
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 04, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 1894 

MatPlan WDM: A Future Educational Tool for Multi Wavelength 

Optical Networks 
Pankaj Kumar

1
 Amit Kumar Garg

2 
Sandeep Garg

3 

1,2,3
Department of Electronics & Communication Engineering 

1,2,3
Deenbandhu Chhotu Ram Univ. Of Science & Technology, Murthal Sonepat (Haryana), India

Abstract— This paper discusses the MatPlan WDM tool, a 

future tool for research in Multi Wavelength Optical 

Networks. It is a planning tool for WDM Networks, which 

includes a set of algorithms for implementing various 

topologies. It can also be used for traffic grooming and 

wavelength routing. The input parameters to this tool are 

network topology, traffic matrix, transmitters, receivers, 

optical converters and available wavelengths. The tool is 

implemented in MATLAB as an optical tool box. The 

existing algorithm can be extended easily. The Graphical 

User Interface (GUI) is provided to plot the results that are 

obtained from various algorithms and make a comparison of 

them with optimal solution. 
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I. INTRODUCTION 

With increase in the transmission capacity of optical 

networks by Dense Wavelength Multiplexing (DWDM) 

Technology has increased the data transfer rate or existing 

networks. The data that can be processed electronically is 

called electronic switches bottle neck. The objective of 

Optical Networks is to decrease the switching node and 

increase the capacity of existing networks.  

There are several techniques to improve the 

electronic switches bottleneck, which increases the capacity 

of existing networks and to decrease the number of 

switching node. It can be achieved by using Optical Packet 

Switching (OPS) and Optical Burst Switching (OBS). Both 

of these technologies are still in testing stage. The only 

alternative to achieve better performance is by implementing 

wavelength routing switches.  

In this tool wavelength routing is achieved by using 

four modes:  

 Virtual Mode 

 What IF Analysis 

 Multi Hour Analysis 

 Dynamic Analysis 

In Virtual Mode, a physical network is 

implemented virtually and various parameters such as light 

path info, link info, node info and flow info are calculated.  

In WhatIF Analysis, various plots of virtual 

network are analysed. These plots includes carried traffic, 

number of virtual hops, network congestion, number of 

lightpaths, number of wavelength channels and message 

propagation delay.  

The Multi Hour Analysis allows the user to carry 

out a full multi hour test based upon various multi-hour 

planning algorithms. After the simulation is completed, per 

hour records can be observed. Based upon these reports 

evolution of one selected metric across the nodes can be 

analysed. 

The Dynamic Analysis allows the user to test 

optimization algorithms dynamically. It automates the 

performance of dynamic optimization algorithms. 

The paper is organized in different sections: 

Section 2 describes the virtual mode of MatPlan WDM tool, 

Section 3 includes WhatIF Analysis, Multi Hour Analysis is 

discussed in Section 4 and the performance of Dynamic 

Analysis mode is evaluated in Section 5. 

II. VIRTUAL MODE 

In Virtual Mode a physical network is implemented virtually 

and various performance parametres are analysed. To 

implement virtual mode various steps are followed: 

 Open Physical file to select a physical topology. 

 Open Traffic file to select a traffic pattern. 

 Select desired algorithm from the existing 

algorithms. 

 Select MILP input with or without Wavelength 

Conversion. 

 Design the Virtual Network. 

The Virtual network that is designed from the 

above steps is shown in the fig 1. 
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Fig. 1 Virtual Topology of 9 nodes physical network 

III. WHAT IF ANALYSIS  

It allows the user to launch a series of simulations varying a 

given range of input parameters. The parameters are defined 

and varied in input parameters area. There are many number 

of E/O Transmitter per node, O/E Receivers per node, TWC 

Converters per node, lightpath capacity, Traffic Matrix and 

Planning algorithm in What IF Analysis mode of MatPlan 

WDM tool. The What IF Analysis allows the user to define 

maximum two parameters per node. At the end of each 

simulations a report file is generated which shows the results 

of simulations. To implement What IF Analysis mode 

various steps are followed: 

 Open Physical file to select a physical topology. 

 Open Traffic file to select a traffic pattern. 

 Select desired algorithm from the existing 

algorithms. 

 Define Sweep parameters from the above 

mentioned parameters. 

 Select lower limits in percentage (%). 

 Select Sweep step in Percentage (%). 

 Enter number of Sweep points. 

 Start designing the network. 

The Virtual network that is designed from the 

above steps is shown in the fig 2. 

 
Fig.2 What IF Analysis Interface 
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IV. MULTI-HOUR ANALYSIS 

It allows the user to carry out a multi hour test using multi-

hour planning algorithm. In fig.3 multi-hour analysis 

interface is shown. User can select if he prefers to load 

existing design or to calculate the new design. When the 

user loads an existing design, he chooses an XML file which 

contains the information about the topology. If the user 

decided to calculate the new design then he selects physical 

topology, traffic file and multi-hour planning algorithm. To 

implement Multi-Hour Analysis mode various steps are 

followed: 

 Open Physical file to select a physical topology. 

 Open Traffic file to select a traffic pattern. 

 Select desired algorithm from the existing 

algorithms. 

 Select the method parameters. 

 Start designing the network. 

The Virtual network that is designed from the 

above steps is shown in the fig 3. 

 
Fig. 3: Multi-Hour Analysis Interface 

V. DYNAMIC ANALYSIS 

In dynamic analysis, optimization algorithm are tested 

online which react to higher level traffic connections 

arrivals and terminations. It automates the performance of 

dynamic optimization algorithm. In fig.4 dynamic interface 

is shown which is organised under four higher level menus: 

file, mode, tools and help. To implement Dynamic Analysis 

mode various steps are followed: 

 Open Physical file to select a physical topology. 

 Open Traffic file to select a traffic pattern. 

 Select generator parameter. 

 Select desired algorithm from the existing 

algorithms. 

 Start designing the network. 

Click the run button to simulate the designed 

topology 

The Virtual network that is designed from the 

above steps is shown in the fig 4. 

 
Fig.4 Dynamic Analysis Interface 
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VI. CONCLUSION 

This paper presents a future tool for implementing multi 

wavelength optical networks as a MATLAB toolbox with 

GUI. Various algorithms can be designed and combined 

together to improve the performance of networks. The GUI 

is included to aid in the educational process. The tool has 

been designed to be easily extended with new algorithms. 

Input parameters are provided to the algorithm and 

improved output parameters are obtained. It also considers 

impairment constraint in the optical signal. The network is 

implemented in such a way that it requires very less 

transceivers and optic-electro-optic circuitry. 
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