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Abstract

The role of technology in supporting knowledge management is very vital. The knowledge repository system is the foundation
of knowledge management and its implementation. Knowledge sharing, discovery, and other knowledge processes will be more
accessible through proper knowledge repository system as an organizational knowledge base. This research explored various
approaches employed by practitioners and researchers in designing a knowledge repository that allowed people to study and
implement the knowledge repository as needed. A Systematic Literature Review (SLR) method proposed by Kitchenham was
used to answer three research questions; (1) how is model knowledge storage in an organizational repository developed? (2)
what tools can help create a knowledge repository? (3) what are features that should be present in a knowledge repository? It
was confirmed that the repository storage model was mainly represented in the ontology model. Furthermore, the technologies
for creating knowledge were Protégé and Neo4j graph-based databases. In addition, features that were mostly applied in the
knowledge repository system included data catalogs, search, API, knowledge management, visualization, rule-based and case-

based reasoning.
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1. Introduction

One of the most critical aspects of knowledge
management is acquiring one’s knowledge and
expertise to be accessed and learned more broadly [1].
According to [2], there are two types of knowledge;
explicit knowledge and tacit knowledge. Explicit
knowledge is generally represented in the forms of
narratives or numbers. Meanwhile, tacit knowledge is
knowledge in the form of insight, intuition, or hunch in
one's mind [3]. Organizations can adopt two types of
knowledge sharing which included personalization and
codification [4]. Personalization is a way of sharing
knowledge with individual within social contacts. On
the contrary, codification is done by codifying
knowledge and storing it in a repository for easier
access.

Information technology plays different roles in these
two knowledge management strategies. In codification,
technology stores the knowledge, while in
personalization, it rather supports social interaction [5].
In codification, a knowledge repository system
manages the knowledge of an organization. The
implementation of knowledge processes such as

knowledge capture, knowledge sharing, and knowledge
discovery will be more straightforward through a
knowledge repository system that servers as an
organizational knowledge base.

Knowledge repository also acts as an organization's
memory where habits, history, business processes,
human knowledge, and other information are stored
integrated into a system [6]. Valid and actual data
obtained from previous knowledge helps in generating
innovations. In addition, the existing knowledge can
increase the efficiency of solutions applied to address
the existing problems. The utilization of current
knowledge offers various advantages including:
reducing product development time and costs, avoiding
duplication of development, reducing routine tasks,
expanding and deepening recent experience, shortening
training time, and systematically accelerating work [7].

In the practice, building a knowledge repository has
many challenges that include unclear definition of
goals, inaccurate data, weak knowledge sharing culture,
and forgetting to update the knowledge that has been
stored [8]. Defining the goals influences the design of
the knowledge repository implementation. In this
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research, approaches that have been employed by
practitioners and researchers in designing a knowledge
repository were identified to allow authors study and
implement it as needed.

Knowledge repository is the most critical asset in
implementing knowledge management. However,
knowledge management varies widely according to
organizational goals. Some authors summarize
challenges in modeling knowledge stored in a
knowledge repository system. The rapid development
of technology also makes it difficult for an organization
to choose the proper hardware and software to build a
knowledge repository system with good mapping of the
knowledge management  functionality to fit
organization’s needs of specific functions and features
in the knowledge repository system.

In regards to the research problems, the research
questions were formulated as follows (1) What is the
model for storing knowledge within the organization in
a repository (2) What technologies can help create a
knowledge repository system and (3) What features
should be in a knowledge repository system?

This research is the initial stage of a series of research
that the author will conduct. This research is expected
to be the basis for preparing the models, designs, and
architectures for implementing knowledge repositories
in IT support units in government institutions in
Indonesia. The results of this research are expected to
contribute to further studies and provide more
comprehensive benefits. Research has not been limited
to a particular domain context that it opens up the
opportunity to become an insight for other researchers
in understanding developments and trends in the
implementation of the knowledge repository system.

2. Research Methods

This research employed the Systematic Literature
Review (SLR) method by Kitchenham consisting of
three stages in filtering the literature as shown in Table
1.

Table 1. SLR Stage by Kitchenham

Procedure

Identify needs

Formulate the review’s research question
Identify relevant literature

Perform a selection of primary studies
Perform data extraction

Assess studies quality

Conduct synthesis of evidence

They are writing research output in an
article.

Stage
Planning

Conducting

Reporting

At the planning stage, the authors identify phenomena
related to the research topic. The topic of knowledge
repositories has a broad scope, and there has been a lot
of research done in this field. Approaches proposed by
other researchers are very diverse. The author wanted to

collect only relevant studies to form a basis for further
research using the SLR method. After that, the writer
formulated the research questions to be answered in this
research. To define the scope of the literature, the
structure of the research questions is presented in Table
2.

Table 2. Literature Search Structure

Population
Intervention

knowledge repository system
architecture,  design, implementation,
construction, framework, prototype

Comparison -

Outcome architecture and implementation knowledge
repository system in the organization

Context government, academic, industry,

organization

Literature search from journal databases was performed
to obtain journal articles and papers related to
technology and computer science. The databases
included (1) Scopus, (2) Science Direct, (3) ACM
Digital Library, (4) Emerald Insight, and (5) IEEE
Xplore. The keywords were: “knowledge repository”
AND (system OR application) AND (construct* OR
framework OR model OR prototype OR architecture).
The inclusion and exclusion criteria of the screening
process are listed in Table 3.

Table 3. Inclusion Criteria and Exclusion Criteria

Stage Inclusion Criteria Exclusion Criteria
- Initiation - According to the - Not written in
Stage search keyword English
- Written in English - Published outside
- Published 2015- 2015 -2021
2021
- Proceeding or
journal
- Stage 1 - Implementation of - Not proposed
(Selection the knowledge knowledge
of'title and repository system repository system
abstract) - Propose design, - Only determine
model, framework, influence factors
or architecture - Only use
knowledge
repositories such
as text mining
and others
- Stage 2 - Model and - Repository other
(Selection architecture of than for
Full-Text) knowledge knowledge
repository system management
for improving the needs
knowledge
management
process

The author then ensured that the selected literatures had
met the predetermined criteria as listed in Table 4.

Furthermore, the authors extracted the data from the
literatures obtained to be classified and categorized
based on certain specific criteria for further analysis.
The classification criteria included the research
objectives, research domain or context, artifact output,
knowledge repository features, and the technology
employed.
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Table 4. Literature Assessment Criteria

No Question

1 Does the article explain the purpose of the research?

2 Does the article include a literature review and
background related to the research?

3 Does the article include related research and point
out the differences?

4 Does the research explain the model, framework,
design, or architecture of the knowledge repository
used?

5 Does the article write about the advantages of using
a knowledge repository?

6 Does the article explain the research output?

7 Does the article produce conclusions that answer the
research problem?

8 Does the article recommend further research?

3. Results and Discussions

Literatures were retrieved from five research databases,
namely Scopus, Science Direct, ACM Digital Library,
IEEE Xplore, and Emerald Insight, with the search
results, as shown below.

Table 5. Literature Results

Initiation

Database Stage Stage1  Stage 2 Quality
Scopus 199 37 20 18
Science Direct 12 - - -
ACM 47 -

IEEE Xplore 35 4 2 2
Emerald Insight 21 - - -
Total 314 41 22 20

* there is duplication

Table 5 shows that at the initiation stage, 314 pieces of
literature were retrieved. They were then sorted based
on the relevancy of the titles and abstracts, leaving 41
literatures that met the predetermined criteria. The 41
literature were then thoroughly studied and analyzed,
where only 20 literatures were included as the data of
this reseach for further analysis. Table 6 presents the
literature review summary that is divided into four
categories; research domain, features, technology, and
the artifact output. The categorization made it easier to
find the gaps among those research.

The author then reviewed and analyzed the selected
literature from several points of view. Before answering
the research questions, the proportion of the research
domain about the knowledge repository system was
determined in advance as follows.

The domain of knowledge repository system research is
mainly applied in the manufacturing and academic
industries as shown in Figure 1. The manufacturing
industry is an industry that produces various kinds of
component products, such as engineering equipment,
electricity, or others. The knowledge repository is the
biggest asset for managing the product knowledge to
assist in manufacturing other products. The education
sector has also implemented the knowledge repository

system to connect the information from practitioners to
learning activities.

Table 6. Research Gaps

No Literature Feature Technology

1 [9] API Endpoint RDF, SPARQL,
recommender Apache Jena,
system Ontology

2 [10] searching, MySQL, Django
similarity
checking,
machine learning
to automate
extraction

3 [11] searching, PHP
metadata

4 [12] semantic MySQL
indexing

5 [13] data catalog WordPress

6 [14] rule-based, case- ontology
based, model-
based

7 [15] API Endpoint Ontology

8 [16] semantic search Ontology

[17] search, task list, FTP, DBMS

forum, profile,
virtual folder,
chat, framework
development,
library

10 [18] form input, Protégé, RDF,
ontology SPARQL, SWRL
representation,
searching

11 [19] crawling, parsing, MySQL, Neo4J,
visualization Protégé, OWL,

API

12 [20] graph ontology, sensor

13 [21] CRUD, query, RDBMS
sharing

14 [22] interactive map, Minerva
knowledge
representation,
text mining,
network analysis

15 [23] knowledge RDBMS
representation,
knowledge
navigation

16 [24] searching, Protégé, Apache
knowledge Jena, RDF,
presentation, SPARQL
knowledge
service module,
ontology
management
module

17 [25] data catalog, web application
searching

18 [26] decision support UML
system

19 [27] streaming data neo4j DB, jess
loading, rule- engine
based engine,
query

20 [28] knowledge map, visualization
knowledge

classification
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Figure 1. The proportion of Research Domains Related to
Knowledge Repository

After that, the literatures were reviewed to find answers
to the research questions.

RQ1: What is the model for storing knowledge within
the organization in a repository?

The answer to this question was proposed based on the
examination of the models used by prior researchers to
store knowledge in the knowledge repository. The
results of the analysis can be seen in Figure 2.

10
8
6
4
2
0 | e
Ontology RDBMS Knowledge UML
Map

Figure 2. Knowledge Repository Storage Model

One of the most widely used method for modeling
knowledge is the ontology model. The ontology model
is able to compose entities based on the desired specific
classification, attributes, functions, and relationships.
As a repository of diverse knowledge, a knowledge
repository requires complex modeling that fits the
organizational context. The ontology model supports
these needs and can be implemented on various
platforms. In addition to the ontology model, some
researchers still used the Relational Database
Management System (RDBMS) to manage knowledge.
Several other researchers still used Knowledge Map and
UML.

RQ2: What technologies can help create a knowledge
repository system?

Supporting technology used in developing a knowledge
repository system varies according to the organization’s
needs. From the literature review, the author
summarizes the tools and software used to build a

knowledge repository system as shown in the following
figure:

Jess Engine
FTP

Django
Apache Jena
NeodJ

PHP
MySQL

Protégé

o

2 4 6 8 10

Figure 3. Knowledge Repository Development Tools Based on
Number of Research

The most widely used tool for building a knowledge
repository is Protégé. Protégé is open-source software
that is used to build ontology models. This software can
also export models in RDF or SWRL format. The data
storage database with the ontology model is Neo4J, a
graph-based database that is quite popular in repository
development. In addition, there are still some
researchers who used standard technologies such as
PHP, MySQL, and Django. Researchers also used
Apache Jena combined with an ontology model for
knowledge repositories and an inference engine for
rule-based reasoning needs.

RQ3: What features should be in a knowledge
repository system?

Knowledge Repository System is a system created for
specific purposes of certain organization or company.
In this section, the author summarizes the features used
in the selected literature.

Table 7. Features of Knowledge Repository System

No  Feature Literature
1  API Endpoint [9], [15]
2 Searching [10], [11], [14], [16]-[18], [21], [24],

[25], [29]
[9], [11], [28], [29], [13], [14], [17],
[18], [21], [22], [24], [25]

3 Data Catalog

4 Semantic [12]
Indexing

5 CRUD (Create, [13],[17],[18], [21], [25], [29]
Read, Update,
Delete)

6  Rule-Based [14], [27]

7  Case-Based [14]

8  Crawling [10], [19]

9  Visualization / [18], [19], [22], [24], [28]-[30]

Knowledge Map

10  Data Streaming [27]

The features in a knowledge repository are very diverse
(See Table 7). The essential elements commonly
applied to a knowledge repository are data cataloging,
knowledge retrieval, visualization, and knowledge
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management. In addition, there are other features such
as API endpoints, semantic indexing, rule-based and
case-based reasoning, crawling, and data streaming.

Based on the results of the literature review, research on
the knowledge repository system in government
agencies was still limited, even though government
institutions possess unique characteristics compared to
other institutions. Government institutions mainly
function to provide excellent service to the community.
Thus, the perceived benefits are not only offered for the
internal organization but also for the community. From
20 selected literature, only one literature was related to
government, namely the construction of a knowledge
repository system at tax institutions in Thailand. The
knowledge repository system in  government
institutions needs to be studied more deeply for more
open government and more manageable knowledge to
formulate policies in order to make more effective and
efficient decisions.

4. Conclusions

Developing a knowledge repository system is the first
step to the implementation of knowledge management
in an organization or company. Planning in designing a
knowledge repository significantly affects the
achievement of the expected goals in a knowledge
management system. The results of the literature review
done in this research showed that the mostly-used
repository storage model is ontology model, types of
tools for knowledge creation are Protégé and Neodj
graph-based database and many practitioners also used
RDBMS to store knowledge. Third, the most widely
applied features in the knowledge repository system are
data catalogs, search, API, knowledge management,
and visualization. Meanwhile, if the knowledge
repository requirement is used as a decision support
system, then the ontology model development, rule-
based implementation, and case-based reasoning must
be prepared. The preparation of the knowledge structure
should be an essential concern among knowledge
repository developers. Literature also showed that it is
necessary to define the most general to the most detailed
features to understand complex knowledge. This kind
of knowledge structure makes it easier for users to learn
knowledge from a Knowledge Repository System.
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