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Abstract

Agile software development methods by focusing on the different values, have established a new approach for software
development compare to the traditional methods. While traditional methods emphasizes on the following disciplined pro-
cesses and rigid practices, agile methods focused on individuals and their collaborations. Previously, CMMI was introduced
as process improvement model in the traditional methods and now it is known as symbol of those methods. Nevertheless,
compatibility of these two different approaches has been a serious question and there are several conflicting reports about
their compatibility. The main purpose of this study was scrutinizing this issue. Generic practices and specific practices in
CMMI were selected as criteria for checking compatibility of CMMI and agile methods. The results showed that CMMI and
agile are compatible in several process areas. However, there are serious incompatibilities in the others. In level 3 and level
4 of CMM]I, two and one incompatible process areas have been seen respectively. Also, agile does not support most of the
generic practices in CMMI level 4 and 5. The results also showed that these incompatibilities return to the notion of orga-
nization and its role in software development.
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tempt software practitioners to use agile methods as a

1. Introduction

replacement of traditional methods. Due to their different

Agile methodologies as a reaction to traditional software patures, agile and traditional methods have different activi-

development methodologies emphasize on the different
values rather comparing to the traditional methods. After
formal introduction of agile manifesto, several agile meth-
ods were gathered under agile umbrella. Though claiming
to bring new achievements, software practitioners had and
have serious concerns about replacing agile methods with
traditional methods.

While traditional methods in software development
have reached to an acceptable maturity level, lots of issues in
agile methods are still open. At the same time agile values,
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ties, roles, practices and goals.

A wide range of companies and organizations rely on
the well-known models like Capability Maturity Model
Integration (CMMI) [27] for achieving higher quality and
customer satisfaction [17, 19]. CMMI acts as indicator for
organizational maturity and is widely used by companies
that are using disciplined methods. In fact, CMMI is a sym-
bol of traditional methods in software engineering. In fact
CMMI has promised better quality of products through
process improvement. Generally, it means that customers



have more confidence and trust in companies that have
higher CMMI certification.

On the other hands, agile methods by relying on the peo-
ple and their collaborations, try to decrease time to market
and embrace changes even in the last stages. Furthermore,
agile methods have promised early and frequent delivery, low
ceremonies, lightweight documentation and working soft-
ware. These make agile methods different from traditional
methods. Such values motivate both customers and software
companies to use agile methods for software development.
In these days, it seems that agile values have more advocates.
This is done while it seems that Agile approach and CMMI
approach are not inconsistent, at least in their concepts.

Customers and organizations which are using CMMI
as quality indicator and process improvement model are
usually worried about compatibility of agile methods and
CMML For answering to this concern they can find very
different answers in previous studies and reports, from strong-
ly incompatible to completely compatible. This study has
tried to find a suitable and reliable answer to this question.

The rest of this article is formed as the following sec-
tions. The next section describes a brief background followed
by Section 3 that explains research methodology. Section 4
discusses the results of the study and finally, Section 5 con-
cludes the study and shows the potential future works.

2. Background

In this section, a brief background about CMMI is pro-
vided, followed by a short introduction of agile methods.
Afterwards, previous related works are reviewed.

2.1 CMMI

CMMI and its predecessor CMM, in their various ver-
sions, have focused on process improvement in software
organizations. Last version of CMMI for development,
CMMI-dev V1.3, was published at 2010 [27]. In this
model, four maturity levels are defined which each of
them encompasses its own process areas (PA). Also, it
defines several generic goals which should be passed in
each maturity level. For reaching to a particular level of
maturity, all of its PAs and generic practices should be
achieved. Each PA has its own specific practices and goals.
Thus, for reaching to a specific level of maturity, all of
the associated specific practices should be institutional-
ized. Furthermore, generic practices in all PAs should be
achieved.
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2.2 Agile Methods

So far several agile methods are introduced which of
them Scrum, Extreme Programming (XP), Test Driven
Development (TDD), Feature Driven Development (FDD),
Crystal family are more popular than others [11]. Although
they have different practices, all of them follow same values.
Between them, Scrum [12, 26], XP [6] and recently lean
[24] and kanban [2] are mostly adopted [23, 31]. Since agile
methods are people-centric, role of the individuals is more
critical than processes [13]. These methods, in contrast to
traditional methods, have focused on the new values such
as light-weight documentation, embracing changes, itera-
tive and frequent releases, working software, individuals
and interactions, customer collaboration and so forth [6, 8,
26]. Although these methods were introduced formally at
2001, prevalence of them has increased almost after 2006.
Several reputed companies and organizations now are using
agile methods in some of their projects [9, 16, 21, 32]. It
seems that companies need these methods to achieve new
business benefits and therefore, agile adoption should be
considered as a necessary process in software companies.

2.3 Related Works

By introducing agile methods, some of the software prac-
titioners started writing about compatibility of agile
methods and CMMI. Reviewing previous reports shows
that, although early approaches were mostly negative, later
they became more balanced.

Turner and Jain, after introduction of early versions of
CMMI, compared it with agile manifesto and concluded
that although there are some differences; “oil and water”
description for CMMI and agile methods is overstated
[30]. Boehm and Turner, believed that based on a defined
risk analysis, organizations can decide using agile or
plan-driven methods [7], However, they didn’t discuss
on compatibility or incompatibility of these approaches.
Fritzsche and Keil, studied compatibility of CMMI and
Scrum and XP and concluded that CMMI practices can be
adopted in these methods without any major conflicts in
level 2 and 3, but there are major incompatibilities in level 4
and 5 [15]. Santana et al. showed that merging CMMI and
agile methods is ignoring many important aspects of both
approaches and it makes improvement so hard especially
when merging process is performed in higher levels of agile
manifesto and CMMI [25]. Cohan and Glazer, explained
how their company moved from CMMI level 4 to level
5 while they added agile practices to their process [10].

Indian Journal of Science and Technology | Print ISSN: 0974-6846 | Online ISSN: 0974-5645



Of course they had added several artifacts to achieving
this goal, where these artifacts were not in agile approach.
Sutherland et al in a CMMI level 5 company mixed Scrum
and CMMI practices and discussed that their perfor-
mance got better as compared with either Scrum or CMMI
alone [29]. Glazer et al. in a detailed study for Software
Engineering Institute (SEI), stated that both agile and
CMMI can be used in software projects, However, they
have differences in their approaches [28]. He later claimed
that these different approaches need each other [18].

Several studies described the journey of agile adoption
in CMMI organizations [1, 3, 4, 5, 9,14, 16, 20, 21, 22]. In
most of them the main aim of researchers had been using
both agile and CMMI approaches together, so, if there
had been any conflicts, they had tried to use additional
practices, documents and controls to overcome those
incompatibilities. It is clear that such additional practices
were not provided by original CMMI or agile methods.
Table 1 shows the related works briefly.

To sum up, there were no common idea or finding on
compatibility of agile and CMML. It should be noted that
most of the previous studies were conducted based on the
conceptual understanding of agile, because there were not
enough experiences on agile methods in real environments
previously. This study has been done based on the real
experiences on both agile and CMMI.

Table 1. provides some of the most important related
studies.

Table 1. The most important related works

Author(s) Year Main findings

Turner and Jain 2002 Not too deep differences between
CMMI and Agile

Boehm and Turner 2004 Proposing a risk-based plan for
choosing Agile or CMMI

Fritzsche and Keil 2007 Major conflicts between Agile and
CMMI level 4 and 5

Sutherland etal. ~ 2007 Better performance by applying

Scrum practices in a CMMI level 5
company

Merging Agile and CMMI leads to
ignoring importance aspects of both

Santana et al. 2009

them

Cohn and Glazer 2009 Empirical evidence of applying Agile
in CMMI level 4 and 5

Glazer et al. (SEI) 2010 Differences of Agile and CMMI;

Using both approach together

Glazer 2010 CMMI and Agile need each other
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3. Research Methodology

This study through the popular professional on-line com-
munities invited software practitioners to participate in
this research. Having enough experience in both agile
and CMMI was necessary requirement for attending this
research. CMMI-Dev 1.3 as the latest version of CMMI was
considered for benchmarking in this study. After providing
a brief about the study, participants were asked about all
22 CMMI process areas and 16 generic practices through
an online questionnaire. In each PA, compatibility of all
its related specific practices with agile methods was asked.
Next to each question, clear definition and description was
provided too. They could answer by choosing one of these
answers: Strongly Conflict (SC), Conflict (C), Neutral (N),
Support (S), and Strongly Support (SS). Finally, collected
data were analyzed.

4., Results and Discussion

During data collection period (two months), 41 answers were
received. Most of the participants were from USA and west
European countries. This study also collected detail infor-
mation of the participants, but due to the space limitation,
demography of participants is excluded from this article.

Since the questionnaire used 5-point Likert items, the
first analysis was done on determining reliability of the
questions or internal consistency. Using Cronbach’s alpha
test, showed that alpha coefficient for all questions was
greater than 0.7 which showed the appropriate measure of
reliability (generally around 0.8 to 0.85).

For each specific goal, its specific practices were asked.
Considering agreement of participants associate to each PA
specific practices, results are shown in Table 2. Also, find-
ings of this study regarding to CMMI generic practices are
demonstrated in Table 3. In both table percentage of fre-
quency of the dominant view also is provided. Although
the frequency only shows the opinion of the experts and so
is subjective, for general judgment is helpful.

As results show, in CMMI level 2, Project Planning
(PP) and Requirements Management (REQM) are sup-
ported by agile but other PAs are neutral to agile. In level 3,
results show that while agile supports CMMI in most of the
specific goals, it has clear conflict with CMMI in two pro-
cess areas, Decision Analysis and Resolution (DAR) and
Organizational Process Focus (OPF).

In CMMI level 4, although, Organizational Process
Performance (OPF) is in conflict with agile, Quantitative
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Table 2. Participants’ agreement on CMMI process areas
CMMI level Process Area The Dominant View Percentage
2 Measurement and Analysis (MA) Neutral 60.3
2 Supplier Agreement Management (SAM) Neutral 65.4
2 Configuration Management (CM) Neutral 70.3
2 Project Planning (PP) Support 66.2
2 Project Monitoring and Control (PMC) Neutral 61.3
2 Process and Product Quality Assurance (PPQA) Neutral 63.4
2 Requirements Management (REQM) Support 69.8
3 Integrated Project Management (IPM) Support 65.5
3 Decision Analysis and Resolution (DAR) Conflict 55.2
3 Organizational Process Focus (OPF) Conflict 55.3
3 Organizational Process Definition (OPD) Support 54.7
3 Organizational Training (OT) Support 55.7
3 Risk Management (RSKM) Support 60.4
3 Requirements Development (RD) Support 58.0
3 Product Integration (PI) Support 59.0
3 Technical Solution (TS) Support 48.3
3 Validation (VAL) Support 49.6
3 Verification (VER) Support 53.2
4 Organizational Process Performance (OPP) Conflict 55.1
4 Quantitative Project Management (QPM) Support 49.4
5 Organizational Performance Management (OPM) Support 52.7
5 Causal Analysis and Resolution (CAR) Neutral 44.8

Project Management (QPM) is supported by agile. Finally,
in CMMI level 5, While Causal Analysis and Resolution
(CAR) is natural to agile, Organizational Performance
Management (OPM) is supported by it.

Reviewing Table 3 shows that most of the generic prac-
tices of CMMI level 2 are supported by agile. However,
“Objectively Evaluate Adherence” seems to be in clear
conflict with agile. Also, in higher levels more conflicts
can be seen. Regarding to the generic practices of CMMI
level 3, while one of them, “Establish a Defined Process” is
supported by agile, the other one, “Collect Improvement
Information” is in conflict with it. Furthermore, both of
two generic practices of CMMI level 4 are seen in conflict
with agile. Finally, in CMMI level 5, like level 3, one generic
practice, “Ensure Continuous Process Improvement” is
supported by agile but the other one, “Correct Root Causes
of Problems” is in conflict with it.

Based on the above results, general judgment on com-
patibility of CMMI and agile is debated. While in one level,
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there is no conflict, in another level clear conflicts can be
seen. The results show that wherever, CMMI stresses on
organization, agile has conflict with it. In the other words,
the major conflicts between two approaches return to the
organization notion.

5. Conclusion and Future Works

CMMI and agile focus on software process from different
perspectives. While CMMI focuses on rigid, predictable,
well-documented and plan-driven process, agile stresses
on individual collaboration, embracing change and light-
weight ceremonies. Both of two approaches are attractive
and useful on their own. The main issue is compatibility of
these approaches.

Conducting a structured survey, showed that, general
judgment about the compatibility of these approaches is not
easy. Considering both generic practices and process areas,
results showed that while agile is supportive and neutral
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Table 3. Participants’ agreement on CMMI generic practices

CMMI level Generic Practice The Dominant View Percentage
2 Establish an Organizational Policy Support 65.5
2 Plan the Process Support 51.9
2 Provide Resources Support 67.3
2 Assign Responsibility Support 70.1
2 Train People Support 66.2
2 Manage Configurations Support 63.5
2 Identify and Involve Relevant Stakeholders Support 70.8
2 Monitor and Control the Process Neutral 53.6
2 Objectively Evaluate Adherence Conflict 59.2
2 Review Status with Higher Level Management Neutral 63.9
3 Establish a Defined Process Support 71.3
3 Collect Improvement Information Conflict 46.2
4 Establish Quantitative Objectives for the Process Conflict 58.6
4 Stabilize Sub process Performance Conflict 60.3
5 Ensure Continuous Process Improvement Support 57.4
5 Correct Root Causes of Problems Conflict 55.0

in lower levels, there are major conflicts in higher levels.
Especially when CMMI stresses on the notion of organiza-
tion, agile is in conflict with it.

This study did not focused on reasons of incompatibili-
ties and on how to remove the incompatibilities. Both of
these subjects can be studied in separate research as future
works of this study.
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