
O Actual completion of software activities, milestones,
and other commitments is compared against the

activities, milestones, and other commitments are

O Software schedule revisions that affect software
commitments are negotiated with the affected groups

Continued on next page
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SPTO Process - Activities, continued

Activities,
continued

The table below lists the recommended activities for the software project tracking
and oversight process, continued from the previous page.

iV

Activities

References

Software engineering technical activities are tracked, and
corrective actions are taken as necessary. (L2-37, A9)

O Members of the softwar e engineering group report
their technical status to their first-line manager on a
regular basis.

O Software release contents for successive builds are
compared to the plans documented in the software
development plan.

O Problemsidentified in any of the software work products
are reported and documented.

00 Problem reports are tracked to closure.

The software risks associated with cost, resource, schedule,
and technical aspects of the project are tracked. (L2-37,
A10)

O The priorities of the risks and the contingencies for the
risks are adjusted as additional information becomes
available.

O High-risk areas are reviewed with the project manager
on aregular basis.

Actual measurement data and replanning data for the
software project are recorded. (L2-38, A1l)

0 Information recorded includes the estimates and
associated information needed to reconstruct the
estimates and verify their reasonableness.

O The software replanning data are managed and
controlled.

[0 The software planning data, replanning data, and the

actual measurement data are archived for use by
ongoing and future projects.

The softwar e engineering group conducts periodic internal
reviews to track technical progress, plans, performance, and
issues against the software development plan. (L2-38, A12)

[Refer to SPTO Process Reviews and Audits for additional
information.]

Continued on next page
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SPTO Process - Activities, continued

Activities,
continued

The table below lists the recommended activities for the software project tracking
and oversight process, continued from the previous page.

iV

Activities

References

Formal reviews to address the accomplishments and results
of the software project are conducted at selected project
milestones according to a documented procedure. (L2-39,
A13)

[Refer to SPTO Process Reviews and Audits for additional
information.]

M easurements are made and used to determine the status of
the software tracking and oversight activities. (L2-39, M1)

The activities for software project tracking and oversight are
reviewed with senior management on a periodic basis.
(L2-40, V1)

[Refer to SPTO Process Reviews and Audits for additional
information.]

The activities for software project tracking and oversight are
reviewed with the project manager on both a periodic and
event-driven basis. (L2-41, V2)

[Refer to SPTO Process Reviews and Audits for additional
information.]

The softwar e quality assurance group reviews and/or
audits the activities and work products for software project
tracking and oversight and reports the results. (L2-41, V3)

[Refer to SPTO Process Reviews and Audits for additional
information.]
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SPTO Process - Outputs

Outputs

The table below lists the recommended outputs produced by the software project
tracking and oversight process.

iV

Output

Org. Output

References

Action items (from reviews with senior
management). (L2-40, V1, 4)

Action items (from reviews with the
project manager). (L2-41,V2,7)

Actual completion of milestones. (L2-37,
A8, 1)

Actual completion of other (software)
commitments. (L2-37, A8, 1)

Actual completion of software activities.
(L2-37, A8, 1)

Actual expenditures of costs over time and
against work completed. (L2-36, A6, 1)

Actual expenditures of effort over time and
against work completed. (L2-36, A6, 1)

Actual measurement data for the software
project. (L2-38, All)

Actual replanning data for the software
project. (L2-38, All)

Actual size of code (generated, fully
tested, and delivered). (L2-35, A5, 2)

Actual units of delivered documentation.
(L2-35, A5, 3)

Actual use of the project's critical
computer resources. (L2-36, A7, 1)

Approved changes to commitments that
affect the software project. (L2-35, A4)

Changes in estimates of critical computer
resources that affect software
commitments. (L2-37, A7, 2)

Changes in size estimates of the software
work products that affect software
commitments. (L2-36, A5, 5)

Changes in staffing and other software
costs that affect software commitments.
(L2-36, A6, 4)
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Changes to commitments made to
individuals and groups external to the
organization. (L2-35, A3)

Continued on next page
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SPTO Process - Outputs, Continued

Outputs,
continued

The table below lists the recommended outputs produced by the software project
tracking and oversight process, continued from the previous page.

iV

Output

Org. Output

References

Changes to the software commitments.
(L2-31, C2, 5)

Conflicts and issues (not resolvable at
lower levels). (L2-40, V1, 2)

Contingencies for the (software) risks.
(L2-38, A10, 1)

Corrective actions (taken when the
software plan is not being achieved). (L2-
30, C2, 3)

Current estimates and actual use of critical
computer resources. (L2-41,V2, 3)

Effects of late and early completion of
software activities, milestones, and other
commitments. (L2-37, A8, 2)

Effort and staffing. (L2-36, A6, 3)

High-risk areas. (L2-38, A10, 2)

M easurements (to determine the status of
the software tracking and oversight
activities). (L2-39, M1)

New software project commitments made
to individuals and groups external to the
organization. (L2-31, C2, 5)

Overall projected size of the software work
products (estimates combined with
actuals). (L2-35, A5, 4)

Performance (cost). (L2-40, V1, 1)

Performance (schedule). (L2-40, V1, 1)

Performance (staffing). (L2-40, V1, 1)

Performance (technical). (L2-40, V1, 1)

Priorities of the (software) risks. (L2-38,
A10, 1)

Problem reports. (L2-37, A9, 4)

Problems identified in any of the software
work products. (L2-37, A9, 3)

Projected use of the project's critical
computer resources. (L2-36, A7, 1)
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Project's critical computer resources. (L2-
36, A7)

Continued on next page
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SPTO Process - Outputs, Continued

Outputs, The table below lists the recommended outputs produced by the software project
continued tracking and oversight process, continued from the previous page.
i Output Org. Output | References

Project's software costs. (L2-36, A6)
Project's software effort. (L2-36, A6)
Project's software schedule. (L2-37, A8)

Results of SQA group reviews and/or
audits of the activities and work products
for software project tracking and oversight.
(L2-41, V3)

Size of the changes to the software work
products. (L2-35, A5)

Size of the software work products. (L2-
35, Ab)

Sizes for all major software work products.
(L2-35, A5, 1)

Sizes of the changes to all major software
work products. (L2-35, A5, 1)

Software costs. (L2-36, A6, 2)
Software development plan. (L2-33, A2)
Software planning data. (L2-38, A11l, 3)

Software project commitments made to
individuals and groups external to the
organization. (L2-35, A3)

Software project risks. L2-40, V1, 3)

Software project's status and issues. (L2-
30, C2, 2)

Software release contents for successive
builds. (L2-37, A9, 2)

Software risks associated with cost aspects
of the project. (L2-37, A10)

Software risks associated with resource
aspects of the project. (L2-37, A10)

Software risks associated with schedule
aspects of the project. (L2-37, A10)

Software risks associated with technical
aspects of the project. (L2-37, A10)

Continued on next page
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SPTO Process - Outputs, Continued

Outputs,
continued

The table below lists the recommended outputs produced by the software project

tracking and oversight process, continued from the previous page.

iV

Output

Org. Output

References

Software schedule revisions that affect
software commitments. (L2-37, A8, 3)

Status of software activities. (L2-33, A1)

Summary report from each review of
activities for software project tracking and
oversight with the project manager. (L2-
41, V2, 8)

Summary status report from each periodic
review of activities for software project
tracking and oversight with senior
management. (L2-40,V1,5)
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SPTO Process - Exit Criteria

Output-based
exit criteria

The CMM recommends that outputs satisfy the states described in the table below

to exit the software project tracking and oversight process.

iV

Output

State

References

Action items (from
reviews with senior
management)

O areassigned. (L2-40, V1, 4)
arereviewed. (L2-40, V1, 4)

O aretracked to closure. (L2-40,
V1, 4)

O

Action items (from
reviews with the
project manager)

0 areassigned. (L2-41,V2,7)
O arereviewed. (L2-41,V2,7)

[0 aretracked to closure. (L2-41,
V2,7)

Actual completion of
milestones

is compared against the software
development plan. (L2-37, A8, 1)

Actual completion of
other (software)
commitments

is compared against the software
development plan. (L2-37, A8, 1)

Actual completion of
software activities

is compared against the software
development plan. (L2-37, A8, 1)

Actual expenditures
of costs over time
and against work
completed

are compared to the estimates
documented in the software
development plan to identify
potential overruns and underruns.
(L2-36, A6, 1)

Actual expenditures
of effort over time
and against work
completed

are compared to the estimates
documented in the software
development plan to identify
potential overruns and underruns.
(L2-36, A6, 1)

Actual measurement
data for the software
project

[0 arerecorded. (L2-38, Al11)

O includein the information
recorded the estimates and
associated information needed to
reconstruct the estimates and
verify their reasonableness. (L2-
38, Al1, 1)

0 arearchived for use by ongoing
and future projects. (L2-38, Al1,
3)

Continued on next page
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SPTO Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project tracking and oversight process, continued from the
previous page.

iV

Output

State

References

Actual replanning
data for the software
project

0 arerecorded. (L2-38, Al11)

O includein the information
recorded the estimates and
associated information needed to
reconstruct the estimates and
verify their reasonableness. (L2-
38, Al1, 1)

0 are managed and controlled.
(L2-38, Al1, 2)

O arearchived for use by ongoing
and future projects. (L2-38, All,
3)

Actual size of code
(generated, fully

is compared to the estimates
documented in the software

tested, and development plan. (L2-35, A5, 2)
delivered)

Actual units of are compared to the estimates
delivered documented in the software

documentation

development plan. (L2-35, A5, 3)

Actual use of the
project's critical
computer resources

O istracked. (L2-36, A7, 1)

[0 iscompared to the estimates for
each major software component
as documented in the software
development plan. (L2-36, A7,
1)

Approved changesto
commitments that
affect the software
project

are communicated to the members of
the softwar e engineering group
and other softwar e-related groups.
(L2-35, A4)

Changes in estimates
of critical computer
resources that affect
software
commitments

O are negotiated with the affected
groups. (L2-37, A7, 2)

O aredocumented. (L2-37, A7, 2)
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Changesin size [0 are negotiated with the affected

estimates of the groups. (L2-36, A5, 5)
software work i

products that affect [0 aredocumented. (L2-36, A5, 5)
software

commitments

Continued on next page
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SPTO Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project tracking and oversight process, continued from the
previous page.

iV

Output

State

References

Changes in staffing
and other software
costs that affect
software
commitments

[0 are negotiated with the affected
groups. (L2-36, A6, 4)

O aredocumented. (L2-36, A6, 4)

Changes to
commitments made
to individuals and
groups external to
the organization

are reviewed with senior
management according to a
documented procedure. (L2-35, A3)

Changes to the
software
commitments

are made with the involvement and
agreement of the affected groups.
(L2-30, C2, 4)

Conflicts and issues
(not resolvable at
lower levels)

O are addressed (during reviews
with senior management). L2-
40, V1, 2)

0 are addressed (during reviews

with the project manager).
(L2-41,V2,2). (L2-40,V1,5)

Contingencies for the
(software) risks

are adjusted as additional
information becomes available. (L2-
38, A10, 1)

Corrective actions

are taken when the software plan is
not being achieved, either by
adjusting performance or by
adjusting the plans. (L2-30, C2, 3)

Effects of late and
early completion of
software activities,
milestones, and other
commitments

are evaluated for impacts on future
activities and milestones. (L2-37,
A8, 2)

Effort and staffing

are compared to the estimates
documented in the software
development plan. (L2-36, A6, 3)

High-risk areas

are reviewed with the project
manager on aregular basis. (L2-38,
A10, 1)

Continued on next page
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SPTO Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project tracking and oversight process, continued from the
previous page.

iV

Output

State

References

M easurements (to
determine the status
of the software
tracking and
oversight activities)

O aremade. (L2-39, M1)
O areused. (L2-39, M1)

Overall projected
size of the software
work products
(estimates combined
with actuals)

is refined, monitored, and adjusted
on aregular basis. (L2-35, A5, 4)

Performance (cost)

is reviewed (during reviews with
senior management). L2-40,
V1, 1)

is reviewed against the software
development plan (during
reviews with the project
manager). (L2-41, V2, 2)

Performance
(schedule)

isreviewed (during reviews with
senior management). L2-40,
V1, 1)

is reviewed against the software
development plan (during
reviews with the project
manager). (L2-41,V2, 2)

Performance
(staffing)

isreviewed (during reviews with
senior management). L2-40,
V1, 1)

is reviewed against the software
development plan (during
reviews with the project
manager). (L2-41,V2, 2)

Performance
(technical)

isreviewed (during reviews with
senior management). L2-40,
V1, 1)

is reviewed against the software
development plan (during
reviews with the project
manager). (L2-41,V2, 2)
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SPTO Process - Exit Criteria, Continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria, to exit the software project tracking and oversight process, continued from the
continued previous page.
i Output State References
Priorities of the are adjusted as additional
(software) risks information becomes available. (L2-
38, A10, 1)
Problem reports are tracked to closure. (L2-37, A9,
4)

Problemsidentified | O arereported. (L2-37, A9, 3)

inany of the software| 5 gocumented. (L2-37, A9, 3)
work products

Project's critical are tracked, and corrective actions
computer resources | are taken as necessary. (L2-36, A7)

Project's software are tracked, and corrective actions
costs are taken as necessary. (L2-36, A6)
Project's software is tracked, and corrective actions are
effort taken as necessary. (L2-36, A6)
Project's software is tracked, and corrective actions are
schedule taken as necessary. (L2-37, A8)

Projected use of the | O istracked. (L2-36, A7, 1)

proj ectts critical O iscompared to the estimates for
computer resources each major software component
as documented in the software
development plan. (L2-36, A7,

1)
Results of SQA arereported. (L2-41, V3)
group reviews and/or
audits of the

activities and work
products for software
project tracking and
oversight

Size of the changes | istracked, and corrective actions are
to the software work | taken as necessary. (L2-35, A5)

products

Size of the software | istracked, and corrective actions are
work products taken as necessary. (L2-35, A5)
Sizes for all major are tracked, and corrective actions
software work are taken as necessary. (L2-35, A5,
products Al)
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SPTO Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project tracking and oversight process, continued from the
previous page.

iV

Output

State

References

Sizes of the changes
to all major software
work products

are tracked, and corrective actions
are taken as necessary. (L2-35, A5,

Al)

Software costs

O

0 are compared to the estimates

are tracked. (L2-36, A6, 2)

documented in the software

development plan. (L2-36, A6,

2)

Continued on next page
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SPTO Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project tracking and oversight process, continued from the
previous page.

iV

Output

State

References

Software
development plan

0 isdocumented. (L2-33, Al)

O isused for tracking the software
activities and communicating
status. (L2-33, Al)

0 isupdated asthe work progresses
to reflect accomplishments,
particularly when milestones are
completed. (L2-33, Al, 1)

O isreadily availableto: (L2-33,
Al, 2)

O the software engineering
group (including all
subgroups, such as software
design),

O the software managers,

[0 the project manager,

O senior management, and

O other affected groups.

O isrevised according to a
documented procedure. (L2-33,
A2)

O isrevised, as appropriate, to
incorporate plan refinements and
incorporate plan changes,
particularly when plans change
significantly. (L2-34, A2, 1)

[0 isupdated to incorporate all new
software project commitments
and changes to commitments.
(L2-34, A2, 2)

[0 isreviewed at each revision.
(L2-34, A2, 3)

O ismanaged and controlled. (L2-
34, A2, 4)

Software planning
data

are archived for use by ongoing and
future projects. (L2-38, All, 3)
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SPTO Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software project tracking and oversight process, continued from the
previous page.

iV

Output

State

References

Software project
commitments made
to individuals and
groups external to
the organization

are reviewed with senior
management according to a
documented procedure. (L2-35, A3)

Software project risks

0 are addressed (during reviews
with senior management). L2-
40, V1, 3)

O are addressed (during reviews

with the project manager).
(L2-41,V2,6). (L2-40,V1,5)

Software release

are compared to the plans

contents for documented in the software
successive builds development plan. (L2-37, A9, 2)
Software risks aretracked. (L2-37, A10)

associated with cost
aspects of the project

Software risks
associated with
resource aspects of
the project

aretracked. (L2-37, A10)

Software risks
associated with
schedul e aspects of
the project

aretracked. (L2-37, A10)

Software risks
associated with
technical aspects of
the project

aretracked. (L2-37, A10)

Software schedule
revisions that affect
software
commitments

O are negotiated with the affected
groups. (L2-37, A8, 3)

O aredocumented. (L2-37, A8, 3)

Summary status
report (from each
review with senior
management)

O isprepared. (L2-40, V1, 5)

O isdistributed to the affected
groups. (L2-40,V1,5)

Continued on next page
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SPTO Process - Exit Criteria, Continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria, to exit the software project tracking and oversight process, continued from the
continued previous page.
i Output State References
Summary status 0 isprepared. (L2-41,V2,8)

report (from each 0 isdistributed to the affected

review with the
oroject manager) groups. (L2-41,V2, 8)

General exit ~ The CMM recommends that the conditions described in the table below be
criteria satisfied to exit the software project tracking and oversight process.

iy Condition References

The project manager is kept informed of the software
project’s status and issues. (L2-30, C2, 2)

Senior management reviews all commitment changes and
new software project commitments made to individuals
and groups external to the organization. (L2-31, C2, 5)

Software engineering technical activities are tracked, and
corrective actions are taken as necessary. (L2-37, A9)

Members of the softwar e engineering group report their
technical status to their first-line manager on aregular
basis. (L2-37, A9, 1)

The softwar e engineering group conducts periodic internal
reviews to track technical progress, plans, performance, and
issues against the software development plan. (L2-38, A12)

Formal reviews to address the accomplishments and results
of the software project are conducted at selected project
milestones according to a documented procedure. (L2-39,
Al3)

The activities for software project tracking and oversight are
reviewed with senior management on a periodic basis.
(L2-40, V1)

The activities for software project tracking and oversight are
reviewed with the project manager on both a periodic and
event-driven basis. (L2-41, V2)

The softwar e quality assurance group reviews and/or
audits the activities and work products for software project
tracking and oversight and reports the results. (L2-41, V3)
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SPTO Process - Reviews and Audits

Reviews and
audits

The table below lists the recommended reviews and audits for the software project

tracking and oversight process.

i Review or Audit Review References
Participants
Senior management reviews all Senior
commitment changes and new software management
project commitments made to individuals
and groups external to the organization.
(L2-31, C2, 5)
The software development plan is Not specified
reviewed at each revision. (L2-34,A2,3) [in CMM
Software project commitments and Senior
changes to commitments made to management
individuals and groups external to the
organization are reviewed with senior
management according to a documented
procedure. (L2-35, A3)
High-risk areas are reviewed with the Project
project manager on aregular basis. (L2- | manager
38, A10, 2)
The softwar e engineering group Software
conducts periodic internal reviewsto track | engineering
technical progress, plans, performance, group
and issues against the software First-line
development plan. (L2-38, A12) softwar e
These reviews are conducted between: manager s
O Thefirst-line software managers and | Project
their software task leaders. software
O The project software manager, first- manager
line softwar e manager s, and other Software
softwar e managers, as appropriate. manager s
Softwar e task
leaders

Continued on next page
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SPTO Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software project
tracking and oversight process, continued from the previous page.

O Areplanned to occur at meaningful

points in the software project's
schedule, such as the beginning or
completion of selected stages.

Are conducted with the customer, end
user, and affected groups within the
organization, as appropriate.

Use materials that are reviewed and
approved by the responsible software
manager s.

Address the commitments, plans, and
status of the software activities.

Result in the identification and
documentation of significant issues,
action items, and decisions.
Address the software project risks.

Result in the refinement of the
software development plan as
necessary.

i Review or Audit Review References
Participants
Formal reviews to address the Customer
accomplishments and results of the End user
software project are conducted at selected
project milestones according to a Software
documented procedure. (L2-39, A13) managers
These reviews: Affected
groups

L2-Process-108

CMU/SEI-94-HB-1



The activities for software project tracking | Senior

and oversight are reviewed with senior management
management on a periodic basis. (L2-40, | Affected
Vi) groups

O Thetechnical, cost, staffing, and
schedule performance are reviewed.

O Conflicts and issues not resolvable at
lower levels are addressed.

O Software project risks are addressed.

O Action items are assigned, reviewed,
and tracked to closure.

O A summary status report from each
meeting is prepared and distributed to
the affected groups.

Continued on next page
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SPTO Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software project
tracking and oversight process, continued from the previous page.

iV

Review or Audit

Review

Participants

References

The activities for software project tracking

and oversight are reviewed with the
project manager on both a periodic and
event-driven basis. (L2-41,V2)

O Affected groups are represented.

O The technical, cost, staffing, and
schedule performance is reviewed

against the software development plan.

O Use of critical computer resourcesis

reviewed; current estimates and actual

use of these critical computer
resources are reported against the
original estimates.

0 Dependencies between groups are
addressed.

O Conflicts and issues not resolvable at
lower levels are addressed.

O Software project risks are addressed.
O Action items are assigned, reviewed,
and tracked to closure.

O A summary report from each meeting
is prepared and distributed to the
affected groups.

Project
manager

Affected
groups

Continued on next page
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SPTO Process - Reviews and Audits, continued

Reviews and The table below lists the recommended reviews and audits for the software project
audits, tracking and oversight process, continued from the previous page.
continued

Y Review or Audit Review References
Participants

The softwar e quality assurance group SQA group

reviews and/or audits the activities and

work products for software project tracking

and oversight and reports the results. (L2-

41, V3)

At aminimum, the reviews and/or audits

verify:

O The activities for reviewing and
revising commitments.

O The activities for revising the software
development plan.

O The content of the revised software
development plan.

O The activities for tracking the software
project's cost, schedule, risks,
technical and design constraints, and
functionality and performance.

O The activities for conducting the
planned technical and management
reviews.
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SPTO Process - Work Products Managed and
Controlled

Work products The table below lists the work products recommended to be managed and
managed and  controlled during the software project tracking and oversight process.
controlled

i Work Products Managed and Controlled References
Software development plan. (L2-34, A2, 4)
Software replanning data. (L2-38, All, 2)
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SPTO Process - Measurements

Measurements The table below lists the measurements recommended for the software project
tracking and oversight process.

i M easur ements References

Actual measurement data for the software project. (L2-38,
All)

Replanning data for the software project. (L2-38, All)

M easurements to determine the status of the software
tracking and oversight activities. (L2-39, M1)

Examples of measurements include:

[0 Effort and other resources expended in performing the
tracking and oversight activities.

O Change activity for the software development plan,
which includes changes to size estimates of the
software work products, software cost estimates, critical
computer resources estimates, and schedule.
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SPTO Process - Documented Procedures

Documented The table below lists the activities for the software process tracking and oversight
procedures process recommended to be performed according to a documented procedure.

i Documented procedures References

The project's software development plan is revised
according to a documented procedure. (L2-33, A2)

[Refer to Level 2 Procedure Checklists for additional
information.]

Software project commitments and changes to commitments
made to individuals and groups external to the
organization are reviewed with senior management
according to a documented procedure. (L2-35, A3)

Formal reviews to address the accomplishments and results
of the software project are conducted at selected project
milestones according to a documented procedure. (L2-39,
A13)
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SPTO Process - Training

Training The table below lists the training recommended for the software project tracking

and oversight process.

i Training References
The softwar e manager s are trained in managing the

technical and personnel aspects of the software project.
(L2-32, Ab4)

First-line softwar e manager s receive orientation in the
technical aspects of the software project. (L2-32, Ab5)
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SPTO Process - Tools

Tools The table below lists the tools recommended for the software project tracking and

oversight process.

iV

Tools
Tools to support software tracking. (L2-32, Ab3, 2)
Examples of support tools include:
O spreadsheet programs, and

[0 project planning/scheduling programs.

References
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Software Subcontract Management (SSM)

Process

SSM Process - Overview

SSM process
purpose

SSM process
description

The purpose of Software Subcontract Management is to select qualified software
subcontractors and manage them effectively. (L2-43)

Software Subcontract Management involves selecting a software subcontractor,
establishing commitments with the subcontractor, and tracking and reviewing the
subcontractor's performance and results. These practices cover the management
of a software (only) subcontract, as well as the management of the software
component of a subcontract that includes software, hardware, and possibly other
system components.

The subcontractor is selected based on its ability to perform the work. Many
factors contribute to the decision to subcontract a portion of the prime contractor's
work. Subcontractors may be selected based on strategic business alliances, as
well as technical considerations. The practices of this key process area address
the traditional acquisition process associated with subcontracting a defined portion
of the work to another organization.

When subcontracting, a documented agreement covering the technical and
nontechnical (e.g., delivery dates) requirements is established and is used as the
basis for managing the subcontract. The work to be done by the subcontractor and
the plans for the work are documented. The standards that are to be followed by
the subcontractor are compatible with the prime contractor's standards.

The software planning, tracking, and oversight activities for the subcontracted
work are performed by the subcontractor. The prime contractor ensures that these
planning, tracking, and oversight activities are performed appropriately and that
the software products delivered by the subcontractor satisfy their acceptance
criteria. The prime contractor works with the subcontractor to manage their
product and process interfaces. (L2-43)

Continued on next page
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SSM Process - Overview, Continued

Section
overview

The table below contains a description and the location of each checklist for this

key process area.

Checklist Description Page

Roles List of roles participating in process L2-Process-99
activities.

Entry Criteria Description of when the process can start. | L2-Process-106

Inputs Description of the work products used by | L2-Process-107
the process.

Activities Description of the activities of the L2-Process-109
process.

Outputs Description of the work products produced| L2-Process-111
by the process.

Exit Criteria Description of when the processis L2-Process-113
complete.

Reviews and List of reviews and audits. L2-Process-119

Audits

Work Products List of work products to be managed and | L2-Process-124

Managed and controlled.

Controlled

M easurements Description of process measurements. L2-Process-125

Documented List of the activities to be completed L2-Process-126

Procedures according to a documented procedure.

Training List of training. L2-Process-127

Tools List of tools. L2-Process-128
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SSM Process - Roles

Roles

The table below lists the roles and the activities in which they participate in the
software subcontract management process.

iV

Role

Activities Participated in...

Reference

Affected
groups
(parties)

[0 Changes to the software subcontractor's

statement of work, subcontract terms
and conditions, and other commitments
are resolved according to a
documented procedure. (L2-51, A6)

O Thisprocedure typically specifies
that all affected groups of both the
prime contractor and the
subcontractor are involved.

The subcontract manager is responsible
for coordinating the technical scope of
work to be subcontracted and the terms
and conditions of the subcontract with

the affected parties. (L2-45, C2, 2)

Customers

The subcontractor is provided with
visibility of the needs and desires of the
product's customer s and end users, as
appropriate. (L2-52, A7, 1)

End users

The subcontractor is provided with
visibility of the needs and desires of the
product's customers and end users, as
appropriate. (L2-52, A7, 1)
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Individuals O The subcontract manager is
knowledgeable and experienced in
software engineering or has
individuals assigned who have that
knowledge and experience. (L2-45,
C2,1)

O Software managers and other
individuals are assigned specific
responsibilities for managing the
subcontract. (L2-46, Abl, 1)

O Software managers and other
individuals who areinvolved in
establishing and managing the software
subcontract are trained to perform these
activities. (L2-46, Ab2)

O Software managers and other
individuals who are involved in
managing the software subcontract
receive orientation in the technical
aspects of the subcontract. (L2-46,
Ab3)

Continued on next page
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SSM Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software subcontract management process, continued from the previous page.
i Role Activities Participated in... Reference
Prime [0 Changesto the subcontract are made
contractor with the involvement and agreement of

both the prime contractor and the
subcontractor. (L2-45, C1, 3)

O The contractual agreement between the
prime contractor and the software
subcontractor is used as the basis for
managing the subcontract. (L2-50,A3)

O A documented subcontractor's software
development plan is reviewed and
approved by the prime contractor.
(L2-51, A4)

O Critical dependencies and
commitments between the prime
contractor and the subcontractor are
addressed. (L2-52, A7, 5)

O Subcontractor commitments to the
prime contractor and prime
contractor commitments to the
subcontractor are both reviewed.

0 Theprime contractor and the
subcontractor coordinate their activities
on matters relating to software
configuration management to ensure
that the subcontractor's products can be
readily integrated or incorporated into
the project environment of the prime
contractor. (L2-54, A1l, 2)

0 The prime contractor conducts
acceptance testing as part of the
delivery of the subcontractor's software
products according to a documented
procedure. (L2-55, A12)

0 The acceptance procedures and
acceptance criteria for each product
are defined, reviewed, and approved by
both the prime contractor and the
subcontractor prior to the acceptance
test. (L2-55, A12, 1)

Continued on next page
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SSM Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software subcontract management process, continued from the previous page.
i Role Activities Participated in... Reference
Prime The prime contractor's software

contractor's | configuration management group
SCM group monitors the subcontractor's activities for
software configuration management
according to a documented procedure.

(L2-54, A11)
Prime O The prime contractor's software
contractor's quality assurance group monitors the
SQA group or subcontractor's software quality
SQA group assurance activities according to a

documented procedure. (L2-53, A10)

O The prime contractor's software
quality assurance group spot checks
the subcontractor's software
engineering activities and products.
(L2-54, A10, 2.1)

O The prime contractor's software
guality assurance group audits the
subcontractor's software quality
assurance records, as appropriate. (L2-
54, A10, 2.2)

O The software quality assurance
group reviews and/or audits the
activities and work products for
managing the software subcontract and
reports the results. (L2-57, V3)

Prime The prime contractor's management
contractor's | conducts periodic status/coordination
management | reviews with the software subcontractor's
management. (L2-51, A7)

Project The activities for managing the software
manager subcontract are reviewed with the proj ect
manager on both a periodic and event-
driven basis. (L2-56, V2)

Continued on next page
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SSM Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software subcontract management process, continued from the previous page.
i Role Activities Participated in... Reference
Senior The activities for managing the software

management | subcontract are reviewed with senior
management on a periodic basis. (L2-56,
V1)

Software 0 Software managers and other
managers individuals are assigned specific
responsibilities for managing the
subcontract. (L2-46, Abl, 1)

O Software managers and other
individuals who areinvolved in
establishing and managing the software
subcontract are trained to perform these
activities. (L2-46, Ab2)

O Software managers and other
individuals who are involved in
managing the software subcontract
receive orientation in the technical
aspects of the subcontract. (L2-46,
Ab3)

Softwar e sub- | The prime contractor's management
contractor's | conducts periodic status/coordination
management | reviews with the softwar e subcontractor's
management. (L2-51, A7)

Subcontract The software subcontractor is selected,
bidder based on an evaluation of the subcontr act
bidders' ability to perform the work,
according to a documented procedure.
(L2-49, A2)

Continued on next page
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SSM Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software subcontract management process, continued from the previous page.
i Role Activities Participated in... Reference
Subcontract | 0 A subcontract manager is designated
manager to be responsible for establishing and
managing the software subcontract.
(L2-45, C2)

O Thesubcontract manager is
knowledgeable and experienced in
software engineering or has individuals
assigned who have that knowledge and
experience. (L2-45,C2, 1)

O The subcontract manager is
responsible for coordinating the
technical scope of work to be
subcontracted and the terms and
conditions of the subcontract with the
affected parties. (L2-45, C2, 2)

O The subcontract manager is
responsible for: (L2-45, C2, 3)

O selecting the software
subcontractor,

0 managing the software subcontract,
and

0 arranging for the post-subcontract

support of the subcontracted
products.

Continued on next page
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SSM Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software subcontract management process, continued from the previous page.

i Role Activities Participated in... Reference
Software Changes to the subcontract are made
subcontractor with the involvement and agreement of

both the prime contractor and the
subcontractor. (L2-45, C1, 3)

The softwar e subcontractor is
selected, based on an evaluation of the
subcontract bidders' ability to perform
the work, according to a documented
procedure. (L2-49, A2)

The contractual agreement between the
prime contractor and the software
subcontractor is used as the basis for
managing the subcontract. (L2-50, A3)

The subcontractor is provided with
visibility of the needs and desires of
the product's customers and end users,
as appropriate. (L2-52, A7, 1)
Critical dependencies and
commitments between the prime

contractor and the subcontractor are
addressed. (L2-52, A7, 5)

00 Subcontractor commitments to the
prime contractor and prime
contractor commitments to the
subcontractor are both reviewed.

Periodic technical reviews and
interchanges are held with the software
subcontractor. (L2-52, A8)

The prime contractor and the
subcontractor coordinate their
activities on matters relating to
software configuration management to
ensure that the subcontractor's products
can be readily integrated or
incorporated into the project
environment of the prime contractor.
(L2-54, A11, 2)

Role continues on the next page
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SSM Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software subcontract management process, continued from the previous page.

i Role Activities Participated in... Reference
Software O The acceptance procedures and
subcontractor acceptance criteria for each product
, continued are defined, reviewed, and approved by

both the prime contractor and the
subcontractor prior to thetest. (L2-
55, Al12, 1)

0 The software subcontractor's
performance is evaluated on a periodic
basis, and the evaluation is reviewed
with the subcontractor. (L2-55, A13)

Software Critical dependencies and commitments
subcontractor | between the subcontractor's software
groups engineering group and other subcontractor

groups are addressed. (L2-52, A7, 4)

Softwar e sub- | Critical dependencies and commitments
contractor's | between the subcontractor's software
software engineering group and other
engineering | subcontractor groups are addressed. (L2-
group 52, A7, 4)
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SSM Process - Entry Criteria

I nput-based
entry criteria

There are no input-based entry criteria in the software subcontract management
process.

General entry  The CMM recommends that the conditions described in the table below be
satisfied before entering the software subcontract management process.

criteria

iV

Condition

References

The project follows a written organizational policy for
managing the software subcontract. (L2-44, C1)

[Refer to Level 2 Policies for additional information
regarding SSM policy.]

A subcontract manager is designated to be responsible for
establishing and managing the software subcontract. (L2-
45, C2)

The subcontract manager is knowledgeable and
experienced in software engineering or has individuals
assigned who have that knowledge and experience. (L2-45,
C2,1)

Adequate resources and funding are provided for selecting
the softwar e subcontractor and managing the subcontract.
(L2-46, Abl)

Softwar e manager s and other individuals are assigned
specific responsibilities for managing the subcontract. (L2-
46, Abl, 1)

Tools to support managing the subcontract are made
available. (L2-46, Abl, 2)

Softwar e manager s and other individuals who are
involved in establishing and managing the software
subcontract are trained to perform these activities. (L2-46,
Ab2)

Softwar e manager s and other individuals who are
involved in managing the software subcontract receive
orientation in the technical aspects of the subcontract. (L2-
46, Ab3)
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SSM Process - Inputs

Inputs

The table below lists the recommended inputs to the software subcontract
management process.

iV

Input

Org. Input

References

Acceptance procedures and acceptance
criteriafor each product. (L2-55, A12, 1)

Computer resources designated as critical
for the project. (L2-52, A7, 3)

Conflicts and issues not resolvable by the
subcontractor. (L2-52, A7, 8)

Critical dependencies and commitments
between the prime contractor and the
subcontractor. (L2-52, A7, 5)

Critical dependencies and commitments
between the subcontractor's software
engineering group and other
subcontractor groups. (L2-52, A7, 4)

Needs and desires of the product's
customers and end users. (L2-52, A7, 1)

Prior performance records on similar work,
if available. (L2-49, A2, 2)

Project risks involving the subcontractor's
work. (L2-52, A7,7)

Project's software development plan. (L2-
47, A1, 2.4)

Project's software requirements. (L2-47,
Al 2.3

Project's standards and procedures. (L2-
47, A1, 2.5)

Project's statement of work. (L2-47, Al,
2.1)

[Refer to Level 2 Standards for additional
information regarding a statement of work.]

Project's system requirements allocated to
software. (L2-47, A1, 2.2)

[Refer to Level 2 Standards for additional
information regarding system requirements
allocated to software.]

Proposal's submitted for the planned
subcontract. (L2-49, A2, 1)

Subcontracted products. (L2-45, C2, 3.3)
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SSM Process - Inputs, Continued

Inputs,
continued

The table below lists the recommended inputs to the software subcontract
management process, continued from the previous page.

iV

Input

Org. Input

References

Subcontractor's cost performance. (L2-52,
A7, 2)

Subcontractor's plans. (L2-54, A10, 1)

Subcontractor's procedures. (L2-54, A10,
1)

Subcontractor's products. (L2-54, A10,
2.1)

Subcontractor's resources. (L2-54, A10, 1)

Subcontractor's schedul e performance.
(L2-52, A7, 2)

Subcontractor's software baseline library.
(L2-54, A11, 3)

Subcontractor's software engineering
accomplishments and results. (L2-53, A9)

Subcontractor's SQA records. (L2-54, A10,
2.2)

Subcontractor's staffing performance. (L2-
52, A7, 2)

Subcontractor's standards. (L2-54, A10, 1)

Subcontractor's technical performance.
(L2-52, A7, 2)

Technical and nontechnical characteristics
of the project. (L2-47, A1, 1)
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SSM Process - Activities

Activities The table below lists the recommended activities for the software subcontract
management process.

Y Activities References

The work to be subcontracted is defined and planned
according to a documented procedure. (L2-47, Al)

[Refer to Level 2 Procedure Checklists for additional
information.]

The softwar e subcontractor is selected based on an
evaluation of the subcontract bidders' ability to perform the
work, according to a documented procedure. (L2-49, A2)

[Refer to Level 2 Procedure Checklists for additional
information.]

The contractual agreement between the prime contractor
and the softwar e subcontractor is used as the basis for
managing the subcontract. (L2-50, A3)

[ Refer to SPF Standards for additional information
regarding the contractual agreement. |

A documented subcontractor's software development plan is
reviewed and approved by the prime contractor. (L2-51,
A4)

[Refer to SSM Process Reviews and Audits for additional
information.]

A documented and approved subcontractor's software
development plan is used for tracking the software activities
and communicating status. (L2-51, A5)

Changes to the software subcontractor's statement of work,
subcontract terms and conditions, and other commitments
are resolved according to a documented procedure. (L2-51,
A6)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor's management conducts periodic
status/coordination reviews with the software
subcontractor's management. (L2-51, A7)

[Refer to SSM Process Reviews and Audits for additional
information.]

Periodic technical reviews and interchanges are held with
the softwar e subcontractor. (L2-52, A8)

[Refer to SSM Process Reviews and Audits for additional
information.]
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SSM Process - Activities, continued

Activities, The table below lists the recommended activities for the software subcontract
continued management process, continued from the previous page.
1 Activities References

Formal reviews to address the subcontractor's software
engineering accomplishments and results are conducted at
selected milestones according to a documented procedure.
(L2-53, A9)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor's softwar e quality assurance
group monitors the subcontractor's software quality
assurance activities according to a documented procedure.
(L2-53, A10)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor's softwar e configur ation
management group monitors the subcontractor's activities
for software configuration management according to a
documented procedure. (L2-54, A11)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor conducts acceptance testing as part
of the delivery of the subcontractor's software products
according to a documented procedure. (L2-55, A12)

[Refer to Level 2 Procedure Checklists for additional
information.]

The softwar e subcontractor's performance is evaluated on
a periodic basis, and the evaluation is reviewed with the
subcontractor. (L2-55, A13)

M easurements are made and used to determine the status of
the activities for managing the software subcontract. (L2-
55, M1)

The activities for managing the software subcontract are
reviewed with senior management on a periodic basis.
(L2-56, V1)

The activities for managing the software subcontract are
reviewed with the project manager on both a periodic and
event-driven basis. (L2-56, V2)
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The softwar e quality assurance group reviews and/or
audits the activities and work products for managing the
software subcontract and reports the results. (L2-57, V3)

[Refer to SSM Process Reviews and Audits for additional
information.]
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SSM Process - Outputs

Outputs

The table below lists the recommended outputs produced by the software
subcontract management process.

i

Output

Org. Output

References

Acceptance criteria for each product. (L2-
55, A12, 1)

Acceptance procedures for each product.
(L2-55, A12,1)

Action items resulting from periodic
status/coordination reviews with the
softwar e subcontractor's management.
(L2-52, A7,9)

Action plan for any software product that
does not pass its acceptance test. (L2-55,
Al2, 3)

Changes to the software subcontractor's
statement of work. (L2-51, A6)

Changes to the subcontract terms and
conditions. (L2-51, A6)

Changes to the subcontract. (L2-45, C1,
3)

Contractual agreements. (L2-45, C1, 2)

[Refer to Level 2 Standards for additional
information regarding contractual
agreements.]

Evaluation of the subcontract bidders'
ability to perform the work. (L2-49, A2)

Functions or subsystems to be
subcontracted. (L2-47, A1, 1.1)

List of dependencies between the

subcontractor and the prime contractor.

(L2-50, A3, 4)

M easurements (to determine the status of
the activities for managing the software
subcontract). (L2-55, M1)

Nonconformance to the subcontract. (L2-
52, A7, 6)

Plan for selecting a subcontractor. (L2-
48, Al, 4)

Requirements for the products to be
developed (by the subcontractor). (L2-
50, A3, 3)
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SSM Process - Outputs, Continued

Outputs,
continued

The table below lists the recommended outputs produced by the software
subcontract management process, continued from the previous page.

i

Output

Org. Output

References

Results of the acceptance tests. (L2-55,
A12, 2)

Significant issues, action items, and
decisions resulting from formal reviews of
the subcontractor's software engineering
accomplishments. (L2-53, A9, 3)

Software products and activities to be
subcontracted. (L2-47, Al,1)

Softwarerisks. (L2-53, A9, 4)

Specification of the software products and
activities to be subcontracted. (L2-47, Al,
1.2)

Specification of work to be subcontracted.
(L2-47, A1, 2)

Subcontract statement of work. (L2-47,
A1, 3)

Subcontractor’ s software devel opment
plan. (L2-51, A4)

Work to be subcontracted. (L2-47, Al)
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SSM Process - Exit Criteria

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria to exit the software subcontract management process.
i Output State References
Acceptance criteria | [ are defined by both the prime
for each product contractor and the

subcontractor prior to
acceptance testing. (L2-55,
Al12, 1)

O arereviewed by both the prime
contractor and the
subcontractor prior to
acceptance testing. (L2-55,
A12, 1)

O are approved by both the prime
contractor and the

subcontractor prior to
acceptance testing. (L2-55,

A12,1)

Acceptance O are defined by both the prime

procedures for each contractor and the

product subcontractor prior to
acceptance testing. (L2-55,
A12,1)

O arereviewed by both the prime
contractor and the
subcontractor prior to
acceptance testing. (L2-55,
Al2, 1)

[0 are approved by both the prime
contractor and the

subcontractor prior to
acceptance testing. (L2-55,

Al2, 1)
Actio_n items O areassigned. (L2-52, A7, 9)
L?i’gé?gfmm O arereviewed. (L2-52, A7, 9)
status/coordination [0 aretracked to closure. (L2-52,
reviews with the A7,9)
software
subcontractor's
management

Continued on next page
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SSM Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software subcontract management process, continued from the previous

page.

iV

Output

State

References

Action plan for any
software product that
does not passits
acceptance test

is established. (L2-55, A12, 3)

Changes to the
software
subcontractor's
statement of work

are resolved according to a
documented procedure. (L2-51, A6)

Changes to the
software subcontract
terms and conditions
and other
commitments

are resolved according to a
documented procedure. (L2-51, A6)

Changes to the are made with the involvement and
subcontract agreement of both the prime
contractor and the subcontractor.
(L2-45, C1, 3)
Contractual form the basis for managing the
agreement(s) subcontract. (L2-45, C1, 2)
Functions or are selected to match the skills and
subsystems to be capabilities of potential
subcontracted subcontractors. (L2-47, A1, 1.1)

M easurements (to
determine the status
of the activities for
managing the
software subcontract)

0 aremade. (L2-55, M1)
O areused. (L2-55, M1)

Nonconformance to
the subcontract

is addressed. (L2-52, A7, 6)

Plan for selecting a
subcontractor

O isprepared concurrent with the
subcontract statement of work.
(L2-48, A1, 4)

O

48, A1, 4)

isreviewed, as appropriate. (L2-

Results of the
acceptance tests

are documented. (L2-55, Al2, 2)

Co

ntinued on next page
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SSM Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software subcontract management process, continued from the previous

page.

iV

Output

State

References

Significant issues,
action items, and
decisions resulting
from formal reviews
of the subcontractor's
software engineering
accomplishments

0 areidentified. (L2-53, A9, 3)
O aredocumented. (L2-53, A9, 3)

Software products
and activities to be
subcontracted

are selected based on a balanced
assessment of both technical and
nontechnical characteristics of the
project. (L2-47,Al, 1)

Specification of the
software products and
activities to be
subcontracted

is determined based on a systematic
analysis and appropriate partitioning
of the system and software
requirements. (L2-47, A1, 1.2)

Specification of work
to be subcontracted

is derived from the project’s: (L2-
47, A1, 2)

O statement of work,

[0 system requirements allocated to
software,

software requirements,
software development plan, and

software standards and
procedures.

O

|

Subcontract
statement of work

(L2-47, A1, 3)

prepared,

reviewed,

agreed to,

revised when necessary, and
managed and controlled.

O 0OooOoogoo

Continued on next page
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SSM Process - Exit Criteria, continued

Output-based
exit criteria,
continued

General exit
criteria

The CMM recommends that outputs satisfy the states described in the table below
to exit the software subcontract management process, continued from the previous

page.

iV

Output

State

References

Subcontractor's
software
development plan

O

is documented. (L2-51, A4)

isreviewed and approved by the
prime contractor. (L2-51, A4)

covers (directly or by reference)
the appropriate items from the
prime contractor's software
development plan. (L2-51, A4,
1)

is used for tracking the software
activities and communicating
status. (L2-51, A5)

isrefined, as appropriate. (L2-
53, A9, 5)

Work to be
subcontracted

is defined and planned according to
a documented procedure. (L2-47,

Al)

The CMM recommends that the conditions described in the table below be
satisfied to exit the software subcontract management process.

i

Condition

References

Documented standards and procedures are used in selecting

softwar e subcontractor s and managing the software
subcontracts. (L2-45, C1, 1)

The softwar e subcontractor is selected based on an
evaluation of the subcontract bidders' ability to perform the
work, according to a documented procedure. (L2-49, A2)

Continued on next page
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SSM Process - Exit Criteria, continued

General exit The CMM recommends that the conditions described in the table below be

criteria, satisfied to exit the software subcontract management process, continued from the
continued previous page.
1 Condition References

The prime contractor's management conducts periodic
status/coordination reviews with the software
subcontractor's management. (L2-51, A7)

O The subcontractor is provided with visibility of the
needs and desires of the product's customer s and end
users, as appropriate.

O The subcontractor's technical, cost, staffing, and
schedule performance is reviewed against the
subcontractor's software development plan.

O Computer resources designated as critical for the project
are reviewed; the subcontractor's contribution to the
current estimates are tracked and compared to the
estimates for each software component as documented
in the subcontractor's software development plan.

[0 Critical dependencies and commitments between the
subcontractor's software engineering group and
other subcontractor groups are addressed.

[0 Critical dependencies and commitments between the
prime contractor and the subcontractor are
addressed.

O Subcontractor commitments to the prime
contractor and prime contractor commitments to
the subcontractor are both reviewed.

0 Nonconformance to the subcontract is addressed.

O Project risks involving the subcontractor's work are
addressed.

O Conflicts and issues not resolvable internally by the
subcontractor are addressed.

0 Action items are assigned, reviewed, and tracked to
closure.

Periodic technical reviews and interchanges are held with
the softwar e subcontractor. (L2-52, A8)

Formal reviews to address the subcontractor's software
engineering accomplishments and results are conducted at
selected milestones according to a documented procedure.
(L2-53, A9)

Continued on next page
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SSM Process - Exit Criteria, continued

General exit
criteria,
continued

The CMM recommends that the conditions described in the table below be
satisfied to exit the software subcontract management process, continued from the
previous page.

iV

Condition

References

The prime contractor's softwar e quality assurance
group monitors the subcontractor's software quality
assurance activities according to a documented procedure.
(L2-53, A10)

The prime contractor's softwar e configuration
management group monitors the subcontractor's activities
for software configuration management according to a
documented procedure. (L2-54, Al1l)

The prime contractor conducts acceptance testing as part
of the delivery of the subcontractor's software products
according to a documented procedure. (L2-55, A12)

The software subcontractor’ s performance is evaluated on a
periodic basis, and the evaluation is reviewed with the
subcontractor. (L2-55, A13)

The activities for managing the software subcontract are
reviewed with senior management on a periodic basis.
(L2-56, V1)

The activities for managing the software subcontract are
reviewed with the project manager on both a periodic and
event-driven basis. (L2-56, V2)

The softwar e quality assurance group reviews and/or
audits the activities and work products for managing the
software subcontract and reports the results. (L2-57, V3)
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SSM Process - Reviews and Audits

Reviews and
audits

The table below lists the recommended reviews and audits for the software
subcontract management process.

i Review or Audit Review References
Participants

A documented subcontractor's software Prime

development plan isreviewed and contractor

approved by the prime contractor. (L2-

51, A4)

O This software development plan covers
(directly or by reference) the
appropriate items from the prime
contractor's software development plan.

The prime contractor's management Prime

conducts periodic status/coordination contractor's

reviews with the softwar e subcontractor's| management
management. (L2-51, A7) Softwar e sub-

O The subcontractor is provided with contractor's
visibility of the needs and desires of management
the product's customer s and end Subcontr actor
users, as appropriate.

[0 The subcontractor's technical, cost,
staffing, and schedule performance is
reviewed against the subcontractor's
software development plan.

[0 Computer resources designated as
critical for the project are reviewed,;
the subcontractor's contribution to the
current estimates are tracked and
compared to the estimates for each
software component as documented in
the subcontractor's software
development plan.

O Critical dependencies and Sub- .
commitments between the contractor’s
subcontractor's software software.
engineering group and other engineering
subcontractor groups are addressed. | 9rOupP

Subcontractor
groups

Review continues on the next page

Continued on next page
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SSM Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software
subcontract management process, continued from the previous page.

iV

Review or Audit

Review References
Participants

Review continued from previous page

O

Critical dependencies and
commitments between the prime
contractor and the subcontractor are
addressed.

O Subcontractor commitments to the
prime contractor and prime
contractor commitments to the
subcontractor are both reviewed.

Nonconformance to the subcontract is
addressed.

Project risks involving the
subcontractor's work are addressed.

Conflicts and issues not resolvable
internally by the subcontractor are
addressed.

Action items are assigned, reviewed,
and tracked to closure.

Prime
contractor

Subcontractor

Periodic technical reviews and
interchanges are held with the software
subcontractor. (L2-52, A8)

These reviews:

O

Provide the subcontractor with
visibility of the customer's and end
users' needs and desires, as
appropriate.

Monitor the subcontractor's technical
activities.

Verify that the subcontractor's
interpretation and implementation of
the technical requirements conform to
the prime contractor's requirements.
Verify that commitments are being
met.

Verify that technical issues are
resolved in atimely manner.

Software
subcontractor

Subcontractor
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SSM Process - Reviews and Audits, continued

Reviews and The table below lists the recommended reviews and audits for the software

audits, subcontract management process, continued from the previous page.
continued
i Review or Audit Review References
Participants
Formal reviews to address the Not specified
subcontractor's software engineering inCMM

accomplishments and results are

conducted at selected milestones

according to a documented procedure.

(L53, A9)

O Reviews are preplanned and
documented in the statement of work.
(L53, A9, 1)

O Reviews address the subcontractor's

commitments for, plans for, and status
of the software activities. (L2-53, A9,

2)

The prime contractor’s software quality | Prime
assurance group monitors the contractor's
subcontractor’ s software quality SQA group

assurance activities according to a
documented procedure. (L2, 53, A10)

0 The subcontractor's plans, resources,
procedures, and standards for software
guality assurance are periodically
reviewed to ensure they are adequate
to monitor the subcontractor's
performance. (L2-54, A10, 1)

Regular reviews of the subcontractor are | Subcontractor
conducted to ensure the approved
procedures and standards are being
followed. (L2-54, A10, 2)

0 The prime contractor's software Prime .
quality assurance group spot checks gon;r actor’s
the subcontractor's software QA group

engineering activities and products.

O The prime contractor's software
quality assurance group audits the
subcontractor's software quality
assurance records, as appropriate.
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The subcontractor's records of its software
quality assurance activities are
periodically audited to assess how well the
software quality assurance plans,
standards, and procedures are being
followed. (L2-54, A10, 3)

Prime

contractor's

SQA group

Continued on next page
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SSM Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software

subcontract management process, continued from the previous page.

manager on both a periodic and event-
driven basis. (L2-56, V2)

i Review or Audit Review References
Participants

The subcontractor's plans, resources, Prime
procedures, and standards for software contractor's
configuration management are reviewed to | SCM group
ensure they are adequate. (L2-54, Al1, 1)
The subcontractor's software baseline Prime
library is periodically audited to assess contractor's
how well the standards and proceduresfor | SCM group
software configuration management are
being followed and how effective they are
in managing the software baseline. (L2-
54, Al1, 3)
The acceptance procedures and Prime
acceptance criteria for each product are contractor
defined, reviewed, and approved by both | g,pcontractor
the prime contractor and the
subcontractor prior to the test. (L2-55,
Al2, 1)
The software subcontractor's performance | Subcontractor
is evaluated on a periodic basis, and the
evaluation is reviewed with the
subcontractor. (L2-55, A13)
The activities for managing the software Senior
subcontract are reviewed with senior management
management on a periodic basis. (L2-56,
V1)
The activities for managing the software Project
subcontract are reviewed with the project | manager

Continued on next page
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SSM Process - Reviews and Audits, continued

Reviews and
audits,
continued

The table below lists the recommended reviews and audits for the software
subcontract management process, continued from the previous page.

reviews and/or audits the activities and

work products for managing the software

subcontract and reports the results. (L2-57,

V3)

At aminimum, the reviews and/or audits

verify:

O The activities for selecting the
subcontractor.

O The activities for managing the
software subcontract.

0 The activities for coordinating
configuration management activities of
the prime contractor and
subcontractor.

O The conduct of planned reviews with
the subcontractor.

0 The conduct of reviews that establish
completion of key project milestones
or stages for the subcontract.

O The acceptance process for the
subcontractor's software products.

i Review or Audit Review References
Participants
The softwar e quality assurance group SQA group
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SSM Process - Work Products Managed and
Controlled

Work products The table below lists the work products recommended to be managed and
managed and  controlled during the software subcontract management process.
controlled

i Work Products Managed and Controlled References
Subcontract statement of work. (L2-48, A1, 3.5)
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SSM Process - Measurements

Measurements The table below lists the measurements recommended for the software subcontract
management process.

iV

M easur ements

References

M easurements are made and used to determine the status of

the activities for managing the software subcontract. (L2-

55, M1)

Examples of measurements include:

O Costs of the activities for managing the subcontract
compared to the plan.

O Actual delivery dates for subcontracted products
compared to the plan.

[0 Actual dates of prime contractor deliveries to the
subcontractor compared to the plan.
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SSM Process - Documented Procedures

Documented
procedures

The table below lists the activities for the software subcontract management
process recommended to be performed according to a documented procedure.

iV

Documented Procedur e(s)

References

The work to be subcontracted is defined and planned
according to a documented procedure. (L2-47, Al)

[Refer to Level 2 Procedure Checklists for additional
information.]

The software subcontractor is selected based on an
evaluation of the subcontract bidders' ability to perform the
work, according to a documented procedure. (L2-49, A2)

[Refer to Level 2 Procedure Checklists for additional
information.]

Changes to the software subcontractor's statement of work,
subcontract terms and conditions, and other commitments
are resolved according to a documented procedure. (L2-51,
Ab6)

[Refer to Level 2 Procedure Checklists for additional
information.]

Formal reviews to address the subcontractor's software
engineering accomplishments and results are conducted at
selected milestones according to a documented procedure.
(L2-53, A9)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor's softwar e quality assurance
group monitors the subcontractor's software quality
assurance activities according to a documented procedure.
(L2-53, A10)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor's softwar e configuration
management group monitors the subcontractor's activities
for software configuration management according to a
documented procedure. (L2-54, A11)

[Refer to Level 2 Procedure Checklists for additional
information.]

The prime contractor conducts acceptance testing as part
of the delivery of the subcontractor's software products
according to a documented procedure. (L2-55, A12)

[Refer to Level 2 Procedure Checklists for additional
information.]
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SSM Process - Training

Training The table below lists the training recommended for the software subcontract
management process.

i Training References

Softwar e manager s and other individuals who are
involved in establishing and managing the software
subcontract are trained to perform these activities. (L2-46,
Ab2)

Softwar e manager s and other individuals who are
involved in managing the software subcontract receive
orientation in the technical aspects of the subcontract. (L2-
46, Ab3)
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SSM Process - Tools

Tools The table below lists the tools recommended for the software subcontract

management process.

i Tools References
Tools to support managing the subcontract. (L2-46, Abl, 2)
Examples of support tools include:

O estimating models,

0 spreadsheet programs, and

[0 project management and scheduling programs.
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Software Quality Assurance (SQA) Process

SQA Process - Overview

SQA process
purpose

SQA process
description

The purpose of Software Quality Assurance is to provide management with
appropriate visibility into the process being used by the software project and of the
products being built. (L2-59)

Software Quality Assurance involves reviewing and auditing the software products
and activities to verify that they comply with the applicable procedures and
standards and providing the software project and other appropriate managers with
the results of these reviews and audits.

The software quality assurance group works with the software project during its
early stages to establish plans, standards, and procedures that will add value to
the software project and satisfy the constraints of the project and the
organization's policies. By participating in establishing the plans, standards, and
procedures, the software quality assurance group helps ensure they fit the project's
needs and verifies that they will be usable for performing reviews and audits
throughout the software life cycle. The software quality assurance group reviews
project activities and audits software work products throughout the life cycle and
provides management with visibility as to whether the software project is adhering
to its established plans, standards, and procedures.

Compliance issues are first addressed within the software project and resolved
there if possible. For issues not resolvable within the software project, the
software quality assurance group escalates the issue to an appropriate level of
management for resol ution.

This key process area covers the practices for the group performing the software
quality assurance function. The practices identifying the specific activities and
work products that the software quality assurance group reviews and/or audits are
generally contained in the Verifying Implementation common feature of the other
key process areas. (L2-59)

Continued on next page
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SQA Process - Overview, Continued

Section
overview

The table below contains a description and the location of each checklist for this

key process area.

Checklist Description Page

Roles List of roles participating in process L2-Process-131
activities.

Entry Criteria Description of when the process can start. | L2-Process-136

Inputs Description of the work products used by | L2-Process-137
the process.

Activities Description of the activities of the L2-Process-138
process.

Outputs Description of the work products produced| L2-Process-140
by the process.

Exit Criteria Description of when the processis L2-Process-142
complete.

Reviews and List of reviews and audits. L2-Process-147

Audits

Work Products List of work products to be managed and | L2-Process-149

Managed and controlled.

Controlled

M easurements Description of process measurements. L2-Process-150

Documented List of the activities to be completed L2-Process-151

Procedures according to a documented procedure.

Training List of training. L2-Process-152

Tools List of tools. L2-Process-153
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SQA Process - Roles

Roles

The table below lists the roles and the activities in which they participate in the
software quality assurance process.

i Role Activities Participated in... Reference
Affected The SQA plan is reviewed by the affected
groups groups and individuals. (L2-63, A1, 2)
Affected The SQA plan isreviewed by the affected
individuals groups and individuals. (L2-63, Al, 2)
Customer The deliverable software products are

evaluated before they are delivered to the
customer. (L2-66, A5, 1)
Customer’s The SQA group conducts periodic reviews
SQA of its activities and findings with the
personnel customer's SQA personnel, as
appropriate. (L2-67, A8)
Experts Expertsindependent of the SQA group
independent | periodically review the activities and
of the SQA software work products of the project’s
group SQA group. (L2-69, V3)
M anager OO A manager is assigned specific

responsibilities for the project's SQA
activities. (L2-62, Ab2, 1)

O All managers in the SQA reporting
chain to the senior manager are
knowledgeable in the SQA role,
responsibilities, and authority. (L2-62,
Ab2, 2.1)

Continued on next page
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SQA Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software quality assurance process, continued from the previous page.
i Role Activities Participated in... Reference
Project 0 Deviations from the software
manager development plan and the designated

project standards and procedures are
documented and resolved with the
appropriate software task leaders,
software managers, or proj ect
manager, where possible. (L2-67, A7,
1)

0 Deviations from the software
development plan and the designated
project standards and procedures not
resolvable with the software task
leaders, software managers, or project
manager are documented and
presented to the senior manager
designated to receive noncompliance
items. (L2-67, A7, 2)

0 The SQA activities are reviewed with
the project manager on both a
periodic and event-driven basis. (L2-69,

V2)
Senior 0 Senior management periodically
management reviews the SQA activities and results.
(L2-61, C1, 3)

O The SQA activities are reviewed with

senior management on a periodic
basis. (L2-68, V1)

Continued on next page
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SQA Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software quality assurance process, continued from the previous page.

iV

Role

Activities Participated in...

Reference

Senior
manager

0 A senior manager, whois

knowledgeable in the SQA role and has
the authority to take appropriate
oversight actions, is designated to
receive and act on software
noncompliance items. (L2-62, Ab2, 2)

Deviations from the software
development plan and the designated
project standards and procedures not
resolvable with the software task
leaders, software managers, or project
manager are documented and presented
to the senior manager designated to
receive noncompliance items. (L2-67,
A7, 2)

Noncompliance items presented to the
senior manager are periodically

reviewed until they are resolved. (L2-
67, A7, 3)

Software
engineering
group

The SQA group periodically reports the
results of its activities to the software
engineering group. (L2-67, A6)

Softwar e
manager

O Deviations from the software

development plan and the designated
project standards and procedures are

documented and resolved with the
appropriate software task leaders,
softwar e managers, or project

manager, where possible. (L2-67, A7,

1)
O Deviations from the software

development plan and the designated
project standards and procedures not

resolvable with the software task

leaders, softwar e managers, or project
manager are documented and presented
to the senior manager designated to
receive noncompliance items. (L2-67,
A7, 2)

Continued on next page
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SQA Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software quality assurance process, continued from the previous page.
i Role Activities Participated in... Reference
Softwaretask | 0 Deviationsfrom the software
leader development plan and the designated

project standards and procedures are
documented and resolved with the
appropriate softwar e task leaders,
software managers, or project manager,
where possible. (L2-67, A7, 1)

0 Deviations from the software
development plan and the designated
project standards and procedures not
resolvable with the softwar e task
leader s, software managers, or project
manager are documented and presented
to the senior manager designated to
receive noncompliance items. (L2-67,
A7, 2)

SQA group O Members of the SQA group are
trained to perform their SQA activities.
(L2-62, Ab3)

O The SQA group's activities are
performed in accordance with the SQA
plan. (L2-64, A2)

O The SQA group participatesin the
preparation and review of the project's
software development plan, standards,
and procedures. (L2-65, A3)

Role continues on next page

Continued on next page
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SQA Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software quality assurance process, continued from the previous page.

i Role Activities Participated in... Reference
SQA group, O The SQA group provides consultation
continued and review of the plans, standards, and

procedures with regard to: (L2-66, A3,

1)

O compliance to organizational
policy,

O compliance to externally imposed

standards and requirements (e.g.,
standards imposed by the statement
of work),

0 standardsthat are appropriate for
use by the project,

O topicsthat should be addressed in
the software development plan, and

0 other areas assigned by the project.

The SQA group verifies that plans,
standards, and procedures are in place
and can be used to review and audit
the software project. (L2-66, A3, 2)
The SQA group reviews the software
engineering activities to verify
compliance. (L2-66, A4)

The SQA group audits designated
software work products to verify
compliance. (L2-66, A5)

The SQA group periodically reports
the results of its activities to the
software engineering group. (L2-67,
Ab6)

The SQA group conducts periodic
reviews of its activities and findings

with the customer's SQA personnel, as
appropriate. (L2-67, A8)
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SQA Process - Entry Criteria

I nput-based There are no input-based entry criteria in the software quality assurance process.
entry criteria

General entry  The CMM recommends that the conditions described in the table below be
criteria satisfied before entering the software quality assurance process.

Y Condition References

The project follows a written organizational policy for
implementing software quality assurance (SQA). (L2-60,
C1)

[Refer to Level 2 Policies for additional information
regarding SQA policy.]

A group that is responsible for coordinating and
implementing SQA for the project (i.e., the SQA group)
exists. (L2-61, Abl)

Adequate resources and funding are provided for performing
the SQA activities. (L2-62, Ab2)

A manager is assigned specific responsibilities for the
project's SQA activities. (L2-62, Ab2, 1)

A senior manager, who is knowledgeable in the SQA role
and has the authority to take appropriate oversight actions,
is designated to receive and act on software noncompliance
items. (L2-62, Ab2, 2)

All manager s in the SQA reporting chain to the senior
manager are knowledgeable in the SQA role,
responsibilities, and authority. (L2-62, Ab2, 2.1)

Tools to support the SQA activities are made available.
(L2-62, Ab2, 3)

Members of the SQA group are trained to perform their
SQA activities. (L2-62, Ab3)

The member s of the softwar e project receive orientation
on the role, responsibilities, authority, and value of the SQA
group. (L2-63, Ab4)
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SQA Process - Inputs

Inputs The table below lists the recommended inputs to the software quality assurance
process.
i Input Org. Input | References

Deliverable software products. (L2-66, A5,
1)

Designated contractual requirements. (L2-
66, A5, 2)

Designated procedures. (L2-66, A4, 1)

Designated software standards. (L2-66,
A4, 1)

Designated software work products. (L2-
66, A5)

Externally imposed requirements. (L2-66,
A3,1.2)

Externally imposed standards. (L2-66, A3,
1.2)

Project's procedures. (L2-65, A3)

Project's software development plan. (L 2-
65, A3)

Project's standards. (L2-65, A3)

Software work products. (L2-66, A5, 2)

SQA plan. (L2-64, A2)
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SQA Process - Activities

Activities The table below lists the recommended activities for the software quality
assurance process.

Y Activities References

A SQA planis prepared for the software project according to
a documented procedure. (L2-63, A1)

[Refer to Level 2 Procedure Checklists for additional
information.]

The SQA group participates in the preparation and review
of the project's software development plan, standards, and
procedures. (L2-65, A3)

0 The SQA group provides consultation and review of the
plans, standards, and procedures with regard to:

[0 compliance to organizational policy,

O compliance to externally imposed standards and
requirements (e.g., standards required by the
statement of work),

O standards that are appropriate for use by the project,

O topicsthat should be addressed in the software
development plan, and
O other areas as assigned by the project.
[0 The SQA group verifies that plans, standards, and

procedures are in place and can be used to review and
audit the software project.

The SQA group reviews the software engineering activities
to verify compliance. (L2-66, A4)

O The activities are evaluated against the software
development plan and the designated software standards
and procedures.

00 Deviations are identified, documented, and tracked to
closure.

00 Corrections are verified.
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The SQA group audits designated software work products
to verify compliance. (L2-66, A5)

0 Thedeliverable software products are evaluated before
they are delivered to the customer.

O The software work products are evaluated against the
designated software standards, procedures, and
contractual requirements.

00 Deviations are identified, documented, and tracked to
closure.

O Corrections are verified.

Continued on next page
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SQA Process - Activities, Continued

Activities, The table below lists the recommended activities for the software quality
continued assurance process, continued from the previous page.
i Activities References

The SQA group periodically reports the results of its
activities to the softwar e engineering group. (L2-67, A6)

Deviations identified in the software activities and software
work products are documented and handled according to a
documented procedure. (L2-67, A7)

[Refer to Level 2 Procedure Checklists for additional
information.]

The SQA group conducts periodic reviews of its activities
and findings with the customer's SQA personnel, as
appropriate. (L2-67, A8)

M easurements are made and used to determine the cost and
schedule status of the SQA activities. (L2-68, M1)

The SQA activities are reviewed with senior management
on aperiodic basis. (L2-68, V1)

The SQA activities are reviewed with the project manager
on a periodic and event-driven basis. (L2-69, V2)

Expertsindependent of the SQA group periodically
review the activities and software work products of the
project's SQA group. (L2-69, V3)
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SQA Process - Outputs

Outputs

The table below lists the outputs produced by the software quality assurance
process.

iV

Output

Org. Output

References

Corrections to deviations between the
contractual requirements and the
designated software work products. (L2-
67, A5, 4)

Corrections to deviations between the
designated software procedures and the
designated software work products. (L2-
67, A5, 4)

Corrections to deviations between the
designated software procedures and the
software engineering activities. (L2-66,
A4, 3)

Corrections to deviations between the
designated software standards and the
designated software work products. (L2-
67, A5, 4)

Corrections to deviations between the
designated software standards and the
software engineering activities. (L2-66,
A4, 3)

Corrections to deviations between the
software development plan and the
software engineering activities. (L2-66,
A4, 3)

Deviations between the contractual
requirements and the designated software
work products. (L2-67, A5, 3)

Deviations between the designated
software procedures and the designated
software work products. (L2-67, A5, 3)

Deviations between the designated
software procedures and the software
engineering activities. (L2-66 A4, 2)

Deviations between the designated
software standards and the designated
software work products. (L2-67, A5, 3)

Deviations between the designated
software standards and the software
engineering activities. (L2-66 A4, 2)
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Continued on next page
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SQA Process - Outputs, cContinued

Outputs,
continued

The table below lists the outputs produced by the software quality assurance
process, continued from the previous page.

iV

Output

Org. Output

References

Deviations between the software
development plan and the software
engineering activities. (L2-66 A4, 2)

Deviations from the designated project
procedures. (L2-67, A7, 1)

Deviations from the designated project
standards. (L2-67, A7, 1)

Deviations from the software devel opment
plan. (L2-67, A7,1)

Deviationsidentified in the software
activities. (L2-67, A7)

Deviations identified in the software work
products. (L2-67, A7)

Documentation of noncompliance items.
(L2-67, A7, 4)

Measurements (to determine the cost and
schedule status of the SQA activities).
(L2-68, M1)

Results of SQA group activities. (L2-67,
A6)

Software noncompliance items. (L2-62,
Ab2, 2)

Software work products of the SQA group.
(L2-69, V3)

SQA findings. (L2-67, A8)

SQA plan. (L2-63, Al)

[Refer to Level 2 Standards for additional
information regarding a SQA plan.]

SQA results. (L2-61, C1, 3)
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SQA Process - Exit Criteria

Output-based
exit criteria

The CMM recommends that outputs satisfy the states described in the table below
to exit the software quality assurance process.

iV

Output

State

References

Corrections to
deviations between
the contractual
requirements and the
designated software
work products

areidentified. (L2-67, A5, 4)

Corrections to
deviations between
the designated
software procedures
and the designated
software work
products

areidentified. (L2-67, A5, 4)

Corrections to
deviations between
the designated
software procedures
and the software
engineering activities

are identified. (L2-66, A4, 3)

Corrections to
deviations between
the designated
software standards
and the designated
software work
products

areidentified. (L2-67, A5, 4)

Correctionsto
deviations between
the designated
software standards
and the software
engineering activities

are identified. (L2-66, A4, 3)

Correctionsto
deviations between
the software
development plan
and the software
engineering activities

are identified. (L2-66, A4, 3)
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Deviations between
the contractual
requirements and the
designated software
work products

|

areidentified. (L2-67, A5, 3)
are documented. (L2-67, A5, 3)

are tracked to closure. (L2-67,
A5, 3)

Continued on next page

CMU/SEI-94-HB-1

L2-Process-175



SQA Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software quality assurance process, continued from the previous page.

task leaders, software
manager s, or proj ect manager
are documented and presented to
the senior manager designated
to receive noncompliance items.
(L2-67, A7, 2)

i Output State References
Deviations between | 0 areidentified. (L2-67, A5, 3)
the designated 0 aredocumented. (L2-67, A5, 3)
software procedures
and the designated 00 aretracked to closure. (L2-67,
software work A5, 3)
products
Deviations between | O areidentified. (L2-66, A4, 2)
the designated O are documented. (L2-66, A4, 2)
software procedures
and the software O aretracked to closure. (L2-66,
engineering activities A4, ?2)

Deviati_ons between |0 areidentified. (L2-67, A5, 3)

the designated O aredocumented. (L2-67, A5, 3)

software standards

and the designated O aretracked to closure. (L2-67,

software work A5, 3)

products

Deviati_ons between |0 areidentified. (L2-66, A4, 2)

the designated O aredocumented. (L2-66, A4, 2)

software standards

and the software 0 aretracked to closure. (L2-66,

engineering activities A4, 2)

Deviations between | O areidentified. (L2-66, A4, 2)

the software O are documented. (L2-66, A4, 2)

development plan

and the software [0 aretracked to closure. (L2-66,

engineering activities A4, 2)

Deviationsfromthe | U aredocumented. (L2-67, A7, 1)

drESI gegatred project [0 areresolved with the appropriate

procedures softwar e task leaders, software
manager s, or project manager,
where possible. (L2-67, A7, 1)

[0 not resolvable with the software

Continued on next page
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SQA Process - Exit Criteria, Continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software quality assurance process, continued from the previous page.

iV

Output

State

References

Deviations from the
designated project
standards

are documented. (L2-67, A7, 1)

are resolved with the appropriate
softwar e task leaders, software
manager s, or project manager,
where possible. (L2-67, A7, 1)

not resolvable with the software
task leaders, software
manager s, or project manager
are documented and presented to
the senior manager designated
to receive noncompliance items.
(L2-67, A7, 2)

Deviations from the
software
development plan

are documented. (L2-67, A7, 1)

are resolved with the appropriate
software task leaders, software
managers, or project manager,
where possible. (L2-67, A7, 1)

not resolvable with the software
task leaders, software
manager s, or project manager
are documented and presented to
the senior manager designated
to receive noncompliance items.
(L2-67, A7, 2)

Deviations identified
in the software
activities

are documented. (L2-67, A7)

are handled according to a
documented procedure. (L2-67,
A7)

Deviations identified
in the software work
products

are documented. (L2-67, A7)

are handled according to a
documented procedure. (L2-67,
A7)

M easurements (to
determine the cost
and schedule status
of the SQA
activities)

are made. (L2-68, M1)
areused. (L2-68, M1)

Continued on next page
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SQA Process - Exit Criteria, Continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria, to exit the software quality assurance process, continued from the previous page.
continued
i Output State References
Noncompliance [0 areperiodically reviewed until
items (presented to they areresolved. (L2-67, A7,
the senior manager) 3)

O aredocumented. (L2-67, A7, 4)

0 documentation is managed and
controlled. (L2-67, A7, 4)

Results of SQA are periodically reported to the

group activities softwar e engineering group. (L2-
67, A6)

SQA plan O isprepared for the software

project according to a
documented procedure. (L2-63,
Al)

O isdeveloped in the early stages
of, and in parallel with, the
overall project planning. (L2-63,
Al, 1)

O isreviewed by the affected
groups and individuals. (L2-
63, Al, 2)

0 ismanaged and controlled. (L2-
64, A1, 3)

SQA results are reviewed periodically by senior

management. (L2-61, C1, 3)

General exit ~ The CMM recommends that the conditions described in the table below be
criteria satisfied to exit the software quality assurance process.

iy Condition References

The SQA group's activities are performed in accordance
with the SQA plan. (L2-64, A2)

Continued on next page
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SQA Process - Exit Criteria, Continued

General exit
criteria,
continued

The CMM recommends that the conditions described in the table below be
satisfied to exit the software quality assurance process, continued from the
previous page.

iV

Condition

References

The SQA group participates in the preparation and review
of the project's software development plan, standards, and
procedures. (L2-65, A3)

O The SQA group provides consultation and review of the
plans, standards, and procedures with regard to:

O compliance to organizational policy,

O compliance to externally imposed standards and

requirements (e.g., standards required by the
statement of work),

0 standards that are appropriate for use by the project,

[0 topicsthat should be addressed in the software
development plan, and
[ other areas as assigned by the project.
O The SQA group verifiesthat plans, standards, and

procedures are in place and can be used to review and
audit the software project.

The SQA group reviews the software engineering activities
to verify compliance. (L2-66, A4)

The software engineering activities are eval uated against
the software development plan and the designated software
standards and procedures. (L2-66, A4, 1)

The SQA group audits designated software work products

to verify compliance. (L2-66, A5)

[0 The deliverable software products are evaluated before
they are delivered to the customer.

O The software work products are evaluated against the

designated software standards, procedures, and
contractual requirements.

The SQA group conducts periodic reviews of its activities
and findings with the customer's SQA personnel, as
appropriate. (L2-67, A8)

The SQA activities are reviewed with senior management
on aperiodic basis. (L2-68, V1)

The SQA activities are reviewed with the project manager
on a periodic and event-driven basis. (L2-69, V2)
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Expertsindependent of the SQA group periodically
review the activities and software work products of the
project's SQA group. (L2-69, V3)
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SQA Process - Reviews and Audits

Reviews and
audits

The table below lists the recommended reviews and audits for the software quality

assurance process.

(L2-68, V1)

i Review or Audit Review References
Participants
Senior management periodically reviews | Senior
the SQA activities and results. (L2-61, management
C1, 3)
The SQA plan isreviewed by the affected | Affected
groups and individuals. (L2-63, A1, 2) groups
Affected
individuals
The SQA group participatesin the SQA group
preparation and review of the project's
software development plan, standards, and
procedures. (L2-65, A3)
The SQA group provides consultation and | SQA group
review of the plans, standards, and
procedures with regard to: (L2-66, A3, 1)
O compliance to organizational policy,
O compliance to externally imposed
standards and requirements (e.g.,
standards required by the statement of
work),
00 standards that are appropriate for use
by the project,
O topicsthat should be addressed in the
software development plan, and
[0 other areas as assigned by the project.
The SQA group reviews the software SQA group
engineering activities to verify
compliance. (L2-66, A4)
The SQA group audits designated SQA group
software work products to verify
compliance. (L2-66, A5)
The SQA group conducts periodic reviews| SQA group
of its activities and findings with the Customer's
customer's SQA personnel, as SOA
appropriate. (L2-67, A8) per sonnel
The SQA activities are reviewed with Senior
senior management on a periodic basis. | management
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Continued on next page
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SQA Process - Reviews and Audits, Continued

Reviews and The table below lists the recommended reviews and audits for the software quality
audits, assurance process, continued from the previous page.
continued

Y Review or Audit Review References
Participants

The SQA activities are reviewed with the | Project
project manager on both aperiodicand | manager
event-driven basis. (L2-69, V2)

Expertsindependent of the SQA group | Experts

periodically review the activities and independent
software work products of the project's of the SQA
SQA group. (L2-69, V3) group

SQA group
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SQA Process - Work Products Managed and
Controlled

Work products The table below lists the work products recommended to be managed and
managed and  controlled during the software quality assurance process.
controlled

i Work Products Managed and Controlled References
SQA plan. (L2-64, A1, 3)
Documentation of noncompliance items. (L2-67, A7, 4)

L2-Process-184 CMU/SEI-94-HB-1



SQA Process - Measurements

Measurements The table below lists the measurements recommended for the software quality
assurance process.

i M easur ements References

M easurements are made and used to determine the cost and
schedule status of SQA activities. (L2-68, M1)

Examples of measurements include:

0 Completions of milestones for the SQA activities
compared to the plan.

O Work completed, effort expended, and funds expended
in the SQA activities compared to the plan.

0 Numbers of product audits and activity reviews
compared to the plan.
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SQA Process - Documented Procedures

Documented The table below lists the activities for the software quality assurance process
procedures recommended to be performed according to a documented procedure.

i Documented procedures References

A SQA planis prepared for the software project according to
adocumented procedure. (L2-63, Al)

[Refer to Level 2 Procedure Checklists for additional
information.]

Deviations identified in the software activities and software
work products are documented and handled according to a
documented procedure. (L2-67, A7)

[Refer to Level 2 Procedure Checklists for additional
information.]
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SQA Process - Training

Training The table below lists the training recommended for the software quality assurance
process.
i Training References

Members of the SQA group are trained to perform their
SQA activities. (L2-62, Ab3)

The members of the software project receive orientation on
the role, responsibilities, authority, and value of the SQA
group. (L2-63, Ab4)
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SQA Process - Tools

Tools The table below lists the tools recommended for the software quality assurance
process.
i Tools References

Tools to support the SQA activities. (L2-62, Ab2, 3)
Examples of support tools include:
O workstations,

[0 database programs,
[0 spreadsheet programs, and
0 auditing tools.
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Software
Process

Configuration Management (SCM)

SCM Process - Overview

SCM process
purpose

The purpose of Software Configuration Management is to establish and maintain
the integrity of the products of the software project throughout the project's
software life cycle. (L2-71)

SCM process
description

Software Configuration Management involves identifying the configuration of the
software (i.e., selected software work products and their descriptions) at given
pointsin time, systematically controlling changes to the configuration, and
maintaining the integrity and traceability of the configuration throughout the
software life cycle. The work products placed under software configuration
management include the software products that are delivered to the customer
(e.q., the software requirements document and the code) and the items that are
identified with or required to create these software products (e.g., the compiler).

A software baseline library is established containing the software baselines as
they are developed. Changes to baselines and the release of software products
built from the software baseline library are systematically controlled via the
change control and configuration auditing functions of software configuration
management.

This key process area covers the practices for performing the software
configuration management function. The practices identifying specific
configuration items/units are contained in the key process areas that describe the
development and maintenance of each configuration item/unit. (L2-71)

Continued on next page
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SCM Process - Overview, Continued

Section
overview

The table below contains a description and the location of each checklist for this

key process area.

Checklist Description Page

Roles List of roles participating in process L2-Process-157
activities.

Entry Criteria Description of when the process can start. | L2-Process-161

Inputs Description of the work products used by | L2-Process-162
the process.

Activities Description of the activities of the L2-Process-163
process.

Outputs Description of the work products produced| L2-Process-165
by the process.

Exit Criteria Description of when the processis L 2-Process-166
complete.

Reviews and List of reviews and audits. L2-Process-172

Audits

Work Products List of work products to be managed and | L2-Process-174

Managed and controlled.

Controlled

M easurements Description of process measurements. L2-Process-175

Documented List of the activities to be completed L2-Process-176

Procedures according to a documented procedure.

Training List of training. L2-Process-177

Tools List of tools. L2-Process-178
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SCM Process - Roles

Roles

software configuration management process.

The table below lists the roles and the activities in which they participate in the

i Role Activities Participated in... Reference
Affected 0 The SCM plan isreviewed by the
groups affected groups.

O The configuration management library
system provides for the sharing and
transfer of configuration items/units
between the affected groups and
between control levels within the
library. (L2-78, A3, 3)

0 Standard reports documenting the SCM
activities and the contents of the
software baseline are developed and
made available to affected groups and
individuals. (L2-81, A9)

Affected Standard reports documenting the SCM

individuals activities and the contents of the software
baseline are developed and made available
to affected groups and individuals. (L2-

81, A9)

M anager A manager is assigned specific

responsibilities for SCM. (L2-75, Ab3, 1)

Person The person responsible for each

responsible configuration item/unit (i.e., the owner,

for each from a configuration management point of

configuration | view) isidentified. (L2-79, A4, 6)

unit/item

Project The SCM activities are reviewed with the

manager project manager on both a periodic and
event-driven basis. (L2-83,V2)

Project The results of software baseline audits are

software reported to the project software manager .

manager (L2-82, A10, 6)

Senior The SCM activities are reviewed with

management | senior management on a periodic basis.

(L2-82, V1)

Continued on next page
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SCM Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software configuration management process, continued from the previous page.

iV

Role

Activities Participated in...

Reference

Software
configuration
control board
(SCCB)

0 A board having the authority for
managing the project’ s software
baselines (i.e., a software
configuration control board - SCCB)
exists or is established. (L2-73, Abl)

The SCCB:

O

O

O

Authorizes the establishment of
software baselines and the
identification of configuration
items/units.

Represents the interests of the
project manager and all groups who
may be affected by changes to the
software baselines.

Reviews and authorizes changes to
the software baselines.

Authorizes the creation of products
from the software baseline library.

O Only configuration items/units that are
approved by the SCCB are entered into
the software baseline library. (L2-80,
A6, 2)

Continued on next page
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SCM Process - Roles, continued

Roles, The table below lists the roles and the activities in which they participate in the
continued software configuration management process, continued from the previous page.
i Role Activities Participated in... Reference
Software O A group that is responsible for
configuration coordinating and implementing SCM
management for the project (i.e., the SCM group)
(SCM) group exists. (L2-74, Ab2)
The SCM group coordinates or
implements:

O Creation and management of the
project's software baseline library.

0 Development, maintenance, and
distribution of the SCM plans,
standards, and procedures.

[0 Theidentification of the set of
work products to be placed under
SCM.

0 Management of the access to the
software baseline library.

0 Updates of the software baselines.

O Creation of products from the
software baseline library.

O Recording of SCM actions.

O Production and distribution of SCM
reports.

0 Members of the SCM group are
trained in the objectives, procedures,
and methods for performing their SCM
activities. (L2-76, Ab4)

0 The SCM group periodically audits
software baselines to verify that they

conform to the documentation that
defines them. (L2-83, V3)

Software Members of the softwar e engineering

engineering | group and other software-related groups

group are trained to perform their SCM activities.
(L2-76, Ab5)

Continued on next page
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SCM Process - Roles, continued

Roles,
continued

The table below lists the roles and the activities in which they participate in the
software configuration management process, continued from the previous page.

i Role Activities Participated in... Reference
Softwar e- O Members of the software engineering
related group and other softwar e-related
groups groups are trained to perform their

SCM activities. (L2-76, Ab5)

O The SCM plan covers the SCM
requirements and activities to be
performed by the software engineering
group and other softwar e-related
groups. (L2-77, A2, 2)

SQA group The softwar e quality assurance group

reviews and/or audits the activities and
work products for SCM and reports the
results. (L2-83, V4)
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SCM Process - Entry Criteria

I nput-based The CMM recommends that inputs satisfy the states described in the table bel ow
entry criteria  before entering the software configuration management process.

i Input State References
Changerequestsfor | areinitiated according to a
configuration documented procedure. (L2-79, A5)
items/units
Problem reports for are initiated according to a
configuration documented procedure. (L2-79, A5)
items/units
SCM plan O isdocumented. (L2-77, A2)
O isapproved. (L2-77, A2)

General entry The CMM recommends that the conditions described in the table below be
criteria satisfied before entering the software configuration management process.

i

Condition

References

The project follows a written organizational policy for
implementing software configuration management (SCM).
(L2-72, C1)

[Refer to Level 2 Policies for additional information
regarding SCM policy.]

Responsibility for SCM for each project is explicitly
assigned. (L2-72, C1, 1)

A board having the authority for managing the project's
software baselines (i.e., a software configuration control
board - SCCB) exists or is established. (L2-73, Abl)

A group that is responsible for coordinating and
implementing SCM for the project (i.e., the SCM group)
exists. (L2-74, Ab2)

Adequate resources and funding are provided for performing
the SCM activities. (L2-75, Ab3)

A manager is assigned specific responsibilities for SCM.
(L2-75, Ab3, 1)

Tools to support the SCM activities are made available.
(L2-75, Ab3, 2)

Members of the SCM group are trained in the objectives,
procedures, and methods for performing their SCM
activities. (L2-76, Ab4)
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Members of the softwar e engineering group and other
softwar e-related groups are trained to perform their SCM
activities. (L2-76, Ab5)
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SCM Process - Inputs

Inputs

The table below lists the recommended inputs to the software configuration
management process.

iV

Input

Org. Input

References

Change requests for configuration
items/units. (L2-79, A5)

Changes to baselines. (L2-80, A6)

Configuration items/units. (L2-78, A3, 2)

Designated internal software work
products. (L2-72, C1, 3)

Designated support tools used inside the
project. (L2-72, C1, 3)

Externally deliverable software products.
(L2-72, C1, 3)

Problem reports for configuration
items/units. (L2-79, A5)

SCM plan. (L2-77, A2)

[Refer to Level 2 Standards for additional
information regarding a SCM plan.]

Software baselines. (L2-73, C1, 5)

Software work products. (L2-78, A4)

Updates of the software baselines. (L2-75,
Ab2, 5)

Work products to be placed under SCM.
(L2-75, Ab2, 3)
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SCM Process - Activities

Activities The table below lists the recommended activities for the software configuration
management process.

Y Activities References

A SCM plan is prepared for each software project according
to a documented procedure. (L2-76, Al)

[Refer to Level 2 Procedure Checklists for additional
information.]

A documented and approved SCM plan is used as the basis
for performing the SCM activities. (L2-77, A2)

A configuration management library system is established
as arepository for the software baselines. (L2-77, A3)

[Refer to SCM Process Tools for additional information
regarding a configuration management library system.]

The software work products to be placed under configuration
management are identified. (L2-78, A4)

O The configuration items/units are selected based on
documented criteria.

O The configuration items/units are assigned unique
identifiers.

O The characteristics of each configuration item/unit are
specified.

[0 The software baselines to which each configuration
item/unit belongs are specified.

O The point in its development that each configuration
item/unit is placed under configuration management is
specified.

O The person responsible for each configuration item/unit

(i.e., the owner, from a configuration management point
of view) isidentified.

Change requests and problem reports for all configuration
items/units are initiated, recorded, reviewed, approved, and
tracked according to a documented procedure. (L2-79, A5)

Changes to baselines are controlled according to a
documented procedure. (L2-80, A6)

[Refer to Level 2 Procedure Checklists for additional
information.]

Continued on next page
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SCM Process - Activities, continued

Activities,
continued

The table below lists the recommended activities for the software configuration
management process, continued from the previous page.

iV

Activities

References

Products from the software baseline library are created and
their release is controlled according to a documented
procedure. (L2-80, A7,)

[Refer to Level 2 Procedure Checklists for additional
information.]

The status of configuration items/units is recorded according
to a documented procedure. (L2-80, A8)

[Refer to Level 2 Procedure Checklists for additional
information.]

Standard reports documenting the SCM activities and the
contents of the software baseline are developed and made
available to affected groups and individuals. (L2-81, A9)

Software baseline audits are conducted according to a
documented procedure. (L2-81, A10)

[Refer to Level 2 Procedure Checklists for additional
information.]

M easurements are made and used to determine the status of
the SCM activities. (L2-82, M1)

The SCM activities are reviewed with senior management
on aperiodic basis. (L2-82, V1)

The SCM activities are reviewed with the project manager
on both a periodic and event-driven basis. (L2-83, V2)

The SCM group periodically audits software baselines to
verify that they conform to the documentation that defines
them. (L2-83, V3)

The softwar e quality assurance group reviews and/or
audits the activities and work products for SCM and reports
the results. (L2-83, V4)

[Refer to SCM Process Reviews and Audits for additional
information.]
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SCM Process - Outputs

Outputs

The table below lists the recommended outputs produced by the software
configuration management process.

iV

Output

Org. Output

References

Action items from the software baseline
audit. (L2-82, A10, 7)

Archive versions of configuration
items/units. (L2-78, A3, 5)

Changes to the software baselines. (L2-74,
Abl, 3)

Configuration items/units. (L2-73, Abl, 1)

Current status and history (i.e., changes
and other actions) of each configuration
item/unit. (L2-81, A8, 2)

M easurements (to determine the status of
the SCM activities). (L2-82, M1)

Products from the software baseline library.
(L2-74, Ab1, 4)

Project's software baseline library (or
repository). (L2-75, Ab2, 1)

Results of the software baseline audit.
(L2-82, A10, 6)

Results of SQA group reviews and/or
audits of the activities and work products
for SCM. (L2-83,V4)

SCM plan. (L2-75, Ab2, 2)

SCM procedures. (L2-75, Ab2, 2)

SCM records. (L2-72, C1, 4)

SCM reports. (L2-75, Ab2, 8)

SCM standards. (L2-75, Ab2, 2)

Software baselines. (L2-73, Abl)

Standard reports documenting the SCM
activities and the contents of the software
baseline. (L2-81, A9)

Work products to be placed under SCM.
(L2-75, Ab2, 3)
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SCM Process - Exit Criteria

Output-based  The CMM recommends that outputs satisfy the states described in the table below
exit criteria to exit the software configuration management process.

i Output

State

References

Action items from

are tracked to closure. (L2-82, A10,

software baselines

O

O

the software baseline | 7)
audit
Changes to the O arereviewed by the SCCB. (L2-

74, Abl, 3)
are authorized by the SCCB.
(L2-74, Ab1l, 3)

are controlled according to a
documented procedure. (L2-80,
A6)

Configuration
items/units

identification is authorized by
the SCCB. (L2-73, Abl, 1)

are selected based on
documented criteria. (L2-79,
A4, 1)

are assigned unique identifiers.
(L2-79, A4, 2)

characteristics are specified.
(L2-79, A4, 3)

are checked inand out in a
manner that maintains the
correctness and integrity of the
software baseline library. (L2-
80, A6, 3)

current status and history (i.e.,
changes and other actions) are
maintained. (L2-81, A8, 2)

Configuration

item’ s/unit’s history
(i.e., changes and
other actions)

ismaintained. (L2-81, A8, 2)

Configuration
item’ s/unit’ s status

is recorded according to a
documented procedure. (L2-80,
A8)

ismaintained. (L2-81, A8, 2)
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M easurements (to
determine the status
of the SCM
activities)

0 aremade. (L2-82, M1)
O areused. (L2-82, M1)

Continued on next page
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SCM Process - Exit Criteria, continued

Output-based  The CMM recommends that outputs satisfy the states described in the table below

exit criteria, to exit the software configuration management process, continued from the
continued previous page.
i Output State References
Products from the [0 are authorized to be created by
spftware baseline the SCCB. (L2-74, Abl, 4)
library 0 creation is coordinated or

implemented by the SCM
group. (L2-75, Ab2, 6)

O arecreated and their release is
controlled according to a
documented procedure. (L2-80,
A7)

O for both internal and externa
use, are built only from

configuration items/unitsin the
software baseline library. (L2-

80, A7, 2)
Project's software O isestablished or is accessible to
baseline library (or the projects for storing
repository) configuration items/units and the
associated SCM records. (L2-
72,C1, 4)

O creation is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 1)

[0 management is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 1)

[0 access management is
coordinated or implemented by
the SCM group. (L2-75, Ab2,
4)

O completeness of contentsis
verified. (L2-81, A10, 4)

[0 correctness of contentsis
verified. (L2-81, A10, 4)

Results of the are reported to the project software
software baseline manager. (L2-82, A10, 6)
audit

Continued on next page
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SCM Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software configuration management process, continued from the
previous page.

iV

Output

State

References

Results of SQA
group reviews and/or
audits of the
activities and work
products for SCM

arereported. (L2-83, V4)

SCM plan

O

development is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)
distribution is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)
maintenance is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)

is prepared for each software
project according to a
documented procedure. (L2-76,
Al)

is developed in the early stages
of, and in parallel with, overall
project planning. (L2-76, A1, 1)
isreviewed by the affected
groups. (L2-77, A1, 2)

is managed and controlled. (L2-
77,A1, 3)

is documented. (L2-77, A2)
isapproved. (L2-77, A2)

is used as the basis for
performing the SCM activities.
(L2-77, A2)
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SCM procedures [0 development is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)

[0 distribution is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)

[0 maintenance is coordinated or

implemented by the SCM
group. (L2-75, Ab2, 2)

Continued on next page
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SCM Process - Exit Criteria, continued

Output-based
exit criteria,
continued

The CMM recommends that outputs satisfy the states described in the table below
to exit the software configuration management process, continued from the
previous page.

iV

Output

State

References

SCM reports

distribution is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 8)

production is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 8)

SCM standards

development is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)
distribution is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 2)
maintenance is coordinated or

implemented by the SCM
group. (L2-75, Ab2, 2)

Software baselines

are authorized to be established
by the SCCB. (L2-73, Abl, 1)
updates are coordinated or
implemented by the SCM
group. (L2-75, Ab2, 5)

to which each configuration
item/unit belongs are specified.
(L2-79, A4, 4)

integrity is assessed. (L2-81,
A10, 2)

Standard reports
documenting the
SCM activities

are developed. (L2-81, A9)

are made available to affected
groups and individuals. (L2-
81, A9)

Standard reports
documenting the
contents of the
software baseline

are developed. (L2-81, A9)

are made available to affected
groups and individuals. (L2-
81, A9)

Work products to be
placed under SCM

identification is coordinated or
implemented by the SCM
group. (L2-75, Ab2, 3)

are identified. (L2-78, A4)
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Continued on next page
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SCM Process - Exit Criteria, continued

General exit The CMM recommends that the conditions described in the table below be
criteria satisfied to exit the software configuration management process.

Y Condition References

SCM is implemented throughout the project’s life cycle.
(L2-72,C1, 2)

SCM isimplemented for externally deliverable software
products, designated internal software work products, and
designated support tools used inside the project (e.g.,
compilers). (L272, C1, 3)

The SCM group coordinates or implements the recording of
SCM actions. (L2-75, Ab2, 7)

A configuration management library system is established
as arepository for the software baselines. (L2-77, A3)

The point in its development that each configuration
item/unit is placed under configuration management is
specified. (L2-79, A4, 5)

The person responsible for each configuration item/unit (i.e.,
the owner, from a configuration management point of view)
isidentified. (L2-79, A4, 6)

Change requests and problem reports for al configuration
items/units are initiated, recorded, reviewed, approved, and
tracked according to a documented procedure. (L2-79, A5)

Reviews and/or regression tests are performed to ensure that
changes have not caused unintended effects on the baseline.
(L2-80, A6, 1)

Only configuration items/units that are approved by the
SCCB are entered into the software baseline library. (L2-
80, A6, 2)

The configuration management actions are recorded in
sufficient detail so that the content and status of each
configuration item/unit are known and previous versions can
be recovered. (L2-81, A8, 1)

Software baseline audits are conducted according to a
documented procedure. (L2-81, A10)

The SCM activities are reviewed with senior management
on aperiodic basis. (L2-82, V1)

The SCM activities are reviewed with the project manager
on both a periodic and event-driven basis. (L2-83, V2)

Continued on next page
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SCM Process - Exit Criteria, continued

General exit The CMM recommends that the conditions described in the table below be

criteria, satisfied to exit the software configuration management process, continued from
continued the previous page.
i Condition References

The SCM group periodically audits software baselines to
verify that they conform to the documentation that defines
them. (L2-83,V3)

The softwar e quality assurance group reviews and/or
audits the activities and work products for SCM and reports
theresults. (L2-83, V4)
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SCM Process - Reviews and Audits

Reviews and The table below lists the recommended reviews and audits for the software
audits configuration management process.

Y Review or Audit Review References
Participants

The software baselines and SCM activities| Not specified
are audited on a periodic basis. (L2-73, in CMM
C1,5)

The SCCB reviews and authorizes changes| SCCB
to the software baselines. (L2-74, Abl, 3)

The SCM plan is reviewed by the affected | Affected
groups. (L2-77, A1, 2) groups

Change requests and problem reports for Not specified
all configuration items/units areinitiated, [ in CMM
recorded, reviewed, approved, and tracked
according to a documented procedure.
(L2-79, A5)

Reviews and/or regression tests are Not specified
performed to ensure that changes have not [ in CMM
caused unintended effects on the baseline.

(L2-80, A6, 1)

Software baseline audits are conducted Not specified
according to a documented procedure. inCMM
(L2-81, A10)

The SCM activities are reviewed with Senior
senior management on a periodic basis. | management
(L2-82, V1)

The SCM activities are reviewed with the | Project
project manager on both aperiodicand | manager
event-driven basis. (L2-83, V2)

The SCM group periodically audits SCM group
software baselines to verify that they
conform to the documentation that defines
them. (L2-83,V3)

Continued on next page
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SCM Process - Reviews and Audits, continued

Reviews and The table below lists the recommended reviews and audits for the software

audits, configuration management process, continued from the previous page.
continued

Y Review or Audit Review References
Participants

The softwar e quality assurance group SQA group
reviews and/or audits the activities and
work products for SCM and reports the
results. (L2-83,V4)

At aminimum, the reviews and/or audits
verify:

0 Compliance with the SCM standards
and procedures by:

0 the SCM group,
00 the SCCB,

O the software engineering group,
and

O other software-related groups.
O Occurrence of periodic baseline audits.
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SCM Process - Work Products Managed and
Controlled

Work products The table below lists the work products recommended to be managed and
managed and  controlled during the configuration management process.
controlled

i Work Products Managed and Controlled References
SCM plan. (L2-77, A1, 3)
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SCM Process - Measurements

Measurements The table below lists the measurements recommended for the software
configuration management process.

i M easur ements References

M easurements are made and used to determine the status of
the SCM activities. (L2-82, M1)

Examples of measurements include:
O Number of change requests processed per unit time.

[0 Completions of milestones for the SCM activities
compared to the plan.

0 Work completed, effort expended, and funds expended
in the SCM activities.
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SCM Process - Documented Procedures

Documented The table below lists the activities for the software configuration management
procedures process recommended to be performed according to a documented procedure.

i Documented procedures References

A SCM plan is prepared for each software project according
to a documented procedure. (L2-76, Al)

[Refer to Level 2 Procedure Checklists for additional
information.]

Change requests and problem reports for all configuration
items/units are initiated, recorded, reviewed, approved, and
tracked according to a documented procedure. (L2-79, A5)

Changes to baselines are controlled according to a
documented procedure. (L2-80, A6)

[Refer to Level 2 Procedure Checklists for additional
information.]

Products from the software baseline library are created and
their release is controlled according to a documented
procedure. (L2-80, A7)

[Refer to Level 2 Procedure Checklists for additional
information.]

The status of configuration items/units is recorded according
to a documented procedure. (L2-80, A8)

[Refer to Level 2 Procedure Checklists for additional
information.]

Software baseline audits are conducted according to a
documented procedure. (L2-81, A10)

[Refer to Level 2 Procedure Checklists for additional
information.]
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SCM Process - Training

Training The table below lists the training recommended for the software configuration
management process.

iV

Training

References

Members of the SCM group are trained in the objectives,
procedures, and methods for performing their SCM
activities. (L2-76, Ab4)

Members of the softwar e engineering group and other
softwar e-related groups are trained to perform their SCM
activities. (L2-76, Ab5)
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SCM Process - Tools

Tools The table below lists the tools recommended for the software configuration
management process.

i Tools References
Tools to support the SCM activities. (L2-75, Ab3, 2)
Examples of support tools include:

O workstations,

0 database programs, and

[0 configuration management tools.

A configuration management library system is established
as arepository for the software baselines. (L2-77, A3)

Thislibrary system:
O Supports multiple control levels of SCM.

[0 Provides for the storage and retrieval of configuration
items/units.

0 Provides for the sharing and transfer of configuration
items/units between the affected groups and between
control levels within the library.

O Helpsin the use of product standards for configuration
items/units.

O Providesfor the storage and recovery of archive versions
of configuration items/units.

O Helpsto ensure correct creation of products from the
software baseline library.

O Providesfor the storage, update, and retrieval of SCM
records.

[0 Supports production of SCM reports.

0 Provides for the maintenance of the library structure and
contents.
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Level 2 Procedure Checklists

Overview

Introduction This section describes all the explicit documented procedures recommended in
the Capability Maturity Model for maturity level 2.

Purpose The purpose of the procedure checklistsisto provide:

» Guidance in identifying which procedures are recommended by the CMM at
level 2.

« Criteriathat an organization can use to eval uate its software procedures to
determine if those procedures are consistent with the CMM at level 2.

« Information that can be used to develop software procedures that are consistent
with the CMM at level 2.

In thissection  This section covers the following documented procedures:

CMM Level 2 Procedures See Page
Requirements management procedures L2-Procedures-2
Software project planning procedures L2-Procedures-3
Software project tracking & oversight procedures L 2-Procedures-6
Software subcontract management procedures L2-Procedures-7
Software quality assurance procedures L2-Procedures-11
Software configuration management procedures L2-Procedures-12
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Requirements Management (RM) Procedures

Documented There are no recommended documented procedures for the requirements
procedures management process.
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Software Project Planning (SPP) Procedures

Documented
procedures

The table below lists the recommended documented procedures for the software
project planning process.

iV

Documented Procedures

References

Software project commitments made to individuals and

groups external to the organization are reviewed with senior
management according to a documented procedure. (L2-

17, Ad)

The project's software development plan is devel oped
according to a documented procedure. (L2-18, A6)

This procedure typically specifies that:

0 The software development plan is based on and
conforms to:

[0 the customer's standards, as appropriate;
O the project's standards;

O the approved statement of work; and

O the allocated requirements.

O Plansfor software-related groups and other
engineering groups involved in the activities of the

softwar e engineering group are negotiated with those

groups, the support efforts are budgeted, and the
agreements are documented.

[0 Plansfor involvement of the software engineering
group in the activities of other software-related

groups and other engineering groups are negotiated
with those groups, the support efforts are budgeted, and

the agreements are documented.
0 The software development plan is reviewed by:
O the project manager,
O the project software manager,
O the other software managers, and
O other affected groups.

0 The software development plan is managed and
controlled.

Continued on next page
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Software Project Planning (SPP) Procedures,
Continued

Documented The table below lists the recommended documented procedures for the software
procedur es, project planning process, continued from the previous page.
continued

iy Documented Procedures References

Estimates for the size of the software work products (or
changes to the size of software work products) are derived
according to a documented procedure. (L2-21, A9)

This procedure typically specifies that:

O Size estimates are made for all major software work
products and activities.

O Software work products are decomposed to the
granularity needed to meet the estimating objectives.

[0 Historical data are used where available.
[0 Size estimating assumptions are documented.

0 Size estimates are documented, reviewed, and agreed
to.

Estimates for the software project's effort and costs are
derived according to a documented procedure. (L2-22, A10)
This procedure typically specifies that:

0 Estimates for the software project's effort and costs are
related to the size estimates of the software work
products (or the size of the changes).

O Productivity data (historical and/or current) are used for
the estimates when available; sources and rationale for
these data are documented.

O The productivity and cost data are from the
organization's projects when possible.

O The productivity and cost data take into account the
effort and significant costs that go into making the
software work products.

O Effort, staffing, and cost estimates are based on past
experience.

O Similar projects should be used when possible.
[0 Time phasing of activitiesis derived.

[0 Distributions of the effort, staffing, and cost
estimates over the software life cycle are prepared.

0 Estimates and the assumptions made in deriving the
estimates are documented, reviewed, and agreed to.

Continued on next page
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The table below lists the recommended documented procedures for the software
project planning process, continued from the previous page.

i

Documented Procedures

References

Estimates for the project's critical computer resources are

derived according to a documented procedure. (L2-23, A11)

This procedure typically specifies that:

O Critical computer resources for the project are
identified.

O Estimates for the critical computer resources are related

to the estimates of:

0 The size of the software work products.
[0 The operational processing load.

0 The communications traffic.

O Estimates of the critical computer resources are
documented, reviewed, and agreed to.

The project's software schedule is derived according to a
documented procedure. (L2-23, A12)

This procedure typically specifies that:
[0 The software schedule is related to:

O The size estimate of the software work products (or
the size of changes).

[0 The software effort and costs.
O The software schedule is based on past experience.
O Similar projects are used when poss