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Abstract
This paper describes the development of Emulation Network Analyzer (ENA) for heterogeneous

services in campus environment. The purpose of this paper is to inform this ENA able to plan and predict
network performance. For this purpose, our ENA development is differ from others system such as
application and hardware network analyzer. This study focuses on the design of emulation network
analyzer, user interface design, characteristics, model description, implementation and evaluation. This
ENA can provide a useful network architectural solutions and optimization of network resources during
preparation, proposal and planning phases. Finally, ENA tool is a good emulation analyzer that can be
used in small to medium size networks for campus environment purposes with minimum cost.

Keywords: maximum 5 keywords from paper

1. Introduction
Now days there are a lot new technologies and services have been introduced for

examples VoIP, Video conferencing, SMS over Internet and Voice conference. The functionality
and accuracy of the Emulation Network Analyzer (ENA) has proven in the lab and real network
experiments. We have implemented this tool and based on our experiment results show that
ENA tool has produced minimum relative error rate compare with hardware network analyzer [1]
[2] [3] [4] [5]. Therefore, it contribute significant productivity to campus IT environment for
managing their resources management without using any high cost hardware network analyzer
or simulation tool. This paper is organized as follow, in section 2, we discuss on tools for
network planning and monitoring. In section 3, it will cover on design of ENA. In section 4, we
concentrate on implementation of ENA. Finally, in section 5, we discuss briefly on evaluation of
ENA tool.

2. Tools for Network Planning and Monitoring
Tools for network planning and monitoring can be divided into two types: i) hardware

tools; and ii) software tools. One of the examples using hardware tool for monitoring is Fluke
Optiview Network Analyzer (refer to Figure 1). This tool can monitor and analyzer network
performance based on real time [6], [7]. In addition, this tool able to test and generate traffic into
a real network. One of the examples, software tool that can be used to monitor and analyzer
network performance is ColaSoft Capsa. This software is developed based on real time. The
famous network planning today is Opnet, this tool already used by many institutions but need to
invest a lot of money (refer to Figure 2) [8], [9], [10], [11]. Most of the network monitoring
development focuses on real time and less of development focus on network planning.
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Table 4. Network Analyzer Application Development, OPNET Application and Independent Data
Comparison

Size of Service Link (Kbps)

(Kbps) User 56 64 128 256 512

Network Analyzer Development
(%) (%) (%) (%) (%)

11.2-12.0 4 20 17.5 8.75 4.37 2.19

OPNET  Application

11.2-12.0 4 16 to 22 10 to 17 7 to 9 2.5 to 4 1.5 to 2.5

Independent Data
(Input)

11.2-12.0 4 20-21.4 17.5-18.8 9-9.4 4.3-4.7 2.2-2.3

7. Conclusion
Today’s networking environment has become very complex. Networks have been

growing in size rapidly and support complex applications. Even, our ENA tool cannot compete
with OPNET simulation but it can determine and solve problems for planning network
performance in LAN and WAN such as: i) network utilization; ii) network traffic; iii) allocate and
define minimum bandwidth requirement; iv) upgrading network capacity; v) rescheduling
network services and vi) multi-links connectivity to LAN and WAN. ENA tool still in preliminary
phase and need further extend to other characteristics or functions. ENA can analyze and
predict network behavior during preparation and planning phases. In general, evaluators
perceive software network analyzer prototype in a positive manner. Based on focus group
feedback, this software network analyzer can significantly enhance to analyze and propose
solution on computer network performance.
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