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Abstract - Quality issue is an important aspect of system
development which is defined by a range of plausible elements
such as correctness, efficiency, scalability, modularity,
maintainability, speed etc. To provide better quality of
software than the ones offered by the usual traditional
approaches of software development process, new methods like
agile methodology was introduced. However, since its
introduction, there have been keen contentions as to whether
agile methodology offers more advantages than a typical
traditional methodology or its numerous “flavours”- that is, a
methodology which evolved from a typical traditional
approach e.g. the Capacity Maturity Model integration -
CMMI. Recent works to determine best practices addressed by
three Methodologies shows that both agile and the Capacity
Maturity Model integration are now widely used methods in
system development process. However, they make different but
unique contributions to overall project quality control. Here in
this work (using relevant previous works as background),
analysis of these two great methods- Agile and CMMI is
presented by taken into consideration the fundamental
components of both methods, their views about quality,
perspective  from project management and software
development, contributions to overall project quality control
and concluded on compatibility of the two methods within the
same project. Findings from this work and existing data
showed that both can be used in same project to get desirable
quality.

Keywords: Agile, CMMI, Quality, Software Development,
Projects Management

I. INTRODUCTION

Development process and its relative terms have been
around since late 1950s. Along with the complexity of
software itself, the development process contributes more
making it a much more complex task; but one that must
achieved. There are many views and opinions of the
software development process.

Reference [23] defined a software development process as
one established to deliver unique software based on agreed
terms and conditions between the client and the
development team while the software development life
cycle (SDLC) is presented as a road map. Again, [32]
focused on application development tools, software
development process or software life circle was defined as a
structure imposed on the development of a software
product. Reference [16] viewed software process as “a set
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of activities, methods, transformation and practices which is
used to develop and maintain software and the associated
products”. The methodology used in the process itself
defines things such as “what to do, how is to be done, when
(which is the sequence of work) and assignment of tasks/
role to the human resources [17]. The early years of
software development process were characterized by the
basic traditional approaches like waterfall model,
prototyping, spiral [2]. However, due to high rate of system
development failure, late delivery and budget overruns etc
which are caused by the complications of these traditional
methodologies, several other models and approaches to
software development process have been invented. Based
on [30], Agile methodology for instance, emerged to handle
Large projects by defying the plan-driven, traditional,
process oriented and lifecycle based approaches through its
short iterative cycles of process improvement, constant self-
examination procedure, collaborative decision making,
built-in quick feedback, change and code modification
capability throughout the development process [9]. While
on the other hand, the CMMI — Capability Maturity Model
Integration — which has its roots from CMM (a leading
traditional model), is aimed specifically at using the
evolutionary approach to help software organizations
develop the maturity of their software processes to a
discipline one.

The exploratory work of [16] on the “explore 10 different
types of software development process model”, established
that though there exists some other models that aims at
ensuring quality; Agile and CMMI seems to be the most
contentious approaches these days. Agile advent particularly
has caused serious questioning about its superiority over the
older traditional models. Hence for the purpose of this
analysis, attention shall be focused on comparison of
AGILE methodology (precisely eXtreme programming) and
the CMMIL.

Il. OBJECTIVES OF THE STUDY
1. To determine the strength of both Agile and CMMI in
terms of their unique features.

2. To determine the implementation of both Agile and
CMMI together on a project.
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1. METHODOLOGY

The methodology used in developing and presentation of
this work is through pure and deep analysis of relevant
literatures such as journal articles, reports from research
and books.

Conclusion was drawn and recommendations were then
given based on the analysis done vis-a-vis existing data
sources. Findings from this work and existing data showed
that both methods (Agile and CMMI) discussed in-here
can be used in same project to get desirable quality. In
what follows, an overview and the essential component of
both methods are presented.

IV. THE ESSENTIAL COMPONENTS OF AGILE
METHODS AND SEI'S CMMI

In the next two sections, analysis of the components
peculiar to agile methodology with reference to Extreme
Programming and that of CMMI is presented.

A. Agile Methodology (eXtreme Programming): The Main
Components

As analysed in [33] Agile methodologies includes:
“eXtreme Programming (XP), crystal methods, scrum,
dynamic systems development methodology (DSDM),
feature-driven development (FDD), lean, Kanban, crystal
and pragmatic Programming” amongst others. The most
commonly used ones are the Extreme programming,
SCRUM and the FDD [36]. Since agile software
development lay emphasis on agility in software production
based on some defined values and conforms to agile
manifesto, most of the discussions here shall be with
reference to the Extreme Programming —XP. The choice of
XP was based on the fact that the use of agile methods has
increased in recent years; with Scrum and XP taking the
lead in the list of the flavours and they have been
recognized as very effective methods during projects.

In [29], agile extreme programming is portrayed as one of
the most used agile methodologies structured to handle
emerging and customer’s changing requirement along the
development process. Further deductions from [18]
analysed alongside [28] shows that eXtreme Programming
has twelve practices, grouped into four areas which are
derived from the best practices of software engineering.

However generally, as stated in [4], [28] and 13], Extreme
Programming consists of the following main components.

1. Collaboration and Communication: This component is
one of the four values listed in agile manifesto. Reference
[18] shows how XP is structured to efficiently
accommodate customers’ active participation , handle
customer’s changing requirements and foster easy
communication of the changing requirements vis-a-vis
development process amongst all stakeholders( which
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includes the project team members). Iterative development
which is driven by product features, customer involvement
and constant changes.

2. Simplicity: Reference [13] explained that XP applies a
very simple approach of planning and tracking to either
predict or decide the next line of action along the
developmental process. The whole software development
process is kept simple and clear in all sense, yet effective
[2]. A simple opinion on this is that the XP’s simplicity
coupled with its ability to reduce unnecessary aspects of a
software project into minimal must have contributed to its
wide usage and quick acceptability into the industry.

3. Feedbacks: XP and all agile methodologies give room for
continuous feedbacks from customers and product testing
right from the beginning; giving the team advantage to
make adequate corrections from time to time along the
developmental process.

4. Courage: By keeping the process simple and having a
clear definition of process tasks coupled with the
development of software in bits and giving customers the
chance for active involvement in the overall process, the
programming team developed enough courage to respond
quickly to changes in the requirement.

B. Components of CMMI

The CMMI, is seen as a metal model which evolves from
thirty four models that are based on CMM its immediate
predecessor [39]. In another view from [34] basically, the
CMMI is a collection of products used to improve
processes. It is organized into six maturity levels to help
software organizations improve the maturity of their
software development process and as these organizations
mature, they move through the levels in ascending other
[25]. This evolutionary steps is portrayed in a simpler
manner by [21] on CMMI from project manager’s
perspective. The work highlighted the major areas of CMMI
development as shown in fig.1

An in-depth study of this categorization by [21] clearly
revealed that some of the mentioned components are all
embedded in the categorization of [34] (shown in fig. 1).
Hence, the followings can be identified as the main
components of the CMMI.

1. Required Components: These are components that
describe what is to be achieved by the organization to
satisfy a process area. Under this category we have: Specific
and generic goals. Generally, goals are essential or
mandatory CMMI component. These goals as explained in
[32], are significantly predictable and relatively stable
during the project process. The specific goal has to do with
a particular process area and aimed at individual criteria that
must be implemented to satisfy the process areas. Specific
goals are also used in assessment and reviews to cross check
levels of satisfaction of the process area. While generic goal
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are goals statement which appears in multiple process areas.
Though a process area could only have one defined generic
goal.

2. Expected Components: These are components that guide
the implementation or appraisal team. Essentially, these
components help to clearly state what an organization
should implement to achieve a required component. Under
this category, we have the Specific and generic practices. In
a further explanation, [39] claimed that although CMMI
focused more on activities but it also incorporates a lot of
modern and best practices. These practices include iterative
lifecycle, excellent estimation and clear definition of what
to do in a particular task. Although, it might not state how
the task could be done, but it will describe all the activities
which are expected to result in achieving the goals.

3. Informative Components: These components provide
accurate description that aids the understanding of the
required and expected components. Particularly, these
components help in providing information needed to
describe concepts used in the developmental process.
According to [34], The Informative components could be
presented as:

a. Note: These are used to state uses of components and
other relevant information about it. These components could
also include remarks and comments.

b. Examples: These are needed to clarify a concept or
describe an activity.

Bestwalue/best practice

- ORGANIZATION
- INDUSTEY REFORTS

Best value/

Capability Model Integration
o CMDMI

ValueAdded'__.--

c. Reference: According to [34] and [39], references are
pointers showing additional information in related process
areas to make things easier and clearer. Other Sub
components under this category are: Goals and practice
note, Goals and practice titles, references, typical work
products, sub practices

Generally, from the literatures consulted on CMMI so far, it
can be deduced that CMMI tends to focus more on
activities of the software development and doesn’t seems to
support the traditional waterfall approaches but tries to
incorporate modern best practices as discussed by these
authors most especially the SEI’s presentations.

V. CONTRIBUTIONS TO OVERALL PROJECT
QUALITY

A. CMMI Contributions to Project Quality

As explained by [31] and [39] CMMI’s contribution to
overall project quality control includes

1. Defining organizational expectations for a project
process.

Advices for a scalable and configurable process.
Enforces full documentation of all process areas.
Reviewing status with high level management.

Quick correction of root causes of problems.

Specifying that organizations should stick to a strategic
and proactive risk management approach.

ISZCLIE A

Industry Standard

SEI Chind
SE CM & EIAT31

EIATS 731 Kayto
Rapid ChW
Transition

Prime Contractor Specs

Source [21]

Fig. 1 Evolution of CMMI from other models

B. Agile’s Contributions to Project Quality

1. Implementation of good feedback mechanism.
2. Encourages a tactical and reactive approach to risk.
3. Scaling down to meet task size.

4. Implementation of large tasks as series of small projects
known as stories (in the XP lexicon) to make room for
monitoring, increase efficiency and speed of project
delivery.

5. Enforcement of constant changes to meet customer
satisfaction.
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Source: [34]

Fig. 2 CMMI Model Components

VI. AGILE METHODOLOGY AGAINST THE
CAPACITY MATURITY MODEL
INTEGRATION (CMMI)

There have been very many opinions and studies to clearly
define the major differences and ascertain the existence of
similarities between agile methods and the CMMI in terms
of superiority in quality assurance. Obviously the two
methods starts from different design point, but based on
studies of [19] and [5], both methods are sure concerned
with product quality, process management and improvement
in the overall process of software development.
Nevertheless, there exist major differences in the way
product and the process involved in the development of
products is viewed. In what follows, a comparison between
the duos is presented under specific topics.

A. Project Type

Agile and the SEI CMMI have been found to be useful in
different project because of reasons such as project size, the
technicality involved or the data orientation, criticality of
the project etc. For example, as mentioned in [9] small or
medium size projects with low criticality and time sensitive
are better handle using agile because of its short iterative
cycles, it excellent feedback approach, its average customer
involvement, no need for serious planning and simplicity.
Such project will not need much of the huge line of
activities and documentation like the ones offered in the
CMMI for its accomplishments. On the other hand, projects
which involves upfront planning, large data, (which means
such projects could have some technicalities that requires a
relatively stable technology), and because of the
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technicalities involved vis-a-vis huge effort input (including
human efforts), these projects are safety critical; they
normally have fixed requirements with few changes.
Projects like these can be viewed as large project and
because of the size; it would need full documentation so that
there would be clear definition of all project areas [34].
Hence, since all these conditions for large projects are
catered for in CMMI, it could be thought of as the suitable
approach for handling large projects.

B. Project Handling Approach

As explained in [30], [28] and also supported by most of the
authors, in a project where agile is being implemented, the
project is usually prescriptive and qualitative in approach.
Again, processes involved are handled in an incremental
and iterative manner. So there is hardly an error gone
unnoticed and this gives room for constant self-examination
procedure, built-in quick feedback, change, and code
modification capability all through the development
process. Quick response to change as the project progresses
with full attention on end product. The process is usually a
light weight one with reduced guidelines and
documentation.

The agile development process laid strong emphasis on
communication and collaboration. This means both the team
and clients communicate and work together to meet the
requirements specified by the client. As explained in [25],
everybody plays virtually all roles such as developer,
designer just to be involved and knows what is going on at a
stage or the other. Personally, though the collaboration
attribute is a good one because customer’s requirement can
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be reviewed from time to time. However, this could lead to
a serious problem for the project because, the development
process may be slower than necessary since customers are
going to be involved in direct communication with the team
and attention may sometimes be shifted from the original
motive of the software due to constant changes in the
requirement.

As against agile, In CMMI, full description and quantitative
analysis is chosen over prescriptive and qualitative nature
of Agile. Rather than communication and collaboration
during process handling using the agile methodology,
attention is more on contract negotiation and documentation
with series of guidelines. Due to huge documentation the
process becomes a heavy weight method. Furthermore, as
against responding to change, the CMMI follows a drafted
plan in an evolutionary approach to ensure that
organizations develop in their software processes. Through
this, it is easier when CMMI is being implemented to focus
more on activities because it is rooted in the belief that if the
process is right, then the end result must definitely be
alright. This is against the belief of agile methodology
which emphasizes more on the product’s quality rather than
the process that produce the result.

C. Ways of Ensuring Quality

A good study of [8], [25] and other relevant materials
revealed that quality in most flavors like XP is ensured by
the following.

1. Frequent Inspection: frequent inspection of project
processes coupled with continuous process change until
customer requirement is met.

2. Excellent Teamwork: In XP, Behavior Driven
Development (BDD) is practiced which aid the serious
adoption of pair programming (aside other roles present
within the project.).

The pair programming involves programming in twos or
threes to allow room for discussion about meeting
requirements design, testing and programming concerns. A
major beauty of this is that correction of task or debugging
doesn’t have to wait for someone, their separate and
collective codes could be amended at anytime so long the
person to carry out the activity is a member of the coding
team.

3. Simple Design and Small Releases: the designs are kept
simple so that full control over the quality can be
maintained and then released into the market as quickly as
possible. This gives the product an advantage of being used
or tested quickly for subsequent feedbacks which is then
modified to a better one to be release at a later date.

4. Implementation of standard and consistent coding
practices

5. Onsite Customer and Refactoring: one of the ways of
ensuring quality is making the customer available on site so
that they can be involved in the developmental process.

6. Continuous Integration: the coding team does not
integrate the code ones or twice, codes are continuously
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rebuilt and retested (in an automated fashion) whenever the
need arise for amendments.

Conversely, in CMMI quality is ensured by

1. Advance Project Planning: this starts from the initial blue
print of the whole project to finish (including the risk area).
2. Better Best Practices: unlike the agile methodology (XP),
the CMMI incorporate more modern best practices such as
explicit feedback loop between requirements development
and delivery of product to customer.

3. Approach: scaled down approach of predictable and
doable tasks carried out with strong process assets.

4. Strict Adherence to Rules: The CMMI tries to follow laid
down rules and adhere strictly to plans to ensure that
product are designed and delivered to specifications.

5. Clear Definition of Maturity Levels: CMMI defines
maturity levels which organization’s product quality must
satisfy before moving up to the next higher level. Which
means certifications earn for each of these level could be a
yardstick for the quality of products expected at the end of
the day. Although, judging by the work of [3], one could
say that the SEI CMMI sometimes loses its credibility as its
much expected productivity and quality improvements do
not increase as the maturity levels increase. This is because
part of the expectations of CMMI users is that an
improvement in the appraisal will improve the productivity
and quality of their organizations. However, when this is not
so, it is like a hope lost and the methodology is discredited.

D. Project Management Perspective

Though agile methodology and CMMI have both been used
successfully by project managers for different types of
projects, nevertheless their perspective differs looking
deeply into their implementations during the course of the
project. Going by [39] and [21], the CMMI addresses six
project management areas. It is believed in project
management that these areas cover all the necessary
activities involve in a project and once proper attention is
focus on them, they will facilitate or ensure the delivery of a
quality product at the end of the day. These areas include:

1. Project Planning (which include drawing of the whole
project plan itself, taking the estimates and commitment to
the drawn plan)

2. Project Monitoring and Control which involves
monitoring the project against the plan from time to time
and managing corrective procedure from start to finish time
3. Risk Management: this covers all the risky areas. This
means identifying risk factors and risky areas of the project.
It also includes preparation for the risk and forestall or make
plans for alleviation. Other areas are supplier agreement
management which looks into establishment and satisfying
of supplier agreements. Finally, Integrated Project
Management which manages the stakeholder involvement
and Quantitative project management.
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As against the project management perspective of the
CMMI, [15] established that when agile approach is viewed
from project management, the expectation is that a project
plan always evolve in response to change as the
development progresses. So instead of wasting what is
believed to be a valuable time on drawing an initial plan, it
concentrate more on the project with high level of customer
Involvement and frequent delivery of working software
which is used as mini plans. Customer requirements are
then documented as reports or stories which serve as basis
for estimating and planning.

E. Views about Quality, Quality Measurement and Standard
of Measurement

1. Views about Quality: The work of [6] shows that agile
methodologies and the CMMI have clearly different and
well defined views about quality. While agile places
importance on obtaining the smallest workable piece of
functionality which delivers business value quickly through
continuous improvement, collaboration and communication
with customer in adding further functionality throughout the
life of the project, the CMMI on the other hand, believes a
good process of software development should produce an
excellent quality of software. This then allow CMMI to
focus all its attention on generating a measurable and
improved process through strict adherence to lay down
rules, full definition of goals, risk averting, uniformity in
process, building of customer trust in process infrastructure,
quantitative scientific analysis and documentation of
process tasks.

2. Quality Measurement and Standard of Measurement:
According to [24] Measurement refers to the “process of
assigning numbers or symbols to attributes of entities in the
real world in such away as to describe them, accordingly to
clearly defined rules”. Measuring quality can be viewed
from several aspects [8] and [28]. One of this is in terms of
the different components involved in its makeup or the
quality attributes. Again as deduced in [1] and [25], for
software to be rated a high quality, it must have satisfy
(substantially) all the applicable quality attributes like:
economy, correctness, clarity, documentation, efficiency,
reusability, understandability etc therefore, judging from all
these assertions agile methodology can be said measures
quality from these angles:

3. Economy: These deals with issues like: is it cost
effective? Or is it reusable?

4. Customer Perspective: The perspective of the product
with reference to portability, satisfaction, acceptability,
efficiency and ease of modification to meet customer
changing requirement.

5. Market Value: This include both negative and positive
feedbacks and responses from the market (testability),
customer satisfaction, correctness (is the code or product
acceptable). Whereas in CMMI, quality is measured by,

AJCST Vol.10 No.2 July-December 2021

30

6. Performance: This involves performance details and
understanding of the process.

7. Efficiency: has the process been able to produce workable
software (efficiency. Stability and maintainability of the
technology: is there a proper documentation for it?

8. Risk: Is the process totally risk free or less of risks (Less
or total risk averting). All these factors cumulate into
quality measurement.

Software standard of measurement (most especially size
measurement) has been a thing of concern in the software
engineering [10]. Without solid baseline for size, resource
estimation, planning and control for projects (large or small
scale) might seem impossible. Generally, apart from size,
other major things to measure as explained by [25] include:
schedule and resource usage, cost and reliability. For these
purpose, several models have been developed to measure
each of these project essentials. For example, the size of a
software project could be measured using function points
and lines of codes or KLOC.

While schedules and resources (including cost) can be
measured using the famous Constructive Cost Model
(COCOMO) approach. Other than these models there are
certain standard set by standard organizations to measure
general level of success of implementation of a
methodology in a project. For instance, the Agility Index
Measurement also known as AIM, is used in agile
methodology to appraise level of its success in a project
[43] & [45]. The AIM tries to appraise a project against a
number of agility factors before arriving at its conclusion on
its success in a project. Again, Agility Measurement Index
is used to compare development and five dimensions of a
software project (duration, risk, novelty, effort, and
interaction).

In CMMI, basically, things to measure include: Schedules
and progress, effort and cost, size and stability and of
course, quality. The standards for measuring quality as
explained by [35] on CMMI overview for Executives are

i. Appraisals: The CMMI Appraisals (SCAMPI*) which the
official SEI method for providing benchmark-quality
ratings. It makes use of the CMMI maturity models as
yardsticks against which organizations’ level of maturity in
product development, acquisition and project processes are
measured in respect to the industry standard. The SCAMPI
appraisals are the main tool used for identifying strengths
and weaknesses of current processes, reveals development/
acquisition risks, and determine capability and maturity
level ratings. The SCAMPI defines three appraisal classes-
A, B and C. and ratings; final reporting and follow-on
activities.

ii. CMMI Best Practices: This is used by organizations for
benchmarking one another in a variety of industries.
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F. Is Agile then a risk to Quality?

The answer to this question is very subjective depending on
the angle of consideration. For example, as shown in fig 3
and [20], if considered from the documentation or process
intensiveness, tools usage, product quality etc. agile could
not have done much in these regards. While a methodology
like CMMI would be a force to reckon with for most
projects when it comes to documentation and probably risk
analysis. Be that as it may, while some say agility doesn’t
provide enough rigors to ensure quality, some still say
otherwise [38] with a broad opinion that agile is just too
perfect for most projects. Generally, it is believed that the
perspective of IT manager and project management towards
the use of agile in projects tends towards meeting customer
satisfaction and deliverables. While, CMMI is viewed as a
methodology which tends to benchmark the processes

Product Quality

Use of Tools and Methods

Definition of Tools and Methods

Generate Value for Customer

Expertise in Agile Practices

Application of Agile Practices

Process Institutionalization

Flexibility

Effectiveness

Stakeholder Information

Continuous Improvement
Continuous Delivery of...

Short Delivery Time

Efficiency

Understand Customer

Collaboration

involve in the development of the deliverable (software)
with keen interest on risk management, stability in
technology and documentation rather than the product itself
[21]. However, based on all the analysis presented so far,
one might be tempted to go with the opinion of [39] and
[21] claiming that although CMMI may be broad, inclusive
and difficult but it’s always seeing by the practitioner as
being a discipline approach with set of rules to follow and
could easily avert risks due to its strong contingency plans.
Agile on the other hand, could be speedy and creative in
nature, but too informal because of its lack of plans and less
attention to risk management which may not favour the cost
effectiveness factor of quality and also poses a serious threat
to quality. Again, it must be noted that agile transformation
comes with some challenges such as organization and
management, human related and process based [44].

q“
o mw

= I = = I

wnmwnunBn

Wwww

Source: [20]

Fig. 3 Agile Statistics within a Project

G. Major Similarities of Agile and the CMMI

Proponents of agile methodologies and the CMMI have for
a long time observed the processes involved in both and
considered them to be mutually exclusive. Despite the major
differences which their proponent claimed hinders the
existence of similarities between the two, research have
found that they can be complementary.

Ref [41] and [42] revealed that both Agile and CMMI are
governed by rules; they both have defined goals for the
process being used for so they must plan to achieve the
goals (Although the plan is more pronounced in CMMI).

Ref [14] on understanding the relationship between agile
methodologies and other classical approaches further
proved that agile methodologies and the CMMI share some
major similarities. For example, both XP and CMM (the
immediate predecessor of CMMI) are philosophically
compatible; this means CMMI shares same fate. Again, in
[37] it was shown that XP and some other agile
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methodologies support about eleven components of CMMI.
Although several others of same similarities are still being
considered as mere hypothesis. Nevertheless, it must be
noted that the two approaches offers their personal value
when applied to different software projects [6].

VII. DISCUSSION AND RECOMMENDATIONS

Having examined critically several works related to the
topic addressed herein this analysis, a conclusion can easily
be drawn that recommendation for the use of any agile
methodologies or not depends on the type and size of
project being considered. Ref [7] recommended seven
factors you need to adopt for agile projects to be successful.
These include but not limited to focusing on people above
processes & mind-set above skills, proper integration of
testing and the development lifecycle, ensure a self-
organizing teams, success redefinition, promote team
communication, proper documentation and periodic
reviews.

AJCST Vol.10 No.2 July-December 2021



Wumi Ajayi

Scrum | 10.9% —
Agile Modeling 6.0%
Feature-driven development (FDD) [l 3.8%
Test-driven development (TDD) [ 3.4%
eXtreme Programming (XP) [l 2.9%
Lean development [l 2.1% L Agile, 35%
Microsoft Solutions Framework (MSF) for Agile [l 1.8%
Agile Data Method [l 1.6%
Adaptive Software Development (ASD) [l 1.3%
Six Sigma |& 0.9%
Crystal || 0.3%
Behavior-driven development (BDD) | 0.2%
Dynamic Systems Development Method (DSDM) | 0.2%
Do not use a formal process methodology 30.6%
Iterative development 16.3%
Rational Unified Process (RUP) 2.7% —’7 Iterative, 219%
Spiral 1.6%
Waterfall 8.4%
Capability Maturity Model Integration (CMMI) 2.5% |7Walerfa[], 12%
1SO 9000 2.5%

Source: [22]

Fig. 4 Percentages of usage of methods

Also [1] and [6] maintains that the use of agile methods is
more suitable when the concern project is a small, time
sensitive and a changing requirement of the software
project. Agile proponents claim the use of it tends to offer
more advantages than the use of CMMI in the development
of software projects [38] and [9]. Although some
professional are against this; for example some of the
criticisms against the use of XP (which is a flavor of agile)
is that XP works only with top developers and that it is a
way of extorting money from the customer through small
releases. Hence, it is advised that the IT industry and the
business world which requires the services provided by
these two approaches present different problems, if possible
at different times. Then users can always employ the service
of the suitable one as the project comes; bearing in mind
crucial factors like size, time of delivery, technicality, data
orientation and environment. For instance, with the leading
role of a good agile manager who understands the effects of
mutual interactions amongst project areas, agile could be
used successfully in an unpredictable project environments
rather than the CMMI. This could be achieved by steering
all stakeholders in the direction of continuous learning and
adaptation as project progresses. Again, in a project that
involves too many technicalities and requires stable
technology, the full implementation of the CMMI may be
deployed.

VIII. CONCLUSSION

Reports of [22] revealed that there is good indication that
agile is now being adopted by several organizations. In the
technical report of [11] on ‘CMMI or Agile: why Not
Embrace both’ there are clear indications of compatibility of
agile methodologies and CMMI within the same project.
Although as proven from [38] that a project considered big
or large could engage the approach of CMMI because
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generally, a project of such magnitude will require fore
planning, large number of team members, resources, risk
analysis and management so will definitely need huge
documentation (with note, references etc.) to make clear
each project areas. Although provisions for such strength
have now been improved and made available in the newer
versions of CMMI [26].

As exemplified in [27] on “Benefits of Blending Agile and
Waterfall Planning Methodologies”, agile methodologies do
very well with small, changing and time sensitive projects
too. On a closer look, bigger projects are likely to change
more during execution; which means one can easily
incorporate some aspect of agile into projects considered
big just to strike a good balance in the implementation of
the duo where applicable. On a last note, based on previous
work such as [27], it is an opinion that agile methodologies
and the CMMI are both good methodologies, although with
different views about software development process and
quality as a whole. It can be said convincingly that the
disagreement between proponents of the two methodologies
is more about personal and organizational norms and culture
which defines how a software development process is best
organized and performed.
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