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Scheme Of Presentation 

• Future Aspirations 

• Possibilities – Technology 

• Benefits – General, Applications Specific 

• Authority/Responsibility For IT related 
Projects 

• IT Projects In Indian Railways 

• IT Future Possibilities -IR 
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Benefits 

• Customer Satisfaction - Convenience And Transparency  

• Ease Of doing Transaction/Business 

• Modernized Operations And Practices 

• Optimum Utilization Of Resources 

• Handling Of Commercial And Operational Aspects Of 

Passenger And Freight Movement 
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Benefits 

• Better Decision Making Tools 

• Help For Better Logistics Management 

• Position Of Freight Trains In Computerized Territory, ETA/ETD 

At A Station www.fois.indianrail.gov.in  

• Commodity Wise Flow  For Customers Like Power Houses, 

Refineries, Fertilizers,  Cement Plants, Steel Depots And 

Public Freight Terminals  

• Attachment/Detachment Of Rolling Stock -Wagons In Yard, 

Locos In Shed  
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Benefits 

• Detention -Loading/Unloading From Different 

Regions/Locations.  

• Freight Earnings, RRs, Invoices, Demurrage Charges, 

Wharfage Charges And Other  Local Charges 

• Balance Sheet, Apportionment, E-payments, Empty Haulage 

Etc. 

• Availability Of Data Like NTKMs, GTKMs, WTR, Outage Etc. 

• Comparative/ Trend Analysis On Different Parameters 

• FOIS Data Warehouse-the Data Warehouse Will Enable 
Analysis Of Data From FOIS To Assist In Strategic 
Decision Making 
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Computerization & Information 
Systems Directorate 

• Nodal Directorate 

• Implementation of All IT Projects 

• Charged to Plan head Computerization 
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Centre For Railway Information 
Systems (CRIS ) 

• Autonomous Organization 

• Develops & Manages The Information 
Technology Applications 

• Provides IT Applications For Non-Railway 
Government And Public Sector Organizations 

• http://cris.org.in/CRIS/Home/Home 
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Projects in IR 

• Passenger Applications 

• Freight/Operations Applications 

• Other Important Applications 
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Passenger Applications 
 

• Passenger Reservation System (PRS ) 

• Enhanced E-Ticketing / NGeT System 

• Unreserved Ticketing System (UTS) 

• National Train Enquiry System (NTES)  

• Integrated Coaching Management System 
(ICMS) 

• IR Web Portal 

• SMS Gateway 
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Passenger Reservation System (PRS)  

• 5.43 crore Passengers booked in August-2016 

• 13,021 PRS Terminals  

• 3,430 Locations  

• Over 6 Lakh Passengers Through Internet 
Booking in a day – 11.08.2016 

• Earning  Rs 3084 Crore – August- 2016 

 

15 



Enhanced E-Ticketing / NGeT System 
for Indian Railways 

• Next Generation E-ticketing System  

• Inaugurated By Hon'ble MR - On 13th Aug, 
2014 

• Maximum Concurrent users on 
www.nget.irctc.co.in – 3,02,806 (11.08.2016) 

• Maximum booking per sec. – 616 
(14.08.2016) 
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Unreserved Ticketing System (UTS) 

• Approx. 2 Crore Passengers Are Booked Daily  

• Covers More Than 90% Of All Unreserved Tickets 

• Tickets Worth About Rs 55 Crore Are Sold Daily  

• 12,147 Counters , 5,879 Locations 

• More Than 2700 Self-service Automatic Ticket 
Vending Machines (ATVMs)  

• 450 Cash/Smart Card Operated Ticket Vending 
Machines (CoTVMs) Installed 
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National Train Enquiry System (NTES) 

• Applications Provide Updated Train Running 
Information  

• Information Through 
www.trainenquiry.com/enquiry.indianrail.gov.in 
And Number 139 

• Mobile Interface Has Been Launched 

• Core Application Feeding Information To All 
Interfaces 
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Integrated Coaching Management 
System (ICMS) 

• Three Applications : 
• Punctuality Analysis Module (PAM) 

• Coaching Operations Information System (COIS) 

• Coach Maintenance Management (CMM) - Pilot 

• Monitor The Coaching Stock And Running Of 
More Than 8,500 Passenger-carrying Trains 
Daily 

• CMM Pilot at Three Locations : BCT/WR, 
NDLS/NR And LKO/NR 
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Integrated Coaching Management 
System (ICMS) - CMM 

• Modules On : 
• Passenger Complaints 

• Contract Monitoring 

• Machinery & Plant 

• Coach Condemnation 

• Pit Charts 

• Special Drives 

• Project Tracking 

• Trial Monitoring 

• Budget Trains And Documentation 

25 



IR Web Portal 

• Complaint Management System (CMS) 

• Retiring Room Application 

• Cloak Room Application – At New Delhi 

• Portal Websites – 39 Web Sites  
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Complaint Management System 

• Web Complaint Management System 

• Access through Complaint & Suggestions 
Section of www.indianrailways.gov.in 

• Direct Access through 
www.customercare.indianrailways.gov.in 

• SMS Based Complaint Management System is 
Also Operational 

• Complaints In Trains Or At Stations Can Also 
Be Logged And Tracked Through The Portal  
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Retiring Room Application 
 

• Almost 59,000 Retiring Room Bookings Each 
Month 

• 490 Stations  

• Through The Internet And Station Counters 

• Earning Over  Rs 2 Crore Monthly 
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SMS Gateway 

• More Than 1.5 Lakh SMSs Are Being Sent Daily  

• To Passengers To Inform Them About Change In 
Their Reservation Status 

• Pre-Chart SMS Alerts – Once In A Day, Beginning 
From 5 Days Before The Journey Date 

• Post Chart SMS Alerts – Actual Berth No., Coach 
No. And RAC Seat No. 

• SMS Alert For Any Ticket Upgradation Or Seat 
Re-allotment 
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Freight Operations Applications 

• Freight Operations Information System (FOIS) 

• Control Office Application (COA)  

• Timetable Management System (SATSaNG) 

• Crew Management System (CMS) 

• Locomotive Management System (LMS for 
Diesel Locomotives) and SLAM (for Electric 
Locomotives) 
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Freight Operations Information 
System (FOIS) 

 

•  Two Major Sub Systems : 

• Rake Management System (RMS) – For Handling 
The Operational Aspects Of IR 

• Terminal Management System (TMS) – For 
Handling the Commercial Aspects Of IR 
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Rake Management System (RMS) 
 

 

• RMS captures the following events in real time 

•  Customer indents  

•  Wagon supply - date and time 

•  Departure after loading 

•  Running particulars - arrival/departure at stations    
enroute with attachments/detachments if any   

• Arrival at destination 

•  Handling and delivery at destination 
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Rake Management System (RMS) 
 

• Train Operations 

• Interchange & Forecast  

• Rake based consignment tracking 

• Train in pipeline 

• Wagon type wise stock holding 

• Consist reporting on summary basis 

• Terminal handling performance 

• Loco holding, outage and power on line. 
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Terminal Management System (TMS)  

• Introduced As Phase II Of FOIS In 2006 

•   Enables Management Of Activities At Freight 
Terminals 

• Commercial Activities– RR Preparations; E-payment 

• Document Generation—wagon Consist, Labels 

• Data Capture And Report Generation—DC, WC, Etc. 

• Detention Analysis 

• Commodity And Customer Details Capture  

• Customer Facilitation In Tracking Consignments For 
Large Customers 
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Terminal Management System (TMS)  

• Customers – Profile, Concessions, Etc 
• Booking – Arrival, Demand Register, Haulage, RR, Etc 
• Rake Handling 
• Piecemeal 
• Outward – F/Notes 
• Inward – Delivery, On Hand, Etc 
• Charges – Local, Remittance, WC, DC, Bill 
• Transshipment 
• Query 
• Message 
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Terminal Management System (TMS)  

• E-payment-  Facility Extended To 946 
Customers 

• Covering 80.40% Of All RRs 

• Total Of Rs 6010 Crores Of Freight Payment 
During August – 2016 

• About 2.9 Million Tonnes Of Freight Are 
Booked Daily  

• Nearly 1,600 Railway Receipts (RRs) 
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Control Office Application (COA) 

• 77 Divisions/Area Controls 

• Integration Between FOIS & COA, Adjoining 
COA, NTES And ICMS  

• About 5,00,000 Arrival/ Departure Events Of 
14000 Trains Are Recorded Each Day  

• Satsang Assists In The Preparation Of Train 
Timetables To Optimize Running Of Trains 
And Timetable Management System 
(Satsang) 
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Control Office Application (COA)  

• Comprehensive Software For The 
Automation Of Control Charting  

• Replaced The Tedious Manual Plotting Of 
Running Trains On A Chart 

• The Core Functionality Of The Control 
Charting With Ergonomics Provided The 
Traffic Controllers Good Look-and-feel And 
User-friendly Work Environment 
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Functionalities of COA 
 

• Train Ordering 

• Maintain Train Information 

• Manage Train Movement (Abnormal 
Working, Stabling, Banker Movement) 

• Report Unusual Occurrences. 

• Management Of Maintenance Blocks 

• Caution Orders 
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Functionalities Of COA 
 

• Plot Graph. 

• Advance Plotting _ System / Manual 

• Maintain Referential Data 

• MIS Reports 

• Yard Management Siding 

• Miscellaneous Functions 

• View Station Layout 
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Software Aided Train Scheduling and 
Network Governance (SATSaNG) 

• Fixed Infrastructure Resources Module (FIRM) 
• Rolling Assets Module (RoAM) 
• Scheduling Module for Allocation of Resources to Trains 

(SMART) 
• Publish Report and Exchange Supporting System (PRESS) 
• Freight Type Unscheduled Trains & Utilization of 

Resources Estimation (FUTURE) 
• Simulation Module and Run Time Estimation Reports 

(SMaRTER) 
• Demand Evaluation Module to Assist in New Design of 

Services (DEMANDS) 
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Crew Management System (CMS) 

• 362 Lobbies Provided With CMS 

• System Serves 47,000 Calls Daily Via SMS 

• Enabling Train Crews To Sign On And Sign Off 
At CMS Kiosks 
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Locomotive Management System (LMS For 
Diesel Locomotives) And SLAM (For Electric 

Locomotives) 

• These Applications Presently Implemented At 
A Few Sheds 

• Will Ultimately Manage The Maintenance Of 
Over 10,000 Locomotives 
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Other Important Applications 

• E-Procurement System (EPS) including e-
Auction and Reverse Auction 

• Parcel Management System (PMS) 

• I-PAS (Accounting Management System) 

• WISE (Workshop Management System) 

• ERP systems in Production Units 

• Energy Management System 

• Track Management System 
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E-procurement System (EPS) 

• Includes E-auction And Reverse Auction 

• Nearly 15,000 Tenders Are Issued Each Month 
Through This System 

• Till Date, Over 5.67 Lakh Tenders Have Been 
Issued 

• 21,776 Vendors Are Already Enrolled 

• Scrap Worth  Rs  4,339.61 Crore Has Been 
Sold Through The E-auction Sub-system So 
Far 
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Parcel Management System (PMS)  

• Booking, Delivery And Tracking Of Parcels Is Possible  

• Presently Covering 80 Stations of 4 Corridors 

• New Delhi – Mumbai Central, Chennai – New Delhi, 
Chhatrapati Shivaji Terminus, Mumbai - Howrah, 
Howrah - Chennai Corridors  

• System Is Being Expanded To 143 More Stations In A 
Phased Manner 

• Over 2.6 Lakh Parcel Way Bills Generated Per Month 

• Rs 35 Crore Revenue Per Month 
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Parcel Management System (PMS)  
• Project architecture – RDBMS-based software on three-

tiered network 

• Modules 

• Booking and Delivery Modules 

• Loading and Unloading modules 

• Demurrage and Wharfage calculation 

• VP and lease Booking 

• Printing of Bar Code Labels on packages and 

scanning 

• On Line Status and tracking 

• Over-carriage and Undercarriage position  
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Civil Engineering Projects 

• Track Management System  

• Indian Railway Projects Sanctions And 
Management 

• Railway Land Management System – Pilot 
Project For 1 Division 
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Track Management System  
 

• Asset Management 

• Rail And Track Monitoring  

• Maintenance 

• Ultrasonic Testing 

• Track Renewal 

• Patrolling 

• Tunnels And Bridges  

• Implemented In 28 Divisions 
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I-PAS (Accounting Management System) 

• Integrated Payroll And Accounting System 

• I-PAS Is Centralized Financial Management 
Software 

• Presently Being Implemented In Phases In 
Zonal Railways And Production Units 

• Web Enabled Railway Budget System 
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WISE (Workshop Management System) 

• System Is Under Implementation In Railway 
Workshops 

• To Be Implemented In 34 Workshops 

• System Launched At Raipur Workshop, Lower 
Parel, Charbagh , Liluah And Lallaguda 
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Electrical Projects 

• Electrical Energy Management System- Part 
Of The UNDP Project For Energy Efficiency In 
Railways, Which Targets 15% Energy Saving 
By 2020 

• Traction Distribution And Management 
System 
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ISRO And IR 
 

• Memorandum Of Understanding (MOU) - “Effective Use Of Space Technology In 
Remote Sensing And Graphic Information System (GIS) Based Governance 
Application For Indian Railways” , Signed On 17thmarch, 2016 

• Aim: 

• Developing Applications In The Field Of Remote Sensing And Geographic 
Information System (GIS) 

• Ministry Of Railways Proposes To Use Space Technology Tools In Providing 
Passenger Information System In All Trains Indicating The Next Station / 
Stoppage  

• Real Time Train Tracking  

• Survey Of New Rail Route Alignments Particularly In Hilly And Difficult 
Terrains 

• Conduct Track Vulnerability Studies  

• Mapping Of Assets And Introducing Web Enabled Rail User Centric Services 
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Future Possibilities 

• Automatic Data Collection Systems  
• Automatic Vehicle Location Systems 
• Automatic Passenger Counting Systems 
• Advanced Passenger Information Systems  
• Electronic Fare Payment And Ticketing Systems  
• Impact On The Quality And Availability Of 

Information  
• For Service And Operations Planning 
• Controlling The Service  
• Measuring The Resultant Service Quality Delivered To 

Passengers 

64 



Future Possibilities 

• Internet Of Things 

• Big Data 

• Data Analytics 

• Analytics Of Things 
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Internet Of Things 

• Internetworking  Of Physical Devices, 
Vehicles (Also Referred To As "Connected 
Devices" And "Smart Devices"), Buildings 
And Other Items—Embedded  With 
Electronics, Software, Sensors, Actuators, 
And Network Connectivity That Enable These 
Objects To Collect And Exchange Data 

66 



Internet Of Things 

• The Internet Of Things (IoT) Has Been Defined By 
International Telecommunication Union In 
Recommendation ITU-T Y.2060 (06/2012) 
 

• The IoT Is A “Network” Of ‘Things’ That Can Broadcast 
Data And Connect To The Internet Or To A Network 
 

• Objects, Animals Or People Are Given Unique Identifiers 
And The Capability To Transfer Data Over A Network 

• The Convergence Of Wireless Technologies, Micro-
electromechanical Systems (Mems) And The Internet 
Leads To IoT 
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Big data 
 

• Big Data Is A Term For Data Sets That Are So Large Or Complex 
That Traditional Data Processing Applications Are Inadequate To 
Deal With Them 

• Challenges Include Analysis, Capture, Data Curation, Search, 
Sharing, Storage, Transfer, Visualization, Querying, Updating And 
Information Privacy 

• The Term "Big Data" Often Refers Simply To The Use Of Predictive 
Analytics, User Behaviour Analytics, Or Certain Other Advanced 
Data Analytics Methods That Extract Value From Data, And 
Seldom To A Particular Size Of Data Set 

• Accuracy In Big Data May Lead To More Confident Decision-
making, And Better Decisions Can Result In Greater Operational 
Efficiency, Cost Reduction And Reduced Risk 
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Data Analytics (DA)  

• The Science Of Examining Raw Data With The Purpose Of Drawing 
Conclusions About That Information 

• Used In Many Industries To Allow Companies And Organization To 
Make Better Business Decisions 

• Used In The Sciences To Verify Or Disprove Existing Models Or 
Theories 

• Distinguished From Data Mining By The Scope, Purpose And Focus 
Of The Analysis 

• Data Miners Sort Through Huge Data Sets Using Sophisticated 
Software To Identify Undiscovered Patterns And Establish Hidden 
Relationships 

• Data Analytics Focuses On Inference, The Process Of Deriving A 
Conclusion Based Solely On What Is Already Known By The 
Researcher 
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Data Analytics  

• Refers To Qualitative And Quantitative 
Techniques And Processes Used To Enhance 
Productivity And Business Gain 

• Data Is Extracted And Categorized To Identify 
And Analyse Behavioural Data And Patterns,  

• Techniques Vary According To Organizational 
Requirements 
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Big Data Analytics  

• Examines Large Amounts Of Data To Uncover 
Hidden Patterns, Correlations And Other 
Insights 

• With Today’s Technology, It’s Possible To 
Analyse Data And Get Answers From It 
Almost Immediately  

• An Effort That’s Slower And Less Efficient 
With More Traditional Business Intelligence 
Solutions 
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Analytics Of Things  

• The Term Used To Describe The Analysis Of 
The Data Generated By The Internet Of 
Things Devices 

• In Other Words, Analytics Of The Internet Of 
Things Is Analytics Of Things 

• Analytics Of Things Is Required So As To 
Make The Connected Devices Smart And To 
Give The Devices The Ability To Make 
Intelligent Decisions 
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Thank You 

75 



COA - Technology 

• Application Developed With A 3 Layered 
Architecture  

• Client, Application Servers And Database Servers 

• Operating System Is Windows Server 2003, 64 
Bit For Servers And Win XP For Clients 

• Database Is Oracle 10g 64 Bit 

• GUI Is Based On ASP 

• Net, C# Win Forms And Middleware Is Dot Net 
Framework With IIS 
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FOIS - Technology 

• Application Developed In House With A 3-tier 
Architecture Using Visual Basic 6.0 (EE), Oracle Tuxedo 
10 (Middleware) And Oracle 10g As Database 

• Reports Are Available On J2EE Platform Accessible 
Both On FOIS Network And Over The Web At 
www.fois.indianrail.gov.in 

• FOIS Is Integrated With Other Operations Modules Of 
CRIS Using An Enterprise Application Integration 
Software And With Banks And Customer Legacy 
System Through SOA Using Web Services 

• Oracle Grid Including Oracle Weblogic, Oracle Tuxedo 
And Oracle DB Are Used For The Same 
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Unreserved Ticketing System 

• Application Developed With A Two Layered 
Architecture In C++ 

• Database Requirements Are Met Through A 
Sybase Product, ASE-CE 

• Java Version Of The Application Is Used In 
The ATVMs To Provide Additional Features In 
The User Interface 
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Integrated Coaching Management 
System (ICMS) 

• Operations (COIS) And Punctuality (PAM) 
Modules Developed In-house On The Java EE 
6 Platform  

• Hosted On IBM Websphere Application 
Server 

• Maintenance Module Leverages The 
Capabilities Of IBM Maximo Asset 
Management Software 
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Software Aided Train Scheduling and 
Network Governance (SATSaNG) 

• Fixed Infrastructure Resources Module (FIRM) 

• The Infrastructure Module will have information on the fixed infrastructure 
and definitions required for assignment of train services. All information on 
tracks and signaling will be used to determine the appropriate definitions for 
conflict free assignment of fixed infrastructure resources. The user interface 
will include a view of the IR network map. 

• Rolling Assets Module (RoAM) 

• The rolling assets resources module will handle all the mobile resources, the 
rakes, the locomotive and the running staff. The rules for utilizing these 
resources will be handled within this module.  

• Scheduling Module for Allocation of Resources to Trains (SMART) 

• The Scheduling Module is at the heart of the Time Tabling software. This is 
the module where all the assignment of resources will be done. The 
resources will be assigned to train services in a manner that there is no 
conflicting demand on the same resource and the entire allocation is 
consistent across all the resources. 
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Software Aided Train Scheduling and 
Network Governance (SATSaNG) 

• Publish Report and Exchange Supporting System (PRESS) 

• The publishing module will contain all the output from the scheduling 
module and publish it to the other applications like COA, ICMS, PRS, NTES, 
and CMS. This module will also be used to publish hard copies of the time 
table in the format specified by the user. 

• Freight Type Unscheduled Trains & Utilization of Resources Estimation (FUTURE) 

• The capacity module will take all passenger train schedules as fixed and can 
be used to identify potential freight paths. Further this module will have the 
capability of building in “what if” scenarios.  

• Simulation Module and Run Time Estimation Reports (SMaRTER) 

• The simulation module will contain three elements; the train performance or 
run time calculator, the sectional simulation tool and the terminal simulation 
tool. 

• Demand Evaluation Module to Assist in New Design of Services (DEMANDS) 

• The Demands Module will contain analysis of the data from the Passenger 
Reservation System (PRS) and Unreserved Ticketing System (UTS).  
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SATSaNG - Technology 

• Application Is Being Developed In House 
• Using Microsoft Technologies Like Microsoft Visual Studio 

C# For Development, Microsoft Expression Blend For 
Designing Interfaces, WPF Framework For Rich Graphical 
Interface And MVVM For Design Patterns 

• Oracle 11G Provides The Backbone For The Centralized 
Database 

• Application Is Being Designed Based On A Three Layered 
Architecture 

• Terminal Servers Will Be Used To Host Application 
Centrally 

• All The Servers Will Reside In CRIS Data Centre In High 
Availability Mode 
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