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Abstract: Knowledge management (KM) approach has been adopted in virtually every business unit in organizations as a means to
improve the competitive advantages of organizations. The benefits of KM in maximizing resources and at the same time minimizing
costs are two important economic advantages of knowledge management. The organizations focus on how to improve the knowledge
management implementation through adopting efficient knowledge management processes to manage the explicit and tacit knowledge.
Most researchers focus on managing knowledge activities using IT services based on the interrelation between knowledge management
processes. Knowledge management processes can be managed by having the architecture of IT infrastructure, i.e. network layers to
provide effective integration between knowledge management layers and the architecture of IT infrastructures. This paper focuses on
managing the knowledge processes based on network layers rather than IT services to maximize the management performance of
knowledge implementations. The literature review is the main basement of this research. The knowledge management processes could
be integrated efficiently depending on three main network layers; service agreement layer, management agreement layer, and
infrastructure layer.
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1. Introduction
Organizations
adopt
the
knowledge
management
implementation to manage knowledge resources inside
working environment in order to maximize business income
and minimize waste resources so that the competitive
advantages of businesses could be developed. Knowledge
management is responsible to manage the explicit and tacit
knowledge efficiently by minimizing the difficulty of
transferring the knowledge in order to provide the right
solution of knowledge at the right time to support the
working activities [1]. However, there are many practical
visions of knowledge management processes.
Nowadays, IT systems (IT services and infrastructures) are
adopted to improve the traditional systems performances, i.e.
paper-based systems. IT systems provide many advantages
such as reduce the information processing time, minimize the
requirements costs of traditional systems, and maximize the
management performance of complex environment. IT is
considered as an important solution to support knowledge
management implementation by providing adaptive and
automatic services using efficient infrastructures and
applying the processes of knowledge management. IT
systems have two main dimensions; (1) services or
applications, and (2) infrastructures or physical objects. The
researchers of KM implementations focus on managing the
KM processes based on IT applications. However, the IT
infrastructures play important roles in management issues
such asthe network management layers.
The main aim of the KM implementation is to pass the right
knowledge to the right person and at the right time [1]. Thus,
knowledge resources such as tacit and explicit resources need
to be managed effectively to address the aims of KM. [2]
mentioned that there are many aspects of KM; (1) People
knowledge, i.e. tacit knowledge, (2) documents knowledge,
i.e. explicit knowledge, and (3) knowledge implementation,
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i.e. knowledge activities. On the other hand, there are many
dimensions to ensure the knowledge value; (1) knowledge
accuracy and (2) knowledge quality [3]. Knowledge contents
change rapidly due to the rapid increase of knowledge
sources. Thus, it is difficult to share the right knowledge to
the right person and at the right time using the traditional
knowledge management methods such as paper-based
systems [4].
[5] argued that one of the main advantages of IT systems is
the ability to manage the complex environment efficiently.
KM has complex processes due to the complexity of KM
implementation [6]. Therefore, IT services and
infrastructures are considered as a responsible solution of
KM implementation. The main aim of this paper is to
investigate the role of network management layers for the
success of KM implementation in supporting the decisions of
KM systems adoption in organizations working environments
in order to achieve the competitive advantage of knowledge
over other organizations.

2. Knowledge Management
Knowledge is defined from many perspectives based on the
role of knowledge. [2] defined knowledge as an insight of
information inside working activities to support the value of
business. The main basement of information is the data. The
information is the relation between data to formulate clear
and usable contents. On the other hand, [7] defined
knowledge as the value added to the business activities
through real implementation of knowledge inside the working
environment. Moreover, [8] argued that knowledge is the
relation between accurate information and working activities.
[9] mentioned that accurate knowledge of employees
maximizes the performance of working activities. Thus, the
return benefits of businesses will increase. Accurate working
activities ensure customers’ satisfaction. [10] argued that
accurate knowledge supports the discovering of new
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solutions to avoid the challenges of dynamic working
activities. Accurate knowledge improves the competitive
advantage of the businesses over other competitors in the
market.
[2] defined KM as the process to collect, manage and share
knowledge in order to ensure the outcomes of organizations
performance. [11] mentioned that KM is a necessary process
to add the value chain of knowledge to maximize the
competitive advantages of organizations. On the other hand,
[12] defined KM as “sequence processes of collecting,
creating, capturing, retrieving, designing and sharing
knowledge to support the applicable activities of the
organizations”. [13] explained that KM is the process that
manages the tacit and explicit knowledge inside working
environment to share the right knowledge to the right
employees. Figure 1 illustrates the tacit and explicit
knowledge transfer and sharing.

Figure 1: Knowledge transfer and sharing
Working environment is complex by default. The working
environment is dynamic and the provided services are
changed continually [14]. Knowledge is an important key to
ensure efficient services and performance. There are many
dimensions of knowledge that maximize the difficulty to
share the right knowledge to the right employees and at the
right time; (1) large volume of knowledge sources either
explicit or tacit resources, (2) employees have different roles
and need knowledge to maximize the difficulty in
determining the suitable knowledge for each employee, and
(3) the services dynamicity requires continuous maintenance
of knowledge to address new challenges of working
responsibilities [15, 16]. KM is responsible for managing the
knowledge dimensions and efficient implementations through
sequence of processes to provide valuable and accurate
knowledge to satisfy the employees’ needs of knowledge
based on their working activities. Thus, KM maximizes the
management performance of complex knowledge
environment [17]. KM is an efficient approach to manage the
knowledge implementations inside working environment.
However, there are many success factors that can be found to
ensure the efficiency of knowledge management processes.
IT factor is an important factor that supports the KM
implementations [1, 18, and 19].
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3. Knowledge Management Processes
The researchers developed many frameworks to cover the
phases and processes of KM. However, there is no standard
framework of KM to be adopted by the organization in
different sectors. The following points are considered as the
most efficient KM phases and processes [20 and 21]:
• Knowledge Sharing Phase: there are two main processes of
this phase; (i) pull processes to determine the current
statuses of tacit knowledge needs such as skills and
expertise levels using knowledge measurement methods
and to determine the employees’ needs of explicit
knowledge to develop their tacit knowledge using suitable
searching criteria such as search engines, and (ii) push
processes to retrieve the explicit knowledge from
knowledge base based on the pull processes determinants.
• Knowledge Identification: this phase is responsible for
managing and identifying the suitable explicit knowledge
based on the determinants of the pull processes in
knowledge sharing phase.
• Knowledge Collecting: this phase focuses on collecting
accurate knowledge efficiently from knowledge base and
depends on the knowledge identification phase. There are
two main styles to collect explicit knowledge; (i) select
explicit knowledge from internal knowledge base, and, (ii)
create database which discovers and selects explicit
knowledge that is not available in knowledge base from
external sources such as Internet or other organization
knowledge bases.
• Knowledge Retrieving: this phase retrieves and prepares
the selected knowledge to be pulled through knowledge
sharing phase. There are four main processes of this phase
in order to prepare and formulate the final version of
explicit knowledge, as well as update the explicit and tacit
knowledge statuses; (i) design the selected knowledge in
simple and clear forms, (ii) codify the created knowledge
and store it in knowledge base, (iii) check the integration
between tacit knowledge, explicit knowledge and
organization strategies, and (iv) update the tacit and
explicit knowledge map based on the employees
feedbacks.

4. Role of it System to Support Knowledge
Management Implementations
[1, 19, and 20] analyzed the most important success factors
of KM implementations. According to the findings of the
studies, IT system is necessary to maximize the accuracy of
the performance of KM implementations. IT provides wide
opportunities to develop and maintain new visions of KM
implementations.
According to the studies by [22, 23, 24, and 25], IT system is
important to support KM implementations for many reasons,
such as:
• Reduce the cost and time requirement: traditional KM
approaches such as paper-based systems require high level
of effort, physical material, and time execution to manage
the knowledge dimensions efficiently. IT system could
reduce these requirements using electronic services and
infrastructures.
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• Maximize the accuracy of KM performance: Manual
implementations of KM may have execution mistakes and
errors, which minimize the performance of KM. IT system
provideshigh level of execution accuracy of KM. However,
careful analysis and design of the IT system are required.
• Save knowledge: Organizations face challenges in saving
valuable tacit knowledge i.e. experts’skills from being lost.
IT
services support continuous recording of tacit
knowledge by transferring the knowledge to explicit
knowledge that are stored in electronic repositories.
Efficient IT services that support effective recording
methods are required.
• Produce adaptive solutions: There are many approaches
and methods such as AI methods that can be applied to
analyze the current knowledge and produce intelligent
solutions of knowledge to address any new business
challenge. The new solutions could be created adaptively
in real time based on working environment changes.
• Support observation of knowledge activities: Knowledge
can be maintained and updated to address organizations
strategies. IT system can produce reports based on in-depth
analysis by supporting electronic observing of knowledge
activities and the gained benefits. Thus, the organization
can adopt new solutions of knowledge to maximize the
performance of working activities.

5. Network Management Layers

Figure 2: Collaboration tools [23]
[24] developed an intelligent agent to analyze the workflow
of KM in organizations in order to support the needs of
knowledge in and maximize the performance of
organizations working activities. The developed agent is
responsible for tracking the KM processes and
implementation before evaluating the performance of KM
activities. Weak activities are analyzed and maintained
adaptively by maintaining the KM services and knowledge
contents that are gathered through these services. Figure 3
shows the conceptual intelligent agent dimensions.

• [26] argued that there are three main layers of IT networks,
which are:
• Service Layer Agreement (SLA): this layer provides
applications or services to end users, which can be
accessed through networks from various users, i.e. online
application using web browsers.
• Management Layer Agreement (MLA): this
layer
processes and manages the information flow between SLA
and Infrastructure Layer
• Infrastructure Layer (IL): this layer represents the
infrastructures that require storing i.e. repositories;
transferring, i.e. network; and processing, i.e. CPU’s
information and services.

6. Related Works
[23] designed IT tools that collaborate employees with each
other to support the KM implementation in various types of
corporations; (1) publications structuring tool, i.e. structured
or semi-structured publications, (2) knowledge search, i.e.
search engines (3) knowledge integration, i.e. evaluation of
knowledge, (4) knowledge presentation, i.e. display links of
documents, (5) knowledge transfer, i.e. transfer from external
sources, (6) communication and cooperation, i.e. emails and
blogs, and (7) administration of knowledge, i.e. reports.
Figure 2 illustrates the collaboration tools to support KM
implementations.
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Figure 3: IT agent to analyze workflow [24]
[25] developed a tool to support the employees’ feeding of
knowledge either from explicit or tacit sources of knowledge
in order to develop the tacit knowledge of employees by
maximizing their performance of working roles. The tool
contains 4 main services; (1) Add/store knowledge from
various resources, (2) Edit the stored knowledge, (3) Allow
the employees to search the needed knowledge, and (4)
Notify the users about any new added knowledge. The
employees’ needs of knowledge are evaluated adaptively
before selecting or producing the necessary knowledge for
them. Figure 4 presents the developed tool.
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Figure 4: Tool of knowledge supporting [25]
Table 1 presents other related works of KM that support IT methods.
Table 1: Related works of IT supporting KM
Source Main Aim
IT Role
[27] “To analyze and design a practical knowledge 1. Develop IT services and infrastructures to support KM implementations.
management system for SDIC/CAAS in order to2. Develop search engine tool to search and access the knowledge.
increase the integrated competitive ability of the 3. Identify the knowledge dimensions to collect or create knowledge
organization through knowledge sharing and solutions.
raise the level of procession of knowledge assets 4. Knowledge sharing and evaluation electronically.
in the whole organization on a cost effective”
[28] To develop a value engineering knowledge ICT supporting (systematic infrastructures) to:
management system (VE-KMS), apply the theoryStep A: Collect project explicit knowledge. Tacit and explicit knowledge
of inventive problem-solving and integrate its measurement of Value Engineering (VE), i.e. tacit knowledge of engineers.
creativity tools into the creativity phase of the Step B: Break project into subsystems.
VE process and thus makes the creativity phaseStep C: Identify harmful functions in each subsystem.
more systematic, organized and problem- Step D: Identify and solve technical contradictions.
focused.
Step E: Identify and solve physical contradictions.
Step F: Conduct substance-field analysis.
[29] “To design knowledge service and framework of Apply ICT to:
KMS for web-based learning and to set forth 1.Knowledge creation and storage.
technical details for KMS implementation for 2.Knowledge acquisition: ubiquitous knowledge.
Tsinghua university”
3.Knowledge integration and organization.
4.Knowledge transfer and sharing.

7. Discussion of Related Works
According to the related works, IT services and infrastructures have important roles in knowledge management
implementation; Table 2 shows the IT layers responsibilities based on KM activities.
Table 2: The IT layers responsibilities based on KM activities
Source

KM Activity

[23, 24, 25, and
29]
[24, 25, and 29]

Identify
Knowledge
Acquire
Knowledge
Knowledge
Integration
Select or
Create
Knowledge

[23, 27, 28]
[24, 25, and 28]

Paper ID: SUB15407

IT Activities
Determine the employees’ needs of knowledge, i.e. search engines.

Proposed Layer of
IT Network
SLA

Acquire the needed knowledge from available tacit and explicit resources, e.g. MLA + IL
collectors and agents.
Ensure the integration between employees’ need and the acquired knowledge, i.e. MLA
adaptive tacit and explicit measurement methods.
Select knowledge if the internal resources, i.e. knowledge base are enough to MLA + IL
satisfy the employees’ needs of knowledge.
Otherwise
Create knowledge solutions, i.e. data mining and machine learning methods.
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[23 ,25, and 29]
[23,25, and 29]
[23 and 29]

Retrieve
Knowledge
Share
Knowledge
Transfer
Knowledge

Retrieve knowledge from the resources using efficient displaying design,i.e. MLA
XML design structure.
Share the knowledge to employees through available gates, i.e. web pages.
SLA
Provide IT service to transfer the knowledge from one form to another (tacit and SLA+ MLA+ IL
explicit), e.g. document the tacit knowledge using electronic feedback forms and
collaboration with blogs to transfer the tacit knowledge to other tacit.

8. Conceptual Design of Network Layers to
Support KM Activities
Figure 5 illustrates the conceptual design of IT layers
integrated with KM activities based on the discussion of
Table 2. (1) End users can identify their need through
suitable tools. (2) The knowledge can be selected or created
from available resources. (3) The integration between the
selected knowledge and employees’ needs could be
addressed. (4) The knowledge retrieved based on efficient
structure. (5) The knowledge shared to end user. On the other
hand, the knowledge can be transferred between the end
users to each other and between the end users and explicit
knowledge.

9. Conclusion
Organizations face challenges of managing knowledge
management processes efficiently in order to ensure the
working activities’ performance of accuracy. KM is an
efficient approach to manage the knowledge implementations
inside working environment in order to add value of
businesses profits and minimize waste resources. The
accurate and efficient knowledge management improves the
competitive advantages of organizations. However, the
traditional systems of KM such as paper-based system have
many drawbacks. IT systems are efficient solutions to
maximize the KM performance. Most researches focus on
managing the knowledge activities using IT services based on
the interrelation between knowledge management processes.
Knowledge management processes can be managed
depending on the architecture of IT infrastructure i.e.
network layers to provide effective integration between
knowledge management layers and the architecture of IT
infrastructures. There are many IT services, infrastructures,
and methods that can be adopted to provide high
management level of knowledge in order to support the
organizations activities. Network management layers can be
adopted to manage the activities of KM efficiently.

10. Future Scope
In future more work can be done to validate the conceptual
design by doing quantitative data research on knowledge
management integrating with network layer in organization.
This would help the organizations in using a strong
management processes to improve the knowledge
management adoption.
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