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Abstract 
This paper focus the concept of collecting performance values of 
network elements which are stipulated at different geographical 
locations. It aims building a web User Interface through which one 
can monitor and manage the behavior of network elements. Dojo 
is used to build the user interface since it provides better security 
and cross platform support. It is an open source modular JavaScript 
library designed to ease the rapid development of JavaScript/
Ajax-based applications and web sites. REST is an architecture 
style for designing networked applications. It is used to connect 
between machines or network elements with a simple HTTP to 
make calls between machines. The network elements in a optical 
management system can be managed through user interface. 
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I. Introduction
The optical network consists of many network elements like the 
add drop multiplexer, optical amplifiers, optical cross connects etc. 
As the optical network elements increase in a network, managing 
such a network manually poses to be a challenge. An optical 
management system can monitor many network elements at a 
time and also can manage the entire transport network. Clients can 
access and supervise the network elements through the OMS and 
circuits can be provisioned without complex manual provisioning 
tasks. Thus an optical management system serves to be beneficial 
[1]. 
As the traffic demand on the network increases rapidly, the 
bandwidth demand increases and the network providers move 
towards optical networks. In this regard, it is expected that 
optical technology will continue to expand in the communication 
networks in order to meet the traffic demand. As the network 
elements increase, managing such a network becomes difficult. 
Thus an Optical Management System which can manage the entire 
network is of great importance. An EML which is a part of the 
OMS manages all the network elements present in the telecom 
service provider network which is usually expanded over different 
geographical areas.
The aim is at designing the user interface for management of the 
network elements using a single application called equipment 
manager. User will be able to see the list of all the network elements 
and the network element hierarchy through tree view, tabular 
view of equipments, summary of the NE and the status of the 
equipments. User can also operate on the equipments and can 
also add or remove cards or ports easily [1].

II. Existing System
The ZIC Manager acts as a proxy for the connections between 
managed NEs supporting GUI ZIC. It supports ZIC NE GUI 
running into EML environment supplying services for user 
identification, NE connection, file system access and navigation 
between EML applications. 

The ZIC Manager is in charge to - (1) Redirect the HTTP protocol 
messages between the GUI and the NE, supporting both simple 
and secure connections (2) Interact with security applications in 
order to support user authentication and authorization (3) Support 
the navigation between the NE ZIC GUI and other EML GUIs 
(4) Supply services for EML specific activities launched by the 
GUI (SW Download, MIB management. 

A. Limitations of ZIC
ZIC can open only one network element at a time. ZIC can be 
opened only if NE can be communicated. ZIC is very slow in 
processing compared to EQM.

III. Proposed System
The improved Graphical User Interface (GUI) is engineered and 
customizable for enhancing the user experience and improving 
ease and speed of use. This GUI offers a layered network view 
that makes it visually easy to identify network performance 
and issues, cutting problem identification time and improving 
customer satisfaction.
EQM GUI which supports the tabular list of equipments and 
equipment related details, tabular listing of alarm details and port 
details present on the NEs making it efficient for storage of data. 
Searching for an NE or Equipment by the user is simple as EQM 
GUI provides search window and button. Automatic refresh of the 
GUI updates the changes in the network.  When alarm is received 
from a network element, the icon representing the network element 
changes color to indicate the severity of an alarm and a new alarm 
information entry appears in the current alarm list. The detailed 
information for each new alarm includes the probable cause of 
the alarm, the name of the object that generated the alarm and 
the time of the occurrence of the alarm are showed in the alarm 
details window.

IV. EQM and Its Subcomponents

Fig. 1: Equipment Manager and its Subcomponents
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The EQM Manager mainly comprises of:
EQMServer which is responsible for connecting to the external 1. 
clients like NBI, GUIServer etc. EQMServer is responsible 
for catering to the external XOS requests from clients like 
NBI, GUI Server. It binds to a configurable socket port for 
listening to the external XOS requests. Different tasks are 
created based on the different XOS operation names.
EQM SNA Manager which is responsible for connecting to 2. 
multiple SNA instance. EQM SNA Manager is responsible 
for connecting to the multiple SNA instances configured for 
that EML. Periodic reconnecting to SNA when the connection 
fails. It also spawns a dedicated Notification Handler thread 
to listen to the notifications from SNA. The notification 
types that are registered for receiving notifications are object 
creation, object deletion, object modification.

V. EQM Interaction
The EQM core resides one per EML. Only SNA managed NE’s 
are considered for the EQM management. EQM Core has the 
capability to connect to multiple SNA’s. The database is shared 
with that of SNA’s for both equipment and alarm data. The 
Equipment Manager (EQM) is responsible for management of 
the equipment holder and equipment information. (E.g. shelves, 
slots, circuit packs, etc.) of a Network Element SNA is the NE 
Information Manager for the new NE Type. 
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Fig. 2: Block Diagram of EQM Interacting With Other 
Components

Responsibilities of SNA are NE creation, modification and deletion 
support.

VI. EQM Architecture
To provide scalability we are using multiple EML instances, 
if there are 10,000 network elements and 1 EML will handle 
1000 network elements, then 10 EML are needed. Tomcat is an 
application server or web server used to deploy the project. JDBC 
connectivity is used between the server and the SNA. All EML’s 
provide the same functionality .SNA is the interface between NE 
and the server. EQM fetches the data from the SNA database. When 
the user makes a request in the web UI, a rest call will go from UI 
to the EQMWS. EQMWS resides inside the tomcat server.

Figure 3: EQM architecture

It sends a XOS request to the EQM server, which will retrieve 
the information of the network elements and sends back the XOS 
response to the EQMWS and user will be able to see on the user 
interface.

VII. Implementation

A. Dojo for UI development
Dojo is gaining popularity in the world of front end development 
for web applications and services. Manipulating, customizing, 
and augmenting a web page on the fly has been possible over the 
years through the use of JavaScript. There are a host of browsers 
that have several inconsistencies [4]. To develop a web page that 
works across browsers and overcomes their inconsistencies there 
is a need for a tool that attempts to use JavaScript and available 
web technologies making the development   simplistic, easy, well-
tailored and rapid. It provides for a host of utilities ranging from 
a standard library to widgets, build tools, testing frameworks etc. 
The build tools allow us to produce customized versions of the 
toolkit [2].

B. EQM User Interface

1. Tree List of Equipments
Listing of network elements in a tree fashion. The tree in User 
Interfaces help sort out long, hierarchical lists like NE, Shelf, port, 
slot. Helps in connecting the 

Fig. 4: EQM Tree
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tree to any dojo.store, like xml or json and express parent/child 
relationships. In the above figure, when the user clicks on the 
tree say duck NE, then REST call will go to server and data 
will be fetched through SNA as a response. By this response the 
tree gets updated along with other details like summary, tabular, 
configure tab etc. In Dojo contructing tree is simple, first connect 
your tree to any dojo.store, nest items then apply different icons 
to different branch items, setup a global handler for when user 
clicks on the branch or particular node, tree will automatically 
reflect changes to the underlying data store like TreeStoreModel 
or ForestStoreModel [3].

2. Configure Tab

Fig. 5: Configure Tab

This widget can be used to create new shelf or to provision new 
card on empty slot. The configure tab display changes according 
to the need to provision a shelf or card or port. To provision a 
shelf, user need to click on NE say duck to appear provision shelf 
configure tab, similarly to provision a card user need to click on 
slot in tree to appear provision card configure tab. 

3. Tabular Presentation

Fig. 6: Tabular Presentation

The above figure shows the tabular representation of the details 
of the shelf and cards that are present on a particular network 
element. Shelf or card name, shelf type, primary state, Highest 
Severity Alarm (HSA) present on it.

4. Summary

Fig. 7: NE Summary
 
Summary will display the NE details like NE name, number of 
shelves on the NE, NE supervision state, Operational state, NE 
address, NE type, NE release. It will display the alarms of the NE, 
alignment, critical alarms, major alarms, minor alarms, warning 
alarms.NE will be equipped with the alarms like critical, major, 
minor and warning.

5. Graphical View

Fig. 8: Graphical View

This tab represents the graphical structure of the Network Element. 
When user clicks on NE in tree then number of shelves in that NE 
appears, if clicked on shelf then its structure appears. This change 
happens when user clicks on different elements like NE, shelf, 
card etc. Whenever the user clicks on element then an REST call 
goes in HTTP format providing the details of the user click. Then 
the response is processed and an equivalent change happens to 
the user interface.

VIII. Result Analysis

A. Equipment Manager

Fig. 9: Equipment Manager

The above figure is a complete User Interface for management of 
Network elements. The leftmost denotes tree representing parent 
node which are NE. The topmost is the NE summary tab, Middle 
is the graphical representation tab and bottom one is equipment 
details tab. When the user clicks on either tree or the shelf diagram 
in graphical tab then REST call generates and the changes happens 
dynamically. The user can successfully get the performance values 
of different NE by just clicking on the required NE node. The goal 
is that EQM will replace the need for a user to launch the ZIC of 
the NE and work on it.
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IX. Conclusion
This paper proposed architecture of EQM which aims at managing 
the network elements in the optical management system and also 
collecting the performance values of the network elements. Here 
focus is on designing the user interface for the management of the 
network elements in an optical management system. User can see 
the list of all the network elements and network element hierarchy 
and will be able to access on any network element and view the 
details and status of it and perform provisioning operations on 
it. The user interface also provides the user with various user 
forms to modify the details of the network element and tabular 
representation of the network elements and details of it.
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