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ABSTRACT
XYZ company as one of the companies that provides Over-The-Top (OTT) services has problems
related to defects that pass into the production environment caused by an ineffective testing process.
This has an impact on user satisfaction as indicated by various user complaints when using the
application. It is necessary to evaluate the maturity level which shows the ability to perform software
testing and what recommendations can be given to improve the software testing process. Test Maturity
Model Integration (TMMi) as a model for improving the software testing process has been widely
known to improve the testing process and positively impact product quality. XYZ company, which is
looking to improve its software testing process, uses the TMMi model as a reference to determine the
maturity level of the testing process and provide best practices for the testing process. The assessment
was conducted using the TMMi Assessment Method Application Requirement (TAMAR) and
information was collected using the Delphi method. The assessment is carried out in the process area
at the maturity level of level 2 and produces a rating value of P (Partially Achieved) so that the maturity
level of the XYZ company software testing process is level 1 (Initial). Recommendations are prepared
based on specific practices in the Test Planning and Test Environment process areas that still have
weaknesses that must be improved to reach maturity level 2 (Managed). The process of preparing
recommendations is assisted by the Deming cycle which is then validated with stakeholders whether
these recommendations can be implemented according to the needs of XYZ company to improve the
testing process.
Keywords: Software Testing Process, Test Maturity Model integration (TMMi), TMMi Assessment
Method Application Requirement (TAMAR), Deming Cycle

INTRODUCTION

In the era of globalization, developed countries use intellectual property rights to drive
the economy through science, technology, creativity and innovation. One of the media changes
is the emergence of Over-The-Top (OTT) media, a platform built on the Internet that provides
video streaming services or communication services [1]. XYZ Company provides Over-The-
Top (OTT) services available on various application platforms such as Android, iOS, Website,
and Android TV. To be able to compete with other OTT platform competitors, the XYZ
company continues to develop its products and services on an ongoing basis in order to attract
more users. In addition, the quality of products and services is continuously improved to
increase user satisfaction.

The company aims to release new features every year, supported by stability and product
quality that can compete with competitors. But in reality, the company is still experiencing
problems related to product quality which causes a decrease in user satisfaction which is
indicated by the many complaints about using the application. The existence of a defect that

145


mailto:rizdiani.tri@ui.ac.id
https://doi.org/10.31603/komtika.v7i2.9628

Jurnal Komtika (Komputasi dan Informatika),
Vol. 7 No. 2 | Nov 2023

passes into the production environment causes users to be unable to log in and pay for
subscription packages, which is a crucial feature. If this problem is not resolved, XY Z company
will lose many loyal users of its application.

In the process of analyzing the problem, it was found that there were root causes in the
existence of test cases that did not pass the testing process. Based on the results of interviews
with the Engineering Manager of XYZ company, an ineffective testing process is one of the
causes of delays in feature releases and defects that pass into the production environment.
Testing tends to be carried out on an ad hoc basis without careful testing planning. There are
other problems related to the test environment that cannot represent the actual environment.

According to [2] in their research on the root cause analysis of software failures, most
software failures occur due to improper testing stages. Software testing is the most important
stage to ensure a successful product implementation process because there is no re-checking
stage after this stage. Improving the software testing process can produce more quality and
effective software products [3]. To be able to find out what needs to be improved in a process,
it is necessary to evaluate the process based on the application of related best practice guidelines
[4]. The maturity level can indicate the condition or ability to test the software and can be seen
which parts are lacking in XYZ companies in implementing software testing practices.

The guideline that has been widely used to improve software development and testing
processes is to determine the maturity level of the process. Choosing the right model approach
to evaluate the test process is a critical success factor and is not easy for process improvement
testing [5]-[7]. Previous studies have shown that applying the Test Maturity Model integration
(TMMI) can improve the testing process and positively impact product quality, test engineering
productivity, and development cycle time effort [8]. This is also supported by other previous
studies that have used the TMMi model to improve the software testing process [9]-[11]. This
paper aims to provide an understanding of how the results of evaluating the maturity level of
the software testing process with the TMMi model and what recommendations can be given to
XYZ company to improve the software testing process.

The paper is structured into four sections. Section 2 describes a research methodology.
Section 3 gives an explanation of the result and discussion including the assessment process,
recommendation arrangement, and validation results with relevant stakeholders in the XYZ
company along with how the recommendations are implemented in practice. Finally, in Section
4 we conclude our paper.

METHOD
1. Research Design

The approach used in this study is a qualitative approach with an applied research method.
Research with a qualitative approach method is one type of method to describe, explore and
understand the specific meanings used to research natural objects [12]. In the data collection
and analysis stage, information was collected using the Delphi method through questionnaires,
interviews, and observation of documents or artifacts that support the assessment process [13].
Four stakeholders for the software testing process, namely the Head of Engineering,
Engineering Manager, and two Quality Assurances, were asked to fill out a questionnaire
containing questions related to the practices carried out in the testing process at XYZ company.
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The results of the questionnaire were then concluded by the researcher and sent back to the
interviewees to consider whether the conclusions were in accordance with the answers to the
questionnaire that had been filled out beforehand.

Based on the scope of the research, this research is classified as a type of case study
research that focuses on research on a particular case within the scope of the organization or
individual [14]. At the recommendation preparation stage, there is a validation process through
interviews with Head of Engineering of XYZ company to ensure that the recommendations can
be applied to the company. Preparation of recommendations for improvement is sorted based
on priority of interest and test flow and adjusted for implementation based on the development
process that applies to the company.

2. Research Object

Product development in XYZ company is carried out using an agile scrum methodology.
Product development projects are divided into three project groups, namely: feature
development, partnerships, and stability and scalability.

The testing process is carried out by the developer and Quality Assurance (QA). Unit
tests are also performed by colleagues in a team of developers on the same platform on a regular
basis. If the risk of the deployment to be carried out is high enough, the backend team developer
will carry out a load test to test the maximum load that can be accepted in the production
environment. QA performs Black Box Testing manually based on the Business Requirement
Document (BRD) prepared by the Product Manager, designs created by the UI/UX or Product
Designer, and technical documents prepared by the Backend Developer. System Integration
Testing (SIT) and User Acceptance Testing (UAT) are also carried out if the project to be
released is a large and critical product. Regression testing and sanity testing are carried out
before and after deployment to ensure the latest features are running properly and do not
interfere with existing features.

3. Research Instrument

Evaluation of the software testing process is carried out with 3 sample projects which are
representative of 3 project groups and all platforms developed by XYZ company. The
assessment starts from TMMi Level 2 (Managed) to measure how far the capability of the
software testing process is in a project or company. The following in Table 1 is an assessment
component based on the process area at TMMi level 2.

Table 1. Assessment Component
TMMi Component Code Process Area
PA 2.1  TestPolicy and Strategy
PA 2.2  TestPlanning
PA 2.3  Test Monitoring and Control
PA 2.4  Test Design and Execution
PA 25  Test Environment

Process Area TMMi Level
2 [15]

At TMMi level 2, there are hundreds of sub-practices that are the basis for assessing
whether TMMi practices are carried out which are contained in specific practices. The dozens
of specific practices form dozens of specific goals which are divided into 5 process areas. A
specific goal describes the unique characteristic that must be present in a sample of test projects
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to satisfy the process area. Then in each process area, there is 1 generic goal consisting of 10
generic practices. A generic goal describes the characteristics that must be present to
institutionalize the processes that implement a process area [15]. The following is the number
of TMMi level 2 components which can be seen in Figure 1.

1 neric Prach
1 Generic Goals (GG) 0Ge ]ct,fpj aclices
[ 3

3 Process Area (PA)

18 Specific Goals 70 Specific Practices 294 Sub Fractices
(2G) (SP) (S5F)

Figure 1. Number of Level 2 TMMi Components

a. Assessment Process

The stages of the assessment process can be seen sequentially in Figure 2.
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Figure 2. Assessment Process Stage
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The assessment is carried out based on the sub-practices and generic practices in each
process area which then becomes a questionnaire to ensure that the practices are applied to the
software testing process or are not included in the scope of the testing process assessment. The
results of the sub-practice and generic practices assessment will indicate whether the practices
have been carried out, implemented but not consistent, not implemented, or the practice is not
included in the scope of the assessment of the testing process. The assessment is measured by
the status of "Yes", "Partial", "No", and “Not Applicable”. Then the results of the assessment
of the sub-practices and generic practices will be accumulated and the average calculated which
will become the basis for evaluating other components which results in a rating consisting of
several levels in accordance with TAMAR provisions. If the results of the assessment show a
maturity level above level 2, then the process is continued until the maturity level is found.

RESULTS AND DISCUSSION
1. XYZ Company Maturity Model

The assessment begins with an assessment of sub-practices for each specific practice (SP)
and generic practices (GP) in the five process areas. Figure 3 shows the results of the assessment
of sub-practices and generic practices in the form of a diagram showing whether the TMMi
practices have been implemented thoroughly and consistently (Yes), applied but inconsistently
(Partial), practices have not been implemented at all (No), and are not applicable to project
samples as well as the entire test.

Assessment of Sub-Practices and Generic Practices

200
150
100

50
0 H

A project B project C project Generic Goals

B Yes M Partial No = NA

Figure 3. Assessment of Sub-Practices and Generic Practices in 5 process areas of TMMi
Level 2

In Figure 3, it can be seen that TMMi's practices have been widely applied in the
company's testing process, but there are still many practices that have not been consistently
implemented and have not been implemented at all. After knowing the value of sub-practices
and generic practices, an assessment of specific goals and generic goals is carried out which is
calculated based on the average value of all practices. Table 2 is a summary of the overall
assessment results for each specific and generic goal in the five process areas contained in
TMMi maturity level 2.
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Table 2. Assessment Result of Process Area TMMi Level 2
TMMi Components Rating
PA 2.1 TestPolicy and Strategy L
SG1 Establish a Test Policy
SG2 Establish a Test Strategy

SG3 Establish Test Performance Indicators
GG 2 Institutionalize a Managed Process
PA 2.2 Test Planning

SG1 Perform a Product Risk Assessment

SG2 Establish a Test Approach

SG3 Establish Test Estimates

SG4 Develop a Test Plan

SG5 Obtain Commitment to the Test Plan

GG 2 Institutionalize a Managed Process

PA 2.3 Test Monitoring and Control

SG1 Monitor Test Progress against Plan

SG2 Monitor Product Quality against Plan and Expectations
SG3 Manage Corrective Actions to Closure

GG 2 Institutionalize a Managed Process

PA 2.4 Test Design and Execution

SG1 Perform Test Analysis and Design using Test Design Techniques

r—ror|99rmr MM | O Mmoo mrr

SG2 Perform Test Implementation

SG3 Perform Test Execution

SG4 Manage Test Incidents to Closure

GG2 Institutionalize a Managed Process

PA25 Test Environment

SG1 Develop Test Environment Requirements
SG?2 Perform Test Environment Implementation
SG3 Manage and Control Test Environments
GG 2 Institutionalize a Managed Process

There are several weaknesses in PA 2.2 (Test Planning) and PA 2.5 (Test Environment)
which cause the process area to get a P (Partially Achieved) score such as the specific goals
"Obtain Commitment to the Test Plan™ and "Perform Test Environment Implementation™ which
get the lowest value. Several testing practices such as documenting testing procedures based on
standard testing procedure specifications and reviewing procedure specifications along with
test plans with stakeholders have not been carried out consistently at XYZ companies. Test
planning has not been fully carried out which causes the testing process to be less effective.
The test environment conditions are not exactly the same as the actual environment so the QA
or the person doing the test cannot replicate defects in the production environment in the test
environment.

The process areas PA 2.1 (Test Policy and Strategy), PA 2.3 (Test Monitoring and
Control), and PA 2.4 (Test Design and Execution) score L (Largely Achieved) indicate that the
practices and processes are systematic and widespread. However, there are still some minor
weaknesses in the distribution, application, or results of practices and processes.

Furthermore, the maturity level assessment process is carried out by taking the lowest
rating value from all process areas at that maturity level as shown in Table 3.

150



Jurnal Komtika (Komputasi dan Informatika),
Vol. 7 No. 2 | Nov 2023

Table 3. Maturity Level of Software Testing Process at XYZ Company

TMMi Components Rating

Maturity Level 2 Managed P (Partially Achieved)

Process Area PA 2.1 TestPolicy and Strategy L (Largely Achieved)
PA 2.2  TestPlanning P (Partially Achieved)
PA 2.3  Test Monitoring and Control L (Largely Achieved)
PA 2.4  Test Design and Execution L (Largely Achieved)
PA 25 Test Environment P (Partially Achieved)

In Table 3, it can be seen that the lowest rating value is P (Partially Achieved). Therefore,
the maturity level of the software testing process at XYZ company for maturity level 2 gets a P
rating (Partially Achieved). The P (Partially Achieved) value indicates that in maturity level 2,
the practices and processes are incomplete, not widespread, or inconsistent in their application
or results [16]. That way, the maturity level of XYZ company's software testing process is one
level below the maturity level that is being assessed, which is level 1 (Initial).
2. Software Testing Improvement Recommendations

After knowing the maturity level of the testing process achieved by the XYZ company, it
is necessary to prioritize the testing process improvement to determine the stages of
improvement that must be carried out to improve the software testing process. Improvements
are needed especially in the PA 2.2 (Test Planning) and PA 2.5 (Test Environment) process
areas in order to reach maturity level 2 (Managed). Table 4 shows one example of the
recommendations for improving the testing process at XYZ company in specific practices 5.1
(Review test plan) in process area 2.2 (Test Planning) by using the Deming cycle.

Table 4. Recommendations for Improvements Based on Deming Cycle
Test Planning SP 5.1 Review Test Plan
Plan
Review the test plan (and possibly other plans that affect testing) to achieve and understand test commitments.
Work product: Test plan review log

Do
Organize reviews with stakeholders to facilitate their understanding of the test commitments.
Check
Manage monitoring and control of the test plan review log document to ensure that the process of reviewing
the test plan and stakeholder commitment in the testing process has been carried out regularly.
Act
Reschedule test plan reviews with stakeholders to facilitate their understanding of test commitments.

3. Recommendation Validation and Priority

The recommendations that have been prepared are then validated by the Head of
Engineering the highest stakeholder in the field of IT operations to find out whether the
recommendations given can be applied to the company and whether the implementation of the
recommendations can be useful for improving the software testing process. Based on the
validation results, recommendations are applicable and relevant to the software testing process
carried out at XYZ company.

The recommendations given are readjusted to the testing process that has been going on
and the availability of resources that support the practice of these recommendations.
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Recommendations are applied in order of priority based on an analysis of the risk of
improvement and the resulting impact of each draft of the test process improvement
recommendations. The following is an action plan for implementing recommendations based

on priority order according to the series of testing processes listed in Table 5.

Table 5. Priority Based Implementation Action Plan

Priority Specific Practices Action Plan

1 SP 5.2 Reconcile work  Adjustments are made to the available resources along with the test
and resource levels estimates when planning the test

2 SP 5.3 Obtain test plan  Assign stakeholders to each test task based on task responsibilities in the
commitments management tool and Work Breakdown Structure (WBS).

3 SP 2.3 Specify test Develop intake test procedures such as the requirements of the test
environment intake test environment and test cases to be carried out to test the test environment,
procedure together with the preparation of feature test cases to be tested in the

planning process.

4 SP 5.1 Review Test Conduct a review of the test plan along with the progress of the test on
Plan the WBS discussion and checkpoint discussion which results in

documentation of the test plan.

5 SP 2.1 Implement the Adjust the test environment based on the needs and acceptance criteria
test environment before conducting the test.

6 SP 2.4 Perform test Perform anintake test on the test environment before performing feature
environment intake test  testing.

CONCLUSIONS

Based on the results of the TMMi level 2 process area assessment, the value of the
maturity level of the software testing process at XYZ company for maturity level 2 gets a P
(Partially Achieved) rating indicating that the practices and processes are incomplete, not
widespread, or inconsistent in application or result. Therefore, the maturity level of the
company's software testing process is one level below the maturity level assessed, namely level
1 (Initial).

Improvements are needed in the software testing process, especially in the PA 2.2 (Test
Planning) and PA 2.5 (Test Environment) process areas in order to reach maturity level 2
(Managed). The recommendations that have been prepared are expected to solve problems
related to ineffective testing processes. Evaluation of the implementation results is necessary
and if the recommendations that have been implemented can solve problems and improve the
testing process to be more effective, these recommendations can be used as testing standards
and as a basis for increasing the next level of maturity.

The research process can be used as a reference for research on the maturity level of
testing on software testing units or organizations in similar media industries or other industries.
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