'i) Check for updates

Journal of KIIT. Vol. 21, No. 4, pp. 107-115, Apr. 30, 2023, pISSN 1598-8619, eIlSSN 2093-7571 107

Suggestion on the Software Quality Driving Test Process
Improvement

Jin-Wook Jang*

This work was supported by The National Research Foundation of Korea in 2023(grant number 2022S1A5A8049255) and
Cooperative Management Research Institude, Agricultual Cooperative University

Abstract

Many companies benefit from using process models such as CMMI(Capability Maturity Model Integration) and
SPICE(Software Process Improvement and Capability Determination) to improve software quality and increase
development productivity. However, for system integration projects, applying only this general process model was not
enough to improve the quality of products delivered to customers. Accordingly, it became necessary to introduce a
process model for each process, which is a key area of quality improvement. In particular, TPI has the advantage
that it can be used even in organizations that do not apply it as an enterprise-wide process model. In this paper, we
study process improvement and software quality improvement methods by applying the TPI test process model to

organizational quality strategy, life cycle, motivation, and reporting.
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| . Introduction

Recently, for the purpose of establishing and
improving processes for improving software quality,
many companies have actively introduced process
models such as ISO 9000, CMM(Capability Maturity
Model), CMMI(CMM Integration), SPICE(Software
Capability
Domestic A company also develops quality manual
and e-INNOVATOR based on these international

standards and presents them as company standard

Process  Improvement determination).

process and methodology, and it shows much
improvement in development productivity through
process improvement. In addition, A company has
conducted three part inspection of the product before
shipment as part of the "ZERO DEFECT 21"
campaign since 1999, improving the defect rate by
247%. In addition, 86% of the respondents said that
product inspection activities contributed to the
improvement of reliability. However, in the case of a
project that fails the internal standard at the time of
the first inspection, it will be re-inspected. In this
case, the higher the reject rate, the more the
additional cost will be incurred[1][2].

Fig. 1 shows the change of the acceptance rate at
the first inspection until the introduction of the
product inspection. Although the passing rate is

improving, it is not remarkably improved. In other

http://dx.dot.org/10.14801/kiit.2023.21.4.107

words, the quality of the final product delivered to the
customer could be increased, but it did not help to
strengthen the project's own testing capacity. The
cause can be found from various factors. One of them
has not been able to improve the actual test process
because the existing process model does not provide a
detailed guide to the test, which is a key activity for
improving the product quality. In other words, it is
not enough to provide appropriate processes and
methods for carrying out the test itself. Therefore, the
necessity of introducing a separate process model to
improve the test process has been raised, and A
company has been making efforts to improve the
product quality by improving the test process by
introducing TPI(Test Process Improvement). Section 2
briefly introduces TPI, a test process model introduced
by A company, and section 3 describes a test process

improvement example based on TPI[3][4].

[1. Test Process Model

The TPI model was developed by Kooman and Pol
in 1997, and it is designed to make it easier to
improve the test process[2][3]. By examining the
organization's test process maturity, improvements can
be made to the test process by determining areas of
strengths and weaknesses and providing appropriate

improvements.

Fig. 1. Change of acceptance rate at the first inspection by year
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The TPI model consists of Key areas, Levels, Test
Maturity ~ Matrix,
suggestions as shown in Fig. 2. The TPI model was

Checkpoints, and Improvement
developed by Kooman and Pol in 1997, and it is
designed to make it ecasier to improve the test
process[2][3].

process maturity, improvements can be made to the

By examining the organization's test

test process by determining areas of strengths and
weaknesses and providing appropriate improvements.
The TPI model consists of Key areas, Levels, Test

1[5][6].

Each key area can have different levels, the lowest
being is A and the highest being is D. In order to
obtain a particular rating, the key area activity must
satisfy all checkpoints of that grade. In addition, TPI
three  maturity Controlled, Efficient,
Optimizing - and 14 subscales.

has levels

Key area

Maturity  Matrix,
suggestions as shown in Fig, 2.

The TPI model has 20 key areas, most of which
relate primarily to
acceptance testing. The 20 key areas are divided into

five areas:

Life

Checkpoints,

improvement

cycle,

and

Improvement

Grade

of system and

Check point Suggestions for improvement

Technique, Infrastructure, Fig. 2. Structure of TPI

Organization and others. Details are shown in Table

Table 1. Key area of TPI

Area Key area Explanation
Testing strategy is focused on finding the most important defects as soon as possible and at
Test strategy | low cost. Therefore, strategies should define what specific requirements and quality risks are
detected by the tests
Life—cycle model of the test process consists of several steps: planning, preparation,
) . specification, execution, and termination. At each stage, several activities are implemented and
Life-cme Life-cycle iy , o . !
each activity must be defined by the objectives, inputs, processes, outputs, dependencies,
model ' : : . .
applicable techniques, tools, tools, documentation, etc. The life cycle model increases the
predictability and controllability of the test process.
Moment of | Moment of involvement is usually after software development. Nevertheless, it is advantageous
involvement | to start the test process early in order to defect removal to be quick and cost-effective.
Estimation | Test estimation and planning should indicate which activity, when and how much cost and
and planning | manpower is needed.
T.QSt . Test specification should define how to derive test cases. The application of this technology can
specification : . ) "
fechniues provide the quality and depth of the test and increase the reusability of the test.
Technolol ) - - , ; ;
o Static test | Static test techniques test the product without executing the program, so checklist can be used
techniques | very usefully.
Metrics mean a quantitative observation of products / process characteristics. This is an
Metrics important factor in tracking the progress of the process and the quality of the system. It is also
used to control the test process and compare different systems or processes.
Test Test automation provides automated help for the test process. Using the tools, you can get
automation |many benefits in time and flexibility.
Test environment consists of procedures, hardware, software, communication means, buildings,
Test : : . . . .
Infrastructure ) offices, databases and files. The test environment can have a serious impact on quality,
environment
schedule, and cost.
Office A good office environment and an office environment in a reasonable period of time have a
environment |positive impact on motivating testers and improving work efficiency.
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Organization

Commitment
and
motivation

The commitment and motivation are a prerequisite for smooth testing. Not only the tester but
also the appointment and motivation with the project manager.

Test function
and training

The correct configuration of test functions and training is also important. There is a need for an
appropriate configuration with different backgrounds, tasks, and knowledge.

Scope of
methodology

Organizations should use a generally applicable scope of methodology in all cases. However,
details should be included so that they do not need to find the same thing again every time.

Communication

Communication is an important factor in performing a smooth test process, optimizing the test
strategy, tracking progress, and improving quality. It's very important in test teams who have
other skills.

The reporting objective should be set so that important proposals can be made to the

Reporting | customer regarding the product and development process, as well as the content of the
discovered defect.
Defect Good defect management should be able to track over the entire life cycle of defects and
management | analyze the impact on quality.
Testware management is always maintained and should be managed to be reusable at any
Testware | time. Test outputs generated in addition to testing plans, test specifications, test databases, test
management | files, and test files shall also be managed. If configuration management for these outputs is

done, testability will rise.

Test process
management

Four levels of planning execution, maintenance, and coordination are essential for effective
control of all test activities and processes. These steps should be identified by all testing
activities and. Test Process Management processes.

etc

Evaluation

Evaluation is an activity that examines intermediate deliverables, such as requirements and
design documents, suggesting that defects can be detected early in the product. Early detection
of defects can save as much time and money.

Low-level
testing

Unit tests and integration tests, usually done by developers, belong to low-level testing, usually
because there is no burden on communication, and error detectors is an error provider and
error modifiers.

Table 2. Test maturity matrix

1213l a5 6]l 7] 89wl
Key areas Controlled Efficient Optimizing
L Test strategy A C D
L Life—cycle model A B
L Moment of involvement A B C D
T Estimating and planning A B
T | Test specification techniques | A B
T Static test techniques A B
T Metrics A B C D
| Test automation A B C
| Test environment A B C
| Office environment A
O| Commitment and motivation | A B C
O] Test functions and training A B C
0 Scope of methodology A B C
) Communication A B C
0 Reporting A B C D
0 Defect management A B C
0 Testware management A B C D
O| Test process management | A B C
- Evaluation A B
- Low-level testing A B C
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With the satisfaction level of detail 1 to 5, a
control level is reached, indicating that the test process
is being controlled, which corresponds to level 3 of
the CMM. At the control level, a test step is defined,
and the test depth in each step is matched with the
defined test strategy. Also, at the control level, test
specifications are made, faults are reported,
communication is take placed, and testware and test
operations are managed. With the satisfaction level of
detail 6 to 10, the efficiency level is achieved, and
the test process is automated, integrated, and settled in
the development organization. Finally, the optimization
level is achieved by satisfying the level of detail of
11 to 13[7], which is perceived as an everyday

improvement of the organization.

[ll. TPIl-based Test Process Improvement

The process and necessary activities that improve
the maturity of the test process of an organization or

project using TPI are shown in Fig. 3[8].

3.1 Recognition sharing and target selection

The desire to improve the test process often comes
from experience with many problems that have
occurred during testing. The answer to these problems
can only be achieved through improvement of the test

process, and successful improvement can only be

. Recognition sharing |
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achieved if the stakeholders share the perception. As
shown in Fig. 3 in section 1, A company has
improved the passing rate during the first inspection
up to the present, but it has not improved
dramatically. The first step toward change is to obtain
agreement that stakeholder needs to improve the
testing process through such objective results. The next
step will be to select the scope for change. In less
than a few months, you should select the parts that
can demonstrate the effectiveness of the test process
improvement by reducing the likelihood of failure
faster, less costly. In the case of A company, the 10
project part of the external SI project of the A center
was selected as the test improvement

target[9][10].

process

3.2 Current level assessment

The most important part for improvement is to
grasp the current state accurately, and TPI provides a
model and method to help it. TPI provides about 200
checkpoints for each core area, and you can perform
a current assessment by describing Yes / No answers.
For reference, TPI provides an Excel tool defined as
Macro that can automatically calculate the current
level. Table 3 shows the test results of the external SI
project part of the A company A center. By
displaying the achievement level for each key area in

color, it is easy to grasp the current level.

] 1
i~ Current level assessment v—-‘ Deriving Improvements
L J -

Establish execution plan

i

Fig. 3. Change process
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3.3 Deriving improvements

Using the test maturity matrix evaluated as in Table
3, we can select the areas of improvement that should
be applied first. The grade is displayed at the lower
level of detail, but the core area that has not yet been
achieved is the top priority. In Table 3, seven key
areas are achieving grade A, and 13 key areas are not
yet achieving grade A. The maturity matrix shows that
the following four key areas with grade A at one
level of detail among the 13 key areas should be
improved first[11].

1. Test strategy
2. Lifecycle model
11. Promise and Motivation

15. Reporting

In this case, in the case of the life-cycle model
area, the evaluation result of itself is class A, but the
class A is not achieved because it has dependency on
the appointment and the synchronous area. In other

words, TPl model shows dependency relation that

Table 3. Test maturity matrix

there is no effect on actual test execution without
existence of promise and motivation. This dependency
is the part where TPI is more practical than other
models. Therefore, in order to achieve the level of
model area, the

the life cycle promise  and

improvement of the synchronization area must
precede. As a result, in order to improve the testing
process of the 10 part of the external SI project, A
company confirmed that the improvement of the three
key areas of test strategy, promise, motivation and

reporting should be promoted first.

34 Plan and execute

TPI provides improvement proposals for achieving
the next grade of each core area, and S has decided
to pursue the following three plans through the
improvements provided by the model and its own
analysis. It also prioritized improvements that were

made to facilitate smooth and rapid improvements.

11. Promise and motivation — Lack of awareness

of test — Strengthen test education

123l a]s |6l 7] 8]9]w[nn[n]1s
Key areas Controlled Efficient Optimizing
L | Test strategy A C D
L | Life-cycle model A B
L [ Moment of involvement A B C D
T | Estimating and planning A B
T | Test specification techniques | A B
T | Static test techniques A B
T | Metrics A B C D
| | Test automation A B C
| | Test environment A B C
| | Office_environment A
O | Commitment and motivation | A B C
O | Test functions and training A B C
O | Scope of methodology A B C
O | Communication A B C
O | Reporting A B C D
O | Defect management A B C
O | Testware management A B C D)
O | Test process management A B C
- | Evaluation A B
- | Low-level testing A B C
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12. Reporting — Insufficient defect management —
Proliferation of defect management automation tools
1. Test strategy — No test strategy according to

project characteristics — Provide guide

In order to plan and implement the implementation
of improvements, it is necessary to find an approach
that is appropriate to the context of the project and
the organization. In case of A company, we have
recently rely heavily on the partner companies for
development of external SI projects.

As a result, there is a continuing decline in test
perception due to collaborations with vendors that lack
process awareness and lack of awareness of software
engineering. Therefore, we made improvements that
strengthen the test training to be a top priority. In
order to strengthen the test education, we have opened
a new regular curriculum and continue to test the
field project.

In addition, in the standard process of A company,
the stepwise defect report preparation is set as a
mandatory item, so the project itself performs these
activities. However, due to the fact that most of the

projects are being scheduled, there is little real control

over the defects found. In other words, management is
not systematically carried out until defects are found,
corrected, and finally finalized. Thus, by supporting
automated defect management tools as shown in Fig.
4, defect management is strengthened, So that the

effect of real time reporting can be obtained.

3.5 Accessing improvements

These should be

reassessed and new improvements should be made to

improvements periodically
ensure that test process improvements are constantly
being made. the results of the same evaluation are
shown in Table 4.

As shown in Table 4, Test strategy, Moment of
Metrics, Test Testware
Management s improved part of Table 3,

involvement, environment,
an
achieving a new A grade in five key areas and
achieving B grade in one area. However, we have yet
to achieve the A rating due to lack of improvement
activities in the test strategy area, and we plan to
make it a top priority improvement target and carry

out improvement activities.

=
|
i

e

Fig. 4. Change process
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Table 4. Test maturity matrix

1] 21 3] 415 6 | 7 [ 8] 9 [10[11]12]13
Key areas Controlled Efficient Optimizing
L | Test strategy A C B
L | Life-cycle model A B
L | Moment of involvement A B C B
T | Estimating and planning A B
T | Test specification techniques| A B
T | Static test techniques A B
T | Metrics A B C B
| | Test automation A B C
| | Test environment A B B
| | Cffice environment A
O | Commitment and motivation | A B C
O | Test functions and training A B C
O | Scope of methodology A B B
O | Communication A B C
O | Reporting A B C D
O | Defect management A B C
O | Testware management A B C A
O | Test process management A B C
- | Evaluation A B
- | Low-level testing A B C
IV. Conclusion Improvement, a practical step-by-step guide to

Among the several models proposed to improve the
test process, we briefly introduced the TPI, and
introduced the test process improvement activities and
results of the A company. By performing improvement
activities based on the process model, we were able
to perform progressive, effective and continuous
process improvement.

Through this, we found that

appropriate model to improve the quality of the

choosing an

process, rather than one-time improving the process for
achieving certification, is crucial to improving the
process of improving processes. Although TPI has the
advantage that it can be used in organizations that do
further

improve TPl model and

not apply enterprise-wide process models,

research is needed to
application methods to perform a complementary role
and avoid overlapping roles in organizations that

already apply models such as CMML
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