
 

DNV IT Global Services 
  

CMMI® for Development 
Guide to Successful Development 

 

A White Paper 

Introducing CMMI® for Development 

Produced by Det Norske Veritas  

Björn Prior et al. 

 

June 2009 
 
 
 

 



June 2009              2(30) 
 

 

Det Norske Veritas a Partner to Software Engineerin g Institute 

Table of Contents 

1 Introduction 3 

2 CMMI - Overview 4 
Background 5 
Continuous and Staged Representation 6 

3 CMMI - Maturity Levels 7 
Maturity Level 1 - Initial 8 
Maturity Level 2 - Managed 8 
Maturity Level 3: Defined 8 

4 CMMI - Process Areas 10 
Process Areas at Maturity Level 2 10 
Process Areas at Maturity Level 3 12 
Relations between Process Areas at Maturity Level 2 and 3 14 

5 Process Institutionalization 16  
Process Institutionalization at Maturity Level 2 16 
Process Institutionalization at Maturity Level 3 18 

6 Success Factors 19 
Executive Sponsorship 19 
Link to Business Goals 20 
Implement in Reality 20 
Progress Measurements 21 

7 Perceived Problems with CMMI 22  
Supportive 22 
All Organizations 22 
System Development 22 
Agile Conformity 23 
Iterative Process Areas 23 

8 Appendix 1 – CMMI Constellations 24  

9 Appendix 2 – Process Area Goals 25  
Process Areas and Goals at Maturity Level 2 25 
Process Areas and Goals at Maturity Level 3 27 

 



June 2009              3(30) 
 

 

Det Norske Veritas a Partner to Software Engineerin g Institute 

1 Introduction 

Most projects fail to deliver within time and budget, and many projects 
also fail to deliver at all. By using CMMI® as a guide, organizations are 
able to develop processes which provide the foundation upon which 
lasting success can be built. CMMI® is based upon proven best practices 
from a wide range of high performing organizations that have managed 
projects successfully. By using CMMI® organizations are able to reduce 
risk, and thus create greater potential for successfully deliveries. 

The table below summarizes the quantitative results of reported 
performance improvements over time. Source data was provided by 25 
organizations that reported the results of their CMMI® guided 
improvements to the Software Engineering Institute (SEI) during 2005, 
see also http://www.sei.cmu.edu/cmmi/research/results 

 

 

 

 

 

 

 

 

 

The purpose of this paper is to introduce CMMI®, and to inspire people 
to begin their own process improvement journey, enabling them to 
manage projects more successfully. It describes the fundamentals of 
CMMI® in general, and then the specifics of CMMI® for Development. It 
is based upon the Staged Representation of CMMI® and focuses on 
Maturity up to Level 3. This paper also discusses some critical success 
factors and comments on number of perceived problems. 

 

This White Paper reference to “CMMI® for Development, Version 1.2” 
published by the SEI in August 2006 available via: 

http://www.sei.cmu.edu/reports/06tr008.pdf 

Note: CMMI, CMM, and Capability Maturity Model are registered in the U.S. Patent and 

Trademark Office. 

Improvement Median Data Points Low High 

Cost 20% 21 3% 87% 

Schedule 37% 19 2% 90% 

Productivity 62% 17 9% 255% 

Quality 50% 20 7% 132% 

ROI 4,7:1 16 2:1 27,7:1 
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2 CMMI - Overview 

CMMI®, Capability Maturity Model® Integration, is a leading reference 
model for process improvement and process management within 
acquisition, development and service related organizations. Processes 
help to enable transparency by communicating how work should be 
performed. Measurements are also a part of processes, and provide 
relevant information for decision making. 

 

Compared to other reference models CMMI has a number of 
advantages: 

·  CMMI is based upon real data from real projects in various 
industries. The model has been continuously maintained and 
updated since the original CMM was first published in 1991. 

·  CMMI is a very comprehensive model that includes goals, 
exemplified best practices, typical artifacts and a range of helpful 
advice. 

·  CMMI can be flexible, in that it is not prescriptive on how the 
goals and practices should be achieved. As long as the intent of 
the goals is being met then this can be achieved in a variety of 
ways. As such it can be useful for many different kinds of product 
development organizations, working in different areas, and 
approaching tasks in different ways. 

·  CMMI is designed to be able to support ongoing and continuous 
improvement initiatives. Using the Staged Representation 
improvements are made over time, in steps reaching higher 
levels building upon the foundations provided by lower levels. 

·  CMMI is well-suited for benchmarking within and between 
organizations. 

There are three primary ways to use CMMI: 

·  Guiding internal process improvements; 

·  Monitoring suppliers, in order to gain confidence in their ability to 
deliver; 

·  Formal or informal benchmarking within the organization, or 
between organizations. 

In this paper, the aspect of CMMI as a guide for internal process 
improvement is viewed. and as such CMMI is an improvement 
framework, not a set of processes to be directly implemented. It 
describes what should exist, but not how these practices should be 
implemented or the sequence of implementation.  
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CMMI covers three main domains, also called constellations, 
acquisitions, development and services. Each domain consists of a 
number of Process Areas with goals that need to be fulfilled. The 
Process Areas are clusters of related best practices. The intention is to 
collectively implement these best practices in order to fulfill the goals of 
the Process Area. 

This paper focuses on the development domain via CMMI for 
Development. For more information regarding the different constellations 
and their relation please see appendix 1. 

CMMI for Development supports organizations that develop product or 
services by providing best practices for development and maintenance 
across the entire lifecycle.  

��������	
�

CMMI originates from an emerging demand at US government during 
the 1980s, to have more control of the ability of their suppliers to deliver 
software and software systems. The first initiative was based on industry 
best practices research at Carnegie Mellon Software Engineering 
Institute sponsored by United States Air Force. The goal was to create a 
model to use as an objective evaluation of software subcontractors. 

CMMI is an abbreviation of: 

·  Capability 
Organizational performance is dependant on process capability. 
A cornerstone in CMMI is the belief that a product’s quality is 
firmly linked to the quality of the process used to develop the 
product.  

·  Maturity 
Evolutionary path from immature to mature processes. The 
organization evolves its management philosophy via defined 
evolutionary plateaus, maturity levels. CMMI defines 
organizational maturity levels as five step ladder where each 
step contains a number of Process Areas with goals that need to 
be fulfilled and best practices for guidance. 

·  Model 
A framework based on best practices. CMMI is not a process 
model to be implemented, it shall serve as guide for 
improvements. 

·  Integration 
Includes System, HW and SW Engineering. When the popularity 
of the SW-CMM grew different models were developed for 
different disciplines and with CMMI the important aspects were 
integrated. CMMI now also includes acquisition and services. 
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Process Areas in CMMI can be grouped in two ways: 

·  Continuous representation 

·  Staged representation 

In the continuous representation the organization is free to select the 
specific Process Area(s) it wishes to work with, and the order in which 
these are to be addressed. This approach is driven by the business 
needs of the organization and the inherent inter-dependencies between 
certain Process Areas such as between Project Planning and Project 
Monitoring and Control. With this continuous representation process 
improvement progress is measured through “Capability Levels”, where 
these levels correspond to the degree of institutionalization of the 
process. A high capability process is one which is performed by the 
organization in a way that ensures a certain consistency and stability. 
Fulfillment of the goals and practices stated by CMMI is intended to lay a 
foundation for process effectiveness. 

The main benefit of using the continuous representation is that the 
organization can choose whichever Process Areas they see best fit their 
needs. The drawback of using the continuous representation is that the 
organization does not benefit from the proven and pre-defined 
improvement path that the staged representation is based upon. 

In the staged representation the Process Areas are grouped together 
into 5 pre-defined “Maturity Levels”, with higher levels building upon the 
foundations provided by lower levels. It is recommended to work towards 
one maturity level at a time, in a linear way, without skipping levels, in 
order to support the improvement of the organization’s overall 
performance. Maturity in this sense represents a certain level of 
capability for a specified set of Process Areas. 

The benefit of using this representation is that the organization is given a 
predefined improvement path towards a certain level of maturity. The 
drawback is that the organization runs the risk of getting caught in a 
pursuit of maturity level ratings, and so loses the focus of providing real 
business benefit to the organization. 
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3 CMMI - Maturity Levels 

To support those people using the staged representation, all CMMI 
constellations use the concept of maturity levels. A maturity level 
consists of a predefined set of Process Areas that, taken together, 
improve the organization’s overall performance. Experience has shown 
that organizations get the most benefit when they focus their process 
improvement efforts on a manageable number of Process Areas at a 
time, and that those areas require increasing sophistication as the 
organization improves. 

There are five maturity levels, each one a layer in the foundation for 
ongoing process improvement, designated by the numbers 1 through 5. 
A maturity level is a defined evolutionary plateau for organizational 
process improvement. Each maturity level matures an important subset 
of the organization’s processes, preparing it to move to the next maturity 
level.  
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At maturity level 1, processes are usually ad hoc and chaotic. The 
organization usually does not provide a stable environment to support 
the use of processes. Success in these organizations typically depends 
on the competence and heroics of the people in the organization and not 
on the use of proven processes. In spite of this chaos, maturity level 1 
organizations provide products that often work, but they frequently 
exceed their budget and schedule. 

Maturity level 1 organizations are characterized by a tendency to over 
commit, the abandonment of processes in a time of crisis, and an 
inability to repeat their successes. 

��
���
��������������	���
�

At maturity level 2, the projects of the organization have ensured that 
processes are planned and executed in accordance with polices; the 
projects employ skilled people who have adequate resources to produce 
controlled outputs; involve relevant stakeholders; are monitored, 
controlled, and reviewed; and are evaluated for adherence to their 
process descriptions. The process discipline reflected by maturity level 2 
helps to ensure that existing practices are retained during times of 
stress. When these practices are in place, projects are performed and 
managed according to their documented plans. 

At maturity level 2, the status of the work products and the delivery of 
services are visible to management at defined points (e.g., at major 
milestones and at the completion of major tasks). Commitments are 
established among relevant stakeholders and are revised as needed. 
Work products are appropriately controlled. The work products and 
services satisfy their specified process descriptions, standards, and 
procedures. 

��
���
������������� �	�
�

At maturity level 3, processes are well characterized and understood, 
and are described in standards, procedures, tools, and methods. The 
organization’s set of standard processes, which is the basis for maturity 
level 3, is established and improved over time. These standard 
processes are used to establish consistency across the organization. 
Projects establish their defined processes by tailoring the organization’s 
set of standard processes according to tailoring guidelines. 
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A critical distinction between maturity levels 2 and 3 is the scope of 
standards, process descriptions, and procedures. At maturity level 2, the 
standards, process descriptions, and procedures may be quite different 
in each specific instance of the process (e.g., on a particular project). At 
maturity level 3, the standards, process descriptions, and procedures for 
a project are tailored from the organization’s set of standard processes 
to suit a particular project or organizational unit and therefore are more 
consistent, except for the differences allowed by the tailoring guidelines. 

Another critical distinction is that at maturity level 3, processes are 
typically described more rigorously than at maturity level 2. A defined 
process clearly states the purpose, inputs, entry criteria, activities, roles, 
measures, verification steps, outputs, and exit criteria. At maturity level 
3, processes are managed more proactively using an understanding of 
the interrelationships of the process activities and detailed measures of 
the process, its work products, and its services. 

At maturity level 3, the organization must further mature the maturity 
level 2 Process Areas. This is done through the process 
institutionalization adding two more practices, see chapter Process 
Institutionalization. 

The picture below visualizes a high-level view of the differences between 
maturity levels 1, 2 and 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Level 3 adds another 11 Process Areas in CMMI for Development. Even 
if the organization has chosen the staged representation it is 
recommended that priorities are made between these Process Areas in 
order to work with a manageable number at any one time. 
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Maturity Level 1
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Maturity Level 2
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Maturity Level 3

Defined ProcessDefined Process

Tailoring
Guidelines

Life cycle 
Models
Life cycle 
Models

Standard 
Processes
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4 CMMI - Process Areas 

A Process Area is a cluster of related best practices. The intention is to 
collectively implement the best practices to fulfill the goals of the 
Process Area. The goals describe the unique characteristics that must 
be present to satisfy the Process Area. 

In CMMI for Development there are 22 Process Areas divided at 
different maturity levels using the staged representation. 

The picture below shows an overview of the Process Areas in CMMI for 
Development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this paper we elaborate the Process Areas at maturity level 2 and 3. 
Below follows an abbreviated description of these Process Areas. 
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There are seven Process Areas in CMMI for Development at maturity 
level 2; Configuration Management, Measurement and Analysis, Project 
Monitoring and Control, Project Planning, Process and Product Quality 
Assurance, Requirements Management and Supplier Agreement 
Management. 
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Configuration Management 

The purpose of Configuration Management is to establish and maintain 
the integrity of all important project artifacts. Via a configuration 
management system version and baselines are controlled. Changes are 
controlled and audits are performed. 

Measurement and Analysis 

The purpose of Measurement and Analysis is to establish a 
measurement capability based on the information needs of the most 
important stakeholders, e.g. the steering committees, project managers, 
process owners, etc. Based on the defined information need relevant 
metrics are specified, implemented and monitored. 

Project Monitoring and Control 

The purpose of Project Monitoring and Control is to provide an 
understanding of the project’s status and progress so that appropriate 
corrective actions can be taken when the project’s performance deviates 
significantly from the plan. This also includes monitoring the planning 
assumptions defined in the Project Planning Process Area, e.g. size and 
complexity of the work products and tasks. Another important aspect is 
to manage all identified actions to closure. 

Project Planning 

The purpose of Project Planning is to define and agree upon realistic 
plans with key stakeholders. An agreed estimation method is used to 
first estimate the size and complexity of the product or service to be 
delivered, and then secondly to estimate the actual effort and resulting 
resource need based on these first estimates. The main artifact in this 
Process Area is the project plan where all important aspects of the 
project are included, e.g. development activities, delivery activities, 
stakeholder interaction, schedule aspects, relationship to other projects, 
monitoring and control aspects, etc. 

Process and Product Quality Assurance 

The purpose of Process and Product Quality Assurance is to provide 
staff and management with an independent and objective view of how 
well the processes are working, and an early warning of any process-
related problems. It is also used to ensure that delivered products and 
services are being provided to an adequate standard. One important 
aspect of this Process Area is to minimize the risk that projects 
subjected to pressure and stress take unnecessary short cuts during the 
project lifecycle.  
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Requirements Management 

The purpose of Requirements Management is to manage all of the 
requirements associated with products and services in a coordinated 
way. This includes identifying the stakeholders who are allowed to 
provide or change requirements, and using criteria for deciding if the 
quality of a requirement is adequate. It is also important to assure that 
the project is able to satisfy the customers’ requirements. 

Supplier Agreement Management 

The purpose of Supplier Agreement Management is to manage the 
delivery of products and services from suppliers. This includes selecting 
suppliers, defining and agreeing upon the supplier–customer interaction 
e.g. via a supplier agreement. The activities related to the acceptance of 
the received products or services also have to be defined and 
implemented. Finally the supplier–customer interactions have to be 
monitored and evaluated against the supplier agreement. 

!�������"������
���
���
����������

There are eleven Process Areas in CMMI for Development at maturity 
level 3; Decision Analysis and Resolution, Integrated Project 
Management, Organizational Process Definition, Organizational Process 
Focus, Organizational Training, Product Integration, Requirements 
Development, Risk Management, Technical Solution, Validation and 
Verification. 

Decision Analysis and Resolution 

The purpose of Decision Analysis and Resolution is to formalize decision 
making for decisions that have a major impact on the projects or the 
organization. Bad decisions can be minimized by a process of 
establishing evaluation criteria, considering alternative solutions, 
evaluating solutions and selecting solutions based on the criteria. Once 
it has been established in the organization Decision Analysis and 
Resolution can also be used for parts of the daily decision making 
process. 

Integrated Project Management 

The purpose of Integrated Project Management is to create a set of 
processes from the organization’s set of standard processes that best fit 
the project, without compromising the organizations process objectives. 
This is commonly referred to as process tailoring. Integrated Project 
Management also handles proactive stakeholder management. 
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Organizational Process Definition 

The purpose of Organizational Process Definition is to create a library of 
useful process related artifacts. The library typically consists of process 
descriptions, descriptions of project and product lifecycle models, 
process tailoring guidelines, process related documentation, and 
measurement data. 

Organizational Process Focus 

The purpose of Organizational Process Focus is to plan, implement, and 
deploy organizational process improvements. Organizational process 
improvements cover all kinds of process related needs, covering both 
the organization and its projects. Improvement candidates can be 
identified in a number of ways, such as feedback from process users, 
through formal assessments, and comparison with industry best 
practice. Improvement candidates are prioritized, planned for, and 
implemented. Implementation is monitored and experiences are spread 
throughout the organization as appropriate. 

Organizational Training 

The purpose of Organizational Training is to provide training so that 
people can perform their roles effectively. Organizational training should 
be driven by strategic aspects, issues related to business objectives, 
and tactical aspects related to process execution which is common for 
different projects and groups. Effective training requires a training 
program which includes activities such as; identifying need, delivering 
training and assessing training effectiveness. 

Product Integration 

The purpose of Product Integration is to assemble a product from its 
various sub-components. A vital aspect of product integration is ensuring 
compatibility between components where they interface. It is important 
to plan for integration from the start of the project, and then throughout 
all of the project life cycle phases. If feasible, Product integration can be 
done incrementally, in line with an iterative project approach. 

Requirements Development 

The purpose of Requirements Development is to develop and validate 
requirements from customer needs. It is important to find all product 
related requirements, including from sources not explicitly provided by 
the customer, such as business polices, standards and technology. 
Once the requirements are developed the Requirements Management 
Process Area covers the management aspects. 
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Risk Management 

The purpose of Risk Management is to identify potential problems before 
they occur. One important part of risk management is to proactively plan 
for the elimination or reduction of the likelihood of the problem occurring 
in the first place by implementing “mitigation plans A second important 
part is to plan proactively for what to do if the problem does actually 
occurs by implementing “contingency plans”. 

Technical Solution 

The purpose of Technical Solution is to select a solution based on the 
product requirements. Alternatives such as develop, buy and reuse shall 
be considered. Alternatives solutions are developed and evaluated 
before the final selection is made. Once the solution has been selected it 
is designed, implemented and documented. Before implementation, 
alternatives such as; develop, buy and reuse shall be considered. 

Validation 

The purpose of Validation is to test a product in an end user 
environment, real or simulated. Validation should prove that the product 
can fulfill its intended use, i.e. validation shows that “you built the right 
thing”. Validation needs to be planned in advance and often run at the 
same time as verification. To achieve good validation a large amount of 
domain knowledge is required. 

Verification 

The purpose of Verification is to prove that the product works in 
accordance with the specified requirements, i.e. verification shows that 
“you built the thing right”. One set of important activities, besides the 
actual testing, are inspections such as peer reviews. Peer reviews are a 
proven method for defect detection. Verification is by its nature 
incrementally accomplished throughout the development of the product, 
starting even with the verification of requirements. 

����
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The Process Areas can be grouped in four different groups engineering, 
process management, project management and support. At maturity 
level 2 the focus is on project management and support with only one 
Process Area related to engineering, Requirements Management.  

At maturity level 3 after the fundamentals for the development projects 
are in place there are more focus on engineering disciplines and process 
management. 
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The diagram below shows the relationships between the Process Areas 
of CMMI for Development at maturity levels 2 and 3. In the center-right 
lie the six engineering related Process Areas. For planning, monitoring 
and control of the engineering practices there are five Process Areas, 
see center-left, and for support there are four Process Areas, see 
bottom. For managing the all practices on an organizational level there 
are three Process Areas, see top left. 
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5 Process Institutionalization 

A process is institutionalized when it is deep-rooted with regard to how 
the work is performed and when there is a strong commitment to 
performing the process. An infrastructure is needed to support the 
process performance and culture in the organization implementing the 
process. 

In CMMI each Process Area is supported by a number of best practices 
that need to be implemented, helping the organization to institutionalize 
the process. The best practices address important aspects of the 
institutionalization such as commitment, ability, support for execution 
and verification of execution. 

!��������	�
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At maturity level 2 there are ten best practices supporting 
institutionalization of the Process Areas. Each Process Area is supposed 
to utilize all of the ten best practices to be considered an institutionalized 
Process Area. 

Policies 

For each process there should be a policy describing management’s 
expectations of the minimum requirements to be followed by the 
organization. 

Plans 

To ensure that activities related to the best practices of a Process Area 
are performed, they need to be properly planned. This best practice can 
also be elaborated using the Project Planning Process Area. Additional 
information related to this practice can be found in the Project Planning 
Process Area and at maturity level 3 in the Integrated Project 
Management Process Area. 

Resources 

To execute the plans mentioned above there need to be resources 
assigned. These resources should include items such as any specific 
tools that are needed. Additional information related to this practice can 
be found in the Project Planning Process Area. 



June 2009              17(30) 
 

 

Det Norske Veritas a Partner to Software Engineerin g Institute 

Responsibilities 

To secure the outcome of the plans, mentioned above, overall 
responsibility needs to be assigned. The people assigned to the 
activities of the plans also need to have appropriate authority to perform 
the activities. Additional information related to this practice can be found 
in the Project Planning Process Area. 

Training 

Everybody working with or close to a process needs an appropriate level 
of training, in order to perform according to the best practices of the 
process. People assigned to specific activities need suitable training. 
Additional information related to this practice can be found in the Project 
Planning Process Area and at maturity level 3 in the Organizational 
Training Process Area. 

 

Control of Artifacts 

Specified process related artifacts generated by the process or 
supporting the process need to be properly controlled via a configuration 
management system. Additional information related to this practice can 
be found in the Configuration Management Process Area. 

Stakeholders 

Stakeholders of the process needs to be involved in activities such as 
planning, decisions, commitment, reviews etc. Additional information 
related to this practice can be found in the Project Planning Process 
Area. 

Follow-up 

The activities in the process need to be followed up on a regular basis. 
To facilitate the follow-up, appropriate measurements could be 
performed. Additional information related to this practice can be found in 
the Project Monitoring and Control Process Area and in the 
Measurement and Analysis Process Area (if measurements are being 
performed). 

Adherence 

To ensure that the activities in the process are performed in accordance 
with any relevant policies, plans and descriptions, then these activities 
need to be subjected to objective evaluations. Organizations typically set 
up an organizational function to perform this task, however this is not 
required at maturity level 2, and projects are free to make whatever 
arrangement best suit them. Additional information related to this 
practice can be found in the Process and Product Quality Assurance 
Process Area. 
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Management 

Management needs to have appropriate levels of visibilities into the 
activities directly associated with the process. To ensure the correct 
levels of visibilities are obtained review of activities, status and results of 
the process are conducted. These reviews should involve those 
mangers who have responsibility for process polices and overall process 
steering. 

!��������	�
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It is at maturity level 3 the institutionalization becomes structurally 
supported by on an organizational level. At maturity level 3 there are two 
more best practices supporting institutionalization of the process . 

Defined Process Description 

The organization needs to make standard processes available, together 
with tailoring guidelines. Individual projects should then make use of 
these assets to create a documented process which is best suited to the 
needs of their project and without losing the organizations process 
objectives. For more information on process tailoring see the Integrated 
Project Management Process Area. 

Improvement Information 

Projects need to collect improvement information gained from planning 
and performing the process. This information then need to be used to 
improve the organizations standard process assets, so that other users 
of the process, from across the whole organization, can benefit from the 
lessons learned. 
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6 Success Factors 

Improvement requires change and with all kind of change there are a 
number of change management related aspects to deal with. History 
shows that 50 - 70% of all change initiatives fails, many due to lack of 
addressing the basic mechanisms controlling our ability to handle 
change. 

CMMI improvement initiatives normally represent a planned incremental 
change in a fairly stable environment. Focus typically lies on changing 
the attitude and behavior of a group or the individuals of the group. 

This implies certain change management techniques and without 
covering all needed change management activities, a list of critical 
success factors to regard while considering the start of a CMMI guided 
improvement initiative is provided below. 

Keep in mind that CMMI is an improvement framework, not a set of 
processes to be directly implemented. It describes what should exist, but 
not how these practices should be implemented or the sequence of 
implementation. As such it needs to be applied in the context of the 
organization, and ideally with the support of competent personnel who 
have wide experience of applying the model into a variety of business 
environments. 

&'���
�������	����(���

Improvement requires change and sustainable change does not happen 
over night. Change takes time, typically 18 month per CMMI maturity 
level. Of course the size and complexity of the organization and the set-
up of the improvement initiative affects the lead time. 

Executive sponsorship is always a necessity for change to occur and 
last over time. When getting the executive sponsorship for CMMI guided 
improvements it is important to ensure a durable sponsorship and not 
just a budgeted one time fund. 

Executive management also needs to prioritize the initiative to secure 
full staffing and empowered leaders. Management also must 
communicate a consistent message and provide support throughout the 
initiative. 
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There is a need for high level goals to guide the improvement initiative 
and avoid confusion during the execution. The high-level goals shall be 
linked to the organizations business goals. If there is no link between the 
improvements and the business goals it can create just more processes 
and not necessarily the right processes. 

The driving factors behind a CMMI improvement initiative can be 
business goals such as demand for improved productivity, expanded 
market, more profit etc. These shall be captured as high-level goals for 
the CMMI improvement initiative such as: 

·  Improved product features 

·  Shorter time to market 

·  Reduced cost 

·  Increased quality 

Common and achievable goals need to be broken down to concrete 
steps with tangible results. When setting goals and for the improvement 
initiative it must be realized that increased performance is result from 
operating at higher maturity level and not just “passing the test”. Goals 
must be visible on all levels of the organization such as management 
level, process and project levels. 

�*���*�	
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The improvements need to be implemented in reality, based on the 
experience and the explicit need from the project teams. Responsibility 
for process contents, and process improvements should follow the 
accountability for the results of using the process, the users of 
processes should 'be in the driving seat' when it comes to process 
implementation. 

Focus the effort on coaching, training and support instead of spending 
too much time on defining procedures. Utilize existing good practices 
and do not reinvent the wheel. Existing good practices which have been 
verified through actual use can be documented and formalized. Do not 
take on too many activities at a time the most prominent risk for failure 
with the implementation is over scoping. Progress is made iteratively, 
and in small steps in order to maximize the chances of long-term 
success. 

By solving the needs for the project team a bottom-up improvement 
approach will be utilized making the reason for change natural for the 
individuals. If the individuals change the organization will follow. 
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To be successful with the change of individuals it is also important to 
avoid states of fear and instead stimulate positive experience by 
eliminating hinders and providing support. Change is also about learning 
and as individuals we learn only in relation to what we already know. To 
achieve a good environment it is important to work iteratively and 
introduce change in relative small portions. 

!���������������*�	
��

Measurements are, as always, essential to be able to demonstrate the 
benefits of the implemented improvements and validate goal 
achievement. 

Prioritized goals at all levels need to have a measurable objective and 
continuous progress measurement based on actual project performance 
needs to be in place. 
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7 Doubts Regarding CMMI 

There are a number of doubts regarding CMMI, and some of these have 
a degree of justification. However, all of these doubts are easily 
manageable and the CMMI is still regarded to be the best, and most-
appropriate, reference model available. Although in order to present a 
full and balanced picture, the items below highlight these doubts, and 
provide the DNV perspective of the situation today. 

��������������
���+�

CMMI can be perceived as heavyweight. There is too much material to 
read, and the text is written in a rather complex way. 

There is an element of truth in this. However the mandatory part with 
required goals is limited. The rest of the material is more informative and 
supportive based on the inherent best practices and that is actually 
some of CMMI greatest assets. It is also recommended that expert help 
and advice in understanding and implementing the model is sought in 
order to achieve the maximum benefit. 

����������,�����	�"���-���	�%�
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Small organizations feel that CMMI is focused much more on large 
organizations that run big, complex and long projects. 

Once again there is an element of truth in this, but only in that CMMI 
does not make it clear enough how it can be just as useful and powerful 
for small organizations. DNV has positive experience of using CMMI for 
improvements in small organizations. 

����������,���� ������
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Sometimes it is perceived that CMMI is overly focused on Software 
Development. 

In earlier editions of the models, this was certainly a systemic problem, 
but never critical. However the latest edition of CMMI for Development 
has made great progress with providing a balanced text, and this is no 
longer an issue. Today it, via CMMI for Development, represents system 
development in a much broader perspective (e.g. including systems 
such as an entire aircraft.) 
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From an agile perspective CMMI can look as it favors a waterfall like 
approach. 

CMMI does not favor any specific process models but due to its long 
history supportive examples etc. it might not always be up to date with 
latest agile models but as a reference model CMMI has full conformity 
with today’s agile methods. Today SEI is discussing to add more support 
for agile interpretations for version 1.3 due for release in 2010. As above 
it is recommended that expert help and advice is sought in order to 
achieve the maximum benefit which is potentially available for agile 
projects. 

����������.��	
���+�

Many of the process areas can feel as if there are supposed to be 
implemented in a purely sequential and waterfall way. 

This would certainly be a misinterpretation as CMMI tries to make it clear 
that there are many interactions between process areas, and that the 
iterative and incremental use of processes is a positive thing. There is 
no incompatibility between CMMI and specific iterative and incremental 
development models, and these have been used together successfully 
on very many occasions. 

Here it is also important to remember that CMMI is an improvement 
framework, not a set of processes to be directly implemented. It 
describes what should exist, but not how these practices should be 
implemented or the sequence of implementation.  
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8 Appendix 1 – CMMI Constellations 

CMMI consists of three main constellations covering the areas of 
Acquisition, Development and Services: 

·  CMMI for Development, CMMI-DEV 
The development constellation supports an organization that 
develops products or services. 

·  CMMI for Services, CMMI-SVC 
The services constellation supports an organization that delivers 
services. 

·  CMMI for Acquisition, CMMI-ACQ 
The acquisition constellation supports an organization in 
procuring products or services from suppliers outside of the 
organization. 

Each constellation consists of a number of Process Areas with goals that 
need to be fulfilled. The Process Areas are clusters of related best 
practices. The intention is to collectively implement these best practices 
in order to fulfill the goals of the Process Area. 

One main advantage of the CMMI constellations is the fact that many of 
the Process Areas are shared between the different constellations. This 
enables an organization working with different disciplines to reuse many 
processes between theses disciplines e.g. development and service 
delivery. 
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9 Appendix 2 – Process Area Goals 

There are three main components of CMMI 

·  Required components. These are all of the goals (specific and 
generic) within the model (not the goal title, but the longer text 
underneath this title). All of the goals associated with a maturity 
level must be satisfied in order for an organization to be 
considered to 'be at' that level. 

·  Expected components. These are all of the practices (specific 
and generic) within the model. All of the practices associated 
with a maturity level are expected to be satisfied in order for an 
organization to be considered to 'be at' a maturity level. 

·  Informative components. This is basically everything else. 

The Process Areas are clusters of related best practices. The intention is 
to collectively implement these best practices in order to fulfill the goals 
of the Process Area. 

Below, a list of the Process Areas and their specific goals are presented. 

!�������"������	
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Goal 1 – Establish Baselines 

Baselines of identified work products are established. 

Goal 2 – Track and Control Changes 

Changes to the work products under configuration management are 
tracked and controlled. 

�������*�	
��	
�"	�������

Goal 1 – Align Measurement and Analysis Activities 

Measurements objectives and activities are aligned with identified 
information needs and objectives. 

Goal 2 – Provide Measurements Results 

Measurements results, which address identified information needs and 
objective, are provided. 
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Goal 1 – Monitor Project against Plan 

Actual performance and progress of the project are monitored against 
the project plan. 

Goal 2 – Manage Corrective Action to Closure 

Corrective actions are managed to closure when the project’s 
performance or results deviate significantly from the plan. 

!��/��
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Goal 1 – Establish Estimates 

Estimates of the project planning parameters are established and 
maintained. 

Goal 2 – Develop a Project Plan 

A project plan is established and maintained as the basis for managing 
the project. 

Goal 3 – Obtain Commitment to the Plan 

Commitment to the project plan are established and maintained. 

!��������	
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Goal 1 – Objectively Evaluate Processes and Work Pr oducts 

Adherence of the performed process and associated work products and 
services to applicable process descriptions, standards, and procedures 
is objectively evaluated. 

Goal 2 – Provide Objective Insight 

Noncompliance issues are objectively tracked and communicated, and 
resolution is ensured. 

��.����*�	
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Goal 1 – Manage Requirements 

Requirements are managed and inconsistencies with project plans and 
work products are identified. 
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Goal 1 – Establish Supplier Agreements 

Agreements with the suppliers are established and maintained. 

Goal 2 – Satisfy Supplier Agreements 

Agreements with the supplier are satisfied by both the project and the 
supplier. 

!�������"������	
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Goal 1 – Evaluate Alternatives 

Decisions are based on an evaluation of alternatives using established 
criteria. 

�	
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�
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Goal 1 – Use the Project’s Defined Process 

The project is conducted using a defined process that is tailored from the 
organization’s set of standard processes. 

Goal 2 – Coordinate and Collaborate with Relevant S takeholders 

Coordination and collaboration of the project with relevant stakeholders 
is conducted. 

-���	�%�
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Goal 1 – Establish Organizational Process Assets 

A set of organizational process assets is established and maintained. 

-���	�%�
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Goal 1 – Determine Process Improvement Opportunitie s 

Strengths, weaknesses, and improvement opportunities for the 
organization’s processes are identified periodically as needed. 

Goal 2 – Plan and Implement Process Improvements 

Process actions that address improvements to the organization’s 
processes and process assets are planned and implemented. 
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Goal 3 – Deploy Organizational Process Assets and I ncorporate 
Lessons Learned 

The organizational process assets are deployed across the organization 
and process-related experiences are incorporated into the organizational 
process assets. 

-���	�%�
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Goal 1 – Establish an Organizational Training Capab ility 

A training capability, which supports the organization’s management and 
technical roles, is established and maintained. 

Goal 2 – Provide Necessary Training 

Training necessary for individuals to perform their roles effectively is 
provided. 
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Goal 1 – Prepare for Product Integration 

Preparation for product integration is conducted. 

Goal 2 – Ensure Interface Compatibility 

The product component interfaces, both internal and external, are 
compatible. 

Goal 3 – Assemble Product Components and Deliver th e Product 

Verified product components are assembled and the integrated, verified, 
and validated product is delivered. 

��.����*�	
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Goal 1 – Develop Customer Requirements 

Stakeholder needs, expectations, constraints, and interfaces are 
collected and translated into customer requirements. 

Goal 2- Develop Product Requirements 

Customer requirements are refined and elaborated to develop product 
and product component requirements. 

Goal 3 – Analyze and Validate Requirements 

The requirements are analyzed and validated, and a definition of 
required functionality is developed. 
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Goal 1 – Prepare for Risk Management 

Preparation for risk management is conducted. 

Goal 2 – Identify and Analyze Risks 

Risks are identified and analyzed to determine their relative importance. 

Goal 3 – Mitigate Risks 

Risks are handled and mitigated, where appropriate, to reduce adverse 
impacts on achieving objectives. 

2��(	���������
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Goal 1 – Select Product Component Solutions 

Product or product component solutions are selected from alternative 
solutions. 

Goal 2 – Develop the Design 

Product or product component designs are developed. 

Goal 3 – Implement the Product Design 

Product components, and associated support documentation, are 
implemented from their designs. 

3���
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Goal 1 – Prepare for Validation 

Preparation for validation is concluded. 

Goal 2 – Validate Product or Product Components 

The product or product components are validated to ensure that they are 
suitable for use in their intended operating environment. 

3��� ���
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Goal 1 – Prepare for Verification 

Preparation for verification is conducted. 

Goal 2 – Perform Peer Reviews 

Peer reviews are performed on selected work products. 
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Goal 3 – Verify Selected Work Products 

Selected work products are verified against their specified requirements. 


