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Audience

Product developers
Process implementersp
Anyone interested in learning about CMMI

No process improvement experience or p p p
knowledge of process improvement models is 
assumed.
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Method of Instructions

Most instructions will be lecture typeMost instructions will be lecture type. 
Recording is not allowed.
Students can interrupt and ask questionsStudents can interrupt and ask questions 
anytime, but must not talk to each other or 

ll h hil i th lanswer cell phone while in the classroom.
Students are expected to participate in the p p p
class by answering questions.
Students should be prepared for the quiz atStudents should be prepared for the quiz at 
the end of class.
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Schedule
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References

Technical Report, CMMI for Development, p , p ,
v1.2 (CMU/SEI-2006-TR-008; ESC-TR-2006-
08) is available on the SEI web site:08) is available on the SEI web site: 
http://www.sei.cmu.edu/cmmi
(06tr008 pdf)(06tr008.pdf)
the Addison-Wesley book, CMMI: Guidelines 
f P I t ti d P d tfor Process Integration and Product 
Improvement, Second Edition
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Module 1Module 1

Quality and ProcessQuality and Process 
ImprovementImprovement

Why are we here?y

The quality of a software system is governed 
by the quality of the process used to develop 
and evolve it. [Watts Humphrey]
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Quality ImportanceQ y p

Reasons for Project Trouble
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QualityQ y

Conformance to requirements [Crosby]Conformance to requirements [Crosby]

Fit f [J ]Fitness for use [Juran] 

[IEEE Std. 610-1990]
(1) The degree to which a system, component,(1) The degree to which a system, component,   
or process meets specified requirements.
(2) The degree to which a system component(2) The degree to which a system, component, 
or process meets customer or user needs or 
expectations
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expectations.

QA & QCQ Q
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Quality Leverage PointsQ y g

Process, people, and technology are the major 
determinants of product cost schedule anddeterminants of product cost, schedule, and 
quality.
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Process
a sequence of steps performed for a given 
purpose e g Software Process[IEEE]purpose e.g. Software Process[IEEE]

It is how you perform your work.
A process is a set of practices performed toA process is a set of practices performed to 
achieve a given purpose; it may include tools, 
methods materials and/ or people [SEI]methods, materials, and/ or people. [SEI]
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Process Management Premiseg

The quality of a system is highly influenced by the 
quality of the process used to acquire, develop, and 

i t i itmaintain it.
This premise implies a focus on processes as well 

d tas on products:
This is a long-established premise in manufacturing.
B li f i thi i i i ibl ld id i litBelief in this premise is visible worldwide in quality 
movements in manufacturing and service industries 
(e.g., ISO standards).( g , )
This premise is also applicable to development.
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Immature Process
Ad hoc; and improvised by practitioners and their 
managementmanagement
Performance highly depends on current 
practitionerspractitioners.
Understanding of current status of a project is 
limited.
Likely problems of cost and schedule
Quality difficult to predict and sacrifice to cost, y p
schedule
Use of new technology is risky.
Immature processes result in fighting fires:

no time to improve, rather practitioners are constantly reacting.
Firefighters get burned or become heroes
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Firefighters get burned or become heroes.

Improved ProcessImproved Process

Processes are described in the way work isProcesses are described in the way work is 
actually done.
They are supported by management and othersThey are supported by management and others.
They are defined, documented, and 
continuously improvedcontinuously improved.
They are well controlled—process fidelity is 
evaluated and enforcedevaluated and enforced.
Use of product and process measurement.
T h l i i t d d i di i li dTechnology is introduced in a disciplined 
manner.
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Software Process Improvement - SPIp

Actions taken to change an organization’s 
software process so that they meet the 
organization’s business needs and help it to 
achieve its business goals more effectively. 
[ISO/IEC Std TR 155-4-9:1998]
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Process Model

Structured collection of practices that describesStructured collection of practices that describes 
the characteristics of effective processes.

Practices included are those proven byPractices included are those proven by 
experience to be effective – best practices.

Th d l i t th CMMI®The model is not the process, e.g. CMMI®

Process - activities that can be recognized as 
implementations of practices in a model. These activities 
can be mapped to one or more practices in process areas
to allow a model to be useful for process improvement andto allow a model to be useful for process improvement and 
process appraisal. [CMMI Glossary]
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Note
A CMMI model is not

a process.
A CMMI model 

describes the 
characteristics of 
effective processes. 

“All d l“All models are wrong, 
but some are useful.”
George Box g
(Quality and Statistics 
Engineer)

www.squared.chula.ac.th 19

Software Life Cycle Process - SLCP y

IEEE Std 1074 Standard for DevelopingIEEE Std. 1074 — Standard for Developing 
Software Life Cycle Processes
It describes the process by which a software 
process architect develops SLCP:
1. selects a SLCM
2. maps activities onto the SLCMp
3. combines these with organizational process 

assets to create the SLCP for an individual assets to c eate t e S C o a d dua
project
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Developing a Software Life Cycle Process
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Selecting the SLCMg

Soft are Life C cle Model (SLCM) TheSoftware Life Cycle Model (SLCM): The 
framework, selected by each organization, on 

hi h t th ti iti [IEEE Std 1074]which to map the activities. [IEEE Std.1074]
SLCM: Waterfall, Evolutionary, Incremental, y,
the development organization is free to select 
the latest process model best suited to itsthe latest process model best suited to its 
purpose.

l ti SLCM j t b j tselecting SLCMs on a project-by-project 
basis
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Mapping onto the SLCMpp g

Mapping means establishing a sequence ofMapping means establishing a sequence of 
the activities specified in IEEE/EIA 12207.0 
according to a selected SLCMaccording to a selected SLCM
By mapping, the software life cycle (SLC) is 
createdcreated.
Software Life Cycle (SLC): The project-

ifi f A ti iti th t i t dspecific sequence of Activities that is created 
by mapping the Activities of IEEE/EIA 
12207 0 onto a selected soft are life c cle12207.0 onto a selected software life cycle 
model (SLCM).
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Establishing the SLCPg

Once the SLC has been developed the availableOnce the SLC has been developed, the available 
OPAs are applied to the SLC to establish the 
SLCPSLCP.
OPAs — Artifacts that help define an 

’ forganization’s software project environment, e.g. 
policies, standards, procedures, metrics, tools, 

h d l i d hi f i jmethodologies, and history of previous projects.
For each activity in the SLC, its output information 
must be mapped to deliverables reconciled with 
the OPAs.
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Improved Schedule & Budget p g
Predictability
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Improved Cycle Timep y
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Increased Productivity and Qualityy Q y
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Principles of Process Changep g

Improvement means changep o e e ea s c a ge
Sponsored by Senior Management
Focus on fixing the process not on blamingFocus on fixing the process, not on blaming 
people
U d t d t fi tUnderstand current process first
Improvement is a continuous process
Improvement requires constancy of 
investments, rewards, and incentives
Improvement must be measured and 
periodically reinforced
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The Bottom Line The Bottom Line 

Process improvement should be done to help ocess p o e e t s ou d be do e to e p
the business—not for its own sake.

Improvement means different things to different 
organizations:

What are your business goals?
How do you measure progress?

Improvement is a long-term, strategic effort:

What is the expected impact on the bottom line?
How will impact be measured?
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Module 2Module 2

OverviewOverview

SEI
The SEI was founded in 1984 to advance the 
state of the practice of software engineering andstate of the practice of software engineering and 
to serve as a national resource in software 
engineering and technology. The SEI is a 
federally funded research and development 
center sponsored by the United States 
D t t f D f d t d bDepartment of Defense and operated by 
Carnegie Mellon University in Pittsburgh. 
Although the SEI’s primary customers areAlthough the SEI s primary customers are 
defense contractors, any organization is 
welcome to take advantage of the manywelcome to take advantage of the many 
available resources on their Web site:
http://www.sei.cmu.edu/cmmi.
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p

SEI Trademarks and Service Marks 

SM CMM Integration IDEAL SCAMPI areSM CMM Integration, IDEAL, SCAMPI are 
service marks of Carnegie Mellon University
® Capability Maturity Model CMM CMMI® Capability Maturity Model, CMM, CMMI 
are registered in the US Patent & Trademark 
Office by Carnegie Mellon UniversityOffice by Carnegie Mellon University
Capability Maturity Model® Integration
CMMI®
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Capability Maturity Modelp y y
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PSP, TSP, CMM, ,

Capability MaturityCapability Maturity
Model

Team Software
Process

Personal Software
Process
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The CMMI Framework

The CMMI Framework is the structure thatThe CMMI Framework is the structure that 
organizes the components used in generating 
the CMMI Product Suite: models trainingthe CMMI Product Suite:- models, training 
materials, and appraisal methods. 

A constellation is the subset of the CMMI 
Product Suite relevant to improvement in a 
particular area of interest. Currently, there are 
several constellations: Development, p ,
Acquisition, Services
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CMMI Framework Content

Process 
Management

Project

g

Support ModelsManagementSupport

CMMI Model Foundation

Models

Training

Appraisals

Development Acquisition
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3 Complementary “Constellations”p y
•CMMI-Services provides 
guidance for those providing 
services within organizations services within organizations 
and to external customers
•Northrop-Grumman
•Network management, IT 
Services  System maintenance

CMMI-Dev 
provides guidance 

for measuring, 
monitoring and 

CMMI-SVC

Services, System maintenance

C I ACQ 

monitoring and 
managing 

development 
processes

•CMMI-ACQ 
provides  guidance 
to enable informed 
and decisive 

16 Core 
Process Areas, 

CMMI-DEV CMMI-ACQ
acquisition
• Build upon 
General Motors IT 
Sourcing expansion

common to all

Sourcing expansion
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CMMI-ACQ Acquisition PAsQ q

Solicitation & 
Supplier 

Agreement 
Development

Agreement
Management

Acquisition A i iti

CMMI Model 
Framework 

(CMF)Acquisition 
Requirements 
Development

Acquisition 
Validation

(CMF)

16 Project, 
Organizational, 

and Support

Acquisition Acquisition

and Support 
Process Areas

Technical 
Management

Acquisition 
Verification

*based on initial CMMI ACQ model developed by General Motors/SEI
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based on initial CMMI-ACQ model developed by General Motors/SEI 

Development Constellation Modelsp

C
M

M
I 

Integrated Product and Process 
Development Model Addition

C
M

M

for D
eve

D l t C t

M
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e

elopm
en

Development  Components

Model Foundation
( t i ll d l )

evelopm

t +IP
P

D
(components common in all models)

m
ent
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Additions

Additions are model components thatAdditions are model components that 
extend the scope of a model or emphasizes 

ti l t f ita particular aspect of its use.
In CMMI-DEV, there is one group of , g p

additions that all apply to IPPD. 
Addition example: Project Planning SP 3 1Addition example: Project Planning SP 3.1
IPPD Addition
When integrated teams are formed, their integrated work 
plans are among the plans to review.
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Integrated Product and Process g
Development (IPPD) Changes

OEI (Organizational Environment for  Integration) IT (Integrated Teaming)
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Change Highlights of CMMI V1.2g g g

Change model name to CMMI for DevelopmentChange model name to CMMI for Development
Add hardware amplifications
Eliminate Supplier Sourcing (SS) i e integratedEliminate Supplier Sourcing (SS) i.e. integrated 
ISM with SAM
Eliminate common features heading andEliminate common features heading and 
advanced practices
Add work environment SPs to OPD IPMAdd work environment SPs to OPD, IPM
22 PAs: ISM, OEI, IT gone
Gl i dGlossary improved
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Model Combinations
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SEI Training for CMMIg
CMMI v1.2 training begins 2007
TOEFL requirements will now be used as part of theTOEFL requirements will now be used as part of the
registration process
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Module 3Module 3

Model ContentsModel Contents

Representationsp

Continuous Staged
Based on corporate 
requirements

g
Proven model- provides a 
sequence of process 
improvement events thru aGreater ability to customize 

process improvement
Focus on process area

improvement events thru a 
predetermined path
Use Maturity Levels to Focus on process area 

individually
Greater visibilities of 
process area capabilities

compare against other 
organizations
Easy migration from SW-process area capabilities

Easier migration from 
EIA/IS 731

Easy migration from SW-
CMM
Provides a simple maturity 

i b d l fEasier comparison to 
ISO/IEC 15504

rating based on results of 
an appraisal
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Process Area

A cluster of related practices in an area that, when p ,
implemented collectively, satisfy a set of goals 
considered important for making significant 
improvement in that areaimprovement in that area.
A Process Area (PA) is not a process description.
22 PA t b th ti d t d22 PAs are common to both continuous and staged 
representations (v1.2).
PA i d bPAs are organized by

maturity level (staged) 
process area category (continuous): Engineering, 
Project Management, Process Management, Support.

www.squared.chula.ac.th 47

Process Areas by Categoryy g y
Process AreasCategory
Organizational Process Focus
Organizational Process Definition +IPPD
Organizational Training

Process
Management

Project Project Planning

Organizational Training
Organizational Process Performance
Organizational Innovation and Deployment

Management

Project
Management

j g
Project Monitoring and Control
Supplier Agreement Management
Integrated Project Management +IPPD
Risk Management
Quantitative Project Management

Requirements Management
Requirements Development
T h i l S l ti

Engineering

Quantitative Project Management

Technical Solution
Product Integration
Verification
Validation

Configuration Management
Process and Product Quality Assurance
Measurement and Analysis
Decision Analysis and Resolution 
C

Support
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Causal Analysis and Resolution



Process Areas by Maturity Level

Organizational Innovation and Deployment
Causal Analysis and Resolution

5 Optimizing Continuous
Process 

Process AreasLevel Focus

y y
Quality
Productivity

Causal Analysis and Resolution

4 Quantitatively 
Managed

Improvement

Quantitative
Management

Organizational Process Performance
Quantitative Project Management 

3 Defined Process
Standardization

Requirements Development
Technical Solution
Product Integration
Verification
ValidationValidation
Organizational Process Focus
Organizational Process Definition +IPPD
Organizational Training 
Integrated Project Management +IPPD
Risk Management

2 Managed Basic
Project

Decision Analysis and Resolution

Requirements Management 
Project Planning
Project Monitoring and Controlj

Management
Project Monitoring and Control
Supplier Agreement Management
Measurement and Analysis
Process and Product Quality Assurance
Configuration Management Risk
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Rework
1 Initial

Process Management PAsg
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Project Management PAsj g
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Engineering PAsg g
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Support PAspp
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Understanding the WorkUnderstanding the Work

Doing the Work of the Organization

Product

“Understanding

Product
Development 1

Module 5

the Work”

RD, REQM
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Organizing and Managing the Work
“Organizing & Managing

th W k”

Organizing and Managing the Work

Managing 
the Project

Module 6

the Work”

Doing the Work of the Organization

Product
Development 1

Module 5
“UnderstandingUnderstanding

the Work”

PP, PMC, 
RSKM, SAM
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RSKM, SAM

Providing Infrastructure
“Organizing & Managing

the Work”

g

Managing 
the Project

Module 6

the Work”

P d t

Doing the Work of the OrganizationProject and 
Organizational

Product
Development 1

Module 5“Providing Infrastructure
for Projects 

g
Support
Module 7

“Understanding
& Organizations”

g
the Work”

CM, PPQA,MA, 
DAR, CAR
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Performing the Work
“Organizing & Managing

the Work”

Performing the Work

Managing 
the Project

Module 6

the Work

Product Product

Doing the Work of the OrganizationProject and 
Organizational

Product
Development 1

Module 5

Product 
Development 2

Module 8
“Providing Infrastructure

for Projects

Support
Module 7

“Understanding
th W k”

“Performing
th W k”for Projects 

& Organizations” the Work” the Work”

TS, PI, VER, 
VAL
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Enabling Improvement
“Organizing & Managing

the Work”

g p

Managing 
the Project

Module 6

the Work

Product Product

Doing the Work of the OrganizationProject and 
Organizational

Product
Development 1

Module 5

Product 
Development 2

Module 8“Providing Infrastructure
for Projects 

& O i ti ”

Support
Module 7

“Understanding “Performing

Improvement Infrastructure
M d l 9

& Organizations” the Work” the Work”

Module 9
“Enabling

Improvement
of the Work”

OPF, OPD, OT
IPM, OID, 
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, ,

Adding Quantitative Management
“Organizing & Managing

the Work”

Adding Quantitative Management

Managing 
the Project

Module 6

the Work

Product Product

Doing the Work of the Organization
Managing 

Quantitatively

Project and 
Organizational

S t Product
Development 1

Module 5

Product 
Development 2

Module 8

Quantitatively
Module 10

“Adding Quantitative 
Management

Capability to Other
“Providing Infrastructure

for Projects 
& Organizations”

Support
Module 7

“Understanding
the Work”

“Performing
the Work”

Improvement Infrastructure
Module 9

Management 
Approaches”

& Organizations the Work the Work

Module 9
“Enabling

Improvement
of the Work”

OPP, QPM
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Adding Communication and Collaboration

Managing 

“Organizing & Managing
the Work”

Supporting Complex 
Environments

Module 11
“Adding Communication and Collaborationg g

the Project
Module 6

Adding Communication and Collaboration 
Capability to Address Complex

Work Environments”

Product
D l t 1

Product 
D l t 2

Doing the Work of the Organization
Managing 

Quantitatively
Mod le 10

Project and 
Organizational

Support
Development 1

Module 5
Development 2

Module 8
Module 10

“Adding Quantitative 
Management

Capability to Other
Management

“Providing Infrastructure
for Projects 

& Organizations”

Module 7

“Understanding
the Work”

“Performing
the Work”

Improvement Infrastructure
Module 9

Management 
Approaches”

Module 9

“Enabling
Improvement
of the Work”

OPD (SG2), 
IPM (SG3)
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Model Structure (Staged)( g )
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Model Structure (Continuous)( )
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Process Area Componentsp

Process Area (PA)
Related 

Process Areas
Introductory 

Notes
Purpose 

Statement

Specific Goals (SG)

Generic Goals (GG)( )

Specific
Practices

(SP) Generic

Typical Work
Products

Subpractices

Generic
Practices

(GP)

Generic Practice

Expected InformativeRequired

Generic Practice
Elaborations

Legend
Subpractices
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Required/ Expected/ Informativeq p

RequiredRequired
Essential to achieving process improvement in a given PA
Used in appraisals to determine organizational maturitypp g y

Expected
Guide model users and help appraisers
Explain what will typically be done to cover the scope of 
the process and its goals
Allow acceptable alternativesAllow acceptable alternatives

Informative
Provide details about the modelsProvide details about the models
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Amplifications1p 1

Amplifications are informative materialAmplifications are informative material 
relevant to a particular discipline. 

Certain disciplines found in some 
organizations are explicitly identified in the g p y
models. Those disciplines are

Systems Engineering (SE)Systems Engineering (SE)

Software Engineering (SW)

Hardware Engineering (HW)
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Amplifications2p 2

Amplification Example:-
Project Planning SP 2.7j g

For Hardware Engineering
For hardware, the planning document is often 
referred to as a hardware development plan. 
D l t ti iti i ti fDevelopment activities in preparation for 
production may be included in the hardware 
development plan or defined in a separatedevelopment plan or defined in a separate 
production plan.
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References 

References are pointers to additional orReferences are pointers to additional or 
more detailed information in related process 
areas and can accompany nearly any otherareas and can accompany nearly any other 
model component.

PPQA E lPPQA Example:
Refer to the Project Planning process area for 
more information about identifying processes 
and associated work products that will be
objectively evaluated.
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Typical Work Productsyp

This section lists sample output from a p p
specific practice. 

T i l k d t l f ifiTypical work products are samples of specific 
practices’ outputs and are not a complete list.

Examples from PPQA SP1.1: Objectively 
evaluate processesevaluate processes

Evaluation reports

Noncompliance reports

Corrective actions
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Corrective actions



Subpracticesp

Subpractices are detailed descriptionsSubpractices are detailed descriptions 
that provide guidance for interpreting and 
implementing a specific or generic practiceimplementing a specific or generic practice.

Example from PPQA SP 2.1: 
Communicate and Ensure Resolution of 
Noncompliance Issues
3. Escalate noncompliance issues that cannot be    
resolved within the project to the appropriate level 
of management designated to receive and act on 
noncompliance issues.
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Glossaryy

CMMI Glossary defines the basic terms used inCMMI Glossary defines the basic terms used in 
CMMI models.

It was designed to document the meaning ofIt was designed to document the meaning of 
words and terms that should have the widest use
and understanding by users of CMMI productsand understanding by users of CMMI products.
Objectively Evaluate . . . To review activities and work 
products against criteria which minimize subjectivity p g j y
and bias by the reviewer. An example of an objective 
evaluation is an audit against requirements, standards, 

d b i d d t litor procedures by an independent quality assurance 
function. (See also “audit.”)
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Specific Goals and Practices- PPQAp Q
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Specific Practice- SPp
Specific practices describe the activities expected to 
result in achievement of the specific goals of a process 
area.

Example: OPD Process Area
SP 1.1 Establish Standard Processes

Establish and maintain the organization's set of standardEstablish and maintain the organization s set of standard
processes.

Specific practices are of the form SP x y whereSpecific practices are of the form SP x.y where
x is the same number as the goal to which the specific practice 
maps.maps. 

y is the sequence number of the specific practice under the 
specific goal.
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Institutionalization
important concept in process improvement
ensure processes are defined, documented, and 
understood

i i i d i th th k i f dprocess is ingrained in the way the work is performed: 
“That’s the way we do things around here.”
organizational culture conveys the processorganizational culture conveys the process.
organization builds an infrastructure that contains 
effective, usable, and consistently applied processes.effective, usable, and consistently applied processes.
enable organizational learning to improve processes
ensure PAs are effective, repeatable, and long lasting, p , g g
Institutionalized processes endure after the people 
who originally defined them have gone.
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g y g

Generic Goal- GG
describe the characteristics that must be present to 
institutionalize the processes that implement a 
process area.
Achievement of a generic goal in a process area 
signifies improved control in planning and 
implementing the processes associated with thatimplementing the processes associated with that 
process area. 
called generic because the same goal statementcalled generic because the same goal statement 
appears in multiple process areas.
Generic goals are numbered starting with the prefixGeneric goals are numbered starting with the prefix 
GG (e.g., GG 2). The number corresponds to the 
capability level of the GG.
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p y

Generic Practice- GP
activities that ensure the processes associated with 
the process area will be effective repeatable andthe process area will be effective, repeatable, and 
lasting
called generic because the same practice appearscalled generic because the same practice appears 
in multiple process areas
example:example:

GP 2.5: Train People 
Train the people performing or supporting the <x> process asTrain the people performing or supporting the <x> process as 
needed.

2 corresponds to the number of the generic goal.p g g

5 corresponds to the sequence number of the generic 
practice.
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Generic Practice Elaborations

appear after the generic practice to provide pp g p p
guidance on how the generic practice may be 
applied in the context of a process area.applied in the context of a process area.

Example GP 2.5 Train People in MA
El b tiElaboration:

Examples of training topics include the following:p g p g
Statistical techniques
Data collection, analysis, and reporting processes
Development of goal-related measurements e.g. 
Goal-Question-Metric
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GGs and GPs
GG 1 Achieve Specific Goals

GP 1.1Perform Specific Practices
GG 2 Institutionalize a Managed Processg

GP 2.1 Establish an Organizational Policy
GP 2.2 Plan the Process
GP 2.3 Provide Resources
GP 2 4 Assign ResponsibilityGP 2.4 Assign Responsibility
GP 2.5 Train People 
GP 2.6 Manage Configurations
GP 2. 7 Identify and Involve Relevant Stakeholders
GP 2 8 Monitor and Control the ProcessGP 2. 8 Monitor and Control the Process
GP 2. 9 Objectively Evaluate Adherence
GP 2. 10 Review Status with Higher Level Management

GG 3 Institutionalize a Defined Process
GP 3.1 Establish a Defined Process
GP 3.2 Collect Improvement Information 

GG 4 Institutionalize a Quantitatively Managed Process
GP 4 1 Establish Quantitative Objectives for the Processj
GP 4. 2 Stabilize Subprocess Performance

GG 5 Institutionalize an Optimizing Process
GP 5.1 Ensure Continuous Process Improvement
GP 5 2 Correct Root Causes of Problems
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GP 5.2 Correct Root Causes of Problems

GG1:Performed Process 

A performed process is a process thatA performed process is a process that 
accomplishes the work necessary to produce 
work productswork products. 
The specific goals of the process area are 

ti fi dsatisfied.
The definition, planning, monitoring, and p g g
controlling of the process may be incomplete.
The process may be inconsistentlyThe process may be inconsistently 
implemented.
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GG 2:Managed Processg

A managed process is a performed process g p p p
that is planned and executed in accordance 
with policy; employs skilled people who havewith policy; employs skilled people who have 
adequate resources to produce controlled 
outputs; involves relevant stakeholders; isoutputs; involves relevant stakeholders; is 
monitored, controlled, and reviewed; and is 
evaluated for adherence to its processevaluated for adherence to its process 
description. 
Processes normally belong to the project and 
are enforced by the project manager.
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GG 3:Defined Process
A defined process is a managed process that is tailored 
from the organization’s set of standard processes g p
according to the organization’s tailoring guidelines.
Processes owned by the organization
Process definitions are tailored and incorporated into the 
project’s defined processes throughout the organization.
A defined process clearly states the following:A defined process clearly states the following:

Purpose
Inputs
Entry criteriaEntry criteria
Activities
Roles
MeasuresMeasures
Verification steps
Outputs
Exit criteria
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GG 4:Quantitatively Managed ProcessQ y g

A quantitatively managed process is a defined
process that is controlled using statistical and other 
quantitative techniques. 
Quantitative management is tied to theQuantitative management is tied to the 
organization’s strategic goals for product quality, 
service quality, and process performance.q y p p
Product quality, service quality, and process 
performance attributes are measurable and 
controlled throughout the projectcontrolled throughout the project.
Achieving necessary quality and process 
performance objectives requires stabilizing theperformance objectives requires stabilizing the 
processes that contribute most to the achievement 
of the objectives and reducing process variation.
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GG 5:Optimizing Processp g

A ti i i i tit ti lAn optimizing process is a quantitatively 
managed process that is improved based 
on an understanding of the common 
causes of variation inherent in the 
process.
The focus is on continually improving theThe focus is on continually improving the 
range of process performance through 
both incremental and innovativeboth incremental and innovative 
technological improvements.
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Critical Distinctions Among Processes
performed vs. managed
the extent to which the process is planned; performance is p p p
managed against the plan; corrective actions are taken when 
needed

d d fi dmanaged vs. defined
the scope of application of the process descriptions, 
standards and procedures (i e project vs organization)standards, and procedures (i.e., project vs. organization)

defined vs. quantitatively managed
the predictability of process performancethe predictability of process performance

quantitatively managed vs. optimizing
whether the process is continually improved by addressing 
common causes of process variation
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Generic Goals and Institutionalization
degree of institutionalization is embodied in GGs and expressed in 
the names of the processes associated with each goal as indicated 
in the table below:
Generic Goal & Title Progression of Processes
GG1: Achieve Specific Goals Performed ProcessGG1: Achieve Specific Goals Performed Process

GG2: Institutionalize a Managed Process * Managed Process

GG3: Institutionalize a Defined Process * Defined Process

GG4: Institutionalize a Quantitatively Managed    Quantitatively Managed 
Process Process

GG5: Institutionalize an Optimizing Process         Optimizing Process

* These are the only generic goals used in the staged representation.
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These are the only generic goals used in the staged representation.



Achieving a Level g
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Capability Level- CLp y
Achievement of process 
improvement within an 
individual process area.
Six capability levelsSix capability levels 
A capability level is 
defined by thedefined by the 
appropriate specific and 
generic practices for a 
process areaprocess area.
CLs are cumulative, i.e. a 
higher capability levelhigher capability level 
includes the practices of 
the lower levels.
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Maturity Level- MLy
• Maturity Levels are well-defined evolutionary plateaus on the path   to 
becoming a mature organization.

Each level is a layer in the foundation for continuous process improvement

5   Focus on continuous process OptimizingOptimizing

• Each level is a layer in the foundation for continuous process improvement.

4   Process measured
and controlled

p
improvement

Quantitatively
Managed

3 Process characterized 
for the organization and 
is proactive

and controlled

DefinedDefined

2 Process characterized for 
projects and is often 
reactive

is proactive

Managed

Process unpredictable, 
poorly controlled, and 
reactive

1   
reactive

Initial
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Capability vs. Maturity Levelsp y y

Continuous StagedContinuous Staged

Level Capability Levels Maturity Levels

0 Incomplete N/A
1 Performed Initial
2 Managed Managed
3 Defined Defined3 Defined Defined
4 Quantitatively Managed Quantitatively Managed
5 Optimizing Optimizing5 Optimizing Optimizing
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Achieving Capability Levels for a Process 
Area

GP1.1 through GP5.2
All SPs

CL5
Optimizing

Defect prevention, proactive improvement,
innovative technology insertion and deployment 

GP1.1 through GP4.2
All SPs

CL4
Quantitatively 

Managed

Measure process performance,
stabilize process, control charts, 
deal with causes of special variations  

Optimizing gy p y

GP1.1 through GP3.2
All SPs

CL3
Defined

Project’s process is tailored from organization’s
standard processes; understand process qualitatively;
process contributes to the organizations assets

Managed deal with causes of special variations  

GP1.1 through GP2.10
All SPs CL2

Managed

Adhere to policy; follow documented plans and processes,
apply adequate resources; assign responsibility and

h i  i  l  l  fi i   

process contributes to the organizations assets

GP1.1 
S

CL1

Managed authority; train people, apply configuration management, 
monitor, control, and evaluate process; identify and involve
stakeholders; review with management

CL0 Not performed, incompleteA few GPs or SPs may be 
implemented

All SPs
CL1

Performed Perform the work 

www.squared.chula.ac.th 89

implemented

REQM - Capability Levels 1 & 2Q p y
Specific practices Generic practices (CL1) 

GP1 1:  Perform Specific PracticesSP1.1: Obtain an Understanding of 
Requirements

SP1.2: Obtain Commitment to Requirements
SP1.3: Manage Requirements Changes
SP1.4: Maintain Bidirectional Traceability of 

GP1.1:  Perform Specific Practices

y
Requirements

SP1.5: Identify Inconsistencies Between
Project Work and Requirements

Specific practices

SP1.1: Obtain an Understanding of 
Requirements

SP1 2: Obtain Commitment to Requirements

Generic practices (CL2)
GP1.1:  Perform Specific Practices
GP2.1:  Establish an Organizational Policy
GP2.2:  Plan the Process
GP2 3   P id  RSP1.2: Obtain Commitment to Requirements

SP1.3: Manage Requirements Changes
SP1.4: Maintain Bidirectional Traceability of 

Requirements
SP1.5: Identify Inconsistencies Between 

Project Work and Req irements

GP2.3:  Provide Resources
GP2.4:  Assign Responsibility
GP2.5:  Train People
GP2.6:  Manage Configurations
GP2.7:  Identify and Involve Relevant Stakeholders

Project Work and Requirements
y

GP2.8:  Monitor and Control the Process
GP2.9:  Objectively Evaluate Adherence
GP2.10: Review Status with Higher Level Management
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REQM - Capability Level 3 Q p y

Specific practices Generic practices (CL3) 

SP1.1: Obtain an Understanding of
Requirements

SP1.2: Obtain Commitment to Requirements
SP1.3: Manage Requirements Changes
SP1 4: Maintain Bidirectional Traceability of 

GP1.1:  Perform Specific Practices
GP2.1:  Establish an Organizational Policy
GP2.2:  Plan the Process
GP2.3:  Provide Resources
GP2 4:  Assign ResponsibilitySP1.4: Maintain Bidirectional Traceability of 

Requirements
SP1.5: Identify Inconsistencies Between

Project Work and Requirements

GP2.4:  Assign Responsibility
GP2.5:  Train People
GP2.6:  Manage Configurations
GP2.7:  Identify and Involve Relevant Stakeholders
GP2.8:  Monitor and Control the Process
GP2 9   Obj ti l  E l t  AdhGP2.9:  Objectively Evaluate Adherence
GP2.10: Review Status w/Higher Level Management
GP3.1:  Establish a Defined Process
GP3.2:  Collect Improvement Information
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REQM - Capability Levels 4 & 5Q p y

Specific practices Generic practices (CL4)

All the specific practices All the CL1 & CL2 & CL3 generic practices plus (+)

GP4.1:  Establish Quantitative Objectives for the Process
GP4.2:  Stabilize Subprocess Performance

Specific practices

All the specific practices

Generic practices (CL5)

All the CL1 & CL2 & CL3 & CL4 generic practices plus (+)All the specific practices All the CL1 & CL2 & CL3 & CL4 generic practices plus (+)

GP5.1:  Ensure Continuous Process Improvement
GP5.2:  Correct Root Causes of Problems
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Achieving Maturity Levelsg y

To achieve a maturity level
All process areas at that level and all levels below it must p
be satisfied or determined to be not applicable.

And to achieve a maturity level 3 or highery g
The generic goal 3 for each applicable maturity level 2 PA 
must also be rated satisfied for maturity level 3 or higher.y g

Note: A process area is satisfied if and only if all of 
the process area’s relevant specific and genericthe process area s relevant specific and generic 
goals are rated as satisfied.
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Achieving Maturity Levels (ML)g y ( )

GP2.1 through GP3.2 ML5 Prevent defects; proactively improve; insert and deploy

GP2.1 through GP3.2
All ML2  ML3  d

ML4
Q

Measure process performance; stabilize process and 
t l h t  d l ith  f i l i ti   

GP2.1 through GP3.2
All ML2, ML3, ML4,
and ML5  PAs

ML5
Optimizing

Prevent defects; proactively improve; insert and deploy
innovative technology

GP2.1 through GP3.2 ML3
Tailor the project’s process from organization’s
t d d  d t d  lit ti l  

All ML2, ML3, and
ML4 PAs

Quantitatively 
Managed

control charts; deal with causes of special variations  

Adhere to policy; follow documented plans and processes;

g
All ML2 and ML3 PAs

ML3
Defined

standard processes; understand processes qualitatively; 
ensure that projects contribute to organization assets

GP2.1 through GP2.10
All ML2 PAs ML2

Managed

Adhere to policy; follow documented plans and processes;
apply adequate resources; assign responsibility and
authority; train people; apply CM; monitor, control, and
evaluate process; identify and involve stakeholders;
review with management

ML1
Initial Processes are ad hoc and chaotic 
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REQM - Maturity Levels 1 & 2Q y
Generic practices (ML1) 
None

Specific practices
None

Generic practices (ML2)
GP2.1: Establish an Organizational Policy

Specific practices
SP1.1: Obtain an Understanding of g y

GP2.2: Plan the Process
GP2.3: Provide Resources
GP2.4: Assign Responsibility
GP2.5: Train People
GP2 6: Manage Configurations

Requirements
SP1.2: Obtain Commitment to Requirements
SP1.3: Manage Requirements Changes
SP1.4: Maintain Bidirectional Traceability of

Requirements GP2.6: Manage Configurations
GP2.7: Identify and Involve Relevant 

Stakeholders
GP2.8: Monitor and Control the Process
GP2.9: Objectively Evaluate Adherence
GP2 10 R i  St t  ith Hi h  L l

q
SP1.5: Identify Inconsistencies Between 

Project Work and Requirements

GP2.10: Review Status with Higher Level
Management

An organization moves to maturity level 2 by

• implementing REQM specific and generic practices (GP2 1 2 10)• implementing REQM specific and generic practices (GP2.1 - 2.10)
• implementing the other six process areas at maturity level 2: Configuration Management, 

Measurement and Analysis, Process and Product Quality Assurance, Project Monitoring and 
Control, Project Planning, and Supplier Agreement Management
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REQM - Maturity Level 3Q y
Specific practices 
SP1.1: Obtain an  Understanding of 

Generic practices (ML3)
GP2.1: Establish an Organizational PolicySP1.1: Obtain an  Understanding of 

Requirements
SP1.2: Obtain Commitment to Requirements
SP1.3: Manage Requirements Changes
SP1.4: Maintain Bidirectional Traceability of

Requirements

GP2.1: Establish an Organizational Policy
GP2.2: Plan the Process
GP2.3: Provide Resources
GP2.4: Assign Responsibility
GP2.5: Train People
GP2 6: Manage ConfigurationsRequirements

SP1.5: Identify Inconsistencies Between 
Project Work and Requirements

GP2.6: Manage Configurations
GP2.7: Identify and Involve Relevant Stakeholders
GP2.8: Monitor and Control the Process
GP2.9: Objectively Evaluate Adherence
GP2.10: Review Status with Higher Level Management

GP3.1: Establish a Defined Process
GP3.2: Collect Improvement Information

The organization moves to maturity level 3 by

• achieving maturity level 2
• applying generic practices 3.1 and 3.2 to all seven process areas at maturity level 2 

(including REQM)
• implementing all eleven process areas at maturity level 3: Decision Analysis and Resolution, 

Integrated Project Management +IPPD, Organizational Process Definition +IPPD, 
Organizational Process Focus, Organizational Training, Product Integration, Requirements  
Development, Risk Management, Technical Solution, Validation, and Verification (this 
implementation addresses all the specific practices for each process area plus the above
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twelve generic practices)



REQM - Maturity Levels 4 & 5Q y
The organization moves to maturity level 4 by

achieving maturity level 3 
implementing both process areas at maturity level 4: Organizational  
Process Performance and Quantitative Project ManagementProcess Performance and Quantitative Project Management

– this includes selecting appropriate subprocesses (that are critical 
contributors to achieving business objectives) in the PAs already 
implemented (e g  REQM) and applying statistical management to theseimplemented (e.g., REQM) and applying statistical management to these

The organization moves to maturity level 5 by
achieving maturity level 4 

implementing both process areas at maturity level 5: Causal Analysis 
and Resolution and Organizational Innovation and Deploymentand Resolution and Organizational Innovation and Deployment

– these involve identifying and removing defects and identifying, piloting, 
and deploying proposed innovations in the PAs already implemented  
(e g  REQM) 
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(e.g., REQM) 

Module 4Module 4

Appraisal MethodAppraisal Method

SCAMPI

Standard CMMI Appraisal Method for 
Process Improvement
SCAMPI is designed to provide benchmark 
quality ratings relative to Capability Maturityquality ratings relative to Capability Maturity 
Model Integration (CMMI®) models.

sei cm ed /cmmi/appraisals/www.sei.cmu.edu/cmmi/appraisals/
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Practice Implementation Indicator-PIIp

based on the presumption 
that the conduct of an 
activity or the 
implementation of a p
practice will result in 
“footprints” which arefootprints  which are 
attributable to the activity 
or practiceor practice
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PII Typesyp
Direct Artifacts

Tangible outputs resulting directly from 
implementation of a practice (e.g., typical work 
products)products)

Indirect Artifact
Artifacts that are a side effect or indicative ofArtifacts that are a side-effect or indicative of 
performing a practice (e.g., meeting minutes, 
reviews, logs, and reports)g p )

Affirmation
Oral or written statements confirming orOral or written statements confirming or 
supporting implementation of the practice (e.g., 
interviews, and questionnaires)
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Practice Implementation Indicator 
D i i (PIID)Description (PIID)
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Appraisal Method Classespp

Characteristics Class A Class B Class CC C C C C
Amount of Objective 
Evidence Gathered 
( l ti )

High Medium Low

(relative)
Ratings Generated Yes No No
Resource Needs (relative) High Medium LowResource Needs (relative) High Medium Low
Team Size (relative) Large Medium Small
Appraisal Team Leader Lead Lead PersonAppraisal Team Leader 
Requirements

Lead 
appraiser

Lead 
appraiser
or person 

Person 
trained and 
experienced

trained and 
experienced

Extracted from Appraisal Requirements for CMMI Version 1 2 (ARC)
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Extracted from Appraisal Requirements for CMMI, Version 1.2 (ARC)

Appraisal Validity Periodpp y
V1.2 appraisal results are valid for a maximum of 
3 years from the date of the Appraisal Disclosure 
Statement (ADS).
“N t li bl ” PA f t it l l ill b“Not applicable” PAs for maturity levels will be 
significantly constrained.
O l SAM b d l d t li blOnly SAM can be declared not applicable. 
Rationale for declaring SAM to be “not applicable” 
must be provided in the Appraisal Disclosuremust be provided in the Appraisal Disclosure 
Statement.
V1 1 appraisals will expire on August 31 2007 orV1.1 appraisals will expire on August 31, 2007 or 
3 years after the date the appraisal was 
conducted, whichever is later.
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conducted, whichever is later.


