
  

 

Abstract—This study aims to design a framework for a 

knowledge management system in a cloud computing 

environment using a knowledge engineering approach. The 

research comprised 2 steps: 1) analyzing and synthesizing the 

relevant literature with regard to knowledge management 

systems in a cloud computing environment using a knowledge 

engineering approach and 2) designing a framework for a 

knowledge management system in a cloud computing 

environment using a knowledge engineering approach. Data 

were analyzed using content analysis. A knowledge management 

system consists of four components as follows:  1) knowledge 

retrieval 2) knowledge storage 3) knowledge sharing and 4) 

knowledge publishing. The knowledge engineering approach 

consists of three components as follows: 1) knowledge 

acquisition 2) knowledge storage and 3) knowledge utilization.  

 

Index Terms—Knowledge management system, cloud 

computing environment, knowledge engineering.  

 

I. INTRODUCTION 

Knowledge management systems are becoming important 

for organization when it comes to using information 

technology for the enhancement the knowledge management 

activities such as system development, file management [1] or 

classifying types of data. Knowledge engineering involves the 

sharing and application of knowledge [2] which can be built 

by various systems. The process of knowledge engineering 

involves an adoptable principle of engineering for the 

integration of knowledge with a computer system in order to 

solve problem [3]. 

Cloud computing is a new technology with regard to 

applications platforms which can be used for sharing and 

transferring data through information technology [4]. 

In this paper, we propose a framework for a knowledge 

management system in a cloud computing environment using 

a knowledge engineering approach obtained from the 

synthesis of documents and research studies related to the 

topic. A combination of knowledge management systems and 

knowledge engineering approaches consists of various 

processes such as that of knowledge acquisition, knowledge 

storage, and knowledge utilization. The knowledge 

engineering activities can be applied to knowledge 
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management systems by means of the principles and various 

perspectives of system development. 

 

II. BACKGROUND FRAMEWORK 

The conceptual framework for a knowledge management 

system in a cloud computing environment using a knowledge 

engineering approach consists of: 

A. Knowledge Management System (KMS) 

A knowledge management system (KMS) is the system that 

supports the creation, transference and dissemination of 

knowledge to employees within an organization. We can use a 

knowledge management system to manage data and 

information using various tools for establishing a efficient 

knowledge [5]. A knowledge management system consists of 

hardware, software, people and the environment of a working 

organization [6]. A knowledge management system 

incorporates the tools and techniques needed to support the 

process of knowledge management in organizations such as 

the creation, sharing and use of knowledge [7]. A knowledge 

management system is defined as a process for promoting and 

focusing on management innovation [8]. Hoong [9] 

mentioned that a knowledge management system can be used 

for creating and sharing knowledge, including sharing across 

the network. The concept of a knowledge management system 

is relevant to using information technology. Gallupe [7] 

explained the tools for support of a knowledge management 

system as follows:   

1) Intranet: An internet network system for use in an 

organization through web-browsing in order to share 

knowledge.  

2) Information retrieval programs: Tools for searching for 

data and knowledge from databases or external 

knowledge sources. 

3) Database management systems: Knowledge management 

system tools which can be accessed through the intranet 

and from an information network.  

4) Knowledge-based or expert systems: Source of 

knowledge from experts which can be used continuously. 

5) Groupware: Applications needed to communicate and 

collaborate within an organization. Moreover, Han [10] 

explained that knowledge transfer has three dimensions: 

knowledge acquisition, dissemination, and absorption, 

all of which can be applied in a knowledge management 

system to make it more efficient and able to support 

access to information on the part of a knowledge worker 

[11].  
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B. Cloud Computing 

Cloud computing is a standard development in terms of 

information technology which has grown rapidly with regard 

to various services [12]. Talib [13] has found that in terms of 

the facilitation and sharing of knowledge within a work 

situation, cloud computing can be used collaboratively in this 

case. Furthermore, it is a new type of service and model for 

application to many systems. There are three types of cloud 

computing [14]: 1) private cloud: a cloud infrastructure for 

management and service use within an organization 2) public 

cloud: infrastructure of the cloud for service members and 

participants, including interested users who can access the 

system because it is open use by the general public and 3) 

hybrid cloud: the cloud infrastructure between a private cloud 

and a public cloud. It can be managed by the requirements of 

an organization.  Fundamental cloud computing provides 

three main levels of service [15]-[17]: 1) infrastructure as a 

service (IaaS) is a data centre for the management and control 

of resources. It adjusts the requirements of the user through 

the Internet such as network resources, virtualization, 

memory resources, servers, storage devices, database 

resources, etc., [18]; 2) platform as a service (PaaS). This is a 

layer for application development, application servers and for 

testing software for individual users and corporate teams 

using tools and environment form providers [19] and 3) 

software as a service (SaaS). This is an application layer for 

delivered users through the Internet without installing 

software on devices.  A SaaS can support users by reducing 

the time needed to build software.  It therefore reduces costs 

in terms of the organization [20].  

C. Knowledge Engineering 

Knowledge engineering uses engineering principles and 

the integration of knowledge available to computers for 

solving complex problems. Knowledge engineering is the 

knowledge base that can be established and developed with 

regard to a knowledge based system through the use of good 

management in software engineering and computer science, 

such as using a normalization and indexing approach for 

knowledge storage with regard to computer systems [21]. 

Yang [3] explained that knowledge engineering is the process 

of finding knowledge through the use of a systematic structure 

which can be used for solving problems or making decisions. 

Knowledge engineering is the acquisition, structuring and 

refinement of knowledge, including knowledge analysis, 

knowledge formalization and knowledge reasoning [22]. 

Knowledge engineering consists of tools, techniques and 

processes that correspond to the knowledge system [23]. In 

addition, one of the advantages of knowledge management 

system application is knowledge manipulation, in which new 

knowledge can be generated from this knowledge 

management system by deploying knowledge engineering and 

a knowledge base [24].  

 

III. METHODOLOGY 

The framework for a knowledge management system in a 

cloud computing environment using a knowledge engineering 

approach can be divided into two phases: 

1) Synthesizing  the characteristics  of  the system in order to 

analyze and synthesize  documents  and research studies 

related to a framework consisting of i) the identification 

of source-related studies  such as textbooks, academic 

articles and research articles ii) the classification of data 

corresponding to related theory in order to read and 

summarize  important content for grouping with regard to 

the core idea of this study  and iii) the analysis  and 

synthesis of data in order to  impose a framework. 

2) Design the framework for a knowledge management 

system in a cloud computing environment using a 

knowledge engineering approach from phase 1. 

 

IV. RESULTS AND DISCUSSION 

1) Synthesising the characteristics of the framework for the 

system consists of four knowledge management system 

components as follows: i) knowledge retrieval ii) 

knowledge storage iii) knowledge sharing iv) knowledge 

publishing. The knowledge engineering approach 

consists of three components as follows: i) knowledge 

acquisition ii) knowledge storage and iii) knowledge 

utilization. The findings from the study of a framework 

for a knowledge management system in a cloud 

computing environment using a knowledge engineering 

approach can be shown in Fig. 1. 
 

 
Fig. 1. A framework for a knowledge management system in a cloud 

computing environment using a knowledge engineering approach. 

 

The framework shown in Fig. 1 consists of knowledge 

acquisition. This consists of explicit knowledge in a document 

format [2], [3], [22], [25] knowledge storage is the knowledge 

collected by a worker group whose language represents the 

knowledge to be stored. Knowledge can be classified in a 

database system [3], [23], [25], [26] knowledge utilization is 

the use of knowledge through a web browser related to cloud 

computing. Only members can use the knowledge base 

system within the knowledge server [2], [3], [22], [23], [25].   

2) The knowledge management system framework consists 

of: i) a knowledge retrieval module ii) a knowledge 

storage module iii) a knowledge sharing module iv) a 

knowledge publishing module.  

Moreover, a knowledge management system consists of the 

following abilities:   

 link and transfer data and information.  
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 link and transfer knowledge. 

 link to database and source of knowledge from external 

organization resource.    

 search for data, messages, pictures and  documents.   

 import and export data and resources.  

 backup data quickly.  

 secure the system.  

This framework corresponds to Abdullah [27] suggestion 

that a knowledge management system offer for its processes 

through the knowledge life cycle which incorporates 

knowledge acquisition, knowledge storing, knowledge 

dissemination, and that a knowledge application and  

knowledge management system can be accessed through 

mobile computing [28]. 

3) The knowledge engineering approach consists of the 

following: i) knowledge acquisition: this approach 

induces perception, learning and communication. The 

sub-processes of knowledge acquisition include 

searching, extraction and collection ii) knowledge 

storage: this approach involves processes for updated 

data and information from users, including classified 

types of knowledge and the capture of knowledge for 

processing within a computer system and iii) knowledge 

utilization: this approach involves the process of data 

distribution and knowledge used for the benefit of an 

organization and individuals. Users can access 

knowledge through the Internet through the use of mobile 

devices or personal computers.  

4) Cloud computing is a layer of Software as a Service 

(SaaS) and uses private cloud architecture for the 

development of the system. Users can use the system 

directly through the Internet, and without software 

having to be installed in a device. The user can access the 

system at all times and can access it from various devices. 

Furthermore, the user can share resources from a system 

because cloud computing is simple for users when it 

comes to accessing computing resources and maintaining 

the software [29].  

5) The benefits of the proposed framework are as follows: 

 Knowledge management system is central to knowledge 

storage in terms of cloud technology.  

 Users can upload and download knowledge at all times. 

Users can improve the knowledge base in order to ensure 

that it is up-to-date. 

 The system is easy to use in terms of distributing and 

sharing information. This allows individuals to 

knowledge easily and quickly.  

 The system supports collaboration and discussion in 

order to achieve knowledge and ideas. 

 The system can prevent the disappearance of knowledge 

in an organization.  

 

V. CONCLUSIONS 

The results of the proposed framework with regard to a 

knowledge management system in a cloud computing 

environment using a knowledge engineering approach implies 

that it consists of a number of important elements, i.e., a 

knowledge engineering approach which can be applied to 

establish, share, transfer and reuse knowledge in such a way 

as to enhance knowledge and cooperative learning activities 

[30]. The knowledge management system meets user’s 

requirements in terms of the source of knowledge and various 

information with regards to the cloud computing environment 

through a web browser. In addition, cloud computing reduces 

the expense of hardware maintenance and software licenses as 

they affect the organization. 
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