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MODULE I 

1 
INTRODUCTION TO DOT NET AND C# 

Unit structure 

1.0 Objectives 

1.1 Introduction .Net and c# 

1.2 Basic Windows Form Applications 

1.3 Windows Forms Application using control Structure and Operators 

1.4 Advanced Windows Forms Controls 

1.5  Summary 

1.6  Reference for further reading 

1.0 OBJECTIVES 

This chapter would make you understand the following concepts: 

● Basic concepts related to .Net and c# 

● Basic windows form application 

● Windows form application using control structure and operators 

● Advanced windows form controls 

1.1 INTRODUCTION 

.NET is a free, open-source development platform for building many 

kinds of apps, such as: Web apps, web APIs, and microservices. 

Serverless functions in the cloud. Cloud native apps. Mobile apps. .NET is 

supported by Microsoft on Windows, macOS, and Linux. It's updated 

regularly for security and quality, on the second Tuesday of each month. 

.NET binary distributions from Microsoft are built and tested on 

Microsoft-maintained servers in Azure and follow Microsoft engineering 

and security practices. 

.NET supports three programming languages: 

C#: 

C# (pronounced "See Sharp") is a modern, object-oriented, and type-safe 

programming language. C# has its roots in the C family of languages and 

will be immediately familiar to C, C++, Java, and JavaScript 

programmers. 

 

 

https://docs.microsoft.com/en-us/dotnet/csharp/
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F#: 

F# is an open-source, cross-platform, interoperable programming language 

for writing succinct, robust and performant code. Your focus remains on 

your problem domain, rather than the details of programming. F# 

programming is data-oriented, where code involves transforming data with 

functions. 

Visual Basic: 

Among the .NET languages, the syntax of Visual Basic is the closest to 

ordinary human language, which can make it easier to learn. Unlike C# 

and F#, for which Microsoft is actively developing new features, the 

Visual Basic language is stable. Visual Basic isn't supported for web apps, 

but it is supported for web APIs. 

C#: 

C# was designed by Anders Hejlsberg from Microsoft in 2000 and was 

later approved as an international standard by Ecma (ECMA-334) in 2002 

and ISO (ISO/IEC 23270) in 2003. Microsoft introduced C# along with . 

NET Framework and Visual Studio, both of which were closed-source. In 

simple terms, C# is a programming language, whereas . NET is the 

framework on which the language is built. Microsoft created . NET 

(Network Enabled Technology), and . NET developers will use 

programming languages such as C#. 

C# is a general-purpose, modern and object-oriented programming 

language pronounced as “C Sharp”. It was developed by Microsoft led by 

Anders Hejlsberg and his team within the .NET initiative and was 

approved by the European Computer Manufacturers Association (ECMA) 

and International Standards Organization (ISO). C# is among the 

languages for Common Language Infrastructure. C# is a lot similar 

to Java syntactically and is easy for users who have knowledge 

of C, C++ or Java. 

What is C#.NET?: 

The C#.NET is one of the Microsoft programming languages. It is the 

most powerful programming language among all programming languages 

available in the .NET Framework. The C#.NET contains all the features of 

C++, VB.NET, JAVA, and also some additional features. The C#.Net 

programming language is designed to be a simple, modern, general-

purpose, and completely object-oriented programming language. 

The .NET Framework is a framework for developing and implementing 

software for personal computer, web etc. It was designed and is 

maintained by Microsoft Corporation.  It came out around the year 2000, 

even though Microsoft started its development in early 90s. .NET has a 

rich collection of class library (called the Base Class Library) to 

implement GUI, query, database, web services etc. Programs developed 

with .NET needs a virtual machine to run on a host. This virtual machine 

https://docs.microsoft.com/en-us/dotnet/fsharp/
https://docs.microsoft.com/en-us/dotnet/visual-basic/
https://www.geeksforgeeks.org/java/
https://www.geeksforgeeks.org/c-programming-language/
https://www.geeksforgeeks.org/c-plus-plus/
https://www.geeksforgeeks.org/java/
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is called Common Language Runtime (CLR). Since the compiler doesn’t 

produce native machine code, and its product is interpreted by the CLR, 

there’s much security. .NET allows using types defined by one .NET 

language to be used by another under the Common Language 

Infrastructure (CLI) specification, for the conforming languages. 

Any language that conforms to the Common Language Infrastructure 

(CLI) specification of the .NET, can run in the .NET run-time. Followings 

are some .NET languages.  

• Visual Basic  

• C# • C++ (CLI version)  

• J# (CLI version of Java)  

• A# (CLI version of ADA)  

• L# (CLI version of LISP)  

• IronRuby (CLI version of RUBY) 

Microsoft provides a comprehensive Integrated Development 

Environment (IDE) for the development and testing of software with 

.NET. Some IDEs are as follows 

• Visual Studio  

• Visual Web Developer  

• Visual Basic  

• Visual C#  

• Visual Basic 

C# is a general purpose object oriented programming language developed 

by Microsoft for program development in the .NET Framework. It’s 

supported by .NET’s huge class library that makes development of 

modern Graphical User Interface applications for personal computers very 

easy. It’s a C-like language and many features resemble those of C++ and 

Java. For instance, like Java, it too has automatic garbage collection.   

The product of the C# compiler is called the “Assembly”. It’s either a 

“.dll” or a “.exe” file. Both run on the Common Language Runtime and 

are different from native code that may also end with a “.exe” extension. 

C# has two basic types of application. • Windows From Application This 

is GUI based, runs in a window of some sort • Console Application • This 

application runs in the command prompt 

1.2 BASIC WINDOWS FORMS APPLICATION 

Windows Forms ("WinForms" for short) is a GUI class library included 

with the .NET Framework. It is a sophisticated object-oriented wrapper 
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around the Win32 API, allowing the development of Windows desktop 

and mobile applications that target the .NET Framework. 

WinForms is primarily event-driven. An application consists of 

multiple forms (displayed as windows on the screen), which 

contain controls (labels, buttons, textboxes, lists, etc.) that the user 

interacts with directly. In response to user interaction, these controls raise 

events that can be handled by the program to perform tasks. Like in 

Windows, everything in WinForms is a control, which is itself a type of 

window. The base Control class provides basic functionality, including 

properties for setting text, location, size, and color, as well as a common 

set of events that can be handled. All controls derive from the Control 

class, adding additional features. Some controls can host other controls, 

either for reusability. A Windows forms application is one that runs on the 

desktop computer. A Windows forms application will normally have a 

collection of controls such as labels, textboxes, list boxes, etc.Creating a 

Simple Windows Forms Application using Visual Studio. This example 

will show you how to create a Windows Forms Application project in 

Visual Studio. 

Create Windows Forms Project: 

1. Start Visual Studio. 

2. On the File menu, point to New, and then select Project. The New 

Project dialog box appears. 

3. In the Installed Templates pane, select "Visual C#" or "Visual 

Basic". 

4. Above the middle pane, you can select the target framework from the 

drop-down list. 

5. In the middle pane, select the Windows Forms Application template. 

6. In the Name text box, type a name for the project. 

7. In the Location text box, choose a folder to save the project. 

8. Click OK. 

9. The Windows Forms Designer opens and displays Form1 of the 

project. 

 Add Controls to the Form: 

1. From the Toolbox palette, drag a Button control onto the form. 

2. Click the button to select it. In the Properties window, set 

the Text property to Say Hello. 

 

 

https://riptutorial.com/winapi/topic/1149/getting-started-with-win32-api
https://riptutorial.com/dot-net/topic/14/getting-started-with--net-framework
https://en.wikipedia.org/wiki/Event-driven_programming
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Write Code: 

1. Double-click the button to add an event handler for the click event. 

The Code Editor will open with the insertion point placed within the 

event handler function. 

2. Type the following code: 

C#: 

            MessageBox.Show("Hello, World!"); 

Run and Test: 

1. Press f5 to run the application. 

Below is an example of a simple Windows form application C#. It shows a 

simple Login screen, which is accessible by the user. The user will enter 

the required credentials and then will click the Login button to proceed. 

 

So an example of the controls available in the above application: 

1. This is a collection of label controls which are normally used to 

describe adjacent controls. So in our case, we have 2 textboxes, and 

the labels are used to tell the user that one textbox is for entering the 

user name and the other for the password. 

2. The 2 textboxes are used to hold the username and password which 

will be entered by the user. 

3. Finally, we have the button control. The button control will normally 

have some code attached to perform a certain set of actions. So for 

example in the above case, we could have the button perform an 

action of validating the user name and password which is entered by 

the user. 
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1.3 WINDOWS FORMS APPLICATION USING 

CONTROL STRUCTURES AND OPERATORS 

The control statements are used to control the flow of execution of the 

program. If you want to execute a specific block of instructions only when 

a certain condition is true, then control statements are useful. If you want 

to execute a block repeatedly, then loops are useful. 

C# offers these types of control structure: 

● Selection Statements: This consists of if, else, switch, and case 

branching. 

● Iteration Statements: This consists of do, for, foreach, and while 

looping. 

Selection Statements: 

1. if...else statement 

2. if...else if...else statements 

3. switch statement 

4. goto statement 

1. if...else statement: 

The if statement is used to check for a condition and based on it decide 

whether or not to execute a code block. The if code block is executed only 

if the condition is true otherwise further instruction or else block gets 

executed. You can write nested if blocks if required. Following diagram 

shows the basic flow of a default if-else statement. It is not mandatory to 

have an else block after an if block. The else statement is used to specify 

the code which has to be executed if the condition doesn't return true. 
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Example  

using System; 

namespace myform 

{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

int i = 100; 

            if(i > 0) 

            { 

                 Console.WriteLine("Given number is positive!"); 

            } 

            else 

            { 

                 Console.WriteLine("Given number is negative!"); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

Given number is positive! 

2. if...else if...else statement: 

If we have to specify two conditions which are related to each other, we 

can use the else if statement to specify the second condition and its related 

code block. We can use multiple else if blocks to add multiple conditions 

but it requires atleast one if block at the beginning, we can't directly 

write else and else if statements without having any if block. 

Example:  

using System; 

namespace myform 

{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

            int i = 0;   // Zero is neutral in nature 

            if(i > 0) 

            { 
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                Console.WriteLine("Given number is positive!"); 

            } 

            else if(i < 0) 

            { 

                Console.WriteLine("Given number is negative!"); 

            } 

            else 

            { 

                Console.WriteLine("Given number is neither positive nor 

negative!"); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

Given number is neither positive nor negative! 

3. Switch statement: 

The switch statement executes only one statement from multiple given 

statements associated with conditions. If any condition returns true, then 

the code statements below it gets executed. Following diagram shows the 

basic flow of a switch statement. 
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Example  

using System; 

namespace myform 

{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

            Console.WriteLine("1.Additon\n2.Subtraction\n3.Division\nEnter 

your choice:"); 

            int c = Convert.ToInt32(Console.ReadLine()); 

            switch(c) 

            { 

                case 1: Console.WriteLine("\nAddition selected!"); break; 

                case 2: Console.WriteLine("\nSubtraction selected!"); break; 

                case 3: Console.WriteLine("\nDivision selected!"); break; 

                default: Console.WriteLine("\nYour choice not found!"); break; 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

1.Additon 

2.Subtraction 

3.Division 

Enter your choice: 4 

Your choice not found! 

4. goto statement: 

The goto statement is used to transfer the control from a loop or switch 

case to a specified label. It is also known as a jump statement. It is 

generally recommended to avoid using it as it makes the program more 

complex. In the following example, if the user is logged in then we have 

directly jumped our code to success label. 

using System; 

namespace myform 
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{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

            string user = "login"; 

 

            if(user=="login") 

            { 

                goto success; 

            } 

 

            success: 

            Console.WriteLine("Welcome to myform!"); 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

Welcome to myform! 

Iteration Statements 

Looping is a concept in any programming language to execute a set of 

statements multiple times or to iterate a given block of code multiple 

times. You will get a better understanding of it as we go through the 

practical implementation(code examples) of loops which are available in 

C# programming language. 

1. for loop 

2. while loop 

3. do-while loop 

1. for loop: 

The for loop is used to repeat a block of code/set of statements, several 

times. In C#, for loop's syntax is same as in C and C++. Let's see the 

syntax, 

for (counter initialization, condition, counter increment/decrement) 

{ 
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    block of code (loops, nested loops, control statements, etc.) 

} 

Where along with the for loop, we have to initialize a counter variable 

and initialize it with some value, then we have to provide a condition 

where we generally check the counter variable's value against a preset 

limit and the last part is the part where we either increment or decrement 

the counter variable. 

Example:  

using System; 

namespace myform 

{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

            for(int i=1; i<=5; i++) 

            { 

                Console.WriteLine(i); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

1 

2 

3 

4 

5 

2. while loop: 

The while loop is used when the number of iterations is not fixed. In such 

conditions, it is recommended to use the while loop rather than 

the for loop. Following is the syntax of the while loop, 

while(condition) 

{ 

    block of code (loops, nested loops, control statements, etc.) 
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} 

Example  

using System; 

namespace myform 

{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

            while(true) 

            { 

                Console.WriteLine("I am Learning!"); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

I am Learning! 

I am Learning! 

I am Learning! 

3. do-while loop: 

The do-while loop is used when the number of iterations are not fixed just 

like in case of a while loop. The difference between while and do-while is 

that do-while executes the body at least once because the condition is 

checked after the execution body. Hence, the code will always be executed 

once, after that the condition will be checked to see if the loop can be 

executed more times or not. 

Following is the syntax of do-while loop, 

do 

{ 

    //this block will always execute at least once 

    block of code (loops, nested loops, control statements, etc.)  

 

} while(condition); 
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Example: 

using System; 

namespace myform 

{ 

    public class Program 

    { 

        public static void Main(string[] args) 

        { 

            int i=1; 

            do 

            { 

                Console.WriteLine("do-while loop executed "+i+" time(s)"); 

                i++; 

            } while(i==0); 

 

            // using the while loop 

            while(i==0) 

            { 

                Console.WriteLine("while loop executed "+i+" time(s)"); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

do-while loop executed 1 time(s) 

Operators in C#: 

Operators are used to perform mathematical or logical manipulations in a 

program. There are many types of built-in operators in C#. Some of these 

are the following: Arithmetic Operators, Relational Operators, Logical 

Operators, Bitwise Operators, etc. 

1. Arithmetic Operators 

2. Relational Operators 

3. Logical Operators 

4. Bitwise Operators 
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5. Assignment Operators 

6. Miscellaneous Operators 

1. Arithmetic Operators: 

These are the operators used for performing mathematical (arithmetic) 

operations on numbers. 

Operator Meaning 

+ Used for adding two operands. 

- Used for subtracting two operands. 

* Used for multiplying two operands. 

/ Used for dividing the operand on the left by the operand 

on the right. 

% Used to take modulus which is nothing but the remainder 

value when the operand on the left is divided by the 

operand on the right. 

++ Used for incrementing the operand value by 1 

-- Used to decrement the operand value by 1 

 

2. Relational Operators: 

These are operators used for performing relational operations on operands. 

Operators Meaning 

== Used for equating two operands. Returns True if the two 

operands are equal, else, False. 

!= Used for equating two operands. Returns True if the two 

operands are not equal, else, False. 

> 

Used for comparing two operands. Returns True if the 

operand on the left side is greater than the operand on the 

right, else, False. 

< 

Used for comparing two operands. Returns True if the 

operand on the right side is greater than the operand on the 

left, else, False. 

>= 

Used for comparing two operands. Returns True if the 

operand on the left side is greater than or equal to the 

operand on the right, else, False. 

<= 

Used for comparing two operands. Returns True if the 

operand on the right side is greater than or equal to the 

operand on the left, else, False. 
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3. Logical Operators: 

These are the operators used for performing logical operations on 

operands. 

 

Operator

s 

Meaning 

& AND operator 

| OR operator 

^ XOR (exclusive OR) 

|| The || operator returns True when one (or both) of the 

conditions/variables (on its left and right side) 

is True even if the other is False. Otherwise, if both the 

operands are False, it returns False. 

&& The && operator returns True when both the conditions 

or variables(on its left and right side) are True. 

Otherwise, it returns False. 

! NOT operator negates the value of the operand. If the 

operand is True, then using the NOT operator with the 

operand will return False and vice versa. 

 

4. Bitwise Operators: 

These are operators used for performing bitwise operations on variables. 

Operators Meaning 

& Bitwise AND 

| Bitwise OR 

^ Bitwise exclusive OR (XOR) 

>> Shift right 

<< Shift left 

~ One's complement (unary NOT) 

 

5. Assignment Operators: 

Following are the assignment operators in C# programming language: 

Operator Meaning 

= Simple assignment 

+= Add and assign 

-= Subtract and assign 

*= Multiply and assign 
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/= Divide and assign 

%= Modulus and assign 

<<= Left shift and assign 

>>= Right shift and assign 

 

6. Miscellaneous Operators: 

Following are the miscellaneous operators in C# programming language: 

Operator Meaning 

sizeof() Returns the size of the data type 

typeof() Returns the type of a class 

& Returns the address of a variable 

* Pointer to a variable 

?: Conditional expression 

Is Check an object is of a certain type 

As Cast without raising an exception 

 

1.4 ADVANCED WINDOWS FORMS CONTROLS 

Advanced Controls,” these controls aren’t difficult to use or understand. 

On the contrary, the controls in this chapter enable you to add a large 

amount of functionality—often with just a few lines of code. For example, 

the MonthCalendar and DateTimePicker controls provide rich user 

interfaces for selecting the time and date but require almost no coding on 

your part. 

● Using Up-Down Controls 

● Using the ProgressBar Control 

● Using the PictureBox Control 

● Using the ImageList Control 

● Using the RichTextBox Control 

● Using TabControl Controls 

● Using the MonthCalendar Control 

Using Up-Down Controls: 

The UpDownBase class serves as an abstract base class for the two up 

down control implementations provided in 

the System.Windows.Forms namespace. 
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 NumericUpDown  Enables the user to increment and decrement decimal 

values in a TextBox control 

● DomainUpDown  Enables the user to iterate over an array of objects 

that are represented as strings. Two commonly used properties are 

defined by the UpDownBase class. 

● ReadOnly  A Boolean value that specifies whether the contents of the 

control are read-only. If true, the contents of the control can be 

changed only by using the up and down arrows. 

● UpDownAlign  A value from the LeftRightAlignment enumeration 

(LeftRightAlignment.Left or LeftRightAlignment.Right) that specifies 

the positioning of the up and down arrows. 

● The following subsections describe the concrete controls that are 

derived from the UpDownBase class. 

The NumericUpDown and DomainUpDown controls have the same 

outward appearance and basic operation; however, they extend the 

base control in different ways to add functionality. 

The NumericUpDown Control: 

● The NumericUpDown control, the most common form of up-down 

control, is used to increment a numeric value that’s displayed in the 

text box. The NumericUpDown control works with decimal values 

instead of integers; using the decimal type makes it possible to 

increment values that aren’t whole numbers. 

● The current value of the control is obtained through 

the Value property, as shown here: 

● int age = Convert.ToInt32(ageUpDown.Value); 

● Because the NumericUpDown control works with decimal values, 

you must explicitly convert the Value property to an integer. 

● By default, the NumericUpDown control will display only whole-

number values. To enable the display of floating-point values, you 

must specify the desired precision with the DecimalPlaces property, 

like this: 

● ageUpDown.DecimalPlaces = 3; 

Using the ProgressBar Control: 

The ProgressBar control is used to provide visual feedback to the user 

regarding the status of a task, usually for tasks that exceed a short 

duration. For example, a ProgressBar control can be used to display the 

progress of a task that copies a number of files or populates a database 

table. 
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● The ProgressBar control consists of a bar that’s filled as an operation 

progresses. Because the progress bar is often used to display the 

percentage of a task that’s been completed, the default minimum and 

maximum values are optimized for this common case. The default 

minimum value is set to 0, and the default maximum value is set 

to 100. 

● One reason to change the range of values for a ProgressBar control is 

to simplify working with a specific number of items. You can adjust 

the lower boundary with the Minimum property, as shown here: 

● progressBar.Minimum = 50; 

● The Maximum property is used to adjust the upper end of the range: 

● progressBar.Maximum = 125; 

Using the PictureBox Control: 

● The PictureBox control is used to simplify the work required to 

display images. Using a PictureBox control, you can simply create an 

instance of the PictureBox class and assign a few properties. Most of 

the work required to properly display the image is encapsulated by 

the PictureBox class. 

● The most important property exposed by the PictureBox class is 

the Image property, which is used to specify the image that’s 

displayed in the control, as shown here: 

● pictureBox.Image = Image.FromFile(@"C:\Windows\winnt256.bmp"

); 

● In many cases, the image and the PictureBox control will be different 

sizes. The SizeMode property specifies how the image and 

the PictureBox control are sized in relation to each other.  

Using the ImageList Control: 

The ImageList control is used to store images that are used by other 

Windows Forms controls. The ImageList control stores images as if they 

were stored on a roll of film. Unlike a roll of film, however, it’s a simple 

matter to add images to and remove images from an ImageList control. 

Controls such as the ToolBar control (discussed in Chapter 17) use 

the ImageList control as a repository for the images they display. Other 

controls that interact with the ImageList control include 

the ListView, TreeView, and Button controls. 

(The ListView and TreeView controls are discussed in Chapter 16, and 

the Button control is discussed in Chapter 12.) 
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● To create an instance of the ImageList control, you’ll typically drag 

the control onto your form, just as you would any other control. 

Alternatively, you can create an ImageList object programmatically, 

by calling its default constructor, as shown here: 

● ImageList imageList = new ImageList(); 

● The images contained in the ImageList control are accessed through 

the Images property, which returns a reference to 

an ImageCollection object, as shown here: 

● ImageList.ImageCollection collection = imageList.Images; 

● foreach(Image img in collection) 

● { 

●      

●      

●  

● } 

● As with similar collections used with other controls, you’ll rarely 

need to explicitly employ a reference to the ImageCollection class. 

Instead, you can use the Images property directly, as shown here: 

● foreach(Image img in imageList.Images) 

● { 

●      

●      

●  

● } 

● Because the ImageCollection class exposes an indexer, you can treat 

the Images property as an array of Image objects, as shown in the 

following code: 

● myButton.BackgroundImage = imageList.Images[0]; 

Using the RichTextBox Control: 

The RichTextBox control is used to provide text editing support for text 

stored in Rich Text Format (RTF). The RTF standard was developed by 
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Microsoft as an early specification for exchanging text that includes 

formatting information. The WordPad application distributed with 

Windows uses a Microsoft Win32 RichText control, which is the moral 

equivalent of the Windows Forms RichTextBox control. 

The RichTextBox control shares a base class (TextBoxBase) with 

the TextBox control, which is discussed in Chapter 12. As with 

the TextBox control, text can be entered directly into 

the RichTextBox control by the user. Text can also be loaded into the 

control from a file or a stream, in either text or RTF format. Many of the 

properties and methods exposed by the TextBox control are also available 

through the RichTextBox control. The most commonly used properties 

include the following: 

● BackColor 

● ForeColor 

● Lines 

● Multiline 

● Scrollbars 

● WordWrap 

Although these properties are shared by 

the TextBox and RichTextBox classes, in some cases the default values of 

the properties differ between the two control classes. For example, the 

default value for the Multiline property for a TextBox control is false, 

whereas the default value for a RichTextBox control is true. These 

differences reflect the typical usage scenarios for the controls. 

A TextBox control is often used for simple text input, and 

a RichTextBox control is typically used to contain text formatted with 

multiple styles. 

Using TabControl Controls: 

● A common way to conserve space in a dialog box or a form is to use 

the TabControl control. The TabControl control enables you to stack 

multiple TabPage objects in a single shared location; navigation 

between pages is performed by clicking the tab associated with each 

page. 

Creating TabPage Objects: 

● The TabPage class represents a single tabbed page in 

a TabControl control. A TabPage object is like a virtual form 

surface—when its tab is selected, controls contained in 

the TabPage object are displayed and will remain visible until a 

different tab is selected. 
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● There are two approaches you can use to create an instance of 

a TabPage object. In this section, we’ll go through the steps used to 

create a TabPage object programmatically. Later in this chapter, in the 

section, “Creating TabControl Controls with the Windows Forms 

Designer,” you’ll learn how to use the Windows Forms Designer to 

create TabPage objects. 

● The TabPage class has two constructors. The following code uses the 

default constructor, which creates a TabPage object without a caption: 

● TabPage hobbiesTab = new TabPage(); 

Using the MonthCalendar Control: 

● Two controls are available to enable the user to select the time and 

date. In this section, we’ll examine the MonthCalendar control; in the 

next section, we’ll look at the DateTimePicker control. 

The MonthCalendar control displays a calendar page that enables the 

user to select one or more dates. The user can scroll to additional 

months by using arrow buttons located at the top of the control. 

The following properties are used to get or set information about the 

currently selected dates in a MonthCalendar control: 

● SelectionStart  A DateTime value that specifies the first selected date 

● SelectionRange  A SelectionRange object that represents the dates 

selected in the control 

● SelectionEnd  A DateTime value that specifies the last selected date 

The SelectionRange class is used to model the relationship between the 

start and end dates. The SelectionRange class exposes the following two 

useful properties that shadow the properties available in 

the MonthCalendar class: 

● Start  A DateTime value that represents the first date in the range 

● End  A DateTime value that represents the last date in the range 

1.5 SUMMARY 

● .NET is a free, open-source development platform for building 

many kinds of apps, such as: Web apps, web APIs, and 

microservices. Serverless functions in the cloud. Cloud native apps. 

● In simple terms, C# is a programming language, whereas . NET is 

the framework on which the language is built. Microsoft created . 

NET (Network Enabled Technology), and . NET developers will use 

programming languages such as C#. 

● A Windows forms application will normally have a collection of 

controls such as labels, textboxes, list boxes, etc.Creating a Simple 
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Windows Forms Application using Visual Studio. This example will 

show you how to create a Windows Forms Application project in 

Visual Studio. 

● The control statements are used to control the flow of execution of 

the program. If you want to execute a specific block of instructions 

only when a certain condition is true, then control statements are 

useful. If you want to execute a block repeatedly, then loops are 

useful. 

● Operators are used to perform mathematical or logical manipulations 

in a program. There are many types of built-in operators in C#. 

● Advanced Controls,” these controls aren’t difficult to use or 

understand. On the contrary, the controls in this chapter enable you to 

add a large amount of functionality—often with just a few lines of 

code. 

1.6 REFERENCE FOR FURTHER READING 

https://www.thoughtco.com/programming-advanced-winforms-in-c-

958378 

http://etutorials.org/Programming/visual-c-

sharp/Part+III+Programming+Windows+Forms/Chapter+15+Advanced+

Controls/ 

http://etutorials.org/Programming/visual-c-

sharp/Part+III+Programming+Windows+Forms/Chapter+15+Advanced+

Controls/ 
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MODULE II 

 2 
OOP C# 

Unit Structure 

2.1  Programs on Classes and Objects 

2.2  Programs Based on Inheritance 

2.3  Programs Using Static and Constant 

2.4  Programs Using Interfaces 

2.5  Programs Using Abstract Classes 

2.6  Programs on Collections 

2.7  Designing Generic Classes and Methods 

2.1 PROGRAMS ON CLASSES AND OBJECTS 

In C#, Classes and Objects are interrelated. The class in C# is nothing but 

a collection of various data members (fields, properties, etc.) and member 

functions. The object in C# is an instance of a class to access the defined 

properties and methods. 

C# Class: 

In C#, Class is a data structure, and it will combine various types of data 

members such as fields, properties, member functions, and events into a 

single unit. Following is the example of creating a class in C# 

programming language with various data members and member functions. 

public class Users 

{ 

     public int id = 0; 

     public string name = string.Empty; 

     public Users() 

     { 

        // Constructor Statements 

     } 

     public void GetUserDetails(int uid, string uname) 

     { 

         id = uid; 

         uname = name; 

         Console.WriteLine("Id: {0}, Name: {1}", id, name); 
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     } 

     public int Designation { get; set; } 

     public string Location { get; set; } 

} 

If you observe the above C# class example, we defined a class “Users” 

with various data members and member functions based on our 

requirements. 

C# Object: 

In C#, Object is an instance of a class that can be used to access the data 

members and member functions of a class. Generally, we can say that 

objects are the concrete entities of classes. In C#, we can create objects by 

using a new keyword followed by the class's name as shown below. 

Users user = new Users(); 

If you observe the above example, we created an instance (user) for the 

class (Users), which we created in the previous section. Now the instance 

“user” is a reference to an object that is based on Users. Using the object 

name “user” we can access all the data members and member functions of 

the Users class. 

C# Objects Example: 

using System; 

namespace Tutlane 

{ 

   class Program 

   { 

      static void Main(string[] args) 

      { 

          Users user = new Users("Ankush", 30); 

          user.GetUserDetails(); 

          Console.WriteLine("Press Enter Key to Exit.."); 

          Console.ReadLine(); 

      } 

   } 

   public class Users 

   { 

       public string Name { get; set; } 

       public int Age { get; set; } 
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       { 

           Name = name; 

           Age = age; 

       } 

       public void GetUserDetails() 

       { 

           Console.WriteLine("Name: {0}, Age: {1}", Name, Age); 

       } 

   } 

} 

The above example shows that we created a new class called “Users” with 

the required data members and member functions. To access Users class 

methods and properties, we created an object (user) for the Users class and 

performed the required operations. 

Creating Multiple Objects of A Class: 

using System; 

namespace ClassObject { 

 class Employee { 

     string department; 

 

    static void Main(string[] args) { 

 

      // create Employee object  

      Employee sheeran = new Employee(); 

 

      // set department for sheeran 

      sheeran.department = "Development"; 

      Console.WriteLine("Sheeran: " + sheeran.department); 

 

      // create second object of Employee 

      Employee taylor = new Employee(); 

 

      // set department for taylor 

      taylor.department = "Content Writing"; 
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      Console.WriteLine("Taylor: " + taylor.department); 

 

      Console.ReadLine(); 

    } 

  } 

} 

Creating Objects in A Different Class: 

using System; 

 

namespace ClassObject { 

 

  class Employee { 

    public string name; 

 

    public void work(string work) { 

      Console.WriteLine("Work: " + work); 

       

    } 

  } 

 

  class EmployeeDrive { 

    static void Main(string[] args) { 

 

      // create Employee object  

      Employee e1= new Employee(); 

 

      Console.WriteLine("Employee 1"); 

 

      // set name of the Employee  

      e1.name="Gloria"; 

      Console.WriteLine("Name: " + e1.name); 

 

      //call method of the Employee 

      e1.work("Coding");  
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      Console.ReadLine(); 

      

    } 

  } 

} 

In the above example, we have two classes: Employee and 

EmployeeDrive. Here, we are creating an object e1 of the Employee class 

in the EmployeeDrive class. We have used the e1 object to access the 

members of the Employee class from EmployeeDrive. This is possible 

because the members in the Employee class are public. Here, public is an 

access specifier that means the class members are accessible from any 

other classes. 

2.2 PROGRAMS BASED ON INHERITANCE 

In C#, Inheritance is one of the primary concepts of object-oriented 

programming (OOP), and it is used to inherit the properties from one class 

(base) to another (child) class. The inheritance will enable us to create a 

new class by inheriting the properties from other classes to reuse, extend, 

and modify other class members' behaviour based on our requirements. 

In C# inheritance, the class whose members are inherited is called a base 

(parent) class, and the class that inherits the members of the base (parent) 

class is called a derived (child) class. 

Syntax: 

<access_modifier> class <base_class_name> 

{ 

// Base class Implementation 

} 

 

<access_modifier> class <derived_class_name> : <base_class_name> 

{ 

// Derived class implementation 

} 

If you observe the above syntax, we are inheriting the base class's 

properties into the child class to improve code reusability. 

Example:  

public class X 

{ 

    public void GetDetails() 
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    { 

       // Method implementation 

    } 

} 

public class Y: X 

{ 

    // your class implementation 

} 

class Program 

{ 

   static void Main(string[] args) 

   { 

       Y y = new Y(); 

       y.GetDetails(); 

   } 

} 

If you observe the above example, we defined a class “X” with the method 

called “GetDetails” and the class “Y” is inheriting from class “X”. After 

that, we call a “GetDetails” method by using an instance of derived class 

“Y”. In C#, it’s not possible to inherit the base class constructors in the 

derived class. The accessibility of other base class members also depends 

on the access modifiers that we used to define those members in a base 

class. 

Following is the example of implementing an inheritance by defining two 

classes in the c# programming language. 

using System; 

namespace Tutlane 

{ 

    public class User 

    { 

       public string Name; 

       private string Location; 

       public User() 

       { 

          Console.WriteLine("Base Class Constructor"); 

       } 
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       { 

          Location = loc; 

          Console.WriteLine("Name: {0}", Name); 

          Console.WriteLine("Location: {0}", Location); 

       } 

    } 

    public class Details: User 

    { 

       public int Age; 

       public Details() 

       { 

          Console.WriteLine("Child Class Constructor"); 

       } 

       public void GetAge() 

       { 

          Console.WriteLine("Age: {0}", Age); 

       } 

    } 

    class Program 

    { 

       static void Main(string[] args) 

       { 

          Details d = new Details(); 

          d.Name = "Suresh Dasari"; 

          // Compile Time Error 

          //d.Location = "Hyderabad"; 

          d.Age = 32; 

          d.GetUserInfo("Hyderabad"); 

          d.GetAge(); 

          Console.WriteLine("\nPress Any Key to Exit.."); 

          Console.ReadLine(); 

       } 

    } 

} 
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If you observe the above example, we defined a base class called “User” 

and inheriting all the user class properties into a derived class called 

“Details” and we are accessing all the members of the User class with an 

instance of the Details class. If we uncomment the commented code, we 

will get a compile-time error because the Location property in the User 

class is defined with a private access modifier. The private members can 

be accessed only within the class. 

2.3 PROGRAMS USING STATIC AND CONSTANT 

In C#, static is a keyword or a modifier that is useful to make a class or 

methods or variable properties, not instantiable which means we cannot 

instantiate the items which we declared with a static modifier. The static 

members which we declared can be accessed directly with a type name. 

Suppose if we apply a static modifier to a class property or a method or 

variable, we can access those static members directly with a class name 

instead of creating an object of a class to access those properties. 

Generally, in c# the instance of a class will contain a separate copy of all 

instance fields so that the memory consumption will increase 

automatically, but if we use static modifier, there is only one copy of each 

field, so automatically, the memory will be managed efficiently. In C#, we 

can use static modifier with classes, methods, properties, constructors, 

operators, fields, and events, but it cannot be used with indexers, 

finalizers, or types other than classes. Following is the example of creating 

a class by including both static and non-static variables & methods. Here 

we can access non-static variables and methods by creating an instance of 

the class, but it won't allow us to access the static fields with an instance 

of the class so the static variables and methods can be accessed directly 

with the class name. 

using System; 

namespace Tutlane 

{ 

    class User 

    { 

       // Static Variables 

       public static string name, location; 

       //Non Static Variable 

       public int age; 

       // Non Static Method 

       public void Details() 

       { 

           Console.WriteLine("Non Static Method"); 

       } 
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       public static void Details1() 

       { 

          Console.WriteLine("Static Method"); 

       } 

    } 

    class Program 

    { 

       static void Main(string[] args) 

       { 

           User u = new User(); 

           u.age = 32; 

           u.Details(); 

           User.name = "Suresh Dasari"; 

           User.location = "Hyderabad"; 

           Console.WriteLine("Name: {0}, Location: {1}, Age: {2}", 

User.name, User.location, u.age); 

           User.Details1(); 

           Console.WriteLine("\nPress Enter Key to Exit.."); 

           Console.ReadLine(); 

       } 

    } 

} 

If you observe the above example, we created a class called “User” with 

static and non-static variables & methods. Here we are accessing non-

static variables and methods with an instance of User class, and static 

fields & methods are able to access directly with the class name (User). 

C# Static Class: 

In c#, a static class can be created by using static modifier and the static 

class can contain only static members. Generally, the static class is same 

as the non-static class, but the only difference is the static class cannot be 

instantiated. Suppose if we apply static modifier to a class, we don't 

require to use the new keyword to create a class type variable. Another 

difference is the static class will contain only static members, but the non-

static class can contain both static and non-static members. 

Syntax: 

static class sample 
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{ 

    //static data members 

    //static methods 

} 

If you observe the above syntax, we applied static keyword to the class 

type to create a static class called “sample”. The methods and data 

members that we are going to implement in the sample class must be 

static. In c#, we can access members of a static class directly with the class 

name. For example, we have a static class called “User” with a method 

“Details()” that we can access like User.Details(). Following is the 

example of defining a static class to access data members and member 

functions without creating an instance of the class in the c# programming 

language. 

using System; 

 

namespace Tutlane 

{ 

     static class User 

     { 

         // Static Variables 

         public static string name; 

         public static string location; 

         public static int age; 

         // Static Method 

         public static void Details() 

         { 

            Console.WriteLine("Static Method"); 

         } 

     } 

     class Program 

     { 

        static void Main(string[] args) 

        { 

            User.name = "Suresh Dasari"; 

            User.location = "Hyderabad"; 

            User.age = 32; 

            Console.WriteLine("Name: {0}", User.name); 
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            Console.WriteLine("Age: {0}", User.age); 

            User.Details(); 

            Console.WriteLine("\nPress Enter Key to Exit.."); 

            Console.ReadLine(); 

        } 

     } 

} 

If you observe the above example, we are accessing static class members 

and functions directly with the class name because we cannot instantiate 

the static class.  

C# Constant: 

In C#, const is a keyword, and it is helpful to declare constant fields in our 

applications. Generally, in c#, constant field values are set at compile-

time, and those values will never change. In C#, if we use const keyword 

to declare a constant field, that field value will not change throughout the 

application, so we should not use const keyword with the fields whose 

value will change at any time. To define constant fields in c#, we need to 

use const keyword during the declaration of fields in our application, and 

we can use constants with numbers, boolean values, strings, or null 

references. It’s mandatory to initialize constant fields with required values 

during the declaration itself; otherwise, we will get compile-time errors in 

our C# application. In c#, the static modifier is not allowed to use during 

the declaration of constant variables. 

Syntax: 

const data_type field_name = "value"; 

// Constant variables 

const string name = "Suresh Dasari"; 

const string location = "Hyderabad"; 

const int age = 32; 

Example: 

using System; 

namespace Tutlane 

{ 

    class Program 

    { 

       static void Main(string[] args) 

       { 
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          // Constant variables 

          const string name = "Suresh Dasari"; 

          const string location = "Hyderabad"; 

          const int age = 32; 

          // This will throw compile time error 

          //name = "Rohini Alavala"; 

          Console.WriteLine("Name: {0}", name); 

          Console.WriteLine("Location: {0}", location); 

          Console.WriteLine("Age: {0}", age); 

          Console.WriteLine("\nPress Enter Key to Exit.."); 

          Console.ReadLine(); 

       } 

    } 

} 

2.4 PROGRAMS USING INTERFACES 

In C#, the interface is same as a class, but the only difference is class can 

contain both declarations and implementation of methods, properties, and 

events, but the interface will contain only the declarations of methods, 

properties, and events that a class or struct can implement. An interface in 

C# is more like a contract, The class or struct that implements an interface 

must provide an implementation for all the members specified in the 

interface definition. Generally, C# will not support multiple inheritance of 

classes, but that can achieve by using an interface. Also, a structure in C# 

cannot be inherited from another structure or class, but that can inherit by 

using interfaces. In C#, we can define an interface by using interface 

keyword. Following is the example of defining an interface using interface 

keyword. 

Syntax: 

interface IUser 

{ 

void InsertDetails(); 

} 

If you observe the above code snippet, we defined an interface (IUser) 

using interface keyword with the InsertDetails method signature. Now, the 

IUser interface can be implemented by any class or struct by providing a 

definition for the InsertDetails method. To implement an interface in a 

class or structure, the syntax will be like class ClassName : Interface 

Name. Following is an example of implementing an interface in a class. 
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{ 

    void InserDetails() 

    { 

       // Method Implementation 

    } 

} 

If you observe the code snippet, we inherited an interface (IUser) in a class 

(User) and implemented a defined interface method in a class. In C#, an 

interface cannot be instantiated directly, but it can be instantiated by a 

class or struct that implements an interface. Following is the example of 

creating an instance for the interface in the C# programming language. 

IUser u = new User(); 

In c#, a class can inherit only from one class, but we can implement 

multiple interfaces in a class or struct by using interfaces. 

By default, the members of an interface are public, and we are not allowed 

to include any other access modifiers. In c#, an interface can contain 

methods, properties, events, indexers, but it can’t contain constants, fields, 

operators, instance constructors, finalizers, or types. 

Example: 

using System; 

 

namespace Tutlane 

{ 

    interface IUser 

    { 

       void GetDetails(string x); 

    } 

    class User: IUser 

    { 

        public void GetDetails(string a) 

        { 

           Console.WriteLine("Name: {0}", a); 

        } 

    } 

    class User1: IUser 
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    { 

       public void GetDetails(string a) 

       { 

          Console.WriteLine("Location: {0}", a); 

       } 

    } 

    class Program 

    { 

       static void Main(string[] args) 

       { 

          IUser u = new User(); 

          u.GetDetails("Suresh Dasari"); 

          IUser u1 = new User1(); 

          u1.GetDetails("Hyderabad"); 

          Console.WriteLine("\nPress Enter Key to Exit.."); 

          Console.ReadLine(); 

       } 

    } 

} 

If you observe the above example, we created an interface IUser and the 

two classes “User & User1” implemented an interface IUser by providing 

an implementation for GetDetails() method, and we created an instance for 

interface “IUser” using User & User1 classes. 

2.5 PROGRAMS USING ABSTRACT CLASSES 

In C#, abstract class is a class that is declared with a abstract modifier. If 

we define a class with abstract modifier, then that class is intended only to 

be used as a base class for other classes. The abstract class cannot 

instantiate, and it can contain both abstract and non-abstract members. The 

class that is derived from the abstract class must implement all the 

inherited abstract methods and accessors. In C#, you can define an abstract 

class by using abstract keyword. Following is the example of defining an 

abstract class using abstract keyword. 

abstract class Info 

{ 

abstract public void GetDetails(); 

} 
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using abstract keyword with GetDetails method signature. If we define a 

method with abstract modifier, then that method implementation must be 

done in a derived class. 

Example: 

using System; 

namespace Tutlane 

{ 

    abstract class Info 

    { 

       abstract public void GetDetails(string x, string y, int z); 

    } 

    class User: Info 

    { 

       public override void GetDetails(string a, string b, int c) 

       { 

           Console.WriteLine("Name: {0}", a); 

           Console.WriteLine("Location: {0}", b); 

           Console.WriteLine("Age: {0}", b); 

       } 

    } 

    class Program 

    { 

       static void Main(string[] args) 

       { 

           User u = new User(); 

           Console.WriteLine("****Abstract Class Example****"); 

           u.GetDetails("Suresh Dasari", "Hyderabad", 32); 

           Console.ReadLine(); 

       } 

    } 

} 

2.6 PROGRAMS ON COLLECTIONS 

In C#, the collection is a class that is useful to manage a group of objects 

in a flexible manner to perform various operations like insert, update, 
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delete, get, etc., on the object items in a dynamic manner based on our 

requirements. Generally, while working in C# applications, we will need 

to create or manage a group of related objects. In that case, we have two 

ways to create group objects in C#, i.e., using the arrays and collections. In 

the previous section, we learned about arrays in C#, but those are useful 

only when working with a fixed number of strongly-typed objects. To 

solve this problem, Microsoft has introduced collections in C# to work 

with a group of objects that can grow or shrink dynamically based on our 

requirements. In C#, the collection is a class. Hence, we need to declare an 

instance of the class before performing any operations like add, delete, 

etc., on the defined collection. The collections are implemented using the 

IEnumerable interface to access collection items using a foreach loop. 

C# Collection Types: 

In c#, we have a different types of collection classes are available; those 

are 

Non-Generic (System.Collections) 

Generic (System.Collections.Generic) 

Concurrent (System.Collections.Concurrent) 

using System; 

using System.Collections; 

Example on Arraylist: 

namespace Tutlane 

{ 

    class Program 

    { 

       static void Main(string[] args) 

       { 

           ArrayList arrlist = new ArrayList(); 

           arrlist.Add("Welcome"); 

           arrlist.Add(100); 

           arrlist.Add(20.5); 

           arrlist.Add("Tutlane"); 

           Console.WriteLine("ArrayList Count: " + arrlist.Count); 

           Console.WriteLine("ArrayList Capacity: " + arrlist.Capacity); 

           Console.WriteLine("*********ArrayList Elements********"); 

           foreach (var item in arrlist) 

           { 
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           } 

           Console.ReadLine(); 

       } 

    } 

} 

Example on Hash Table: 

using System; 

using System.Collections; 

 

namespace Tutlane 

{ 

    class Program 

    { 

       static void Main(string[] args) 

       { 

           Hashtable htbl = new Hashtable(); 

           htbl.Add("msg", "Welcome"); 

           htbl.Add("site", "Tutlane"); 

           htbl.Add(1, 20.5); 

           htbl.Add(2, null); 

// Another way to add elements. If key not exist, then that key adds a new 

key/value pair. 

           htbl[3] = "Tutorials"; 

// Add method will throws an exception if key already exists in hash table 

           try 

           { 

               htbl.Add(2, 100); 

           } 

           catch 

           { 

               Console.WriteLine("An element with Key = '2' already exists."); 

           } 

           Console.WriteLine("*********HashTable Elements********"); 

           // It will return elements as KeyValuePair objects. 
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           foreach (DictionaryEntry item in htbl) 

           { 

               Console.WriteLine("Key = {0}, Value = {1}", item.Key, 

item.Value); 

           } 

           Console.ReadLine(); 

       } 

    } 

} 

Example of Queue: 

using System; 

using System.Collections; 

 

namespace Tutlane 

{ 

    class Program 

    { 

       static void Main(string[] args) 

       { 

          // Create and initialize a queue 

          Queue que = new Queue(); 

          que.Enqueue("Welcome"); 

          que.Enqueue("Tutlane"); 

          que.Enqueue(20.5f); 

          que.Enqueue(10); 

          que.Enqueue(100); 

          Console.WriteLine("******Queue Example******"); 

   Console.WriteLine("Number of Elements in Queue: {0}", que.Count); 

          Console.WriteLine("******Queue Elements******"); 

          // Access Queue Elements 

          foreach (var item in que) 

          { 

             Console.WriteLine(item); 

          } 

          Console.ReadLine(); 
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    } 

} 

Example Stack: 

using System; 

using System.Collections; 

 

namespace Tutlane 

{ 

    class Program 

    { 

       static void Main(string[] args) 

       { 

          // Create and initialize a stack 

          Stack stk = new Stack(); 

          stk.Push("Welcome"); 

          stk.Push("Tutlane"); 

          stk.Push(20.5f); 

          stk.Push(10); 

          stk.Push(null); 

          stk.Push(100); 

Console.WriteLine("Number of Elements in Stack: {0}", stk.Count); 

          Console.WriteLine("******Stack Elements******"); 

          // Access Stack Elements 

          foreach (var item in stk) 

          { 

             Console.WriteLine(item); 

          } 

          Console.ReadLine(); 

       } 

    } 

} 
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2.7 DESIGNING GENERIC CLASSES AND METHODS 

In C#, generic is a type used to define a class, structure, interface, or 

method with placeholders (type parameters) to indicate that they can store 

or use one or more of the types. In C#, the compiler will replace 

placeholders with the specified type at compile time. In C#, mostly, we 

will use generics with collections and the methods that operate on them to 

specify a type of objects to store in a collection. The generics were 

introduced in .NET Framework 2.0 with a new namespace called 

System.Collections.Generic. 

C# Generics Declaration: 

public class GenericClass<T> 

{ 

    public T msg; 

    public void genericMethod(T name, T location) 

    { 

       Console.WriteLine("{0}", msg); 

       Console.WriteLine("Name: {0}", name); 

       Console.WriteLine("Location: {0}", location); 

    } 

} 

If you observe the above class, we created a class (GenericClass) with one 

parameter (msg) and method (genericMethod) using type parameter (T) as 

a placeholder with an angle (<>) brackets. Here, the angle (<>) brackets 

will indicate a GenericClass is generic, and type parameter (T) is used to 

accept a requested type. The type parameter name can be anything like X 

or U, etc., based on our requirements. Generally, while creating an 

instance of the class, we need to specify an actual type, then the compiler 

will replace all the type parameters such as T or U or X, etc., with a 

specified actual type. In c#, the following is the example of creating an 

instance of a generic class. 

// Instantiate Generic Class, string is the type argument 

GenericClass<string> gclass = new GenericClass<string>(); 

gclass.msg = "Welcome to Tutlane"; 

gclass.genericMethod("Suresh Dasari", "Hyderabad"); 

Example: 

using System; 

namespace Tutlane 

{ 
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    { 

        public T msg; 

        public void genericMethod(T name, T location) 

        { 

            Console.WriteLine("{0}", msg); 

            Console.WriteLine("Name: {0}", name); 

            Console.WriteLine("Location: {0}", location); 

        } 

    } 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            Console.WriteLine("****Generics Example****"); 

            // Instantiate Generic Class, string is the type argument 

            GenericClass<string> gclass = new GenericClass<string>(); 

            gclass.msg = "Welcome to Tutlane"; 

            gclass.genericMethod("Suresh Dasari", "Hyderabad"); 

            Console.ReadLine(); 

        } 

    } 

} 

C# Generic Methods: 

using System; 

 

namespace Tutlane 

{ 

     public class SampleClass 

     { 

         public void GMethod<T>(T a, T b) 

         { 

            Console.WriteLine("Param1: {0}", a); 

            Console.WriteLine("Param2: {0}", b); 

         } 
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     } 

     class Program 

     { 

        static void Main(string[] args) 

        { 

            Console.WriteLine("****Generics Method Example****"); 

            SampleClass s = new SampleClass(); 

            s.GMethod<int>(1, 2); 

            s.GMethod("Suresh Dasari", "Hyderabad"); 

            Console.ReadLine(); 

        } 

     } 

} 

 

 

***** 
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MODULE III 

3 
ADVANCED WEB TECHNOLOGY AND 

DATA HANDLING 

Unit Structure 

3.1  Text File Handling 

3.2  Text Editing Application 

3.3  Binary File Handling  

3.4  Database Connectivity in Connected Manner 

3.5  Database Connectivity in Disconnected Manner 

3.6  LINQ with Object Data Source 

3.7  LINQ with Data Set 

3.8  Bibiliography 

3.9  Exercise 

3.1 TEXT FILE HANDLING 

Whenever we are working with file handling through any programing 

language, termination of program will lead to delete the file from memory, 

It means file was created not on permanent allocation or memory. So, to 

get data store permanently in memory, we to store it at some permanent 

allocation. 

C# have standard API for  file handling, which can be used to retrieve and 

manipulate data stored in text files. C-Sharp have namespace “System.io” 

which includes  the directory structure, determining what files and folders 

are present and also does other file-related operations such as moving, 

copying and deleting objects from the permanent memory. 
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The System.IO namespace defines a set of classes, interfaces, 

enumerations, structures and delegates. The following table outlines the 

core members of this namespace as listed below. 

 

Table 3.3.1 Class description provided by System.IO namespace 

Firstly, we see how to get information about permanent memory placed 

computer through class of System.io name class Program   

 

Above code will display information about total number of  hard disk 

partition and its other information. 
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Now, let us see how to retrieve information about the directory 

information by using object of DirectoryInfo class or Directory class, 

 

Output of the above code: 

 

Following code gives the demonstration of reading data stored in file 

“txtPath.txt” into a textBox2 . Note txtPath.txt  must be located at same 

location where project folder is allocated. 

 

 and if we need to write the data in the file “d:\tst.txt” 

File.WriteAllText(@"d:\tst.txt", textBox2.Text);  

Stream Class to read & write data w.r.t. text file: 

Following table gives an information about the contents of Stream Class. 

 

Table 3.3.2 Contents of Stream Class 
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FileStream: 

A FileStream instance is used to read or write data to or from a file. In 

order to construct a FileStream, first we need a file that we want to access.  

Second, the mode that indicates how we want to open the file.  

Third, the access that indicates how we want to access a file.  

And finally, the share access that specifies whether you want exclusive 

access to the file. 

Following code demonstrates us about how to read and write data in text 

file as follows: 

using (FileStream fs=new FileStream(@"d:\mca.doc",FileMode.Create))   

{   

    string msg = "first program";   

    byte[] byteArray = Encoding.Default.GetBytes(msg);   

    fs.Write(byteArray, 0, byteArray.Length);   

    fs.Position = 0;   

     byte[] rFile = new byte[byteArray.Length];   

  

    for (int i = 0; i < byteArray.Length; i++)   

    {   

        rFile[i] = (byte)fs.ReadByte();   

        Console.WriteLine(rFile[i]);     

    }   

   

    Console.WriteLine(Encoding.Default.GetString(rFile));   

} 

3.2 TEXT EDITING APPLICATION 

Various kind of application can be created using API provided by dotnet 

framework. Following is a demonstration to create simple text editor in 

C#, as the name suggests this application is all about editing and creating 

text documents. Features like the selection of fonts and font color, styles 

like bold, italic, underline, strike through as well as editing, opening and 

saving the text file are available in this application. 

Note: Following window based application uses rich text box along with 

various push buttons for text editing features such as bold, italic, strike, 

loading and saving of file etc. 
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using System; 

using System.Collections.Generic; 

using System.ComponentModel; 

using System.Data; 

using System.Drawing; 

using System.Linq; 

using System.Text; 

using System.Windows.Forms; 

namespace Button2 

{ 

public partial class Form1 : Form 

{ 

public Form1( ) 

{  

InitializeComponent( ); 

} 

private void btnBold_Click(object sender, EventArgs e) 

{ 

Font new1, old1; 

old1 = rchtxt.SelectionFont; 

if (old1.Bold) 

     new1 = new Font(old1, old1.Style & ~FontStyle.Bold); 

            else 

                  new1 = new Font(old1, old1.Style | FontStyle.Bold); 

              

rchtxt.SelectionFont = new1; 

} 

 

private void btnCenter_Click(object sender, EventArgs e) 

{ 

      if (rchtxt.SelectionAlignment == HorizontalAlignment.Center) 

                   rchtxt.SelectionAlignment = HorizontalAlignment.Left; 

      else 

                   rchtxt.SelectionAlignment = HorizontalAlignment.Center; 

} 
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private void rchtxt_LinkClicked(object sender, LinkClickedEventArgs e) 

{ 

                System.Diagnostics.Process.Start(e.LinkText); 

} 

 

private void btnLoad_Click(object sender, EventArgs e) 

{ 

          try 

         { 

                  rchtxt.LoadFile("TextFile.rtf"); 

         } 

         catch (System.IO.FileNotFoundException) 

         { 

                    MessageBox.Show("File not found"); 

         } 

} 

private void btnSave_Click(object sender, EventArgs e) 

{ 

try 

{ 

                       rchtxt.SaveFile("TextFile.rtf"); 

                       MessageBox.Show("Contents saved in the file"); 

             } 

            catch (System.Exception error) 

             { 

                        MessageBox.Show(error.Message); 

             } 

} 

private void btnitalic_Click(object sender, EventArgs e) 

{ 

Font new1, old1; 

old1 = rchtxt.SelectionFont; 

if (old1.Italic) 

                     new1 = new Font(old1, old1.Style & ~FontStyle.Italic); 

else 
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                      new1 = new Font(old1, old1.Style | FontStyle.Italic); 

 

             rchtxt.SelectionFont = new1; 

} 

 

private void btnunderline_Click(object sender, EventArgs e) 

{ 

             Font new1, old1; 

             old1 = rchtxt.SelectionFont; 

             if (old1.Underline) 

                  new1 = new Font(old1, old1.Style & ~FontStyle.Underline); 

            else 

                  new1 = new Font(old1, old1.Style | FontStyle.Underline); 

             rchtxt.SelectionFont = new1; 

} 

private void btnstrike_Click(object sender, EventArgs e) 

{ 

         Font new1, old1; 

old1 = rchtxt.SelectionFont; 

if (old1.Strikeout) 

     new1 = new Font(old1, old1.Style & ~FontStyle.Strikeout); 

else 

      new1 = new Font(old1, old1.Style | FontStyle.Strikeout); 

rchtxt.SelectionFont = new1; 

} 

 

} 

} 

3.3 BINARY FILE HANDLING 

Before creating an application for Binary file handling using C#, 

knowledge of following class is mandatory. 

BinaryWriter: 

The BinaryWriter class is designed to write data in binary format. Data 

can be written to files, network, isolated storage, memory, etc. When 
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writing strings, it is possible to specify the desired encoding. The default is 

UTF-8 encoding. 

Following are the constructors of it. 

public BinaryWriter(Stream output) 

public BinaryWriter(Stream output, System.Text.Encoding encoding) 

Following important method must be used for writing into a file: 

The main method of the BinaryWriter class is the Write() method. This 

method allows you to write data of all primitive (standard) types to the 

stream. Overridden available method are as under: 

public virtual void Write(bool value) 

public virtual void Write(byte value) 

public virtual void Write(char ch) 

public virtual void Write(decimal value) 

public virtual void Write(double value) 

public virtual void Write(float value) 

public virtual void Write(int value) 

public virtual void Write(long value) 

public virtual void Write(sbyte value) 

public virtual void Write(short value) 

public virtual void Write(string value) 

public virtual void Write(uint value) 

public virtual void Write(ulong value) 

public virtual void Write(ushort value) 

Reader Class of Binary: 

In order to read information from a file or write it to a file, you need to 

create an instance of the FileStream stream and BinaryReader class . 

Constructor of BinaryReader class are as under: 

public BinaryReader(System.IO.Stream input) 

public BinaryReader(System.IO.Stream input, System.Text.Encoding 

encoding) 

Basic methods of BinaryReader class are: 

public virtual byte ReadByte() 

public virtual bool ReadBoolean() 



 

 53 

Advanced Web 

Technology and Data 

Mining and Business 

Intelligence 

 

public virtual byte[] ReadBytes(int count) 

public virtual char ReadChar() 

public virtual char[] ReadChars(int count) 

public virtual decimal ReadDecimal() 

public virtual double ReadDouble() 

public virtual float ReadSingle() 

Example of Writer & Reader Class: 

using System; 

using System.IO; 

using System.Text; 

 

namespace Binary_demo 

{ 

  class demo 

  { 

    static void Main(string[] args) 

    { 

      // 1. Write data of different types to the file "mydata.bin" 

      using (FileStream fs = new FileStream("mydata.bin", 

FileMode.Create)) 

      { 

        using (BinaryWriter bw = new BinaryWriter(fs, Encoding.Default)) 

        { 

          // Writing data of different types to the "mydata.bin" file 

          bool ans = true; // bool 

          decimal d = 0.01654344m; 

          int i = 234; 

          float f = -30.88f; 

          double x = 1.523; 

 

          // Writing 

          bw.Write(b); // write the bool type 

          bw.Write(i); // write the int type 

          bw.Write(x); 

          bw.Write(d); 

          bw.Write(f); 
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          bw.Write(1234567890123L); // write the long number 

        } 

      } 

 

      // 2. Reading data of different types from the "mydata.bin" file 

      using (FileStream fs = new FileStream("mydata.bin", 

FileMode.Open)) 

      { 

        using (BinaryReader br = new BinaryReader(fs, Encoding.Default)) 

        { 

          // Reading data of different types 

          bool b2 = br.ReadBoolean(); // read the bool type 

          int i2 = br.ReadInt32(); 

          double x2 = br.ReadDouble(); 

          decimal d2 = br.ReadDecimal(); 

          float f2 = br.ReadSingle(); 

          long l2 = br.ReadInt64(); 

 

          // Display the read data on the screen for control 

          Console.WriteLine("b2 = {0}", b2); 

          Console.WriteLine("i2 = {0}", i2); 

          Console.WriteLine("x2 = {0:f3}", x2); // precision 3 decimal places 

          Console.WriteLine("d2 = {0}", d2); 

          Console.WriteLine("f2 = {0:f2}", f2); 

          Console.WriteLine($"l2 = {l2}"); // another way to display 

        } 

      } 

    } 

  } 

} 

          bool ans = true; // bool 

          decimal d = 0.01654344m; 

          int i = 234; 

          float f = -45.67f; 

          double x = 1.523; 
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         The result of the program 

b2 = true 

i2 = 234 

x2 = 1.523 

d2 = 0.01654344 

f2 = -45.67 

l2 = 1234567890123 

3.4 DATABASE CONNECTIVITY IN CONNECTED 

MANNER 

Before learning Database Connectivity in Connected Manner, we must 

have knowledge of ADO.NET and its components. 

ADO.NET: 

• ADO.NET, it stands for Active „X‟ Data Object, which has evolved 

from ADO data access model.  

• The.Net Data provider permits to user to create  a connection to the 

database for the purpose of allowing the user to retrieve the data into a 

DataReader or a dataset as per users requirements. 

• ADO is a rich set of classes, interfaces, structures, and enumerated 

types that manage data access from various types of data stores. 

● Enterprise applications handle a large amount of data. This data is 

primarily stored in relational databases, like Oracle, SQL Server, 

Access, and so on. These databases use Structured Query Language 

(SQL) for retrieval of data. 

● ADO.NET possesses two core components:  

● 1) DataSet  

● 2) DotNet Dataprovider  

● To access enterprise data from a .NET application, an interface was 

needed. This interface acts as a bridge between an RDBMS system 

and a .Net application. ADO.NET is such an interface that is created 

to connect .NET applications to RDBMS systems. 

● In the .NET framework, Microsoft introduced a new version of Active 

X Data Objects (ADO) called ADO.NET. Any .NET application, 

either Windows-based or web-based, can interact with the database 

using a rich set of classes of the ADO.NET library. Data can be 

accessed from any database using connected or disconnected 

architecture. 
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● There were many data access technologies available prior to 

ADO.NET, primarily the following: 

● Open Database Connectivity (ODBC) 

● Data Access Objects (DAO) 

● Remote Data Objects (RDO) 

● Active X Data Objects (ADO) 

● ADO is a simple component-based object-oriented interface to access 

data whether relational or non-relational databases. It is a successor of 

DAO and RDO. 

● ADO reduces the number of objects. Their properties, methods, and 

events. 

● ADO is built on COM; specifically Activex 

● ADO supports universal data access using Object Linking and 

Embedding for DataBases (OLEDB). This means that there are no 

restrictions on the type of data that can be accessed. 

ADO.NET provides mainly the following two types of architectures: 

1. Connected Architecture 

2. Disconnected Architecture 

1. Database Connected Architecture: 

 

Fig: 3.3.2 ADO.NET Connected Model 

The connected environment provides forward-only, read-only access to 

data in the data source and the ability to execute commands against the 

data source. The connected classes provide a common way to work with 

connected data regardless of the underlying data source. They 

include Connection, Command,  
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Connection: 

1. One of the first ADO.NET objects is the connection object, that 

allows you to establish a connection to a data source. 

2. The connection objects have the methods for opening and closing 

connections, for beginning a transaction of data. 

3. The .Net Framework provides two types of connection classes: 

The SqlConnection object, that is designed specially to connect to 

Microsoft SQL Server and the OleDbConnection object, that is 

designed to provide connection to a wide range of databases, such as 

Microsoft Access and Oracle. 

4. A connection is required to interact with the database. A Connection 

object helps to identify the database server name, user name and 

password to connect to the database. The Connection object is used by 

commands on the database. 

5. A Connection object has the responsibility of establishing a 

connection with the data store. 

6. How to use the Sqlconnection object: 

 Instantiate the SqlConnection class. 

 Open connection. 

 Pass the connection to ADO.NET objects. 

 Perform the database operations with ADO.NET object. 

 Close the connection. 

 

Table: 3.3.3 Parameters of Connection object 

The connection string is different for each of the various data providers 

available in .NET 2.0. There are different connection strings for the 

various types of data sources. You can find a list of all the available 

providers for creating a connection in a table: 

 

Table: 3.3.4 different types of connection provider 
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Example: 

SqlConnection con;   

con = new  

SqlConnection("Server=Krisha;Database=Master;Uid=sa;Pwd=sa"); 

Command: 

● A Command object executes SQL statements on the database. These 

SQL statements can be SELECT, INSERT, UPDATE, or DELETE. It 

uses a connection object to perform these actions on the database. 

● A Connection object specifies the type of interaction to perform with 

the database, like SELECT, INSERT, UPDATE, or DELETE. 

● A Command object is used to perform various types of operations, 

like SELECT, INSERT, UPDATE, or DELETE on the database. 

DataReader: 

A DataReader object is used to obtain the results of a SELECT statement 

from a command object. For performance reasons, the data returned from 

a data reader is a forward-only stream of data. This means that the data 

can be accessed from the stream in a sequential manner. This is good for 

speed, but if data needs to be manipulated then a dataset is a better object 

to work with. 

Demonstration: 

DataReader dr=new DataReader() 

dr = cmd.ExecuteReader(); 

DataTable dt = new DataTable(); 

dt.Load(dr); 

● It is used in Connected architecture. 

● Provide better performance. 

● DataReader Object has Read-only access. 

● DataReader Object Supports a single table based on a single SQL 

query of one database. 

● While DataReader Object is Bind to a single control. 

● DataReader Object has Faster access to data. 

● DataReader Object Must be manually coded. 

● we can't create a relation in the data reader. 

● whereas Data reader doesn't support. 
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● The data reader communicates with the command object. 

● DataReader cannot modify data. 

Parameter: 

Allows parameters for both parameterized queries and stored procedures 

to be defined and set to appropriate values. The Parameter class is 

accessed through the ParametersCollection object within 

a Command object. It supports input and output parameters as well as 

return values from stored procedures. 

Transaction: 

Allows transactions to be created on a connection so that multiple changes 

to data in a data source are treated as a single unit of work and either all 

committed or cancelled. 

DataAdapter: 

Bridges the data source and the 

disconnected DataSet or DataTable classes. The DataAdapter wraps the 

connected classes to provide this functionality. It provides a method to 

retrieve data into a disconnected object and a method to reconcile 

modified data in the disconnected object with the data source. 

The CommandBuilder class can generate the logic to reconcile changes in 

simple situations; custom logic can be supplied to deal with complex 

situations and optimize performance. 

Demo of Database Connectivity in Connected Manner: 

 private void button1_Click(object sender, EventArgs e)   

        {   

  SqlConnection con = new SqlConnection(@"Data 

Source=.\SQLEXPRESS; 

AttachDbFilename=|DataDirectory|\Database1.mdf; Integrated 

Security=True;User Instance=True");   

            SqlCommand cmd = new SqlCommand("sp_insert", con);   

            cmd.CommandType = CommandType.StoredProcedure;   

            cmd.Parameters.AddWithValue("@name", textBox1.Text);   

            cmd.Parameters.AddWithValue("@email", textBox2.Text);   

            cmd.Parameters.AddWithValue("@phone", textBox3.Text);   

            cmd.Parameters.AddWithValue("@address", textBox4.Text);   

            con.Open();   

            int i = cmd.ExecuteNonQuery();   
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            con.Close();   

              if (i!=0)   

            {   

                MessageBox.Show(i + "Data Saved");    

            }   

} 

3.5 DATABASE CONNECTIVITY IN DISCONNECTED 

MANNER 

The following ADO.NET classes allow data to be retrieved from the data 

set, examined and modified offline, and reconciled with the data source 

through the DataAdapter: 

Provides a consistent way to deal with disconnected data completely 

independently of the data source. The DataSet is essentially an in-memory 

relational database, serving as a container for 

the DataTable, DataColumn, DataRow, Constraint, and DataRelation  

objects. 

The XML format serializes and transports a DataSet. A DataSet can be 

accessed and manipulated either as XML or through the methods and 

properties of the DataSet interchangeably; the XmlDataDocument class 

represents and synchronizes the relational data within a DataSet object 

with the XML Document Object Model (DOM). 

DataTable: 

Allows disconnected data to be examined and modified through a 

collection of DataColumn and DataRow classes. The DataTable allows 

constraints such as foreign keys and unique constraints to be defined using 

the Constraint class. 

DataColumn: 

Corresponds to a column in a table. The DataColumn class stores metadata 

about the structure of the column that, together with constraints, defines 

the schema of the table. The DataColumn can also create expression 

columns based on other columns in the table. 

DataRow: 

Corresponds to a row in a table and can examine and update data in 

the DataTable. The DataTable exposes DataRow objects through 

the DataRowCollection object it contains. The DataRow caches changes 

made to data contained in its columns, storing both original and current 
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values. This allows changes to be cancelled or to be later reconciled with 

the data source. 

Constraint: 

Allows constraints to be placed on data stored within a DataTable. Unique 

and foreign key constraints can be created to maintain data integrity. 

DataRelation: 

Provides a way to indicate a relationship between 

different DataTable objects within a DataSet. The DataRelation relates 

columns in the parent and child tables allowing navigation between the 

parent and child tables and referential integrity to be enforced through 

cascading updates and deletes. 

DataView: 

Allows data, once retrieved into a DataSet or DataTable, to be viewed in 

different ways. It allows data to be sorted based on column values and for 

a subset of the data to be filtered so that only rows matching specified 

criteria are displayed. 

Demo of Database Connectivity in Connected Manner: 

public DataSet GetEmployeeData()   

{   

    SqlConnection conString = new SqlConnection("connection 

string……");   

    conString.Open();   

    SqlCommand cmdQuery = new SqlCommand("Select * from 

Employee", conString);   

    SqlDataAdapter sda = new SqlDataAdapter(cmdQuery);   

    DataSet dsData = new DataSet();   

    sda.Fill(dsData,”Employee”);   

    return dsData;   

} 

3.6 LINQ WITH OBJECT DATA SOURCE 

What is LINQ: 

• It stands for language-integrated query 

• The data needed in an application can be stored in a rdbms, business 

object, xml file or on web services. 
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• Retrieving data from a database or xml file. 

• The data accessed are not used directly. It requires ordering, grouping 

or altering 

• Linq allows joining data from diff. Data sources and execute set data 

processing operations in few lines of codes.  

• It defines a common syntax and a prog. Model to query diff. Types of 

data sources using a common language. 

Operators used in LINQ: 

Operators Description 

Select Used to return fields of statement 

From Used to specify the data source of query 

Where Used to specify the condition while 

retrieving the data 

Order  by Used to specify the field by which data is 

sorted 

Group by Used to specify the field by which data is 

grouped 

Sum, min, 

max, avg, 

count 

To perform aggregate operations in LINQ. 

Used to perform mathematical calculations 

objects in the resultsets. 

 

LINQ implementation: 

There are three basic types of it. 

1)  LINQ to objects: used to query almost any kind of collections that 

exists in framework. 

2)  LINQ to xml: used to query xml data directly in web application. 

3)  LINQ to ado.net: used to access data from sql server and many other 

diff. Kinds of data sources.  

Demo of LINQ with object of Class: 

class inventory 

{ 

 public int itemcd; 

 public string item_name; 
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} 

  

public class linq_classobject 

{ 

 public static void main(string args[]) 

 { 

 List<inventory> inventory_object = new List<inventory>(); 

            inventory p1 = new inventory(); 

            p1.itemcd = 1; 

            p1.item_name = "Motor"; 

 

            inventory_object.Add(p1); 

 

            inventory p2 = new inventory(); 

            p2.itemcd = 2; 

            p2.item_name = "Widget"; 

            inventory_object.Add(p2); 

 

            inventory p3 = new inventory(); 

            p3.itemcd = 3; 

            p3.item_name = "Gear"; 

            inventory_object.Add(p3); 

 

            inventory p4 = new inventory(); 

            p4.itemcd = 4; 

            p4.item_name = "Tank"; 

            inventory_object.Add(p4); 

 

            inventory p5 = new inventory(); 

            p5.itemcd = 5; 

            p5.item_name = "Piston"; 

            inventory_object.Add(p5); 

 

     var list = from p in inventory_object orderby p.itemcd ascending//linq 

with class object 



 

 64 

Advanced Web Technology 

And Data Handling 

 

                       select p; 

            StringBuilder sb = new StringBuilder(); 

            foreach (inventory p in inventory_object) 

            { 

               sb.Append(p.itemcd + ": " + p.item_name + 

Environment.NewLine); 

            } 

             MessageBox.Show(sb.ToString(), "inventory List"); 

} 

}    

3.7 LINQ WITH DATA SET 

 DLINQ menas LINQ to SQL, it is a part of Language Integrated 

Query as it allows querying data in SQL server database by using 

usual LINQ expressions.  

 It also allows apply DML queries (update, delete, and insert) to 

database, but the only drawback from which it suffers is its limitation 

to the SQL server database.  

 However, there are many benefits of LINQ to SQL over ADO.NET 

like reduced complexity, few lines of coding and many more. 

How Linq can be used with ADO?: 

• To work with ado.net using linq first “.dbml” file is created, which 

provides table/s as data source, then following code must be written 

Page_Load(object s,EventArgs e) 

{ 

DataClassesDataContext dc=new DataClassesDataContext(); 

var query=from m in dc.custs select m; // custs is a table present in 

database, access by dbml  

GridView1.DataSource = query; 

GridView1.DataBind(); 

} 
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3.9 EXERCISE 

Q-1  Explain how text file can be read and write using C#. 

Q-2  Create a text editor application using C#. 

Q-3  What is FileStream? Explain how binary file can be read and write 

using C#. 

Q-4  Explain following components of ADO.Net. 

a. Connection 

b. Command 

c. DataAdapter 

d. DataReader 

e. DataSet 

Q-5  Write a program to demonstrate execution of Data Definition 

Language, Data Manipulation Language, Transaction Control 

language queries. 

Q-6  Explain the difference between connected and disconnected data 

architecture using DotNet. 

Q-7  What is meant by LINQ? Explain how it can be used with an object 

of class. 

Q-8  Explain how Linq can be used to access data stored in the database. 

 

 

   

***** 

 

 

https://www.c-sharpcorner.com/UploadFile/8a67c0/connected-vs-disconnected-architecture-in-C-Sharp/
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MODULE IV 

4  

ASP.NET WEB APPLICATIONS 

Unit Structure 

4.0  Objectives 

4.1  Introduction 

4.2  An Overview 

 4.2.1 Asp.Net Web Application server controls. 

4.3  ASP.NET Server Control 

4.3.1 Properties. 

4.3.2 Design page/Inline Page. 

4.3.3 Coding page /Code Behind Page 

4.3.4 Output 

4.4  ASP.NET Advanced Server Control 

4.4.1 Multiview & View 

4.4.2 Wizard. 

4.4.3 Adrotator 

4.4.4 Calendar 

4.5  ASP .NET Applications using Web Forms  

 4.5.1 ASP.NET Web Forms  

 4.5.2 ASP.NET Features 

 4.5.3 ASP.NET Web Forms Projects 

4.6   ASP.NET Applications using MVC 

 4.6.1 Create ASP.Net MVC Application 

 4.6.2 Add Controller 

4.7  List of References 

4.8  Unit End Exercises 

4.0 OBJECTIVES 

● Students can be able to get the practical knowledge of ASP.NET. 

● Describe the basic ASP.NET Controls. 

● Students can get an Integrated Inline page & code behind the page. 

● Explain MVC Pattern. 

● State the common characteristics of Advanced asp.net server controls. 

● Describe the characteristics of Web forms & how to add the projects. 
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4.1 INTRODUCTION 

ASP.NET provides web forms controls that are used to create HTML 

components. These controls are categories as server and client based. The 

ASP.NET page framework includes a number of built-in web server 

controls that are designed to provide a more structured programming 

model for the Web application .  

These controls provide the following features: 

● Automatic state management. 

● Simple access to object values without having to use the Request 

object. 

● Ability to react to events in server-side code to create applications that 

are better structured. 

● Common approach to building user interfaces for web pages. 

● Output is automatically customized based on the capabilities of the 

browser. 

The ASP.NET page framework also provides the ability to create user 

controls and custom controls. User controls and custom controls can 

enhance and extend existing controls to build user interfaces. 

4.2 AN OVERVIEW 

4.1 Asp.Net Web Application server controls: 

The following table contains the server controls for the web forms. 

Control Name Description 

Label It is used to display text on the HTML page. 

TextBox It is used to create a text input in the form. 

Button It is used to create a button. 

LinkButton It is used to create a button that looks similar 

to the hyperlink. 

ImageButton It is used to create an imagesButton. Here, an 

image works as a Button. 

Hyperlink It is used to create a hyperlink control that 

responds to a click event. 

DropDownList It is used to create a dropdown list control. 

ListBox It is used to create a ListBox control like the 

HTML control. 

DataGrid It used to create a grid that is used to show 

data. We can also perform paging, sorting, and 

formatting very easily with this control. 

DataList It is used to create a datalist that is non-tabular 

and used to show data. 
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CheckBox It is used to create a checkbox. 

CheckBoxList It is used to create a group of checkboxes that 

all work together. 

RadioButton It is used to create radio buttons. 

RadioButtonList It is used to create a group of radio button 

controls that all work together. 

Image It is used to show images within the page. 

Panel It is used to create a panel that works as a 

container. 

PlaceHolder It is used to set placeholders for the control. 

Calendar It is used to create a calendar. We can set the 

default date, move forward and backward etc. 

AdRotator It allows us to specify a list of ads to display. 

Each time the user re-displays the page. 

Table It is used to create tables. 

XML It is used to display XML documents within 

the HTML. 

Literal It is like a label in that it displays a literal, but 

allows us to create new literals at runtime and 

place them into this control. 

 

4.3 ASP.NET SERVER CONTROLS  

1) Label Control: 

This control is used to display textual information on the web forms. It is 

mainly used to create captions for the other controls like: textbox. 

To create labels either we can write code or use the drag and drop facility 

of visual studio 2017. 

This is server side control, asp provides its own tag to create labels. The 

example is given below. 

< asp:LabelID="Label1" runat="server" Text="Label" ></asp:Label>   

4.3.1 Properties: 

Property Description 

AccessKey It is used to set keyboard shortcut for the label. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the label. 

BorderColor It is used to set border color of the label. 

BorderWidth It is used to set width of border of the label. 

Font It is used to set font for the label text. 

ForeColor It is used to set color of the label text. 

Text It is used to set text to be shown for the label. 
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ToolTip It displays the text when mouse is over the label. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 

 

Example 

4.3.2 Design page/Inline Page: 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"    

Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

    <style type="text/css">   

        .auto-style1 {   

            width: 100%;   

        }   

        .auto-style2 {   

            margin-left: 0px;   

        }   

        .auto-style3 {   

            width: 121px;   

        }   

    </style>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <div>   

           <h4>Provide the Following Details:</h4>   

            <table class="auto-style1">   

                <tr>   

                    <td class="auto-style3">   

                        <asp:Label ID="Label1" runat="server" Text="User 

Name"></asp:Label></td>   
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                    <td>   

                        <asp:TextBox ID="TextBox1" runat="server" 

CssClass="auto-style2"></asp:TextBox></td>   

                </tr>   

                <tr>   

                    <td class="auto-style3">   

                        <asp:Label ID="Label2" runat="server" Text="Upload a 

File"></asp:Label></td>   

                    <td>   

                        <asp:FileUpload ID="FileUpload1" runat="server" /></td>   

                </tr>   

            </table>           

        </div>   

    </form>   

</body>   

</html>   

This is a property window of label control: 
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4.3.4 Output: 

Here, we have used label control with two different controls. It produces 

the following output. 

 

2) Textbox Control: 

This is an input control which is used to take user input. To create 

TextBox either we can write code or use the drag and drop facility of 

visual studio IDE. 

This is server side control, asp provides own tag to create it. The example 

is given below. 

< asp:TextBoxID="TextBox1" runat="server" ></asp:TextBox>   

Server renders it as the HTML control and produces the following code to 

the browser. 

<input name="TextBox1" id="TextBox1" type="text">   

This control has its own properties that are tabled below. 

4.1 Properties: 

Property Description 

AccessKey It is used to set keyboard shortcut for the control. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the control. 

BorderColor It is used to set border color of the control. 

BorderWidth It is used to set width of border of the control. 

Font It is used to set font for the control text. 

ForeColor It is used to set color of the control text. 

Text It is used to set text to be shown for the control. 

ToolTip It displays the text when mouse is over the control. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 

MaxLength It is used to set maximum number of characters 

that can be entered. 

Readonly It is used to make control readonly. 
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Example 

4.3.2 Design page/Inline Page: 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"    

Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <div>   

            <asp:Label ID="labelId" runat="server">User Name</asp:Label>   

<asp:TextBox ID="UserName" runat="server" ToolTip="Please Enter 

User Name"></asp:TextBox>   

        </div>   

        <p>   

        <asp:Button ID="SubmitButton" runat="server" Text="Submit" 

OnClick="SubmitButton_Click" />   

        </p>   

        <br />                    

    </form>   

     <asp:Label ID="userInput" runat="server"></asp:Label>   

</body>   

</html>   

4.3.3 Code Behind: 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   
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namespace WebFormsControlls   

{   

    public partial class WebControls : System.Web.UI.Page   

    {   

        protected void SubmitButton_Click(object sender, EventArgs e)   

        {   

            userInput.Text = UserName.Text;   

        }   

    }   

}  

This is a property window of the TextBox control. 

 

4.3.4 Output: 

It produces the following output. 

 

It displays user input, when the user submits the input to the server. 
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The following screen shot taking and showing user input. 

 

3) Button Control: 

This control is used to perform events. It is also used to submit client 

requests to the server. To create Button either we can write code or use the 

drag and drop facility of visual studio IDE. 

This is a server side control and asp provides its own tag to create it. The 

example is given below. 

< asp:ButtonID="Button1" runat="server" Text="Submit" 

BorderStyle="Solid" ToolTip="Submit"/>   

Server renders it as the HTML control and produces the following code to 

the browser. 

<input name="Button1" value="Submit" id="Button1" title="Submit" 

style="border-style:Solid;" type="submit">   

This control has its own properties that are tabled below. 

4.3.1 Properties: 

Property Description 

AccessKey It is used to set keyboard shortcut for the control. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the control. 

BorderColor It is used to set border color of the control. 

BorderWidth It is used to set width of border of the control. 

Font It is used to set font for the control text. 

ForeColor It is used to set color of the control text. 

Text It is used to set text to be shown for the control. 

ToolTip It displays the text when mouse is over the control. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 
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Example: 

4.3.2 Design page/Inline Page: 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"    

Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <div>   

            <asp:Button ID="Button1" runat="server" Text="Click here" 

OnClick="Button1_Click" />   

        </div>   

    </form>   

    <br />   

    <asp:Label ID="Label1" runat="server"></asp:Label>   

</body>   

</html>   

4.3.3 Code Behind: 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   

namespace WebFormsControlls   

{   

    public partial class WebControls : System.Web.UI.Page   

    {   

        protected void Button1_Click(object sender, EventArgs e)   
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        {   

            Label1.Text = "You Clicked the Button.";   

        }   

    }   

}   

4.3.4 Output: 

It produces the following output. 

 

This button displays a message when clicked, as shown below. 

 

4) Radio Button Controll: 

It is an input control which is used to takes input from the user. It allows 

user to select a choice from the group of choices. 

To create RadioButton we can drag it from the toolbox of visual studio. 

This is a server side control and ASP.NET provides own tag to create it. 

The example is given below. 

< asp:RadioButtonID="RadioButton1" runat="server" Text="Male" 

GroupName="gender"/>   

Server renders it as the HTML control and produces the following code to 

the browser. 
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Competitive questions on Structures in Hindi 

Keep Watching 

<input id="RadioButton1" type="radio" name="gender" 

value="RadioButton1" /><labelforlabelfor="RadioButton1">Male</label>   

This control has its own properties that are tabled below. 

4.3.1 Properties: 

Property Description 

AccessKey It is used to set keyboard shortcut for the control. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the control. 

BorderColor It is used to set border color of the control. 

BorderWidth It is used to set width of border of the control. 

Font It is used to set font for the control text. 

ForeColor It is used to set color of the control text. 

Text It is used to set text to be shown for the control. 

ToolTip It displays the text when mouse is over the control. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 

GroupName It is used to set name of the radio button group. 

 

Example: 

In this example, we are creating two radio buttons and putting in a group 

named gender. 

4.3.2 Design page/Inline Page: 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"    

Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   
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        <div>   

            <asp:RadioButton ID="RadioButton1" runat="server" 

Text="Male" GroupName="gender" />   

            <asp:RadioButton ID="RadioButton2" runat="server" 

Text="Female" GroupName="gender" />   

        </div>   

        <p>   

            <asp:Button ID="Button1" runat="server" Text="Submit" 

OnClick="Button1_Click" style="width: 61px" />   

        </p>   

    </form>   

    <asp:Label runat="server" id="genderId"></asp:Label>   

</body>   

</html>   

4.3.3 Coding Page: 

Code Behind: 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   

namespace WebFormsControlls   

{   

    public partial class WebControls : System.Web.UI.Page   

    {   

        protected void Button1_Click(object sender, EventArgs e)   

        {   

            genderId.Text = "";   

            if (RadioButton1.Checked)   

            {   

                genderId.Text = "Your gender is "+RadioButton1.Text;   
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            }   

            else genderId.Text = "Your gender is "+RadioButton2.Text;   

        }   

    }   

}   

For this control we have set some properties like this: 

 

4.3.4 Output: 

It produces the following output to the browser. 

 

It responds back to the client when the user selects the gender. 
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5) Calendar Control: 

It is used to display selectable date in a calendar. It also shows data 

associated with specific date. This control displays a calendar through 

which users can move to any day in any year. 

We can also set Selected Date property that shows specified date in the 

calendar. 

To create Calendar we can drag it from the toolbox of visual studio. 

This is a server side control and ASP.NET provides own tag to create it. 

The example is given below. 

< asp:CalendarID="Calendar1" runat="server" SelectedDate="2017-06-

15" ></asp:Calendar>   

Server renders it as the HTML control and produces the following code to 

the browser. 

<table id="Calendar1" cellspacing="0" cellpadding="2" title="Calendar"    

style="border-width:1px;border-style:solid;border-collapse:collapse;">   

<tr><td colspan="7" style="background-color:Silver;">   

<table cellspacing="0" style="width:100%;border-collapse:collapse;">   

<tr><td style="width:15%;">   

<a href="javascript:__doPostBack('Calendar1','V6330')"    

style="color:Black" title="Go to the previous month"></a> ...   

This control has its own properties that are tabled below. 

This control has its own properties that are tabled below. 

4.3.1 Properties: 

Property Description 

AccessKey It is used to set keyboard shortcut for the control. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the control. 

BorderColor It is used to set border color of the control. 
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BorderWidth It is used to set width of border of the control. 

Font It is used to set font for the control text. 

ForeColor It is used to set color of the control text. 

Text It is used to set text to be shown for the control. 

ToolTip It displays the text when mouse is over the control. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 

NextMonth Text It is used to set text for the next month button. 

TitleFormat It sets format for month title in header. 

DayHeaderStyle It is used to set style for the day header row. 

DayStyle It is used to apply style to days. 

NextPrevStyle It is used to apply style to the month navigation 

buttons. 

 

Example: 

In this example, we are implementing a calendar and displaying user 

selected dates to the web page. 

4.3.2 Design page/Inline Page: 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"   

Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <h2>Select Date from the Calender</h2>   

        <div>   

            <asp:Calendar ID="Calendar1" runat="server"    

            

OnSelectionChanged="Calendar1_SelectionChanged"></asp:Calendar>   

        </div>   

    </form>   

    <p>   
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        <asp:Label runat="server" ID="ShowDate" ></asp:Label>   

    </p>   

</body>   

</html>   

4.3.3 Code Behind: 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   

namespace WebFormsControlls   

{   

    public partial class WebControls : System.Web.UI.Page   

    {   

        public void Calendar1_SelectionChanged(object sender, EventArgs 

e)   

        {   

            ShowDate.Text = "You Selected: 

"+Calendar1.SelectedDate.ToString("D");   

        }   

    }   

}   

4.3.4 Output: 

This view shows the calendar to the browser. 
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4) Check Box Control: 

It is used to get multiple inputs from the user. It allows user to select 

choices from the set of choices. 

It takes user input in yes or no format. It is useful when we want multiple 

choices from the user. 

To create CheckBox we can drag it from the toolbox in visual studio. 

This is a server side control and ASP.NET provides own tag to create it. 

The example is given below. 

< asp:CheckBox ID="CheckBox2" runat="server" Text="J2EE"/>   

Server renders it as the HTML control and produces the following code to 

the browser. 

< input id="CheckBox2" type="checkbox" name="CheckBox2" /><label 

for="CheckBox2">J2EE</label>   

This control has its own properties that are tabled below. 

4.3.1 Properties: 

Property Description 

AccessKey It is used to set keyboard shortcut for the control. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the control. 

BorderColor It is used to set border color of the control. 

BorderWidth It is used to set width of border of the control. 

Font It is used to set font for the control text. 

ForeColor It is used to set color of the control text. 

Text It is used to set text to be shown for the control. 

ToolTip It displays the text when mouse is over the control. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 

Checked It is used to set check state of the control either true or 

false. 

 

Example: 

4.3.2 Design Page: 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"    

Inherits="WebFormsControlls.WebControls" %>   
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<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <div>   

            <h2>Select Courses</h2>   

            <asp:CheckBox ID="CheckBox1" runat="server" Text="J2SE" />   

            <asp:CheckBox ID="CheckBox2" runat="server" Text="J2EE" />   

            <asp:CheckBox ID="CheckBox3" runat="server" Text="Spring" 

/>   

        </div>   

        <p>   

            <asp:Button ID="Button1" runat="server" Text="Button" 

OnClick="Button1_Click" />   

        </p>   

    </form>   

    <p>   

        Courses Selected: <asp:Label runat="server" 

ID="ShowCourses"></asp:Label>   

    </p>   

</body>   

</html>   

4.3.3 Coding Page: 

● Code Behind: 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   

namespace WebFormsControlls   
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{   

    public partial class WebControls : System.Web.UI.Page   

    {   

        protected void Page_Load(object sender, EventArgs e)   

        {   

            ShowCourses.Text = "None";   

        }   

        protected void Button1_Click(object sender, EventArgs e)   

        {   

            var message = "" ;   

            if (CheckBox1.Checked)   

            {   

                message = CheckBox1.Text+" ";   

            }   

            if (CheckBox2.Checked)   

            {   

                message += CheckBox2.Text + " ";   

            }   

            if (CheckBox3.Checked)   

            {   

                message += CheckBox3.Text;   

            }   

            ShowCourses.Text = message;   

        }   

    }   

}   

4.3.4 Output: 

 

Initially, there is no course selected then it shows none. It displays user 

selection as shown in the following screenshot. 
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Creating User Registration Form: 

To add controls to the form either we can drag components from the 

toolbox or write code manually to create the components. 

The following file contains the code for a user registration form. 

// WebControls.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"    

Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

<title></title>   

<style type="text/css">   

.auto-style1 {   

     width: 100%;   

      }   

.auto-style2 {   

     width: 278px;   

       }   

.auto-style3 {   

      width: 278px;   

      height: 23px;   

        }   

.auto-style4 {   

      height: 23px;   

        }   

</style>   

</head>   

<body>   

<form id="form1" runat="server">   
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<div>            

  <table class="auto-style1">   

    <tr>   

    <td>   

    <asp:Label ID="Label1" runat="server" Text="User 

Name"></asp:Label>   

    </td>   

    <td>   

    <asp:TextBox ID="username" runat="server" 

required="true"></asp:TextBox></td>   

    </tr>   

    <tr>   

    <td>   

    <asp:Label ID="Label6" runat="server" Text="Email 

ID"></asp:Label>   

    </td>   

    <td>   

    <asp:TextBox ID="EmailID" runat="server" 

TextMode="Email"></asp:TextBox></td>   

    </tr>   

    <tr>   

    <td>   

    <asp:Label ID="Label2" runat="server" 

Text="Password"></asp:Label></td>   

    <td>   

    <asp:TextBox ID="TextBox2" runat="server" 

TextMode="Password"></asp:TextBox></td>   

    </tr>   

    <tr>   

    <td>   

    <asp:Label ID="Label3" runat="server" Text="Confirm 

Password"></asp:Label></td>   

    <td>   

    <asp:TextBox ID="TextBox3" runat="server" 

TextMode="Password"></asp:TextBox></td>   

    </tr>   

    <tr>   



 

 88 

ASP.NET WEB 

APPLICATIONS 

 

    <td>   

    <asp:Label ID="Label4" runat="server" 

Text="Gender"></asp:Label></td>   

    <td>   

    <asp:RadioButton ID="RadioButton1" runat="server" 

GroupName="gender" Text="Male" />   

    <asp:RadioButton ID="RadioButton2" runat="server" 

GroupName="gender" Text="Female" /></td>   

    </tr>   

    <tr>   

    <td>   

    <asp:Label ID="Label5" runat="server" Text="Select 

Course"></asp:Label>s</td>   

    <td>   

    <asp:CheckBox ID="CheckBox1" runat="server" Text="J2SEE" />   

    <asp:CheckBox ID="CheckBox2" runat="server" Text="J2EE" />   

    <asp:CheckBox ID="CheckBox3" runat="server" Text="Spring 

Framework" />   

    </td>   

    </tr>   

    <tr>   

    <td>   

    </td>   

    <td>   

    <br />   

    <asp:Button ID="Button1" runat="server" Text="Register" 

CssClass="btn btn-primary" OnClick="Button1_Click"/>   

    </td>   

    </tr>   

    </table>   

    <asp:Label ID="message" runat="server" Font-Size="Medium" 

ForeColor="Red"></asp:Label>   

    </div>   

    </form>   

    <table class="auto-style1">   

    <tr>   
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    <td class="auto-style2"><asp:Label ID="ShowUserNameLabel" 

runat="server" ></asp:Label></td>   

    <td>   

    <asp:Label ID="ShowUserName" runat="server" ></asp:Label></td>   

    </tr>   

    <tr>   

    <td class="auto-style2"><asp:Label ID="ShowEmailIDLabel" 

runat="server" ></asp:Label></td>   

    <td>   

    <asp:Label ID="ShowEmail" runat="server" ></asp:Label></td>   

    </tr>   

    <tr>   

    <td class="auto-style3"><asp:Label ID="ShowGenderLabel" 

runat="server" ></asp:Label></td>   

    <td class="auto-style4">   

    <asp:Label ID="ShowGender" runat="server" ></asp:Label></td>   

    </tr>   

    <tr>   

    <td class="auto-style2"><asp:Label ID="ShowCourseLabel" 

runat="server" ></asp:Label></td>   

    <td>   

    <asp:Label ID="ShowCourses" runat="server" ></asp:Label></td>   

    </tr>   

    </table>   

</body>   

</html>   

Handling Submit Request: 

In the code behind the file, we are adding a message that triggers only 

when the user submit the registration form. This file includes the 

following code. 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   
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namespace WebFormsControlls   

{   

    public partial class WebControls : System.Web.UI.Page   

    {   

        protected System.Web.UI.HtmlControls.HtmlInputFile File1;   

        protected System.Web.UI.HtmlControls.HtmlInputButton Submit1;   

        protected void Page_Load(object sender, EventArgs e)   

        {   

        }   

        protected void Button1_Click(object sender, EventArgs e)   

        {   

            message.Text      = "Hello " + username.Text + " ! ";   

            message.Text      = message.Text + " <br/> You have successfuly 

Registered with the following details.";   

            ShowUserName.Text = username.Text;   

            ShowEmail.Text    = EmailID.Text;   

            if (RadioButton1.Checked)   

            {   

                ShowGender.Text = RadioButton1.Text;   

            }   

            else ShowGender.Text = RadioButton2.Text;   

        var courses = "";   

            if (CheckBox1.Checked)   

            {   

                courses = CheckBox1.Text + " ";   

            }   

            if (CheckBox2.Checked)   

            {   

                courses += CheckBox2.Text + " ";   

            }      

            if (CheckBox3.Checked)   

            {   

                courses += CheckBox3.Text;   

            }   

            ShowCourses.Text = courses;   
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            ShowUserNameLabel.Text = "User Name";   

            ShowEmailIDLabel.Text = "Email ID";   

            ShowGenderLabel.Text = "Gender";   

            ShowCourseLabel.Text = "Courses";   

            username.Text = "";   

            EmailID.Text = "";   

            RadioButton1.Checked = false;   

            RadioButton2.Checked = false;   

            CheckBox1.Checked = false;   

            CheckBox2.Checked = false;   

            CheckBox3.Checked = false;   

        }   

    }   

}   

Run User Registration Form: 

To run this form, just right click and select view in browser option. We did 

it in our example. 

 

Output: 

And it produces the following output. 
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After filling the form and registration, it shows a greeting message to the 

user. 

 

After submit the registration details: 

 

4.3 ASP.NET ADVANCED SERVER CONTROL  

Server Control Description 

MultiView and View Work together to create a navigable series of page 

sections. 

Wizard Creates the familiar set of dialogs used for 

walking through a well-defined set of steps to 

accomplish some task. 

FileUpload Provides a file browser for selecting a file to 

upload, and the infrastructure for doing so. 

AdRotator Presents an image randomly selected from a list 

every time the page reloads. 

Calendar A fully featured control for displaying and 

picking dates. 

 

4.4.1 MultiView and View: 

MultiView and View controls allow you to divide the content of a page 

into different groups, displaying only one group at a time. Each View 
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control manages one group of content and all the View controls are held 

together in a MultiView control. 

The MultiView control is responsible for displaying one View control at a 

time. The View displayed is called the active view. 

The syntax of MultiView control is: 

<asp:MultView ID= "MultiView1" runat= "server"> 

</asp:MultiView> 

The syntax of View control is: 

<asp:View ID= "View1" runat= "server"> 

</asp:View> 

However, the View control cannot exist on its own. It would render error 

if you try to use it stand-alone.  

It is always used with a Multiview control as: 

<asp:MultView ID= "MultiView1" runat= "server"> 

   <asp:View ID= "View1" runat= "server"> </asp:View> 

</asp:MultiView> 

Properties of View and MultiView Controls 

Both View and MultiView controls are derived from Control class and 

inherit all its properties, methods, and events.  

The most important property of the View control is Visible property of 

type Boolean, which sets the visibility of a view. 

The MultiView control has the following important properties: 

Properties Description 

Views Collection of View controls within the MultiView. 

ActiveViewIndex A zero based index that denotes the active view. If 

no view is active, then the index is -1. 

 

The CommandName attribute of the button control associated with the 

navigation of the MultiView control are associated with some related field 

of the MultiView control. 

For example, if a button control with CommandName value as NextView 

is associated with the navigation of the multiview, it automatically 

navigates to the next view when the button is clicked. 
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The following table shows the default command names of the above 

properties: 

Properties Description 

NextViewCommandName NextView 

PreviousViewCommandName PrevView 

SwitchViewByIDCommandName SwitchViewByID 

SwitchViewByIndexCommandName SwitchViewByIndex 

 

The important methods of the multiview control are: 

Methods Description 

SetActiveview Sets the active view 

GetActiveview Retrieves the active view 

 

Every time a view is changed, the page is posted back to the server and a 

number of events are raised. Some important events are: 

Events Description 

ActiveViewChanged Raised when a view is changed 

Activate Raised by the active view 

Deactivate Raised by the inactive view 

 

Apart from the above mentioned properties, methods and events, 

multiview control inherits the members of the control and object class. 

Example: 

● The example page has three views. Each view has two button for 

navigating through the views. 

The content file code is as follows: 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="Default.aspx.cs" Inherits="multiviewdemo._Default" %> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtml" > 

   <head runat="server"> 

      <title> 

         Untitled Page 

      </title> 

   </head> 
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   <body> 

      <form id="form1" runat="server"> 

       

         <div> 

            <h2>MultiView and View Controls</h2> 

             

            <asp:DropDownList ID="DropDownList1" runat="server" 

onselectedindexchanged="DropDownList1_SelectedIndexChanged"> 

            </asp:DropDownList> 

             

            <hr /> 

             

            <asp:MultiView ID="MultiView1" runat="server" 

ActiveViewIndex="2"  

onactiveviewchanged="MultiView1_ActiveViewChanged" > 

               <asp:View ID="View1" runat="server"> 

                  <h3>This is view 1</h3> 

                  <br /> 

                  <asp:Button CommandName="NextView" ID="btnnext1" 

runat="server" Text = "Go To Next" /> 

                  <asp:Button CommandArgument="View3" 

CommandName="SwitchViewByID" ID="btnlast" runat="server" Text  

="Go To Last" /> 

               </asp:View>  

 

               <asp:View ID="View2" runat="server"> 

                  <h3>This is view 2</h3> 

                  <asp:Button CommandName="NextView" ID="btnnext2" 

runat="server" Text = "Go To Next" /> 

                  <asp:Button CommandName="PrevView" ID="btnprevious2" 

runat="server" Text = "Go To Previous View" /> 

               </asp:View>  

 

               <asp:View ID="View3" runat="server"> 

                  <h3> This is view 3</h3> 

                  <br /> 

                  <asp:Calendar ID="Calender1" 

runat="server"></asp:Calendar> 
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                  <br /> 

                  <asp:Button  CommandArgument="0" 

CommandName="SwitchViewByIndex" ID="btnfirst"   runat="server" 

Text = "Go To Next" /> 

                  <asp:Button CommandName="PrevView" ID="btnprevious" 

runat="server" Text = "Go To Previous View" /> 

               </asp:View>  

                

            </asp:MultiView> 

         </div> 

          

      </form> 

   </body> 

</html> 

The MultiView.ActiveViewIndex determines which view will be shown. 

This is the only view rendered on the page.  

The default value for the ActiveViewIndex is -1, when no view is shown. 

Since the ActiveViewIndex is defined as 2 in the example, it shows the 

third view, when executed. 

 

4.4.2 Wizard Control: 

In this tutorial, I’ll show you how to make wizard control in ASP.NET 

using C#, where we will use wizard control to show some students' 

information. The control can be very useful when we are dealing with step 

by step registration forms. 
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Step 1: 

Open your Visual Studio 2010 and create an Empty website. Give it a 

suitable name [wizard_demo]. 

Step 2: 

In Solution Explorer, you get your empty website. Add a web form, like 

this – 

For Web Form 

wizard_demo (your empty website) -> Right click -> Add New Item -> 

Web Form. Name it as ->wizard_demo.aspx. 

Step 3: 

Open your wizard_demo.aspx, and drag and drop the wizard control from 

the toolbox. Inside your wizard, add three wizard steps as – Student 

Details, Student Course Details, Student Personal Details and Student 

Summary. Design your .aspx file as shown below. 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Default.aspx.cs" Inherits="_Default" %>   

   

<!DOCTYPE html>   

  <html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

    <style type="text/css">   

        .auto-style1 {   

            width: 100%;   

        }   

    </style>   

</head>   

<body>   

    <form id="form1" runat="server">   

    <div>   

        <asp:Wizard ID="Wizard1" runat="server" ActiveStepIndex="0" 

BackColor="#FFFBD6" BorderColor="#FFDFAD" BorderWidth="1px" 

Font-Names="Verdana" Font-Size="0.8em" Height="210px" 

OnNextButtonClick="Wizard1_NextButtonClick" Width="496px">   

            <HeaderStyle BackColor="#FFCC66" BorderColor="#FFFBD6" 

BorderStyle="Solid" BorderWidth="2px" Font-Bold="True" Font-

Size="0.9em" ForeColor="#333333" HorizontalAlign="Center" />   
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            <NavigationButtonStyle BackColor="White" 

BorderColor="#CC9966" BorderStyle="Solid" BorderWidth="1px" Font-

Names="Verdana" Font-Size="0.8em" ForeColor="#990000" />   

            <SideBarButtonStyle ForeColor="White" />   

            <SideBarStyle BackColor="#990000" Font-Size="0.9em" 

VerticalAlign="Top" />   

            <WizardSteps>   

                <asp:WizardStep ID="WizardStep1" runat="server" 

Title="Student Details">   

                    <table style="width: 100%;">   

                        <tr>   

                            <td><strong>Student Details</strong></td>   

                               

                        </tr>   

                        <tr>   

                            <td>Student FirstName</td>   

                            <td><asp:TextBox ID="TextBox1" 

runat="server"></asp:TextBox></td>   

                            <td></td>   

                        </tr>   

                        <tr>   

                            <td>Student LastName</td>   

                            <td><asp:TextBox ID="TextBox2" 

runat="server"></asp:TextBox></td>   

                            <td> </td>   

                        </tr>   

                    </table>   

                  </asp:WizardStep>   

                <asp:WizardStep ID="WizardStep2" runat="server" 

Title="Student Course Details">   

                     <table style="width: 100%;">   

                    <tr>   

                        <td><strong>Student Course Detail</strong></td>   

                          

                    </tr>   

                    <tr>   

                        <td>Student Course</td>   
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                        <td><asp:TextBox ID="TextBox3" 

runat="server"></asp:TextBox></td>   

                          

                    </tr>   

                    <tr>   

                        <td>Student Branch</td>   

                        <td><asp:TextBox ID="TextBox4" 

runat="server"></asp:TextBox></td>   

                       

                    </tr>   

                </table>   

                </asp:WizardStep>   

                 <asp:WizardStep ID="WizardStep3" runat="server" 

Title="Student Personal Details">   

                <table style="width: 100%;">   

                    <tr>   

                        <td><strong>Student Personal Detail</strong></td>   

                    </tr>   

                    <tr>   

                        <td>Student EmailId</td>   

                        <td><asp:TextBox ID="TextBox5" 

runat="server"></asp:TextBox></td>   

      

                    </tr>   

                    <tr>   

                        <td>Student City</td>   

                        <td><asp:TextBox ID="TextBox6" 

runat="server"></asp:TextBox></td>   

                          

                    </tr>   

                    <tr>   

                        <td>Student State</td>   

                        <td><asp:TextBox ID="TextBox7" 

runat="server"></asp:TextBox></td>   

                          

                    </tr>   

                </table>   
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              </asp:WizardStep>   

                 <asp:WizardStep ID="WizardStep4" runat="server" 

Title="Student Summary">   

        

                     <table class="auto-style1">   

                         <tr>   

                             <td><strong>Student Details</strong></td>   

                                

                             <td> </td>   

                                

                         </tr>   

                         <tr>   

                             <td>   

                                 Student FirstName:</td>   

                             <td>   

                                 <asp:Label ID="Label1" runat="server" 

Text=""></asp:Label>   

                                 </td>   

                             <td> </td>   

                                

                         </tr>   

                         <tr>   

                             <td>Student LastName:</td>   

                                

                             <td>   

                                 <asp:Label ID="Label2" runat="server" 

Text=""></asp:Label>   

                             </td>   

                                

                         </tr>   

                            

                         <tr>   

                             <td></td>   

                             <td> </td>   

                         </tr>   

                         <tr>   
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                             <td><strong>Student Course Details</strong></td>   

                             <td> </td>   

                         </tr>   

                            

                         <tr>   

                             <td>Student Course:</td>   

                             <td>   

                                 <asp:Label ID="Label3" runat="server" 

Text=""></asp:Label>   

                             </td>   

                         </tr>   

                          <tr>   

                             <td>Student Branch:</td>   

                             <td>   

                                 <asp:Label ID="Label4" runat="server" 

Text=""></asp:Label>   

                              </td>   

                         </tr>   

                            

                         <tr>   

                             <td> </td>   

                             <td> </td>   

                         </tr>   

                         <tr>   

                             <td><strong>Student Personal Details</strong></td>   

                             <td> </td>   

                         </tr>   

                         <tr>   

                             <td>Student EmailId:</td>   

                             <td>   

                                 <asp:Label ID="Label5" runat="server" 

Text=""></asp:Label>   

                             </td>   

                         </tr>   

                         <tr>   

                             <td>Student City:</td>   
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                             <td>   

                                 <asp:Label ID="Label6" runat="server" 

Text=""></asp:Label>   

                             </td>   

                         </tr>   

                         <tr>   

                             <td>Student State:</td>   

                             <td>   

                                 <asp:Label ID="Label7" runat="server" 

Text=""></asp:Label>   

                             </td>   

                         </tr>   

                            

                     </table>   

                </asp:WizardStep>   

   

                  

            </WizardSteps>   

              

        </asp:Wizard>   

    </div>   

    </form>   

</body>   

</html>    

Step 5: 

After entering every detail, a student wants to view his/her whole 

information that is entered. For that, we are summarizing everything in the 

wizard NextButton click. 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   

  public partial class _Default : System.Web.UI.Page   
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{   

    protected void Page_Load(object sender, EventArgs e)   

    {   

        if (!IsPostBack)   

        {   

            refreshdata();   

   

        }   

    }   

   

    private void refreshdata()   

    {   

        Label1.Text = TextBox1.Text;   

        Label2.Text = TextBox2.Text;   

        Label3.Text = TextBox3.Text;   

        Label4.Text = TextBox4.Text;   

        Label5.Text = TextBox5.Text;   

        Label6.Text = TextBox6.Text;   

        Label7.Text = TextBox7.Text;   

      }   

   

    protected void Wizard1_NextButtonClick(object sender, 

WizardNavigationEventArgs e)   

    {   

        if (e.NextStepIndex == 3)   

        {   

            refreshdata();   

        }   

   

    }   

}    

NextstepIndex is the step index where you want to show the details, like 

Student Details is index = 0, Student Course details is index = 1 and so on. 

Therefore, the student summary wizard comes in index = 3 that’s why we 

had taken NextstepIndex as = 3. 
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OUTPUT: 

Once the webpage loads, it will show you the wizard in Student Details. 

Fill the details and press Next. 

After this, the wizard loads to the Student Course Details. Press Next, and 

the control goes to the Student Personal Details. 

Again, press Next. 

 At last, it will show you the whole Student Information at a glance. I 

haven’t added any code to the Finish button. You can add code to save 

these details in your database. 

1) Student Details: 

 

2) Student Course Details: 

 

3) Student Personal Details: 
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4) Student Summary: 

 

4.4.3 Adrotator Control: 

The AdRotator control randomly selects banner graphics from a list, 

which is specified in an external XML schedule file. This external XML 

schedule file is called the advertisement file. 

The AdRotator control allows you to specify the advertisement file and the 

type of window that the link should follow in the AdvertisementFile and 

the Target property respectively. 

The basic syntax of adding an AdRotator is as follows: 

<asp:AdRotator  runat = "server" AdvertisementFile = "adfile.xml"  

Target =  "_blank" /> 

Before going into the details of the AdRotator control and its properties, 

let us look into the construction of the advertisement file. 

The Advertisement File: 

The advertisement file is an XML file, which contains the information 

about the advertisements to be displayed. 

Extensible Markup Language (XML) is a W3C standard for text document 

markup. It is a text-based markup language that enables you to store data 

in a structured format by using meaningful tags. The term 'extensible' 

implies that you can extend your ability to describe a document by 

defining meaningful tags for the application. 

XML is not a language in itself, like HTML, but a set of rules for creating 

new markup languages. It is a meta-markup language. It allows developers 

to create custom tag sets for special uses. It structures, stores, and 

transports the information. 

Following is an example of XML file: 

<BOOK> 

   <NAME> Learn XML </NAME> 
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   <AUTHOR> Samuel Peterson </AUTHOR> 

   <PUBLISHER> NSS Publications </PUBLISHER> 

   <PRICE> $30.00</PRICE> 

</BOOK> 

Like all XML files, the advertisement file needs to be a structured text file 

with well-defined tags delineating the data. There are the following 

standard XML elements that are commonly used in the advertisement file: 

Element Description 

Advertisements Encloses the advertisement file. 

Ad Delineates separate ad. 

ImageUrl The path of image that will be displayed. 

NavigateUrl The link that will be followed when the user clicks the 

ad. 

AlternateText The text that will be displayed instead of the picture if 

it cannot be displayed. 

Keyword Keyword identifying a group of advertisements. This 

is used for filtering. 

Impressions The number indicating how often an advertisement 

will appear. 

Height Height of the image to be displayed. 

Width Width of the image to be displayed. 

 

Apart from these tags, customs tags with custom attributes could also be 

included. 

The following code illustrates an advertisement file ads.xml: 

<Advertisements> 

   <Ad> 

      <ImageUrl>rose1.jpg</ImageUrl> 

      <NavigateUrl>http://www.1800flowers.com</NavigateUrl> 

      <AlternateText> 

         Order flowers, roses, gifts and more 

      </AlternateText> 

      <Impressions>20</Impressions> 

      <Keyword>flowers</Keyword> 

   </Ad> 

 

   <Ad> 

      <ImageUrl>rose2.jpg</ImageUrl> 
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      <NavigateUrl>http://www.babybouquets.com.au</NavigateUrl> 

      <AlternateText>Order roses and flowers</AlternateText> 

      <Impressions>20</Impressions> 

      <Keyword>gifts</Keyword> 

   </Ad> 

 

   <Ad> 

      <ImageUrl>rose3.jpg</ImageUrl> 

      <NavigateUrl>http://www.flowers2moscow.com</NavigateUrl> 

      <AlternateText>Send flowers to Russia</AlternateText> 

      <Impressions>20</Impressions> 

      <Keyword>russia</Keyword> 

   </Ad> 

 

   <Ad> 

      <ImageUrl>rose4.jpg</ImageUrl> 

      <NavigateUrl>http://www.edibleblooms.com</NavigateUrl> 

      <AlternateText>Edible Blooms</AlternateText> 

      <Impressions>20</Impressions> 

      <Keyword>gifts</Keyword> 

   </Ad> 

</Advertisements> 

Properties and Events of the AdRotator Class: 

The AdRotator class is derived from the WebControl class and inherits its 

properties. Apart from those, the AdRotator class has the following 

properties: 

Properties Description 

AdvertisementFile The path to the advertisement file. 

AlternateTextFeild The element name of the field where alternate text 

is provided. The default value is AlternateText. 

DataMember The name of the specific list of data to be bound 

when advertisement file is not used. 

DataSource Control from where it would retrieve data. 

DataSourceID Id of the control from where it would retrieve data. 

Font Specifies the font properties associated with the 

advertisement banner control. 

ImageUrlField The element name of the field where the URL for 
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the image is provided. The default value is 

ImageUrl. 

KeywordFilter For displaying the keyword based ads only. 

NavigateUrlField The element name of the field where the URL to 

navigate to is provided. The default value is 

NavigateUrl. 

Target The browser window or frame that displays the 

content of the page linked. 

UniqueID Obtains the unique, hierarchically qualified 

identifier for the AdRotator control. 

 

 

 

Following are the important events of the AdRotator class: 

Events Description 

AdCreated It is raised once per round trip to the server after 

creation of the control, but before the page is rendered 

DataBinding Occurs when the server control binds to a data source. 

DataBound Occurs after the server control binds to a data source. 

Disposed Occurs when a server control is released from memory, 

which is the last stage of the server control lifecycle 

when an ASP.NET page is requested 

Init Occurs when the server control is initialized, which is 

the first step in its lifecycle. 

Load Occurs when the server control is loaded into the Page 

object. 

PreRender Occurs after the Control object is loaded but prior to 

rendering. 

Unload Occurs when the server control is unloaded from 

memory. 

 

Working with AdRotator Control: 

Create a new web page and place an AdRotator control on it. 

<form id="form1" runat="server"> 

   <div> 

      <asp:AdRotator ID="AdRotator1" runat="server" AdvertisementFile  

="~/ads.xml" onadcreated="AdRotator1_AdCreated" /> 

   </div> 

</form> 
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The ads.xml file and the image files should be located in the root directory 

of the web site. 

Try to execute the above application and observe that each time the page 

is reloaded, the ad is changed. 

4.4.1 Calendar Control: 

It is used to display selectable dates in a calendar. It also shows data 

associated with specific dates. This control displays a calendar through 

which users can move to any day in any year. 

We can also set the Selected Date property that shows the specified date in 

the calendar. 

To create Calendar we can drag it from the toolbox of visual studio: 

This is a server side control and ASP.NET provides its own tag to create 

it. The example is given below. 

<asp:CalendarID="Calendar1" runat="server" SelectedDate="2017-06-

15" ></asp:Calendar>   

Server renders it as the HTML control and produces the following code to 

the browser. 

<table id="Calendar1" cellspacing="0" cellpadding="2" title="Calendar"    

style="border-width:1px;border-style:solid;border-collapse:collapse;">   

<tr><td colspan="7" style="background-color:Silver;">   

<table cellspacing="0" style="width:100%;border-collapse:collapse;">   

<tr><td style="width:15%;">   

<a href="javascript:__doPostBack('Calendar1','V6330')"    

style="color:Black" title="Go to the previous month"></a> ...   

This control has its own properties that are tabled below: 

Property Description 

AccessKey It is used to set keyboard shortcut for the 

control. 

TabIndex The tab order of the control. 

BackColor It is used to set background color of the control. 

BorderColor It is used to set border color of the control. 

BorderWidth It is used to set width of border of the control. 

Font It is used to set font for the control text. 

ForeColor It is used to set color of the control text. 

Text It is used to set text to be shown for the control. 

ToolTip It displays the text when mouse is over the 
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control. 

Visible To set visibility of control on the form. 

Height It is used to set height of the control. 

Width It is used to set width of the control. 

NextMonth Text It is used to set text for the next month button. 

TitleFormat It sets format for month title in header. 

DayHeaderStyle It is used to set style for the day header row. 

DayStyle It is used to apply style to days. 

NextPrevStyle It is used to apply style to the month navigation 

buttons. 

 

Calendar Property Window: 

 

Example: 

In this example, we are implementing a calendar and displaying user 

selected dates to the web page. 

// WebControls.aspx: 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeBehind="WebControls.aspx.cs"   
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Inherits="WebFormsControlls.WebControls" %>   

<!DOCTYPE html>   

<html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <h2>Select Date from the Calender</h2>   

        <div>   

            <asp:Calendar ID="Calendar1" runat="server"       

    OnSelectionChanged="Calendar1_SelectionChanged"></asp:Calendar>   

        </div>   

    </form>   

    <p>   

        <asp:Label runat="server" ID="ShowDate" ></asp:Label>   

    </p>   

</body>   

</html>   

Code Behind: 

// WebControls.aspx.cs 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.UI;   

using System.Web.UI.WebControls;   

namespace WebFormsControlls   

{   

    public partial class WebControls : System.Web.UI.Page   

    {   
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        public void Calendar1_SelectionChanged(object sender, EventArgs 

e)   

        {   

            ShowDate.Text = "You Selected: 

"+Calendar1.SelectedDate.ToString("D");   

        }   

    }   

}   

Output: 

This view shows the calendar to the browser. 

 

It shows date selected by the user at the web page.  

 

4.5.1 ASP.NET Web Forms:  

Web Forms are web pages built on the ASP.NET Technology. It executes 

on the server and generates output to the browser. It is compatible to any 
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browser to any language supported by .NET common language runtime. It 

is flexible and allows us to create and add custom controls. 

We can use Visual Studio to create ASP.NET Web Forms. It is an IDE 

(Integrated Development Environment) that allows us to drag and drop 

server controls to the web forms. It also allows us to set properties, events 

and methods for the controls. To write business logic, we can choose any 

.NET language like: Visual Basic or Visual C#. 

Web Forms are made up of two components: the visual portion (the ASPX 

file), and the code behind the form, which resides in a separate class file. 

 

Fig: This diagram shows the components of the ASP.NET 

The main purpose of Web Forms is to overcome the limitations of ASP 

and separate view from the application logic. 

ASP.NET provides various controls like: server controls and HTML 

controls for the Web Forms. We have tables with all these controls below. 

Server Controls: 

The following table contains the server-side controls for the Web Forms. 

Control Name Applicable Events Description 

Label None It is used to display text on the 

HTML page. 

TextBox TextChanged It is used to create a text input in the 

form. 

Button Click, Command It is used to create a button. 

LinkButton Click, Command It is used to create a button that 

looks similar to the hyperlink. 

ImageButton Click It is used to create an imagesButton. 

Here, an image works as a Button. 

Hyperlink None It is used to create a hyperlink 

control that responds to a click 

event. 

DropDownList SelectedIndexChanged It is used to create a dropdown list 

control. 
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ListBox SelectedIndexCnhaged It is used to create a ListBox control 

like the HTML control. 

DataGrid CancelCommand, 

EditCommand, 

DeleteCommand, 

ItemCommand, 

SelectedIndexChanged, 

PageIndexChanged, 

SortCommand, 

UpdateCommand, 

ItemCreated, 

ItemDataBound 

It used to create a frid that is used to 

show data. We can also perform 

paging, sorting, and formatting very 

easily with this control. 

DataList CancelCommand, 

EditCommand, 

DeleteCommand, 

ItemCommand, 

SelectedIndexChanged, 

UpdateCommand, 

ItemCreated, 

ItemDataBound 

It is used to create datalist that is 

non-tabular and used to show data. 

Repeater ItemCommand, 

ItemCreated, 

ItemDataBound 

It allows us to create a non-tabular 

type of format for data. You can 

bind the data to template items, 

which are like bits of HTML put 

together in a specific repeating 

format. 

CheckBox CheckChanged It is used to create checkbox. 

CheckBoxList SelectedIndexChanged It is used to create a group of check 

boxes that all work together. 

RadioButton CheckChanged It is used to create radio button. 

RadioButtonList SelectedIndexChanged It is used to create a group of radio 

button controls that all work 

together. 

Image None It is used to show image within the 

page. 

Panel None It is used to create a panel that works 

as a container. 

PlaceHolder None It is used to set placeholder for the 

control. 

Calendar SelectionChanged, 

VisibleMonthChanged, 

DayRender 

It is used to create a calendar. We 

can set the default date, move 

forward and backward etc. 

AdRotator AdCreated It allows us to specify a list of ads to 

display. Each time the user re-

displays the page. 

Table None It is used to create table. 

XML None It is used to display XML documents 

within the HTML. 

Literal None It is like a label in that it displays a 

literal, but allows us to create new 

literals at runtime and place them 

into this control. 

 



 

 115 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

 

HTML Controls: 

These controls are rendered by the browser. We can also make HTML 

controls as server control. We will discuss this further in our tutorial. 

Controls Name Description 

Button It is used to create HTML button. 

Reset Button Resets all other HTML form elements on a form to a default 

value 

Submit Button Automatically POSTs the form data to the specified page 

listed in the Action attribute in the FORM tag 

Text Field Gives the user an input area on an HTML form 

Text Area Used for multi-line input on an HTML form 

File Field Places a text field and a Browse button on a form and 

allows the user to select a file name from their local 

machine when the Browse button is clicked 

Password Field An input area on an HTML form, although any characters 

typed into this field are displayed as asterisks 

CheckBox Gives the user a check box that they can select or clear 

Radio Button Used two or more to a form, and allows the user to choose 

one of the controls 

Table Allows you to present information in a tabular format 

Image Displays an image on an HTML form 

ListBox Displays a list of items to the user. You can set the size 

from two or more to specify how many items you wish 

show. If there are more items than will fit within this limit, 

a scroll bar is automatically added to this control. 

Dropdown Displays a list of items to the user, but only one item at a 

time will appear. The user can click a down arrow from the 

side of this control and a list of items will be displayed. 

Horizontal Rule Displays a horizontal line across the HTML page 

 

4.5.2 ASP.NET Features: 

ASP.NET is full of features and provides an awesome platform to create 

and develop web application. Here, we are discussing these features of 

Web Forms. 

1. Server Controls 

2. Master Pages 

3. Working with data 

4. Membership 

5. Client Script and Client Frameworks 

6. Routing 

7. State Management 
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8. Security 

9. Performance 

10. Error Handling 

1) Server Controls: 

Web Forms provides rich set of server controls. These controls are objects 

that run when the page is requested and render markup to the browser. 

Some Web server controls are similar to familiar HTML elements, such as 

buttons and text boxes. It also provides controls that we can use to connect 

to data sources and display data. 

2) Master Pages: 

It allows us to create a consistent layout for the pages in our application. 

This page defines the look and feel and standard behaviour that we want 

for all of the pages in our application. When users request the content 

pages, they merge with the master page to produce output that combines 

the layout of the master page with the content from the content page. 

3) Working with Data: 

In an ASP.NET Web Forms application, we use data-bound controls to 

automate the presentation or input of data in web page UI elements such 

as tables and text boxes and drop-down lists. 

4) Membership: 

Project's Account folder contains the files that implement the various parts 

of membership: registering, logging in, changing a password, and 

authorizing access. Additionally, ASP.NET Web Forms supports OAuth 

and OpenID. These authentication enhancements allow users to log into 

your site using existing credentials, from such accounts as Facebook, 

Twitter and Google. 

5) Client Script and Client Frameworks: 

We can enhance the server-based features of ASP.NET by including 

client-script functionality in ASP.NET Web Form pages. We can use 

client script to provide a richer, more responsive user interface to the 

users. We can also use client script to make asynchronous calls to the Web 

server while a page is running in the browser. 

6) Routing: 

We can configure URL routing of our application. A request URL is 

simply the URL a user enters into their browser to find a page on our web 

site. We use routing to define URLs that are semantically meaningful to 

users and that can help with search-engine optimization (SEO). 
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7) State Management: 

ASP.NET Web Forms includes several options that help you preserve data 

on both a per-page basis and an application-wide basis. 

8) Security: 

Developing a secure application is most important aspect of software 

development process. ASP.NET Web Forms allow us to add extensibility 

points and configuration options that enable us to customize various 

security behaviours in the application. 

9) Performance: 

Web Forms provides good performance and allows us to modify 

performance related to page and server control processing, state 

management, data access, application configuration and loading, and 

efficient coding practices. 

10) Debugging and Error Handling: 

We can diagnose problems that occur in our Web Forms application. 

Debugging and error handling are well supported within ASP.NET Web 

Forms so that our applications compile and run effectively. 

4.5.3 ASP.NET Web Forms Project: 

Visual studio 2017 to create web project. It includes the following steps: 

1. Creating a new project: 

Click on the file menu from the menu bar and select new -> project. 
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2) Select Project type: 

It provides couple of choices but we selecting ASP.NET Web Application. 

 

3) Select Project Template: 

After selecting project types, now, it asks for the type of template that we 

want to implement in our application. Here, we are selecting Web Forms 

because we are creating a Web Forms application. 

 

4)  After clicking ok, it shows project in solution explorer window that 

looks like the below. 
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5) This project contains a default.aspx file which is a startup file. When 

we run the project this file executes first and display a home page of the 

site. We can see its output on the browser by selecting view in browser 

option as we did below. 

 
 

6) Finally, it shows output in the browser like this: 

 
 

Well, we have created a project successfully and running on the browser. 

4.5.4 User Registration ASP.NET form:  

● RegistrationForm.aspx created ( RegistrationForm is a Web form 

name). 

● HTML Source code of registration form is mentioned below. 

 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="RegistraionForm.aspx.cs" Inherits="RegistraionForm" %>   
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  <!DOCTYPE html>   

  <html xmlns="http://www.w3.org/1999/xhtml">   

<head runat="server">   

    <title></title>   

</head>   

<body>   

    <form id="form1" runat="server">   

        <div>   

            <table class="auto-style1">   

                <tr>   

                    <td>Name :</td>   

                    <td>   

                        <asp:TextBox ID="TextBox1" 

runat="server"></asp:TextBox>   

                    </td>   

   

               </tr>   

                <tr>   

                    <td>Password</td>   

                     <td> <asp:TextBox ID="TextBox2" 

runat="server"></asp:TextBox></td>   

                </tr>   

                <tr>   

                    <td>Confirm Password</td>   

                    <td>   

                        <asp:TextBox ID="TextBox3" runat="server" 

TextMode="Password"></asp:TextBox>   

                    </td>   

                </tr>   

                <tr>   

                    <td>City</td>   

                    <td>   
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                        <asp:DropDownList ID="DropDownList1" 

runat="server">   

                            <asp:ListItem Text="Select City" Value="select" 

Selected="True"></asp:ListItem>   

                            <asp:ListItem Text="Bangalore" 

Value="Bangalore"></asp:ListItem>   

                            <asp:ListItem Text="Mysore" 

Value="Mysore"></asp:ListItem>   

                            <asp:ListItem Text="Hubli" 

Value="hubli"></asp:ListItem>   

                        </asp:DropDownList>   

                    </td>   

                </tr>   

                <tr>   

                    <td>Gender</td>   

                    <td>   

                        <asp:RadioButtonList ID="RadioButtonList1" 

runat="server">   

                            <asp:ListItem>Male</asp:ListItem>   

                            <asp:ListItem>Female</asp:ListItem>   

                        </asp:RadioButtonList>   

                    </td>   

               </tr>   

                <tr>   

                    <td>Gmail</td>   

                    <td>   

                        <asp:TextBox ID="TextBox4" 

runat="server"></asp:TextBox>   

                    </td>   

                </tr>   

                <tr>   

                    <td>   

                        <asp:Button ID="Button1" runat="server" Text="Button" 

/>   

                    </td>   
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                </tr>   

            </table>   

        </div>   

    </form>   

</body>   

</html>   

1. HTML Source code is created following the registration form: 
 

 
 

2. Click Submit button. You will see the code, mentioned below. 

(code at the back-end) 
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3. C# code is in void button click event, as shown below. 

Add Namespaces, mentioned below, at the code back-end page. 

   

 Write Insert code in Button1_Click Event. 

  

4.6 ASP.NET MVC APPLICATION 

In this chapter, we will look at a simple working example of ASP.NET 

MVC. We will be building a simple web app here. To create an ASP.NET 

MVC application, we will use Visual Studio 2015, which contains all of 

the features you need to create, test, and deploy an MVC Framework 

application. 

4.6.1 Create ASP.Net MVC Application: 

Following are the steps to create a project using project templates 

available in Visual Studio. 

● Step 1: Open the Visual Studio. Click File → New → Project 

menu option. 

A new Project dialog opens. 
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● Step 2: From the left pane, select Templates → Visual C# → Web. 

● Step 3: In the middle pane, select ASP.NET Web Application. 

● Step 4: Enter the project name, MVCFirstApp,  

in the Name field and click ok to continue. You will see the following 

dialog which asks you to set the initial content for the ASP.NET project. 

 

● Step 5: To keep things simple, select the ‘Empty’ option and 

check the MVC checkbox in the Add folders and core references 

section. Click Ok. 

It will create a basic MVC project with minimal predefined content. 
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Once the project is created by Visual Studio, you will see a number of 

files and folders displayed in the Solution Explorer window. 

 

As you know, we have created an ASP.Net MVC project from an empty 

project template, so for the moment the application does not contain 

anything to run. 

● Step 6: Run this application from Debug → Start Debugging 

menu option and you will see a 404 Not Found Error. 

 

The default browser is Internet Explorer, but you can select any browser 

that you have installed from the toolbar. 
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4.6.2 Add Controller: 

To remove the 404 Not Found error, we need to add a controller, which 

handles all the incoming requests. 

● Step 1: To add a controller, right-click on the controller folder in 

the solution explorer and select Add → Controller. 

 

It will display the Add Scaffold dialog. 

 

● Step 2: Select the MVC 5 Controller – Empty option and click 

‘Add’ button. 
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The Add Controller dialog will appear. 

 

● Step 3: Set the name to HomeController and click the Add button. 

You will see a new C# file HomeController.cs in the Controllers folder, 

which is open for editing in Visual Studio as well. 

 

● Step 4: To make this a working example  

let’s modify the controller class by changing the action method called 

Index using the following code. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Web; 

using System.Web.Mvc; 

namespace MVCFirstApp.Controllers { 

   public class HomeController : Controller { 

      // GET: Home 

      public string Index(){ 

         return "Hello World, this is ASP.Net MVC Tutorials"; 

      } 

   } 

} 
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● Step 5: Run this application and you will see that the browser is 

displaying the result of the Index action method. 
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4.6 UNIT END EXERCISES  

Q.1)  Explain List of ASP.NET server control. 

Q.2)  Design a asp.net page for fileupload control. 

Q.3)  Explain Properties of LABEL,TEXTBOX and BUTTON controls. 

Q.4)  Explain Inline page & code behind page. 

Q.5)  Explain Event Handling in asp.net. 

Q.6)  Design a asp.net web page for Student Registration. 

Q.7)  Explain LinkButton & Placeholder control with properties. 

Q.8)  Explain MVC terms. 

Q.9)  Design a asp.net web page for AdRotator control. 

Q.10)  Design a asp.net web page using wizard. 

Q.11)  Design a asp.net web page using multiview & view. 

https://msdn.microsoft.com/
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Q.12)  Design a asp.net web page using Calendar. 

Q.13)  Explain Controller in asp.net. 

Q.14)  Design a asp.net web page print “Welcome” using MVC pattern. 

Q.15)  Design a asp.net web page for User_Login using MVC. 

 

 

 

***** 
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MODULE V 

5 
DATA AND STATE MANAGEMENT IN 

ASP.NET - I 

Unit Structure 

5.1  ASP.Net Web Applications managing States  

5.2  Web Applications using SQL DataSource 

5.3Web Applications using Connected and Disconnected database 

Connectivity 

5.1 ASP.NET WEB APPLICATIONS MANAGING 

STATES  

Aim: Managing States using client side and server side sate 

management 

Concept: 

Hyper Text Transfer Protocol is a stateless protocol. When the client 

disconnects from the server, the ASP.Net engine removes the page 

objects. This way each web application can balance up to serve several 

requests concurrently without running out of server memory. 

But, there need to be some technique to store the information between 

requests and to retrieve it when required. This information is the current 

value of all the controls and variables for the current user in the current 

session is called the State. 

ASP.NET includes a number of features for managing state. 

(1)  Client side: · View State · Cookies · Hidden fields, · Query Strings 

(URL)  

(2)  Server side: · Session State · Application State · Caching 

Code:  

Example: The following example demonstrates the concept of storing 

view state. Let us keep a counter, which is incremented each time the page 

is post back by clicking a button on the page. A label control shows the 

value in the counter.  

Or 

Write a program to count the number of times the current webpage is 

submitted to the server onclick event of a Button 
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Source code: 

<h3>View State demo</h3> 

 Page Counter: 

<asp:Label ID="lblCounter" runat="server" /> 

<asp:Button ID="btnIncrement" runat="server"  

 Text="Add Count"  

onclick="btnIncrement_Click" /> 

Code behind: 

protected void btnIncrement_Click(object sender, EventArgs e) 

 { 

int c; 

if (ViewState["pcounter"] != null) 

  { c = Convert.ToInt32 (ViewState["pcounter"])+1;  

  } 

else 

  { 

   c = 1; 

  } 

ViewState["pcounter"] = c; 

  lblCounter.Text = c.ToString (); 

 } 

Output: 
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Example: The following example demonstrates the concept of storing 

session state. There is textbox to enter user name and button to create a 

session as well as it redirect the page to next page. The next page retrieves 

the user name from the session variable. 

The mark up file (source code) for the first page: 

 Source code: 

User Name <asp:TextBox ID="txtUsername" 

runat="server"></asp:TextBox> 

<br /> 

<br /> 

<asp:Button ID="btnSubmit" runat="server" Text="Set SessionState 

Data" OnClick="btnSubmit_Click" /> 

 

 

The code behind file for the first page is given here: 

protected void btnSubmit_Click(object sender, EventArgs e) 

 { 

Session["UserName"] = txtUsername.Text; 

Response.Redirect("SecondPage.aspx"); 

 } 

The mark up file (source code) for the second page: 

<asp:Label ID="lblString" runat="server"/> 

The code behind file for the second page is given here: 

protected void Page_Load(object sender, EventArgs e) 

 { 

if (Session["UserName"] != null ) 

  lblString.Text = "Welcome" + Session["UserName"] ; 

 } 
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Output: 

First page 

 

Second Page: 

 

Example: Display a hit counter of your web site.  

Or 

Write a program to display the number of visitors currently browsing your 

website. 

Step 1: Add a global.asax file in your website. Then write code for the 

following event. 

void Application_Start(object sender, EventArgs e) 

 { 

  // Code that runs on application startup 

Application["count"] = 1; 

 } 

void Session_Start(object sender, EventArgs e) 

 { 

  // Code that runs when a new session is started 

Application.Lock(); 
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int c = Convert.ToInt32(Application["count"]) + 1; 

Application["count"] = c;  

Application.UnLock();  

 } 

Step 2: Add a web page with a label control in your application to display 

the output of Hit counter. Then add the following code under it. 

protected void Page_Load(object sender, EventArgs e) 

 { 

  Label1.Text = Application["count"].ToString ();  

 } 

Step 3: Execute the web page to get the Hit counter output. Execute it 

number of times with different browser to get the hit counter as number of 

execution. 

Output: 

 

Example: Create a web page which contain a list of colors and saves a 

user’s choice of background color.  

The web page simply contains a DropDownList control, which 

automatically posts back each time a new item is selected. It has 3 

different colors, besides the default one, which is simply white.  

The mark up file for the first page: 

<body runat="server" id="BodyTag"> 

<form id="form1" runat="server"> 

<div>select color :&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; 

<asp:DropDownList runat="server" id="ddlColorSelector" 

autopostback="true" 

onselectedindexchanged="ddlColorSelector_IndexChanged"> 
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<asp:ListItem value="White" selected="True">Select 

color...</asp:ListItem> 

<asp:ListItem value="Red">Red</asp:ListItem> 

<asp:ListItem value="Green">Green</asp:ListItem> 

<asp:ListItem value="Blue">Blue</asp:ListItem> 

</asp:DropDownList> 

<br /> 

<br /> 

</div> 

</form> 

</body> 

The code behind file for the page is given here: 

protected void Page_Load(object sender, EventArgs e) 

 { 

if (Request.Cookies["BackgroundColor"] != null) 

  { 

  ddlColorSelector.SelectedValue = 

Request.Cookies["BackgroundColor"].Value; 

BodyTag.Style["background-color"] = ddlColorSelector.SelectedValue; 

  } 

 } 

protected void ddlColorSelector_IndexChanged(object sender, EventArgs 

e) 

 { 

BodyTag.Style["background-color"] = ddlColorSelector.SelectedValue; 

  HttpCookie cookie = new HttpCookie("BackgroundColor"); 

  cookie.Value = ddlColorSelector.SelectedValue; 

  cookie.Expires = DateTime.Now.AddHours(1); 

Response.SetCookie(cookie); 

 } 
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Output: 

 

Example: Create a web page which accepts name and id from the user. 

And display it on the second page. 

The mark up file for the first page: 

Id&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; 

<asp:TextBox ID="txtId" runat="server"></asp:TextBox> 

<br /> 

<br /> 

 Name&nbsp;&nbsp; 

<asp:TextBox ID="txtName" runat="server"></asp:TextBox> 

<br /> 

<br /> 

<asp:Button ID="btnSubmit" runat="server" onclick="btnSubmit_Click"  

 Text="Submit" /> 

The code behind file for the first page is given here: 

protected void btnSubmit_Click(object sender, EventArgs e) 

 { 

string url = "Display.aspx?"; 

url += "Id=" + txtId.Text + "&"; 

url += "Name=" + Server.UrlEncode(txtName.Text); 

Response.Redirect(url); 

 } 
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The mark up file for the second page: 

<asp:Label ID="Label1" runat="server" Text="Label"></asp:Label> 

The code behind file for the second page is given here: 

protected void Page_Load(object sender, EventArgs e) 

 { 

  Label1 .Text = "Id=" + Request.QueryString["Id"] + " Name=" 

+ Request.QueryString["Name"] ; 

 } 

Output of the First page: 

 

Second page output: 

 

5.2 WEB APPLICATIONS USING SQL DATA SOURCE  

Aim: SQL Data Source application 

Concept: 

SQLDataSource Control: 

It is used to establish a connection to a relational database such as SQL 

Server or Oracle database, or data accessible through OLEDB or ODBC. 

Connection to data is made through two important properties 

ConnectionString and ProviderName. 
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Properties of the SQLDataSource Control: 

• Id: It is a name of the control 

• SelectCommand: It is select statement to use to connect to the 

database 

• ConnectionString: It is a source of the database 

Code: 

How to use SqlDataSource control: 

(1) Drag a SQLDataSource control from the toolbox to a webform 

 

(2) Click the SmartTag (< sign): 

 

(3) Select Configure Data Source menu. 

(4) Click New Connection button. 
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(5) Click change button 

 

(6) Select Data source as Microsoft SQL Server and Click OK button. 

 

(7) Specify the server name as localhost\sqlexpress and select the 

database name from the dropdown list. 
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(8) Click Test Connection to check the connectivity. Then click OK 

(9) Click Next button. 

 

(10) Click Next again to save the connection in your web.config file. 

 

Storing connection strings in the web.config is more secure than storing 

them on each web pages. By storing your data in the web.config you can 

easily change it for all web pages at once and allow connection pooling for 

better performance. 

(11) Select Specify columns from a table or view. 

(12) Then Select your table from the Name drop down list. 
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(13) Click * to select all columns of the table. 

(14) Click the Advanced button 

 

(15) Click the checkbox to Generate INSERT, UPDATE and DELETE 

statements 

 

(16) Click OK button. 

(17) Click Next button. 

(18) Click Test query button to view the table result. 

(19) Click Finish button. 
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Here is the code it generated: 

<asp:SqlDataSource ID="SqlDataSource1" runat="server"  

  ConnectionString="<%$ 

ConnectionStrings:College_dataConnectionString %>"  

  DeleteCommand="DELETE FROM [Student] WHERE [Id] = 

@Id"  

  InsertCommand="INSERT INTO [Student] ([Id], [Name], 

[Address], [Email], [Mobile]) VALUES (@Id, @Name, @Address, 

@Email, @Mobile)"  

  SelectCommand="SELECT * FROM [Student]"  

  UpdateCommand="UPDATE [Student] SET [Name] = 

@Name, [Address] = @Address, [Email] = @Email, [Mobile] = @Mobile 

WHERE [Id] = @Id"> 

<DeleteParameters> 

<asp:Parameter Name="Id" Type="Int32" /> 

</DeleteParameters> 

<InsertParameters> 

<asp:Parameter Name="Id" Type="Int32" /> 

<asp:Parameter Name="Name" Type="String" /> 

<asp:Parameter Name="Address" Type="String" /> 

<asp:Parameter Name="Email" Type="String" /> 
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<asp:Parameter Name="Mobile" Type="Int32" /> 

</InsertParameters> 

<UpdateParameters> 

<asp:Parameter Name="Name" Type="String" /> 

<asp:Parameter Name="Address" Type="String" /> 

<asp:Parameter Name="Email" Type="String" /> 

<asp:Parameter Name="Mobile" Type="Int32" /> 

<asp:Parameter Name="Id" Type="Int32" /> 

</UpdateParameters> 

</asp:SqlDataSource> 

Here is the code in the web.config: 

<connectionStrings> 

<add name="College_dataConnectionString" connectionString="Data 

Source=.\sqlexpress;Initial Catalog=College_data;Integrated 

Security=True" 

providerName="System.Data.SqlClient" /> 

</connectionStrings> 

The ConnectionString="<%$ ConnectionStrings: 

College_dataConnectionString %>"  

Is the expression in the sqldatasource control that represents the string in 

the web.config 

(20) Add a DataList control from the toolbox to the webform. 
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(21) Select the DataList control and the smart tag menu. Then select your 

SQLDataSource control from the dropdown list under Choose Data 

Source. 

 

(22) Run the webform to View the output in Browser 

Output: 

 

Database Commands: 

The SQLDataSource control can represent four types of SQL commands 

(1) SelectCommand. 

(2) InsertCommand. 

(3) UpdateCommand. 

(4) DeleteCommand. 

 Parameters: 

SQLDataSource supports the following parameter objects: 

ControlParameter  It defines a parameter that represents the value 

of a control or the value of a page property 

CookieParameter It defines a parameter that get its value of a 
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browser cookie 

FormParameter It defines a parameter that get its value of an 

HTML form field 

ProfileParameter It defines a parameter that get its value of a 

profile property 

QuerystringParam

eter 

It defines a parameter that get its value of a 

querystring field 

SessionParameter It defines a parameter that get its value of an 

item stored in a session 

 

SQLDataSource control can have five collections of parameters: 

• SelectParameters. 

• InsertParameters. 

• DeleteParameters. 

• UpdateParameters. 

• Filterparameters. 

Look at the code from our example: 

<asp:SqlDataSource ID="SqlDataSource1" runat="server"  

  ConnectionString="<%$ 

ConnectionStrings:College_dataConnectionString %>"  

  DeleteCommand="DELETE FROM [Student] WHERE [Id] = 

@Id"  

  InsertCommand="INSERT INTO [Student] ([Id], [Name], 

[Address], [Email], [Mobile]) VALUES (@Id, @Name, @Address, 

@Email, @Mobile)"  

  SelectCommand="SELECT * FROM [Student]"  

  UpdateCommand="UPDATE [Student] SET [Name] = 

@Name, [Address] = @Address, [Email] = @Email, [Mobile] = @Mobile 

WHERE [Id] = @Id"> 

<DeleteParameters> 

<asp:Parameter Name="Id" Type="Int32" /> 

</DeleteParameters> 

<InsertParameters> 

<asp:Parameter Name="Id" Type="Int32" /> 

<asp:Parameter Name="Name" Type="String" /> 
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<asp:Parameter Name="Address" Type="String" /> 

<asp:Parameter Name="Email" Type="String" /> 

<asp:Parameter Name="Mobile" Type="Int32" /> 

</InsertParameters> 

<UpdateParameters> 

<asp:Parameter Name="Name" Type="String" /> 

<asp:Parameter Name="Address" Type="String" /> 

<asp:Parameter Name="Email" Type="String" /> 

<asp:Parameter Name="Mobile" Type="Int32" /> 

<asp:Parameter Name="Id" Type="Int32" /> 

</UpdateParameters> 

</asp:SqlDataSource> 

After the SQL commands there are DeleteParameters, UpdateParameters 

and InsertParameters tags. These tags allow the user to enter dynamic data 

into the SQL statements. 

Look at the Delete statement: 

DeleteCommand="DELETE FROM [Student] WHERE [Id] = @Id"  

Where @Id is a parameter 

<DeleteParameters> 

<asp:Parameter Name="Id" Type="Int32" /> 

</DeleteParameters> 

The above statement creates a parameter of type Int32 and named Id that 

is used in the delete statement. 

Insert statement: 

InsertCommand="INSERT INTO [Student] ([Id], [Name], [Address], 

[Email], [Mobile]) VALUES (@Id, @Name, @Address, @Email, 

@Mobile)"  

Insert Parameter: 

<InsertParameters> 

<asp:Parameter Name="Id" Type="Int32" /> 

<asp:Parameter Name="Name" Type="String" /> 
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<asp:Parameter Name="Address" Type="String" /> 

<asp:Parameter Name="Email" Type="String" /> 

<asp:Parameter Name="Mobile" Type="Int32" /> 

</InsertParameters> 

Update Statement: 

UpdateCommand="UPDATE [Student] SET [Name] = @Name, 

[Address] = @Address, [Email] = @Email, [Mobile] = @Mobile WHERE 

[Id] = @Id"> 

Update Parameter: 

<UpdateParameters> 

<asp:Parameter Name="Name" Type="String" /> 

<asp:Parameter Name="Address" Type="String" /> 

<asp:Parameter Name="Email" Type="String" /> 

<asp:Parameter Name="Mobile" Type="Int32" /> 

<asp:Parameter Name="Id" Type="Int32" /> 

</UpdateParameters> 

ControlParameter: 

The controlParameter object allows retrieving a value from other control. 

The other control has to be on the same page as the SQLDataSource 

control. 

Additional properties: 

ControlID: It is an id of the control from which the data is retrieve. 

PropertyName: It is a name of the property for the control from which 

the data is to retrieve. 

Using the ControlParameter: 

(1) Add a new webform. 

(2) Drag a SQLDataSource control to the page and set it to your database. 

You can select the connectionstring you created earlier to quickly connect 

to your database. Select all columns and generate insert, update and delete. 
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(3) Add a dropDownList control to a webform and set its autoPostback 

property to true. 
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(4) Click the smart tag and Choose the Data source 

 

(5) Select your SQLDataSource control for the data source. 

(6) Select Name column to display and Id column as the value of the 

DropDownList. 

 

(7) Add another SQLDataSource control in the Webform. 
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(8) Configure your data source by selecting the connection string and 

Select all columns. 

 

(9) This time click on the Where button. Select Id as the column. Select 

Control as the source. Select your DropDownList as your control ID. 

Then click on Add button. 
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(10) Click the OK button and then the Next Button. 

 

(11) Click Finish button. 

(12) Add a DetailsView control and set the Data source to the second 

SQLDataSource control. 
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(13) Run the Webform, now when you change the DropDownList your 

DetailsView data will change. 

 

Here is the code: 

<asp:SqlDataSource ID="SqlDataSource1" runat="server"  

  ConnectionString="<%$ 

ConnectionStrings:College_dataConnectionString %>"  

  SelectCommand="SELECT * FROM 

[Student]"></asp:SqlDataSource> 

 

</div> 

<asp:DropDownList ID="DropDownList1" runat="server" 

AutoPostBack="True"  

 DataSourceID="SqlDataSource1" DataTextField="Name" 

DataValueField="Id"> 

</asp:DropDownList> 

<br /> 

<br /> 

<asp:SqlDataSource ID="SqlDataSource2" runat="server"  

 ConnectionString="<%$ 

ConnectionStrings:College_dataConnectionString %>"  

 SelectCommand="SELECT * FROM [Attendance] WHERE ([Id] = 

@Id)"> 

<SelectParameters> 

<asp:ControlParameter ControlID="DropDownList1" Name="Id"  

   PropertyName="SelectedValue" Type="Int32" /> 
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</SelectParameters> 

</asp:SqlDataSource> 

<br /> 

<asp:DetailsView ID="DetailsView1" runat="server" 

AutoGenerateRows="False"  

 DataSourceID="SqlDataSource2" Height="50px" Width="125px"> 

<Fields> 

<asp:BoundField DataField="Id" HeaderText="Id" SortExpression="Id" 

/> 

<asp:BoundField DataField="Date" HeaderText="Date" 

SortExpression="Date" /> 

<asp:BoundField DataField="Attendance_status" 

HeaderText="Attendance_status"  

   SortExpression="Attendance_status" /> 

</Fields> 

</asp:DetailsView> 

Example: Create a webpage to display student table information in a 

tabular format. (use GridView Control) 

(1) Add a SqlDataSource control in a Webform. 

(2) Configure the Data Source of SqlDataSource control. 

 

(3) Add a GridView control in a Webform and set its Data source to the 

SQLDataSource control. 
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(4) Run the Webform to view the student details in the grid control. 

Output: 

 

Example: Create a simple web form containing the student details (NO, 

Name, class, mobileno, emailID). Write a program to store the data in the 

database and  retrieve it. 

GUI: 

 

Steps to configure SQLDataSource: 

1. Create a database as studentmaster using Server Explorer. 

2. Create a student table under studentmaster database. 

 

3. Right click on SQLDataSouce control and select Configure Data 

Source. 
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4. From the Configure Data Source window click the New Connection 

button. 

5. From Add Connection window  

● Select the Data Source as Microsoft SQL server 

● Server Name as .\sqlexpress 

● Connect to a database as studentmaster 

● And click OK button. 

6. From Configure the select statement window, Select the second 

option button “Specify columns from table or view Name:” and from 

the given dropdownlist select the student table. 

7. Click next button to complete the configuration. 

8.  Select the GridView Control and specify the DataSourceId as 

SqlDataSource1. 

Property settings: 

In the above page add the following properties using the property window 

Control Property Value 

TextBox1 Id txtRollNo 

TextBox2 Id txtName 

TextBox3 Id txtClass 

TextBox4 Id txtMobile 

TextBox5 Id txtEmail 

SQLDataSource Id SqlDataSource1 

GridView Id GridView1 

 DataSourceId SqlDataSource1 

  

Coding : 

       protected void btnSubmit_Click(object sender, EventArgs e) 

        { 

SqlDataSource1.InsertParameters["Rollno"].DefaultValue = 

txtRollNo.Text; 

SqlDataSource1.InsertParameters["Name"].DefaultValue = 

txtName.Text; 

SqlDataSource1.InsertParameters["Class"].DefaultValue = 

txtClass.Text; 

SqlDataSource1.InsertParameters["Mobile"].DefaultValue = 

txtMobile.Text; 

SqlDataSource1.InsertParameters["Email"].DefaultValue = 
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txtEmail.Text; 

SqlDataSource1.Insert(); 

         } 

 

Output: 

 

Example: Create a database “studentmaster” in sql server through visual 

studio.net .Add a table “student” in the same database with fields naming 

”std_Id, std_name, std_add, email_Id, and mobile_no”. Assign primary 

key. Insert four records in the table. Create web pages to display student 

table information in a tabular format using sql data source and gridview 

control.  Also perform the following operations on the GridView control:- 

a. Sorting the GridView data.  

b. Paging the GridView control.  

c. Using commandField in a GridView control for update.  

d. Inserting new row in GridView control. 

GUI: 
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Steps to configure SQLDataSource: 

1. Create a database as studentmaster using Server Explorer. 

2. Create a student table under studentmaster database. 

 

3. Right click on SQLDataSouce control and select Configure Data 

Source. 

4. From the Configure Data Source window click the New Connection 

button. 

5. From Add Connection window  

● Select the Data Source as Microsoft SQL server 

● Server Name as .\sqlexpress 

● Connect to a database as studentmaster 

● And click OK button. 

6. From Configure the select statement window, Select the second 

option button “Specify columns from table or view Name:” and from 

the given dropdownlist select the student table. 

7. Click next button to complete the configuration. 

8.  Select the GridView Control and specify the DataSourceId as 

SqlDataSource1. 

Property settings: 

In the above page add the following properties using he property window  

Control Property Value 

TextBox1 Id txtId 

TextBox2 Id txtName 

TextBox3 Id txtAddress 

TextBox4 Id txtMobile 

TextBox5 Id txtEmail 

Button Id btnInsert 
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 Text Insert new record 

SQLDataSource Id SqlDataSource1 

GridView1 Id GridView1 

 DataSourceId SqlDataSource1 

 AllowPaging True 

 AllowSorting True 

 AutoGenerateEditButton True 

 AutoGenerateDeleteButton True 

 

Coding : 

protected void btnInsert_Click(object sender, EventArgs e) 

        { 

            SqlDataSource1.InsertParameters["std_id"].DefaultValue = 

txtId.Text; 

            SqlDataSource1.InsertParameters["std_name"].DefaultValue = 

txtName.Text; 

            SqlDataSource1.InsertParameters["std_add"].DefaultValue = 

txtAddress.Text; 

            SqlDataSource1.InsertParameters["email_id"].DefaultValue = 

txtEmail.Text; 

            SqlDataSource1.InsertParameters["mobile_no"].DefaultValue 

= txtMobile.Text; 

            SqlDataSource1.Insert(); 

        } 

 

 

Output: 
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Example: Create a database “employemaster  ” in sql server through 

visual studio.net . Add a table named “employee” in the same database 

with fields naming “emp_Id, emp_name, emp_dept,emp_add, email_id, 

mobile_no”. Assign primary key. Insert four records in the table.               

Design a web page that allows operations using SqlDataSource and two 

data bound controls  GridView and DropDownList in such a way that the 

DropDownList should contain all the emp_Ids. On selecting any of the 

emp_Id from the DropDownList the corresponding records related to that 

emp_Id must get displayed in the grid view or detailview. 

GUI: 

 

Steps to configure SQLDataSource: 

1. Create a database as employeemaster using Server Explorer. 

2. Create a employee table under employeemaster database. 
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3. Right click on SQLDataSouce1 control and select Configure Data 

Source. 

4. From the Configure Data Source window click the New Connection 

button. 

5. From Add Connection window  

● Select the Data Source as Microsoft SQL server 

● Server Name as .\sqlexpress 

● Connect to a database as employeemaster 

● And click OK button. 

6. From Configure the select statement window, Select the second 

option button “Specify columns from table or view Name:” and from 

the given dropdownlist select the employee table with column as 

emp_id.  

7. Click next button to complete the configuration. 

8.  Select the DropDownList1 Control and specify the DataSourceId as 

SqlDataSource1, DataTextField as emp_id and DataValueField as 

emp_id. 

9. Right click on SQLDataSouce2 control and select Configure Data 

Source. 

10. From the Configure Data Source window click the New Connection 

button. 

11. From Add Connection window  

● Select the Data Source as Microsoft SQL server 

● Server Name as .\sqlexpress 

● Connect to a database as employeemaster 

● And click OK button. 

12. From Configure the select statement window, Select the second 

option button “Specify columns from table or view Name:” and from 

the given dropdownlist select the employee table.  
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13. Click on WHERE button and add the where clause as follows: 

 

14. Click next button and then Finish button to complete the 

configuration. 

 

15.  Select the GridView1 Control, DetailsView Control and specify the 

DataSourceId as SqlDataSource2. 

Property settings: 

In the above page add the following properties using the property window  
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Control Property Value 

SqlDataSource1 Id SqlDataSource1 

SqlDataSource2 Id SqlDataSource2 

DropDownList1 Id DropDownList1 

 DataSourceId SqlDataSource1 

 DataTextField emp_id 

 DataValueField emp_id 

 AutoPostBack True 

GridView1 Id GridView1 

 DataSourceId SqlDataSource2 

DetailsView1 Id DetailsView1 

 DataSourceId SqlDataSource2 

 

Output: 

 

Example: Create a web application to demonstrate various uses and 

properties of SqlDataSource. 

GUI: 
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Code: 

.aspx  

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Pracs8a.aspx.cs" Inherits="Pracs8a" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  

<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

<div>  

<asp:DropDownList ID="DropDownList1" runat="server" 

AutoPostBack="True"  

DataSourceID="SqlDataSource1" DataTextField="ProductName"  

DataValueField="ProductID"  

ViewStateMode="Enabled">  

</asp:DropDownList>  

<br />  

<asp:SqlDataSource ID="SqlDataSource1" runat="server"  

ConnectionString="<%$ 

ConnectionStrings:NORTHWNDConnectionString %>"  

SelectCommand="SELECT * FROM [Alphabetical list of products]"  

ViewStateMode="Enabled"></asp:SqlDataSource>  

<br />  

<asp:DetailsView ID="DetailsView1" runat="server" 

AutoGenerateRows="False" DataKeyNames="ProductID" 

DataSourceID="SqlDataSource2" Height="50px"  

ViewStateMode="Enabled" Width="125px" AllowPaging="True">  

<Fields>  

<asp:BoundField DataField="ProductID" HeaderText="ProductID"  

InsertVisible="False" ReadOnly="True" SortExpression="ProductID" />  

<asp:BoundField DataField="ProductName" HeaderText="ProductName"  

SortExpression="ProductName" />  

<asp:BoundField DataField="SupplierID" HeaderText="SupplierID"  

SortExpression="SupplierID" />  
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<asp:BoundField DataField="CategoryID" HeaderText="CategoryID"  

SortExpression="CategoryID" />  

<asp:BoundField DataField="QuantityPerUnit" 

HeaderText="QuantityPerUnit"  

SortExpression="QuantityPerUnit" />  

<asp:BoundField DataField="UnitPrice" HeaderText="UnitPrice"  

SortExpression="UnitPrice" />  

<asp:BoundField DataField="UnitsInStock" HeaderText="UnitsInStock"  

SortExpression="UnitsInStock" />  

<asp:BoundField DataField="UnitsOnOrder" 

HeaderText="UnitsOnOrder"  

SortExpression="UnitsOnOrder" />  

<asp:BoundField DataField="ReorderLevel" HeaderText="ReorderLevel"  

SortExpression="ReorderLevel" />  

<asp:CheckBoxField DataField="Discontinued" 

HeaderText="Discontinued"  

SortExpression="Discontinued" />  

<asp:BoundField DataField="CategoryName" 

HeaderText="CategoryName"  

SortExpression="CategoryName" />  

</Fields>  

</asp:DetailsView>  

<asp:SqlDataSource ID="SqlDataSource2" runat="server"  

ConnectionString="<%$ 

ConnectionStrings:NORTHWNDConnectionString %>"  

SelectCommand="SELECT * FROM [Alphabetical list of products] 

WHERE ProductID=@ProductID"  

ViewStateMode="Enabled">  

<SelectParameters>  

<asp:ControlParameter Name="ProductID"  

ControlID="DropDownList1" PropertyName="SelectedValue" />  

</SelectParameters>  

</asp:SqlDataSource>  

</div>  

</form>  

</body>  

</html> 
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Output: 

 

5.3 WEB APPLICATIONS USING CONNECTED AND 

DISCONNECTED DATABASE CONNECTIVITY  

Aim: Connected and Disconnected database Connectivity 

Concept: 

● Ado.net is a data access technology that allows interaction between 

applications and databases. The Ado.net framework supports two 

models of data access architecture i.e. Connection Oriented Data 

Access Architecture and Disconnected Data Access Architecture.  

● In connected architecture, the application is directly linked with the 

Database.  

● In disconnected architecture, a Dataset is used for retrieving data from 

the database. This way there is no need to establish a connection for 

the full time because DataSet acts as temporary storage. All the 

operations can be performed on the data using the Dataset and finally 

modified at the database.  

Code: 

Example: Create a simple web form containing the student details(ID, 

Name, class, mobileno, emailID). And store the data in the database and 

navigate them through first, next, previous and last button. 

GUI: 
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Property settings: 

In the above page add the following properties using the property window  

Control Property Value 

TextBox1 Id txtRollNo 

TextBox2 Id txtName 

TextBox3 Id txtClass 

TextBox4 Id txtMobile 

TextBox5 Id txtEmail 

Label Id Label1 

 

Configure database and table: 

1. Create a database as studentmaster using Server Explorer. 

2. Create a student table under studentmaster database. 

 

Coding : 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Web; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Data.SqlClient; 

using System.Data; 

namespace WebApplication2 

{ 

    public partial class database2 : System.Web.UI.Page 

    { 

      

        SqlConnection conn; 

        SqlDataAdapter da = null; 



 

 167 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

 

        DataSet ds; 

 

        public static int i=0; 

 

        protected void Page_Load(object sender, EventArgs e) 

        { 

            // Instantiate the connection 

            conn = new SqlConnection("Data Source=.\\sqlexpress;Initial 

Catalog=abc;Integrated Security=True"); 

            //Open the connection 

            conn.Open(); 

            // Pass the connection to a Adapter object 

            da = new SqlDataAdapter("select * from student", conn); 

            // store the result in data set 

            ds = new DataSet(); 

            da.Fill(ds);             

            display(); 

        } 

 

        protected void btnFirst_Click(object sender, EventArgs e) 

        { 

            i = 0; 

            display();    

        } 

 

        protected void btnNext_Click(object sender, EventArgs e) 

        { 

            i++; 

            if (i < ds.Tables[0].Rows.Count) 

            { 

                display(); 

            } 

            else 

            { 

                i--; 
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                Label1.Text = "Last record reached";  

            } 

        } 

 

        protected void btnLast_Click(object sender, EventArgs e) 

        { 

            i = ds.Tables[0].Rows.Count - 1; 

            display(); 

        } 

 

        protected void btnPrevious_Click(object sender, EventArgs e) 

        { 

            i--; 

            Label1.Text = i.ToString(); 

            if (i >= 0) 

            { 

                display(); 

            } 

            else 

            { 

                i++; 

                Label1.Text = "First record reached";  

            } 

 

 

        } 

        protected void display() 

        { 

            TextBox1.Text = 

ds.Tables[0].Rows[i].ItemArray[0].ToString(); 

            TextBox2.Text = 

ds.Tables[0].Rows[i].ItemArray[1].ToString(); 

            TextBox3.Text = 

ds.Tables[0].Rows[i].ItemArray[2].ToString(); 

            TextBox4.Text = 

ds.Tables[0].Rows[i].ItemArray[3].ToString(); 
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            TextBox5.Text = 

ds.Tables[0].Rows[i].ItemArray[4].ToString(); 

          

        } 

    } 

} 

 

 

Output: 

 

Example: Create a database “studentmaster” in sql server through visual 

studio.net and a table “student” in the same database with fields naming 

“std_Id, std_name, std_add, email, mobile_no”. Asaign primary key. 

Insert four records in the table. Perform the following operations:- a. Show 

selection of record from the above table using connected data access in 

ADO.NET (DataReader). b. Show selection of record from the above table 

using disconnected data access in ADO.NET (DataAdapter). 

GUI: 
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Property settings: 

In the above page add the following properties using the property window  

Control Property Value 

Button1 Id btnConnectedData 

 Text Connected Data Access 

Button2 Id btnDisconnectedData 

 Text Disconnected Data Access 

GridView1 Id GridView1 

GridView2 Id GridView2 

 

Coding : 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Web; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

 

//add namespaces 

using System.Data; 

using System.Data.SqlClient; 

 

namespace WebApplication2 

{ 

    public partial class database5 : System.Web.UI.Page 

    { 

        // Instantiate the connection 

        SqlConnection conn = new SqlConnection("Data 

Source=.\\sqlexpress;Initial Catalog=studentmaster;Integrated 

Security=True;Pooling=False"); 

               

        protected void btnConnectedData_Click(object sender, 

EventArgs e) 

        { 

 

            SqlDataAdapter da = null; 
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            //Open the connection 

            conn.Open(); 

            // Pass the connection to a Adapter object 

            da = new SqlDataAdapter("select * from student", conn); 

            // store the result in data set 

            DataSet ds = new DataSet(); 

            da.Fill(ds); 

 

            GridView1.DataSource = ds.Tables[0]; 

            GridView1.DataBind(); 

 

            conn.Close(); 

 

        } 

 

        protected void btnDisconnectedData_Click(object sender, 

EventArgs e) 

        { 

            SqlDataReader dr = null; 

            //Open the connection 

            conn.Open(); 

            // Pass the connection to a command object 

            SqlCommand cmd = new SqlCommand("select * from 

student", conn); 

            // get query results 

            dr = cmd.ExecuteReader(); 

 

            DataTable dt = new DataTable(); 

 

            dt.Load(dr); 

 

            GridView2.DataSource = dt; 

            GridView2.DataBind(); 

 

            conn.Close(); 
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        } 

    } 

} 

 

Output: 

 

Example: Create a web application bind data in a multiline textbox by 

querying in another textbox. 

GUI: 

 

Code:  

.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Prac6a.aspx.cs" Inherits="Prac6a" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  
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<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

<div>  

<asp:TextBox ID="TextBox1" runat="server"></asp:TextBox>  

<br />  

<asp:Button ID="Button1" runat="server" onclick="Button1_Click"  

Text="Execute Query" />  

<br />  

<asp:TextBox ID="TextBox2" runat="server" Height="148px" 

TextMode="MultiLine"  

Width="680px"></asp:TextBox>  

<br /> 

<br />  

<br />  

</div>  

</form>  

</body>  

</html> 

aspx.cs 

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Web;  

using System.Web.UI;  

using System.Web.UI.WebControls;  

using System.Data;  

using System.Data.SqlClient;  

public partial class Prac6a : System.Web.UI.Page  

{ 

protected void Button1_Click(object sender, EventArgs e)  

{  
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SqlConnection con = new SqlConnection(@"Data 

Source=.\SQLEXPRESS;AttachDbFilename=E:\AWPDatabase\App_Data

\CustmerDatabase.mdf;Integrated Security=True;User Instance=True");  

con.Open();  

SqlCommand cmd = new SqlCommand(TextBox1.Text, con);  

SqlDataReader reader = cmd.ExecuteReader();  

TextBox2.Text = "";  

while (reader.Read())  

{  

//To add new blank line in the text area  

TextBox2.Text += Environment.NewLine;  

for (int i = 0; i < reader.FieldCount - 1; i++)  

{  

TextBox2.Text+=reader[i].ToString().PadLeft(15);  

}  

}  

reader.Close();  

con.Close();  

}  

} 

Output: 

 

Example: Create a web application to display records by using database. 

GUI: 
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Code: 

.aspx  

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Pracs6b.aspx.cs" Inherits="Pracs6b" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  

<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

<div>  

<asp:Label ID="Label1" runat="server" Text="Customer 

Details"></asp:Label>  

<br />  

<asp:Button ID="Button1" runat="server" onclick="Button1_Click"  

Text="Display Records" />  

<br />  

<asp:Label ID="Label2" runat="server"></asp:Label>  

</div>  

</form>  

</body> </html> 

.aspx.cs  

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Web;  

using System.Web.UI;  

using System.Web.UI.WebControls;  

using System.Data;  

using System.Data.SqlClient;  

public partial class Pracs6b : System.Web.UI.Page  

{ 

protected void Button1_Click(object sender, EventArgs e)  
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{  

SqlConnection con = new SqlConnection(@"Data 

Source=.\SQLEXPRESS;AttachDbFilename=E:\AWPDatabase\App_Data

\CustmerDatabase.mdf;Integrated Security=True;User Instance=True");  

SqlCommand cmd = new SqlCommand("Select 

CUST_ID,ADDRESS,CITY from CUSTOMER", con);  

con.Open();  

SqlDataReader reader = cmd.ExecuteReader();  

while (reader.Read())  

{  

Label2.Text += reader["CUST_ID"].ToString() + " " + 

reader["ADDRESS"].ToString() + " " + reader["CITY"].ToString() +  

"<br>";  

}  

reader.Close();  

con.Close();  

}  

} 

Output: 

 

Example: Create a web application to display Databinding using 

dropdown list control. 

GUI: 

 

Code: 

.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Pracs7a.aspx.cs" Inherits="Pracs7a" %>  
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<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  

<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

<div>  

<asp:DropDownList ID="DropDownList1" runat="server">  

</asp:DropDownList>  

<br />  

<br />  

<asp:Button ID="Button1" runat="server" onclick="Button1_Click"  

Text="Click Me!" />  

<br />  

<br />  

<asp:Label ID="Label1" runat="server"></asp:Label>  

<br />  

</div>  

</form>  

</body>  

</html> 

aspx.cs  

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Web;  

using System.Web.UI;  

using System.Web.UI.WebControls;  

using System.Data;  

using System.Data.SqlClient;  

using System.Configuration;  

public partial class Pracs7a : System.Web.UI.Page  
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{  

protected void Page_Load(object sender, EventArgs e)  

{  

if (IsPostBack == false)  

{ 

SqlConnection con = new SqlConnection(@"Data 

Source=.\SQLEXPRESS;AttachDbFilename=E:\AWPDatabase\App_Data

\CustmerDatabase.mdf;Integrated Security=True;User Instance=True");  

SqlCommand cmd = new SqlCommand("Select Distinct CITY from 

CUSTOMER", con);  

con.Open();  

SqlDataReader reader = cmd.ExecuteReader();  

DropDownList1.DataSource = reader;  

DropDownList1.DataTextField = "CITY";  

DropDownList1.DataBind();  

reader.Close();  

con.Close();  

}  

}  

protected void Button1_Click(object sender, EventArgs e)  

{  

Label1.Text = "You Have Selected : " + DropDownList1.SelectedValue;  

}  

} 

Output: 

 

Example: Create a web application for to display the phone no of an 

author using database. 
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GUI: 

 

Code: 

.aspx  

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Pracs7b.aspx.cs" Inherits="Pracs7b" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  

<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

<div>  

Select Author's name to get Phone Number:<br />  

<br />  

<asp:DropDownList ID="DropDownList1" runat="server">  

</asp:DropDownList>  

<br />  

<br />  

<asp:Button ID="Button1" runat="server" Text="Get Phone No of 

Author"  

onclick="Button1_Click" />  

<br />  

<br />  

<asp:Label ID="Label1" runat="server"></asp:Label>  

</div>  

</form>  

</body>  

</html>  
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.aspx.cs  

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Web;  

using System.Web.UI;  

using System.Web.UI.WebControls;  

using System.Data;  

using System.Data.SqlClient;  

using System.Configuration;  

public partial class Pracs7b : System.Web.UI.Page  

{  

protected void Page_Load(object sender, EventArgs e)  

{  

if (IsPostBack == false)  

{ 

SqlConnection con = new SqlConnection(@"Data 

Source=.\SQLEXPRESS;AttachDbFilename=E:\AWPDatabase\App_Data

\CustmerDatabase.mdf;Integrated Security=True;User Instance=True");  

SqlCommand cmd = new SqlCommand("Select Name,PhoneNo from 

Author", con);  

con.Open();  

SqlDataReader reader = cmd.ExecuteReader();  

DropDownList1.DataSource = reader;  

DropDownList1.DataTextField = "Name";  

DropDownList1.DataValueField = "PhoneNo";  

DropDownList1.DataBind();  

reader.Close();  

con.Close();  

}  

}  

protected void Button1_Click(object sender, EventArgs e)  

{  
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Label1.Text = "Phone No of Author is: " + 

DropDownList1.SelectedValue;  

}  

} 

 

Output: 

 

Example: Create a web application for inserting and deleting record from 

a database. (Using Execute-Non Query). 

GUI: 

 

Code: 

.aspx  

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="Pracs7c.aspx.cs" Inherits="Pracs7c" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  
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<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

Author&#39;s Details:<br />  

<br />  

ID :<asp:TextBox ID="TextBox1" runat="server"></asp:TextBox>  

<br />  

<br />  

Name:<asp:TextBox ID="TextBox2" runat="server"></asp:TextBox>  

<br />  

<br /> 

Address:<asp:TextBox ID="TextBox3" runat="server"></asp:TextBox>  

<br />  

<br />  

Phone No:<asp:TextBox ID="TextBox4" runat="server"></asp:TextBox>  

<br />  

<br />  

<asp:Button ID="Button1" runat="server" onclick="Button1_Click"  

Text="Insert Record" />  

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;  

<asp:Button ID="Button2" runat="server" onclick="Button2_Click"  

Text="Delete Record" />  

<br />  

<asp:Label ID="Label1" runat="server" Text="Label"></asp:Label>  

<br />  

<br />  

<asp:Button ID="Button3" runat="server" onclick="Button3_Click"  

Text="View Record" />  

<asp:GridView ID="GridView1" runat="server">  

</asp:GridView>  

<br />  

<br />  

</form>  
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</body>  

</html> 

.aspx.cs  

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Web;  

using System.Web.UI;  

using System.Web.UI.WebControls;  

using System.Data;  

using System.Data.SqlClient;  

using System.Configuration;  

public partial class Pracs7c : System.Web.UI.Page  

{  

SqlConnection con = new SqlConnection(@"Data 

Source=.\SQLEXPRESS;AttachDbFilename=E:\AWPDatabase\App_Data

\CustmerDatabase.mdf;Integrated Security=True;User Instance=True"); 

protected void Button1_Click(object sender, EventArgs e)  

{  

string InsertQuery = "insert into Author values(@ID, @Name, @Address, 

@PhoneNo)";  

SqlCommand cmd = new SqlCommand(InsertQuery, con);  

cmd.Parameters.AddWithValue("@ID", TextBox1.Text);  

cmd.Parameters.AddWithValue("@Name", TextBox2.Text);  

cmd.Parameters.AddWithValue("@Address", TextBox3.Text); 

cmd.Parameters.AddWithValue("@PhoneNo", TextBox4.Text);  

con.Open();  

cmd.ExecuteNonQuery();  

Label1.Text = "Record Inserted Successfuly.";  

con.Close();  

}  

protected void Button2_Click(object sender, EventArgs e)  

{  

string DeleteQuery = "delete from Author where ID=@ID";  

SqlCommand cmd = new SqlCommand(DeleteQuery, con);  

cmd.Parameters.AddWithValue("@ID", TextBox1.Text);  
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con.Open();  

cmd.ExecuteNonQuery();  

Label1.Text = "Record Deleted Successfuly.";  

con.Close();  

}  

protected void Button3_Click(object sender, EventArgs e)  

{  

SqlCommand cmd = new SqlCommand("Select * from Author", con);  

con.Open();  

SqlDataReader reader = cmd.ExecuteReader();  

GridView1.DataSource = reader;  

GridView1.DataBind();  

}  

} 

Output: 
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6 
DATA AND STATE MANAGEMENT IN 

ASP.NET - II 

Unit Structure 

6.1  Web Applications using ADO.NET Entity Framework 

6.2  Web Applications using jquery and database Connectivity 

6.3  Web Applications using ASP.NET Ajax 

6.4  Websites using Master Pages and Themes 

6.1 WEB APPLICATIONS USING ADO.NET ENTITY 

FRAMEWORK  

Aim: ADO.NET Entity Framework Applications 

Concept: 

Entity Framework is ORM (Object Relation Mapping) tool which is used 

to get connected with the database. Entity Framework is a part of 

ADO.NET under .NET Framework. There are three approaches to get 

connected with database. 

● Database First 

● Model First 

● Code First 

In this method, model or entity is generated as per database. First, we have 

to design the database and then, the rest of the things are created. When 

we go for a Database First approach, we’re fully dependent on what gets 

generated for our models in our application. Occasionally, the naming 

convention is undesirable and not as we want. Sometimes, the 

relationships and associations aren't quite what we want. Code First is 

better than Database First in this way. This method is good where project 

gets developed on the basis of database and the existing application is 

developed in web Form. 

Steps for adding a model are as follows: 

Start a new website as “Empty web site” 
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Create a database first in server explorer as follows: 
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Create a table in the database as follows: 

 

 

Add records to the table: 
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Add new web form in the website: 

 

To implement the database first approach, we should have ADO.NET 

Entity Data Model. Right click on the project name and select Add-->Add 

New Item >> ADO.NET Entity Data Model. 

 

As you click on "Add" button, the following dialog box will appear on the 

screen. This dialog box is asking you to put ADO.NET Entity data model 

in APP_CODE folder. Please select "Yes". 
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As you click on Yes button, the Entity Data Model Wizard dialog box will 

appear on the screen, asking you to select any one out of two options. 

Select the first option i.e. "Generate from database". Because we are using 

Database First, so ADO.NET Entity data model gets generated from the 

existing database. 

 

As you click on "Next" button, the following screen will appear. 
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Now, click on "New Connection" button to specify your connection. As 

you click, the following screen appears. 

 

As you click on "OK" button, the following screen will appear. 
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As you click on "Next" button, the following screen will appear. Select 

table and click on "Finish" button. 

 

Finish button will add table to the model. 

 

Now, switch back to default.aspx page, double click on it, and drag and 

drop the GridView control on it. 
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Code: 

Default.aspx.cs  

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Web; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using collegeModel; 

public partial class _Default : System.Web.UI.Page 

{ 

    protected void Page_Load(object sender, EventArgs e) 

    { 

        //Created a instance of collegeEntities.   

      collegeEntities _obj = new collegeEntities(); 

        //Filling & Binding the gridview.   

        GridView1.DataSource = _obj.Students.ToList(); 

        GridView1.DataBind(); 

         

    } 

} 

Output: 

 

6.2 WEB APPLICATIONS USING JQUERY AND 

DATABASE CONNECTIVITY  

Aim: jquery and database Connectivity 

Concept: 

It is a JavaScript library developed by John Resig. It mainly simplifies 

JavaScript and AJAX programming. JavaScript is a cross-platform, object-

based scripting language which is used to add interactivity and dynamic 

content to web pages. Asynchronous JavaScript and XML is AJAX which 
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is used for handling external data asynchronously through JavaScript 

without the requirement of reloading an entire page.  

JQuery emphasize the communication between JavaScript and HTML. It 

provides fast and easy way of HTML DOM traversing and manipulation, 

event handling and client side animations etc. JQuery also supports an 

efficient way to implement AJAX applications. It contains all the common 

DOM, event, effects and Ajax functions in a single JavaScript file. To use 

JQuery in an application the jquery file needs to be included first. To 

download jquery file use the official website http://jquery.com  

Code: 

Example of JQuery: 

(1) Add a web page in a website with a name as Demo_JQuery.aspx. 

(2) Create a folder scripts and include a JQqery file in it. 

(3) Design a Web page as below. 

 

(4) Then add the follwing code in the ScriptManager tag to embed the 

JQuery file in a web page. 

<asp:ScriptManager ID="ScriptManager1" runat="server"> 

<Scripts> 

<asp:ScriptReference Path ="~/scripts/jquery-1.7.2.js" /> 

</Scripts> 

</asp:ScriptManager> 

(5) Now add the follwing javascript code below the body tag of source 

window. 

<script language="javascript"> 

 $(document).ready(function()  

{  

 $('#txtName').css("background-color", "Red").val("Test"); 

 $('#btnSubmit').click(function() {alert('Button Clicked!');}); 

 });  

</script> 
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(6) Save the changes and execute the web page to get following result. 

Output: 

 

Example: Give an example of JQuery selector. 

Include a web form in a web application. Then add the following code:  

<body> 

<form id="form1" runat="server"> 

<script type="text/javascript"> 

 $(document).ready(function ()  

 { 

  $('#txtName').css("background-color", "Red").val("Test"); 

  $("p").css("color", "red"); 

  $("p#intro").css("color", "yellow"); 

  $("p.a").css("color", "blue"); 

  $("h1,h2").css("color", "gray"); 

  $("*").css("background-color", "Green"); 

  $('#btnSubmit').click(function () { 

alert('Button Clicked!'); 

  }); 

  $("#txtName").focus(function () 

{ $("#txtName").css("background-color", "blue"); }); 

  $("p#intro").mouseover(function () 

{ $("p#intro").css("background-color", "pink"); }); 

  });  

</script> 

<div> 

<asp:ScriptManager ID="ScriptManager1" runat="server"> 
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<Scripts> 

<asp:ScriptReference Path ="~/Scripts/jquery-1.4.1.js" /> 

</Scripts> 

 

</asp:ScriptManager> 

<asp:TextBox ID="txtName" runat="server"></asp:TextBox> 

<asp:Button ID="btnSubmit" runat="server" Text="Button" /> 

<br/> 

<p>first para</p> 

<p>second para</p> 

<p id="intro">Third para with id-intro</p> 

 

<p class="a">class a para</p> 

<p class="a">class a para</p> 

 

<h1>heading 1</h1> 

<h2>heading 2</h2> 

 

</div> 

</form> 

 

</body> 

Output: 

 

Example: Given an example of JQuery effects. 
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Include a web form in a web application. Then add the following code. To 

view the result properly add the code of one button at a time. 

<form id="form1" runat="server"> 

<div> 

 

<script type="text/javascript"> 

  $(document).ready(function () { 

   $('h1').hide(1000); 

   $('h1').show(2000); 

   $('h1').toggle(3000); 

   $("h1").slideDown(4000); 

   $("h1").slideUp(5000); 

   $("h1").slideToggle(6000); 

   $("p").fadeOut(7000); 

 

  /* $('h1').animate({ 

opacity: 0.4, 

marginLeft: '50px', 

fontSize: '100px' 

   }, 8000); 

   */ 

   $("#Button1").click(function () { 

    $("p").hide(500); 

   }); 

   $("#Button2").click(function () { $("p").show(200); }); 

   $("#Button3").click(function () { $("p").toggle(); }); 

   $("#Button4").click(function () { 

$("p").slideDown(1000); }); 

   $("#Button5").click(function () { $("p").slideUp(1000); 

}); 

   $("#Button6").click(function () { 

$("p").slideToggle(1000); }); 

   $("#Button7").click(function () { $("p").fadeIn(4000); 

}); 

   $("#Button8").click(function () { $("p").fadeOut(4000); 

}); 

   });  
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</script> 

<asp:ScriptManager ID="ScriptManager1" runat="server"> 

<Scripts> 

<asp:ScriptReference Path="~/Scripts/jquery-1.4.1.js" /> 

</Scripts> 

 

</asp:ScriptManager> 

<br /> 

<br /> 

 

<p>first para</p> 

<h1>first heading</h1> 

&nbsp;   <asp:Button ID="Button2" runat="server" 

Text="Button" /> 

&nbsp; 

<asp:Button ID="Button3" runat="server" Text="Button" /> 

&nbsp;&nbsp; 

<asp:Button ID="Button4" runat="server" Text="Button" /> 

&nbsp;&nbsp; 

<asp:Button ID="Button5" runat="server" Text="Button" /> 

&nbsp;  

 

<asp:Button ID="Button6" runat="server" Text="Button" /> 

&nbsp; 

<asp:Button ID="Button7" runat="server" Text="Button" /> 

&nbsp; 

<asp:Button ID="Button8" runat="server" Text="Button" /> 

&nbsp; 

<asp:Button ID="Button9" runat="server" Text="Button" /> 

 

</div> 

</form> 
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Output: 

 

Example: Write a Program using JQuery to Hide, Show and Bold the 

paragraph on click of a button or paragraph.    

GUI: 

 

Coding: 

<html xmlns="http://www.w3.org/1999/xhtml"> 

<head runat="server"> 

    <title></title> 

    <script src="Scripts/jquery-1.4.1.js" 

type="text/javascript"></script>  <script type="text/javascript"> 

                        $(document).ready(function () { 

 

                            $("p").click(function () { 

                                $(this).css({ 'font-weight': 'bold' }); 

                                $(this).hide(); 

                              

                            }); 

                            $("#btnHide").click(function () { $("p").hide(); }); 

 

                            $("#btnBold").click(function () { $("p").css({ 'font-

weight': 'bold' }); }); 
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                            $("#btnShow").click(function () { $("p").show(); }); 

 

         

                        });      

    </script> 

</head> 

 

<body> 

    <form id="form1" runat="server"> 

       <p> ASP.NET with C# is simple </p> 

    

        <asp:Button ID="btnHide" runat="server" Text="Hide"/> 

    

      <br /> 

   

   <br /> 

           <asp:Button ID="btnBold" runat="server" Text="Bold" /> 

 

      <br /> 

<br /> 

        <asp:Button ID="btnShow" runat="server" Text="Show" /> 

     

    </form> 

</body> 

</html> 

 

6.3 WEB APPLICATIONS USING ASP.NET AJAX 

Aim: Ajax Applications 

Concept: 

AJAX stands for Asynchronous JavaScript and XML. With the help of 

AJAX exchanging data with a server and updating parts of a web page 

without reloading the whole page is possible. It is a way of transferring 

data between the server and client without the sending the entire page and 

thereby creating a complete postback. This gives good experience for the 

user as loading dynamic content can be done in the background without 
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refreshing the page and redrawing the entire page. It is a method for 

creating fast and dynamic web pages. The web pages which do not use 

AJAX have to reload the entire page if the content should change.  

Examples of web applications using AJAX: YouTube, Google Maps and 

Gmail. 

The toolbox of website created in Visual Studio IDE contains a group of 

AJAX controls called the AJAX Extensions. 

 

Code: 

Example: Include a ScriptManager control in a webpage, and then add an 

UpdatePanel control. Inside the updatepanel control add a label to display 

the result and button control to check the result. 

The design view looks as follows: 

 

After adding the controls the source code will look as follows: 

<asp:ScriptManager ID="ScriptManager1" runat="server"> 

</asp:ScriptManager> 

<asp:UpdatePanel ID="UpdatePanel1" runat="server"> 

<ContentTemplate> 

<asp:Label ID="lblResult" runat="server" Text="Label"></asp:Label> 

<br /> 

<asp:Button ID="btnTimeCheck" runat="server" Text="Time check" /> 

</ContentTemplate> 

</asp:UpdatePanel> 

Then add code for button click event as follows: 

protected void btnTimeCheck_Click(object sender, EventArgs e) 
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 { 

 string time = DateTime.Now.ToLongTimeString(); 

 

 lblResult.Text = time; 

 } 

Execute the web page and click the button. The label will be updated with 

the current time. Try repeatedly clicking the button and you will see the 

label get the current timestamp each time. Notice the absence of a blinking 

window and a running status bar is done without updating anything but the 

label.  

If you want to see how the page would work without AJAX then set the 

enablepartialrendering property of the ScriptManager to false. 

<asp:ScriptManager ID="MainScriptManager" runat="server" 

enablepartialrendering="false" /> 

This will disallow the use of partial rendering on the page and show how it 

would work without AJAX. 

Example: In the above example add theUpdateProgress control after the 

UpdatePanel control. Select the UpdateProgress control and set its 

AssociatedUpdatePanelID property as UpdatePanel1. Between the 

<UpdateProgress> tags create a <ProgressTemplate> tag with the content 

as Please wait. 

The design view looks as follows: 

 

After adding the controls the source code will look as follows: 

<asp:ScriptManager ID="ScriptManager1" runat="server"> 

</asp:ScriptManager> 

<asp:UpdatePanel ID="UpdatePanel1" runat="server"> 

<ContentTemplate> 

<asp:Label ID="lblResult" runat="server" Text="Label"></asp:Label> 

<br /> 

<asp:Button ID="btnTimeCheck" runat="server" Text="Time check" /> 

</ContentTemplate> 

</asp:UpdatePanel> 
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<asp:UpdateProgress ID="UpdateProgress1" runat="server"  

 AssociatedUpdatePanelID="UpdatePanel1"> 

<ProgressTemplate>please wait</ProgressTemplate> 

</asp:UpdateProgress> 

Then add code for page load event as follows: 

protected void Page_Load(object sender, EventArgs e) 

 { 

 System.Threading.Thread.Sleep(2000); 

 } 

Save all your changes and execute the web page. Click the button and 

shortly after you click the button, you should see the UpdateProgress 

control appear that displays text Please wait. 

Output: 

 

Example: Include a ScriptManager control and updatepanel control in a 

webpage. Then add timer control inside the updatepanel control and Set 

the timer control interval property to number of milliseconds after which 

you want the page update. Inside the updatepanel add a label to display the 

result. 

The design view looks as follows: 

 

It will generate the following source code: 

<asp:ScriptManager ID="ScriptManager1" runat="server"> 

</asp:ScriptManager> 

<asp:UpdatePanel ID="UpdatePanel1" runat="server"> 
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</asp:UpdatePanel> 

<asp:UpdatePanel ID="UpdatePanel2" runat="server"> 

<ContentTemplate> 

<asp:Timer ID="Timer1" runat="server" Interval="6000"> 

</asp:Timer> 

<br /> 

<asp:Label ID="Label1" runat="server" Text="Label"></asp:Label> 

</ContentTemplate> 

</asp:UpdatePanel> 

Then add following code to your webpage: 

protected void Timer1_Tick(object sender, EventArgs e) 

 { 

 Label1.Text = System.DateTime.Now.ToString(); 

 } 

Execute the web page and you will see the label will be updated with the 

current date and time after every 6000 milliseconds. 

Example: Create Web application to display time in textbox when user 

click on show Time button. Implement 2 second delay in between, and 

within 2 seconds delay  display message plz wait for some time…..( using 

AJAX control).  

GUI: 

 

Property Settings: 

Control Property Value 

ScriptManager Id ScriptManager1 

UpdatePannel Id UpdatePanel1 

TextBox Id txtResult 

Button Id btnShowTime 

UpdateProgress Id UpdateProgress1 

 AssociatedUpdateP

anelId 

UpdatePanel1 
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Source Code: 

<html xmlns="http://www.w3.org/1999/xhtml"> 

<head runat="server"> 

    <title></title> 

</head> 

<body> 

    <form id="form1" runat="server"> 

    <p> 

        <asp:ScriptManager ID="ScriptManager1" runat="server"> 

        </asp:ScriptManager> 

    </p> 

    <asp:UpdatePanel ID="UpdatePanel1" runat="server"> 

        <ContentTemplate> 

            <asp:TextBox ID="txtResult" runat="server"></asp:TextBox> 

            <asp:Button ID="btnShowTime" runat="server" 

onclick="Button1_Click"  

                Text="Show Time" /> 

        </ContentTemplate> 

    </asp:UpdatePanel> 

    <asp:UpdateProgress ID="UpdateProgress1" runat="server"  

        AssociatedUpdatePanelID="UpdatePanel1" DisplayAfter="50"> 

    <ProgressTemplate> plz wait for some time….</ProgressTemplate>  

    </asp:UpdateProgress> 

    <p> 

        <br /> 

    </p> 

    <p> 

        &nbsp;</p> 

    <p> 

        &nbsp;</p> 

    <p> 

        &nbsp;</p> 

    <div> 

     



 

 206 

Structure of C Program 

 

    </div> 

    </form> 

</body> 

</html> 

 

Coding: 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Web; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

 

namespace WebApplication2 

{ 

    public partial class Ajax : System.Web.UI.Page 

    { 

 

        protected void btnShowTime_Click(object sender, 

EventArgs e) 

        { 

            string time = DateTime.Now.ToLongTimeString(); 

 

            txtResult.Text = time; 

    

        } 

 

        protected void Page_Load(object sender, EventArgs e) 

        { 

            System.Threading.Thread.Sleep(2000);   

        } 

 

    } 

} 
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Example: Design a web page to visually verify, that the Ajax controls 

performs partial post back of a page rather than the full post back unlike 

the standard control. 

GUI: 

Property Settings: 

 

Control Property Value 

ScriptManager Id ScriptManager1 

UpdatePannel Id UpdatePanel1 

Timer Id Timer1 

 Interval 1000 

Label Id lblResult 

 Text Todays date and time: 

 

Source Code: 

<%@ Page Title="" Language="C#" MasterPageFile="~/Site1.Master" 

AutoEventWireup="true" CodeBehind="WebForm5.aspx.cs" 

Inherits="WebApplication2.WebForm5" %> 

<asp:Content ID="Content1" ContentPlaceHolderID="head" 

runat="server"> 

</asp:Content> 

<asp:Content ID="Content2" 

ContentPlaceHolderID="ContentPlaceHolder1" runat="server"> 

    <asp:ScriptManager ID="ScriptManager1" runat="server"> 

    </asp:ScriptManager> 

    <asp:UpdatePanel ID="UpdatePanel1" runat="server"> 

        <ContentTemplate> 

            <asp:Label ID="lblResult" runat="server" Text="Todays date 

and time: "></asp:Label> 

            

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nb

sp;&nbsp;&nbsp;&nbsp;&nbsp; 

            <br /> 
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            <br /> 

            <asp:Timer ID="Timer1" runat="server" Interval="1000" 

ontick="Timer1_Tick"> 

            </asp:Timer> 

            &nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; 

        </ContentTemplate> 

    </asp:UpdatePanel> 

</asp:Content> 

 

Coding: 

protected void Timer1_Tick(object sender, EventArgs e) 

        { 

            string time = DateTime.Now.ToLongTimeString(); 

 

            lblResult.Text = "Todays date and time: " + time; 

 

        } 

 

Example: Create a web application to demonstrate use of various Ajax 

controls. 
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XMLFile.xml  

<?xml version="1.0" encoding="utf-8" ?>  

<Advertisements>  

<Ad>  

<ImageUrl>Tulips.jpg</ImageUrl>  

</Ad>  

<Ad>  

<ImageUrl>Chrysanthemum.jpg</ImageUrl>  

</Ad>  

</Advertisements> 

.aspx 

<%@ Page Language="C#" AutoEventWireup="true" 

CodeFile="updateprogress.aspx.cs" Inherits="updateprogress" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  

<html xmlns="http://www.w3.org/1999/xhtml">  

<head runat="server">  

<title></title>  

</head>  

<body>  

<form id="form1" runat="server">  

<div>  

<asp:ScriptManager ID="ScriptManager1" runat="server">  

</asp:ScriptManager>  

<asp:UpdatePanel ID="UpdatePanel3" runat="server">  

<ContentTemplate>  

<asp:Button ID="Button1" runat="server" Text="Show Time"  

onclick="Button1_Click" />  

<asp:TextBox ID="TextBox1" runat="server"></asp:TextBox>  

<br />  

<asp:UpdateProgress ID="UpdateProgress1" runat="server"  

AssociatedUpdatePanelID="UpdatePanel3">  

<ProgressTemplate>  

Please wait for sometime.......<br />  

</ProgressTemplate>  
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</asp:UpdateProgress>  

<br />  

</ContentTemplate>  

</asp:UpdatePanel>  

<asp:UpdatePanel ID="UpdatePanel4" runat="server">  

<ContentTemplate>  

<asp:Timer ID="Timer1" runat="server" Interval="1000">  

</asp:Timer>  

<asp:AdRotator ID="AdRotator2" runat="server" 

DataSourceID="XmlDataSource1"  

Height="150px" Width="150px" />  

<asp:XmlDataSource ID="XmlDataSource1" runat="server" 

DataFile="~/XMLFile.xml">  

</asp:XmlDataSource>  

<br />  

</ContentTemplate>  

</asp:UpdatePanel>  

</div>  

</form>  

</body>  

</html> 

.aspx.cs  

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Web;  

using System.Web.UI; 

using System.Web.UI.WebControls;  

public partial class updateprogress : System.Web.UI.Page  

{  

protected void Page_Load(object sender, EventArgs e)  

{  

}  

protected void Button1_Click(object sender, EventArgs e)  

{  
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System.Threading.Thread.Sleep(2000);  

TextBox1.Text = DateTime.Now.ToLongTimeString();  

}  

} 

Output: 

 

6.4 WEBSITES USING MASTER PAGES AND THEMES 

Aim: Master Pages 

Concept: 

Master pages are to make a consistent layout for an application. Using 

which one can create one master page that holds the layout and common 

functionality of the whole application and upon this master page, all the 

other web pages can be build, which are called as Content Pages.While 

creating a web application simply build master page first and then build 

content pages for it. As well as while creating the content pages bind them 

to the master page which was created before. Master page and content 

pages are merged at runtime to give the Final page. 
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Code: 

Create a web application to demonstrate use of Master Page with 

applying Styles and Themes for page beautification. 

 

Code:  

StyleSheet.css  

body  

{  

border-style: dashed;  

background-color: Lime;  

font-family: Arial, Helvetica, sans-serif;  

font-size: 18px;  

}  

Theme1-SkinFile.skin  

<asp:Label runat="server" ForeColor="red" FontSize="14pt" Font-

Names="Verdana"  

SkinID="LabelSkin"/>  

<asp:Label runat="server" ForeColor="Blue" FontSize="25pt" Font-

Names="Verdana" />  

<asp:button runat="server" Borderstyle="solid" BorderWidth="2px" 

Bordercolor="Blue"  

Backcolor="Blue"/>  

MasterPage.master  

<%@ Master Language="C#" AutoEventWireup="true" 

CodeFile="MasterPage.master.cs" Inherits="MasterPage" %>  

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 

Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-

transitional.dtd">  
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<html xmlns="http://www.w3.org/1999/xhtml">  

<head runat="server">  

<title>TyBScIT</title>  

<asp:ContentPlaceHolder id="head" runat="server">  

</asp:ContentPlaceHolder>  

<link href="Styles/StyleSheet.css" rel="stylesheet" type="text/css" />  

</head> <body>  

<form id="form1" runat="server">  

<div>  

<h1>TYBScIT Sem V Subjects</h1>  

<asp:ContentPlaceHolder id="ContentPlaceHolder1" runat="server">  

</asp:ContentPlaceHolder>  

</div>  

</form>  

</body>  

</html> 

ContentPage.aspx  

<%@ Page Title="" Language="C#" 

MasterPageFile="~/MasterPage.master" AutoEventWireup="true" 

CodeFile="ContentPage.aspx.cs" Inherits="Default2" 

Theme="Theme1"%>  

<asp:Content ID="Content1" ContentPlaceHolderID="head" 

Runat="Server">  

</asp:Content>  

<asp:Content ID="Content2" 

ContentPlaceHolderID="ContentPlaceHolder1" Runat="Server">  

<asp:Label ID="Label1" runat="server" Text="Software Project 

Management"></asp:Label>  

<br />  

<br />  

<asp:Label ID="Label2" runat="server" Text="Internet of 

Things"></asp:Label>  

<br />  

<br />  

<asp:Label ID="Label3" runat="server" Text="Advanced Web 

Programming"></asp:Label>  

<br />  
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<br />  

<asp:Label ID="Label4" runat="server"  

Text="Artificial Intelligence/Linux System Administration" 

SkinID="LabelSkin"></asp:Label> 

<br />  

<br />  

<asp:Label ID="Label5" runat="server" Text="Enterprise 

JAVA"></asp:Label>  

<br />  

<br />  

<asp:Button ID="Button1" runat="server" Text="Show" 

onclick="Button1_Click" />  

</asp:Content> 

Output: 

 

 

 

 

***** 
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7.0 OBJECTIVES 

After going through this unit, you will be able to: 

• Able to understand and create web services and clients. 

• Understand Database concepts and connectivity 

• Deploying a web service and configuring the client. 

• To explore interoperability between different frameworks. 

• Implement WS client and server with interoperable systems 

7.1 INTRODUCTION 

The emergence of Web Services: 

Today, the acceptance of the Internet and the development of Internet-

based apps has resulted in a world of distinct business applications that 

coexist in the same technological area but do not communicate with one 

another. The industry's growing need for enablement of Business-to-

business (B2B) and application-to-application (A2A) (A2A), and inter-

process application communication has resulted in an increasing demand 

for Service-oriented architecture. Service-oriented apps make it easier 
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to the exposing of business applications as service components allow 

business applications to be accessed from anywhere.  

The service-oriented architecture approach supports the delivery of 

services over the Internet by leveraging common technologies such as 

XML by utilizing Web technologies. Exposing the underlying application 

components and using platform-neutral standards allows them to be 

accessed by any application, platform, or device, and from any place.  

This phenomenon is now widely used in the implementation and is usually 

referred to as Web services. Although this approach permits 

communication between apps with the inclusion of service activation 

technologies and open technology standards, it may also be used to 

publish services in an Internet-accessible yellow pages registry. This will 

reshape and revolutionize how businesses interact over the Internet. 

This exciting new technology establishes the strategic vision for the future 

generation of virtual business models, as well as the limitless possibilities 

for businesses engaging in business collaboration and business process 

management through the Internet. 

7.2 WHAT ARE WEB SERVICES? 

The notion of service-oriented architecture underpins web services (SOA). 

SOA is the most recent evolution of distributed computing, allowing 

software components from various systems, such as application functions, 

objects, and processes, to be exposed as services.  

"Web services are loosely connected software components supplied 

through Internet standard protocols," according to Gartner research (June 

15, 2001). In a nutshell, Web services are self-describing and modular 

business applications that expose the business logic as services over the 

Internet via programmable interfaces and Internet protocols in order to 

provide means to identify, subscribe to, and activate those services. Web 

services, which are based on XML standards, can be created as loosely 

connected application components in any programming language, 

protocol, or platform. This enables the delivery of business applications as 

a service to anybody, at any time, in any place, and on any platform. 

Consider the basic scenario in Figure 7.1, in which a travel reservation 

services provider exposes its business applications as Web services to a 

wide range of consumers and application clients. These business 

applications are given by several travel businesses located in various 

networks and geographical areas. 
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7.3 CHARACTERISTICS OF WEB SERVICES 

Web-based B2B communication has been around for a while. These Web-

based B2B solutions are often built on bespoke and proprietary 

technologies and are designed for data exchange and transaction 

processing via the Internet. B2B, on the other hand, has its own set of 

issues. Connecting new or existing apps and adding new business partners, 

for example, has long been a hurdle in B2B communication. 

As a result, the underlying business applications' scalability may suffer in 

some circumstances. Ideally, business applications and information from a 

partner company should be able to connect with potential partners' 

applications without changing the system or its resources. To solve these 

problems, it is apparent that standard protocols and data formats are 

required to enable smooth and scalable B2B applications and services. 

Web services, which use open standards, present a solution to these 

problems. Figure 7.2 depicts a typical B2B infrastructure (e-marketplace) 

that uses XML to encode data between apps on the Internet. 

 

Fig:7.2 Using XML for encoding data. 
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By utilizing an XML-based data exchange format and industry-standard 

delivery protocols, web services enable enterprises to connect, cooperate, 

and perform commercial transactions using a lightweight infrastructure. 

The basic characteristics of a Web services application model are as 

follows: 

● Web services are built on XML communications, therefore the data 

sent between the Web service provider and the user is defined in 

XML. 

● Web services enable the integration of business applications across 

platforms via the Internet. 

● Developers can utilize any common programming language, such as 

Java, C, C++, Perl, Python, C#, and/or Visual Basic, as well as its 

existing application components, to create Web services. 

● Web services are not intended to handle presentations in the same 

way that HTML is—they are designed to create XML for consistent 

accessibility via any software program, platform, or device. 

● Because Web services are built from loosely linked application 

components, each component is offered as a service with its own set 

of capabilities. 

● Web services employ industry-standard protocols such as HTTP and 

may be accessed simply over corporate firewalls. 

● Many different sorts of clients can use web services. 

● The capability of web services ranges from a simple request to a 

complicated commercial transaction involving several resources. 

● For designing and deploying web services, all platforms, including 

J2EE, CORBA, and Microsoft.NET, provide considerable support. 

● Web services are located and activated dynamically from public and 

private registries based on industry standards such as UDDI and 

ebXML. 

7.3.1 Why use Web services?: 

Web applications traditionally provide interaction between an end user 

and a Web site, but Web services are service-oriented and allow 

application-to-application communication via the Internet as well as 

simple access to heterogeneous applications and data. devices. The 

following are the primary technological reasons for preferring Web 

services over Web applications. 

Applications: 

● Web services can be invoked across firewalls using XML-based RPC 

methods.  
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● Web services, which are based on XML communications, provide a 

cross-platform, cross-language solution. 

● Using a lightweight architecture, web services make application 

integration easier without jeopardizing scalability  

● Web services facilitate interoperability between disparate 

applications. 

7.3.2 Web Service Architecture: 

The web service architecture may be seen in two ways.   

The first step is to look at each web service actor's specific job.  

The second step is to investigate the newly developing web service 

protocol stack. 

● Web services roles: Within the web service architecture, there are 

three key responsibilities. 

● Service Provider: This is the web service provider. The service is 

implemented and made available on the Internet by the service 

provider. 

● Service Requestor: This refers to any online service user. By 

initiating a network connection and making an XML request, the 

requestor makes use of an existing web service. 

● Service Registry: This is a logically consolidated service directory. 

The register serves as a single location for developers to launch new 

services or locate current ones. As a result, it functions as a 

centralized clearinghouse for businesses and their services. 

 

Figure: 7.1 Architecture of web services. 

Web Service Protocol Stack:  

Examining the evolving web service protocol stack provides a second way 

to evaluate the web service architecture. The stack is continually 

developing, but it now consists of four major levels. 
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Transport Service: 

This layer is in charge of transferring messages across programs. This 

layer currently contains Hyper Text Transfer Protocol (HTTP), Simple 

Mail Transfer Protocol (SMTP), File Transfer Protocol (FTP), and 

emerging protocols such as Blocks Extensible Exchange Protocol (BEEP) 

(BEEP). 

Messaging in XML: 

This layer is in charge of encoding communications in a standard XML 

format so that they may be interpreted on both ends. This layer currently 

comprises XML-RPC and SOAP. 

Service Description: 

This layer is in charge of specifying the public interface to a particular 

web service. The Web Service Description Language is currently used to 

describe services (WSDL). 

Service Discovery: 

This layer is in charge of centralizing services into a centralized registry 

and offering simple publish/find capabilities. Currently, service discovery 

is performed using the Universal Description, Discovery, and Integration 

(UDDI) protocol (UDDI).As web services expand, more layers and 

technologies may be added to each tier.  

 

Figure 7.2: Web service protocol stack 

10.4 CREATING AND CONSUMING WEB SERVICES 

This section explains how to integrate WebCenter sites with remote 

applications over the internet using web services protocols. In the context 

of the Web center sites development framework, it teaches you how to 

create and consume web services. Creating web services can be done  

● Using Predefined web services 
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● Creating custom web services 

Using Predefined Web Services: 

WebCenter Sites contains a full range of asset-delivery functionalities that 

are implemented as web services. These services are accessible by any 

technology that can generate a web-services-enabled client. The web-

service capabilities provided are equivalent to the existing WebCenter 

Sites APIs (XML, JSP, Java, and COM).  

Each provided service is represented by a predetermined WSDL (web 

services description language) file including descriptions of different web-

service actions. Individual WSDL files define the interface and methods 

for WebCenter Sites functionalities that correspond to web-services 

operations. According to function, related operations are grouped and 

collectively described. Most of the time, you will be able to regulate how 

clients interact with WebCenter Sites. However, for access by possibly 

unknown client programs, the given WSDL files can also be posted to a 

URL and registered for remote access through UDDI (universal 

description, discovery, and integration). This contains the following steps. 

Accessible Information: 

Any SOAP-enabled web services client that adheres to the prescribed 

WSDL requirements can access the following information from the 

WebCenter Sites database:  

● A content management site's site map 

● A PDF file, for example, is an example of blob data. 

● A list of all the eligible asset types and asset subtypes available in a 

content management system. 

● Assets matching the entered search parameters are shown below. 

● Metadata connected with a certain item 

WSDL File Location: 

Predefined WSDL files for WebCenter Sites are automatically installed 

with the WebCenter Sites application in the following location: 

http://install_dir/futuretense_cs/Xcelerate/wsdl/*.wsdl 

Process flow for Predefined Web services 

The general processes shown below describe how a request from a web 

services client software is handled using a WSDL file supplied: 

● The given WSDL file describes the request format (input data 

anticipated by WebCenter Sites) as well as the return data format. The 

WSDL file converts standard data types from Java, Visual Basic, and 

other computer languages to XML schema data types 

http://install_dir/futuretense_cs/Xcelerate/wsdl/*.wsdl
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● The client application employs WSDL instructions to convert data 

from an input source (for example, a structured file) to an XML 

schema that is compatible with the WebCenter Sites web service 

interface. 

● The client creates a SOAP envelope with the necessary data and sends 

it to the content management site. 

● The client creates a SOAP envelope with the necessary data and sends 

it to the content management site. 

● The SOAP message is received by WebCenter Sites. 

● An XML parser and converter tool convert the data in the SOAP 

message to the WebCenter Sites format. 

● WebCenter Sites calls the necessary seed classes. 

● Seeds do the WebCenter Sites activity provided. 

● WebCenter Sites sends requested data (name/value pairs) to the client 

application in the output format described by the WSDL file. 

● The client application's SOAP processor converts the XML schema 

data types to native data types for the programming language in use. 

Consider Data for Predefined Web services: 

Data for the specified WSDL operations is given to your software via 

RPC-style interactions (rather than exchanging complete XML 

documents). These are large strings, but WebCenter Sites also include 

classes that deal with native objects that have complicated data types, such 

as the Search States and ILists. 

Generating the client Interface: 

Create an interface for your client application using the WSDL files. There 

are a number of tools available for generating client code from WSDL 

files. These tools may provide output in a variety of programming 

languages. Select a tool that generates code in the target language for your 

client application and execute it against the WSDL file describing the 

operations you want. The client stub that results make all WebCenter Sites 

functions available to your client software. 

Writing Client calls: 

The code generated from the WSDL file provides an interface to 

WebCenter Sites functions. Once available, you can call the functions 

from your application, as needed. 

Using Custom Web Services: 

You may construct web services with WebCenter Sites that map data from 

any WebCenter Sites function that you want to expose. The current 
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WebCenter Sites development environment provides a familiar foundation 

for creating web services due to its support for XML, Java, and JSP. You 

may generate a SOAP response and stream SOAP wrapped data to and 

from apps using the specified tag set. SOAP requests are processed using 

the WebCenter Sites delivery capabilities and page-evaluation pipeline, 

much like pre-configured web services. The client for web services is 

software, not a browser. 

Process flow for Predefined Web services: 

● The general steps that follow explain how a request from a web 

services client software is processed: 

● The client software encapsulates any needed inputs in SOAP and 

sends them to WebCenter Sites. 

● The client follows the instructions in the WSDL file to convert data 

from an input source (for example, a structured file) to an XML 

format that matches what the WebCenter Sites web service interface 

requires. 

● The client creates a SOAP envelope with the necessary data and sends 

it to the content management site. 

● The SOAP message is received by WebCenter Sites. 

● An XML parser and converter tool convert the data in the SOAP 

message to the WebCenter Sites format. 

● WebCenter Sites calls the necessary seed classes. 

● The given WebCenter is invoked by the seeds. 

● WebCenter Sites sends requested data (name/value pairs) to the client 

application in the output format described by the WSDL file. 

● The client application's SOAP processor converts the XML schema 

data types to native data types for the programming language in use. 

Considering Data for Custom Web Services: 

Data is given to your program using RPC-style exchanges (rather than 

sharing complete XML documents). Consider your data and make sure 

you're dealing with basic XSI data types. WebCenter Sites natively 

supports all W3C XSI basic data types. 

Creating a Web Center Sites Page:  

Each online service necessitates the inclusion of a page in the Site Catalog 

table. The Site Catalog page entry is a name that links to the element that 

invokes the WebCenter Sites function provided by your web service. The 

Site Catalog holds all valid entries for your site's pages, including those 

that call web services. 
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The page is accessed by a client request. In turn, the WebCenter Sites 

answer is encased in SOAP and delivered to the client. Remember that the 

client for web services is a program (rather than a browser), and the 

answer is XML (instead of HTML). 

Steps for Creating a WebCenter Sites page for web services 

● Log in to WebCenter Sites using Oracle WebCenter Sites Explorer. 

Refer to the online assistance or the directions in this handbook for 

further information.  

● Open the Site Catalog table in the left pane.  

● Choose a folder for your website.  

● Create an entry in the Site Catalog database for the last portion of the 

page name for your web service in the page name column.   

● Create a root entry for your web service in the root element field. 

(Including the Site Catalog item in the Site Catalog root prevents a 

table lookup and guarantees that the first child element's element 

name is mapped to the provided page name.) 

● Add the following optional arguments to any of the resargs variables, 

if applicable: 

cs. session=false disables application server session management for the 

duration of the SOAP request, not utilizing existing session objects or 

generating new session objects on the current request's behalf. This 

increases speed by minimizing the strain on the application server for 

native requests and requests from clients who do not require session 

persistence. Although it may be used on any page, the cs.session=false 

resarg is most commonly associated with SOAP services. 

The cs.contenttype=text/xml specifies that the root element is ready for 

processing. It specifically causes the XML engine to correctly respect 

namespace on tags and disables default HTML compression. This is only 

necessary if you anticipate the request to arrive from a browser. You must 

include this resarg in the web services request unless it is always received 

as a SOAP request. 

● In the csstatus field, enter Live, or the appropriate status at this time.  

● Choose File, then Save All, or click the Save All toolbar button to 

save your work. 

Writing a Web center Sites Element: 

The code for the function you wish to expose is contained in the 

WebCenter Sites element. The element is in charge of handling data and 

formatting the SOAP answer. Include the SOAP XML elements included 

with WebCenter Sites in your code to format the SOAP answer. 

WebCenter Sites creates the XML for the SOAP envelope automatically.  
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Because XML and its SOAP implementation have stricter parsing 

requirements than HTML, WebCenter Sites components designed for web 

services in XML and JSP must not contain unnecessary whitespace or 

comments. Extra whitespace or comments can distort the SOAP message 

since XML and JSP pages are treated the same as HTML pages and are 

not screened by WebCenter Sites. Only after the soap. message element 

should comments (XML or JSP) occur. 

Creating a WSDL File: 

WSDL (web services description language) files define the web service so 

that a basic web services client may be produced automatically based on 

the information contained inside them. If you are not utilizing one of the 

standard services included with WebCenter Sites, you may develop your 

own WSDL file to describe your web service. 

A WSDL file contains the SOAP address, SOAP action, a description of 

the request format (input data anticipated by WebCenter Sites), and the 

return data format. The WSDL file converts standard data types from Java, 

Visual Basic, and other computer languages to XML schema data types. 

To get started, use any of the provided WSDL files for WebCenter Sites 

functionalities as a template. 

WSDL File Example: 

<?xml version="1.0" encoding="utf-8"?> 

<definitions xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" 

 xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" 

 xmlns:s="http://www.w3.org/2001/XMLSchema" 

 xmlns:s0="http://FatWire.com/someuri/" 

 xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" 

 xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/" 

 xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/" 

 targetNamespace="http://FatWire.com/someuri/" 

 xmlns="http://schemas.xmlsoap.org/wsdl/"> 

   <types> 

   </types> 

   <message name="HelloWorldIn"> 

      <part name="echoString" type="s:string"/> 

   </message> 

   <message name="HelloWorldOut"> 

      <part name="echoStringOut" type="s:string"/> 

   </message> 
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   <portType name="HelloWorldPortType"> 

      <operation name="helloworld"> 

         <documentation>FOR LATER</documentation> 

         <input message="s0:HelloWorldIn"/> 

         <output message="s0:HelloWorldOut"/> 

      </operation> 

   </portType> 

   <binding name="HelloWorldBinding" type="s0:HelloWorldPortType"> 

      <soap:binding transport="http://schemas.xmlsoap.org/soap/ 

       http" style="rpc"/> 

      <operation name="helloworld"> 

         <soap:operation soapAction="WebServices/" /> 

         <input> 

            <soap:body use="encoded"/> 

         </input> 

         <output> 

            <soap:body use="encoded"/> 

         </output> 

      </operation> 

   </binding> 

   <service name="HelloWorld"> 

      <port name="HelloWorldPort" binding="s0:HelloWorldBinding"> 

         <soap:address 

location="http://localhost:8080/servlet/ContentServer"/> 

      </port> 

   </service> 

</definitions> 

7.5 CREATION OF SIMPLE DATABASE 

XML Databases: 

XML Databases are used to store large amounts of data in XML format. 

As the usage of XML expands in all fields, a safe location to store XML 

documents is essential. The data in the database may be queried using 

XQuery, serialized, and exported into the format of your choice. 

XML Database Types: 
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There are two major types of XML databases: 

XML- enabled 

Native XML (NXD) 

XML - Enabled Database:  

The extension offered for the conversion of XML documents is known as 

an XML-enabled database. This is a relational database, which stores data 

in tables made up of rows and columns. The tables include a collection of 

records, which are made up of fields. 

Native XML Database: 

The container, rather than the table structure, is the foundation of a native 

XML database. It can hold a big number of XML documents and data. 

The XPath expressions query the native XML database. 

Native XML databases have a competitive edge over XML-enabled 

databases. It is more competent than an XML-enabled database for 

storing, querying, and maintaining XML documents. Example 

Following example demonstrates XML database − 

<?xml version = "1.0"?> 

<contact-info> 

   <contact1> 

      <name>Tanmay Patil</name> 

      <company>TutorialsPoint</company> 

      <phone>(011) 123-4567</phone> 

   </contact1> 

  

   <contact2> 

      <name>Manisha Patil</name> 

      <company>TutorialsPoint</company> 

      <phone>(011) 789-4567</phone> 

   </contact2> 

</contact-info> 

Here, a table of contacts is created that holds the records of contacts 

(contact1 and contact2), which in turn consists of three entities − name, 

company and phone. 

A basic text editor or any browser may be used to examine an XML 

document. XML is supported by the majority of popular browsers. XML 

files may be opened in the browser by double-clicking the XML document 

(if it is a local file) or by typing the URL path in the address bar (if the file 
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is on the server), just like any other file. The ".xml" suffix is used to store 

XML files. 

With Web Services, you can easily get your data through the Internet.  We 

will use Web Services because we assume that the App should be used on 

the Internet outside the Firewall). The Database is located on a Server that 

has no direct access to the Internet. 

Creating a Simple Web Application Using a MySQL Database: 

MySQL is a well-known open-source database management system that is 

widely used in online applications due to its speed, flexibility, and 

dependability. SQL, or Structured Query Language, is used by MySQL to 

access and process data stored in databases. 

Organizing the Structure: 

A two-tier architecture, in which a client connects directly with a server, 

can be used to develop simple web applications. In this lesson, a Java web 

application uses the Java Database Connectivity API to interface directly 

with a MySQL database. Essentially, the MySQL Connector/J JDBC 

Driver allows communication between the Java code recognized by the 

application server (the Glassfish server) and any SQL text understood by 

the database server (MySQL). 

In this lesson, you will create two JSP pages for your application. In each 

of these pages, you utilize HTML and CSS to create a basic interface and 

JSTL technology to do the logic that directly searches the database and 

puts the results into the two pages. Subject and Counselor are database 

tables contained in the MySQL database, MyNewDatabase, which you 

build by finishing the Connecting to a MySQL Database lesson. Consider 

the two-tiered scenario below. 

The welcome page (index.jsp) displays a simple HTML form to the user. 

When a browser accesses index. jsp, the JSTL code within the page 

launches a query against MyNewDatabase. Before sending the page to the 

browser, it retrieves data from the Subject database table and puts it into 

the page. When a user submits his or her selection in the HTML form on 

the welcome page, the submit begins a request for the response page 

(response.jsp). Again, the JSTL code on the page launches a query against 

MyNewDatabase. When the page is returned to the browser, it pulls data 

from both the Subject and Counselor databases and inserts it into the page, 

enabling the user to examine data based on his or her selection. 

Preparing the Application and Database for Communication: 

Setting up a database connection pool is the most effective approach to 

implementing communication between the server and the database. 

Creating a new connection for each client request can be time-consuming, 

especially for applications that get a high number of requests on a regular 

basis. To address this, a connection pool is formed and maintained with a 

large number of connections. Any incoming requests that require access to 
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the application's data layer utilize a connection from the pool that has 

already been formed. Similarly, after a request is done, the connection is 

not terminated, but rather returned to the pool. 

You must advise the application to utilize the data source after configuring 

the data source and connection pool for the server. This is commonly 

accomplished by adding a line to the application's web.xml deployment 

descriptor. Finally, make sure the database driver (MySQL Connector/J 

JDBC Driver) is available to the server. 

7.5.1 Consuming WCF Service: 

WCF services make it possible for other apps to access or consume them. 

Depending on the hosting type, a WCF service can be consumed in a 

variety of ways. In this section, we will walk you through the process of 

consuming a WCF service for each of the main hosting alternatives listed 

below. 

● Consuming WCF Service hosted in IIS 5/6  

● Consuming WCF Service that is self-hosted  

● Consuming WCF Service hosted in Windows Activation Service   

● Consuming WCF Service hosted in Windows Service 

Consuming WCF Service Hosted in IIS 5/6: 

The procedure for consuming a WCF service hosted in IIS 5/6 is detailed 

below. Furthermore, the discussion covers how to create proxy and 

console applications. 

Step 1: After hosting the service in IIS, we must consume it in client 

applications. Before we can develop the client application, we must first 

create a proxy for the service. The client application uses this proxy to 

communicate with the service. Run the Visual Studio 2008 command 

prompt to construct a proxy. We may build the proxy class and its 

configuration information using the service utility. 

 

After executing this command, we will get two files generated in the 

default location. 
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● MyService.cs: Proxy class for the WCF service 

● output.config: Configuration information about the service 

Step 2 − Now, we will start creating the Console application using Visual 

Studio 2008 (Client application). 

 

Step 3 − Add the reference 'System.ServiceModel'; this is the core dll for 

WCF. 

Step 4 − Create a Proxy class. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

 

namespace MyServiceClient { 

   Class Program { 

      Static void Main(string[] args) { 

         // Creating Proxy for the MyService 

         ServiceClient Client = newServiceClient(); 

         Console.WriteLine("Client calling the service..."); 

         Console.WriteLine("Hello Ram"); 

         Console.Read(); 

      } 

   } 

} 
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The output appears as follows : 

 

Consuming Self-hosted WCF Service: 

The full process of consuming a self-hosted WCF Service is discussed 

step by step, with plenty of coding and images as needed.  

Step 1: Now that the service has been hosted, we must implement the 

proxy class for the client. There are several methods for constructing the 

proxy.  

● We may construct the proxy class and its configuration file with end-

points using SvcUtil.exe. 

● Incorporating a Service reference into the client application. 

● Implementing ClientBase class 

Implementing ClientBase is the best practice of the three. If you use the 

other two methods, we must create a proxy class each time we change the 

Service implementation. However, this is not the case with ClientBase. It 

will only create the proxy during runtime. 

For this purpose, create one proxy class, which includes the references of 

System.ServiceModel and MyCalculatorService. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.ServiceModel; 

using MyCalculatorService; 

 

namespace MyCalculatorServiceProxy { 

   // WCF create proxy for ISimpleCalculator using ClientBase 
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   Public class MyCalculatorServiceProxy :  

   ClientBase<ISimpleCalculator>, 

    

   ISimpleCalculator { 

      Public int Add(int num1, int num2) { 

         //Call base to do funtion 

         returnbase.Channel.Add(num1, num2); 

      } 

   } 

} 

Now, create one console application, which includes the references of 

System.ServiceModel and MyCalculatorServiceProxy. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.ServiceModel; 

using MyCalculatorServiceProxy; 

 

namespace MyCalculatorServiceClient { 

   classProgram { 

      Static void Main(string[] args) { 

         MyCalculatorServiceProxy.MyCalculatorServiceProxy proxy = 

newMyCalculatorServiceProxy.MyCalculatorServiceProxy(); 

          

         Console.WriteLine("Client is running at " + 

DateTime.Now.ToString()); 

         Console.WriteLine("Sum of two numbers. 5 + 5 =" + 

proxy.Add(5,5)); 

         Console.ReadLine(); 

      } 

   } 

} 

Step 2: End-point (also known as service) information should be included 

to the client application's configuration file. 
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<?xmlversion = "1.0"encoding = "utf-8" ?> 

<configuration> 

   <system.serviceModel> 

      <client> 

         <endpoint address  

            

="http://localhost:8090/MyCalculatorServiceProxy/ISimpleCalculator" 

            binding = "wsHttpBinding" contract 

"MyCalculatorServiceProxy.ISimpleCalculator"> 

            </endpoint> 

      </client> 

   </system.serviceModel> 

</configuration> 

Step 3 − Before running the client application, you need to run the service. 

Shown below is the output of the client application. 

 

7.6 DESIGNING AND DEPLOYING A SECURE 

WEBSITE 

What is a website?: 

A Web site, according to Wikipedia, is a collection of related Web pages, 

images, videos, or other digital assets that are addressed relative to a 

common Uniform Resource Locator (URL), which often consists of only 

the domain name, or IP address, and the root path ('/') in an Internet 

Protocol-based network. A Web site is hosted on at least one Web server, 

which is connected to the Internet or a private local area network. A 

website is a site or collection of files that is stored on the World Wide 

Web. 

It is accessed with a browser such as Microsoft Internet Explorer, Firefox, 

Safari, or Netscape. Each Web site has a home page (the first page that 
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people view when they visit the site) as well as extra documents and files. 

Individuals, organizations, or businesses control and operate the sites in 

order to promote their own interests. 

The pages of a website are normally accessible via the homepage, also 

known as the Uniform Resource Locator (URL). The browser (the user's 

application for accessing the homepage) transmits and displays the page 

content in accordance with its HTML markup instructions using HTTP 

(the communication mode/program for accessing files contained in the 

Web page). The user, thus, gets the view of the web content/pages. All 

publicly accessible Web sites collectively constitute the World Wide Web, 

commonly known as the Web (and abbreviated as WWW or W3). 

Static and Dynamic Web Sites: 

The information on a static Web site is presented in the same format as it 

is stored on the server. This data is mostly coded in. HTML (Hypertext 

Markup (and the address ends in .htm). The majority of websites are 

static. in the sense that the pages contain pre-defined, unchanging 

information. The same data is retrieved by various users at different times. 

To If you update the content, the files must be manually opened. The data 

has changed, and the new version is being uploaded to the Web. 

Dynamic Web site pages are those that retrieve new information each time 

you visit (such as the most recent news or numerous games you play on 

the Internet). As an example, consider how to retrieve an examination 

from the MPBOU website. The 'Examination Results' button on 

www.bhojvirtualuniversity.com/ is dynamically designed since it provides 

various information (marks) to different students when they search by 

entering their enroll numbers. 

In fact, the information is derived from databases rather than HTML pages 

(which may be updated minute by minute, day, or week). 

Another well-known example is the seat availability' feature on the Indian 

Railways website. The information on seat availability is likely to change 

every second due to new reservations or cancellations. In this case, the 

data in the railway reservation database is updated in real time, and the 

site/browser receives the most recent status in response to your search. As 

a result, the information is referred to as dynamic. 

And dynamic Web sites are also referred to as data-driven Web sites. In a 

nutshell, dynamic Web sites are those that retrieve new information for 

each visitor and each viewing. The site's URL usually ends in.asp 

(Microsoft Active Server Pages) or.cfm (Cascading Style Sheets) (Cold 

Fusion). Dynamic Web sites are increasingly being utilized for e-

commerce and other purposes. 

Types of Web Sites: 

There are many different sorts of websites, each catering to a certain type 

of information or use. Identifying and categorizing all of them may be 



 

 235 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

 

difficult and appear to be arbitrary As a result, a few interesting but not 

complete examples are provided. as follows: 

1) Blog (Web Log): a website that is commonly used to post online 

diaries. Discussion forums, for example, 2) A forum is a website where 

individuals may talk about anything. numerous subjects, 3) Mirror Site: an 

exact replica of a website, 4) Social Networking Site: A website where 

users may speak with one another. and exchange media like as photos, 

videos, music, blogs, and so on. in collaboration with other users Games 

and Web apps are examples of this. 5) Wiki Site: a website that users 

modify jointly (for example, Wikipedia and Wikihow), 6) Web Portal: a 

resource that serves as a starting point or a gateway to other resources on 

the Internet and Intranet. 7) Search Engine Site: a site that provides 

general information and is intended as a gateway or lookup for other sites 

like Google, Yahoo, Bing search engines, 8) School Site: where teachers, 

students, or administrators can post information about current events at or 

involving their school, 9) Community Site: a site where persons with 

similar interests communicate with each other, usually by chat or message 

boards, such as MySpace or Facebook, and 10) Corporate Web Site: used 

to provide background information about a business, organization, or 

service. 

Where and How to Host your website: 

Web Hosting: Free and Fee-based: 

Web hosting may be both free and paid. There are several companies 

(Internet Service Providers) that provide free hosting. The disadvantages 

of free hosting include the possibility of low traffic/visibility since natural 

search engines will not place/rank you well. Furthermore, ISPs may insert 

adverts on your website to recoup their costs, which may not be to your 

satisfaction. Another option is to host the site on your own server. 

This is used by organizations with a stable IT infrastructure. The third 

alternative is to share a number of Web hosting packages in exchange for 

cash (which is not much expensive now-a-days). [From the Internet, you 

may examine and pick from a variety of domain hosting packages to get 

the one that is right for you.] 

Steps in Web Hosting: 

This section goes through the background of the third alternative, which is 

web hosting on a pay-per-use basis. 

1. Purchase a URL: The initial step is to purchase a URL (Uniform 

Resource Locator). Locate a domain name registrar to help you 

choose and register a domain name. There are several online Web 

sites that provide domain purchase services. You must search the 

websites and select the one that appeals to you. The registration 

duration must be at least one year. The fees range from $10 to $15 

each year. 
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2. Upload the Site: The next step is to upload the Web site to a Web-

hosting firm, which will make the site available on the Internet 24 

hours a day, 365 days a year. Refer to Web-hosting directories (which 

abound on the Internet). Search for "Web-hosting Directories" to find 

one that meets your needs in terms of pricing and features. The 

website may be uploaded to their server when you select a Web-

hosting firm and pay the charge. This provider will supply you with 

the essential software as well as for instructions for uploading, 

updating, and managing your website. 

3. Modify the Site: Once the site is hosted, you may update/modify it as 

needed. You are free to display the material, add an e-mail link for 

feedback, or provide chat rooms/bulletin boards as you see fit. 

4. Choice to Earn Money: If you like, you may make your site pay. 

One method is to include Google AdSense adverts on the site. It's 

completely free. The conditions are simple: there must be 20+ web 

pages and 50-100 visitors each day. (Google AdSense is a free service 

that allows online publishers to earn money by presenting relevant 

adverts on a wide range of online material, such as Web sites, mobile 

Webpages, and apps, feeds, and site search results.) Another option is 

to sell your stuff (e. g, books). Payment can be made using PayPal. 

PayPal makes it simple to pay (send) and receive (receive) online 

payments for personal or commercial purposes. While payment is 

free, receiving payment incurs a cost or any of the following: 

7.7 LET US SUM UP  

● To show a Web site online, you must have Internet access and server 

space. 

● You'll discover that free Webspace is widely available online, 

particularly for blogging and online discussion forums, or you may 

buy a domain name and server space. 

● Have complete control over your website and URL Web editors and 

templates May be used to build websites Web editors range from all-

text applications to HTML editors. 

● From basic coding apps to complex WYSIWYG interfaces, we've got 

you covered. Graphics apps necessary for creating Web graphics, 

editing images, and creating mock-ups of upcoming Web pages GIF 

animators, banner-making sites, button designers, and image editors. 

● Online map utilities are accessible as part of graphics packages. 

● FTP tools and the My Network Places feature to allow you to copy 

files from your computer to your network. 

● Tracking tools assist you in learning how Visitors examine your 

pages, which might assist you in making educated design selections. 

There are tools available to help you add functionality to your 

websites, such as Multimedia capabilities, shopping conveniences, 

databases, and so on are all available. 
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7.8 UNIT END EXERCISES 

1. Write the HTML code to display your class timetable. 

2. Explain different types of cascading style styles with suitable 

examples. 

3. Write an XML code to test whether the given number is an Armstrong 

number or not. 

4. What are the differences between DTDs and XML Schema? 

5.  Write an XML program to illustrate XSLT. 

6. Explain the importance of XML in web applications. 
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8.0 DATA WAREHOUSING USING ORACLE 

Oracle Warehouse Builder is a flexible tool that enables you to design and 

deploy various types of data management strategies, including traditional 

data warehouses. It provides a brief introduction to the basic, minimal 

steps for creating an Oracle data warehouse. Oracle Warehouse Builder is 

comprised of a set of graphical user interfaces to assist you in 

implementing complex data system designs.  

A mapping is an object in which you define the flow of data from sources 

to targets. Based on a mapping design, Warehouse Builder generates the 

code required to implement the ETL logic. Warehouse Builder can 

generate PL/SQL, SQL*Loader, or ABAP code for mappings. 

Deployment is the process of copying the relevant metadata and code you 

generated in the Design Center to a target schema. The target schema is 

generically defined as the database which will execute the ETL logic you 

designed in the Design Center. Specifically, in a traditional data 

warehousing implementation, the data warehouse is the target schema and 

the two terms are interchangeable. 

Figure 1 illustrates the deployment process. To deploy design objects and 

subsequently execute the generated code, use the Control Center 

Manager, which is the client interface that interacts with the target schema 

through the control center service. It is also a centralized interface in that 

you can launch from it all the client based tools, including the Control 
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Center Manager. A secondary user interface is the web-based Repository 

Browser.  

 

Fig 1: Warehouse Builder Components 

Design Center: 

The Design Center provides the graphical interface for defining sources 

and designing targets and ETL processes. 

Control Center Manager: 

Design Center client is the Control Center Manager from which you can 

deploy and execute ETL processes.  

Target Schema: 

The target schema is the target to which you load your data and the data 

objects that you designed in the Design Center such as cubes, dimensions, 

views, and mappings. The target schema contains Warehouse Builder 

components such as synonyms that enable the ETL mappings to access the 

audit/service packages in the repository. 

Notice that the target schema is not a Warehouse Builder software 

component but rather an existing component of the Oracle Database. As 

such, you can associate multiple target schemas with a single Warehouse 

Builder repository. You can have a 1 to 1 relationship or many target 

schemas to a single repository. 

Warehouse Builder Repository: 

In addition to containing design metadata, a repository can also contains 

the runtime data generated by the Control Center Manager and Control 

Center Service. 

We can host a Warehouse Builder 11g repository either on Oracle 

Database 10g R2 (8.2) or 11g. 
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About Workspaces: 

In defining the repository, you create one or more workspaces, with each 

workspace corresponding to a set of users working on related projects. A 

common practice is to create separate workspaces for development, 

testing, and production. Using this practice, you can allow users such as 

your developers access to the development and testing workspaces but 

restrict them from the production workspace. 

Later in the implementation cycle, you also use the Repository Assistant to 

manage existing workspaces or create new ones. 

Repository Browser: 

The Repository Browser is a web browser interface for reporting on the 

repository. You can view the metadata, create reports, audit runtime 

operations and perform lineage and impact analysis. The Repository 

Browser is organized such that you can browse design-specific and control 

center-specific information. 

Control Center Service: 

The Control Center Service is the component that enables you to register 

locations. It also enables deployment and execution of the ETL logic you 

design in the Design Center such as mappings and process flows. 

Key Characteristics of a Data Warehouse: 

❖ Data is structured for simplicity of access and high-speed query 

performance. 

❖ End users are time-sensitive and desire speed-of-thought response 

times. 

❖ Large amounts of historical data are used. 

❖ Queries often retrieve large amounts of data, perhaps many thousands 

of rows. 

❖ Both predefined and ad hoc queries are common. 

❖ The data load involves multiple sources and transformations. 

8.1 SETTING UP AND STARTING WAREHOUSE 

BUILDER 

OWB Repository Assistant is to create three different workspace and 

workspace owners for logging in to the Oracle Warehouse Builder Design 

Client. Using the Design Client, you then import predefined OWB 

projects. 

We can define three different OWB Project environments for the 

following set of tutorials: 
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1. Improved User Interface, Usability, and Productivity with OWB 11g 

R2. 

2. Handling Flat File and COBOL Copybook Sources in Mappings. 

3. Using Data Transformation Operators with Source and Target 

Operators. 

4. Working with Pluggable Mappings. 

5. Examining Source Data Using Data Profiling. 

Prerequisites: 

Before starting this tutorial, you should: 

1. Have access to or have Installed Oracle Database 11g Release 2 on 

Linux platform. 

2.  In Oracle Database 11g Release 2, OWB is integrated and is installed 

in the Oracle Database home. 

We need to install the standalone OWB software on the client and perform 

certain extra steps to create/upgrade the OWBSYS repository on the 

database. 

Downloading the Setup Files: 

1. Download the owb_setup.zip file and electing Save Target As from 

the pop-up menu. Direct the download to any directory on your Linux 

file system. After the download is complete, extract the zip file and 

you should get a owb_setup folder. 

 

2. Optionally, for easy access to the .mdl files when you import them, 

you may want to copy all the three .mdl files to the 

[ORACLE_HOME]/owb/mdl folder. 
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3. Create a desktop launcher for the OWB Design Center. Right-click on 

your Linux desktop and select Create Launcher. Enter the launcher 

name as OWB Design Center. Browse to 

the [ORACLE_HOME]/owb/bin folder and select owb.sh. 

Click OK. 

4. Browse to the [ORACLE_HOME]/jlib/ folder and delete 

the oracle_ice.jar file. 

5. Unlock the OWBSYS user. Login as a sys as sysdba user. Open a 

terminal window and enter the following commands: 

sqlplus sys/[password] as sysdba 

alter user owbsys identified by owbsys account unlock; 
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8.2 INTRODUCING OWB ARCHITECTURE AND 

CONFIGURATION 

❖ Ensure that the database is fully installed and working;  

❖ Note the host name, the port, and Oracle service name of this 

database. use the following connection 

information: localhost:1521:orcl. 

❖ Ensure that you have username and password for an account 

with SYSDBA privileges. 

Oracle Warehouse Builder has command-level scripts to perform this 

task: 

❖ The clean_owbsys.sql script drops the contents of any 

existing OWBSYS schema installations, but leaves the schema 

otherwise intact. 

❖ The cat_owb.sql script checks if an OWBSYS schema exists, and 

creates it if necessary, and then installs the objects required by Oracle 

Warehouse Builder 11.2 repository. 

❖ The reset_owbcc_home.sql script ensures that Oracle Warehouse 

Builder uses the 11.2 version of the Control Center Service. 

Starting with Oracle Warehouse Builder 11.1, the metadata repository is 

stored in the OWBSYS schema, inside a workspace.  

Cleaning an Oracle Warehouse Builder Repository: 

To clean an existing Oracle Warehouse Builder repository: 

1. On the Microsoft Windows desktop, click Start and select Run. 

2. Start SQL*Plus: 

     C:>sqlplus 

SQL*Plus: Release 11.2 - Production on Mon Jul 27 12:05:12 2009 

3. When prompted for user name, log in as owbsys user. 

         Enter user-name: owbsys 

         Enter password: password 

      Connected to: 

Oracle Database 11g Enterprise Edition Release 11.2 - Production 

With the Partitioning, OLAP and Data Mining options 

4. Stop Oracle Warehouse Builder Control Center service. 
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 SQL> @c:\OWB112\owb\rtp\sql\stop_service.sql 

5. Connect as user with administrative privileges: 

 SQL> connect sys as sysdba 

          Enter password: password 

6. Run the clean_owbsys.sql script to drop all the objects in the   

existing OWBSYS schema: 

SQL> @C:\OWB112\owb\UnifiedRepos\clean_owbsys.sql 

Creating the First Workspace in the Repository:   

Steps to do it: - 

To create a workspace: 

1. Start the repository assistant from the Start menu, selecting Program 

Files, then Oracle - OWB112, then Warehouse Builder, 

then Administration, then Repository Assistant. 

 

2. On the Database Information screen, enter the connection information 

(Host Name, Port Number, and Oracle Service Name) for the 

repository database, and click Next. 
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3. Select Manage Warehouse Builder Workspaces. Click Next. 

 

4. On the DBA Information screen, enter the User Name of a user with 

a SYS privilege, and that user's Password.  

Click Next. 

 

5. In the Create New Database User screen, enter the following: 

❖ User Name (demo_user) 
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❖ Password 

❖ Re-enter Password 

Click OK. 

 

6. In the Workspace Users (Optional) screen, click Next. 

 

7. On the Summary screen, click Finish. 

 

8. Once the Installation Result screen appears, click OK. 
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8.3 DEFINE SOURCE METADATA  

Metadata is simply defined as data about data. The data that is used to 

represent other data is known as metadata. 

❖ Metadata is the road-map to a data warehouse. 

❖ Metadata in a data warehouse defines the warehouse objects. 

❖ Metadata acts as a directory. This directory helps the decision support 

system to locate the contents of a data warehouse. 

Categories of Metadata: 

Metadata can be broadly categorized into three categories − 

❖ Business Metadata: It has the data ownership information, business 

definition, and changing policies. 

❖ Technical Metadata: It includes database system names, table and 

column names and sizes, data types and allowed values. 

❖ Operational Metadata: It includes currency of data and data lineage. 

Currency of data means whether the data is active, archived, or 

purged. 

 

Role of Metadata: 

Metadata has a very important role in a data warehouse. The various roles 

of metadata are explained below. 

❖ Metadata acts as a directory. 
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❖ This directory helps the decision support system to locate the contents 

of the data warehouse. 

❖ Metadata helps in decision support system for mapping of data when 

data is transformed from operational environment to data warehouse 

environment. 

❖ Metadata helps in summarization between current detailed data and 

highly summarized data. 

❖ Metadata also helps in summarization between lightly detailed data 

and highly summarized data. 

❖ Metadata is used for query tools. 

❖ Metadata is used in extraction and cleansing tools. 

❖ Metadata is used in reporting tools. 

❖ Metadata is used in transformation tools. 

❖ Metadata plays an important role in loading functions. 

The following diagram shows the roles of metadata. 

 

Metadata Repository: 

Metadata repository is an integral part of a data warehouse system. 

❖ Definition of data warehouse  

❖ Business metadata  

❖ Operational Metadata  

❖ Data for mapping from operational environment to data warehouse  

❖ Algorithms for summarization  
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Challenges for Metadata Management: 

The importance of metadata can’t be overstated. Metadata helps in driving 

the accuracy of reports, validates data transformation, and ensures the 

accuracy of calculations. Some of the challenges are discussed below. 

❖ Metadata in a big organization is scattered across the organization. 

This metadata is spread in spreadsheets, databases, and applications. 

❖ Metadata could be present in text files or multimedia files. To use this 

data for information management solutions, it has to be correctly 

defined. 

❖ There are no industry-wide accepted standards. Data management 

solution vendors have narrow focus. 

❖ There are no easy and accepted methods of passing metadata. 

Metadata In ETL:  

Data warehouse team (or) users can use metadata in a variety of situations 

to build, maintain and manage the system. The basic definition of 

metadata in the Data warehouse is, “it is data about data.” 

 

Metadata can hold all kinds of information about DW data like: 

❖ Source for any extracted data. 

❖ Use of that DW data. 

❖ Any kind of data and its values. 

❖ Features of data. 

❖ Transformation logic for extracted data. 

❖ DW tables and their attributes. 

❖ DW objects 

❖ Timestamps 

Metadata acts as a table of contents for data in the DW system, which 

shows the technique with more details about that data.  

Role of Metadata In Data Warehouse: 

Metadata was created and maintained as documents. But in today’s digital 

world, various tools have made this job easier by recording metadata at 

each level of the DW process. Metadata created by one tool can be 

standardized and can be reused across the other tools anywhere in the DW 

system. 
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Metadata must keep a track of all the changes that happen in source 

systems, data extraction/transformation methods and in the structure (or) 

content of data that will arise in this process. Metadata will maintain 

various versions to keep a track of all these changes over several years. 

Sufficient metadata provided in the repository will help any user, in 

analyzing the system more efficiently and independently. By 

understanding metadata, you can run any sort of queries on DW data for 

the best results. 

Pictorial representation of the Role of Metadata: 

 

Examples of Metadata In Simple Terms: 

Given below are some of the examples of Metadata. 

❖ Metadata for a web page may contain the language it is coded in, the 

tools used to build it, supporting browsers, etc. 

❖ Metadata for a digital image may contain the size of the picture, 

resolution, color intensity, image creation date, etc. 

❖ Metadata for a document may contain the document created date, last 

modified date, it’s size, author, description, etc. 

Comparison Between Data And MetaData: 

Sr. 

No 

Data Metadata 

1 Data is a set of information. Metadata is information about 

data. 

2 Data may (or) may not be 

processed. 

Metadata is always a 

processed data. 

 

Types of Metadata: 
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The classification of metadata into various types will help us to understand 

it better. This classification can be based on its usage (or) the users etc. 

Let’s explore the different types of Metadata below: 

1)  Backroom Metadata: Directs the DBAs (or) the end-users on 

extract, clean and load processes. 

2)  Front room Metadata: Directs the end-users to work with BI tools 

and reports. 

3)  Process Metadata: This stores ETL process metadata such as the 

number of rows loaded, rejected, processed and time taken to load 

into a DW system, etc. This information can also be accessible to the 

end-users. 

4)  Data Lineage: This stores the logical transformation for each source 

system element to the DW target element. 

5)  Business Definitions: The context for DW tables has been derived 

from the business definitions. Every attribute in a table is associated 

with a business definition.  

6)  Technical Definitions: Technical definitions are exclusively used in 

the data staging area more than the business definitions. The main 

purpose is to reduce the ambiguity while creating staging tables and to 

reuse any existing tables. Technical definitions will store the details of 

each staging table such as its location and structure. 

7)  Business Metadata: Data will be stored in business terms for the 

benefit of end-users/analysts/managers/ any users. Business metadata 

is proxy to the source system data i.e. no data manipulations will be 

done on it. It can be derived from any business documents and 

business rules. 

8)  Technical Metadata: This will store technical data such as tables 

attributes, their data types, size, primary key attributes, foreign key 

attributes, and any indexes. This is more structured when compared to 

business metadata. 

9)  Operational Metadata: As we know the data into the DW system is 

sourced from many operational systems with diverse data types and 

fields. DW extracts transform such data into the unique type and load 

all this data into the system. 

At the same time, it must be able to link back the data to its source system 

data. The metadata that stores all these operational data sources 

information is known as Operational metadata. 

10) Source System Information: 

❖ Database (or) file system 

❖  Table specifications 
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❖ Exception handling rules  

❖ Business definitions 

❖ Business rules 

Source system metadata saves a lot of time to the DW team while 

analyzing the data. 

11) ETL Job Metadata: ETL job metadata is very important as it stores 

the details of all the jobs to be processed in the schedule, to load the 

ETL system. 

This metadata stores the following information: 

❖ Job Name: ETL job name. 

❖ Job Purpose: The purpose of running the job. 

❖ Source Tables/Files: It provides the names and location of all tables 

and files from which the data is being sourced by this ETL job. This 

can have more than one table (or) file name. 

❖ Target Tables/Files: It provides the names and location of all tables 

and files to which the data is being transformed by this ETL job. This 

can have more than one table (or) file name. 

❖ Rejected Data: It provides the names and location of all the tables 

and files from which the intended source data has not been loaded into 

the target. 

❖ Pre Processes: It provides the jobs (or) script names on which the 

current job is dependent. It means those have to be successfully 

executed before running the current job. 

❖ Post Processes: It provides the jobs (or) script names that should be 

run immediately after the current job to complete the process. 

❖ Frequency: It provides information on how frequently the job should 

be executed i.e. daily, weekly (or) monthly. 

12) Transformation Metadata: Transformation metadata stores all ETL 

process-related construction information.  

The entire ETL process is built up with data transformations. Few 

transformations in ETL can be predefined and used across the DW system. 

ETL developers spend their time in building (or) re-processing all the data 

transformations.  

❖ Source Data Extractions 

❖ Surrogate Key Generators 

❖ Lookups 
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❖ Filters 

❖ Aggregates 

❖ Update Strategies 

❖ Target Loader 

Examples: 

SRC_&lt;name of the table&gt; 

SEQ_&lt;surrogate key column name&gt; 

LKP_&lt;Name of the table referred&gt; 

FIL_&lt;Purpose&gt; 

AGG_&lt;Purpose&gt; 

UPD_&lt;Update type&gt;_&lt;Name of table&gt; 

TRG_&lt;Name of table&gt; 

 

Metadata Repository In ETL: 

A metadata repository is a place where any type of metadata is stored 

either in a local database (or) in a virtual database.  

Information navigator can be used to perform the below tasks: 

❖ Interface From Query Tool: This provides an interface to the query 

tools to access DW metadata. 

❖ Drill Down For Details: This allows the user to drill down metadata 

for more detailed information. As an example, at the first level, the 

user can get a data table definition. By drilling down he can get the 

table attributes at the next level. By drilling down the data more he 

can get the details of each attribute etc. 

❖ Review Pre-defined Queries and Reports: This allows the user to 

review pre-defined queries and reports. This acts as a reference to 

frame queries on his own with suitable parameters etc. 

Pictorial representation of Metadata Repository: 
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Challenges For Metadata Management: 

Once the metadata is created, you may face the below challenges while 

integrating and managing metadata in the system. 

❖ Bringing various formats of metadata into a standard format may need 

more effort if various tools are being used in the DW system, Because 

metadata can be stored across spreadsheets, applications (or) 

databases. 

❖ Metadata formats do not have any established industry-wide 

standards. With this lack of standardized process, it is tough to pass 

metadata through various levels of the DW system and tools. 

❖ Consistently maintaining various versions of historical metadata is a 

complex task. 

8.4 ENSURING DATA QUALITY USING DATA 

PROFILING 

Data profiling enables you to assess the quality of your source data before 

you use it in data warehousing or other data integration scenarios. Data 

profiling analyzes the content, structure, and relationships within data to 

uncover patterns and rules, inconsistencies, anomalies, and redundancies. 

Data profiling can be usefully applied to any source in a data integration 

or warehousing scenario, and to master data stores in MDM scenarios. 

Data profiling enables you to discover many important things about your 

data. Some common findings include: 

❖ A domain of valid product codes 

❖ A range of product discounts 

❖ Columns that hold the pattern of an e-mail address 

❖ A one-to-many relationship between columns 

❖ Anomalies and outliers within columns 
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❖  Relations between tables even if they are not documented in the 

database 

Using the data profiling features in Oracle Warehouse Builder 

enables you to: 

❖ Profile data from any source or combination of sources that Oracle 

Warehouse Builder can access. 

❖ Explore data profiling results in tabular or graphical format. 

❖ Drill down into the actual data related to any profiling result. 

❖  Derive data rules, either manually or automatically, based on the data 

profiling results. 

❖ Derive quality indexes such as six-sigma valuations. 

❖ Profile or test any data rules you want to verify before putting in   

place. 

Oracle Warehouse Builder data profiling and the rest of the data quality 

features also derive value from and add value to Oracle Warehouse 

Builder ETL in the following ways :- 

Oracle Warehouse Builder data quality can automatically generate data 

cleansing logic based on data rules.. Deployment, execution and 

scheduling for data cleansing processes is identical to other mappings. 

Developers familiar with Oracle Warehouse Builder ETL features can, for 

example, tune performance on data cleansing processes, look at the 

generated code, and so on, as with any ETL mappings.  

Metadata about data profiling results, represented as data rules, can be 

bound to the profiled data objects, and those rules are then available in any 

context in which the profiled objects are used in ETL. 

Noncompliant rows can be routed through any data cleansing, correction 

or augmentation logic available in the database, transformed using 

ordinary mapping operators, or simply logged in the error table. All 

required logic for the different options for handling noncompliant rows is 

automatically generated, for any Oracle Warehouse Builder mapping in 

which a data rule is used. 

The data profiling features of Oracle Warehouse Builder also use the 

infrastructure of Oracle Warehouse Builder ETL to connect to data 

sources, access the data to be profiled, and move intermediate profiling 

results into a scratch area called a profiling workspace. 

The Data Profile Editor provides the primary user interface for most of the 

data profiling, data rules and data cleansing functionality of Oracle 

Warehouse Builder. From the Data Profile Editor, you can: 

Set up and run data profiling, that is, attribute analysis and structural 

analysis of selected objects. 
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Generate a new target schema based on the profile analysis and source 

table rules, where all of the data is compliant with the data rules applied to 

objects in the profile. 

Automatically generate mappings and transformations that perform data 

correction based on your data rules and selected cleansing strategies. 

Figure below displays the Data Profile Editor. 

 

Data profiling is resource intensive and profile execution times can be 

quite long, especially on large data volumes. Profiling the entire contents 

of one or all of your source systems is not likely to be the most efficient 

way to produce useful profiling results.  

The following guidelines can increase the usefulness of your data profiling 

results while reducing profiling time and effort: 

❖ Profile sources that impact numerous downstream objects, or where 

the objects affected are the most important outputs of your system. If 

only certain columns are used in downstream targets, then consider 

using attribute sets to limit profiling to those columns. 

❖ Profile sources that are more likely to contain erroneous data. For 

example, customer and order data that are entered manually are more 

likely to contain errors than product data downloaded from suppliers. 

❖ Profile any new source before integrating it into any existing system, 

especially sources where initial data quality is unknown. 

❖ If you have documentation for a source, you may want to define data 

rules based on that documentation, then specifically profile for 

compliance with those rules. If this effort reveals noncompliant data, 

then consider more complete profiling. 

❖ Disable types of profiling that are not likely to provide significant 

results. For example, you may want to perform an initial profiling 
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pass limited to domain discovery or before more advanced and 

computationally intensive profiling types such as discovering 

functional dependencies. 

❖ Initially, limit profiling to a random sampling of data, rather than 

profiling the entire contents of a source. After identifying an initial set 

of data rules, you can profile all rows for compliance with those rules. 

For example, consider a data source that contains five tables: 

CUSTOMERS, REGIONS, ORDERS, PRODUCTS, and 

PROMOTIONS. You have the following information: 

❖ The CUSTOMERS table is known to contain many duplicate and 

erroneous entries and is used in creating marketing campaigns. 

❖ The ORDERS table includes order data transcribed from handwritten 

forms and telephone orders 

❖ The PRODUCTS table contains data downloaded from a trusted 

supplier, and has a VARCHAR2(4000) column DESCRIPTION that 

contains free-form text. 

❖ The documentation for the source system says that there is a foreign 

key relationship between the ORDERS and REGIONS tables, but this 

documentation is several years old and the source systems may have 

changed. 

In such a case, you can limit your initial profiling process as follows: 

❖ Profile the CUSTOMERS table before the others, because it is known 

to contain errors 

❖ Exclude the PRODUCTS.DESCRIPTION column from all profiling, 

because free-form text is not likely to produce useful information in 

profiling 

❖ Use random sampling to profile a limited number of rows from all of 

the tables 

❖ Profile the ORDERS and REGIONS tables to test the foreign key 

relationship 

 

8.5 DEFINING STAGING METADATA AND MAPPING 

TABLES 

Staging metadata also known as Staging area. It is an intermediate 

storage area used for data processing during the extract, transform and 

load (ETL) process. The data staging area sits between the data source(s) 

and the data target(s), which are often data warehouses, data marts, or 

other data repositories. 
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Data staging areas are often transient in nature, with their contents being 

erased prior to running an ETL process or immediately following 

successful completion of an ETL process. 

Staging areas can be implemented in the form of tables in relational 

databases. Staging area architectures range in complexity from a set of 

simple relational tables in a target database to self-contained database 

instances or file systems.  

Querying Metadata for Staged Files:  

Snowflake automatically generates metadata for files in internal (i.e. 

Snowflake) stages or external (Amazon S3, Google Cloud Storage, or 

Microsoft Azure) stages. This metadata is “stored” in virtual columns that 

can be: 

❖ Queried using a standard SELECT statement. 

❖ Loaded into a table, along with the regular data columns, using COPY 

INTO <table>. 

Example 1: Querying the Metadata Columns for a CSV File: 

The following example illustrates staging multiple CSV data files (with 

the same file format) and then querying the metadata columns, as well as 

the regular data columns, in the files. This example assumes the files have 

the following names and are located in the root directory in a macOS or 

Linux environment: 

 

 

https://docs.snowflake.com/en/sql-reference/sql/select.html
https://docs.snowflake.com/en/sql-reference/sql/copy-into-table.html
https://docs.snowflake.com/en/sql-reference/sql/copy-into-table.html
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Example 2: Querying the Metadata Columns for a JSON File: 

This example illustrates staging a JSON data file containing the following 

objects and then querying the metadata columns, as well as the objects, in 

the file: 

 

This example assumes the file is named /tmp/data1.json and is located in 

the root directory in a macOS or Linux environment. 

 

 

Example 3: Loading Metadata Columns into a Table: 

The COPY INTO <table> command supports copying metadata from 

staged data files into a target table. 

https://docs.snowflake.com/en/sql-reference/sql/copy-into-table.html
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Mapping table is created to map the column values between two tables. It 

is also called a Lookup table, which is only used to look for a related value 

from some other table. 

 

Deriving Data Rules and Running Correction Mappings: 

Data rules are definitions for valid data values and relationships that can 

be created in Oracle Warehouse Builder. They can be applied to tables, 

views, materialized views, and external tables.  

Data rules are central to the data quality features of Oracle   Warehouse 

Builder. 

❖ After data profiling, data rules can be automatically generated based 

upon any discovered data relationships. Data profiling can also test 

data against specific data rules. 

❖ Data auditors use data rules to test data for compliance, and generate 

statistics about noncompliant data. 

❖ Automatically generated data cleansing mappings use data rules as the 

basis of determining which data is noncompliant. Selecting a data rule 
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and the cleansing strategy to apply for noncompliant data determines 

the content of the cleansing mapping. 

❖ Schema cleansing translates data rules bound to an object into 

constraints defined on the cleansed schema. 

❖ In ETL mappings, if a table or other object has one or more data rules 

applied for the mapping, then Oracle Warehouse Builder 

automatically creates and manages error tables and other logic to 

manage and audit noncompliant rows. 

Types of Data Rules: 

 

 

 

 

 

***** 
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9.3 Windowing Functions 

9.4 RollUp and Cube 

References 

 MOOCs 

 Video Lectures 

 Quiz 

9.0  OLAP WITH ORACLE  

Oracle OLAP is a world class multidimensional analytic engine embedded 

in Oracle Database 12c. Oracle OLAP cubes deliver sophisticated 

calculations using simple SQL queries - producing results with speed of 

thought response times. Oracle OLAP is embedded in Oracle Database 

12c, it allows centralized management of data and business rules in a 

secure, scalable and enterprise-ready platform. 

Oracle OLAP makes it easy to produce analytic measures, including time-

series calculations, financial models, forecasts, allocations, regressions, 

and more. Hundreds of analytic functions can be easily combined in 

custom functions to solve nearly any analytic calculation requirement. 

Oracle OLAP cubes are represented using a star schema design: dimension 

views form a constellation around the cube (or fact) view. This standard 

representation of OLAP data makes it easy for any reporting and analysis 

tool or application - including sophisticated business intelligence 

solutions, SQL-based development tools and Microsoft Excel - to leverage 

the power of Oracle OLAP in a simple and productive way. 
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Fraud analysis using Oracle Business Intelligence EE and Oracle OLAP 

 

Sales and marketing analysis using Oracle Application Express and Oracle 

OLAP 

 

Ad hoc analysis using Microsoft Excel and Oracle OLAP 

Oracle OLAP you can: 

❖ Easily define a multidimensional model with advanced analytic 

calculations 

❖ Productively deliver rich analytics to any reporting and analysis tool 

using simple SQL 

❖ Transparently improve summary queries against tables using cube-

based materialized views 

❖ Combine OLAP data with any other data in your Oracle Database - 

including spatial, data mining, XML, documents and more 

❖ Leverage your existing Oracle Database expertise and software 

investment 
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Building OLAP Cubes: 

Use the Analytic Workspace Manager (AWM) tool to build an OLAP 

cube.  

❖ Create a cube and its dependent components, including: 

 Dimensions 

 Measures (stored and calculated) 

❖ Map the OLAP model to source data 

❖ Enable MV rewrite to the cube 

❖ Load data into the dimensions and measures 

❖ View the OLAP data 

Overview: 

AWM is a tool for creating, developing, and managing multidimensional 

data in an Oracle data warehouse. A Cube provides a convenient way of 

collecting stored and calculated measures with similar characteristics, 

including dimensionality, aggregation rules, and so on. A particular AW 

may contain more than one cube, and each cube may describe a different 

dimensional shape. Multiple cubes in the same AW may share one or 

more dimensions.  

After creating cubes, measures, and dimensions, you map the dimensions 

and stored measures to existing star, snowflake, and normalized relational 

sources and then load the data. OLAP data can then be queried with 

simple SQL. 

Prerequisites: 

1.  Install Oracle Database 9.2 or 12.1 with the OLAP Option. 

2.  Download Analytic Workspace Manager from the Oracle OLAP page 

on OTN, and unzip it into any directory on your Windows machine. 

3. Download and install the OLAPTRAIN schema following the 

instructions in Installing the Oracle OLAP 11g Sample Schema. 

4.  a. Download olaptrain_templates.zip to a location on the machine 

where AWM is installed. 

     b. Unzip the files. 

Includes the following topics: 

❖ Installing the Sample Schema 

❖ Database Management Tasks 
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❖ Granting Privileges to DBAs and Application Developers 

❖ Getting Started with Analytic Workspace Manager 

❖ Upgrading Metadata From Oracle OLAP 10g 

Installing the Sample Schema: 

Database Management Tasks: 

You should create undo, permanent, and temporary tablespaces that are 

appropriate for use by dimensional objects. Follow the recommendations 

in "Storage Management". 

Granting Privileges to DBAs and Application Developers: 

Anyone who must create or manage dimensional objects in Oracle 

Database needs the necessary privileges. These privileges are different 

from those needed just to query the data stored in dimensional objects. 

The security system is discussed in Chapter 8. 

DBAs and application developers need the following roles and privileges. 

To create dimensional objects in the user's own schema:  

❖ OLAP_USER role 

❖ CREATE SESSION privilege 

To create dimensional objects in different schemas:  

❖ OLAP_DBA role 

❖ CREATE SESSION privilege 

❖ To administer data security:  

❖ OLAP_XS_ADMIN role 

To create cube materialized views in the user's own schema:  

❖ CREATE MATERIALIZED VIEW privilege 

❖ CREATE DIMENSION privilege 

❖ ADVISOR privilege 

To create cube materialized views in different schemas:  

❖ CREATE ANY MATERIALIZED VIEW privilege 

❖ CREATE ANY DIMENSION privilege 

❖ ADVISOR privilege 
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Users also need an unlimited quota on the tablespace in which the 

dimensional objects are stored. The tablespaces should be defined 

specifically for OLAP use, as described in Chapter 7. 

If the source tables are in a different schema, then the owner of the 

dimensional objects needs SELECT object privileges on those tables. 

Example 2-1 shows the SQL statements for creating the GLOBAL user. 

Example 2-1 SQL Statements for Creating the GLOBAL User 

CREATE USER "GLOBAL" IDENTIFIED BY password 

DEFAULT TABLESPACE glo  

TEMPORARY TABLESPACE glotmp 

QUOTA UNLIMITED ON glo 

PASSWORD EXPIRE; 

GRANT OLAP_USER TO GLOBAL; 

GRANT CREATE SESSION TO GLOBAL; 

GRANT OLAP_XS_ADMIN TO GLOBAL; 

Creating an Analytic Workspace: 

An analytic workspace is a container for multidimensional data objects 

and procedures written in OLAP DML. It is created using the AWM tool. 

Perform the following steps: 

1.  Launch AWM either by double-clicking on the awm.jar file, or from 

your desktop shortcut. 

2.  Right-click Databases and select Add Database to tree. 

3. Enter Oracle in the Description field and <hostname>:1521:<SID> in 

the Connection Information field and click Create. 

4. Click the Plus sign (+) next to Oracle. 

5. Enter olaptrain as the Username and oracle as the Password. Then 

click OK. 

6.  Expand Schemas > OLAPTRAIN. Right-click Analytic Workspaces 

and select Create Analytic Workspace. 

7.  Enter SALESTRACK as the Name and click Create. 

8. Your Analytic Workspace has been created. 
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Defining a Database Connection: 

You can define a connection to each database that you use for OLAP. 

After you define a connection, the database instance is listed in the 

navigation tree for you to access at any time. 

To define a database connection:  

1. Right-click the top Databases folder in the navigation tree, then 

choose New Database Connection from the shortcut menu. 

2. Complete the New Database Connection dialog box. 

 

Opening a Database Connection: 

To connect to a database:  

1. Click the plus icon (+) next to a database connection in the navigation 

tree. 

2. Supply your database user name and password in the Connect to 

Database dialog box. 

Defining Dimensions and Levels: 

Dimensions are lists of unique members that identify and categorize data. 

They form the edges of a cube, and thus the measures within the cube. 

Dimensions may contain levels, hierarchies, and attributes.  

You can define dimensions either as 'User' or as 'Time' dimension type. 

Business analysis is performed on historical data, so fully defined time 

periods are vital. For a Time type dimension, your source data must have 

columns for period end dates and time span. These required attributes 

support OLAP time-series analysis, such as comparisons with earlier time 

periods.  

1.  Right-click the Dimensions folder and select Create Dimension. 

2.  At the default General tab in the Create Dimension dialog box, enter 

CHANNEL as the name and select User Dimension as dimension 

type. 

3.  In the Levels tab, enter the following three levels: 

❖ ALL_CHANNELS 
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❖ CLASS 

❖ CHANNEL 

4.  In the Implementation Details tab, select Use Keys from Data Source. 

5.  Your dimension, and its associated levels, have been created. 

Defining Hierarchies: 

For business analysis, data is typically summarized at various levels. For 

example, your database may contain daily snapshots of a transactional 

database.  

A hierarchy is a logical structure that uses ordered levels as a means of 

organizing data. It can be used to define data aggregation; for example, in 

a time dimension, a hierarchy might be used to aggregate data from the 

month level to the quarter level to the year level. Dimensions can have one 

or more hierarchies. If you define multiple hierarchies, one of them must 

be defined as the default hierarchy. 

1. Right-click the Hierarchies folder, then select Create Hierarchy. 

2. In the Create Hierarchy window, enter SALES_CHANNEL as the 

name. Click the Add All (>>) tool to select all the levels and click 

Create. 

3. The new SALES_CHANNEL hierarchy appears as an item in the 

Hierarchies folder. 

Defining and Reviewing Attributes: 

Attributes provide information about the individual members of a 

dimension. They are used for labeling data displays and selecting data. All 

dimensions are created with long and short description attributes. Time 

dimensions also have time-span and end-date attributes. In addition, you 

can create your own user attributes. 

A CHANNEL_TYPE attribute, and also review the description attributes 

for the CHANNEL dimension you just created. Perform the following 

steps: 

1.  Rick-click the Attributes folder, then select Create Attribute. 

2.  In the Create Attribute dialog, select or enter the following: 

i) Name = CHANNEL_TYPE 

ii) Attribute Type = User 

iii) In the ―Apply Attributes to‖ box: 

Drill on the Channel dimension. 

Deselect the Channel dimension check box. 
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Select only the CHANNEL level check box (the lowest level). 

The Create Attribute dialog box should look like this: 

Click Create. 

3.  Expand the Attributes folder to view the Channel dimension 

attributes. 

4.  Select the LONG_DESCRIPTION attribute.  

Mapping Dimensions to Relational Sources: 

After creating OLAP data objects, you map them to tables and views in 

Oracle Database. 

Afterward, you can load data into your analytic workspace using the 

Maintain Analytic Workspace wizard. 

1.  Expand the CHANNEL dimension and click Mappings. 

 

Result: Two panes appear to the right: of the navigator -- the Schemas 

pane, and the Mapping pane. In the Table Mapping view (right-hand 

pane), the Source Column fields are initially blank, as shown here: 

2.  Ensure that Star Schema is selected as the Type of Dimension Table, 

as shown in the previous step. 

3.  In the source schema pane, expand OLAPTRAIN > Tables > 

CHANNELS. Then, drag the source columns from the Schema pane 

to the Mapping pane for the CHANNEL and CLASS levels as shown 

in the picture below. 

The ALL_CHANNELS level in the hierarchy does not contain a source 

data column. For "All/Total" hierarchy levels, you can enter constants or 

single row SQL functions. Enter the following constants for the 

ALL_CHANNELS level (single quotes are required for text literals): 

Member = ‗ALL_CHANNELS‘ 
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Description attributes = ‗All Channels‘ 

The resulting mapping should look like this: 

4. In the lower right corner of the mapping pane, click Apply. 

Using Templates to Define Data Objects: 

The template feature in Analytic Workspace Manager saves the definition 

of the OLAP data objects as an XML file. Templates do not include the 

data, only the definition of the object. 

Templates allow you to: 

❖ Share analytic workspace designs with other users. 

❖ Transfer object definitions to other schema or instances. 

❖ Persist object definitions outside database. 

❖ Place object definitions in source control. 

Defining Cubes: 

In Oracle OLAP, a Cube provides a convenient way of collecting 

measures of the same dimensionality. Therefore, a cube is simply an 

object that helps an administrator to build and maintain an AW. 

Cubes aid in the definition of measures with common characteristics, 

including the following: 

The edges of a Cube are defined by its dimensions. If multiple measures 

have the same dimensionality, it is likely that they will be defined in the 

same cube. 

❖ Measures that share sparsity patterns and aggregation rules are 

commonly defined in the same Cube. 

❖ Measures in the same Cube have the same relationships to other 

logical objects and can easily be analyzed and displayed together. 

❖ A particular AW may contain more than one Cube, and each cube 

may describe a different dimensional shape. 

❖ Multiple Cubes in the same AW may share one or more dimensions. 

Perform the following steps to create a cube that will be used to organize a 

variety of sales measures: 

1. Right click the Cubes folder, then click Create Cube. 

2. In the General tab of the Create Cube window, specify the following: 

a. Name: SALES_CUBE 

b. Use the Add tool (>) to selected dimensions in the following order: 



 

 271 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

 

 CHANNEL 

 TIME 

 GEOGRAPHY 

 PRODUCT 

3.  Select the Storage tab. Accept the default option to Use compression, 

and then enable the Sparse option for all dimensions, as shown here 

4.  Select the Aggregation tab. Then, in the Precompute sub-tab, specify 

a value of 30 for Cost-based aggregation, as shown here: 

5.  At the bottom of the Create Cube dialog box, click Create. 

Creating Measures: 

You can create two types of measures in a cube: Stored (or Base) 

measures, and Calculated measures. Every measure that belongs to a 

particular cube shares the characteristics that were defined for the cube. 

Stored Measures: 

Base measures store the facts collected about your business. When you 

create base measures in your OLAP data model, you will map them to 

source data just as you have done with dimensions. 

Calculated Measures: 

❖ One of the powerful features of the Oracle OLAP technology is the 

ability to efficiently and easily generate business calculations of data 

held in the database. 

❖ OLAP calculated measures are derived from base measures or other 

calculated measures. These calculations are computed dynamically as 

users query the data. Calculations are automatically exposed as 

columns in a cube view – making it very easy for users to leverage the 

rich analytic functionality through very simple SQL. 

❖ AWM makes it very easy to define calculated measures using a 

graphical Calculation Builder. The Calculation Builder contains pre-

defined examples for many common business calculation types. You 

select the calculation type you want, and then modify the example to 

create exactly the calculation that you need. 

Three of the calculated measures are created using the Calculation 

Builder, and seven are created using XML template files. 

1.  In the navigator, drill on SALES_CUBE. Then, right-click on the 

Measures folder and select Create Measure. 

2.  At the Create Measure dialog box, enter SALES as the name and click 

Create. 
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3.  Using the same techniques described in steps 1 and 2, create a second 

measure named QUANTITY. 

4.  In the navigator, right-click on the Calculated Measures folder and 

select Create Calculated Measure. 

5.  In the Create Calculated Measure window, enter or select the 

following: 

a)  Name = SALES_YTD (the Name field is automatically all caps, 

and the Label and Description fields are auto-filled) 

b)  Calculation Type = Period to Date 

c)  In the Calculation inputs section, select the following: 

First hyperlink = Ancestor At Level 

Second hyperlink = TIME.CALENDAR_YEAR 

d) Click Create. 

6. Drill on the Calculated Measures node. Result: The SALES_YTD 

calculation appears. 

7. Create a YTD calculation for the prior year. This facilitates year over 

year comparisons. 

❖ Select SALES_YTD (as shown below) and then click OK. 

❖ Result: The Calculation updates with the selected measure. 

❖ Click the TIME.CALENDAR.ALL_YEARS hyperlink and select 

TIME.CALENDAR. CALENDAR_YEAR from the list, as shown 

here: 

e)  Click Create. 

Result: The SALES_YTD_PY calculation appears below the Calculated 

Measures node in the Navigator. 

 8.  Create a third calculation that measures the percent change in Year-

To-Date sales when compared to the previous year. Right-click on the 

Calculated Measures folder and select Create Calculated Measure. 

9. In the Create Calculated Measure window, enter or select the 

following: 

a)  Name = SALES_YTD_PY_PCT_CHG 

b)  All Label and Description boxes = Sales Ytd Pr Yr Pct Chg 

c)  Calculation Type = Percent Difference From Parallel Period 

d)  In the Calculation inputs section, click the SALES hyperlink. 
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e)  In the Select Measure window, select SALES_YTD and click OK. 

f) Click the TIME.CALENDAR.ALL_YEARS hyperlink and select 

TIME.CALENDAR. CALENDAR_YEAR from the list. 

The calculation should now look like this: 

g)  In the Expression field, multiply the equation by 100 by adding the 

following syntax to the beginning of the expression: 100 * 

h)  Click Create. 

10.  Next, create a calculated measure using an XML template. Right-click 

on the Calculated Measures folder and select Create Calculated 

Measure from Template. 

11.  In the Create Calculated Measure from Template window: 

a.  Navigate to the ...\templates\calcs directory, where you installed the 

olaptrain template files. 

For example: c:<your_path>\templates\calcs 

b.  Then, select SALES_PY.XML 

c.  Click Create. 

12. Select the new calculation in the navigator. 

13. Repeat steps 10 and 11 to create eight more calculations using the 

following XML files: 

❖ SALES_PY_PCT_CHG.XML 

❖ SALES_PP.XML 

❖ SALES_PP_PCT_CHG.XML 

❖ SALES_ RANK_PROD_LVL.XML 

❖ SALES_ RANK_PROD_PRNT.XML 

❖ SALES_SHARE_PRNT_PROD.XML 

❖ SALES_SHARE_TOT_PROD.XML 

❖ HOW_IS_SALES_YTD.XML 

 14. Select the Calculated Measures node in the navigator to display the 

list of calculated measures in the cube. 

All of your measures have been created. 

15.  Click the How Is Sales Ytd calculated measure in the navigator to 

view the definition of the calculation, as shown here: 
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Mapping Cubes to Relational Sources: 

After creating an OLAP cube, you map it to relational data sources in 

Oracle Database. When mapping the cube, drag the appropriate source 

data column to the associated field for the OLAP cube element. 

The stored measures that are defined within the cube. 

❖ The lowest level of detail for each dimension hierarchy. 

❖ The Join Condition field. This field associates the foreign key (fk) 

column from the fact table to the primary key (pk) column from the 

dimension table. 

Afterward, you can load data into your analytic workspace using the 

Maintain Analytic Workspace wizard. 

1. Click the Mappings node under SALES_CUBE 

Ensure that the Table Mapping View is enabled. 

2. In the source schemas pane, drill on OLAPTRAIN > Tables. 

3. Locate and use the following tables: 

 SALES_FACT 

 CHANNELS 

 CUSTOMERS 

 PRODUCTS 

 TIMES 

Drag the appropriate columns from each source table to the associated 

SALES_CUBE Source Column fields 

4. Click Apply. 

Enabling Query Rewrite to Cube MVs (optional): 

In an extension of the Materialized View capabilities for Oracle Database, 

OLAP cubes can be represented as a cube-organized materialized views 

(Cube MVs). The query optimizer automatically recognizes when an 

existing Cube MV can and should be used to satisfy a SQL summary 

request.  

If your OLAP system requirements do not include a need for summary 

management of exiting SQL-based BI applications, then you can skip this 

optional task. 

If you chose to enable query rewrite, supporting cube MV objects are 

automatically created and managed by the Oracle Database. 
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Before you can enable materialized views for the cube, you must first map 

the cube. 

To enable query rewrite and MV refresh for your OLAP cube, peform the 

following steps. 

1. In the navigator, click SALES_CUBE. 

2. In the right pane, click the Materialized Views tab and select the 

following options: 

 Enable Materialized View Refresh of the Cube 

 Enable Query Rewrite 

MV Refresh: 

If you select Enable MV Refresh, you also specify the refresh method and 

mode for the cube. Cube MV refresh methods include, Complete, Force, 

and Fast. 

The default Refresh Mode is On Demand. 

Query Rewrite: 

 If you select Enable Query Rewrite, supporting cube MV objects are 

automatically created by the database when you click Apply. 

 When a Cube is enabled for query rewrite, the associated Dimensions 

are automatically enabled for MV refresh as well. 

 3.  Accept the default settings for all other options, and then click Apply. 

Result: the following information box appears: 

When the information box closes, cube MVs are enabled and ready for use 

by the Materialized View subsystem. 

Loading and Viewing Cube Data: 

In the following steps, you load all data for the cube and run the job 

immediately. Then you view the data in AWM. 

1.  In the navigator, right-click on SALES_CUBE and then select 

Maintain Cube SALES_CUBE. 

2.  In the Maintenance Wizard, click Finish to begin the load process. 

3.  When the build completes, the Build Log window appears. 

❖ If you scroll to the right, and then down in the Build Log, you can see 

how each of the cube partitions were processed.  

4.  You can view OLAP data from within AWM. 
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In the Navigator, right-click on the SALES measure and select View Data 

Sales from the menu. 

Result: Sales data is displayed for a default set of dimension members in a 

crosstab and a graph. 

5.  In the Data Viewer, drill on All Years. The following data appears in 

the crosstab: 

6.  Click the Query Builder tool, under the File menu. 

7.  In the Items tab, perform the following: 

a)  Select Sales Pr Year and Sales Pr Year Pct Chg. 

b)  Click the Add Selected Items tool (>) to move those two measures to 

the Selected list, like this: 

8.  Click the Layout tab. In the Layout tab, drag the appropriate 

dimension tiles to the correct axis so that the layout looks like this: 

9.  Click the Dimensions tab. In the Dimensions tab, perform the 

following: 

a)  Select the Time dimension from the Choose drop-down list. 

b)  Click the Remove All Items tool (<<) to clear the Selected list. 

c)  In the Members tab of the Available list, drill on All Years > CY2009. 

d)  Select all four quarters in CY2009, like this: 

e)  Click the Add Items tool (>) to move the 2009 quarters to the Selected 

list, like this: 

f)  Select Product from the Choose drop-down list. 

g)  Click the Remove All Items tool and then drill on All Products in the 

Available list. Finally, select the three Product department members, 

like this: 

h)  Click the Add Items tool to move the department members to the 

Selected list. 

i)  Click OK to view the data. 

10.  Select any of the members from the Product dimension header. The 

calculations are instantaneously updated. 

11.  Next, you modify the Data Viewer for a Year-to-Date analysis report. 

12. Then, click the Query Builder tool, and in the Items tab, perform the 

following: 

a)  In the Selected list, select Sales Pr Year and Sales Pr Year Pct Chg. 
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b)  Click the Remove Selected Items tool (<). 

c)  In the Available list, select Sales Ytd, Sales Ytd Pr Year Pct Chg , and 

How Is Sales Ytd. 

d), Click the Add Selected Items tool (>). 

Result: The Year to Date measures are added to the Selected list. 

13. In the Layout tab, swap the Product and Time dimensions, so that 

Product is in the Row axis, and Time is in the Page Items axis, like 

this: 

14.  Click OK to view the data. 

15.  From the Time dimension header, select Q2-CY2009, as shown here: 

Result: The stored and calculated data updates with the correct values. 

16.  From the Time dimension header, select Q4-CY2009. 

The How Is Sales Ytd measure correctly reflects the newly queried 

data. 

17.  Drill on Computers. 

18. Finally, you modify the Data Viewer for a product ranking and share 

report. 

❖ First, collapse the Product dimension drills to display only the three 

product departments. 

❖ Second, select Q1-CY2009 from the Time dimension header. 

19.  In the Items tab, perform the following: 

a)  In the Selected list, select Sales Ytd, Sales Ytd Pr Year Pct Chg , and 

How Is Sales Ytd. 

b)  Click the Remove Selected Items tool (<). 

c)  In the Available list, select Sales Rank In Prod Prnt and Sales Share 

Prnt Prod. 

d), Click the Add Selected Items tool (>). 

20. Click OK to view the data. 

21. Drill on Computers. 

22. Select any Time member from the Page Items axis, and the 

calculations update instantaneously. 

23. You can also perform ad-hoc, multidimensional analysis against 

OLAP data with any SQL-based tool. Oracle OLAP data is made 

directly accessible to SQL by a set of relational views that are 
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automatically created and maintained by Oracle OLAP. You query 

OLAP data by executing simple SQL statements against these 

associated Cube Views. 

Click SALES_CUBE_VIEW -- the view created for SALES_CUBE -

- to display information and data for the view. 

24.  In the example shown here, SQL Developer is used to write a SQL 

query. 

25.  The query above is executed, and the resulting output shows the same 

data that was returned in step 20. 

9.1 ANALYTICAL QUERIES  

You can combine data from multiple queries from the same or differing 

data sources into one result set. In some situations, you might need to 

draw data from several different sets of data, some of which might be 

stored in different data sources. 

An analytic function, also known as a window function, computes values 

over a group of rows and returns a single result for each row. This is 

different from an aggregate function, which returns a single result for a 

group of rows. 

Calculating a Median Value: 

A median is a numerical value that separates the higher half of a sample 

from the lower half. For example, you can retrieve the median of a finite 

list of numbers by arranging all observations from lowest value to highest 

value and then picking the middle one. 

If the number of observations is even, then there is no single middle value; 

the median is the mean (average) of the two middle values. 
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9.2 GROUPING FUNCTIONS  

Group functions are mathematical functions to operate on sets of rows to 

give one result per set. The types of group functions (also called aggregate 

functions) are: AVG, that calculates the average of the specified columns 

in a set of rows, COUNT, calculating the number of rows in a set. 

GROUPING (Transact-SQL): 

Indicates whether a specified column expression in a GROUP BY list is 

aggregated or not. GROUPING returns 1 for aggregated or 0 for not 

aggregated in the result set. GROUPING can be used only in the SELECT 

<select> list, HAVING, and ORDER BY clauses when GROUP BY is 

specified. 

Syntax: 

GROUPING ( <column_expression> )   

Arguments 

<column_expression> 

GROUPING is used to distinguish the null values that are returned by 

ROLLUP, CUBE or GROUPING SETS from standard null values. The 

NULL returned as the result of a ROLLUP, CUBE or GROUPING SETS 

operation is a special use of NULL. 
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Syntax: 

GROUPING_ID ( <column_expression>[ ,...n ] ) 

For a single grouping query, GROUPING (<column_expression>) is 

equivalent to GROUPING_ID (<column_expression>), and both return 0. 

Statement A: 

 

Statement B: 

 

9.3 WINDOWING FUNCTIONS  

In SQL, a window function or analytic function is a function which uses 

values from one or multiple rows to return a value for each row. (This 

contrasts with an aggregate function, which returns a single value for 

multiple rows.) 

1. Sum. One of the most common use cases for the SUM window 

function is calculating a running sum. ... 

2. Row Number. Ah, row number. ... 

3. Dense Rank. ... 

4. Lag. ... 

5. Max. 



 

 281 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

  

 

 

 



 

 282 

Olap With Oracle 

 

 

 

 

RANK() and DENSE_RANK(): 

RANK() is slightly different from ROW_NUMBER(). If you order by 

start_time, for example, it might be the case that some terminals have rides 

with two identical start times. 
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NTILE: 

You can use window functions to identify what percentile (or quartile, or 

any other subdivision) a given row falls into. The syntax is NTILE(*# of 

buckets*). 

 

LAG and LEAD:  

LAG or LEAD to create columns that pull values from other rows—all 

you need to do is enter which column to pull from and how many rows 

away you'd like to do the pull. LAG pulls from previous rows and LEAD 

pulls from following rows: 
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9.4 ROLLUP AND CUBE  

GROUP BY ROLLUP: 

Creates a group for each combination of column expressions. In addition, 

it "rolls up" the results into subtotals and grand totals. To do this, it moves 

from right to left decreasing the number of column expressions over which 

it creates groups and the aggregation(s). 

The column order affects the ROLLUP output and can affect the number 

of rows in the result set. 

For example, GROUP BY ROLLUP (col1, col2, col3, col4) creates groups 

for each combination of column expressions in the following lists. 

col1, col2, col3, col4 

col1, col2, col3, NULL 

col1, col2, NULL, NULL 

col1, NULL, NULL, NULL 

NULL, NULL, NULL, NULL --This is the grand total 
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GROUP BY CUBE ( ) 

GROUP BY CUBE creates groups for all possible combinations of 

columns. For GROUP BY CUBE (a, b) the results has groups for unique 

values of (a, b), (NULL, b), (a, NULL), and (NULL, NULL). 

 

 

GROUP BY GROUPING SETS ( ): 

The GROUPING SETS option gives you the ability to combine multiple 

GROUP BY clauses into one GROUP BY clause. The results are the 

equivalent of UNION ALL of the specified groups. 
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13. Oracle Warehouse Analytic Workspace OLAP 11g cubes Mapping. 

https://www.youtube.com/watch?v=YY7W3aXP6WI. 

QUIZ 

1.  OLAP stands for 

a) Online analytical processing 

b) Online analysis processing 

c) Online transaction processing 

d) Online aggregate processing 

Answer: a 

2.  Data that can be modeled as dimension attributes and measure 

attributes are called _______ data. 

a) Multidimensional 

b) Singledimensional 

c) Measured 

d) Dimensional 

Answer: a 

3.  The generalization of cross-tab which is represented visually is 

____________ which is also called as data cube. 

a) Two dimensional cube 

b) Multidimensional cube 

c) N-dimensional cube 

d) Cuboid 

Answer: a 

4.  The process of viewing the cross-tab (Single dimensional) with a 

fixed value of one attribute is 

a) Slicing 

b) Dicing 

c) Pivoting 

d) Both Slicing and Dicing 

Answer: a 

https://www.youtube.com/watch?v=YY7W3aXP6WI
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5.  The operation of moving from finer-granularity data to a coarser 

granularity (by means of aggregation) is called a ________ 

a) Rollup 

b) Drill down 

c) Dicing 

d) Pivoting 

Answer: a 

6.  In SQL the cross-tabs are created using 

a) Slice 

b) Dice 

c) Pivot 

d) All of the mentioned 

Answer: a 

7.  { (item name, color, clothes size), (item name, color), (item name, 

clothes size), (color, clothes size), (item name), (color), (clothes size), 

() } 

This can be achieved by using which of the following? 

a) group by rollup 

b) group by cubic 

c) group by 

d) none of the mentioned 

Answer: d 

8.  What do data warehouses support? 

a) OLAP 

b) OLTP 

c) OLAP and OLTP 

d) Operational databasesAnswer: a 

9.  SELECT item name, color, clothes SIZE, SUM(quantity) 

FROM sales 

GROUP BY rollup(item name, color, clothes SIZE); 
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How many grouping is possible in this rollup? 

a) 8 

b) 4 

c) 2 

d) 1 

Answer: b 

10.  Which one of the following is the right syntax for DECODE? 

a) DECODE (search, expression, result [, search, result]… [, default]) 

b) DECODE (expression, result [, search, result]… [, default], search) 

c) DECODE (search, result [, search, result]… [, default], expression) 

d) DECODE (expression, search, result [, search, result]… [, default]) 

Answer: d 

11.  What is the meaning of ―GROUP BY‖ clause in Mysql? 

a) Group data by column values 

b) Group data by row values 

c) Group data by column and row values 

d) None of the mentioned 

Answer: a 

12.  Which clause is similar to ―HAVING‖ clause in Mysql? 

a) SELECT 

b) WHERE 

c) FROM 

d) None of the mentioned 

Answer: b 

13.  What is the meaning of ―HAVING‖ clause in Mysql? 

a) To filter out the row values 

b) To filter out the column values 

c) To filter out the row and column values 

d) None of the mentioned 

Answer: a 
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14.  ―COUNT‖ keyword belongs to which categories in Mysql? 

a) Aggregate functions 

b) Operators 

c) Clauses 

d) All of the mentioned 

Answer: a 

15.  Which among the following belongs to an ―aggregate function‖? 

a) COUNT 

b) UPPER 

c) LOWER 

d) All of the mentioned 

Answer: a 

16.  Which of the following belongs to an ―aggregate function‖? 

a) COUNT 

b) SUM/AVG 

c) MIN/MAX 

d) All of the mentioned 

Answer: d 

17.  Which clause is used with an ―aggregate functions‖? 

a) GROUP BY 

b) SELECT 

c) WHERE 

d) Both GROUP BY and WHERE 

Answer: a 

18.  What is the significance of the statement ―GROUP BY d.name‖ in the 

following MySQL statement? 

SELECT d.name, COUNT (emp_id) emp_no 

FROM department d INNER JOIN Employee e 

ON d.dept_id=e.emp_id 

GROUP BY d.name 
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a) Aggregation of the field ―name‖ of both table 

b) Aggregation of the field ―name‖ of table ―department‖ 

c) Sorting of the field ―name‖ 

d) None of the mentioned 

Answer: b 

19. What is the significance of the statement ―HAVING COUNT 

(emp_id)>2‖ in the following MySQL statement? 

SELECT d.name, COUNT (emp_id) emp_no 

FROM department d INNER JOIN Employee e 

ON d.dept_id=e.emp_id 

GROUP BY d.name 

HAVING COUNT (emp_id)&gt;2 

a) Filter out all rows whose total emp_id below 2 

b) Selecting those rows whose total emp_id>2 

c) Filter out all rows whose total emp_id below 2 & Selecting those rows 

whose total emp_id>2 

d) None of the mentioned 

Answer: c 

20.  Mobiles table 

MobileID MobileName Company 

1 Nokia 100 MS 

2 Nokia 120 MS 

3 Nokia 130 MS 

4 N72 Nokia 

5 P21 Panaonic 

6 M69 Micromax 

 

What is the result of below query? 

SELECT ROW_NUMBER() OVER (ORDER BY MobileID), * 

FROM Mobiles; 

A) 

No Column 

Name 
MobileID MobileName Company 

1 1 Nokia 100 MS 
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2 2 Nokia 120 MS 

3 3 Nokia 130 MS 

4 4 N72 Nokia 

5 5 P21 Panaonic 

6 6 M69 Micromax 

 

B) 

No Column 

Name 
MobileID MobileName Company 

1 6 M69 Micromax 

2 5 P21 Panaonic 

3 4 N72 Nokia 

4 3 Nokia 130 MS 

5 2 Nokia 120 MS 

6 1 Nokia 100 MS 

 

Answer:  A 

21. The rows returned by a query using ROW_NUMBER() will be 

ordered exactly the same with each execution. 

A) True 

B) False 

Answer: B 

22. Salary table 

name emp_sal 

a 100 

b 70 

b 200 

d 300 

e 140 

f NULL 

 

What is the result of below query? 

select NTILE(2) over(order by emp_sal),* 

from salary 

order by emp_sal 

A) 

No Column Name name emp_sal 

1 f NULL 

1 b 70 
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1 a 100 

1 e 140 

1 b 200 

1 d 300 

 

B) 

No Column Name name emp_sal 

2 f NULL 

1 b 70 

1 a 100 

2 e 140 

1 b 200 

2 d 300 

 

C) 

No Column Name name emp_sal 

1 a 100 

1 b 70 

1 b 200 

2 d 300 

2 e 140 

2 f NULL 

 

D) 

No Column Name name emp_sal 

1 f NULL 

1 b 70 

1 a 100 

2 e 140 

2 b 200 

2 d 300 

Answer: D 

23.  In case of NTILE() if the total number of rows is 53 and the number 

of groups is five, the first three groups will have . . . rows and the two 

remaining groups will have . . . rows each. 

A) 10, 10 

B) 10, 11 

C) 11, 10 

D) 11, 11 

Answer: C 
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24.  In case of PERCENT_RANK, NULL values are included by default 

and are treated as the lowest possible values. 

A) True 

B) False 

Answer: A 

25.  The numbers returned by the DENSE_RANK function may have gaps 

and does not always have consecutive ranks. 

A) True 

B) False 

Answer: B 

26.  Salary table 

name emp_sal 

a 100 

b 70 

b 200 

d 300 

e 140 

f NULL 

 

What is the result of below query? 

SELECT 

  emp_sal, 

  DENSE_RANK() OVER (ORDER BY emp_sal) dense_rank 

FROM salary 

ORDER BY emp_sal; 

A) 

emp_sal dense_rank 

NULL 0 

70 1 

100 2 

140 3 

200 4 

300 5 
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B) 

emp_sal dense_rank 

70 1 

100 2 

140 3 

200 4 

300 5 

 

C) 

emp_sal dense_rank 

NULL 1 

70 2 

100 3 

140 4 

200 5 

300 6 

 

D) None of above 

Answer: C 

27.  In case of RANK, the sort order that is used for the whole query 

determines the order in which the rows appear in a result set. 

A) True 

B) False 

Answer: A 

28.  Salary table 

name emp_sal 

a 100 

b 70 

b 200 

d 300 

e 140 

f NULL 

g 70 

 

What is the result of below query? 

SELECT 

  emp_sal, 

  RANK() OVER (ORDER BY emp_sal) dense_rank 

FROM salary 

ORDER BY emp_sal; 
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A) 

emp_sal dense_rank 

NULL 1 

70 2 

70 2 

100 3 

140 4 

200 5 

300 6 

 

B) 

emp_sal dense_rank 

NULL 1 

70 2 

70 2 

100 4 

140 5 

200 6 

300 7 

 

C) 

emp_sal dense_rank 

NULL 0 

70 2 

70 2 

100 4 

140 5 

200 6 

300 7 

 

D) 

emp_sal dense_rank 

NULL 0 

70 1 

70 1 

100 2 

140 3 

200 4 

300 5 

Answer: B 
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29.  PERCENT_RANK is similar to the ...... function. 

 

A) CUST_DIST 

 

B) CUNE_DIST 

 

C) CUMU_DIST 

 

D) CUME_DIST 

 

Answer: D 

 

 

 

***** 
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MODULE VIII 

10 
DATA MINING 

Unit Structure 

10.1 Introduction to Weka/R Miner  

10.1.1 Installation of Weka 

10.2 The data mining process 

10.3 Data mining using classification models 

10.4 Data mining using regression models 

10.5 Data mining using clustering models 

10.6 Performing market basket analysis 

10.7 Performing anomaly detection 

10.8 Deploying data mining results 

10.1 INTRODUCTION TO WEKA/R MINER 

WEKA is an open source software provides tools for data pre-processing, 

implementation of several Machine Learning algorithms, and visualization 

tools so that you can develop machine learning techniques and apply them 

to real-world data mining problems. What WEKA offers is summarized in 

the following diagram − 

 

If you observe the beginning of the flow of the image, you will understand 

that there are many stages in dealing with Big Data to make it suitable for 

machine learning 
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First, you will start with the raw data collected from the field. This data 

may contain several null values and irrelevant fields. You use the data pre-

processing tools provided in WEKA to cleanse the data. 

Then, you would save the pre-processed data in your local storage for 

applying ML algorithms. 

Next, depending on the kind of ML model that you are trying to develop 

you would select one of the options such as Classify, Cluster, 

or Associate. The Attributes Selection allows the automatic selection of 

features to create a reduced dataset. 

Note that under each category, WEKA provides the implementation of 

several algorithms. You would select an algorithm of your choice, set the 

desired parameters and run it on the dataset. 

Then, WEKA would give you the statistical output of the model 

processing. It provides you a visualization tool to inspect the data. 

The various models can be applied on the same dataset. You can then 

compare the outputs of different models and select the best that meets your 

purpose. 

Thus, the use of WEKA results in a quicker development of machine 

learning models on the whole. 

13.1.1 Installation of Weka: 

To install WEKA on your machine, visit WEKA‟s official website and 

download the installation file. WEKA supports installation on Windows, 

Mac OS X and Linux. You just need to follow the instructions on this 

page to install WEKA for your OS. 

The steps for installing on Mac are as follows: 

● Download the Mac installation file. 

● Double click on the downloaded weka-3-8-3-corretto-jvm.dmg file. 

You will see the following screen on successful installation. 

 

https://www.cs.waikato.ac.nz/~ml/weka/downloading.html
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● Click on the weak-3-8-3-corretto-jvm icon to start Weka. 

● Optionally you may start it from the command line − 

java -jar weka.jar: 

The WEKA GUI Chooser application will start and you would see the 

following screen − 

 

The GUI Chooser application allows you to run five different types of 

applications as listed here: 

● Explorer 

● Experimenter 

● KnowledgeFlow 

● Workbench 

● Simple CLI 

10.2 DATA MINING PROCESS  

Data Mining refers to extracting or mining knowledge from large amounts 

of data. The term is actually a misnomer. Thus, data mining should have 

been more appropriately named as knowledge mining which emphasis on 

mining from large amounts of data. It is computational process of 

discovering patterns in large data sets involving methods at intersection of 

artificial intelligence, machine learning, statistics, and database systems. 

The overall goal of data mining process is to extract information from a 

data set and transform it into an understandable structure for further use. 

It is also defined as extraction of interesting (non-trivial, implicit, 

previously unknown and potentially useful) patterns or knowledge from a 

https://www.geeksforgeeks.org/data-mining/
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huge amount of data. Data mining is a rapidly growing field that is 

concerned with developing techniques to assist managers and decision-

makers to make intelligent use of a huge amount of repositories. 

Alternative names for Data Mining: 

1.  Knowledge discovery (mining) in databases (KDD) 

2.  Knowledge extraction 

3.  Data/pattern analysis 

4.  Data archeology 

5.  Data dredging 

6.  Information harvesting 

7.  Business intelligence  

Data Mining and Business Intelligence: 

 

Key properties of Data Mining: 

1.  Automatic discovery of patterns 

2.  Prediction of likely outcomes 

3.  Creation of actionable information 

4.  Focus on large datasets and databases  
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Data Mining: Confluence of Multiple Disciplines:  

 

Data Mining Process: 

Data Mining is a process of discovering various models, summaries, and 

derived values from a given collection of data. 

The general experimental procedure adapted to data-mining problem 

involves following steps: 

1. State problem and formulate hypothesis: 

In this step, a modeler usually specifies a group of variables for unknown 

dependency and, if possible, a general sort of this dependency as an initial 

hypothesis. There could also be several hypotheses formulated for one 

problem at this stage. The primary step requires combined expertise of an 

application domain and a data-mining model. In practice, it always means 

an in-depth interaction between data-mining expert and application expert. 

In successful data-mining applications, this cooperation does not stop 

within initial phase. It continues during whole data-mining process. 

2. Collect data:  

This step cares about how information is generated and picked up. 

Generally, there are two distinct possibilities. The primary is when data-

generation process is under control of an expert (modeler). This approach 

is understood as a designed experiment. The second possibility is when 

expert cannot influence data generation process. This is often referred to 

as observational approach. 

An observational setting, namely, random data generation, is assumed in 

most data-mining applications. Typically, sampling distribution is totally 

unknown after data are collected, or it is partially and implicitly given 

within data-collection procedure. It is vital, however, to know how data 

collection affects its theoretical distribution since such a piece of prior 

knowledge is often useful for modeling and, later, for ultimate 

interpretation of results. Also, it is important to form sure that information 
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used for estimating a model and therefore data used later for testing and 

applying a model come from an equivalent, unknown, sampling 

distribution. If this is often not case, estimated model cannot be 

successfully utilized in a final application of results. 

3. Data Pre-processing: 

In the observational setting, data is usually “collected” from prevailing 

databases, data warehouses, and data marts. 

Data pre-processing usually includes a minimum of two common tasks: 

(i) Outlier Detection (and removal): 

Outliers are unusual data values that are not according to most 

observations. Commonly, outliers result from measurement errors, coding, 

and recording errors, and, sometimes, are natural, abnormal values. Such 

non-representative samples can seriously affect model produced later. 

There are two strategies for handling outliers: Detect and eventually 

remove outliers as a neighborhood of pre-processing phase. And Develop 

robust modeling methods that are insensitive to outliers. 

(ii) Scaling, encoding, and selecting features: 

Data preprocessing includes several steps like variable scaling and 

differing types of encoding. For instance, one feature with range [0, 1] and 

other with range [100, 1000] will not have an equivalent weight within 

applied technique. They are going to also influence ultimate data-mining 

results differently. Therefore, it is recommended to scale them and convey 

both features to an equivalent weight for further analysis. Also, 

application-specific encoding methods usually achieve dimensionality 

reduction by providing a smaller number of informative features for 

subsequent data modeling. 

These two classes of preprocessing tasks are only illustrative samples of 

an outsized spectrum of preprocessing activities during a data-mining 

process. Data-preprocessing steps should not be considered completely 

independent from other data-mining phases. In every iteration of data-

mining process, all activities, together, could define new and improved 

data sets for subsequent iterations. Generally, an honest preprocessing 

method provides an optimal representation for a data-mining technique by 

incorporating a prior knowledge within sort of application-specific scaling 

and encoding. 

4. Estimate model : 

The selection and implementation of acceptable data-mining technique is 

that main task during this phase. This process is not straightforward. 

Usually, in practice, implementation is predicated on several models, and 

selecting simplest one is a further task. 

 

https://www.geeksforgeeks.org/data-preprocessing-in-data-mining/
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5. Interpret model and draw conclusions: 

In most cases, data-mining models should help in deciding. Hence, such 

models got to be interpretable so as to be useful because humans are not 

likely to base their decisions on complex “black-box” models. Note that 

goals of accuracy of model and accuracy of its interpretation are 

somewhat contradictory. Usually, simple models are more interpretable, 

but they are also less accurate. Modern data-mining methods are expected 

to yield highly accurate results using high dimensional models. The matter 

of interpreting these models, also vital, is taken into account a separate 

task, with specific techniques to validate results. 

 

Classification of Data Mining Systems: 

1.  Database Technology 

2.  Statistics 

3.  Machine Learning 

4.  Information Science 

5.  Visualization  

Major issues in Data Mining: 

1. Mining different kinds of knowledge in databases: 

The need for different users is not same. Different users may be interested 

in different kinds of knowledge. Therefore it is necessary for data mining 

to cover a broad range of knowledge discovery tasks. 

 

 



 

 306 

Data Mining 

 

2. Interactive mining of knowledge at multiple levels of abstraction: 

The data mining process needs to be interactive because it allows users to 

focus on search for patterns, providing and refining data mining requests 

based on returned results. 

3. Incorporation of background knowledge: 

To guide discovery process and to express discovered patterns, 

background knowledge can be used to express discovered patterns not 

only in concise terms but at multiple levels of abstraction. 

4. Data mining query languages and ad-hoc data mining: 

Data Mining Query language that allows user to describe ad-hoc mining 

tasks should be integrated with a data warehouse query language and 

optimized for efficient and flexible data mining. 

5. Presentation and visualization of data mining results: 

Once patterns are discovered it needs to be expressed in high-level 

languages, visual representations. These representations should be easily 

understandable by users. 

6. Handling noisy or incomplete data: 

The data cleaning methods are required that can handle noise, incomplete 

objects while mining data regularities. If data cleaning methods are not 

there then accuracy of discovered patterns will be poor. 

7. Pattern evaluation: 

It refers to interestingness of problem. The patterns discovered should be 

interesting because either they represent common knowledge or lack of 

novelty. 

8. Efficiency and scalability of data mining algorithms: 

In order to effectively extract information from huge amount of data in 

databases, data mining algorithm must be efficient and scalable. 

9. Parallel, distributed, and incremental mining algorithms: 

The factors such as huge size of databases, wide distribution of data, and 

complexity of data mining methods motivate development of parallel and 

distributed data mining algorithms. These algorithms divide data into 

partitions that are further processed parallel. Then results from partitions 

are merged. The incremental algorithms update databases without having 

mined data again from scratch.  
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10.3 DATA MINING USING CLASSIFICATION 

MODELS  

Classification in data mining is a common technique that separates data 

points into different classes. It allows you to organize data sets of all sorts, 

including complex and large datasets as well as small and simple ones.  

It primarily involves using algorithms that you can easily modify to 

improve the data quality. This is a big reason why supervised learning is 

particularly common with classification in techniques in data mining. The 

primary goal of classification is to connect a variable of interest with the 

required variables. The variable of interest should be of qualitative type.  

The algorithm establishes the link between the variables for prediction. 

The algorithm you use for classification in data mining is called the 

classifier, and observations you make through the same are called the 

instances. You use classification techniques in data mining when you have 

to work with qualitative variables.  

There are multiple types of classification algorithms, each with its unique 

functionality and application. All of those algorithms are used to extract 

data from a dataset. Which application you use for a particular task 

depends on the goal of the task and the kind of data you need to extract.  

Types of Classification Techniques in Data Mining: 

Before we discuss the various classification algorithms in data mining, 

let‟s first look at the type of classification techniques available. Primarily, 

we can divide the classification algorithms into two categories: 

1. Generative 

2. Discriminative 

Here‟s a brief explanation of these two categories: 

Generative: 

A generative classification algorithm models the distribution of individual 

classes. It tries to learn the model which creates the data through 

estimation of distributions and assumptions of the model. You can use 

generative algorithms to predict unseen data.  

A prominent generative algorithm is the Naive Bayes Classifier.  

Discriminative: 

It‟s a rudimentary classification algorithm that determines a class for a 

row of data. It models by using the observed data and depends on the data 

quality instead of its distributions.  

Logistic regression is an excellent type of discriminative classifiers. 

 

https://www.upgrad.com/blog/types-of-supervised-learning/
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Applications of Classification of Data Mining Systems: 

There are many examples of how we use classification algorithms in our 

day-to-day lives. The following are the most common ones:  

● Marketers use classification algorithms for audience segmentation. 

They classify their target audiences into different categories by using 

these algorithms to devise more accurate and effective marketing 

strategies.  

● Meteorologists use these algorithms to predict the weather conditions 

according to various parameters such as humidity, temperature, etc.  

● Public health experts use classifiers for predicting the risk of various 

diseases and create strategies to mitigate their spread.  

● Financial institutions use classification algorithms to find defaulters to 

determine whose cards and loans they should approve. It also helps 

them in detecting fraud. 

10.4 DATA MINING USING REGRESSION MODEL  

Regression refers to a data mining technique that is used to predict the 

numeric values in a given data set. For example, regression might be used 

to predict the product or service cost or other variables. It is also used in 

various industries for business and marketing behavior, trend analysis, and 

financial forecast. In this tutorial, we will understand the concept of 

regression, types of regression with certain examples. 

What is regression?: 

Regression refers to a type of supervised machine learning technique that 

is used to predict any continuous-valued attribute. Regression helps any 

business organization to analyze the target variable and predictor variable 

relationships. It is a most significant tool to analyze the data that can be 

used for financial forecasting and time series modeling. 

Regression involves the technique of fitting a straight line or a curve on 

numerous data points. It happens in such a way that the distance between 

the data points and cure comes out to be the lowest. 

The most popular types of regression are linear and logistic regressions. 

Other than that, many other types of regression can be performed 

depending on their performance on an individual data set. 

Regression can predict all the dependent data sets, expressed in the 

expression of independent variables, and the trend is available for a finite 

period. Regression provides a good way to predict variables, but there are 

certain restrictions and assumptions like the independence of the variables, 

inherent normal distributions of the variables. For example, suppose one 

considers two variables, A and B, and their joint distribution is a bivariate 

distribution, then by that nature. In that case, these two variables might be 

independent, but they are also correlated. The marginal distributions of A 
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and B need to be derived and used. Before applying Regression analysis, 

the data needs to be studied carefully and perform certain preliminary tests 

to ensure the Regression is applicable. There are non-Parametric tests that 

are available in such cases. 

Types of Regression: 

 

Regression is divided into five different types: 

1. Linear Regression 

2. Logistic Regression 

3. Lasso Regression 

4. Ridge Regression 

5. Polynomial Regression 

Linear Regression: 

Linear regression is the type of regression that forms a relationship 

between the target variable and one or more independent variables 

utilizing a straight line. The given equation represents the equation of 

linear regression 

Y = a + b*X + e. 

Where, 

a represents the intercept 

b represents the slope of the regression line 

e represents the error 

X and Y represent the predictor and target variables, respectively. 
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If X is made up of more than one variable, termed as multiple linear 

equations. 

In linear regression, the best fit line is achieved utilizing the least squared 

method, and it minimizes the total sum of the squares of the deviations 

from each data point to the line of regression. Here, the positive and 

negative deviations do not get canceled as all the deviations are squared. 

Polynomial Regression: 

If the power of the independent variable is more than 1 in the regression 

equation, it is termed a polynomial equation. With the help of the example 

given below, we will understand the concept of polynomial regression. 

Y = a + b * x
2
 

In the particular regression, the best fit line is not considered a straight line 

like a linear equation; however, it represents a curve fitted to all the data 

points. 

Applying linear regression techniques can lead to overfitting when you are 

tempted to minimize your errors by making the curve more complex. 

Therefore, always try to fit the curve by generalizing it o the issue. 

Logistic Regression: 

When the dependent variable is binary in nature, i.e., 0 and 1, true or false, 

success or failure, the logistic regression technique comes into existence. 

Here, the target value (Y) ranges from 0 to 1, and it is primarily used for 

classification-based problems. Unlike linear regression, it does not need 

any independent and dependent variables to have a linear relationship. 

Ridge Regression: 

Ride regression refers to a process that is used to analyze various 

regression data that have the issue of multicollinearity. Multicollinearity is 

the existence of a linear correlation between two independent variables. 

Ridge regression exists when the least square estimates are the least biased 

with high variance, so they are quite different from the real value. 

However, by adding a degree of bias to the estimated regression value, the 

errors are reduced by applying ridge regression. 

Lasso Regression: 

The term LASSO stands for Least Absolute Shrinkage and Selection 

Operator. Lasso regression is a linear type of regression that utilizes 

shrinkage. In Lasso regression, all the data points are shrunk towards a 

central point, also known as the mean. The lasso process is most fitted for 

simple and sparse models with fewer parameters than other regression. 

This type of regression is well fitted for models that suffer from 

multicollinearity. 
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Application of Regression: 

Regression is a very popular technique, and it has wide applications in 

businesses and industries. The regression procedure involves the predictor 

variable and response variable. The major application of regression is 

given below. 

o Environmental modeling 

o Analyzing Business and marketing behavior 

o Financial predictors or forecasting 

o Analyzing the new trends and patterns. 

10.5 DATA MINING USING CLUSTERING MODELS  

Cluster is a group of objects that belongs to the same class. In other words, 

similar objects are grouped in one cluster and dissimilar objects are 

grouped in another cluster. 

What is Clustering?: 

Clustering is the process of making a group of abstract objects into classes 

of similar objects. 

Points to Remember: 

● A cluster of data objects can be treated as one group. 

● While doing cluster analysis, we first partition the set of data into 

groups based on data similarity and then assign the labels to the 

groups. 

● The main advantage of clustering over classification is that, it is 

adaptable to changes and helps single out useful features that 

distinguish different groups. 

Applications of Cluster Analysis: 

● Clustering analysis is broadly used in many applications such as 

market research, pattern recognition, data analysis, and image 

processing. 

● Clustering can also help marketers discover distinct groups in their 

customer base. And they can characterize their customer groups based 

on the purchasing patterns. 

● In the field of biology, it can be used to derive plant and animal 

taxonomies, categorize genes with similar functionalities and gain 

insight into structures inherent to populations. 

● Clustering also helps in identification of areas of similar land use in 

an earth observation database. It also helps in the identification of 
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groups of houses in a city according to house type, value, and 

geographic location. 

● Clustering also helps in classifying documents on the web for 

information discovery. 

● Clustering is also used in outlier detection applications such as 

detection of credit card fraud. 

● As a data mining function, cluster analysis serves as a tool to gain 

insight into the distribution of data to observe characteristics of each 

cluster. 

Requirements of Clustering in Data Mining: 

The following points throw light on why clustering is required in data 

mining: 

● Scalability: We need highly scalable clustering algorithms to deal 

with large databases. 

● Ability to deal with different kinds of attributes: Algorithms 

should be capable to be applied on any kind of data such as interval-

based (numerical) data, categorical, and binary data. 

● Discovery of clusters with attribute shape: The clustering algorithm 

should be capable of detecting clusters of arbitrary shape. They 

should not be bounded to only distance measures that tend to find 

spherical cluster of small sizes. 

● High dimensionality: The clustering algorithm should not only be 

able to handle low-dimensional data but also the high dimensional 

space. 

● Ability to deal with noisy data: Databases contain noisy, missing or 

erroneous data. Some algorithms are sensitive to such data and may 

lead to poor quality clusters. 

● Interpretability: The clustering results should be interpretable, 

comprehensible, and usable. 

Clustering Methods: 

Clustering methods can be classified into the following categories: 

● Partitioning Method 

● Hierarchical Method 

● Density-based Method 

● Grid-Based Method 

● Model-Based Method 

● Constraint-based Method 
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Partitioning Method: 

Suppose we are given a database of „n‟ objects and the partitioning 

method constructs „k‟ partition of data. Each partition will represent a 

cluster and k ≤ n. It means that it will classify the data into k groups, 

which satisfy the following requirements: 

● Each group contains at least one object. 

● Each object must belong to exactly one group. 

Points to remember: 

● For a given number of partitions (say k), the partitioning method will 

create an initial partitioning. 

● Then it uses the iterative relocation technique to improve the 

partitioning by moving objects from one group to other. 

Hierarchical Methods: 

This method creates a hierarchical decomposition of the given set of data 

objects. We can classify hierarchical methods on the basis of how the 

hierarchical decomposition is formed. There are two approaches here − 

● Agglomerative Approach 

● Divisive Approach 

Agglomerative Approach: 

This approach is also known as the bottom-up approach. In this, we start 

with each object forming a separate group. It keeps on merging the objects 

or groups that are close to one another. It keep on doing so until all of the 

groups are merged into one or until the termination condition holds. 

Divisive Approach: 

This approach is also known as the top-down approach. In this, we start 

with all of the objects in the same cluster. In the continuous iteration, a 

cluster is split up into smaller clusters. It is down until each object in one 

cluster or the termination condition holds. This method is rigid, i.e., once a 

merging or splitting is done, it can never be undone. 

Approaches to Improve Quality of Hierarchical Clustering: 

Here are the two approaches that are used to improve the quality of 

hierarchical clustering: 

● Perform careful analysis of object linkages at each hierarchical 

partitioning. 

● Integrate hierarchical agglomeration by first using a hierarchical 

agglomerative algorithm to group objects into micro-clusters, and 

then performing macro-clustering on the micro-clusters. 
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Density-based Method: 

This method is based on the notion of density. The basic idea is to 

continue growing the given cluster as long as the density in the 

neighborhood exceeds some threshold, i.e., for each data point within a 

given cluster, the radius of a given cluster has to contain at least a 

minimum number of points. 

Grid-based Method: 

In this, the objects together form a grid. The object space is quantized into 

finite number of cells that form a grid structure. 

Advantages: 

● The major advantage of this method is fast processing time. 

● It is dependent only on the number of cells in each dimension in the 

quantized space. 

Model-based methods: 

In this method, a model is hypothesized for each cluster to find the best fit 

of data for a given model. This method locates the clusters by clustering 

the density function. It reflects spatial distribution of the data points. 

This method also provides a way to automatically determine the number 

of clusters based on standard statistics, taking outlier or noise into account. 

It therefore yields robust clustering methods. 

Constraint-based Method: 

In this method, the clustering is performed by the incorporation of user or 

application-oriented constraints. A constraint refers to the user expectation 

or the properties of desired clustering results. Constraints provide us with 

an interactive way of communication with the clustering process. 

Constraints can be specified by the user or the application requirement. 

10.6 MARKET BASKET ANALYSIS IN DATA MINING  

Market basket analysis is a data mining technique used by retailers to 

increase sales by better understanding customer purchasing patterns. It 

involves analyzing large data sets, such as purchase history, to reveal 

product groupings and products that are likely to be purchased together. 

The adoption of market basket analysis was aided by the advent of 

electronic point-of-sale (POS) systems. Compared to handwritten records 

kept by store owners, the digital records generated by POS systems made 

it easier for applications to process and analyze large volumes of purchase 

data. 

Implementation of market basket analysis requires a background in 

statistics and data science and some algorithmic computer programming 
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skills. For those without the needed technical skills, commercial, off-the-

shelf tools exist. 

One example is the Shopping Basket Analysis tool in Microsoft Excel, 

which analyzes transaction data contained in a spreadsheet and performs 

market basket analysis. A transaction ID must relate to the items to be 

analyzed. The Shopping Basket Analysis tool then creates two worksheets: 

 The Shopping Basket Item Groups worksheet, which lists items that 

are frequently purchased together, 

 And the Shopping Basket Rules worksheet shows how items are 

related (For example, purchasers of Product A are likely to buy 

Product B). 

How does Market Basket Analysis Work?: 

Market Basket Analysis is modelled on Association rule mining, i.e., the 

IF {}, THEN {} construct. For example, IF a customer buys bread, THEN 

he is likely to buy butter as well. 

Association rules are usually represented as: {Bread} -> {Butter} 

Some terminologies to familiarize yourself with Market Basket Analysis 

are: 

 Antecedent: Items or 'itemsets' found within the data are antecedents. 

In simpler words, it's the IF component, written on the left-hand side. 

In the above example, bread is the antecedent. 

 Consequent: A consequent is an item or set of items found in 

combination with the antecedent. It's the THEN component, written 

on the right-hand side. In the above example, butter is the consequent. 

Types of Market Basket Analysis: 

Market Basket Analysis techniques can be categorized based on how the 

available data is utilized. Here are the following types of market basket 

analysis in data mining, such as: 

 

1. Descriptive market basket analysis: This type only derives insights 

from past data and is the most frequently used approach. The analysis 

here does not make any predictions but rates the association between 

products using statistical techniques. For those familiar with the 



 

 316 

Data Mining 

 

basics of Data Analysis, this type of modelling is known as 

unsupervised learning. 

2. Predictive market basket analysis: This type uses supervised 

learning models like classification and regression. It essentially aims 

to mimic the market to analyze what causes what to happen. 

Essentially, it considers items purchased in a sequence to determine 

cross-selling. For example, buying an extended warranty is more 

likely to follow the purchase of an iPhone. While it isn't as widely 

used as a descriptive MBA, it is still a very valuable tool for 

marketers. 

3. Differential market basket analysis: This type of analysis is 

beneficial for competitor analysis. It compares purchase history 

between stores, between seasons, between two time periods, between 

different days of the week, etc., to find interesting patterns in 

consumer behaviour. For example, it can help determine why some 

users prefer to purchase the same product at the same price on 

Amazon vs Flipkart. The answer can be that the Amazon reseller has 

more warehouses and can deliver faster, or maybe something more 

profound like user experience. 

Algorithms associated with Market Basket Analysis: 

In market basket analysis, association rules are used to predict the 

likelihood of products being purchased together. Association rules count 

the frequency of items that occur together, seeking to find associations that 

occur far more often than expected. 

Algorithms that use association rules include AIS, SETM and Apriori. The 

Apriori algorithm is commonly cited by data scientists in research articles 

about market basket analysis. It identifies frequent items in the database 

and then evaluates their frequency as the datasets are expanded to larger 

sizes. 

R's rules package is an open-source toolkit for association mining using 

the R programming language. This package supports the Apriori algorithm 

and other mining algorithms, including arulesNBMiner, opusminer, 

RKEEL and RSarules. 

With the help of the Apriori Algorithm, we can further classify and 

simplify the item sets that the consumer frequently buys. There are three 

components in APRIORI ALGORITHM: 

 SUPPORT 

 CONFIDENCE 

 LIFT 

For example, suppose 5000 transactions have been made through a 

popular e-Commerce website. Now they want to calculate the support, 

confidence, and lift for the two products. For example, let's say pen and 
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notebook, out of 5000 transactions, 500 transactions for pen, 700 

transactions for notebook, and 1000 transactions for both. 

SUPPORT: 

It has been calculated with the number of transactions divided by the total 

number of transactions made, 

1. Support = freq(A, B)/N  

support(pen) = transactions related to pen/total transactions 

i.e support -> 500/5000=10 percent 

CONFIDENCE: 

Whether the product sales are popular on individual sales or through 

combined sales has been calculated. That is calculated with combined 

transactions/individual transactions. 

CONFIDENCE: 

1. Confidence = freq (A, B)/ freq(A)   

Confidence = combine transactions/individual transactions 

i.e confidence-> 1000/500=20 percent 

LIFT: 

Lift is calculated for knowing the ratio for the sales.  

1. Lift = confidence percent/ support percent    

Lift-> 20/10=2 

When the Lift value is below 1, the combination is not so frequently 

bought by consumers. But in this case, it shows that the probability of 

buying both the things together is high when compared to the transaction 

for the individual items sold. 

10.7 PERFORMING ANOMALY DETECTION IN DATA 

MINING  

Anomaly detection is the process of identifying data points that fall 

outside the normal behavior. For example, typical data will generally 

conform to certain shapes, such as a bell curve. By looking at the datasets 

and points that don‟t fit, businesses can identify patterns or points that 

may be threats. Companies also use data mining for fraud detection and 

network intrusion detection activities. 

In the case of fraud detection at a credit card company, anomaly detection 

algorithms look for unusual data points for cardholders. Say a frugal 

cardholder‟s credit card activity registered several extravagant purchases 

https://sisudata.com/blog/why-anomaly-detection-is-important
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all in one day. The credit card company would most likely flag that as 

potential fraud and take- action to verify it. 

An Intrusion Detection System (IDS) looks for anomalous attempts to get 

into a network or any other malicious activity. It will send an alert to an 

admin when it detects red flags like policy violations or significant 

changes in network traffic. These basic, real-world rules can make all the 

difference. 

However, not all unusual data points are cause for concern. This is where 

outlier detection comes into play. According to the training dataset, 

outliers may seem anomalous but are rare data points, which is a large 

dataset that a machine learning algorithm uses to learn about normal 

behavior. Thus, they are unlikely, but outliers still fit within the normal 

behavior, including normal variations in data like seasonal sales cycles or 

periodic fluctuations in a manufacturing supply chain. 

Data points can cause problems if they are not found when an anomaly or 

outlier makes it into the training set. As a result, the algorithm learns the 

anomaly as normal. Organizations need the capability to identify any 

abnormality quickly, and that won‟t happen if the algorithm‟s pattern 

recognition is skewed. 

Anomaly detection and outlier detection differ based on how their results 

can be applied. It‟s that simple. Anomaly detection can lead to the 

discovery of a whole new model when the anomaly is found to be part of a 

different dataset, whereas outlier detection can improve the accuracy of 

the current model by drawing attention to the treatment of outliers. These 

are meaningful benefits and causes for including both anomaly and outlier 

detection in an analytics strategy. 

Other benefits of anomaly detection include automating KPI calculations 

and analysis, preventing security breaches, and achieving faster results. 

Common types of anomalies in data mining: 

Point anomalies: 

A point anomaly occurs when a single data point is extremely far from the 

normal distribution. For example, one person trying to cash a check for a 

million dollars would be a point anomaly. 

Contextual anomalies: 

In time series data anomalies, or anomalies in datasets spread over time, 

the data points that stand out are those that don‟t fit the time-tested pattern. 

For example, if the number of cars going through a single toll booth on a 

regular Tuesday were to spike from 1,000 to 10,000. 

Collective anomalies: 

The collective anomaly occurs when several data points, or a collection, 

fall far outside the normal behavior, but the individual data points are not 

https://sisudata.com/blog/what-is-data-exploration-in-machine-learning
https://sisudata.com/resources/guides-and-whitepapers/complete-guide-to-advanced-analytics


 

 319 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

 

anomalous. Everyone repainting their house on the same day is a 

collective anomaly because it isn‟t unusual for people to paint their 

houses. But it is rare that everyone would do it on the same day. 

Update anomaly: 

This anomaly occurs when the data has become redundant or has been 

partially updated. For example, pies sold at a bakery can be categorized by 

both the number of crusts they have and whether or not they have fruit 

filling. There would be an update anomaly if a double-crust apple pie is 

updated on the fruit pie list, but not the other. 

Deletion anomaly: 

When data is lost because it has been removed, it can cause a deletion 

anomaly. An example would be if a double-crust chocolate pudding pie is 

removed from the inventory, not because it was sold, but because it was 

deleted by accident. 

Insertion anomaly: 

The insertion anomaly is actually about omission. When data can‟t be 

entered into the dataset because it‟s incomplete, an insertion anomaly 

occurs due to that data not being included. For example, an experimental 

crustless pecan pie not being included in the inventory. 

10.8 DEPLOYING DATA MINING RESULTS  

The last step in the data mining process is to deploy the models to a 

production environment. Deployment is important because it makes the 

models available to users so that you can perform any of the following 

tasks: 

● Use the models to create predictions and make business decisions. For 

information about the tools you can use to create queries, see Data 

Mining Query Tools. 

● Embed data mining functionality directly into an application. You can 

include Analysis Management Objects (AMO) or an assembly that 

contains a set of objects that your application can use to create, alter, 

process, and delete mining structures and mining models. 

● Create reports that let users request predictions, view trends, or 

compare models. 

Requirements for Deployment of Data Mining Solutions: 

The instance of SQL Server Analysis Services to which you deploy the 

solution must be running in a mode that supports multidimensional objects 

and data mining objects; that is, you cannot deploy data mining objects to 

an instance that hosts tabular models or Power Pivot data. 

https://docs.microsoft.com/en-us/analysis-services/data-mining/data-mining-query-tools?view=asallproducts-allversions
https://docs.microsoft.com/en-us/analysis-services/data-mining/data-mining-query-tools?view=asallproducts-allversions
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Therefore, when you create a data mining solution in Visual Studio, be 

sure to use the template, Analysis Services Multidimensional and Data 

Mining Project. 

When you deploy the solution, the objects used for data mining are created 

in the specified SQL Server Analysis Services instance, in a database with 

the same name as the solution file. 

 

 

 

 

 

***** 
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MODULE IX 

11 
INTRODUCTION TO BI 

Unit Structure 

11.1  Introduction 

11.2  Open-Source BI Tools  

11.3  Introduction to Power BI 

11.4  Component and Features of Power BI 

11.5  Power BI Architecture 

11.6  Data sources for Power BI and Key Terms 

11.7  Power BI Desktop Installation 

11.8  Relationship between Data Set, Report and Dashboard  

11.9  Introduction to Power BI Reports 

Learning Objectives:  

The learner will understand the purpose and application of business 

intelligence process and tools.  

The learner will also understand the purpose and application of balanced 

scorecard for performance and strategic management. 

Learning Outcomes:    

The learner can use the Power BI tool to create reports, dashboards and 

perform analysis. 

The learner can identify the Key Performance Index(KPI) for their project 

success by creating a  balanced scorecard. 

11.1 INTRODUCTION TO BUSINESS INTELLIGENCE  

Business intelligence (BI) is a technology-driven process that analyses 

data and provides meaningful information to help executives, managers 

and other end users make informed business decisions. BI facilitates 

improved decision making and optimizes business process thereby 

improving operational efficiency. 

 Every day your business creates an overwhelming amount and variety of 

data. BI enables smarter decisions, supports in problem identification 

thereby providing data for actionable insights which in turn enhances the 

profitability of the organization. BI systems can also help companies 

identify market trends and spot business problems that need to be 
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addressed. In fact, BI enables companies to view their business trends 

past, present and future. 

Business intelligence (BI) is all about turning an organization’s data into 

insights that can be used to inform business decisions. BI analysts will use 

BI tools, software, or services to access and analyse datasets and translate 

their findings into reports, summaries, dashboards, graphs, charts or maps. 

This in turn creates more business opportunities. 

Business intelligence is also defined as “a set of methodologies, processes, 

architectures and technologies that transform raw data into meaningful and 

useful information”. This can then be “used to enable more effective 

strategic, tactical and operational insights and decision-making”. 

Business intelligence is descriptive and uses metrics to generate clear 

snapshots of business performance.  

Meanwhile, business analytics is predictive, and describes what 

organizations should do in future to generate better outcomes. 

11.2 Open Source Business Analytical Tools 

● BIRT 

● ClicData 

● ELK stack 

● Helical Insight 

● Jasperreports server 

● Knime 

● Pentaho 

● Microsoft Power BI 

● RapidMiner 

● ReportServer 

● Seal Report 

● SpagoBI/Knowage 

● SQL Power Wabit 

● Tableau Public 

● Zoho Report 

● Metabase 

● A Reporting Tool(ART) 
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11.3 INTRODUCTION TO MICROSOFT POWER BI: 

Power BI is the collective name for an assortment of cloud-based apps and 

services that help organizations collate, manage, and analyse data from a 

variety of sources, through a user-friendly interface. 

Power BI is a business analytics service provided by Microsoft that lets 

you visualize your data and share insights. It converts data from different 

sources to build interactive dashboards and Business Intelligence reports. 

 

As can be seen from above, we have some sales data in an excel sheet. 

Using this data, Power BI helps you build different charts and graphs to 

visualize the data with different fields. 

11.4 COMPONENT AND FEATURES OF POWER BI 

Benefits of Power BI: 

Business intelligence tools like Power BI can be used for a multitude of 

purposes.  

Here are some of the key benefits of using Power BI: 

 Businesses can input huge quantities of data into Power BI that many 

other platforms would struggle to process 

 Built-in machine learning features can analyze data and help users 

spot valuable trends and make educated predictions 

 Information can be visualized using powerful templates to allow 

businesses to better make sense of their data 

 Power BI is cloud-based, so users get cutting edge intelligence 

capabilities and powerful algorithms that are updated regularly 

 Powerful personalization capabilities allow users to create 

dashboards so they can access the data they need quickly 

 Alerts can be set up on KPIs to keep users up to date important 

metrics and measurements. 
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 Power BI has an intuitive interface that makes it far more user-

friendly and easier to navigate then complex spreadsheets 

 The platform integrates with other popular business management tools 

like SharePoint, Office 365, and Dynamics 365, as well as other non-

Microsoft products like Spark, Hadoop, Google Analytics, SAP, 

Salesforce, and MailChimp 

 With data security a massive talking point for modern businesses, 

Power BI ensures data is safe, offering granular controls on 

accessibility both internally and externally 

 Primarily, Power BI pulls data together and processes it, turning it 

into intelligible insights, often using visually compelling and easy-to-

process charts and graphs. This allows users to generate and share 

clear and useful snapshots of what’s happening in their business. 

 Power BI connects to a range of data sources, from basic Excel 

spreadsheets to databases, and both cloud-based and on-premises 

apps. 

Components of Power BI: 

 Power Query: A data connection tool that lets you transform, 

combine, and enhance data from several sources. It can be 

downloaded as an add-in for Excel or can be used as part of the Power 

BI Desktop. 

 Power Pivot:  A data modelling tool for creating data models. 

 Power View: A data visualization tool that generates interactive 

charts, graphs, maps, and other visuals. a technology that is available 

in Excel, Sharepoint, SQL Server, and Power BI. 

 Power Map: Another visualization tool for creating immersive 3D 

visuals. It lets you map your data and plot more than a million rows of 

data visually on Bing maps in 3-D format from an Excel table or Data 

Model in Excel. Power Map works with Bing maps to get the best 

visualization based on latitude, longitude, or country, state, city, and 

street address information. 

 Power Q&A:  A question and answer engine enables you to ask 

questions about your data in natural language. An example could be 

what was the total sales last year? Once you've built your data model 

and deployed that into the Power BI website, then you can ask 

questions and get answers quickly. 

Features of Power BI: 

1. Multiple Data Sources:  

Support for various data sources is one of the vital features of Power BI. 

You can access various sources of data such as Excel, CSV, SQL Server, 

Web files, etc. to create interactive visualizations. 

https://www.nigelfrank.com/insights/everything-you-ever-wanted-to-know-about-microsoft-sharepoint/
https://www.nigelfrank.com/insights/everything-you-ever-wanted-to-know-about-office-365/
https://www.nigelfrank.com/insights/everything-you-ever-wanted-to-know-about-dynamics-crm/
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2. Custom Visualization:  

While dealing with complex data, Power BI's default standard might not 

be enough in some cases. In that case, you can access the custom library of 

visualization that meets your needs. 

3. Interactive UI/UX Features:  

Power BI makes things visually appealing. It has an easy drag and drops 

functionality, with features that allow you to copy all formatting across 

similar visualizations. 

4. Exceptional Excel Integration:  

Power BI helps to gather, analyse, publish, and share Excel business data. 

Anyone familiar with Office 365 can easily connect Excel queries, data 

models, and reports to Power BI Dashboards. 

5.  Accelerate Big Data Preparation with Azure:  

Using Power BI with Azure allows you to analyse and share massive 

volumes of data. An azure data lake can reduce the time it takes to get 

insights and increase collaboration between business analysts, data 

engineers, and data scientists. 

6. Turn Insights into Action:  

Power BI allows you to gain insights from data and turn those insights into 

actions to make data-driven business decisions. 

7. Real-time Stream Analytics: 

Power BI will enable you to perform real-time stream analytics. It helps 

you fetch data from multiple sensors and social media sources to get 

access to real-time analytics, so you are always ready to make business 

decisions. 

11.5 POWER BI ARCHITECTURE 

 

Power BI architecture is a service built on top of Azure. There are multiple 

data sources that Power BI can connect to. Power BI Desktop allows you 

to create reports and data visualizations on the dataset. Power BI gateway 

is connected to on-premises data sources to get continuous data for 
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reporting and analytics. Power BI services refer to the cloud services that 

are used to publish Power BI reports and data visualizations. Using Power 

BI mobile apps, you can stay connected to their data from anywhere. 

Power BI apps are available for Windows, iOS, and Android platforms. 

11.6 DATA SOURCES FOR THE POWER BI AND KEY 

YERMS 

Data source Description 

Excel (.xlsx, 

xlxm) 

A workbook can have data entered manually or data, 

which is queried and loaded from external data sources. 

Comma 

Separated 

Value (.csv) 

Files are simple text files with rows of data. Every row 

can contain one or more values, which is separated by a 

comma. 

Power BI 

Desktop (.pbi) 

You can use Power BI Desktop to query and load data 

from external data sources. 

Databases in 

the Cloud 

It allows you to connect live to Azure SQL Database, 

Azure SQL Data Warehouse, etc. 

Databases on-

premises 

You can connect directly to SQL Server Analysis 

Services Relational model databases. A Power BI 

Enterprise Gateway is required. 

 

Key terms used in Power BI: 

 

Term Description 

Visualization 

A visual display of information to achieve one or more objective. It 

offers a single screen display of information. It alerts users on 

issues or problems Operational, Performance, Personal, etc. 

Datasets 
A dataset is something which you import or connect to. Datasets 

can be renamed, refreshed, removes, and explored. 
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Dashboard 

The dashboard is a collection which contains zero or more tiles and 

widgets. It is used to represent a customized view of some subset of 

the underlying datasets. 

Reports 

 

A Power BI report is one or multiple pages of visualizations. It can 

be created from scratch, imported to a dashboard, and created using 

datasets. 

Tile 
It a single visualization found in a report or on a rectangular 

dashboard box which contains each visual. 

 

11.7 INSTALLATION OF POWER BI DESKTOP 

Step 1): Visit https://powerbi.microsoft.com/en-us/desktop/ 

And select Download free button 

Step 2): You will be redirected to a Microsoft store and select Get button. 

Step 3): Click on the Install button. 

Step 4): You can see progress status on the screen. 

 

Step 5): Before welcome screen you will ask to register to enter. 

 

 

https://powerbi.microsoft.com/en-us/desktop/
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Step 6): When you run Power BI Desktop, a Welcome screen is displayed. 

 

Opening Screen of Power BI Desktop: 

 

On the top bar, you have tabs like Home, View, Modeling, and 

Help having a range of options in them. On the right are two 

sections, Visualizations and Fields. From the Visualizations section, you 

can select a visual and edit it. The Fields section contains all the fields 

from the data tables you imported. Just select fields from here to add 

them to your visual. On the left, there are three buttons for Report, 

Data, and Model. 

11.8 RELATIONSHIP BETWEEN DATA SET, REPORT 

AND DASHBOARD 
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The visualizations on a dashboard originate from reports and each report is 

based on a dataset. One way to think of a dashboard is as an entryway to 

the underlying reports and datasets. Selecting a visualization takes you to 

the report (and dataset) that it's based on. 

11.9 POWER BI REPORTS 

A Power BI report is a multi-perspective view into a data model, with 

visualizations that represent different findings and insights from that 

data model. A report can have a single visualization or pages full of 

visualizations.  

For creating a report in Power BI, we first need the data sets. Below is the 

customer file in excel -data set on which we will learn how to create a 

report. 

 

Move to Power BI and Click on Get Data and choose the type of file . In 

our case it is excel and then select customer.xls 

 

With this the data will be uploaded under the Data Tab in Power BI 
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For creating report now click on the Report Tab as given below:  

 

For creating reports multiple visualization can be created from the 

visualization tool. 

First Visualization: 

Go to Visualization tool and choose a card icon 

 

To get a summary of total quantity sold. Go to the Field section now and 

choose Quantity 

 

Make the card attractive by choosing the format option and applying 

formatting like changing the font colour, apply background colour etc. 
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With the first visualization is done: 

Second Visualisation: 

For creating another visualization- A chart for example follow the given 

steps: 

From visualization choose stacked column chart 

 

From the Field add product type in axis and quantity in values 
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The following second visualization will be created:   

 

One can format the same using the format icon. 

Likewise, third visualization can be created as Pie chart 

demonstrating the owners. Fourth visualization could be line graph 

demonstrating the trend in sales. 
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With this we get the Final BI Report on Sales Data as given below: 

 

 

 

 

 

 

***** 
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12  
INTRODUCTION TO POWER BI 

DASHBOARD 

Unit Structure      

12.1  Introduction to Dashboard 

12.2  Standard Steps in Dashboard Creation 

12.3  Practical Example on Preparing Power BI Dashboard. 

12.4  Dashboard vs Report 

12.1  INTRODUCTION TO DASHBOARD 

Power BI Dashboard: 

Power BI Dashboard is a single page visualization to tell a story. The 

visualizations on a dashboard are generated from reports, and each report 

is based on one dataset. A single page dashboard is known as a Canvas.  

Power BI allows you to create different reports on Power BI Desktop. 

These reports can be published on the Power BI dashboard using the 

Power BI service. A Power BI report created on Power BI Desktop can be 

published on to Power BI Service by clicking on the Publish button.  

Below is a Finance Dashboard published on Power BI Service. 

 

The visualizations you see on the dashboard are called Tiles and are 

pinned to the dashboard by report designers. 

Below figure demonstrates the Power BI Dashboard: 

Sales dashboard 1: 
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Sales dashboard 2: 

 

Production dashboard: 

 

12.2 STANDARD STEPS IN CREATING A DASHBOARD 

IN POWER BI 

Step 1: Collect the data: 

The first step after you launch the Power BI application is to gain access to 

your data. 

You can easily import your dataset from an MS Excel Workbook. In 

Office 365, simply open Power BI., click on the Get Data button located at 

the bottom of the navigation pane or on the lower left corner of the screen. 

The navigation pane shows the option of Files. Click on Files and browse 

to the location where your Excel Workbook is located. Locate your file 

and then click on the Connect button. It takes a little time to process, and 

this is largely dependent on the file size. 

After the file has been imported, you will see a blank workspace. From the 

navigation pane on the left, choose the dataset you have imported. The 

blank workspace should then change into a visualization creation tool. 

You will see navigation panes on the right with a multitude of options. 

Step 2: Explore your dashboard: 

Microsoft Power BI has various icons to represent different visualizations. 

There are charts of all types like bar charts, column charts, stacked bars 

and columns, pies, half donuts, line graphs, area charts, waterfall charts 
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among others - all represented through icons. Get familiar with these 

charts. 

The right pane also has a Fields section which allows you to choose and 

switch between various data fields. 

For instance, imagine the dataset you imported has a table with columns 

(fields) like employee name, employee age in years, salary range, increase 

in salary over 10 years, employee address and employee ID. 

Depending on what you wish to display, you will first have to tick the 

checkbox for a particular data field, and then you can choose a chart type 

from the right pane. 

For example, if you wish to display the salary range composition of 

employees, you can tick the age checkbox from the right pane and then 

select a pie chart. The pie chart will best display how many employees 

have a salary in which range. 

Step 3: Choose the right chart: 

While you have created your dashboard and are off to a good start, it is 

equally important to learn which type of chart will be most suitable for 

which kind of data. If not properly considered, data visualization can 

become misleading. 

Here are some strategies to keep in mind: 

There are four general classifications of charts based on their 

functionality: 

● Distribution 

● Composition 

● Comparison 

● Relationship 

Pie charts are best used to show composition in percentages. Make sure 

that all values add up to hundred. 

Stacked charts are used to show comparison and composition together. 

Scatter plots are the best at showing a relationship between two variables. 

For instance, you may wish to see how number of years worked in the 

organization varies by salary for an employee. 

Bar charts and column charts are mostly used for distribution and 

comparison. You can display the salary range versus a number of 

employees on a bar chart. This can show comparison among different 

ranges of salary. They can also be used to show periodic data. 
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Line charts and area charts are used for comparison. They are the most 

suitable for viewing time series data. For instance, if you wish to see how 

the salary of an employee has grown over the last 10 years, a line chart 

will give you the best visual representation. 

Step 4: Save & publish your dashboard: 

Once you have created your dashboard and populated it with insightful 

charts, click on the Save button on the toolbar. Since Power BI charts are 

dependent on the Excel data, they will keep updating as the Excel sheet is 

updated. 

You can also publish the dashboard to the Power BI service and share it 

with your colleagues. 

12.3 PREPARING DASHBOARD IN POWER BI 

Example 1: 

Building a Dashboard Using Power BI Desktop: 

Get the Data set ready 

Customer .xls 

Customer ID Customer Name 

CG-12520 Claire Gute 

WG-45983 Henry Stalin 

DV-13045 Darrin Van Huff 

SO-20335 Sean O'Donnell 

BH-11710 Brosina Hoffman 

AA-10480 Andrew Allen 

IM-15070 Irene Maddox 

HP-14815 Harold Pawlan 

PK-19075 Pete Kriz 

AG-10270 Alejandro Grove 

ZD-21925 Zuschuss Donatelli 

KB-16585 Ken Black 

SF-20065 Sandra Flanagan 

EB-13870 Emily Burns 

RV-8346 Matt Damon 

 

Order.xls: 

Order ID Order Date 

CA-2016-152156 08-11-2017 

CA-2016-138688 12-06-2017 

US-2015-108966 11-01-2019 

CA-2014-115812 09-05-2019 

CA-2017-114412 15-04-2017 
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CA-2016-161389 05-12-2017 

US-2015-118983 22-11-2018 

CA-2014-105893 11-11-2018 

CA-2014-167164 13-05-2018 

CA-2014-143336 27-08-2018 

CA-2014-143452 20-02-2019 

CA-2016-137330 09-12-2018 

US-2016-137330 20-12-2017 

US-2017-156909 16-07-2018 

CA-2015-106320 25-04-2019 

 

Product.xls: 

Product 

ID Category 

Sub-

Category Product Name 

FUR-BO-

10001798 Furniture Bookcases 

Bush Somerset Collection 

Bookcase 

FUR-CH-

10000454 Furniture Chairs 

Hon Deluxe Fabric Upholstered 

Stacking Chairs, Rounded Back 

OFF-LA-

10000240 

Office 

Supplies Labels 

Self-Adhesive Address Labels for 

Typewriters by Universal 

FUR-TA-

10000577 Furniture Tables 

Bretford CR4500 Series Slim 

Rectangular Table 

FUR-FU-

10001487 Furniture Furnishings 

Eldon Expressions Wood and 

Plastic Desk Accessories, Cherry 

Wood 

TEC-PH-

10002275 Technology Phones Mitel 5320 IP Phone VoIP phone 

OFF-BI-

10002215 

Office 

Supplies Binders 

Wilson Jones Hanging View 

Binder, White, 1" 

OFF-AP-

10001492 

Office 

Supplies Appliances 

Acco Six-Outlet Power Strip, 4' 

Cord Length 

FUR-CH-

10002774 Furniture Chairs 

Global Deluxe Stacking Chair, 

Gray 

FUR-TA-

10000577 Furniture Tables 

Bretford CR4500 Series Slim 

Rectangular Table 

TEC-AC-

10003027 Technology Accessories 

Imation 8GB Mini TravelDrive 

USB 2.0 Flash Drive 

FUR-BO-

10004834 Furniture Bookcases 

Riverside Palais Royal Lawyers 

Bookcase, Royale Cherry Finish 

FUR-FU-

10004848 Furniture Furnishings 

Howard Miller 13-3/4" Diameter 

Brushed Chrome Round Wall 

Clock 

OFF-EN-

10001509 

Office 

Supplies Envelopes Poly String Tie Envelopes 

OFF-AR-

10004042 

Office 

Supplies Art 

BOSTON Model 1800 Electric 

Pencil Sharpeners, 

Putty/Woodgrain 
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Sales.xls: 

Order 

ID 

Customer 

ID 

Pl

ac

e 

ID 

Product 

ID 

Sales 

ID Sales  Quantity 

Disc

ount Cost  

CA-

2016-
152156 CG-12520 1 

FUR-BO-
10001798 1 122261 200 0 120000 

CA-

2016-
138688 

WG-
45983 2 

FUR-CH-
10000454 2 173100 389 0 170000 

US-

2015-
108966 DV-13045 3 

OFF-LA-
10000240 3 98652 422 0 92000 

CA-

2014-

115812 SO-20335 4 

FUR-TA-

10000577 4 95700 501 0.45 90000 

CA-

2017-
114412 BH-11710 5 

FUR-FU-
10001487 5 223682 290 0.2 215000 

CA-

2016-

161389 AA-10480 6 

TEC-PH-

10002275 6 488600 720 0 485000 

US-

2015-
118983 IM-15070 7 

OFF-BI-
10002215 7 728202 450 0 728202 

CA-

2014-

105893 HP-14815 8 

OFF-AP-

10001492 8 907152 650 0.2 890000 

CA-

2014-
167164 PK-19075 9 

FUR-CH-
10002774 9 180504 320 0.2 170000 

CA-

2014-
143336 AG-10270 10 

FUR-TA-
10000577 10 114900 560 0 108900 

CA-

2014-
143452 ZD-21925 11 

TEC-AC-
10003027 11 170684 900 0.2 150000 

CA-

2016-
137330 KB-16585 12 

FUR-BO-
10004834 12 911424 410 0.2 908500 

US-

2016-

137330 SF-20065 13 

FUR-FU-

10004848 13 155520 305 0.2 140000 

US-

2017-
156909 EB-13870 14 

OFF-EN-
10001509 14 407976 310 0.2 400976 

CA-

2015-

106320 RV-8346 15 

OFF-AR-

10004042 15 688100 540 0.8 680100 

 

Region.xls: 

Place ID City State 

1 Henderson Kentucky 

2 Los Angeles California 

3 Los Angeles California 

4 Concord North Carolina 
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5 Seattle Washington 

6 Fort Worth Texas 

7 Madison Wisconsin 

8 West Jordan Utah 

9 San Francisco California 

10 Fremont Nebraska 

11 Fremont Nebraska 

12 Philadelphia Pennsylvania 

13 Orem Utah 

14 Los Angeles California 

15 Philadelphia Pennsylvania 

 

Creation of Sales And Performance Dashboard: 

To create this dashboard, we will import sales data related to customers, 

products, regions, orders, and sales details into Power BI system.  

Step 1: Importing data 

Click on Get Data option to select a data source of your choice. Select a 

data source and click on Connect. You can prepare the data imported in 

the Power Query Editor. 

 

Step 2: Formatting 

From the Data tab, you can access all the imported tables and view them 

in tabular form. On the right, you’ll find a list of tables and fields within 

those tables. You can select a table or field to perform formatting actions 

on them. If you have fields such as date, time, city, state, percentage 

value, currency, etc. you can change the format or data type from 

the Modelling tab. 
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Step 3: Modelling 

Although the relationships and associations between the tables that you 

load are already created by the Power BI’s engine, still you can view and 

make changes in the data model from the Model tab given on the left 

horizontal bar. The relationships between the two tables are indicated by 

links joining two common fields. 

 

Step 4: Creating a KPI for Total Sales and Gross profit 

So, for our dashboard, we imported five tables: customer details, order 

details, place details, product details, and sales details. The first 

visualization that we’ll make is a KPI. Select KPI (Key Performance 

Index) from the visualizations section. 

 

Select fields you want to add in the visual from the Fields section. You 

can also drag and drop the fields into respective columns indicated by the 

arrow in the image below. 
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You can select fields, apply filters, and format the visual from 

the Format icon. The first KPI we prepared shows Total sales. 

 

 

The second KPI shows the Gross profit. 

 

 Step 5: Creating a chart showing Sales by State and Category 

Next, we’ll create a Stacked bar chart which is going to show sales value 

by state and category of product. Add this chart from the Visualizations. 

 

Add fields in the chart and format the title, data labels, legend, axes, plot 

area, data colours, etc. As you can see in the image below, the stacked bar 

chart shows total sales in each state for the three main categories 

(Furniture, Office supplies, and Technology). 
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Step 6: Creating a chart showing Sales and Gross profit by Year 

Moving on, the next visualization we need to create is a column chart 

(Line and clustered column chart). We will create this visual to show the 

total sales and gross profit by year (2017,2018 and 2019). 

Select a Line and Clustered Column Chart from the Visualizations 

section. 

 

Then add fields to add into the visual. You can see the selected fields in 

the Fields tab. 

 

Our final visual looks as shown in the picture below. 

The yellow bars shows the total sales of three years (for about 5 months 

of 2019) and the red line shows the profit trend of three years. 
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Step 7: Creating a chart showing Sales by month 

Next, we’ll create an area chart that will show the total sales of products 

over a span of 12 months. We created an area chart by selecting the Area 

chart from Visualizations and adding respective fields into it. 

 

Area chart option in visualizations section 
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The area chart that we created looks something like this 

 

On the x-axis, it has months in which product was sold and the y-axis 

displays the sales values. 

Step 8: Creating a multi-row card 

In addition to visually representing data via graphs and charts, you can 

display data as textual information using cards or multi-row cards. So, 

we’ll add a Multi-row card from the Visualizations section. 

 

We have a multi-row card which shows the information related to product 

categories, total sales per category, total units sold and gross profit. 
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Step 9: Creating a map showing total units sold by state 

From the wide range of visualizations available, we can also represent 

information on the map. In our dashboard, we will add a map showing 

total units sold per state in the USA. We selected a Filled map from the 

Visualizations section. 

 

Next, we will add fields into the map. 

 

The final map will show the total number of units sold in the states. 

 

Step 10: Adding a Slicer for Sub-categories of products 

Lastly, we’ll add a Slicer for Sub-categories of products in the record. 

Using this slicer, users can select specific categories and filter through 

data. Upon making a selection in the slicer, all the other visuals will 

undergo changes and show only the visuals related to the selected field or 

value. 
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Here is a closer look at the slicer we added into our dashboard. 

 

Step 11: Finish the final dashboard 

Now that we are done adding all the different types of visuals and graphics 

that we needed on our dashboard, we are nearing the final steps. Adjust 

and resize the visualizations on the dashboard as you like. You can also 

select a theme for the dashboard, its page size, background, etc. 

 

Step 12: Publish the dashboard: 

Once your dashboard is ready, you can publish it on the Power BI 

workspace. First, save your dashboard in your system. 

Go to the Publish option to publish the dashboard on the web. Log in into 

your Power BI account and publishing process will be successful. Then, 
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you will get a link to a web source where the dashboard is uploaded and 

available for other users’ access. 

 

12.4 DASHBOARD VS REPORTS 

Basis 

of Comparison 

Dashboards Reports 

Definition Power BI Dashboard is a 

high-level view of some 

of key KPIs of one or 

more reports. Dashboard 

is a day-to-day view of 

KPIs and provide the 

navigation point to the 

detailed reports. 

Power BI Report is 

combination of multiple 

visual elements (charts, 

texts, values…) on a page 

that can be inter-related 

with each other. Data 

visualized in the report can 

be sliced and diced with 

slicers. Power BI report is 

fully interactive from user. 

and It can be filtered based 

on some criteria. It gives a 

multi-perspective view 

based on different datasets. 

Usage View business insights 

and key performance 

indicators to make 

business decisions by 

owners or senior 

management by web or 

via Mobile applications. 

Analyzing data by a 

business analyst or a sales 

manager to know more on 

business which further helps 

business owners to make 

decisions on cumulative 

information provided by 

reports. 

Benefits Business owners can 

make a business profit 

and loss decisions by 

analyzing high-level 

view of KPI’S. 

Detailed analysis across 

dimensions and facts are 

achieved with the use of 

Power BI reports. 
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Real Time Usage Dashboards are used to 

analyze high visibility 

data. Real-time medical 

dashboards provide 

information on the count 

of heart patients and their 

daily used tablets which 

helps medicine 

manufacturing 

companies to produce as 

required tablets and 

deliver in on time. 

Power BI reports are used to 

analyze real-time data in 

detail in an example Heart 

patient and the different 

medicines they use and 

treatment from hospitals are 

analyzed using power BI 

reports helps businesses to 

make long-term business 

decisions in real time. 

Applications Power BI dashboard is 

used by all modern 

business owners on this 

internet and mobile 

world. 

Reports are used 

everywhere when it comes 

to business starting from 

sales to services. 

Pages 
Consists of one page 

only   

Can be of one or more 

pages 

Data sources 

Can have data tiles from 

one or more datasets or 

reports 

It has a single dataset per 

report 

Filtering 
Cannot perform filtering 

or slicing 

Can perform filtering, 

slicing and highlighting 

Set alerts 
Enables you to set alerts 

for emails 
No option for setting alerts 

Featured 

reports 

Enables you to set only 

one dashboard as a 

featured dashboard 

No option to create a 

featured dashboard 

Accessing 

dataset tables 

and fields 

Does not allow viewing 

or accessing underlying 

datasets tables and fields 

Provides the option for 

viewing dataset tables, 

fields and values 
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13  
INTRODUCTION TO BALANCED 

SCORECARD 

Unit Structure  

13.1  Introduction to Balanced Scorecard 

13.2  Four Perspectives of Balanced Scorecard 

13.3  Steps in creating a Balanced Scorecard 

13.4  Balanced Scorecard Example 

13.5  Introduction to Analysis Reports 

13.6  Analysis vs Analytics 

13.7 Analysis Report Examples 

13.8  Excel Analysis Tools 

13.1 INTRODUCTION TO BALANCE SCORECARD 

What is a Balanced Scorecard?: 

The term balanced scorecard (BSC) refers to a strategic 

management performance metric used to identify and improve various 

internal business functions and their resulting external outcomes. It is used 

to measure and provide feedback to organizations. Data collection is 

crucial to prepare a balanced scorecard. Balanced Scorecard enables 

company personnel to use this information to make better decisions for the 

future of their organizations. It was created to help businesses evaluate 

their activities with more than just a straight financial eye using revenues, 

costs, and profits. This diagram presents a balanced view that considers 

multiple perspectives of success. 

A traditional balanced scorecard examines the initiatives of a company 

from four different perspectives:  

● Financial,  

● Learning & Growth,  

● Business Processes, 

● Customer. 

Balanced scorecard is critical to management performance and 

improvement. It should be done as often as possible. At least Annually it 

must be done. Quarterly and Semi Annually is better. 
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Balanced Scorecard Template: 

 

13.2 FOUR PERSPECTIVES OF BALANCED 

SCORECARD 

1. Financial Information: Sales, expenses and income data are 

collected and evaluated for performance. The financial metrics used 

may be the country’s actual currency revenue, such as dollars, the 

budget variance, the financial ratios and the income targets.  

2. Customer Perspectives: Customers are requested for their stories 

through survey forms and interviews. The data collected is analysed 

to understand the customer experience regarding the availability, 

quality and price of products and services. This information gives a 

peek into the level of customer satisfaction. 

3. Internal Business Processes: To achieve great quality and 

innovation, it is important that the manufacturing and operational 

processes are streamlined and functioning optimally. It is important to 

collect information about delays, bottlenecks, and any kind of wastage 

or shortage of resources; furthermore, establish ways to avoid the 

same. 

4. Learning and Growth: The gaps in training and knowledge are 

identified through employee surveys and feedback. It is important that 

the employees are trained in the relevant and latest technologies and 

methods to attain optimum performance from them. Employees are 

provided learning and growth opportunities. The measurement is done 

through the hours of training collated, and the number of certificates 

achieved.  

13.3 STEPS IN CREATING A BALANCED SCORECARD 

The following steps are needed to develop a balanced scorecard: 

1. Have a vision for the future 

2. Set strategic goals and objectives 
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3. Define success factors 

4. Establish performance indicators and metrics 

5. Finalize action plan  

Companies can use the above steps to gain insights into any of 

these balanced scorecard perspectives. For example, if a bank wants to 

enhance its financial output, it will need to identify gaps in customer 

service. For this, the bank can commission customer surveys or request 

customers to fill feedback forms. These surveys and forms have questions 

about bank visit satisfaction, wait times and delays, politeness and 

knowledge of employees, etc. With the help of this information, the bank 

can organize training for employees or launch new products and services 

as per customer requirements.  

13.4 BALANCED SCORECARD EXAMPLE 

Balanced Scorecard Example 1: 

 

Balanced Scorecard Example 2 in Tableau: 
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Balanced Scorecard Example 3: 

Craft Brewery wanted improvements in all four areas of the balanced 

scorecard. The established the following objectives for the four areas: 

1. Financial Objective – Revenue increase 

2. Customer Objective – Increased customer ratings 

3. Internal business processes Objective – Increased sales channels 

4. Learning and growth Objective – Staff with enhanced skills 

To fulfill the above objectives, Craft Brewery established specific 

quantifiable goals such as: 

a) Financial goal: A 10% revenue increase,  

b) Customer goal: A 15% average increase in customer purchase, 

c) Internal Business process goal: A 30% sales through new channels 

and  

d) Learning and growth goal: 100% trained staff.  

The performance indicators were  

 Financial statements,  

 Customer invoices,  

 Percentage sales per channel and  

 The number of training certificates, respectively. 

The team designed different initiatives to achieve results in each segment. 

New credit policies were created for distributors, enhanced product mixes 

were designed with great combo deals, telemarketing and e-commerce 

channels were implemented, and partnerships with online course 

companies were established.  

Example 4 Software Scorecard: 
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Example 5 of Balanced Scorecard: 

Given is the scorecard four perspectives objectives and measures 

 

Let us consider the Customer Perspective: 

 

Total Weight must be =100% (100%) 
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Add Actual to the table: 

 

Now a score can be added using some colour combination as an 

indicator to whether the target achieved was below target or has met 

the target or is above target. 

 

Parameters for Scorecard: 

 Actual results that equal target: 80% 

 Actual results that equal stretch target: 100% 

Using Interpolation modelling using this scale we will get 

 

Likewise obtain the same Score for Financial Perspective, inter process 

perspective and Learning and Growth Perspective. 

And later get the overall Balanced Scored Card as follows:  
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Overall Balanced Scorecard 

 

Example 6: Balanced Scorecard For Software Project Monitoring 

 

 

PRACTICAL ON CREATION OF BALANCE SCORECARD 

For an organization Success.com determine the KPI -Productivity, Quality 

and Attendance using balanced score card. 
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First enter the following parameters with their values in excel 

 

1. Create a new excel file. 

2. Enter the following data labels in Column C Cell. Select border color 

for cell D. Select Cell D and set border for it. 
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3. Enter the name of the employee in cell D1 and then go to cell D2 to 

create a drop down list to select the month. For that define named range in 

sheet 2.  Add new Sheet –(Sheet 2)and enter data for months. Type 

Months on cell A1. Enter Date as 1/1/2018 on A2, 1/2/2018 on A3 and 

then selecting A1 and A3 drag the autofill handle till A13 

automatically the date will get generated. Now change the date format 

by selecting A2 and A3, right click on it and select Format cells. Go to 

custom and type in mmm-yyy as the date format. Now select this list and 

create a name range by entering month in the name box. 

4. Go back to sheet 1 and position your cursor on cell D2 and then Go to 

Data > Data Validation > Allow > Select List. Source>Type ‘.months’  
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5. On the same prompt box go to Error Alert >Title>Type ‘Error’. Error 

Message > Type ‘Please choose from the drop-down list’ and click on 

OK. 



 

 360 

Introduction to Balanced 

Scorecard 

 

 

6. Open format cell prompt box (Ctrl + 1) > Custom > Type > type 

‘mmm-yyyy’ click Ok 

7. On Sheet 1 go to Working days. In cell D3 type 

=NETWORKDAYS.INTL(02,EOMONTH(D2,0),7) 

 

8. Go to sheet 2, Define name range Days in cell B1. Fill in data till B32. 

Type Days in name box. 
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9. Go to sheet 1 and repeat step 8 & 9 with days. 

10. In sheet 2 insert a new cell at B2 with value 0. 

11. To change range for days go to formulas > Name Manager > days > 

Click on the icon next to ‘Refer to:’ > Select range (Cell B) > Click 

ok. 

 

12. Sheet 1 - In D4 type formula =D3-SUM(D5:D8). 

13. Add cell H.  

14. In C10 type ‘Productivity (40%)’ and F10 type ‘Target productivity 

score’ 

15. Create table as per the image below: 
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16. In D14 type formula =$G$10*100%*($D$4/$D$3) 

17. In D13 type formula =$G$10*50%*($D$4/$D$3) 

18. In D15 type formula =$G$10*150%*($D$4/$D$3) 

19. In D16 type formula =$G$10*200%*($D$4/$D$3) 

20. In D12 type 1. 

21. In E12 type formula =D13-1. Select the same format till E15.  

22. In E16 type ‘up’. 

23. Merge production column and fill the value of ‘3000’ 

24. Merge Rate column and type formula 

=IFERROR(INDEX($C$12:$C$16,MATCH(F12,$D$12:$D$16,1)),”

”). Increase font of Production and rate values. 

25. Create a same table for quality. 
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26. In D22 type formula =$G$18*100%*($D$4/$D$3) 

27. In D21 type formula =$G$18*150%*($D$4/$D$3) 

28. In D20 type formula =$G$18*200%*($D$4/$D$3) 

29. In D23 type formula =$G$18*50%*($D$4/$D$3) 

30. In D25 type 0 

31. In E21 type formula =D20-1 Repeat the same for cell up till E25. 

32. In E20 type ‘up’ 

33. Under Error type 0. 

34. Under Rate type formula 

=IFERROR(IF($F$20>=$D$20,$C$20,IF($F$20>=$D$21,$C$21,IF(

$F$20>=$D$22,$C$22,IF($F$20>=$D$23,$C$23,$C$24,)))),””) 

35. Create a same table for Attendance. 

36. Fill in data as per the image given below: 



 

 364 

Introduction to Balanced 

Scorecard 

 

 

37. Under unplanned type 0. 

38. Under Rate type formula 

=IFERROR(IF($F$28>=$D$28,$C$28,IF($F$28>=$D$29,$C$29,IF(

$F$28>=$D$30,$C$30,IF($F$28>=$D$31,$C$31,$C$32,)))),””) 

39. Under Tardiness type 0. 

40. Under Rate type formula 

=IFERROR(IF($F$31>=$E$28,$C$28,IF($F$31>=$E$29,$C$29,IF($

F$31>=$E$30,$C$30,IF($F$31>=$E$31,$C$31,$C$32,)))),””) 

41. Merge rows and columns from F2 to G8. 

42. Type the formula 

=($G$12*0.4)+($G$20*0.4)+((($G$28*0.8)+($G$31*0.2))*0.2) 
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43. Click on the merged cell F2 to G8. Open Format cell prompt box > 

Number > Decimal places > 2 > OK. 

44. Select the merged cell and all rate cells > Home > Conditional 

Formatting > Manage Rules > New Rule > Click on ‘Format only 

cells that contain’ > Format only cell with > Select ‘Cell value’ > 

Select ‘less than’ > Type ‘3’ > Click on ‘Format’ > Go to ‘Fill’ and 

‘Font’ and choose colour as per your liking. Click ‘Apply’.  

 

45. New Rule > Click on ‘Format only cells that contain’ > Format 

only cell with > Select ‘Cell value’ > Select ‘greater than or equal 

to’ > Type ‘3’ > Click on ‘Format’ > Go to ‘Fill’ and ‘Font’ and 

choose colour as per your liking. Click ‘Apply’. 
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46. New Rule > Click on ‘Format only cells that contain’ > Format only 

cell with > Select ‘Cell value’ > Select ‘greater than or equal to’ > 

Type ‘4’ > Click on ‘Format’ > Go to ‘Fill’ and ‘Font’ and choose 

colour as per your liking. Click ‘Apply’ and ‘OK’. 

 

47. Select D1-D3 & D5-D8 > Format Cells > Protection > Remove tick 

from Locked > OK. Repeat the same steps for G11 and G19. Your 

balanced scorecard is ready. 

 

13.5 ANALYSIS REPORTS 

Introduction to Analysis Reports: 

The process of organizing data into informational summaries in order to 

monitor how different areas of a business are performing is Analysis 
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Analysis is also defined as the process of exploring data and reports in 

order to extract meaningful insights, which can be used to better 

understand and improve business performance. 

Reporting translates raw data into information. Analysis transforms data 

and information into insights. Reporting helps companies to monitor their 

online business and be alerted to when data falls outside of expected 

ranges. Good reporting should raise questions about the business from its 

end users.  

The goal of analysis is to answer questions by interpreting the data at a 

deeper level and providing actionable recommendations. Through the 

process of performing analysis you may raise additional questions, but the 

goal is to identify answers, or at least potential answers that can be tested. 

In summary, reporting shows you what is happening while analysis 

focuses on explaining why it is happening and what you can do about it. 

13.6 ANALYSIS VS ANALYTICS 

Analysis and Analytic is different. According to Merriam 

Webster, Analysis is the division of a whole into small components, 

and analytics is the science of logical analysis. While analysis looks 

backward over time and works on the facts and figures of what has 

happened, analytics work towards modeling the future or predicting a 

result. 

Factors For 

Comparison 

Data Analytics Data Analysis 

Form 

  

  

Data analytics is 

‘general’ form of 

analytics which is used 

in businesses to make 

decisions from data 

which are data-driven 

Data analysis is a specialized form 

of data analytics used in businesses 

to analyze data and take some 

insights of it. 

  

Structure 

Data analytics consist of 

data collection and 

inspect in general and it 

has one or more users. 

Data analysis consisted of defining 

a data, investigation, cleaning, 

transforming the data to give a 

meaningful outcome. 

Tools There are many analytics 

tools in a market but 

mainly R, Tableau 

Public, Python, SAS, 

Apache Spark, Excel are 

used. 

For analyzing555555555555566 the 

data OpenRefine, KNIME, 

RapidMiner, Google Fusion Tables, 

Tableau Public, NodeXL, 

WolframAlpha tools are used. 
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Sequence Data analytics life cycle 

consist of Business Case 

Evaluation, Data 

Identification, Data 

Acquisition & Filtering, 

Data Extraction, Data 

Validation & Cleansing, 

Data Aggregation & 

Representation, Data 

Analysis, Data 

Visualization, 

Utilization of Analysis 

Results. 

The sequence followed in data 

analysis are data gathering, data 

scrubbing, analysis of data and 

interpret the data precisely so that 

you can understand what your data 

want to say. 

Usage Data Analytics, in 

general, can be used to 

find masked patterns, 

anonymous correlations, 

customer preferences, 

market trends and other 

necessary information 

that can help to make 

more notify decisions for 

business purpose. 

Data analysis can be used in various 

ways like one can perform analysis 

like descriptive analysis, 

exploratory analysis, inferential 

analysis, predictive analysis and 

take useful insights from the data. 

Example Let say you have 1gb 

customer purchase 

related data of past 1 

year, now one has to 

find that what our 

customers next possible 

purchases, you will use 

data analytics for that. 

Suppose you have 1gb customer 

purchase related data of past 1 year 

and you are trying to find what 

happened so far that means in data 

analysis we look into past. 

Nature Future oriented- 

Prediction of future 

Past oriented- Retro inspection into 

past 

  

13.7 ANALYSIS REPORT EXAMPLES 

The following analysis reports provide examples of how you can leverage 

and implement analysis reports to solve business information needs. 

● Chief Operating Officer: 

The Chief Operating Officer wants to view a comparison of sales for three 

signature hamburgers in different regions and wants to view a comparison 

of sales at the district and location levels. You can create a report that 

allows the user to drill down the organizational levels, and to view yearly 

sales and revenue data that account for VAT and discounts, as shown in 

the following image: 
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Figure 2-1 Example Sales Comparison Report 

 

● Store Manager: 

The Store Manager wants to identify the most and least profitable menu 

items, and to identify positive and negative sales and cost outliers. You 

can create a report that outputs a scatter plot graph to identify positive and 

negative data outliers. In the following example, the scatter chart plots the 

sales and costs of individual menu items to help you identify the items that 

sold well with low costs and items that sold poorly with high costs. The 

scatter chart also allows you to mouse over data points to identify specific 

menu items, as shown in the following image: 

Figure 2-2 Example Scatter Chart Report for Data Outliers 

 

● Loss Prevention Manager: 

The Loss Prevention Manager wants to identify employees with increasing 

error correction totals due to it being a potential sign of fraud. You can 

create a report that lists the employees and shows a histogram of their total 

error corrections, discount totals, and void totals per week for the previous 

nine weeks, as shown in the following image: 
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Figure 2-3 Example Employee Histogram 

 

● Business Analyst: 

The Business Analyst wants to determine which locations are most 

profitable with the guests they attract, which locations are upselling, which 

locations could profit by upselling more items, and which locations have 

trouble attracting customers. You can create a report that shows a bubble 

graph to indicate the number of guests and the amount spent per guest 

(SPG), along with scale markers (the blue and green areas) to identify 

indicate a target range, as shown in the following image: 

Figure 2-4 Example Bubble Graph Report for Number of Guests and 

Amount Spend Per Guest 

 

13.8 EXCEL ANALYSIS TOOLS 

WHAT IF ANALYSIS: 

One of the most attractive data analyses is "What-if Analysis". It is located 

in "DATA" tab. 
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Analysis tools of "What-if Analysis": 

 

1. “Scenario Manager”: It is used to generate, change and save 

different sets of input data and the results of calculations for a group 

of formulas. 

 

2. "Goal Seek": It is used when the user knows the result of the 

formula, but the input information for this result is unknown. 

 

3. "Data Table": Used in situations when it is necessary to show the 

effect of variable values on formulas in the form of a table. 
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"Data Analysis": This is an Excel add-in. Helps find the best solution for 

a particular task. 

 

Other tools for Analysis in Excel: 

● Grouping of data; 
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● Data consolidation (consolidation of several data sets); 

 

● Sorting and filtering (changing the order of the rows according to the 

specified parameter); 

 

● Working with Pivot Tables. 
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● Obtaining subtotals (often required when working with lists); 

 

● Conditional formatting: 

 

● Charts and diagrams: 
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Data can also be Analysed in Excel using built-in functions (mathematical, 

financial, logical, statistical, etc.). 

Some Other Analysis that can be done using Excel: 

● Box and whisker plot  

● Check sheet 

● Control chart  

● Design of experiments (DOE)  

● Histogram  

● Scatter diagram  

● Stratification  

Template of Check Sheet in Excel: 

Project 

Name:           

Name of 

Data 

Recorder

:           

Location:           

Data 

Collectio

n Dates:               

                    

Defect 

Types/ 

Event 

Occurre

nce 

Dates TOTAL   

Sun
day 

Mond
ay 

Tues
day 

Wednes
day 

Thurs
day 

Frida
y 

Saturd
ay 

Total 

  

Defect 1                   

Defect 2                   

Defect 3                   

Defect 4                   

Defect 5                   

Defect 6                   

Defect 7                   

Defect 8                   
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Defect 9                   

Defect 

10                   

TOTAL                   

 

Once the user fills in the detail automatically Histogram, Bar chart and 

Pareto chart can be created for analysis. 

 

 

 

 

 

 

***** 
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MODULE X 

MINI PROJECT 

14 
HOUSE PRICE PREDICTION 

CHALLENGE 
Unit Structure 

14.0 Introduction 

14.1 INTRODUCTION  

In the House Price Prediction Challenge, you will test your regression 

skills by designing an algorithm to accurately predict the house prices in 

India. Accurately predicting house prices can be a daunting task. The 

buyers are just not concerned about the size(square feet) of the house and 

there are various other factors that play a key role to decide the price of a 

house/property. It can be extremely difficult to figure out the right set of 

attributes that are contributing to understanding the buyer's behaviour as 

such. This dataset has been collected across various property aggregators 

across India. . 

Data Description: 

Train.csv: 29451 rows x 12 columns 

Test.csv: 68720 rows x 11 columns 

Sample Submission: Acceptable submission format. (.csv/.xlsx file with 

68720 rows) 

Attributes Description: 

Column Description 

POSTED_BY Category marking who has listed the 

property 

UNDER_CONS

TRUCTION 

Under Construction or Not 

RERA Rera approved or Not 

BHK_NO Number of Rooms 

BHKORRK Type of property 

SQUARE_FT Total area of the house in square feet 
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Column Description 

READYTOMO

VE 

Category marking Ready to move or 

Not 

RESALE Category marking Resale or not 

ADDRESS Address of the property 

LONGITUDE Longitude of the property 

LATITUDE Latitude of the property 

 

Code: 

In [1]: 

# Here's several helpful packages to load 

 

import numpy as np # linear algebra 

import pandas as pd # data processing, CSV file I/O (e.g. pd.read_csv) 

 

import os 

for dirname, _, filenames in os.walk('/Sandeep/input'): 

    for filename in filenames: 

        print(os.path.join(dirname, filename)) 

 

/Sandeep/input/house-price-prediction-challenge/sample_submission.csv 

/Sandeep/input/house-price-prediction-challenge/train.csv 

/Sandeep/input/house-price-prediction-challenge/test.csv 

In [2]: 

import pandas as pd 

import numpy as np 

import matplotlib.pyplot as plt 

import seaborn as sns 

 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import LabelEncoder 



 

 379 

Advanced Web 

Technology and 

Data Mining and 

Business 

Intelligence 

 

from sklearn.metrics import r2_score, confusion_matrix, accuracy_score, 

log_loss, classification_report, mean_squared_error, mean_absolute_error 

from sklearn.tree import DecisionTreeClassifier 

from sklearn.linear_model import LinearRegression, LogisticRegression 

from sklearn.tree import DecisionTreeRegressor 

 

 

from sklearn.feature_selection import RFE 

from sklearn.ensemble import RandomForestRegressor 

In [3]: 

df = pd.read_csv('../input/house-price-prediction-challenge/train.csv') 

In [4]: 

df.head() 

Out[4]: 
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12.
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77.
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60 
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1 
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91 
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3 
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ad 
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POS
TE
D_B
Y 

UNDER
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N 
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11 
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In [5]: 

df.info() 

<class 'pandas.core.frame.DataFrame'> 

RangeIndex: 29451 entries, 0 to 29450 

Data columns (total 12 columns): 

 #   Column                 Non-Null       Count                 Dtype   

0   POSTED_BY              29451      non-null              object  

1   UNDER_CONSTRUCTION   29451    non-null     int64   

2   RERA         29451           non-null       int64   

3   BHK_NO.        29451     non-null       int64   

4   BHK_OR_RK   29451   non-null        object  

5   SQUARE_FT    29451   non-null        float64 

6   READY_TO_MOVE     29451    non-null     int64   

7   RESALE      29451        non-null        int64   

8   ADDRESS    29451       non-null        object  

9   LONGITUDE   29451   non-null        float64 

10 LATITUDE     2945      non-null        float64 

11 TARGET(PRICE_IN_LACS)  29451   non-null    float64 

dtypes: float64(4), int64(5), object(3) 

memory usage: 2.7+ MB 

In [6]: 

plt.figure(figsize = (10,8)) 
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sns.countplot(data = df, x = 'POSTED_BY') 

Out[6]: 

<AxesSubplot:xlabel='POSTED_BY', ylabel='count'> 

 

In [7]: 

for column in df: 

  uniq_val = np.unique(df[column]) 

  np_val = len(uniq_val) 

  if np_val < 10: 

    print("The number of values for feature {} is: {} -- {}".format(column, 

np_val, uniq_val)) 

  else: 

    print("The number of values for feature {} is: {}".format(column, 

np_val))  

The number of values for feature POSTED_BY is: 3 -- ['Builder' 'Dealer' 

'Owner'] 

The number of values for feature UNDER_CONSTRUCTION is: 2 -- [0 

1] 

The number of values for feature RERA is: 2 -- [0 1] 

The number of values for feature BHK_NO. is: 16 

The number of values for feature BHK_OR_RK is: 2 -- ['BHK' 'RK'] 

The number of values for feature SQUARE_FT is: 19561 
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The number of values for feature READY_TO_MOVE is: 2 -- [0 1] 

The number of values for feature RESALE is: 2 -- [0 1] 

The number of values for feature ADDRESS is: 6899 

The number of values for feature LONGITUDE is: 4087 

The number of values for feature LATITUDE is: 4078 

The number of values for feature TARGET(PRICE_IN_LACS) is: 1172 

In [8]: 

df['CITY'] = df['ADDRESS'].str.split(",").str[-1] 

df = df.drop('ADDRESS', axis = 1) 

In [9]: 

plt.figure(figsize = (10,10)) 

sns.distplot(df['TARGET(PRICE_IN_LACS)']) 

/opt/conda/lib/python3.7/site-packages/seaborn/distributions.py:2619: 

FutureWarning: `distplot` is a deprecated function and will be removed in 

a future version. Please adapt your code to use either `displot` (a figure-

level function with similar flexibility) or `histplot` (an axes-level function 

for histograms). 

  warnings.warn(msg, FutureWarning) 

Out[9]: 

<AxesSubplot:xlabel='TARGET(PRICE_IN_LACS)', ylabel='Density'> 
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In [10]: 

plt.figure(figsize = (10,10)) 

sns.histplot(df['TARGET(PRICE_IN_LACS)'], bins = 10) 

Out[10]: 

<AxesSubplot:xlabel='TARGET(PRICE_IN_LACS)', ylabel='Count'> 

 

In [11]: 

plt.figure(figsize = (10,10)) 

sns.histplot(df['SQUARE_FT'], bins = 20) 

Out[11]: 

<AxesSubplot:xlabel='SQUARE_FT', ylabel='Count'> 
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In [12]: 

df['SQUARE_FT'] = np.log(df['SQUARE_FT']) 

In [13]: 

plt.figure(figsize = (10,10)) 

sns.histplot(df['LATITUDE'], bins = 20) 

Out[13]: 

<AxesSubplot:xlabel='LATITUDE', ylabel='Count'> 

 

In [14]: 

df['LONGITUDE'] = np.log(df['LONGITUDE'] ) 

df['LATITUDE'] = np.log(df['LATITUDE'] ) 

/opt/conda/lib/python3.7/site-packages/pandas/core/arraylike.py:364: 

RuntimeWarning: invalid value encountered in log 

  result = getattr(ufunc, method)(*inputs, **kwargs) 

In [15]: 

df.head() 

Out[15]: 
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In [16]: 

plt.figure(figsize = (12,10)) 

sns.countplot(data = df, x = 'BHK_OR_RK') 

Out[16]: 

<AxesSubplot:xlabel='BHK_OR_RK', ylabel='count'> 
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In [17]: 

def map_city(city): 

if city in ['Ahmedabad', 'Bangalore', 'Chennai', 'Delhi', 'Hyderabad', 

'Kolkata', 'Mumbai', 'Pune', 'Maharashtra']: 

        return 'tier1' 

elif city in ['Agra', 'Ajmer', 'Aligarh', 'Amravati', 'Amritsar', 'Asansol', 

'Aurangabad', 'Bareilly',  

'Belgaum', 'Bhavnagar', 'Bhiwandi', 'Bhopal', 'Bhubaneswar', 'Bikaner', 

'Bilaspur', 'Bokaro Steel City',  

'Chandigarh', 'Coimbatore', 'Cuttack', 'Dehradun', 'Dhanbad', 'Bhilai', 

'Durgapur', 'Dindigul', 'Erode',  

'Faridabad', 'Firozabad', 'Ghaziabad', 'Gorakhpur', 'Gulbarga', 'Guntur', 

'Gwalior', 'Gurgaon', 'Guwahati',  

'Hamirpur', 'Hubli–Dharwad', 'Indore', 'Jabalpur', 'Jaipur', 'Jalandhar', 

'Jammu', 'Jamnagar', 'Jamshedpur',  

'Jhansi', 'Jodhpur', 'Kakinada', 'Kannur', 'Kanpur', 'Karnal', 'Kochi', 

'Kolhapur', 'Kollam', 'Kozhikode',  

'Kurnool', 'Ludhiana', 'Lucknow', 'Madurai', 'Malappuram', 'Mathura', 

'Mangalore', 'Meerut', 'Moradabad',  

'Mysore', 'Nagpur', 'Nanded', 'Nashik', 'Nellore', 'Noida', 'Patna', 

'Pondicherry', 'Purulia', 'Prayagraj',  
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'Raipur', 'Rajkot', 'Rajahmundry', 'Ranchi', 'Rourkela', 'Ratlam', 'Salem', 

'Sangli', 'Shimla', 'Siliguri',  

'Solapur', 'Srinagar', 'Surat', 'Thanjavur', 'Thiruvananthapuram', 'Thrissur', 

'Tiruchirappalli', 'Tirunelveli',  

'Tiruvannamalai', 'Ujjain', 'Bijapur', 'Vadodara', 'Varanasi', 'Vasai-Virar 

City', 'Vijayawada', 'Visakhapatnam',  

                  'Vellore', 'Warangal']: 

        return 'tier2' 

    else: 

        return 'tier3' 

     

df['city_tier'] = df['CITY'].apply(map_city) 

In [18]: 

df.head() 

Out[18]: 
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In [19]: 

df = df.drop('CITY', axis = 1) 

In [20]: 

features = ['POSTED_BY', 'BHK_OR_RK', 'city_tier'] 

In [21]: 

new_df = pd.get_dummies(df, columns = features) 

In [22]: 

new_df.isna().sum() 

Out[22]: 

UNDER_CONSTRUCTION        0 

RERA                      0 

BHK_NO.                   0 

SQUARE_FT                 0 

READY_TO_MOVE             0 

RESALE                    0 

LONGITUDE                12 

LATITUDE                 83 

TARGET(PRICE_IN_LACS)     0 

POSTED_BY_Builder         0 

POSTED_BY_Dealer          0 

POSTED_BY_Owner           0 

BHK_OR_RK_BHK             0 

BHK_OR_RK_RK              0 

city_tier_tier1           0 

city_tier_tier2           0 

city_tier_tier3           0 

dtype: int64 

In [23]: 
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new_df.dropna(subset=['LATITUDE'], how='all', inplace=True) 

new_df.dropna(subset=['LONGITUDE'], how='all', inplace=True) 

In [24]: 

plt.figure(figsize = (10,10)) 

sns.scatterplot(data = df, x = 'TARGET(PRICE_IN_LACS)', y = 

'SQUARE_FT') 

Out[24]: 

<AxesSubplot:xlabel='TARGET(PRICE_IN_LACS)', 

ylabel='SQUARE_FT'> 

 

In [25]: 

X = new_df.drop('TARGET(PRICE_IN_LACS)', axis = 1) 

y = new_df['TARGET(PRICE_IN_LACS)'] 

X_train, X_valid, y_train, y_valid = train_test_split(X, y, test_size = 0.3, 

random_state = 100) 

In [26]: 

y_train 

Out[26]: 

29378    120.0 
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14660    470.0 

16097     75.0 

12025     60.0 

5055      51.0 

         ...   

12157     50.0 

24495    100.0 

14189     38.9 

23385     85.2 

5657      65.0 

Name: TARGET(PRICE_IN_LACS), Length: 20549, dtype: float64 

In [27]: 

lr = LinearRegression() 

 

lr.fit(X_train, y_train) 

y_pred = lr.predict(X_train) 

In [28]: 

print(lr.score(X_train, y_train)) 

print(lr.score(X_valid, y_valid)) 

0.523906246514017 

0.5182463526415328 

Random Forest 

In [29]: 

from sklearn.ensemble import RandomForestRegressor 

from sklearn.metrics import r2_score 

 

rf_model = RandomForestRegressor(n_estimators=100, random_state=42) 

 

rf_model.fit(X_train, y_train) 
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preds = rf_model.predict(X_valid) 

 

print('Random Forest: ', r2_score(y_valid, preds)) 

Random Forest:  0.9536009853458558 

Decision Tree 

In [30]: 

from sklearn.tree import DecisionTreeRegressor 

 

dt = DecisionTreeRegressor() 

dt.fit(X_train, y_train) 

 

preds = dt.predict(X_train) 

 

r2_score(y_train, preds) 

Out[30]: 

0.9999711666333725 
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