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Abstract: 

The prime objective of any service provider is to bring 

down the outage period to best possible as it is one of 

the strategic criteria to attract the customers. This 

paper describes about how Geographical Information 

System (GIS) influence decision making in a quick, 

cost effective and intelligent way as far as fault 

rectification is concerned.  

In case of fiber break or damage, a technician has to 

reach the site as soon as possible with all required 

tools and materials. ESRI’s functionalities in these 

areas help reducing the turnaround time and 

accuracy of the analysis, which in turn generate more 

revenues to the organization. 

Fault can occur anywhere in a network. It could be on 

cable or cards/plugins etc. Fault monitoring systems 

are integrated with network to monitor the health of 

the network. This will be alerting as soon as any fault 

occurs anywhere in the network. It is provided with 

relevant details. Next task is to assess the present 

inventory configuration at the location, materials and 

tools required to address the issue.  

How this can be handled and rectified with the help 

of a Geographic Information System is what the 

essence of this paper. Besides, value added and mere 

configurable opportunities of ESRI’s ArcGIS is 

included. How the technician, customer and the 

organization simultaneously reap tangible business 

results due to the effective implementation of GIS. 
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Introduction 
 
VirtusaPolaris is a global information technology services company providing IT consulting, 
technology, Banking and Financial Services (BFS) and outsourcing services. Using our enhanced global 
delivery model, innovative software platforming approach and industry expertise, we provide high-
value IT services that enable our clients to enhance business performance, accelerate time-to-
market, increase productivity and improve customer service. We serve Global 2000 companies and 
the leading software vendors in Banking & Financial Services, Insurance, Telecommunications, 
Technology and Media, Information & Education industries. We build and sustain application 
platforms for our clients that create competitive advantage. We are headquartered in USA and have 
offices and technology centers throughout the United States, Europe and Asia. VirtusaPolaris 
Positioned as a "Niche Player" in 2015 Gartner Magic Quadrant for IT Services for Communications 
Service Providers, Worldwide. VirtusaPolaris recognized by HfS Research as a High Performer in the 
IoT Services Market in 2016. Few other awards include Amdocs Best SI Partner in the Digital Domain 
2016, Gold Stevie Award for Excellence in Human Resources 2016, Silver Stevie Award for the best 
internal communications program 2015, Bronze Stevie Award for Investor Relations Campaign 2015, 
Award for HR excellence at Sri Lanka's National HR Conference 2015, CRN Solution Provider 500, Gold 
at APAC Stevie Awards for human resource practices 2015, Leader in IAOP's 2015 Global Outsourcing 
100 List 2015, Most Valuable IT Export Brand in Sri Lanka 2015 and Adobe Marketing Cloud 
Innovation Award 2015. 
 
Fault in Telecom 
 

Any destruction to the network which affects the services is termed as a fault in telecom. Faults occur 
in the network because of various natural and unnatural reasons. For example, equipment 

configuration issue, exchange 
card goes faulty, breakage in 
the fiber outside in the access 
network, outside equipment 
damage, disconnection in 
patching etc. When a fault is 
reported, generally root 
cause and the location of the 
fault are not known. There 
are various instruments to 
identify the details of the 
fault and widely used in the 
industry to manage the faults 
effectively.  
 

 Fig: 1 – Telecom network view 
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Significance of Effective Fault Management 
 
Fault Management is a very critical part of service assurance as far as the Telecom Industry is 
concerned. How soon a fault is identified after reporting or predicted by monitoring of alarm. In 
order to restore the services at the best possible time, its location is required to be detected and 
readily available. This helps in analyzing the impact in terms of the restoration time as well impacted 
customers. Key to identify the location, its connected network, history of network to be available in 
geographical Information System (GIS) enabled platform. The efficiency of the service is directly 
proportional to the network availability. Service restoration without having any significant impact is 
the key differentiator in the fault management. Any delay in resolution or reoccurring fault impacts 
customer’s confidence in the service, which will ultimately affect customer loyalty. 
 

Generally, fault management systems are group of legacy systems which records faults related to 
various network, are lacking geo-
spatial capability. This affects 
engineer capability to locate fault or 
visualize the affected 
service/coverage area in case of 
network outage. An Optical Time 
Domain Reflectometer (OTDR) can 
get the distance to the fault from 
the source equipment. It  
calculates the graphical distance by 
converting optical distance. It could  

Fig: 2 – ENE Fault trace with location details 
be just a distance eg: 23meters. But this only can’t help the engineer to reach the site quickly and 
effectively. Feeding the distance on the tool zooms to the fault location. This helps the engineer to 
check the details and mobilize the team efficiently. 
 
GIS advantage in effective fault management 
 
In order to support the effective and reliable fault management, fault is traced in GIS map with 
details of location, landmark, shortest path to reach the site etc. This was integrated with network 
Engineer to show the network and it’s locations. The complete inventory along with cable 
configuration, number of free strands available in the cable, availability of free slots, cards 
configuration, Rack space availability (in case a new equipment needs to be introduced in the 
network). With the help of the map, engineer can reach the place quickly. By looking at the system, a 
technician can get the history of the network. It helps in replacing any network elements if required.  
 
Integration or interfacing fault information with GIS system enables engineers/office analyst to make 
better decisions. Fault location or affected area is seen on the map overlaid with current and historic 
faults. Viewing information on a map makes it quicker and more intuitive than relying on 
spreadsheets and other tabular data. For example, in case of fiber break, based on the length, actual 
location is pin pointed. GIS system also helps in root cause analysis of the fault. Faults can be linked 
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to a location or part of network; it can be deeply analyzed like in case of replacing a section of the 
cable. Any reported fault can also be immediately seen with its surroundings that is falling and 
whether there are any special restriction applies or location is falling in a specific area like flood zone 
or manhole/joint box location falling in a traffic sensitive area requiring traffic management. When it 
comes to fixing the faults, which is outside access network, affecting customers irrespective of the 
density, engineer should be aware of other utility lines passing or if there are any existing high 
voltage or gas lines passing so that as per regulation, relevant action can be taken. Geospatial system 
enables the engineer to effectively schedule the work. 
 
GIS with real time tracking enables supervisor to allocate the faults effectively to the engineer based 
on the location. In the event of fault, they can also see which engineer is near to the fault site and 

allocation can be done. Geo spatial data can 
assist call center operators in providing an 
instant view of customer location, nearby 
equipment’s details and signal quality. It 
predominantly reduces       service request 
turnaround times by integrating historical 
fault. Network and customer data with 
trouble ticket system, call center operator can 
see on the map if any other incident reported 
in the same area. This helps them in  

Fig: 3 – Fault analysis on GIS view 
predictive analysis and raise the priority of fault based on impact of fault and inform affected 
customers proactively about the possible fault without waiting them to report. They would also know 
if there are any nearby engineers or how far is the assigned engineer from the fault location using the 
real-time tracking.  
 
Win-Win: Organization - Customers 
 
GIS based analysis helps in identifying the root cause of a network problem from the historic data, 
not only improves efficiency but contributes to improved performance, customer satisfaction and 
reduced costs. Eventually, it helps the organization to reap tangible business results while customers 
are enjoying the uninterrupted service. Fault prone location is marked and fed back to the planning 
system to select alternate route while doing new planning. This avoids the chance of further faults 
happening in the area. This helps in minimizing the outage which is equally beneficial to the 
organization in reducing the operating costs and making the customers happy. 
 
ESRI’s cutting edge technology 
 
ESRI provides full set of application to enable the GIS integration with the fault management. ArcGIS 
Online and ArcGIS enterprise is utilized to create online map. Different datasets are exposed as 
services and external services (OGC compliant) consumed. ArcGIS online supports many geo spatial 
analysis. Default ESRI mobile app, enable field engineer to access the GIS Map. Mobile SDK enables 
organization to create their own mobile app. Geo-event is utilized to make customer aware of the 
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engineer arrival time. Fault trace functionality in Ericsson network Engineer locates the fault in the 
geographic map overlaid with landbase. The fault report with map generated can be treated as the 
guide to resolve the disruption in an effective manner. 
 
 
Conclusion 
 

1. GIS enabled fault management helps in improving the cycle time to get the issue resolved. 

2. It helps in reducing the downtime and achieving customer satisfaction. 

3. It helps in taking preventive measures depending on the location of reoccurrence. 

4. Helps in reducing the operating cost and thus more revenue generation for the organization. 

5. Helps in making the engineers/technicians activities smoother and easier. 
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