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Company Profile 

 

Mobile operator company · 
MTS is the largest mobile 
operator in Russia and CIS 

with over 102.4 million 
subscribers as of 31 

December 2009. 

Stock price 
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CEO: 
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Сommercial organization 
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Russian government (17.14%) 

Slogan You know that you can! 
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Company Overview 

Sistema Shyam TeleServices Limited (SSTL), also known as Mobile TeleSystems and commonly 
referred to by the abbreviation MTS, is the Indian subdivision of Russian Mobile TeleSystems 
telecommunication company headquartered in New Delhi, India. It provides wireless voice, 
broadband Internet, messaging and data services in India. MTS India is a subsidiary of Russian 
conglomerate Sistema and is the ninth largest mobile operator in India with 8.9 million 
subscribers as of June 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 7 of 50 
 

 

 

History 

Sistema, the largest public diversified corporation in Russia, acquired a 10% stake in Shyam 
Telelink for a total cash consideration of US$ 11.4 million at the end of September 2007. 
Shantanu Telecom along with their partner Sistema had applied for UASL licence in 22 telecom 
circles of India. In August 2008, they got a pan-India start-up spectrum to start their mobile 
service operations in the country. They provide mobile services based on CDMA technology 
under the brand name MTS India and gave contracts to ZTE and Huawei for network expansion. 
MTS launched operations in Uttar Pradesh East and West in October 2010 

Services 

MTS launched EVDO Rev A based high-speed mobile broadband service, MBlaze, in November 
2009 and has seen tremendous market acceptance with over 5 lakh (As per February 2011 
Data) customers in a short span of time. In April 2010, MTS launched MTS TV for MTS MBlaze 
customers. MTS MBlaze have its coverage in 100+ cities as of February 2011. MTS has also 
announced pan-India roaming for its users in April–May 2010. MTS also provides MBrowse 
which is CDMA-1x technology based internet service. According to Vsevolod Rozanov, President 
& CEO, MTS India, With a view to enhance customer experience, MTS has prepared a blue print 
to take the mobile broadband usage in the country to the next level. In a phased manner, MTS 
will be launching seamless HSD services across some of the busiest highways in the country. On 
5 September, MTS India announced the commercial availability of its EVDO Rev B Phase 2 
network. On 23 October 2013 SSTL announced its roll out plan of its 3GPLUS network in nine 
circles namely Delhi, Rajasthan, Gujarat, Kerala, Karnataka, Tamil Nadu, Kolkata, Uttar Pradesh 
(West) and West Bengal. 
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The project is a keyword based SMS application service that helps users to retrieve information 
about recharge plans that are available or suitable for their current tariff plans. It is a pull based 
application, a value added service that is free of cost that recommends to the user the available 
plans he can choose to activate. 

The project assigned to the intern is to study the concept of SMS as a Value added service, and 
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Project Introduction 

These days, Telecom Companies come up with a lot of plans and schemes for data and network 
usage. Often, the operators convey this information to their users in personal messages using 
Value added services like Short Message Service (SMS) or by recorded calls. These calls are 
often very tedious to the user and generally ignored. MTS proposes an application which uses a 
Pull mechanism, where in a user sends a message (SMS) to an operator provided Short Code. 
Instead of receiving all irrelevant messages, the user can request for those which would best fit 
his requirements. 

The user sends an SMS to the service operator, which is routed to the application server, which 
uses a keyword. After receiving a request with the specific keyword, the application maps 
relevant plans from a database. The database is an integrated pool of information based on 
user’s current plans and data. The application extracts all plans which could help a user. For 
example, if a user tends to stay on Roaming a lot, the application would offer him plans that 
reduce Roaming rates. This is also called a person to application (p2a) service, where the person 
sends a message to the application, which responds with an auto generated reply unique to 
each user number. 

The first task is to understand and learn the concepts of Value Added Services, SMS in 
particular. We look into its various uses and applications, as well as the technical flow of a 
message originating from a mobile device till its termination. This includes important features 
and working of SMSC and MSC, explained in detail later.  

Next, we build a database schema using existing data, which consists of Customer Details, 
Region details, Tariff plans, Recharge Descriptions etc. The database we used here is Oracle, by 
connecting to the company server. Since the data is on a very large scale, it is difficult to insert 
and manipulate into the database manually. For this purpose we use software (TOAD), which 
makes it easy to import data and manipulate it.  

After we’ve built the schema, we move towards the making of application. The most used and 
relevant platform for building automated applications in Telecom Industry is ASP (Active Server 
Pages).  We first study the language basics, and then move towards coding, which is loosely 
divided into parts.  

The last part would include testing and deployment, starting in the latter half, once we’ve 
successfully accomplished the above parts. 
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Iterative Model 

In Iterative model, the processcbegins with a simplecimplementation of a small set of the 
software ‘requirementscand iteratively enhancescthe evolving versions tillcthe complete 
systemcis implementedcand ‘readycto be deployed. 

An iterative life cyclecmodel does not attempt to start withcfull specification of requirements. 
Instead, ’development begins bycspecifying and implementing justcparts of the software, 
which is then reviewed incorder to identify furthercrequirements. This process iscthen 
repeated, producing acnew version of thecsoftware at the endcof each version of thecmodel. 

 

 

 

 

Iterative Model design 

Iterative processcstarts with acsimple implementation of acsubset of thecsoftware 
requirements and iterativelycenhances the evolvingcversions until the fullcsystem is 
implemented. ’With each iteration, designcmodifications arecmade and newcfunctional 
capabilitiescare added. The basic idea behindcthis is to developca system throughcrepeated 
cycles i.e. ’iterative and in smaller portions at a time (incremental). 



Page 11 of 50 
 

Following iscthe pictorial representationcof Iterative andcIncremental model:- 

 

Iterative and Incrementalcdevelopment is a combination of bothciterative design and 
incrementalcbuild model forcdevelopment. During softwarecdevelopment, morecthan one 
iteration ofcthe software developmentccycle may be incprogress at the same time and this 
process may be describedcas an "evolutionary acquisition"cor "incremental build" approach. 

In incremental modelcthe whole requirement iscdivided into various builds. Duringceach 
iteration, thecdevelopment module goescthrough the requirements, design, implementation 
and testing phases. Eachcsubsequent release of thecmodule adds function to thecprevious 
release. The processccontinues till theccomplete system is readycas per the requirement. 
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Working of SMS 

The Short Message Service (SMS) is a method of personal data communication using SS7 of 
mobile networks to carry short packets. An SMSC is an entity that delivers short messages 
between mobile subscribers and between mobile subscribers and various External Short 
Message Entities (ESMEs), such as voice mailboxes, integrated information centers, and manual 
agents. In addition, an SMSC provides a series of value-added services on this base. The "short" 
here means that the length of each message is limited.  

In recent years, mobile communications have been developing rapidly worldwide. To help 
network operators win more subscribers and profits, the SMSC provides a stable information 
carrier platform in addition to the point-to-point (P2P) short message service (SMS). 

The delivery and transfer of point-to-point short messages are implemented by the SMSC. The 
SMSC has similar functions as a postal office. It receives a short message from the source and 
then forwards it to the destination. The major functions of the SMSC are to receive, store, and 
forward short messages. Through the SMSC, short messages can be delivered to the destination 
in a more reliable way. If a delivery failed, the SMSC will keep the short message until it is 
delivered successfully or failed permanently. Following terms explain types of short messages. 

 MO: Short messages originated by mobile stations. It is a process that a mobile station 
submits a short message to the SMSC till it receives a response from the SMSC.  
 

 MT: Short messages terminated by mobile stations. It is a process that the SMSC sends a 
short message to the destination mobile station following certain rules till it receives a 
response from the mobile station. 
 

 AO: Short messages originated by ESMEs. It is a process that an ESME submits a short 
message to the SMSC till it receives a response from the SMSC.  
 

 AT: Short messages terminated by ESMEs. It is a process that the SMSC sends a short 
message to the destination ESME following certain rules till it receives a response from 
the ESME. 

A short message originated from a mobile subscriber is sent to the service processing module 
via the SMS signaling gateway. 
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Types 

 

Person-to-Person (P2P), Application-to-Person (A2P) andcPerson-To-Application (P2A) are the 
three categories of SMS messages. ’While P2P messages connectcone individual to another or 
you can saycMobile to Mobile, ’A2P messages are used tocinteract with consumers via ancSMS 
application and P2A’messages are used by consumerscto interact with SMScapplication. 

 

Person-to-Person(P2P) 
 
Mobile tocMobile SMS are usedcmajorly for personalcinteraction with family, ’friends & co-
workers. Todaycapplication platform likecWhatsApp has changed the waycwe looked at Short 
MessagingcService world over. 

 

                                                                                      

 

 

 

Application-to-Person(A2P) 
 
A2P SMSes arecgenerated by application tocinteract with customer. We getcAuto generated 
messages from Banks, Airlines, Fee payment, Stock Market, etc. Even we get Alert SMS 
messages fromcvarious sources as andcwhen something happens. Thesectypes of SMS are 
mostly informative &’we love to receive them. A2P’messages are also used forcpromotional 
activities & we hate mostcof such SMSes coming.  
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Person-to-Application(P2A) 
 
When consumer wantcsome information or wants to participatecin activity, he sends SMS to 
number which in turn replies’back automatically. If you want tocknow your bank balancecusing 
SMS, you havecto send one SMS oncparticular number with prescribedcformat & in turn you 
get answer from SMScapplication hosted in bankcwith you bank balance details. ’You can also 
participate incVoting, Lucky Draw, Opt-In, Competition, ’Text-To-Win, etc. by sending SMS. 
All aboveccategories are widely usedcfor gaming platform, ’e-governance, etc. 

 

                                                                        

 

Our application pertains to user or person or peer to application and vice versa interaction. The 
basic flow diagram of the project is like this- 

 

 

 

 

 

SMS Call Flow(P2A) 

This diagram shows that the user sends an SMS with a specific Keyword, which is sent to the 
nearest MSC (Mobile Switching Center), which then routs the path to the SMSC of the particular 
operator eg MTS, Vodafone, etc. The message is then sent to the application server which is 
capable of processing it and providing a suitable response. The application server runs the code, 
maps results from the database and returns them to the SMSC in a response SMS, which then 
travels the same route, back.  

Since we need a platform to store data to access and map, we use ORACLE. 

 

MSC SMSC 
Application 

Server 

Database 
SMS 
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Oracle  

Oracle Database (commonly’ referred to as OraclecRDBMS or simply as Oracle) is an object-
relational databasecmanagementcsystem produced and marketed by Oracle Corporation. An 
Oracle database’system-identified by an alphanumericcsystem identifier or SID, comprisescat 
least one instancecof the application, ’along with data storage. Ancinstance-identified 
persistently by an instantiation number (or activation id: SYS.V_$DATABASE.ACTIVATION#)-
comprises a set ofcoperating-system processes andcmemory-structures that interactcwith 
the storage. Users of Oraclecdatabases refer to thecserver-side memory-structure as thecSGA 
(System Global Area). The SGA holds cache information such as data-buffer, SQL Commands, 
and user information.  

The Oracle DBMS can store andcexecute stored procedures and functionscwithin it. 
PL/SQL (Oracle Corporation's proprietarycprocedural extension tocSQL), or the object-oriented 
languagecJava can invoke such code objects and/or provide the programming structurescfor 
writing them. 
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SQL 

We use SQL to manipulate and update information in tables. 

SQL  (Structured Query Language) is acspecial-purpose programming languagecdesigned for 
managing data held inca relational database managementcsystem (RDBMS), or for stream 
processing in a relationalcdata stream managementcsystem (RDSMS). 

Originally based upon relationalcalgebra and tuple  (row) relational calculus, ’SQL consists of 
a data definition languagecand a data manipulation language. The scope ofcSQL includes data 
insert, query, ’update and delete, schema creation andcmodification, and data access control.  

 SQLccan execute queries against a database 

 SQLccan retrieve data from a database 

 SQLccan insert records in a database 

 SQLccan update records in a database 

 SQLccan delete records from a database 

 SQLccan create new databases 

 SQLccan create new tables in a database 

 SQLccan create stored procedures in a database 

 SQLccan create views in a database 

 SQLccan set permissions on tables, procedures, and views 

Some basic commands- 

 SELECT - extractscdata from a database 

 UPDATE - updatescdata in a database 

 DELETE - deletescdata from a database 

 INSERT INTO - insertscnew data into a database 

 CREATE DATABASE - createsca new database 

 ALTER DATABASE - modifiesca database 

 CREATE TABLE - creates acnew table 

 ALTER TABLE - modifies actable 

 DROP TABLE - deletes actable 
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SQL Commands are divided into categories. The ones we use are: 

 Data Definition Language (DDL) Statements 

 Data Manipulation Language (DML) Statements 

 Transaction Control Statements 

Data definition language (DDL) statements mainly perform these tasks: 

 Create, alter, ’and drop schema objects 

 Grant andcrevoke privileges and roles 

 Analyzecinformation in a table or index 

 Establishcauditing options 

 Addccomments to the data dictionary 

Data Manipulation Language (DML) Statements 

Data manipulation language (DML) statements accesscand manipulate data incexisting schema 
objects. Thesecstatements do not implicitlyccommit the current transaction. The data 
manipulationclanguage statements are: 

 
CALL 
DELETE 
INSERT 
MERGE 
SELECT 
UPDATE 

The SELECTcstatement is a limited formcof DML statement in that it canconly access data in 
the database. It cannotcmanipulate data in the database, although it can operate on the 
accessed datacbefore returning the results of the query. 

Transaction ControlcStatements 

Transaction control statements managecchanges made by DML statements. The transaction 
controlcstatements are: 

 
COMMIT 
ROLLBACK 

Commit statementcends your current transaction andcmakes permanent all changes 
performed in the transaction. A transaction is a sequence of SQL statements that the 
OraclecDatabase treats as a singlecunit. 

Rollback Statement tollscback an explicit or implicit transaction to thecbeginning of the 
transaction, or to a save-pointcinside the transaction.  
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Each column value and constant inca SQL statement has a data type, which is associated with a 
specific storage format, ’constraints, and a validcrange of values. When you create actable, you 
must specify acdata type for each of its columns. 

Although SQL is a standard for most of the database platforms, small changes are present for 
each of them. For example, data type integer is specified as INTEGER in MySQL while the one 
we use-Oracle specifies it as NUMBER.  

Here is a list of the most commonly used data types: 

The CHAR data type storescfixed-length character strings.  

The VARCHAR2’data type stores variable-length character strings. 

The LOBcdata types for character data arecCLOB and NCLOB. They can store up to 8 terabytes 
of character data (CLOB) ’or national character setcdata (NCLOB). 

The NUMBER data typecstores fixed and floating-point numbers. Numbers ofcvirtually any 
magnitude can be stored and arecguaranteed portable among different systems operating 
Oracle Database, up to 38 digitscof precision. 

Optionally, you can also specifyca precision (total number of digits) and scale (number of digits 
to the right of thecdecimal point): 

 

Syntax: Column_name NUMBER (precision, scale)  

The DATE data type storescpoint-in-time values (dates and times) in a table. ThecDATE data 
type stores thecyear (including the century), the month, the day, the hours, the minutes, and 
the seconds (aftercmidnight). 
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TOAD 

Toad is a software applicationcfrom Dell Software that database developers, ’database 
administrators, and data analysts usecto manage both relational and non-relationalcdatabases 
using SQL. 

Toad for Oracle providescan intuitive and efficient way for databasecprofessionals of all skill 
and experience levelsctocperform their jobs with ancoverall improvement in 
workflowceffectiveness and productivity.  

With Toad forcOracle, one can: 

 Understand database environmentcthrough visual representations  

 Meet deadlines easilycthrough automation and smooth workflows  

 Perform essentialcdevelopment and administration tasks from a single tool 

 Deploy high-quality applicationscthat meet user requirements; perform predictably and 

reliably incproduction  

 Validatecdatabase code to ensure the best-possible performancecand adherence to best 

practicecstandards 

  Manage and share projects, templates, scripts, and more with ease 

Toad has separate buttons to Commit or Rollback any statements, one can choose to auto 
commit after every statement, although it is advised not to, and by default it does not, since 
mistakes can be made and database can be falsely modified. 

Functions we used in TOAD- 

Database browser- To specify and connect to a specific database. 

Schema Browser- Presents a list of all tables and views in the database. 

New- To open new tab either in SQL or PL/SQL type or others. 

Commit- To make permanent changes made by statements. 

Rollback- To go back to initial state. 

Save- Save the SQL script so that it can be opened later. 
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Active Server Pages(ASP) 

 Active Server Pages (ASP), ’also known as Classic ASPcor ASP Classic, wascMicrosoft's 
first server-side scriptcengine for dynamically generated webcpages.  Initially released as 
an add-on to InternetcInformation Services (IIS) via thecWindows NT 4.0 Option 
Pack (ca. 1996), itcwas subsequently includedcas a free component ofcWindows Server 
(since the initialcrelease of Windows 2000 Server). ’ASP.NET, first released in’January 
2002, has supersededcASP. ASP is a program that’runs inside IIS. An ASP file iscjust the 
same as ancHTML file. An ASP file can’contain text, HTML, XML, andcscripts. Scripts in an 
ASP file arecexecuted on the server. AncASP file has the file extension ".asp". 

 

ASP can- 

 Dynamicallycedit, change, or add content of a Web page 

 Respond tocuser queries, and/or data submitted from HTML forms 

 Access anycdata, databases and return the results to a browser 

 Customizeca Web page to make it more useful for individual users 

 The advantagescof using ASP instead of CGI and Perl, are those’of simplicity and speed 

 Provide security - sincecASP code cannot be viewed from the browser 

 Clever ASPcprogramming can minimize the network traffic. 

 

We use ASP to develop and deploy our code.  

With the help of the #include directive, we can insert the contents of one ASP file into 
another, before the server executes it. Since we need to connect to the same database 
schema for all programs and purposes, it is prudent to create a common file to connect to 
the particular database and subsequently include the same into multiple other programs 
which serve various properties. This is what we do while developing our code. 

This is how we use the include directive- 

<!--#include file=”example.asp”--> 

Where, example.asp is the other asp file the contents of which we wish to include in the 
current one. 

Connection to Database 

ADO is used to access database from Web Servers. 

ADO is a Microsoft technology. It stands for ActiveX Data Objects. 
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ADO is a Microsoft Active-X component. 

ADO is automatically installed with Microsoft IIS. 

ADO is a programming interface to access data in a database. 

The common way to access a database from inside an ASP page is to: 

1. Create an ADO connection to a database 

2. Open the database connection 

3. Create an ADO recordset 

4. Open the recordset 

5. Extract the data you need from the recordset 

6. Close the recordset 

7. Close the connection 
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Screenshots 

 

Connecting to MTS Server 
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TOAD 

Here is the screenshot of the opening page of TOAD, when we connect to the database. The 
version we are using is 9.7. 
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The next screenshot displays the editor window, where we write and run the SQL statements, 
after establishing the connection. 
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We first create a table using SQL commands. Example- Table Customer_Detail7- 
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We require many tables, related to each other and which need to be integrated or collectively 
used, together, they make a schema. This is shown as follows with all tables and views in a list. 

 

 

 

 

 

The schema shows all tables and their framework, i.e., column names and respective data 
types. 
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Example of table MTS_BHADRA_PIN_MST: 
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Since the data in tables is very large, manually entering data into a table by writing all values in 
commands is a tedious and time consuming task. For this, TOAD provides a feature from which 
we can automatically import data from a given text or excel or any other kind of file, by making 
suitable adjustments. Here’s a look at how that’s done. 

Following is the procedure to import data in a table. 

First we create the table, writing column names with their data types.  

After we’ve created the table, we insert values in it. 

Right click and select import data. 
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Select the file type from the radio buttons and browse for file name. 

 

 

 

 

 

 

 



Page 32 of 50 
 

Select the delimiter on which to separate columns. 
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A preview is shown as follows: 
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Tick the fields you want as per the columns in table. 
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An example-displaying data after inserting values. 
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MTS AnyService Portal 
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FRONT END 

 

For the front end, we create an application that can for the benefit of the administrator, 
retrieve SMS information from all transactions in a given period of time. Java is a set of 
several computer software and specifications developed by Sun Microsystems, later acquired 
by Oracle Corporation that provides a system for developing application software and 
deploying it in a cross-platform computing environment. Java is used in a wide variety 
of computing platforms from embedded devices and mobile phones to enterprise 
servers and supercomputers. While less common, Java applets run in 
secure, sandboxed environments to provide many features of native applications and can be 
embedded in HTML pages. 

We use Eclipse Luna for creating the same. In computer programming, Eclipse is an integrated 
development environment (IDE). It contains a base workspace and an extensible plug-in system 
for customizing the environment. Written mostly in Java, Eclipse can be used to develop 
applications. 

Here is the screenshot the application. First we enter the number and select which records we 
need to view; messages sent or received. 
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Once we press the submit button, the application retrieves the table from the database. 

 
We can even save the data from the table as a text file.  
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User Front End 
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Conclusion 

 
In conclusion, we successfully created an SMS p2a application for customers, as well as a front 
end for the admin to successfully store and retrieve all SMS communication. 
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