AD-A268 059 CMU/SEL S5 SR-07
IRA R,

e-Melton Ui

%

__ w, Software Engmeermg Institute

DTIC

ELECTE A Software Process Framework
AUG 161993 for the SEI Capability Maturity Model:
A Repeatable Level

Timothy G. Olson
Linda Parker Gates
Julia L. Muillaney
James W. Over
Neal R. Reizer
@ Marc . Kellner
Richard W. Phillips
Salvatore J. DiGennaro

June 1993

S

& & e
¢ ¢ o

E ~ - -.““‘———
’ m;‘:& PR“U ¢B approved

S 4 X \ 4

e, /Il//IIII /I//II/INII/I///II /ll




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE  LEGIBLY.




-y ——_———— -

Special Report

CMU/SEI-93-SR-07
June 1993

A Software Process Framework
for the SEI Capability Maturity Model:

Repeatable Level

Accesion For |
NTIS CRA&I v
DTIC TAB 0O
Uriannou:iced ]
Justitication S
BY ]
Dit ibstina ]
A\Jd;:(!b.h::iv :((:C; |
T Avan andjor |
D:st Special
DTIC QUALITY IRISPECTED 3

Timothy G. Olson
Linda Parker Gates
Julia L. Mullaney
James W. Over
Neal R. Reizer
Marc l. Kellner
Richard W. Phillips

Software Process Definition Project

Salvatore J. DiGennaro

Naval Air Warfare Center

Approved for public release.
Distribution unlimited.

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, Pennsytvania 15213




This technical report was prepared for the

SEI Joint Program Office
ESC/ENS
Hanscom AFB, MA 01731-2116

The ideas and findings in this report should not be construed as an official
DoD position. it is published in the interest of scientific and technical
information exchange.

Review and Approval
This report has been reviewed and is approved for publication.

FOR THE COMMANDER

(hen ot

Thomas R. Miller, Lt Col, USAF
SE! Joint Program Office

The Software Engineering institute is sponsored by the U.S. Department of Defense.

This report was funded by the U.S. Department of Detense.

Copyright © 1993 by Camegie Maetion University.

This document is available through the Defense Technical Information Center. DTIC provides access © and wanster of
scientific and technical information for DoD personnel, DoD contractors and potential contractors, and other U.S. Govemment
agency personnel and their contractors. To obtain & copy, piease contact DTIC directly: Defense Technical information
Centor, Attn: FDRA, Cameron Station, Alexandria, VA 22304-8145

Copies of this document are also available through the National Technical Information Service. For information on ordering,
please contact NTIS directly: National Technical Information Service, U.S. Department of Commerce, Springtield, VA 22161

Copies of this document are aiso available from Research Access, Inc.. 800 Vinial Street, Pittsburgh, PA 15212, Telephone
(412) 321-2992 or 1-800-685-6510, Fax' (412) 321-2994.

Use of any trademarks 1n this report 1s not intended in any way to infnnge on the nghts of the rademark holder




l‘ﬂ

e ——

:

Carnegie Mellon University
Software Engineering Institute

July 2, 1993

PERMISSION TO REPRODUCE THIS DOCUMENTATION

Permission to reproduce, in whole or in par, the volume of materials released by the Software
Engineering Institute under the title A Software Process Framework for the SEI Capability
Maturity Model: Repeatable Level by Timothy G. Olson, et al is granted under the following
conditions:

1. This letter must be reproduced with each copy.
2. All copies must include the copyright notice.
3. The materials are not to be used for commercial gain.

4. The materials are not to be distributed beyond your organization. Refer such requests to the
SEL

5. The materials are to be used in a manner consistent with the framework and methodology
advanced by the SEI.

6. Camegie Mellon University and the Software Engineering Institute are not to be construed as

responsible for the results of analyses conducted as a resutlt of this permission. in other words,
neither CMU nor the SEi is to be held fiable for your use of this material.

Sincerely,

i . Yook

Purvis M. Jackson
Sr. Editor and Director
SE| Information Management

Camegie Meflon University
Pittsburgh, Pennsyivania 15213-3890
(412) 268-7700




Table of Contents

Acknowledgments
To The Reader

Preface

1. Introduction to the Software Process Framework

How to Use the Software Process Framework
Policy Checklists
Standard Checkiists

Process Checklists

5.1 Requirements Management

5.2 Software Project Planning

5.3 Software Project Tracking and Oversight
54 Software Subcontract Management

5.5 Software Quality Assurance

5.6 Software Configuration Management

6. Procedure Checklists

LI ST

7. Cross-References for Level 2 of the CMM

Appendices
References
A: List of Acronyms
B: Glossary of Terms
C: Translation Tables
D: Process Templates
E: CMM Roles
F: CMM Glossary

intro-1
Usage-1
Policy-1
Standards-1

Process-1
RM-1
SPP-1
SPTO-1
SSM-1
SQA-1
SCM-1

Procedures-1
XRef-1

Appendices-1
Appendices-3
Appendices-5
Appendices-7
Appendices-11
Appendices-17
Appendices-19

CMU/SEI-93-SR-7




CMU/SEI93-SR-7




Acknowledgments

The authors would like to thank the customers who sponsored this work and gave us the
many ideas for developing this product in the first place. Without customers, this document
would not exist. A special thanks to the software engineering process group (SEPG) at
Standard Systems Center (SSC), Maxwell Air Force Base, Gunter Annex. The SSC SEPG
consisted of Ron Obranovich, Captain Ken Anthonis, Captain Al Braaten, Captain Mark
Minkler, and Captain Gloria Trabue. We would also like to thank the primary SSC sponsor,
Colonel John Barnhart.

The authors would like to thank the members of the SEI technical staff who contributed their
time as technical reviewers of this document. A special thanks to Jim Hart, Michael Konrad,
Don McAndrews, Gerald “Mac” McCarty, and Mark Paulk for their review comments which
improved the quality of this report.

The authors would also like to thank editor Suzanne Couturiaux for editing this document as
well as her helpful review comments.

CMU/SEI-93-SR-7




CMU/SEI-93-SR-7

v




' To The Reader

Document Purpose

This document d~scribes a Software Process Framework (SPF) based on the Software
Engineering Insti...e's (SEI) Capability Maturity Model (CMM). The purpose of the SPF is to
support software process improvement by providing guidance for designing, analyzing, and
reviewing software processes so that they are consistent with the CMM.

Document Audience

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

« Software engineering process groups (SEPGs) or process engineers: Organizational
units or personnel responsible for facilitating software process improvement, such as
SEPGs and process engineers.

« Software process improvement groups: Temporary or permanent organizational
teams responsible for improving software processes such as process action teams
(PATs), quality improvement teams (QITs) or working groups (e.g., a PAT addressing
a software process assessment finding).

' « Software quality assurance groups or process assurance: Organizational units or
personnel responsible for auditing, reviewing, verifying, or validating software
processes.

Secondary Audiences of this report include:

» Managers: Individuals or groups 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.

CMU/SEI-93-SR-7




To The Reader, Continued

Document Scope

The scope of this document is the Repeatable Level (level 2) of the SEI Capability Maturity
Model. Future versions of the SPF will include the other levels of the CMM, with the Defined
Level (level 3) being the next highest priority. The scope of this document includes CMM
policies, standards, processes, procedures, training, and tools. Within each key process
area of the CMM, the scope of the SPF includes roles, entry and exit criteria, inputs and
outputs, reviews and audits, measurements, and work products managed and controlled.

The scope of using the SPF is within an organizational software process improvement effort.
Typically, an organization has already conducted a software process assessment, adopted
the CMM as a strategy for improvement, and is well under way either planning or addressing
the findings of the assessment. The SPF is intended to be used to help process designers

and process reviewers to answer the critical question, “Is my software process consistent
with the CMM?”

The SPF is not intended to replace software process assessments or software capability
evaluations. The SPF is a tool to help organizations design, analyze, and review software

processes so that they are consistent with the CMM with the goal of software process
improvement.

Report Distribution Guidelines

This document is approved for public release. Requests for this document shall be referred
to SEI information Management.

vi CMU/SEI93-SR-7




Preface

Software Proces. Program Mission

The mission of the SEl Software Process Program is to improve the quality of software
development and maintenance (Erocesses. and to accelerate the maturity of software
engineering as a practice. A fundamental premise of the Software Process Program is that
improving the quality of a software process will improve the quality of the software product(s)
proauced by that process. This premise is basecj on the principles of process management
a-d statistical process control as successfully mied bJ Dr. W. E. Deming and Dr. Joseph
Juran to Japanese industry after World War il relationship between process quality and

roduct quality Is a basic assumption that influences the strategy and direction of the

oftware Process Program and each of its projects, one of which is the Software Process
Definition Project.

Software Process Definition Project Mission

The Software Process Definition (SPD) Project supports the Software Process Program
mission by advancing the capabilities required to develop and use defined software
processes, which are a fundamental prerequisite to improving the quality of software
processes within an organization. The mission of the SPD Pro.!eot is to make the use of
defined processes a standard software engineering practice. By “defined process,” the SPD
Project means that a process is documented, supported (e.g., by training), and practiced.
The SPD working definition of “defined process” requires that the actual day-to-day practice,
training, and process documentation be equivalent within an organization.

The SPD Project's strategy is to work in close partnership with client orgfahnizations to apply
process managementarrinciples to the practice of software engineering. This strategy allows
the SPD Project to gain first-hand knowledge and experience of the real issues and needs
facing many software organizations. The SPD Project also collects needs from or%enizaﬁons
at strategic events such as the annual Software Engineering Process Group Workshop.
From this collection of needs and first-hand experience, the SPD Project can:

» identify and prioritize customer needs,

* build products based on improvement principles that meet customer needs,
* gvaluate and refine those products that lead to sustained improvement, and
« transition those products into general use.

The SPD Project has conducted a needs analysis of its customers which are composed of
SEPGs, process engineers, process action teams (PATs), management steering committees
(MSCs), etc., and has produced the following summary ot high-priority needs:

- Software process definition training for SEPGs and PATs: Many SEPGs and PATs
are asking for training so they can acquire the needed knowledge and skills for
defining software processes.

* Process specification standards and guidelines: Organizations want to know how to
design and define software processes, and how to know when a software process is
defined well enough to be performed (e.g.. minimum information requirements).

CMU/SEI-93-SR-7 vil
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Organizations need guidelines for defining, tailoring, planning, performing, and
improving software processes. Organizations are also asking for standards and
operational definitions for defining software processes.

* Set of process definition frameworks that suppot CMM key process areas :
Organizations are asking the question, “How do | know if my software processes are
consistent with the CMM?” Organizations .using the CMM have also asked for a
format that is more usable for defining software processes. '

- A collecti { typical I les | lerate soff
improvement : Many organizations want examples of “good software processes”
(e.g.. process models and process guides).

This list of prioritized needs guides the SPD product development strategy. The Software
Process Framework addresses the third need for a set of process definition frameworks that
support a CMM-based software process improvement effort.

There is a misconception that defining software processes only occurs at level 3 of the CMM
(the Defined Level). But just as measurement occurs at every level of the CMM, so does
process definiticn. In order for an organization to achieve maturity level 2 of the CMM, the
six key process areas (e.g., Software Project Planning) must be defined at some level of
granularity. While using the suggested process definition granularity of the Software Process

ramework SSPF) is not a requirement to reach maturity level 2, the SPD Project believes the
SPF will help organizations not only reach that goal more effectivaly and efficiently, but
reduce the overall time it takes to reach the higher levels of maturity in the CMM.

vill CMU/SEI-93-SR-7




Chapter 1
Introduction to the Software Process Framework
Overview
Background Many organizations have started down the path of software process improvement,

conducted a software process assessment, and produced action plans to address the
assessment findings, only to hit the implementation barrier of “what should we do
next?” The Software Process Framework (SPF) helps to address part of this

implementation barrier.
Key There are many questions that can come in the form of “‘what should an organization
Questions do next in its improvement effort?”” These questions typically come from SEPGs,
the SIF process engineers, PATS, and management steering committees (MSCs). The SPF
Answers addresses a few of these key questions:

» How does an organization use the CMM in the context of software process
definition and improvement?

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

» How does an organization know if its software process has been defined with the
needed process elements (e.g., inputs, entry criteria, roles, etc.) so that the process
can be performed?

This chapter addresses these questions.

Continued on next page
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Overview, Continued

Chapter The table below provides the page number of each section, and describes the key
Overview questions that are addressed in each section. I
Section Title Key Question Answered - Page
The Purpose of Software | What is the customer need for and purpose | Intro-3
Process Framework of the Software Process Framework?
The SPF is Based Upon | How does an organization use the CMM in{ Intro4
the CMM the context of software process definition
and improvement?
The SPF is Based Upon | How does an organization know if its Intro-7
an Operational software policies, standards, processes,
Framework procedures, training, and tools are l
consistent with the CMM?
The SPF is Based Upon | How does an organization know if its Intro-11
Process Definition software process has been defined with the l
Criteria needed process elements (e.g., inputs,
entry criteria, roles, etc.) so that the
process can be performed? I
Intro-2 CMU/SEI93-SR-7




The Purpose of the Software Process Framework

The Need for
a SPF

Many SEPGs have asked the SEI specifically for CMM-based frameworks for
defining software processes. One of the top four needs identified by the SPD Project
was “a set of process definition frameworks that support (defining and implementing)
CMM Key Process Areas.”

TheSPFisa
Companion
Document to
the CMM

Just as a thesaurus is a useful companion document to a dictionary, the SPF is
intended to be a companion document to the CMM for defining software processes. A
dictionary and a thesaurus both have the same words in them, but they are both needed
because they address a different purpose and are used differently. This is also true of
the CMM and the SPF. The SPF is needed because using the CMM to define
processes is awkward (just like using a dictionary to find synonyms is awkward).

The Purpose
of the SPF

The purpose of the SPF is to provide guidance for designing analyzing, and reviewing
software processes so that they are consistent with the CMM. To support that
purpose, the SPF:

« is based on the CMM, and principles of quality and process management.

« helps organizations to install defined processes into software engineering practice
that are consistent with the CMM.

» describes good process content or “what to define” (i.e., the goal state of a specific
maturity ievel, but not “how to define™).

» describes the minimum information criteria for defining software processes that are
consistent with the CMM (i.e., what is the minimum I need to define for a process to
be able to be performed repeatably).

« helps to make information in the CMM more usable for software process definition
and improvement.

« helps to identify policies, standards, processes, procedures, training, and tools
required by the CMM at maturity level 2.

+ provides checklists for designing, analyzing, and reviewing software policies,
statrl\]damrgsC&Mmcesses procedures, training, and tools so that they can be consistent
wi .

'CMU/SEI-93-SR-7
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The SPF is Based Upon the CMM

Section This section addresses the following question, “How does an organization use the
Purpose CMM in the context of software process definition and improvement?”
Using the The CMM can be applied to software process improvement in several ways:
CMM for
Process
Improvement
* as a macro-measure of an organization's institutionalization of continuous software
process improvement,
* as a normative model of organizational practices at different maturity levels,
* as the basis for software process assessments and software capability evaluations,
* as a strategy for improving organizational software processes, and
* as a process requirements document (a tactical approach) for defining specific
software processes, and installing and institutionalizing key process areas of the
CMM into an organization.
Graphically Figure 1 describes the five levels of the CMM, the characteristics at each level, the
Representing key process areas for each level (i.c., improvement focus areas), and the relationship
the CMM of increased process maturity and increased productivity and quality to expect in the
results (i.c., the software products).
I Charactetistic i Improvement Focus Result
5 Continuous
Iimprovement
|_Optimizing
4 Measured process
(quentitstive basis for
Managed improvement)
3 | o
Defined }::nlhﬂn besis for
2
Process still
Repeatable | sependenton
individusis
(intuitive )
1 Crisis-driven
Initial (ed hoc / cheotic)
Figure 1: Capability Maturity Model for Software
Continued on next page
intro-4 CMU/SEI-93-SR-7




The SPF is Based Upon the CMM, Continued

The SPF is
Based on the
CMM

Using the
CMMasa
Strategy

The SPF
Uses the
CMMasa
Strategy

Using the
CMM
Tactically to
Define
Software
Processes

Example of
Tactically
Using the
CMM to
Define
Processes

The SPF is founded on the principles and concepts of software process management
[Humphrey89a], and based on the SEI's CMM [Paulk93a] for the software process
(see Figure 1), which evolved from the 1988 software process maturity framework
[Humphrey88). The reader is assumed to be familiar with the CMM.

The strategy in the CMM involves maturing organizational processes by building
layers of process capability as described by the five level (layer) model. The CMM
prescribes an orderly, focused path for organizational process improvement, and
strategically recommends a manageable number of key process areas that guide an
organization to the next maturity level. Using the Pareto principle [Juran88b], the
CMM prescribes the “vital few"” key process areas to focus on depending on an
organization's process maturity level. By maturing its software processes, an
organization can improve quality and productivity, and reduce risk and waste.

The SPF also uses the CMM as a strategy. According to SEI state of the software
engineering practice reports, approximately 80% of the software community is at the
lowest level of maturity of the CMM (Level 1) [Humphrey89b] [Kitson92). By being
CMM based, the SPF strategically addresses the needs of the software community by
focusing on the Level 2 key process areas.

Assuming that an organization has based its software process improvement strategy on
the CMM, the next step is to start focusing tactically on the key process areas. A
tactical approach focuses on addressing a specific process area, such as a key process
area (KPA) in the CMM. Examples of tactical questions include “how is my
orﬁ_anizan'on currently performing software project Planning?" and “how is that
different from what the CMM suggests or requires?”

The following is an example of using the CMM tactically for defining a software
process. An organization was assessed to be at maturity level 1, and is addressing the
six key process areas (KPAs in level 2). The organization decides to start with a sure
win to build success early in the improvement effort and begins with one of its
strengths- software configuration management (SCM). The organization forms a
process action team (PAT) to define the organization’s SCM process. After much
struggling, the PAT defines its current SCM process. Someone on the PAT asks the
question, “how do we know if our SCM process is a Level 2 SCM process?” The
PAT team then pulls out the CMM to check its SCM process against the SCM KPA in
the CMM. The PAT compares its SCM process inputs and outputs against the CMM
SCM inputs and outputs (as well as entry and entry criteria, roles, activities, etc). The
PAT is now using the CMM tactically to define and improve its SCM process.

Continued on nexi page
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The SPF is Based Upon the CMM, Continued

Example of
Tactically
Using the
CMM to
Define
Policies

Answering
the Key

Question in
this Section

An organization had an independent audit of its software policies to find out that 80%
of the time the policies required waivers. In other words, in practice few projects were
following the policies. A PAT was formed to find out what the problem was, and it
was discovered that the policies were over specified or over constraining. The
projects could not follow ti:e policies and still be profitable! The PAT decided to
rewrite the policies so that waivers would not be needed (i.e., create an unwaiverable
policy). Another process requirement was that the new policy meet “Level 2" criteria
from the CMM. The PAT then used the CMM 1o locate all the required policies
specified by the CMM. The PAT is using the CMM tactically to define software
policies.

How does an organization use the CMM in the context of software process definition
and improvement? An organization can use the CMM strategically to focus on key
process areas relevant to its software process maturity, and tactically to define specific
software policies, standards, processes, procedures, training, and tools. By using the
SPF, an organization can use the information in the CMM strategically and tactically
in the context of software process definition and improvement.

Intro-6
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The SPF is Based Upon an Operational Framework

Section This section addresses the following question, “How does an organization know if its

Purpose software policies, standards, processes, procedures, training, and tools are consistent
with the CMM?” This section also introduces a new framework the SPF is based
upon called the Operational Framework.

The In order to improve operations, an organization should define, document, and

Operational communicate its policies, standards, processes, procedures, training, and tools to those

Framework that use them. Collectively, these operational elements and their relationships can be
referred to as an "Operational Framework"” that prescribes, govems, or guides product
development (see Figure 2). The Operational Framework may appear to be obvious,
but it is a very mpowerful concept. All too often, policy, standards, process, procedures,
and training information are not only all in the same document, they are mixed
together. These documents with mixed types of information tend to be very large,
confusing, and unfit for use. Using an operational framework to carefully identify and
design information will pay large dividends for usable documentation in the long run.

Policles Standards
“Laws" or “regulations” Constrgints on *Operational definitions”
that govem operations & “acceptance critena”

Processes
“What happens over
time" fo build products
lmplemfnnd by
Procedures
“How to" or step by
step instructions
Suppofted by
Training ‘ Tools
Provides the needed | =s- >  Supports and
knowledge and skills aviomates operations

Figure 2. Operational Framework

Continued on next page
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The SPF is Based Upon an Operational Framework, Continued

Definitions
of the
Operational
Framework
Parts

The
Relationship
of the
Operational
Framework
Parts

The parts that make up the Operational Framework and their definitions are listed
below:

« policy - provides the “law” or “regulations™ that govem, guide, of constrain
operations.

« standard - provides the “operational definitions” or “acceptance criteria” for final
or interim products Or processes.

« process - describes “what happens” over time within the organization to build
products that meet the standards in accordance with the organizational policies.

» procedure - describes “how-10” or *‘step-by-step” instructions that implement a
process.

« training - provides people with necessary knowledge and skills including training
on organizational policies, standards, processes, procedures, and tools.

« tool - provides the needed support for organizational policies, standards, processes,
procedures, and training in order to build software products.

The parts of the Operational Framework defined above are related. Policies govern,
guide, and constrain processes. For example, a policy may require a process to
complete within a certain period of time. Standards also guide and constrain
processes. A product standard will constrain the output of a process by providing the
structure information or acceptance criteria for that output. A process standard may
state operationally what entry or exit criteria are required for a process. Furthermore,
processes are supportied by procedures. While processes typically involve one or more
roles (usually more than one), procedures are written to be performed by one person.
Procedures are step by step, or “how-10” information, that implements part of a
process. Policies, standards, processes, and procedures are supported by training and
tools. For example, policies could be put under a configuration management tool to
track changes and maintain control. Training provides the needed knowledge and
skills to perform processes and related procedures. The parts of the Operational
Framework work together as an operational system so that software operations may
work more cffectively and efficiently.

Continued on next page

intro-8
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The SPF is Based Upon an Operational Framework, Continued

The Benefits The are many benefits of using the Operational Framework. The Operational

of the Framework helps to:

Operational

Framework

« Separate information into usable parts: The Operational Framework separates

information into usable parts used for different purposes. For example, if a senior
manager wants to see an organizational policy, then looking at a large confusing
document or detailed training mixed in with the policy is irrelevant information
(meaning either wasted time or the policy won't be used).

o Indentify and use only the relevant information for each part: Only relevant
information needs to be in each part of the Operational Framework. Training
information should only be in training documents. Policies should contain
information that does not change frequently. Process information should be “what
happens over time,” not a step by step procedure. People will then leam where to
look for relevant information.

» Manage the operational parts to work together as a system: Once the information
has been identified and partitioned correctly into the parts of the Operational
Framework, the information can be designed as a system. The relationships
between the parts can be optimized so that they work together to communicate to
people performing the work. Process documents should help people do their work,
nm u Clred lam."

» 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.

* Mange 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 more isolated to the
operational parts, less communication is needed and only the relevant changes need
to be managed and communicated.

Continued on next page

CMU/SEI-93-SR-7 Intro-9




The SPF is Based Upon an Operational Framework, Continued

Process Process fidelity is the concept of following or adhering to a defined process. When a
Fidelity and defined process is not used or followed, process fidelity is said to be low. The concept
the of an Operational Framework is very powerful when process fidelity is high, and there
Operational is a feedback loop for continuous process improvement. When everyone uses, adheres
Framework to, and improves the defined software process consisting of policies, standards,
processes, procedures, training, and tools, then the organization can rapidly improve
and optimize the operational system.
The SPF is The SPF is based on and organized around the Operational Framework. In the SPF,
Organized there are separate chapters for designing, analyzing, and reviewing policies, standards,
Around the processes, and procedures. Training and tools can be found in two places:
Operational
Framework
« in the chapter “Process Checklists” for each CMM KPA
» in their entirety in the chapter “Cross-Reference for CMM Level 2”
Answering By using the SPF checklists, an organization can know if its software policies,
the Key standards, processes, procedures, training, and tools are consistent with the CMM.
Question in
this Section
intro-10 CMU/SEI-93-SR-7




The SPF is Based Upon Process Definition Criteria

Section This section answers the question, “How does an organization know if its software

Purpose process has been defined with the needed process elements (e.g., inputs, entry criteria,
etc.) ?”

Key Process In order to perform a process or activity, a process definition or document must

Questions answer key process questions. Questions such as what are the work products

produced (artifacts)?, who is involved?, and when does the activity start and end?,
must be answered in order to perform a process. What are the minimum number of
key process questions that need to be answered in order to perform a process or
activity? The table below (Figure 3) is an example of the minimum key process
questions that need to be answered in order to define a process or build a process
model capable of being performed. The answers to the questions or guidelines are
“process elements” that must be documented or defined (hence, the name of *“process
documentation element™).

What activities are performed? |[list of activities

What agents are invoived”? list of agents

How are activities sub-activity, procedure,
implemented? method

When do activities begin and  [activity entry and exit criteria
end?

What artitacts are produced (or jactivity inputs and outputs
consumed) by which activities?

What agents are responsible  |activity performed by
for performing each activity?

LWhy IS an activity performed? |activity purpose
What activity is next? activity flow

Figure 3. Key Process Questions

Continued on next page
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The SPF is Based Upon Process Definition Criteria, continued

Definitions The definitions of the process terminology used in Figure 3 and in the SPF are listed
of the below:

Process

Elements

activity: the action taken to create or achieve a work product, service, or result.

entry criteria: describe the conditions under which an activity can be started. Entry
criteria take the form of a simple or compound predicate about the state of a work
product, agent, or activity.

" exit criteria: describe the conditions under which an activity can be declared
complete. Exit criteria take the form of a simple or compound predicate about the
state of an work product, agent, or activity.

input: the relationship or link between an activity and a work product. Inputs are
the results produced by a prior activity and used by the current activity and may be
qualified by the state of a work product.

output: the relationship or link between an activity and a work product. Outputs are
the results produced by the current activity and used by a subsequent activity and
may be qualified by the state of a work product.

role: “... a unit of defined responsibilities that may be assumed by one or more
individuals.” [Paulk93b]. The accomplisher or performer that carries out the action
to achieve or create the work product, service, or result. A role can consist of
automation, or even be totally automated.

work product: any product, service, or result of a process or activity.

Continued on next page
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The SPF is Based Upon Process Definition Criterla, Continued

TheSPFisa The SPF provides a template for defining and modeling software processes. For each
Process key process area in the , the SPF provides checklists for each of the following:
Template
* roles
entry criteria
inputs
activities
outputs
exit criteria
reviews and audits
» measurements
» work products managed and controlled
. dogu;ncmcd procedures

L ]

* tools

Answering How does an organization know if its software process has been defined with the
the Key needed process elements (e.g., inputs, entry criteria, etc.) ? This question is addressed
Question in once an organization defines its software process so that it can answer the key process
this Section questions in Figure 3. In addition, each process checklist in Chapter S provides the
glevant information from the CMM to answer most of the key process questions in
igure 3.
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Chapter 2
How to Use the Software Process Framework
Overview

Chapter The purpose of this chapter is to provide guidance on how to use the Software

Purpose Process Framework for designing, analyzing, or reviewing software processes 5o
that they are consistent with the CMM. This guidance is not “how to design” or
“how to analyze™ software processes. Rather, the guidance is focused on “how to
use the Software Process Framework,” assuming the reader can already design or
analyze software processes. The audience using this chapter is expected to be
experienced in software process definition and imprevement and familiar with the
CMM (e.g., software engineering process groups, process engineers, process action
teams, software quality assurance groups, etc).

Two Primary  There are two primary uses for the Software Process Framework:
;Jsagw for the
PF

« analyzing and reviewing software processes to check or ensure they are

consistent with the CMM (in the context of process assurance or process
verification).

» designing software processes to be consistent with the CMM (in the context of
software process improvement).

In This Chapter This chapter is composed of the following sections:

Topic See Page
Overview of How to Use the SPF Usage-2
The Software Process Framework is Not... Usage-4
Using the General Features of the SPF Usage-5
Using the SPF to Analyze and Review Software Processes Usage-6
Using the SPF for Designing Software Processes Usage-7
Using the References to the CMM Usage-8
Using the CMM Translation Tables Usage-11
Using the “User References” Space in the Checklists Usage-13
Using the Checklists and Checkboxes Usage-14
Other Possible Uses of the SPF Usage-15
CMU/SEI-93-SR-7 Usage-1
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Overview of How to Use the SPF

and appendix in the SPF.

Section Purpose The purpose of this section is to provide an overview of how to use each chapter

Using the SPF  The following table describes how to use each chapter and appendix in the SPF:

# Chapter Use
To The Reader Use this section for an overview of the purpose,

audience, and scope of the SPF.

1 | Introduction Use this chapter for an overview of the fundamental
concepts and principles upon which the SPF is
based.

2 | How to Use the Use this chapter for guidance of how to use the SPF
Software Process for designing, analyzing, and reviewing software
Framework processes 1o be consistent with the CMM.

3 | Policy Checklists Use this chapter to help design, analyze, and review

software policies so that they are consistent with the
CMM.

4 | Standard Checklists | Use this chapter to help design, analyze, or review
software standards so that they are consistent with the

S | Process Checklists Use this chapter to help design, analyze, or review
software processes so that they are consistent with the
CMM. This chapter contains process definition
information such as roles, inputs and outputs, entry
and exit criteria, etc.

6 | Procedure Checklists | Use this chapter to help design, analyze, or review
software procedures so that they are consistent with
the CMM.

7 | Level 2 Cross- Use this chapter to view Level 2 of the CMM as a

Reference Checklists

whole from a particular ive. For example,
one checklist contains all the Level 2 KPA purposes
on one page. Another checklist contains of all the
required procedures at Level 2.

Continued on next page

Usage-2
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Overview of How to llse the SPF, continued

Using the SPF, The following table describes how to use each appendix in the Software Process
Continued Framework, continued from the previous page.

#

Appendix

Use

References

Use this appendix to identify references in the public
domain that the SPF is based upon.

List of Acronyms

Use this appendix to understand acronyms used in
the SPF.

Glossary of Terms

Use this appendix to locate key definitions used in
the Software Process Framework.

Translation Tables

Use this appendix to translate CMM terminology
into your organization's terminology.

Process Templates

Use the process templates when you are defining and
designing a software process. Also included in this
appendix are annotated process templates that
describe how to fill out the templates. These process
templates are representation independent, and will
capture the needed information for almost all
process representations.

CMM Roles

Use this appendix to locate the definitions of
organizational roles from the CMM Version 1.1
(provided for your convenience when using the
translation tables - see Page Usage-15).

CMM Glossary

Use this appendix to locate definitions from the
CMM Version 1.1 (provided for your convenience).
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The SPF is
Not...

The Software Process Framework is Not...

Section Purpose The purpose of this section is to describe what the Software Process Framework is

not, or should not be used for, and why.

The Software Process Framework is:

not “how.” The SP