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A Case Study of Software Process Improvement
Based on CMMI Ver 2.0
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Abstract—Most businesses rely heavily on software to
properly function their business process. As a result, many
businesses attempt to meet their needs by developing
and customizing their software. However, many organizations
face difficulties in the software development process. Effective
software development is necessary to produce good quality
software by finishing on time, being cost-effective, and following
user requirements. CMMI-Dev version 2.0 is a framework that
can be used to improve the quality of the software development
process. This research aims to develop recommendations that
can improve software quality based on the application of
CMMI-Dev. Utilizing the case study approach in the banking
industry, this study proposes a recommendation to improve
software quality. The recommendation is based on CMMI-Dev
version 2.0 as the practice area is chosen according to the
selected CMMI roadmap and implements a final
recommendation to improve the quality of its software process.

Keywords—CMMI, CMMI-Dev, CMMI Roadmap, CMMI
Continuous Representation, Software Process Improvement,
Software Quality Improvement.

1. Introduction

Information technology has enabled a company to run its
business in the information age. Software has become one of
the primary needs of an organization as a tool to support and
simplify business processes. Some businesses prefer to
develop their own software to make it more adaptable to their
requirements. Therefore, the organization needs the software
development process to accelerate the achievement of
business goals. The software development process is a stage
to create software divided into several regular and structured
stages. According to Sommerville [1], the definition of the
software development process is a series of activities that are
interrelated with each other and aimed at producing software
products.
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Several models for these processes describe approaches to
various tasks or activities [2], including requirements
analysis, planning, design and implementation, testing,
training and support, and maintenance.

The success of a software development process can be
measured from three aspects, namely time, cost, and scope
[3]. Software development can be successful if completed on
time, cost-effective, and following user needs. However, a lot
of development software is not finished on time; this will
disrupt an organization’s business process. The main problem
that occurs when developing software is that the quality of
the products produced does not meet expectations. The
problem can be seen in that much software is not finished on
schedule. Therefore, evaluating and providing
recommendations for improving the software development
process is necessary. Therefore, this study is eager to answer
the research question:

e Based on CMMI-Dev 2.0, how to select the practice
area that will be the improvement target?

e Based on CMMI-Dev 2.0, what recommendations are
needed to improve the software development process in
Bank XYZ?

This research aims to develop recommendations that can
improve the quality of the software produced based on the
application of CMMI-Dev. CMMI-Dev (Capability Maturity
Model Integration for Development) is a framework issued
by SEI (Software Engineering Institute) [4] that can be used
to measure the maturity level of the software development
process and help organizations improve the work process of a
project, especially projects related to software. Using the
CMMI Roadmap, an organization is expected to receive
directions on implementing CMMI that suits the
organization’s requirements. The final result of this study is
the proposal to improve the software development process
based on the CMMI framework. Implementing the
recommendations made is expected that it will improve the
software development process in the company.

. Literature Review

A. Capability and Maturity Model

CMMI-Dev (Capability Maturity Model Integration for
Development) is a framework issued by SEI (Software
Engineering Institute) [4]. CMMI-Dev is a framework that
can be used to measure the maturity level of the software
development process. CMMI-Dev can be used to help
organizations improve the work process of a project,
especially projects related to software.
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B. CMMI Representation

Two representations are used to implement CMMI: staged
and continuous. The staged representation is the
implementation of CMMI by following staged guidelines that
SEl has published. The continuous representation is the
implementation of CMMI by selecting the process area
considered most needed by the organization. Stage
representation is the most commonly used, although
continuous representation is considered a more flexible
option [5].

The staged representation of CMMI organizes process
areas into five maturity levels: (ML 1), managed (ML 2),
defined (ML 3), quantitatively managed (ML 4) and
optimizing (ML 5). It illustrates the developments in software
development, starting with standard improvement processes
and advancing through a predefined and established
collection of consecutive stages [6].

The continuous representation of a CMMI model consists
of five categories—Project Roadmap, Product Roadmap,
Product Integration Roadmap, Process Roadmap, and
Measurement Roadmap [5]. Continuous representation allows
software companies to select process areas they wish to
improve and select the order that best meets their business
goals or reduces the risk [6].

c. CMMI Roadmap

CMMI Roadmap’s concept proposed by [5] was to
figure out which process area should first be operated. They
perform this by grouping the corresponding and related
process areas, identifying the issues they want to address, and
determining the objectives they want to achieve. Using the
CMMI Roadmap, an organization is expected to receive
directions on implementing CMMI that suits the
organization’s requirements. CMMI Roadmap is based on
CMMI Version 1.3. CMMI Roadmap on CMMI Version 2.1
required mapping between process areas on CMMI Version
1.3 with practice areas on CMMI Version 2.0. There are
currently five roadmaps for CMMI: Project Roadmap,
Product Roadmap, Product Integration Roadmap, Process
Roadmap, and Measurement Roadmap. Each roadmap has
different process areas [5].

m. Research Methodology

A. Case Study

This research investigates problems in the IT Division of
Bank XYZ and seeks solutions to overcome them.
Information is first needed on the organizational structure and
the company’s business process (software development
process).

IST division at Bank XYZ has never carried out CMMI
assessments. Therefore, it is not yet known that the practice
area needed to improve the quality of organizational process
software. CMMI implementation begins by determining the
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objective and problem which currently exists in an
organization. This research uses continuous representation to
implement CMMI. Therefore, a method or approach is
needed to determine the required practice area. This objective
and problem will become an input to determine the critical
practice area. The authors use the CMMI Roadmap [5] in this
research to determine the selected practice area.

The authors use CMMI Model 2.0, which was released
by CMMI Institute in 2018, as a framework used in research.
The SCAMPI (SCAMPI Team & CMMI Institute, 2014) [7]
method is used to do the assessment, which was proposed by
[8]. The results of this assessment are in the form of practices
that have been satisfied and which have not been satisfied.
The recommendations are arranged based on practices that
have not satisfied with CMMI’s practice area. Other
recommendations are based on factors hindering CMMI’s
implementation in the organization [9]. The methodology for
software development, which is currently in use, will also
become a factor in determining the final recommendations for
this research.

B. Research Stage

In this research, the author arranged the stages of research
using the IDEAL framework. Based on its name, the IDEAL
framework consists of 5 phases, including Initiate, Diagnosis,
Establish, Action, and Learning. Fig. 1 describes the IDEAL

Figure 1. Research Step

cycle in this research.

a. Initiate phase: an analysis of the problems in the current
software development process to recognize and understand
the need to make improvements. Also, this phase determined
the context and sponsorship for process improvement
software programs.

b Diagnose phase: The process of determining the CMMI
Roadmap will be carried out in this phase. After that, based
on the CMMI roadmap that has been selected, then determine
which practice area the assessment process will take. Before
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the assessment is carried out, the maturity level target is
needed first. Then an assessment process is carried out based
on the selected practice area and the specified maturity level
target. Finally, after obtaining the results of an assessment of
the practice area, a process was carried out to determine the
maturity level target per practice area.

c. Establish phase. To determine which practice area will be
carried out by the improvement process based on the results
of the diagnosis process. After getting the practice area that
requires improvement, the recommendations are based on the
instructions in CMMI Model Version 2.0.

d. Action phase. After making recommendations for
improvement in the established phase, the next step is
piloting the recommendations on several pilot projects. Then,
recommendations for improvements will be applied to the
entire project in the organization.

e. Learning phase. The next step is the evaluation and
learning of the results of recommendations for improvements
that have been implemented. The results of this stage will
become an input into the next IDEAL process cycle.

c. Sample and Data Collection Method

This research collects data to determine the organization’s
issues and objectives. This data is derived from the
questionnaire  (CMMI Roadmap questionnaire).  This
questionnaire is limited to workers in organizations involved

this research is to develop recommendations that can improve
the quality of the software produced by the IT Division based
on the application of CMMI-Dev

B. Diagnosing
1) CMMI roadmap selection

To determine the CMMI Roadmap that best fits the
company’s conditions, the authors create a table to match the
problems and needs of the company with the roadmap. All
indicators of objectives and problems are taken from the SEI
report entitted CMMI Roadmap [5] (Cannegieter, Heijstek,
Linder, & Solingen, 2008).

The organization’s focus questionnaire aims to determine
which objectives are the organization’s focus in the software
development process and to find out which present issues are
the organization’s focus. The organization’s focus for each
roadmap can be identified by scoring each objective and
problem on the CMMI roadmap. Scoring is performed by
summing the values acquired from each respondent for each
objective and problem in the CMMI roadmap. The
summation outcomes are then calculated on averages for
objectives and problems on the CMMI roadmap.

Table 1 provides the objectives and problems to address
by implementing the project roadmap [5]. The process area in
this roadmap focuses on project management.

N - N R TABLE I. PROJECT ROADMAP - OBJECTIVE AND PROBLEM.
in the software development process. This questionnaire was _
distributed to one manager and two assistant managers in 6 The objective that Seor | Weigh W':‘é%]t F'I“a
departments in the organization (the total number of the roadmap wants Code z ted - ST
respondents was 18). The CMMI Roadmap questionnaire to achieve score | <core e
aims to determine each roadmap’s significance. The amount The project meets its | , o1 | 467 | 467
of significance for each roadmap is achieved by scoring each ?ﬁ“'remem —
objective and problem on the CMMI roadmap. Scoring is [he correctness of the
. . time and effort
performed by summing the values acquired from each estimation on  the | A02 | 422 | 422
respondent for each objective and problem in the CMMI project
roadmap. The summation outcomes are then calculated on Good Project planning | A-O-3 | 4.56 | 4.56
averages for objectives and problems on the CMMI roadmap. :n;/OIVrftmfnli » rof AO-4 | 456 | 456
The higher average score indicates that these objectives '\i;‘]’iatoriig €no easn 5
concern _the organization on _the CMMI roadmap_ for control of the project | ~~O5 | 433 | 433
organizational objectives. While on the organizational Problems that th Weich | Avd
- roblems tha E elg A
|_oro_blem roadma_p_of the (_ZM M_I, the higher thg average score T R Code | SCor ted WEIght 279
indicates how critical the issue is for the organization. solve e score Sceore
. Poor project planning A-P-1 3.22 3.22
Iv. Result and Analysis No clear scope and
L. ) requirement for the | A-P-2 333 | 333
A. Initiating Ero;gctd __
Imited  involvement
1) Problem Statement in relevant stakeholder A-P-3 3.17 3.17 3.26
~ The main problem when developing software in the IT thmltec_zl insight into [ , o | 217 [ 317
Division is that the product quality does not meet tseloroleCt Pro@rgsz :
. cope creep, budge
expectations. _T_he problem can be seen from the many overrun, and delayed | A-P5 | 339 | 339
software not finished on schedule. completion

2) Determine the Objective
The author will use the CMMI-Dev framework as a
solution to these problems. This research will use the IDEAL
framework for the research stage. Therefore, the purpose of
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Table 2 consists of the objectives to be achieved and the
problems that want to be addressed by implementing the
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product roadmap [5]. The primary purpose of the product
roadmap is to improve the quality of the products produced.

TABLE II. PRODUCT ROADMAP - OBJECTIVE AND PROBLEM
The objective that Weigh W'Si\/%t Flln a
the roadmap wants | Code Score ted eg scor
to achieve score score o

Quality of the B-O-1 461 461
products
No problems with
products after | B-O-2 4.28 4.28
release 4.36
Efficient B-0-3 | 400 | 400
development time
Customer
satisfaction B-O-4 | 4.56 4.56

Problems that the Weigh wﬁivgl,-nt
roadmap wants to Code Score ted eg

solve score score

—— 5.56
Dissatisfied
Customer B-P-1 2.61 2.61
Too many defects in
the delivered | B-P-2 2.94 0.00
product.
High  maintenance
cost B-P-3 2.61 0.00 1.20
Difficulties in
finding defects in
the earlier project B-P-4 1339 3.39
lifecycle
Insufficient control
over product quality B-P-5 | 344 0.00

Table 3 presents the objectives to be achieved and the
problems that want to be addressed by implementing the
product integration roadmap [5]. The process area in this
roadmap focuses on product integration during development
and deployment.

TABLE III. PRODUCT INTEGRATION ROADMAP - OBJECTIVE AND
PROBLEM
The objective that Scor Weigh wﬁ\ivght Flln a
the roadmap wants Code ted 9
. e ed scor
to achieve score
score e

_Galn C(_)ntrol over the c-0-1 433 433
integration process
High confldech_ in C-0-2 422 422
product compatibility
Quality overall system
(after product | C-O-3 450 | 4.50 3.47
integration)
Products fitthe market | ~ o 4 | 408 | 428
needs
Well-qualified 5.50
suppliers C-0-5 4.28 | 0.00

Problems that the Weigh Ayg

Scor weight
roadmap wants to Code . ted ed
solve score score

Bad coordination
between various | C-P-1 3.33 0.00
parties in the project 2.04
No Control over the | C-P-2 3.17 3.17
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integration process

No Insight into
whether the product
meets customer needs

c-P-3

2.94

2.94

Table 4 describes the objectives to be achieved and the
problems that want to be addressed by implementing the
process roadmap [5]. The process area in this roadmap
focuses on improving the standardization of processes in the
organization and ensuring that every process runs according

to these standards.

TABLE IV. PROCESS ROADMAP - OBJECTIVES AND PROBLEM.

The objective that Weigh A Al
weight |

the roadmap wants Code Score ted ed scor

to achieve score

score e

Ability to define and

analyze current | D-O-1 | 4.33 0.00

processes

Accurate  process D-0-2 | 3.94 0.00

improvement

Standardize the

processes of the | D-O-3 | 4.06 4.06

organization

Continuous process 209

. D-O-4 | 4.33 0.00

improvement

A clear standard of

quality D-0O-5 417 4.17

Processes that are

compliant = With |\ 56 | 433 | 433

applicable

regulation

Problems that the Weigh W’:‘i\é%]t

roadmap wants to Code Score ted ed

solve score 2.62

score

A lack of clear

understanding of the | D-P-1 2.83 0.00

project process

A lack of control

over a particular | D-P-2 3.11 0.00

process

Difficulties  during

handover D-P-3 3.72 3.72

L|m|t_ed adoption of D-p-4 317 0.00 053

a defined process

Employees do not

collaborate well in | D-P-5 2.67 0.00

the company

Limited ability to

identify the problem D-P-6 | 261 0.00

Difficulties in

improving the | D-P-7 3.22 0.00

process

Table 5 shows the objectives to be achieved and the
problems that want to be addressed by implementing the
measurement roadmap [5]. The process area in this roadmap
focuses on improving the standardization of processes in the
organization and ensuring that every process runs according

to these standards.

2) CMMI practice area selection
Based on the problems faced and the company’s
objectives, the project roadmap is the most suitable roadmap
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to implement for Bank XYZ. The project roadmap has five [ Assurance [
process areas in CMMI version 1.3: project planning, project 3) Target capability level for
monitoring and control, requirements management, assessment

configuration management, and process and product quality
assurance.

To improve the quality of products, Bank XYZ needs to
improve the condition of the current software development
process. Currently, the IT Division maturity level in the

TABLE V. MEASUREMENT ROADMAP - OBJECTIVES AND PROBLEM. practice area that aligns with the roadmap project is
Wei | Avg i unknown. Therefore, an initial target of maturity level is
The objective that the ghte | weig F'lna needed to start the assessment. For example, an organization
roadmap wants to Code | Score | d | hted | . should target level 3 maturity levels [10]. By implementing
T sc:r SC:r e maturity level 3, the company will get a lot of added value,
Ability to  measure suc_h as improving project management, risk management,
performance Eo1 | 394 394 validation and verification, and several others.
improvements ' '
quantitative 4) CMMI assessment
Ability to  determine The assessment of practice area planning aims to find out
‘t’)"eh'Chdo:]rgprot‘)’:ggzm éﬁ E-02 | 433 0.00 how the Bank XYZ company develops a plan to describe
quantitative data 207 what is needed to complete the work in the standards and
Be able to demonsirate constraints of the organization, in_cluding _ the bu_dget,
the result of process |ty o | g4 0.00 schedule, demand for resources, capacity, quality, functional
'mpri’_\t’etmef:t requirements, risk, and opportunity. The assessment results
giagb'ls t':)’e dZtermine — were obtained from a questionnaire given to 3 respondents (a
most critical KPI for the | E-O0-4 | 4.33 4.33 manager and two a_lssistant managers) whose work was related
organization to planning activities.
Wei Avg . . . .
hte | wei a. Plannin . e final score is obtaine
Pl PLAN). The final btained by
Problems that the 9 g . .
e L sy Code | Score d hted | 3.25 performing the floor operation at the average value of
siellr | e each practice statement. All practice in maturity level 1 is
A Jack of quantitative € £ categorized as satisfied, four practices from 8 practices in
information to | E-P-1 | 3.28 3.28 matu_rity_ level 2 are categorized as satisfied_, fand one
understand practice in maturity level 3 is categorized as satisfied.
Identifying and selecting b. Estimation (EST). All practice in maturity level 1 is
'VC?ﬂ;’mee“t the"é:g‘zz E-P-2 | 3.28 0.00 categorized as satisfied. However, all practices in maturity
information levels 2 and 3 are categorized as unsatisfactory.
A sceptical management 1.18 Therefore, it can be concluded that the IT division is still
team to the improvement | E-P-3 | 2.61 2.61 at a maturity level 1 for practice area estimation
Z”he 22%3”'“2‘8” — ¢. Monitoring and Control (MC). All practice in maturity
quantitative information | E-P-4 | 3.39 0.00 level 1 is categorized as satisfied. Only one practice from
to show the added value 4 practices in maturity level 2 is categorized as satisfied,
Excessive measurement | o o o | 545 0.00 and all the practice in maturity level 3 is categorized as
system error ' ' not satisfied.

To use this roadmap in CMMI version 2.0, mapping the
existing CMMI version 1.3 process area with the CMMI
version 2.0 practice area. Table 6 shows a mapping between
the process area in CMMI version 1.3 with a practice area in
CMMI version 2.0 for the project roadmap.

d. Risk and Opportunity Management (RSK). All
practice in maturity level 1 is categorized as satisfied. In
maturity level 2 and level 3, all the practice is categorized
as unsatisfactory.

e. Requirement Development Management (RDM). All
practice in maturity level 1 is categorized as satisfied.
Only one practice in maturity level 2 is categorized as not

TABLEVI.  THE MAPPING BETWEEN PROCESS AREA CMMI V1.3 AND satisfied. 4 out of 7 practices are categorized as satisfied
PRACTICE AREA CMMI V2.0 for maturity Stage 3.
CMMIV 13 CMMIV 2.0 f. Configuration Management (CM). All practice in

Project Planning Planning (PLAN)

Estimating (EST)

Project Monitoring & Control Monitoring and Control (MC)

Risk and Opportunity Management
(RSK)

Requirement
Management (RDM)

Requirement Management Development

Configuration Management Configuration Management (CM)

Process & Product Quality | Process Quality Assurance (PQA)
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maturity level 1 is categorized as satisfied. Only one
practice in maturity level 2 is categorized as satisfied.

g. Process Quality Assurance (PQA). All practice in
maturity level 1 is categorized as satisfied. Only one
practice in maturity level 2 is categorized as satisfied.
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As a result, all practice areas on the project roadmap at
capability level 1 are fully implemented. This means that the
IT division of Bank XYZ has implemented all practices in the
PLAN practice area, EST, MC, SSR, RDM, CM, and PQA
for capability level 1 and there is no need for improvement.
On the other hand, Bank XYZ still does not meet capability
level 2 and 3. This can be seen from not all the practice areas
reaching 100% implementation. Therefore, there is an
opportunity to improve the process in practice that is still not
fully implemented.

5) Target capability level for each
practice area

To achieve maturity level three, companies must
implement all practices on maturity level two. However,
Bank XYZ still has not implemented the overall practice area
on the project roadmap for maturity level two. Therefore, the
target level addressed is maturity level two, as shown in Fig.
2.

Capability | Capability
tevell | Level2

Capability
Level 3

Figure 2. Comparison of Capability Level

c. Establishing

After the assessment results of the fulfilment of the
practice statement are obtained, the next step is to identify
any practice areas that need improvement. Based on the
assessment results, each practice area on the project roadmap
has been classified into satisfied and unsatisfied. The practice
categorized as satisfied is a practice with fulfilment values
fully implemented and primarily implemented. Whereas a
practice classified as not satisfied is a practice that has
partially implemented and not implemented fulfilment values
[11]. Furthermore, the target maturity level for each practice
area is another item that needs to consider. It is discovered
that each practice area has a target maturity of level 2,
depending on Fig. 2. So any practice categorized as
unsatisfied and at maturity level 2 will be improved.

The recommendation which is suitable for the IT division
of Bank XYZ consists of four recommendations for Planning
(PLAN) practices, one for Estimating (EST) practices, three
for Monitoring and Control (MC) practices, two for Risk and
Opportunity Management (RSK) practices, one for
Requirement Development Management (RDM) practices,
five for Configuration Management (CM) practices, and three
process Quality Assurance (PQA) practices. An example of
recommendation for PLAN and EST can be seen in Table 7
below. All recommendation is based on practice on CMMI
2.0.
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After the recommendations are carried out on the entire
software project, the next step is evaluating the results of

recommendations for improvements that have been
implemented.
TABLE VII. THE EXAMPLE OF THE CURRENT CONDITION OF THE

SELECTED PRACTICES AND RECOMMENDATIONS

Planning (plan)
Code Practice Current )
Statement condition HEERITET T
Use is System Integration Test (SIT)
document and Standard Operational
There is no | Procedure (SOP) by determining
[PLA Plan transi_tion plan ] _for a trans_ition scope, transition criterig _and
N] 2.1 to operations | transition to | requirements, approach to transition;
' and support. operations developing a schedule for transition,
and support determining  transition  resource;
determining operation and support
training
1. Perform resource
levelling by adjusting the scheduling
of tasks, balancing the demand for a
resource  with  their availability,
modifying or deferring requirements,
negotiating more resources, finding
ways to increase  productivity,
Ensure  plans ) outsourcing, modifying the scope, and
are feasible by It is rarely | others.

[PLA reconciling done ) to | 2. Ensure commitment.

N] 2.2 available  and rec_oncne the | Make sure adequate personnel or other
estimated estimated requm_ad resource  supports  the
IeSOUICES. resources. commitments. ) )

3. Negotiate ~ commitment
and coordinate  work  timing
expectations, and result with the
affected stakeholder.
4. Revised Plan and
Commitment, make sure every change
is recorded on the Revised Plan and
Commitment
1. Record the project plans.
The plan generated for the project
defines all aspects of the effort, tying
together the following in a logical
manner: task, budget and schedule,
[PLAN] 2.6 | milestones, information management
Develop  the is_ ] nqt an_d governance, risk, resource and
project  plan _satlsfled, S0 it _skllls, stakeho_lder roles  and
ensure " | is hard to | involvement, infrastructure, and

[PLA consistency ensure others.

N] 2.3 among its consistency, 2. Review the project plan
elements. and and_ not all | with affected stakeholders. Ensure that
keep ' it projects the project plan desgrlbes a realistic
updated develop a | approach for meeting the needs,

' complete expectations, and constrain of affected
project plan. stakeholders and help ensure that these
affected stakeholders will fulfil their
roles.
3. Revise the plan as
necessary because planning is an
iterative activity.
Estimation (est)

Code Practice Current }

Statement condition Recommendation
Estimates are | 1. Collect historical data to transform
Based on sized | sometimes size estimates into effort duration and
estimates, made cost. To ensure high-level confidence
develop and | contrary to | in estimate, use multiple models or

[EST] recorq effort, | the wishes of | methods as needed )

21 duration, and | the manager, | 2. Describe and record the rationale

. cost estimates | so estimates | for estimating the solution’s effort,
and their | based on the | duration, and cost. Recording the
rationale  for | wishes of the | rationale provides the context using
the solutions. manager historical data for estimating future

made not | work.
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Planning (plan)
Code Practice Current R i
Statement condition

based on a | 3. Include an estimate of supporting
rationale infrastructure needs. The supporting
infrastructure  includes  resources
needed to support the project but is not

necessarily included in the project.
Evaluation is carried out to determine whether the

recommendations can be carried out correctly, whether there
are factors that hinder the course of recommendations, which
drive successful implementation, whether the
recommendations are positive or negative and other factors.
Evaluation is done by gathering all relevant stakeholders so
that the evaluation results will cover all stakeholder needs.

v. Conclusion and Future Work

Based on the assessed values of the CMMI roadmap, the
most significant organizational problems are project
management, product development and product integration.
According to these outcomes, it can be concluded that the
project roadmap is the most suitable for implementation by
the organization. This is because the objectives of the project
roadmap are most in line with the focus of the current
organizational objectives and are most appropriate for
addressing current problems in the organization. However,
several areas of the software development process at Bank
XYZ need to improve — planning, requirement development,
estimation, quality assurance, configuration management,
monitoring and control, and risk and opportunity
management. Therefore, this study proposes several
structured recommendations for handling the improvement
process in those areas.

This study comes with some limitations and provides
future research directions. This study is based on continuous
representation, which employs the CMMI roadmap to select
the practice area for improvement. The result does not reflect
the organization’s overall condition or performance. The
staged representation can be used to improve the overall
performance of the organization’s software process. Using a
questionnaire for data collection, the assessment value of
some practice statements may be ignored. Interviews and
observations can therefore be utilized to improve the data
quality in future research. To validate and improve the
proposal, it may be prudent to validate it in a wide range of
organizations that may provide a variety of conditions,
including different processes, company size, and more
experts. This study uses SCAMPI C as its evaluation
approach. By doing SCAMPI A or SCAMPI B appraisal, the
evaluation of maturity and capability can be enhanced.

References

Sommervile, 1. (2011). Software Engineering. Boston: Pearson

Education, Inc.

Maheshwari, S., & Jain, D. C. (2012). A comparative analysis of
different types of models in software development life cycle.

[1]
[2]

55

31

(41

(5]

(6]

(71

(8]

(9]

[10]

[11]

International Journal of Advanced Research in Computer Science and
Software Engineering, 2(5), 285-290.

Atkinson, R. (1999). Project management: cost, time and quality, two
best guesses and a phenomenon, it’s time to accept other success
criteria. International journal of project management, 17(6), 337-342.

CMMI Institute. (2018). CMMI V2.0 Adoption and Transition
Guidance (Version 2.1). Retrieved from
https://cmmiinstitute.com/resource-files/public/v2-0-materials/cmmi-
v2-0-adoption-and-transition-guide

Cannegieter, J. J., Heijstek, A., Linders, B., & Solingen, R. V. (2008).
CMMI roadmaps. CARNEGIE-MELLON UNIV PITTSBURGH PA
SOFTWARE ENGINEERING INST.

Huang, S. J., & Han, W. M. (2006). Selection priority of process areas
based on CMMI continuous representation. Information and
Management, 43(3), 297-307. https://doi.org/10.1016/j.im.2005.08.003

Team, C. P. (2014). Standard CMMI Appraisal Method for Process
Improvement (SCAMPISM) Version 1.3 b: Method Definition
Document. Pittsburgh, PA: Software Engineering Institute.

Hayes, W., Miluk, G., Ming, L., Glover, M., Bisgrove, J., Cort, C., ... &
Allgood, B. (2005). Handbook for conducting Standard CMMI
Appraisal Method for Process Improvement (SCAMPI) B and C
appraisals, version 1.1. CARNEGIE-MELLON UNIV PITTSBURGH
PA SOFTWARE ENGINEERING INST.

Hassan, I., Qadri, S., Bashir, R. N., Saleem, R. M., & Naeem, M.
(2014). Issues of implementation of CMMI in Pakistan software
industry. International Journal of Innovation and Applied Studies, 9(2),
547.

Dalton, J. (2012). Ask The CMMI Appraiser!: What are the steps to
achieving a Maturity Level of CMMI? Retrieved May 27, 2019, from
http://askthecmmiappraiser.blogspot.com/2012/02/what-are-steps-to-
achieving-maturity.html

Cuadros Lopez, A. J., Galindres, C., & Ruiz, P. (2016). Project
maturity evaluation model for SMEs from the software development
sub-sector. AD-minister, (29), 147-162.

@ _SF'ELE IBRARY


https://icetm.theired.org/
Stamp


