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Abstract 

Telecom business intelligence analysis and reporting is a data warehouse & business 

intelligence project. This project is developed to give Telecom Company a way of 

taking better business decision in order to improve their business. Application takes 

the telecom customers data and transform, clean and load into the data warehouse. 

The data in the data warehouse in being stored in facts and dimension tables 

following the data warehouse architecture schema in star and snowflake schema. 

Analysis will be carrying out on the data this lead to data visualization. Visual 

dashboard and report will be generated on that data. These visualized data reports 

then presented to the company manger, end users. From these visualized reports the 

company takes better business decisions. These decisions lead a company to improve 

their business and earn profit. 



Preface 

Chapter 1 includes the introduction to the project, existing system, and proposed 

solution, scope of the system, project objectives and risk analysis. Brief description 

about software and hardware resources used. 

Chapter 2 includes requirement analysis, functional and nonfunctional requirement. 

It also include system requirements of the project 

Chapter 3 includes a system design, system architecture, use case diagram, activity 

diagram and data warehouse schemas such as star schema and snowflake schema 

Chapter 4 includes a brief overview of tools and technologies used in order to 

implement the project 

Chapter 5 includes the major component and activates to implement the project 

Chapter 6 include test scenario and test cases of the system 

Chapter 7 includes conclusion to this project and future work regarding this project. 
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CHAPTERl 

1.1 Introduction 

This project is basically about business intelligence analysis and reporting .Business intelligence 

(BI) is a technology - driven process for analyzing data and presenting actionable infonnation to 

help executives, managers and other corporate end users to make infonned business decisions. BI 

encompasses a wide variety of tools, applications and methodologies that enable organizations to 

collect data from internal systems and external sources prepare it for analysis, develop and run 

queries against that data; and create reports, dashboards and data visualizations to make the 

analytical results available to corporate decision- makers as well as operational works. Who make 

decisions? People make decisions .How? People make decisions go all in or fold hold sell or 

buy ... People also make poor decision. Intelligence is making decisions and this is the people who 

make decisions. As intelligence +infonnation= right decisions. Infonnation helped provide 

answers to unlock secrets answers from answers people to make decisions. 

How did business people get answers?? They had something called data .They had business data 

about people, products and places. They also had questions. Which products are the best? How are 

my sales performing? How are my people doing? Before they could get the answers they needed 

insight into that data .otherwise it was guess work .Data has value, it was precious. Where do you 

put something precious? It needed to be stored. Before the 1960 data was stored in the filing 

cabinet. When computer arrives it started to get stored in different spaces like floppy, hard drive. 

But storing something precious that way was risky business and difficult to manage. Eventually 

data is stored in place name database which is invented by Edger Codd in 1969 which is about the 

same time we landed on the moon. A database provides to store the business data about people, 

product and places. But it wasn't that straight forward to get the data in here required a lot of 

expertise. So in 1970 business application were created. Why business applications? because they 

provide the better why to collect data .The data access in not easy because data in coming from 

the multiple sources so for that data should be organized so they moved the data into dataware 

house. so now the data could be organized coming from multiple locations organized and able to 

access and now the data could be served .1 will take the unorganized data from the database convert 

that into infonnation .that information will be as a result of performing a lot of analysis on that 



data. Further the information will be taken to the next step which is the reporting stage . .. Making 

reports on that data will executives, managers and other corporate end users to make informed 

business decisions. That decisions will their product better and increase their sale helping make a 

lot of money and eliminate the risk and also make better decisions in the future for their healthy 

business. 

1.2 Existing System 

In today world most of the business applications are operational systems based on 

traditional transaction system or co called OLTP system (online transaction processing). An OLTP 

system is a common data processing system in today's enterprises. These systems have day to day 

transactions data which keep changes on everyday basis. In my existing telecom system database 

there is detailed and current data, and schema used to store transactional databases is the entity 

model (usually 3NF).Data is placed in normalize form for the sake of efficient transaction 

processing. Suppose the telecom company wants to expend their business and need to take better 

business decision in order to get more benefit and earn more profit so that business decision will 

not carry out on that day to day data because in traditional transaction system database there are 

number oftable joins, performing analytical queries is very complex. Reporting is typically limited 

to more static, siloed needs. For example, you might generate a monthly report of the telecom 

company chum user. These reports are helpful- particularly for real-time reporting for bedside 

care-but they don't allow in-depth analysis. So in order to cover these limitations I proposed a 

new way of data analysis which may lead us to take better business decisions for that particular 

company. When the company takes better business decision surely they got benefit 



1.3 Proposed System 

The proposed system is based on business intelligence whereas in business 

intelligence we have to analyze the data and presenting actionable information to help executives, 

managers and other corporate end users to make informed business decisions. OLAP (Online 

Analytical Processing) IS the technology behind many Business Intelligence 

(Bltapplications. OLAP data comes from the various OLTP databases. We extract data from the 

telecom company different OLTP databases we than transform and standardized that data and the 

import to the OLAP data warehouse and the run different queries on that data then we take data 

into business intelligence application for data analysis and data visualization and then create 

reports, dashboards to make the analytical result based on that reports the company take better 

business decisions 

1.3.1 Advantages 

Here are different ways business intelligence can enhance an organization and help decision 

makers make more informed, effective choices. 

• Derive knowledge from a sea of data. 

• Understand what drives revenUe for your business. 

• Personalize your sales strategy and anticipate objections. 

• Create a more effective business model 

• Get a single, consolidated view of your customers .. 

• Discover the big-picture "why" and what motivates consumer behavior. 



1.4 Objectives 

The basic objective of the project is to develop a system which takes the operational or 

traditional transactional data of the telecom company and transform that data to analytical data 

then perform data analysis and data visualization, create intelligent reports and unique dashboards 

for the te1ecom company based on that reports the company take better business decision. Once 

we perform data analysis and run different queries with the respect to company need and then 

based on these analysis daily basic reports or weekly may be monthly report will be generated 

Based on these reports intelligent business decision can make the company earn profit and 

decrease the loss generates revenue. Increase number of customer and even facilitate their chum 

user to rejoin. 

1.5 Scope 

The project is purely a business intelligence project and its basic functionality is to provide 

the user and the telecom company a way to take better decision based on their own data this 

decision can increase their profit or grow their business or fill-up their dreams. The project scope 

is limited to reporting and data visualization, data analysis based on the historic or previous data 

of the telecom company. The system takes the company data as an input these might stores at 

different databases, flat files or even excel spreadsheets then extract and clean that data to store in 

the data warehouse then analysis and is performed on that data, analytical data then convert to a 

report or a dashboard which make a user able to understand and make good business decisions. 

The good business decision help the organization to increase their revenue earn more profit and 

get rid of business losses. So these business intelligence report help them to fill full their dreams 



1.6 Resource Identification 

Following resources will be used in order to build this particular project 

1.6.1 Software Resources 

Operating system Microsoft Windows 8 

Development tools Microsoft Power BI, Microsoft Excel, 

Documentations 

Language 

Data warehouse 

1.6.2 Hardware Resources 

1 

2 

3 

4 

5 

System 

Processor 

Hard Disk 

RAM 

System type 

VMware workstation pro, Teradata Administrator, 

Teradata SQL Assistant 

Microsoft Word, Microsoft Visio 

SQL 

Teradata Administrator 

Table 1.1 

Intel(R) Core™ is-3317U 

1.70Ghz 

500GB 

8.00GB 

64 bit operating system, x64-based processor 

Table 1.2 



1. 7 Risk Analysis 

Risk is made up of two parts: the probability of something going wrong, and the negative 

consequences if it does. Risk Analysis is a process that helps you identify and manage potential 

problems that could undermine key business initiatives or projects. 

To carry out a Risk Analysis, you must ftrst identify the possible threats that you face, and then 

estimate the likelihood that these threats will materialize 

1.7.1 When to use Risk Analysis 

Risk analysis is useful in many situations: 

• When you're planning projects, to help you anticipate and neutralize possible problems. 

• When you're deciding whether or not to move forward with a project. 

• When you're improving safety and managing potential risks in the workplace. 

• When you're preparing for events such as equipment or technology failure, theft, staff sickness, 

or natural disasters .. 

As far as this project is concern in my opinion following error can occur and we also use counter 

measures to eliminate this error in order to get better performance of a system. 

• Corrupt data: there must be a situation when the user or company data is corrupt .So we 

cannot understand the corrupt data. To encounter this we simply need new user data 

• Data duplication: there exists duplication in the data, this case analysis issue. To encounter 

this we have to clean the data and transform the data 

• Data lose: we can face the situation where we lost the data unintentionally. We can retrieve 

these data by running the backup fIles for that data 



CHAPTER 2 

2 Requirement Analysis 

2.1 Introduction 

Requirements analysis, also called requirements engineering is the process of determining user 

expectations for a new or modified product. These features, called requirements, must be 

quantifiable, relevant and detailed. Requirement analysis involves frequent communication with 

system users to determine specific feature expectations, resolution of conflict or ambiguity in 

requirements as demanded by the various users or group of users, avoidance of feature creep and 

documentation of all aspects of the project development process from start to finish. Energy should 

be directed towards the final product which conforms to client needs rather than attempting to 

mold user expectations to fit the requirements . . If the requirements are not completely defmed 

then there might be inconsistencies in the final product. The most errors in code are detected after 

development and testing and mostly half of them are in requirements and design. To prevent these 

errors, we analyze each requirement by requirement analysis process in this chapter the 

requirements of the proposed system are discussed in detail to achieve the goals and objectives of 

the system. 

2.2 Requirement Definition 

Requirements definition is the most crucial part of the project. Incorrect, inaccurate, or excessive 

definition of requirements must necessarily result in schedule delays, wasted resources, or 

customer dissatisfaction. The requirements analysis should begin with business or organizational 

requirements and translate those into project requirements. If meeting stated requirements will be 

unreasonably costly, or take too long, the project requirements may have to be negotiated down, 

down-scoped or down-sized, in discussions with customers or sponsors. Any discussion of 

requirements analysis methods will quickly become specific to the type of project effort. Many 

industry areas have specific, proven techniques for obtaining thorough and accurate definition of 

requirements. Sometimes it is useful to write a draft user's manual as a way to define requirements. 

While the methods may differ, the principles remain the same across all types and sizes of projects. 



The requirements analysis should cover the whole scope of the project. It must be comprehensive 

and thorough. It must consider the views and needs of all the project stakeholders. It is easy to 

leave scope out of a requirements analysis or to omit necessary clarity or detail thereby making 

the requirements definition ambiguous. The completed requirements analysis should be reviewed 

and approved by the customer or project sponsor before work continues. In requirement analysis 

first we clearly define the requirements of proposed system. There are two types of requirements. 

One is called functional requirements and the other is called non-functional requirements. The 

main functionalities that system should perform are functional requirements. Non-functional are 

those that the customer does not demand but the programmer and developer should keep in mind 

to fulfill the quality aspects of the system like usability and efficiency etc. 

2.3 Requirement Elicitation: The elicitation activity consists of gathering information, 

understanding the stakeholders need, and articulating high level requirements. 

2.4 Requirement Analysis: The analysis activity examines the high level requirements and 

determines if they are clear, complete, and free of contradictions, and then define the strategy to 

address these issues. 

2.5 Requirement Specification: The specification activity defmes the behavior of a system 

in development and determines the method for requirements documentation (i.e., natural-language 

documents, process models, business definitions, use cases, user stories, or process specification) 

2.6 Requirement Validation: The validation activity involves sessions with users, 

stakeholders, and functional experts to determine mitigation and issue resolving plans for 

conflicting requirements before projects move into the development phase. 



2.7 Functional Requirement 

The Functional Requirements Specification documents the operations and activities that a system 

must be able to perform. The Functional Requirements Specification is designed to be read by a 

general audience. Readers should understand the system, but no particular technical knowledge 

should be required to understand the document. 

Functional requirements may include, technical details, data manipulation and processing, 

calculations and other specific functionality that delineates what a system made-up to achieve. 

Following are the functional requirements of above described system. Functional requirements are 

supported by non-space functional requirements (also known as quality requirements), which 

impose constraints on the design or requirements are expressed in the form "system must do 

requirement" . 

• Data Extraction: data extraction will be from different telecom databases, flat files, excel 

spreadsheet or from other different sources 

• Data Staging area (DSA): we also call it ETL (Extract, transform and load) the data from 

the different data sources than propagated to the DSA where it transformed and cleaned up 

and converted into the standardized data before loaded to the data warehouse. 

• Data warehouse: cleaned data then loaded to data warehouse, data warehouse work as 

repository for storing data from the different sources the data stores in the data warehouse 

in form of fact and dimension table. 

• Data Analysis: data then processed for data analysis, different queries will be performed 

on that data. Meaning full analysis will be perform on the data in order to better 

understanding. 

• Reporting: data then load to Business intelligence application where different reports and 

dashboards will be created from that data. These reports and dashboard give help to a 

company to take better business decisions. 

• Report Presentation: the visualized report is the ready for presentation, we can adopt 

different method of presenting these report. We can present it on web application or on the 

excel spread sheet our even on our mobile device 



2.8 Non Functional Requirement 

The definition for a non-functional requirement is that it essentially specifies how the system 

should behave and that it is a constraint upon the systems behavior. One could also think of non­

functional requirements as quality attributes for of a system. 

Non-functional requirements cover all the remaining requirements which are not covered by the 

functional requirements. Non-functional requirements essentially specify how the system should 

behave and that it is a constraint upon the system's behavior. They specify benchmarks that judge 

the operation of a system, rather than specific behaviors. 

Every prerequisite must be objective; there must be some quantifiable approach to evaluate 

whether the necessity has been met. Following are some non-functional requirements 

• Performance: The system must perform the core functionalities successfully. 

• Reliability: System is sufficiently reliable and it performs all its planned capacities and 

operations in its domain, without experiencing any failure. 

• Efficiency: Efficiency of the system defmes satisfaction of purpose without misuse of 

assets, for example, memory, space and processor usage, system transfer speed and time. 

• Usability: Usability refers to convenience and practically of use. 

• Feature Enhancement ability: Feature Enhancement has its own importance, because with the 

passage of time system evolves and there should be a need for more functions, so system should 

allow future Enhancements. This functionality may be achieved by system design. System should 

be designed in such a way that it supports the enhancement 

• Multi-Platform Delivery: The use of application is not limited to laptop or personal 

system user can use this BI application on hislher android and iOS devices 



2.9 System Requirement 

Following is the system requirement to complete this project 

2.9.1 User Interface Requirement 

• GUI(Graphical user interface) along with meaningful frames and interface 

2.9.2 Software Requirement 

• Operating system will be required. Windows operating system 8 and above 

2.9.3 Hardware Requirement 

Minimum hardware requirements are: 

• 1.5GHz CPU 

• 2GBRAM 

• 256 HARD DISK 

• 1024* 1 024 of display 



CHAPTER 3 

3 System Analysis and Design 

3.1 Introduction 

System analysis and design deal with planning the development of infonnation systems through 

understanding and specifying in detail what a system should do and how the components of the 

system should be implemented and work together. System analysts solve business problems 

through analyzing the requirements of infonnation systems and designing such systems by 

applying analysis and design 

3.2 Analysis 

This section addresses security considerations. Key security activities include 

• Conduct the risk assessment and use the results to supplement the baseline security 

controls; 

• Analyze security requirements; 

• Perfonn functional and security testing 

• Prepare initial documents for system certification and accreditation 

Although this section presents the infonnation security components in a sequential top-down 

manner, the order of completion is not necessarily fixed. Security analysis of complex systems 

will need to be iterated until consistency and completeness is achieved. 

3.3 Design 

The process of defining the architecture, components, and data of a system to satisfy specified 

requirements in order to complete a project 



3.4 System Architecture 

System architecture is the conceptual model that defines the structure, behavior, and 

more views of a system. An architecture description is a formal description and representation of 

a system, organized in a way that supports reasoning about the structures and behaviors of the 

system. A system architecture can comprise system components, the expand systems developed, 

that will work together to implement the overall system. System architecture conveys the 

informational content of the elements comprising a system, the relationships among those 

elements, and the rules governing those relationships. The architectural components and set of 

relationships between these components that an architecture description may consist of 

hardware, software, documentation, facilities, manual procedures, or roles played by organizations 

or people. 

Data so urces 
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3.5 Use case diagrams 

Use case diagrams are usually referred to as behavior diagrams used to describe a set of use cases 

that some system or systems should or can perform in collaboration with one or more external 

users of the system. Each use case should provide some observable and valuable result to the actors 

or other stakeholders of the system. 

Use case diagrams are used to specify: 

• External needs on a subject, mandatory usages of a system - to capture what a system 

under construction is meant to do 

• The functionality offered by a subject - what the system can do 

• The requirements, which the specified subject poses on its environment - by defining how 

environment should interact with the subject so that it will be able to perform its services 

3.5.1 Elements of the use case diagram 

Actor: An actor portrays any entity that performs certain roles in a given system. It is, in a use 

case diagram interacts with a use case. 

Use case: A use case, in a use case diagram, is a visual depiction of distinct business functionality 

in a system. 

System boundary: A system boundary defines what will be the scope of system. A system cannot 

have infinite functionality as it defmes the limits of the system. 

Relationships: A relationship between two use cases is basically a dependency between the two 

use cases. The types of relationships are: Include, Extend, Generalization etc. 



• • 
Data Warehouse Manager 

• 
• 

BI Analyst 

• 
Company Manger 

Fig 3.2 Use case diagram of system 



3.6 Activity Diagram 

Activity diagrams, which are related to program flow plans (flowcharts), are used to illustrate 

activities. In the external view, we use activity diagrams for the description of those business 

processes that describe the functionality of the business system. 

Contrary to use case diagrams, in activity diagrams it is obvious whether actors can perform 

business use cases together or independently from one another. 

Activity diagrams allow you to think functionally. Purists of the object-oriented approach probably 

dislike this fact. We, on the other hand, regard this fact as a great advantage, since users of object­

oriented methods, as well as users of functional thinking patterns, find a common and familiar 

display format, which is a significant aid for business-process modeling. 

Following are the notations used for activity diagrams: 

• Activity: The rounded rectangles represent activities that occur. 

• Initial Node: The filled in circles is the starting point of the diagram. 

• Final Node: The filled circle with a border is the ending point. 

• Fork: A black bar with one flow going into it and several leaving it 

• Join: A black bar with several flows entering it and one leaving it. 

• Decision: A diamond with one flow entering and several leaving. 

• Merge: A diamond with several flows entering and one leaving. 

• Flow Final: The circle with the X through it. This indicates that the process stops at this 

point. 
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Fig 3.3 Activity diagram of System 



3.7 Star Schema 

In data warehousing and business intelligence (BI), a star schema is the simplest form of a 

dimensional model, in which data is organized into facts and dimensions. A fact is an event that 

is counted or measured, such as a sale or login. A dimension contains reference information about 

the fact, such as date, product, or customer. A star schema is diagramed by surrounding each fact 

with its associated dimensions. The resulting diagram resembles 

star. 

Date)dentifie r.l~'2. ___ ._. __ . __ . __ ... _ .. 
~y:~TEGER ~--------------------~ 

Customer identifier(PK) 

CuSl....Bender.VAACHAR(50) 
Zone :VAACHAR(SO) 

Clty:VAACHAR(50) 
State :VAACHAR(50) 

month :VAACHAR(50) 
year:INTEGE R 

Time_identifie1P.~_ ... __________ ._ 

Day:VAACHAR(50) 

Month:VAACHAR(50) 
Year:INTEGE R 

Number )dentifoer(PK) 

Oty:VAACHAR(50) 
Province:VAACHAR(50) 
Country code:INTEGER 

RevenueJact 

Customer _identifierjFK) 
Date_identifier (FK) 

NumbeUdentifier(FK) 
Time_identifier(FK) 

caIUdetifier(FK) 
Package_identifier(FK) 

Onnet_minuteS:INTEGER 
Ottnet minutes:INTEGER 
chum us .. :INTEGER 

day profit :INTEGER 
monthly profit:INTEGER 
total net data:INTEGER 

total sms:INTEGER 
total revenue by lone:INTEGER 
total revenue by Proviance:INTEGER 

total revenue by City:INTEGER 
total sms:INTEGER 

total profit:INTEGER 
totalloss:INTEGER 
service taxes:INTEGER 

Package identifierjPK) 

Package_type:VAACHAR(50) 
Package_SlartingDate:INTEGER 

Package_endingDate:INTEGER 

~~ ___________ n_p_coo __ e_: IN_T_G~1 

call Idetifier(PK) 

caILdate:INTEGER 
Onnet_call:INTEGER 
Offnet_Call:INTEGER 

Fig 3.5Star Schema of data warehouse 
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3.8 Snowflake Schema 

This snowflake schema stores exactly the same data as the star schema. The fact table has the same 

dimensions as it does in the star schema example. The most important difference is that the 

dimension tables ill the snowflake schema are normalized. Interestingly, the process of 

normalizing dimension tables is called snow flaking. 

Once again, visually the snowflake schema reminds us of its namesake, with several layers of 

dimension tables creating an irregular 

Date_ dimenSi o n 

Date_ldenttfle r (PK) 
- Oay:INITGU- ···--- -------------

month :VARCHAR(SO) 
y •• r : INTEGE R 

Tlrrw Identif\er(PK) 

OaY:VARCHAR(50) 
M onth:VAR CHAA{SO) 
Year:: INTEGER 

.- ---.-.. ~ 

Number_ldentifier(PK) 
Ch::y:VAACHAR(S'O)'--------- --" '-"'------ " 
Provinc:e ;VAR CH AR( S O) 
Country code: INTEGER 

Call Pakuge_dlmenslon 

Oa t e_ldentiflel'" (FK) 
Custorner_ldenttfier(FK) 
Number _ldentifier(FK) 
T1 me_ldentlfier{FK) 
cal,-Idetifier(FK) 
Packa.e_ldentifJer(FK) 

Onnet_mlnutes: INTEGER 
Offnet m lnutes:INTEGER 
chum user; INTEG ER 
day proflt:INTEGER 
month IV profit :INTEGE R 
total net da~ :INTEGER 

total sms;INTEGER 
tenal revenue b y zone :INTE GER 
tota l rev en u e by Pro viance:INTEGER 
lotal r evenue by City :IN TEGER 
totalsms:INTEGER 
toUI proflt :INTEGER 
totalloS$: INTEGER 
service q_s:INTEGER 

Callpack ... Ide n tifler(PK) 
--c;.-ipackaC;:ty-p;~V:;:RCHARi5O)--·-·-· -~ Packaae klenlifler1PK) 

Callpackaae_sl artinKOate: INTEGER ~ Pack •• e_ty pe:VARCHAR(50 ) 
C.llpackaae_End Oate : INTEGER Packaae_startJnaOate: INTEGER 
callpackace_ totaldaUl : INTEGER PackaKe_end lna:oate: INTEGER 

C.llpacUce_ldentffier(FK) 
DOl tap. cit aae_idenbfler1FK, 
Sms packaee_identifier(FK) 

Sms_dlmcnSlon 

_ Sms packace klen tifier(PK) _____ .• _ ••... 

Sms sentOate : INTEGER 
Sms Total : INTEG ER 

Fig 3.6Snowflake schema of data warehouse 

snowflake-like shape. 

Customer _dunen slon 

Customer Identl.~~!.~~~L .. __ .• _. ___ ._ .. _ •. 
CustJe nder.V A R CHAR(SO) 
Zone :VARCHAR(SO) 
Clty:VARCHAR(SO) 
State :VARCHAR(SO) 
l ipcode:1NTG ER 

Cali_dimenSi o n 

Ca l l_date:IN TEGER 
Onnet_Ca I I:INTEGER 
Offnet_Cal l : INTEGER 

OatapacitaKe ~entiner(PK) __ ._ •• ____ ._._ •.. 

O a tap ackaalll!:_ startlnaD ate: INTEGE R 
Oata~dtaae_endOat.:INTEGER 

Oatapackaae_d~aU5ed : INnGER 



CHAPTER 4 

4 Tools and Languages 

Following are the tools and technology which are being used for the development of the system 

• Microsoft Power Bl 

• Microsoft Excel 

• SQL 

• Microsoft word 

• MS Visio 

• VMware workstation pro 

• Teradata Administrator 

• Teradata SQL Assistant 

4.1 Microsoft Power BI 

Power Bl is a business analytics servIce provided by Microsoft. It provides 

interactive visualizations with self-service business intelligence capabilities, where end users can 

create reports and dashboards by themselves, without having to depend on information 

technology staff or database administrators. Power Bl provides cloud-based BI services, known as 

"Power BI Services", along with a desktop based interface, called "Power BI Desktop". It 

offers data warehouse capabilities including data preparation, data discovery and interactive 

dashboards. 



4.1.1Requirement for MS Power BI 

The following list provides the minimum requirements to run Power BI 

• Windows 7 / Windows Server 2008 R2, or later 

• Internet Explorer 9 or later 

• Memory (RAM): At least 1 GB available, 1.5 GB or more recommended 

• Display: At least 1440x900 or 1600x900 (16:9) recommended. Lower resolutions such as 

1024x768 or 1280x800 are not recommended, as certain controls (such as closing the startup 

screen) display beyond those resolutions. 

• CPU: 1 gigahertz (GHz) or faster x86- or x64-bit processor recommended 

4.2 Microsoft Excel 

MicrosoftExcel is a spreadsheet developed by Microsoft for Windows, macOS, Android and iOS. 

It features calculation, graphing tools, pivot tables Microsoft Excel has the basic features of all 

spreadsheets, using a grid of cells arranged in numbered rows and letter-named columns to 

organize data manipulations like arithmetic operations In addition, it can display data as line 

graphs, histograms and charts, and with a very limited three-dimensional graphical display or in 

general, as a design tool that asks the user questions and provides answers and reports 



4.2.1 Requirement for MS Excel 

• CPU: 1 gigahertz (GHz) or faster x86- or x64-bit processor with SSE2 instruction set 

• RAM: 1 gigabyte (GB) RAM (32-bit); 2 gigabytes (GB) RAM (64-bit) 

• HARD DISK: 3.0 gigabytes (GB) available 

• DISPLAY: Graphics hardware acceleration requires a DirectXl 0 graphics card and a 1024 

x 576 or higher resolution monitor 

4.3 SQL 

Structured Query Language is a domain-specific language used in programming and designed for 

managing data held in a relational database management system(RDBMS), or for stream 

processing in a relational data stream management system (RDSMS). SQL offers two main 

advantages: first, it introduced the concept of accessing many records with one single command; 

and second, it eliminates the need to specify how to reach a record, e.g. with or without an index. 

The scope of SQL includes data query, data manipulation (insert, update and delete), data 

definition (schema creation and modification), and data access control. Although SQL is often 

described as, and to a great extent is, a declarative language (4GL), it also 

includes procedural elements. 

4.4 Microsoft Word 

Microsoft Word is a word processor developed by Microsoft. Word contains rudimentary desktop 

publishing capabilities and is the most widely used word processing program on the market. Word 

files are commonly used as the format for sending text documents via e-mail because almost every 

user with a computer can read a Word document by using the Word application. All my project 

documentation is carried out on Microsoft word. 



4.5 Microsoft Visio 

Microsoft Visio (formerly Microsoft Office Visio) IS a diagramming and vector 

graphics application and is part of the Microsoft Office family. Microsoft made Visio 2013 for 

Windows available in two editions: Standard and Professional. The Standard and Professional 

editions share the same interface, but the Professional edition has additional templates for more 

advanced diagrams and layouts, as well as capabilities intended to make it easy for users to connect 

their diagrams to data sources and to display their data graphically. The Professional edition 

features three additional diagram types, as well as intelligent rules, validation, and sub process 

(diagram breakdown). Visio Professional is also offered as an additional component of 

an Office365 SUbscription. 

4.6 VMware Workstation Pro: 

VMware Workstation is a hosted hypervisor that runs on x64 versions of Windows and Linux 

operating systems (an x86version of earlier releases was available) it enables users to set up virtual 

machines (VMs) on a single physical machine, and use them simultaneously along with the actual 

machine. Each virtual machine can execute its own operating system, including versions 

of Microsoft Windows, Linux, BSD, and MS-DOS. VMware Workstation is developed and sold 

by VMware, Inc., a division of Dell Technologies. There is a free-of-charge version, VMware 

Workstation Player, for non-commercial use. An operating systems license is needed to use 

proprietary ones such as Windows. Ready-made Linux VMs set up for different purposes are 

available from several sources VMware Workstation supports bridging existing host network 

adapters and sharing physical disk drives and USB devices with a virtual machine. It can simulate 

disk drives; an ISO image file can be mounted as a virtual optical disc drive, and virtual hard disk 

drives are implemented as .vmdk files. VMware Workstation Pro can save the state of a virtual 

machine (a "snapshot") at any instant. These snapshots can later be restored, effectively returning 

the virtual machine to the saved state,[5] as it was and free from any post-snapshot damage to the 

VM. VMware Workstation includes the ability to group multiple virtual machines in an inventory 

folder. The machines in such a folder can then be powered on and powered off as a single object, 

useful for testing complex client-server environments 



4.7 Teradata Administrator 

Teradata Administrator is a client based graphical interface used to perform database 

administration tasks on Teradata and Aster Databases, as well as copying data between Aster, 

Teradata, and Hadoop Database Systems. Teradata Studio is built on the Eclipse® Rich Client 

Platform (RCP), taking advantage of the RCP framework for building and deploying native our 
applications. It extends the Eclipse Data Tools Platform (DTP) to enhance Teradata Database 

access. Teradata Studio can be run on Windows, Linux, and Mac OSX operating systems. The 

Eclipse platform is designed as an open tools platform but architected so that its components (or a 

subset of its components) can be used to build RCP applications. This allows Teradata Studio to 

benefit from the many high quality Eclipse features available while focusing on value-add for 

Teradata. 

4.8 Teradata SQL Assistant 

Teradata SQL Assistant stores, retrieves, and manipulates data from Teradata Database (or any 

database that provides an ODBC interface). Teradata SQL Assistant for Microsoft Windows is a 

query and information discovery tool used to retrieve data from Teradata Database or any ODBC­

compliant database server ..... NET Data Provider for Teradata can also be used to connect 

to Teradata Database from Teradata SQL Assistant for Microsoft Windows. 



CHAPTERS 

5 System Implementation 

5.1 Introductions 

Implementation simply means carrying out the activities described in your work plan. Project 

implementation (or project execution) is the phase where visions and plans become reality. This is 

the logical conclusion, after evaluating, deciding, visioning, planning, applying for funds and 

finding the financial resources of a project. The implementation stage is the construction period of 

an application. The work exist without this phase. 

We begin the development stage not long after analysis and the design is finished, we are clear 

about what we need to build and we know our requirements. All the thing, studies and steps, which 

we have been through, were the planning for the implementation stage. It is done with the help of 

tools, programming skills and techniques, which are pillars of our application. 

5.2 Objective of Implementation Phase 

The objectives of the implementation phase can be summarized as follow: 

• Putting the action plan into operation 

• Achieving tangible change and improvements 

• Ensuring that new infrastructure, new institutions and new resources are sustainable in 

every aspect 

• Ensuring that any unforeseen conflicts that might arise during this stage are resolved 

• Ensuring transparency with regard to finances 

• Ensuring that potential benefits are not captured by elites at the expenses of poorer social 

groups 



5.3 Project Objectives 

Following are the basic objective of this phase: 

• Getting the data. Data can be in different sources but we have data in excel format. 

• Making a data warehouse 

• Loading of data to the warehouse 

• Analysis on the data 

• Data visualization. Reports and dashboards of data. 



5.4 Getting Data 

The project deals with the data without the data we are not be able to implement what we are 

dreaming off. Data having different sources may be it comes from the operation databases, servers, 

storage group, flat files, excel sheet etc. We have the telecom data in the excel spreadsheet format. 

Basically that data is taken from the telecom company operational database and is in the excel 

format because I have not directly access to that database. That why we have the privilege to get 

the data in more likely format which is easily understandable, user friendly and even common 

person get the access of excel. The data contain the customers information such as Customer ID 

the zone where customer used to live the province and the city he/she belongs to their gender 

information and the zip code ofhislher cities and most likely the recharge he/she makes throughout 

the month, the sms they send and the On net and Off net minutes they used and the mobile data 

they used in the whole month. These customer record and their data is in our custody. And most 

probably we are going to store these data in order to carry out analysis on that create visualized 

report in order to understand and take future decisions 
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5.5 Data warehouse 

A data warehouse is a federated repository for all the data collected by an enterprise's various 

operational systems, be they physical or logical. Data warehousing emphasizes the capture of data 

from diverse sources for access and analysis rather than for transaction processing. 

A data warehouse is a: 

• Subject-oriented 

• Integrated 

• Time varying 

• Non-volatile 

5.5.1 How Data Warehouse Works 

A Data Warehouse works as a central repository where information arrives from one or more data 

sources. Data flows into a data warehouse from the transactional system and other relational 

databases. 

Data maybe: 

• Structured 

• Semi-structured 

• Unstructured data 

The data is processed, transformed, and ingested so that users can access the processed data in the 

Data Warehouse through Business Intelligence tools, SQL clients, and spreadsheets. A data 

warehouse merges information coming from different sources into one comprehensive database. 

By merging all of this information in one place, an organization can analyze its customers more 

holistically. This helps to ensure that it has considered all the information available. Data 

warehousing makes data mining possible. Data mining is looking for patterns in the data that may 

lead to higher sales and profits. 



5.5.2 Data warehouse Schema Architecture 

Data Warehouse environment usually transforms the relational data model into some 
special 

Architectures. There are many schema models designed for data warehousing but the 
most 

Commonly used are: 

• Star schema 

• Snowflake schema 
• Fact constellation schema 

The determination of which schema model should be used for a data warehouse should be based 

upon the analysis of project requirements, accessible tools and project team preferences. 

5.3 ETL 

(Extract, Transform and Load) is a process in data warehousing responsible for pulling data out of 

the source systems and placing it into a data warehouse. During this process, data is taken 

(extracted) from a source system, converted (transformed) into a format that can be analyzed, and 

stored (loaded) into a data warehouse or other system ETL involves the following tasks: 

5.3.1 Extracting the data 

From source systems (SAP, ERP, other operational systems), data from different source systems 

is converted into one consolidated data warehouse format which is ready for transformation 

5.3.2 Transforming the data It may involve the following tasks: 

• applying business rules (so-called derivations, e.g., calculating new measures and 

dimensions), 

• Cleaning (e.g., mapping NULL to 0 or "Male" to "M" and "Female" to "F" etc.), 



• Filtering (e.g., selecting only certain columns to load), 

• Splitting a column into multiple columns and vice versa, 

• Joining together data from multiple sources (e.g., lookup, merge), 

• Transposing rows and columns, 

• Applying any kind of simple or complex data validation (e.g., if the first 3 columns in a 

row are empty then rej ect the row from processing) 

5.3.3 Loading the data Load the data into a data warehouse or data repository other reporting 

applications 

5.3.4 How ETL Works 

Data from one or more sources is extracted and then copied to the data warehouse. When dealing 

with large volumes of data and multiple source systems, the data is consolidated. ETL is used 

to migrate data from one database to another, and is often the specific process required to load data 

to and from data marts and data warehouses, but is a process that is also used to large convert 

(transform) databases from one format or type to another 

Extract Transform Load 

Data sources Data Warehouse 

Fig 5.2 ETL Architecture 



5.4 ETL and Business Intelligence 

ETL is an important part oftoday's business intelligence (bi). It is the IT process from which data 

from disparate sources can be put in one place to programmatically analyze and discover business 

insights. 

5.5 Data Analysis 

Data analysis is a primary component of data mining and Business Intelligence (BI) and is key to 

gaining the insight that drives business decisions. Organizations and enterprises analyze data from 

a multitude of sources using Big Data management solutions and customer experience 

management solutions that utilize data analysis to transform data into actionable insights. This is 

a process inspecting, cleansing, transforming, and modeling data with the goal of discovering 

useful information, informing conclusions, and supporting decision-making. Data analysis is 

a process for obtaining raw data and converting it into information useful for decision-making by 

users. Data is collected and analyzed to answer questions, test hypotheses or disprove theories 

Data analysis involves asking questions about what happened, what is happening, Data analysis 

is a proven way for organizations and enterprises to gain the information they need to make better 

decisions, serve their customers, and increase productivity and revenue. The benefits of data 

analysis are almost too numerous to count, and some of the most rewarding benefits include getting 

the right information for your business, getting more value out of IT departments, creating more 

effective marketing campaigns, gaining a better understanding of customers, and so on. 

But, there is so much data available today that data analysis is a challenge. Namely, handling and 

presenting all of the data are two of the most challenging aspects of data analysis. Traditional 

architectures and infrastructures are not able to handle the sheer amount of data that is being 

generated today, and decision makers find it takes longer than anticipated to get actionable insight 

from the data. 

Fortunately, data management solutions and customer experience management solutions give 

enterprises the ability to listen to customer interactions, leam from behavior and contextual 



information, create more effective actionable insights, and execute more intelligently on insights 

in order to optimize and engage targets and improve business practices. 

5.6 Data Visualization 

Data visualization is a general term that describes any effort to help people understand the 

significance of data by placing it in a visual context. Patterns, trends and correlations that might 

go undetected in text-based data can be exposed and recognized easier with data visualization 

software. Data visualization refers to the graphical representation of information and data. By 

using visual elements like charts, graphs, and maps, data visualization is an accessible way to see 

and understand trends, outliers, and patterns in data. It enables decision makers to see analytics 

presented visually, so they can grasp difficult concepts or identify new patterns. With interactive 

visualization, you can take the concept a step further by using technology to drill down into charts 

and graphs for more detail, interactively changing what data you see and how it's processed. 

Today's data visualization tools go beyond the standard charts and graphs used in Microsoft 

Excel spreadsheets, displaying data in more sophisticated ways such as info graphics, dials and 

gauges, geographic maps, spark lines, heat maps, and detailed bar, pie and fever charts. The images 

may include interactive capabilities, enabling users to manipulate them or drill into the data for 

querying and analysis. Indicators designed to alert users when data has been updated or predefined 

conditions occur can also be included. 

5.6.1 History of Data Visualization 

The concept of using pictures to understand data has been around for centuries, from maps and 

graphs in the 17th century to the invention of the pie chart in the early 1800s. Several decades 

later, one of the most cited examples of statistical graphics occurred when Charles Minard mapped 

Napoleon's invasion of Russia. The map depicted the size of the army as well as the path of. 

Napoleon's retreat from Moscow - and tied that information to temperature and time scales for a 

more in-depth understanding of the event. 



It's technology, however, that truly lit the fire under data visualization. Computers made it possible 

to process large amounts of data at lightning-fast speeds. Today, data visualization has become a 

rapidly evolving blend of science and art that is certain to change the corporate landscape over the 

next few years 

5.6.2 How Data Visualization Works 

Most of today's data visualization tools come with connectors to popular data sources, including 

the most common relational databases, data warehouses and a variety of cloud storage platforms. 

The visualization software pulls in data from these sources and applies a graphic type to the data. 

Data visualization software allows the user to select the best way of presenting the data, but, 

increasingly, software automates this step. Some tools automatically interpret the shape ofthe data 

and detect correlations between certain variables and then place these discoveries into the chart 

type that the software determines is optimal. 

Typically, data visualization software has a dashboard component that allows users to pull multiple 

visualizations of analyses into a single interface, generally a web portal. 

5.6.3 Benefits of Data Visualization 

Our eyes are drawn to colors and patterns. We can quickly identify red from blue, square from 

circle. Our culture is visual, including everything from art and advertisements to TV and movies. 

Data visualization is another form of visual art that grabs our interest and keeps our eyes on the 

message. When we see a chart, we quickly see trends and outliers. If we can see something, we 

internalize it quickly. It' s storytelling with a purpose. If you've ever stared at a massive spreadsheet 

of data and couldn't see a trend, you know how much more effective a visualization can be. 



Common general types of data visualization: 

• Charts 

• Tables 

• Graphs 

• Maps 

• Info graphics 

• Dashboards 

• More specific examples of methods to visualize data: 

• Area Chart 

• Bar Chart 

• Box-and-whisker Plots 

• Bubble Cloud 

• Bullet Graph 

• Cartogram 

• Circle View 

• Dot Distribution Map 

• Gantt Chart 

• Heat Map 

• Highlight Table 



• Histogram 

• Matrix 

• Network 

• Polar Area 

• Radial Tree 

• Scatter Plot (2D or 3D) 

• Stream graph 

• Text Tables 

• Timeline 

• Tree map 

• Wedge Stack Graph 

• Word Cloud 

• And any mix-and-match combination in a dashboard! 

5.6.4 Tool Used for Visualization 

Power BI IS a business analytics servIce provided by Microsoft. It provides 

interactive visualizations with self-service business intelligence capabilities, where end users can 

create reports and dashboards by themselves, without having to depend on information 

technology staff or database administrators 
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CHAPTER 6 

6 System Testing 

Testing of Data Warehouse/Business Intelligence (DW/BI) applications is a little different 

than testing traditional transactional applications as it requires data-centric testing approach 

6.1 Test Scenario & Test Cases 

Following are generic test cases that need to be validated for any BI Testing Project 

Test Scenarios Test Cases 

ETL verification • Verify data is mapped conectly from source to target system 

• Verify all tables and their fields are copied from source to target 

• Verify that null fields are not populated 

• Verify data is neither garbled nor truncated 

• Verify data type and format in target system is as expected 

• Verify there is no duplicity of data in the target system 

• Verify transformations are applied conectly 



Test Scenarios 

Staging data 

• Verify that the precision of data in numeric fields is accurate 

• Verify exception handling is robust 

Test Cases 

• Reconciliation check- record count between the STG (staging) tables 

and target tables are same after applying filter rules 

• Insert a record which is not loaded into target table for given key combina 

• Copy records, sending same records that are already loaded into 

target tables-should not be loaded 

• Update a record for a key when value columns changed on day _02 loads 

• Delete the records logically in the target tables 

• Values loaded by process tables 

• Values loaded by reference tables 



Test Scenarios 

Data Loading in 

BI 

Test Cases 

• Check if the target and source data base are connected well and 

there are no access issues. 

• For a full load, check the truncate option and ensure its working fine. 

• While loading the data, check for the performance of the session 

• Check for non-fatal errors. 

• Verify you can fail the calling parent task if the child task fails. 

• Verify that the logs are updated 

• Verify mapping and workflow parameters are configured accurately 

• Verify the number of tables in source and target systems is the same 



Test Scenarios 

BI Reports 

Test Cases 

• Display date and time 

• Decimal precision for key figures 

• In a given page display the number of rows and columns 

• Free characteristics in the report 

• How are blank values/data displayed for both characteristics and key figl 

the report 

• Whether search for characteristics is based on key or key text as applicabl 

• Does search option on text is case sensitive- Upper, Lower or both 



CHAPTER 7 

7 Conclusive Discussion and Future Work 

7.1 Conclusion 

The purpose ofthe project is to provide end users, company manger a way of taking better business 

decision in order to improve their business. 

Telecom BI analysis & Reporting was a small effort in a bid to accomplish the purpose 

This project comprised upon two major parts, the first part is based upon designing a data 

warehouse, and the other part of the project includes the Business Intelligence reporting 

7.2 Future Work 

Feature enhancement has its own importance, because with the passage of time system evolves 

and there is a need for more features and functionalities, so system should allow future 

enhancement. Purposed System is developed by keeping this in mind. 

This project can be improved in the following ways: 

• Instead of carry out simple analysis, python & R be used for the data analysis 

• Instead of carry data visualization with Power BI which is user friendly and need no help 

from the professionals, visualization will be carry out with tableau. 


