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Abstract: Software quality is affected by its
development process. The software development
process, in general, goes through several stages,
including project management, system requirements
analysis, architecture, and design, implementation and
testing. On each of these stages it cannot be separated
from the process of capturing, storing, transferring and
sharing knowledge between the developer and the
stakeholders. This systematic review aimed to analyze
the knowledge management process in the software
development process. In this systematic review we
used the Preferred Reporting Item for Systematic
Review and Meta-Analysis (PRISMA) guidelines. We
reviewed twenty-two works of literature from several
publisher sources and analyzed the knowledge
management process in software development. The
analysis revealed that the knowledge management
process has an essential role in improving the quality
of software developed. As a conclusion of this
systematic review, knowledge management is one of
the factors in determining software quality.

Keywords: Software Development,
Management Process, PRISMA.

Knowledge

INTRODUCTION

The software development process can sometimes be very complex because it is

influenced by the size of the user, the complexity of the product, and the requirements that
must be met. The complexity of the development can be somehow easy if the entire software
team understands and follows the process. Kraeling and Tania revealed some of the processes
that must be followed in software development, which are project management, system needs
analysis, architecture and design, implementation, and testing [1].
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To be able to understand and follow the process, the whole software developer teams
are inseparable from the knowledge management process, which is the capture process,
which means the process of extracting expertise and knowledge from experts [2], storage
which means storing knowledge from experts and making it accessible or reused [3], sharing
which means the process of spreading new knowledge [4], while the transfer of knowledge
according to Van Den Hooff and De Ridder (2004) means the process of sharing complex
knowledge in a particular direction from one place, person or owner to another [5].
According to Szulanski (2000), knowledge transfer has two main components, namely the
source that provides knowledge and the recipient who acquires it, knowledge transfer not
only shares knowledge but also requires the application and absorption of knowledge
received in a new context, so knowledge transfer results in assimilation new knowledge [5].

The quality of a software product is determined by the quality of the process that the
software development team has followed. This raises the question of how knowledge
management processes support or contribute to producing high-quality software products or
according to the needs of stakeholders. To answer this question, we present a systematic
review that identifies or analyzes the role of the knowledge management process in
improving software development quality. We want to know how the knowledge management
process approach supports the software development process and specifically which
processes (capture, storage, sharing and transfer) support it well.

The contribution of this paper is a comprehensive review of the knowledge

management process approach to software development developed in the last five years. The
main aspect of this systematic review is identifying the knowledge management process in
published software development in reputable journals. We identify the evidence from the
study by considering the four knowledge management process variables in software
development.
The rest of this paper is organized as follows. In chapter 2, we provide an overview of basic
concepts of the software development process and knowledge management process. Chapter
3 presents the objectives and research questions. In chapter 4, we make a specific detail about
the research methods used in preparing this systematic review. We provide details related to
our money activities at each of these stages. In chapter 5, we present the results of a quality
assessment of the literature review we chose and we use to answer the research questions we
have set in the previous chapter. In chapter 6, we discuss the implications of this literature
review in the software development process, and in chapter 7, we draw conclusions.

LITERATURE REVIEW
Software Development Process and Knowledge Management Process
Quality management and Software Development Process

Acceptance of software quality is a match of values that can be accepted by vendors who
execute the development phase with customers who outsource the work. Quality management
from the perspective of the software development process consists of two considerations,
namely quality control and quality assurance. Quality control as an observation technique and
activity used to meet quality requirements. While quality assurance as a planned activity,
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systematically implemented according to a quality system so that the quality requirements for
software products can be met. In the context of the process, quality control is supported by
tools and competencies of people in supporting and carrying out activities. While quality
assurance takes place, the software process must be engineered through appropriate activities
[6].

Group tasks in a software development process are related to the achievement of
meaningful sub-goals, the use of tools that contain efforts, and quality standardization for a
work system. Decomposition of objectives in a process is seen in terms of the succession of
activities carried out by defining work systems, namely phases, work systems that are
abstractions of processes and tasks that are primitive of a process. The phase can be identified
with professional responsibility whereas the work system can be partially identified with
technical objectives and fulfillment of professional responsibilities. Tasks can be identified
by the process of responsibility of professionals who play a role in the development of the
software. In the software process, before engaging in the software design process, we need to
know the requirements and how to perform tasks in the software process. So Zope (2015)
validated the software process as a good interleave between software design, software design
process and software construction process [6].

The software development process gradually evolves from weights, stage-based
processes, which are built on the assumptions of the requirements and divides the
development process into different sequential phases based on these requirements, such as the
waterfall model, prototyping, etc. As seen in Figure 1 below:

Traditional development Agile and Lean development
Heavyweight, stage-based, Lightweight, flexible, adaptive
static processes processes

Continuous deployment
(Humble and Farley [16])

Lean software development |
Poppendieck and Poppendieck [15])
Agile methods . ok
(Agile Manifesto [11])
Unified process .
(Jacobson et al. [14])
Spiral model -
(Boehm [5))
Prototyping model T
(Agresti [13])
Iterative enhancement model
(Basili and Tumer [12])
Waterfall model -
(Royce [3])
-
l
1970 1975 1986 1986 1999 2001 2003 2010
source : [7]

Figure 1. Contributions to the software development process for decades
Figure 1 illustrates a process-centric model that is considered to be deterministic and
iterative which and this model has lead to a flexible approach, which emphasizes the ongoing
software evolution of function, flexibility, speed, face-to-face communication, customer
involvement and few artifacts [7]. The evolution of the process model occurs to fulfill the
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goal of software quality. Software quality implies and states stakeholders' various needs and
their values. Characteristics of software behavior is a function of system results, the system's
impact on stakeholders, a measure of the level of customer satisfaction and a measure of the
ability of the system to enable users to complete tasks. Everything in the system that
contributes to the creation of value to stakeholders and the value carrier is considered as the
quality of the system or software. Stakeholder value arises from a series of quality solutions
such as function, integrity, performance, security, usability, business sustainability, response
time, regulatory compliance, reuse, and others.

Knowledge Management Process

In a knowledge-based society, people are expected to not only have access to information
and knowledge but be able to find value and create new information and knowledge quickly.
They are also expected to communicate this to others, and work productively and collaborate
with others. The process of sharing and communicating knowledge will help people to be
creative and innovative [8]. Likewise in the software development process, the process of
finding, organizing, transferring and using information becomes vital in achieving software
quality, which is the essence of knowledge management. Knowledge management by Lee
(2001) is defined as the process of capturing, storing, sharing and using knowledge.

According to the literature, various researchers have introduced knowledge management
processes differently. Delong (1997) revealed that knowledge management processes consist
of the process of capturing knowledge, transferring knowledge, and applying knowledge.
Whereas Probst et al. (2000) claimed that the knowledge management process includes
identification of knowledge, sharing of knowledge, disseminating knowledge, applying
knowledge and storing knowledge. Tiwana (2000) also revealed that the knowledge
management process includes the acquisition/creation of knowledge, sharing/dissemination
of knowledge and utilization of knowledge [9].
Based on a literature review of knowledge management, it can be concluded that the process
that occurred in knowledge management is the process of capture, storage, and reuse,
transfer, and sharing of knowledge.

RESEARCH METHODS
The overall aim of this literature review is to identify a knowledge management process
approach that can support the software development process. Therefore, we formulated the
research questions (RQ) as follows:
e RQ1: Does the knowledge management process (capture, storage, and reuse,
transfer and sharing) support the software development process?
e RQ2: Which knowledge management process supports software development
process the most?
¢ RQ3: What activities in the software development process can be supported by the
knowledge management process approach?
In RQ1, we identified a knowledge management process approach that supports the software
development process that we obtained from a systematic review. This information helps us
determine the knowledge management process support that is most used in the software
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development process to answer RQ2. The results of the identification list supported by our
knowledge management process are used to answer RQ3. We hope that with these three RQs,
readers will get insights related to knowledge management process support in the software
development process.

We conducted this research as a systematic review which we compiled using the PRISMA
guidelines [10]. The PRISMA Guidelines provide twenty-seven items that need to be
considered in preparing a systematic review.

The literature we reviewed as material for this systematic review is the literature that
discusses knowledge management processes in the software development process. We apply
the eligibility criteria in the literature that we will review, namely the literature published by
Science Direct, IEEE, Emerald, and Sage. We only select literature published in 2015 or
more to ensure the up-to-date study that we will review. We limit the type of literature that is
only literature in the form of journals and proceedings. In searching for literature we use the
following keywords in each publisher source:

e “Knowledge management” & “ Software development”
e “Knowledge management” & “ Software engineering”
o “KM” & “Software development”

o “KM” & “Software engineering”

The literature collected from the search process will be filtered several times. In the

first filter, we eliminate all literature from search sources by looking at the suitability of the
keywords we have set previously. In the second screening, we eliminate duplicate literature.
Next, we ensure the relevance of literature by reading abstracts and skimming the contents.
The process of screening literature is carried out independently by each group member of two
people.
After the literature is obtained, we conducted a review of the written material that will be
used as a reference in writing a systematic review. As a result of this review, we posted it in a
summary that lists the knowledge management process along with the activities of each
literature. The process of selecting data inserted in the matrix was carried out based on the
results of mutual agreement between group members. In this systematic review, we focus on
activities that are included in the knowledge management process revealed by literature
sources. The process of validation of reading material was carried out using a peer review
method conducted by each group member to the reading material read by other group
members. To minimize errors in interpretation each reviewer crosschecks the results of the
review of other group members. Then the reviewer mapped some possible differences in the
results of the review obtained from the literature. The main measure (primary measure) used
in this systematic review is the activities in the software development process that reflect the
knowledge management process.

FINDINGS AND DISCUSSION

Our search of the ScienceDirect, IEEE, Emerald, and Sage databases resulted in a total
of 754 citations. However, from 754 existing literature, only 56 literature whose titles have
relevance to the keywords that have been determined, most of the literature does not focus on
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the software development process. From 56 literature, we made selection by removing
duplicate citations. It turned out to be found one duplicate literature so that there were 55
literature left. After that, we proceed with another selecting process by reading abstracts and
skimming the contents that fit or are relevant to the purpose of systematic review. In the final
stage, we obtained 25 literature that met the requirements. We made these results as a
reference for conducting a systematic review.

Pencarian pada penerbit
ScienceDirect. IEEE, Emerald dan
Sage

A4

Hasil untuk semua kombinasi kata
kunci pencarian
(n:754)

l ,,

Dipilih Dieliminasi
(n:56) (n:698)

A4

Penyaringan literatur berdasarkan
duplikasi judul atau literatur

A4 A4

Dipilih Dieliminasi
(n:55) (n:1)

v

Penyaringan literatur berdasarkan
abstrak dan isi

4 v

Diplih Dieliminasi
(n:25) (n:30)

Figure 2. Literature Selection Flow

The characteristics of the literature that we have received are literature that is following
the topic, which discusses the knowledge management process in the software development
process. We accept types of journal literature and proceedings published in 2015 or more. In
the validation process we set the control variables namely knowledge capture, knowledge
storage, and reuse, knowledge sharing and transfer. From these three variables, we made a list
of literature that mentioned the knowledge management process support, which we then used
to answer RQ1. The results of the knowledge management process identification in the
literature are shown in table 2 below:

Tabel 2.
The list of knowledge management process that supports the software development process
Literature | Knowledge | Knowledge | Knowledge Knowledge management process

capture storage and | sharing and
reuse transfer
[11] No No Yes Knowledge transfer in
development and  operational
(DevOps)
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Literature | Knowledge | Knowledge | Knowledge Knowledge management process
capture storage and | sharing and
reuse transfer

Software development plays a role
as a way to integrate development,
delivery, and efficient operations
in order to support and improve
software quality.

[12] No No Yes Knowledge transfer plays a role in
increasing effectiveness in
communication and collaboration
activities with stakeholders to
improve the quality of the
software. It manages stakeholder
knowledge.

[13] No Yes No Knowledge storage and reuse play
a role in increasing the
effectiveness and efficiency of
software maintenance by storing
documentation and maintenance
experience codified in a database.
[14] No Yes No Knowledge storage and reuse play
a role in expanding the knowledge
lost when developing software
that uses agile process models.
[15] Yes Yes Yes Knowledge capture, storage and
reuse, transfer, and sharing play a
role in capturing, sharing and
documenting an  architecture
software that has implications for
reducing maintenance costs and
increasing system understanding.
[16] Yes Yes Yes Knowledge capture, storage and
reuse, transfer, and sharing play a
role in capturing, maintaining,
sharing and reusing the knowledge
of architecture software in the
software development process.
[17] No Yes No Knowledge storage and reuse are
necessary to document tacit
knowledge from open-source-
based software  development
projects. In the open-source
software development project
some of the contributors are
volunteers with a duration of
involvement, which is mostly
uncertain. This documentation
provides an opportunity for tacit
knowledge to be reused in the
future by contributors to the next
Open source project.
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Literature

Knowledge
capture

Knowledge
storage and
reuse

Knowledge
sharing and
transfer

Knowledge management process

[18]

Yes

Yes

No

Knowledge capture , storage and
reuse digunakan sebagai strategi
untuk menangkap dan menyimpan
pengetahuan tacit dalam
pengembangan perangkat lunak
agar  proyek  pengembangan
perangkat lunak No mengalami
kegagalan.

[19]

No

No

Yes

Knowledge sharing and transfer
play a role in increasing the
effectiveness of software practice
processes. However, the increase
is also probably influenced by the
culture that exists in the
organization.

[20]

No

No

Yes

Knowledge sharing and transfer
play a role in the communication
process in software development,
which is developed globally.

[21]

Yes

No

No

Knowledge capture plays a role in
the process of capturing the tacit
knowledge of the experts involved
in software development projects.

[22]

Yes

No

No

Knowledge capture plays a role in
the process of capturing tacit and
explicit knowledge in the process
of determining system
requirement specifications so that
stakeholder needs can be well
defined.

[23]

Yes

Yes

No

Knowledge capture, storage, and
reuse play a role in capturing and
documenting knowledge
generated in the testing process,
thus facilitating the process of
reusing knowledge at the next
software testing stage.

[24]

Yes

Yes

No

Knowledge capture, storage, and
reuse play a role in capturing and
storing knowledge in the software
development project process so
that it can be reused in subsequent
projects.

[25]

Yes

No

Yes

Knowledge capture, sharing, and
transfer play a role in capturing
and transferring knowledge in the
communication process between
end-users and software
developers.
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Literature | Knowledge | Knowledge | Knowledge Knowledge management process

capture storage and | sharing and
reuse transfer
[26] No No Yes Knowledge sharing and transfer in

the development of open source-
based software plays a role in the
process of knowledge transfer
between the software development
team. The process creates a
knowledge network that supports
software development.

[27] Yes No Yes Knowledge capture, sharing, and
transfer of software development
projects play a role in detecting
problems in collaborative
communication between
development teams so that they
can support the success of
software development projects.
[28] No No Yes Knowledge sharing and transfer in
software development play a role
in the exploration process of
various skills and opportunities as
well as potential in software
development.

[29] No Yes No Knowledge storage and reuse in
software development projects
play a role in bridging the gap of
understanding in software
development projects. The author
reveals that knowledge storage
supports transfers in the system
sale process.

[30] No No Yes Knowledge sharing and transfer
play a role in the process of
sharing experiences in problem-
solving efforts that occur in the
reuse of open source software

[31] No Yes Yes Knowledge storage, sharing, and
transfer play a role in the process
of collaborative communication
practices in  the  software
development process.

[32] Yes No No Knowledge capture plays a role in
the aspect of  knowledge
acquisition ~ to  continuously
improve the quality of software
products.

Seven literature [11] [12] [19] [20] [26] [28] [30] revealed that there are knowledge
sharing and transfer processes in the software development process. Four literature [13] [14]
[17] [29] revealed that there is a knowledge storage process in the software development
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process. Two literature [15] [16] revealed that knowledge capture, storage, and reuse dan
transfer and sharing processes support the software development process. Three literature
[18] [23] [24] revealed that knowledge capture and storage processes support the software
development process. Two literature [25] [27] revealed that knowledge capture and transfer
processes support the software development process. Three literature [21] [22] [32] revealed
that the knowledge capture process supports the software development process. One literature
[31] revealed that knowledge storage and reuse and knowledge transfer and sharing
processes support the software development process. Although each literature shows
differences, almost all claim that the knowledge management process supports the
improvement of software quality.
Table 3. List of knowledge management processes that support the software
development process the most

Knowledge management process Total
Capture 10
Storage and reuse 10
Sharing and transfer 12

Table 3 above helps to answer RQ2. Table 3 shows that knowledge sharing and
transfer support the process of software development most. The stages of software
development supported by knowledge sharing and transfer are:

e Stages of communication with the role of supporting communication with
stakeholders to ensure software requirements.
e The stages of design and plan with the role of supporting knowledge sharing
and collaboration with software development teams
e The practical or operational phase or integration with the role of supporting
communication between developers and users who operate the new software.
Based on table 2, researchers conducted a mapping of software development activities
supported by a knowledge management process, which was then used to answer RQ3. The
following Table 4 shows the matrix of the knowledge management process in software
development.

Table 4. Matrix of knowledge management process at the software development stage.

Knowledge capture Knowledge storage and Knowledge sharing and
reuse transfer
Architecture design Software Maintenance Integration system, delivery
software system dan operational
system
Software Project Communication Communication
management
Software requirements Design/Architecture Design/Architecture
analysis
Software Testing Software Project
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management

Operational system Software Testing

Software Project
management

Table 4 shows the stages in software development supported by the knowledge management
process.

CONCLUSION AND SUGESTION

This paper highlights the existence of knowledge capture, knowledge storage, and
reuse, and knowledge sharing and transfer processes in the software development process
although only some of the literature reveals all three processes. Table 4 reveals the stages of
software development supported by the knowledge management process so that it can
provide notes to software developers to pay more attention to the knowledge process to
encourage improvement in the quality of software developed.

The purpose of this systematic review is to find out the knowledge management process
support for software development. Knowledge management process is identified based on
three variables, namely knowledge capture, knowledge storage, and reuse, and knowledge
sharing and transfer. By reviewing this literature, it is possible to identify three questions:

. RQ1: Do knowledge management process (capture, storage, and reuse, transfer

and sharing) support the software development process?

. RQ2: Which Knowledge management process supports software development

process the most?

o RQ3: What kind of activities in the software development process can be

supported by knowledge management process?

Regarding RQ1, based on the literature identification results, it is found that each
literature reveals the support of knowledge management processes, although only some
contain all three processes. Thus, it can be concluded that software development requires
knowledge management.

Whereas for RQ2, Table 3 highlights the number of knowledge management processes
discussed in the literature, so it can be concluded that most studies discuss knowledge sharing
and transfer. This shows that there are opportunities to expand research that discusses
knowledge capture and knowledge sharing and transfer processes.

As for RQ3, Table 4 in this paper shows the stages of software development
supported by the knowledge management process, so software developers need to increase
the effectiveness and efficiency of knowledge management processes to encourage
improvements in software quality. Thus, it can be concluded that the knowledge management
process can be a factor in software quality.
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