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COLLEGE OF ENGINEERING ROORKEE 

 

 

Vision 
 

"To impart education in Engineering with training, skill upgradation and research in 

futuristic technologies and niche areas." 

 

 

Mission 
 

M1: To develop the professionals having basic and advanced competencies so that they can 

serve the Society & Industry, and face the global challenges.  

M2: To impart education based on latest knowledge, with analytical and experimental skills, 

through advanced methods of training, research and strong Institute-Industry interface.  

M3: To help create innovative and entrepreneurial professional.  

M4: To inculcate strong moral values for a disciplined professional growth. 
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 
 

Vision 
 

To promote innovation-centric education and perform research in Computer Science and 

Engineering in pace with industrial development. 

Mission 
 

M1: To provide a learning environment that helps students to enhance problem solving skills 

at par with global standards. 

M2: To establish Industry-Institute Interaction to make students ready for the industrial 

environment. 

M3: To provide exposure to students to the latest tools and technologies in the area of 

computer hardware and software. 

M4: To promote research based projects/activities in the emerging areas. 

M5: To foster the science of creativity and educating ownership for sustainable & scalable 

ventures. 

M6: To pass on the requisite moral characteristics and infuse discipline amongst the students 

to make them attain consistent elevation in their professional life. 
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 

 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 
 

PEO1: To equip the students with skills and latest updated so that they can work and 

contribute to the continuously changing landscape of IT Industry. 

PEO2: To provide research oriented education with knowledge of state-of-art analytical and 

experimental tools to enable students to pursue higher studies in institutions of repute in India 

and abroad 

PEO3: To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and enable them 

to launch start-ups in their chosen field. 

 

 

PROGRAMME SPECIFIC OUTCOME (PSOs) 
 

PSO1: Students will have the ability to apply software engineering principles to design, 

build, test, and deliver solutions for Software Industry 

PSO2: The students will be able to use programming, database, networking and web 

development concepts for developing solutions for real-life problems. 
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DEPARTMENT OF INFORMATION TECHNOLOGY 

 
 

Vision 

To produce professional graduates trained in the latest tools and technologies of Information 

Technology, and to build a strong teaching & research environment that tracks and responds 

to the challenges of modern times 

 

Mission 

 

1. To impart quality engineering education that enables the students become competent IT 

professionals by providing professional technical education and training.  

2. To imbibe experiential learning blended with critical thinking and strong Industry-

connect for the students and ignite them to pursue Research in emerging areas.  

3. To establish Start-up Eco-system within the department to produce entrepreneurs. 

4. To create disciplined graduates with strong moral values who may continuously thrive for 

higher echelons in the personal and professional life.  
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DEPARTMENT OF INFORMATION TECHNOLOGY 
 

Program Educational Objectives (PEOs) 

 

PEO No. Program Educational Objectives Statements 

PEO1 To equip the students with skills and latest updates so that they can work and 

contribute to the continuously changing landscape of IT Industry. 

PEO2 To provide good academic and research-oriented environment with knowledge of 

latest IT tools to enable students to pursue higher studies in institutions of repute in 

India and abroad. 

PEO3 To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and 

enable them to launch start-ups in their chosen field. 

 

 Program Specific Outcomes (PSOs) 

PSO1 The ability to understand, analyse and develop programming skills with the latest 

tools and technology in computing and apply standard practices, strategies in 

software development to deliver quality products and/or to pursue entrepreneur. 

PSO2 To induce continuous learning aptitude and an inclination for lifelong learning; and 

intent to act as good citizen by inculcating in them moral values & ethics. 
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Program Outcomes 
 

Engineering Graduates will be able to: 
 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions.  

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modelling to complex 

engineering activities with an understanding of the limitations.  

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development.  

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice.  

9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings.  

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions.  

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments.  

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change.  
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GENERAL LABORATORY INSTRUCTIONS 

1. Students are advised to come to the laboratory at least 5 minutes before (to the 

starting time), those who come after 5 minutes will not be allowed into the lab. 

2. Plan your task properly much before to the commencement, come prepared to 

the lab with the synopsis / program / experiment details. 

3. Student should enter into the laboratory with: 

 Laboratory observation notes with all the details (Problem statement, Aim, 

Algorithm, Procedure, Program, Expected Output, etc.,) filled in for the lab 

session. 

 Laboratory Record updated up to the last session experiments and other 

utensils (if any) needed in the lab. 

 Proper Dress code and Identity card. 

4. Sign in the laboratory login register, write the TIME-IN, and occupy the 

computer system allotted to you by the faculty. 

5. Execute your task in the laboratory, and record the results / output in the lab 

observation note book, and get certified by the concerned faculty. 

6. All the students should be polite and cooperative with the laboratory staff, must 

maintain the discipline and decency in the laboratory. 

7. Computer labs are established with sophisticated and high end branded 

systems, which should be utilized properly. 

8. Students / Faculty must keep their mobile phones in SWITCHED OFF mode 

during the lab sessions. Misuse of the equipment, misbehaviors with the staff 

and systems etc., will attract severe punishment. 

9. Students must take the permission of the faculty in case of any urgency to go 

out; if anybody found loitering outside the lab / class without permission during 

working hours will be treated seriously and punished appropriately. 

10. Students should LOG OFF/ SHUT DOWN the computer system before he/she 

leaves the lab after completing the task (experiment) in all aspects. He/she must 

ensure the system / seat is kept properly. 
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Sub Code BCSP 701 

Sub Name .NET Framework & C# Programming Lab 

 

 

COURSEOUTCOMES 
Bloom’s 

Level 

CO1 
To learn and apply the basics of C# by building stand-alone applications in the 

.NET framework using C#. 

 
BL2 

CO2 
To create distributed data-driven applications using the .NET Framework, C#, 

SQL Server and ADO.NET 

 

BL4 

CO3 
To create web-based distributed applications using C#, ASP.NET, SQL Server 

and ADO.NET 

 
BL4 

CO4 
To utilize DirectX libraries in the .NET environment to implement 2D and 3D 

animations and game related graphic displays and audio. 

 

BL4 

CO5 
To understand XML in the .NET environment to create Web Service-based 

applications and components. 

 

BL1 

 

CO-PO Matrix 

Course

Outcome 

 

PO

1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PO12 

CO1 1 3 3 2 3   3   
2 

2 

CO2 1 3 3 2 3 
  3  

 2 2 

CO3 1 3 3 2 3  
 3   

2 2 

CO4 1 3 3 2 3  
 3   2 

2 

CO5 1 2 2 2 3  
 3  

 2 2 

Avg 1 2.8 2.8 2 3   3   2 2 

 

Cos PSO1 PSO2 

CO1 1 1 

CO2 1 2 

CO3 2 2 

CO4 1 1 

CO5 2             1 

Avg 
1.4              1.4 
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Study and Evaluation Scheme 

 
Course 

Code 

Course 

Name 
Teaching Scheme Credits Assigned 

BCSP 303 

 

Data Structure 

Lab 

Theory Practical Tutorial Theory Practical Tutorial Total 

-- 02 
(50 

Marks) 

-- -- 01 -- 01 

 

 

 

 

 

List of Programs (as per UTU):  

1. WAP to implement SET, Get Properties? 

2. WAP to implement String Using arrays? 

3. WAP to print the ARMSTRONG Number? 

4. Create a console application to calculate area of circle. Accept radius from user 

5. Calculate circle area and print it Create a console application to build simple 

calculator 

6. Calculator will have following functions Accept 2 numbers Perform 

Add/Sub/Div/Mult 

7. Print Result. 

8. WAP to Use a Exception (Predefined and User defined). 

9. WAP to implement the concept of Abstract and Sealed Classes. 

10. WAP to implement ADO.Net Database connectivity. 

11. WAP to implement the concept of Data Streams. 

12. WAP to implement the Events and Delegates. 

13. Design the WEB base Database connectivity Form by using ASP.NET. 

14. WAP to implement Indexers.  
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LIST OF PROGRAMS 

 
Subject: .Net Framework and C# Programming Lab          Code: BCSP 701 
 

SNo Name of Experiment CO Mapping 

1 WAP to implement SET, Get Properties? CO1 

2 WAP to implement String Using array’s? CO1 

3 WAP to print the ARMSTRONG Number? CO1 

4 Create a console application and GUI application to calculate area of circle. 

Accept radius from user Calculate circle area and print it Create a console 

application to build simple calculator Calculator will have following 

functions Accept 2 numbers Perform Add/Sub/Div/Mult Print Result. 

CO1 

5 To understand about basics of C# and execute simple c# programs to 

perform the following actions:  

(a) Calculate Hypotenuse of triangle using dynamic initialization of 

variables  

(b) To get input from the user and perform calculations  

(c) Calculate the quadrant for the coordinates using if..else…ladder  

(d) Check whether the alphabet is a vowel or not using switch..case…  

(e) To understand about for..each loop and strings 

CO2 

6 To develop a C# application to print the students list using classes and 

objects 

CO2 

7 WAP to Use a Exception (Predefined and User defined). CO2 

8 WAP to implement the concept of Abstract and Sealed Classes. CO2 

9 To develop a C# application to implement inheritance concepts  

(a) Single Inheritance  

(b) Multilevel Inheritance 

(c) Multiple Inheritance 

CO2 

10 To develop a console application to implement operator overloading 

concept in C#  

(a) Unary Operator Overloading  

(b) Binary Operator Overloading 

CO2 

11 WAP to implement ADO.Net Database connectivity. CO2 

12 WAP to implement the concept of Data Streams. CO2 

13 WAP to implement the Events and Delegates. CO2 

14 Design the WEB base Database connectivity Form by using ASP.NET. CO3 

15 WAP to implement Indexers. CO4 

16 To design a notepad application to implement menus, custom dialog box 

and MDI concepts 

CO4 

17 To design windows based application to retrieve data from SQL database 

and to work with disconnected environment in ADO.Net using C# 

CO5 
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Experiment No. 1 

 

Title: WAP to implement SET, Get Properties? 

 

In c#, Property is an extension of the class variable. It provides a mechanism to read, 

write, or change the class variable's value without affecting the external way of accessing 

it in our applications. 

 

In c#, properties can contain one or two code blocks called accessors, and those are called 

a get accessor and set accessor. By using get and set accessors, we can change the internal 

implementation of class variables and expose it without affecting the external way of 

accessing it based on our requirements. 

 

If you observe the above syntax, we used an access modifier and return type to define a 

property along with get and set accessors to make required modifications to the class 

variables based on our requirements. 

 

Here, the get accessor code block will be executed whenever the property is read, and the 

code block of set accessor will be executed whenever the property is assigned to a new 

value. 

 

In c#, the properties are categorized into three types, those are. 

 

Type Description 

Read-Write A property that contains a both get and set accessors, then we will call it a 

read-write property. 

Read-Only A property that contains only get accessor, then we will call it a read-only 

property. 

Write-Only A property that contains only set accessor, then we will call it a write-only 

property. 

 

Program in C#: 

 

using System; 

 

namespace Tutlane 

{ 

     class User 

     { 

        private string location; 

        private string name = "Suresh Dasari"; 

        public string Location 

        { 

            get { return location; } 

            set { location = value; } 

        } 

        public string Name 

        { 

           get 

           { 
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               return name.ToUpper(); 

           } 

           set 

           { 

               if (value == "Suresh") 

                  name = value; 

           } 

        } 

     } 

     class Program 

     { 

        static void Main(string[] args) 

        { 

            User u = new User(); 

            // set accessor will invoke 

            u.Name = "Rohini"; 

            // set accessor will invoke 

            u.Location = "Hyderabad"; 

            // get accessor will invoke 

            Console.WriteLine("Name: " + u.Name); 

            // get accessor will invoke 

            Console.WriteLine("Location: " + u.Location); 

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

            Console.ReadLine(); 

        } 

     } 

} 

 

When you execute the above c# program, we will get the result as shown below. 

 

 
 

Applications:  

 

The following are the important points which we need to remember about properties in the 

c# programming language. 
 

 In c#, properties will enable class variables to expose in a public way using get and 

set accessors by hiding implementation details. 

 In properties, a get accessor is used to return a property value and a set accessor is 

used to assign a new value. 

 The value  keyword in set accessor is used to define a value that is going to be 

assigned by the set accessor. 

 In c#, the properties are categorized as read-write, read-only, or write-only. 
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Experiment No. 2 

 

Title: WAP to implement String Using array’s? 

 

An array is a collection of the same type variable. Whereas a string is a sequence of 

Unicode characters or array of characters. Therefore arrays of strings is an array of arrays 

of characters. Here, string array and arrays of strings both are same term. 

 

For Example, if you want to store the name of students of a class then you can use the 

arrays of strings. Arrays of strings can be one dimensional or multidimensional. 

 

 

Program in C#: 

using System; 

   

class Geeks { 

       

    // Main Method 

    public static void Main() 

    { 

        // Step 1: Array Declaration 

        string[] stringarr;  

           

        // Step 2:Array Initialization 

        stringarr = new string[3] {"Element 1", "Element 2", "Element 3"};  

           

        // Step 3:Accessing Array Elements 

        Console.WriteLine(stringarr[0]);  

        Console.WriteLine(stringarr[1]);  

        Console.WriteLine(stringarr[2]);  

    } 

} 
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Experiment No. 3 

 

Title: WAP to print the ARMSTRONG Number? 

 

An Armstrong number is an n-digit number that is equal to the sum of the nth powers of its 

digits. A number that is the sum of its own digits each raised to the power of the number of 

digits. An Armstrong number of three digits is an integer where the sum of the cubes of its 

digits is equal to the number itself. 

 

Let's try to understand why 371 is an Armstrong number. 

371 = (3*3*3)+(7*7*7)+(1*1*1)       

where:       

(3*3*3)=27       

(7*7*7)=343       

(1*1*1)=1       

So:       

27+343+1=371 

 

Program in C#: 

using System;   

   

namespace ArmstrongNumbers   

{   

    class Program   

    {   

        static void Main(string[] args)   

        {   

            int number, rem, temp, sum = 0;   

            Console.WriteLine("-------------------------------------------------------");   

            Console.WriteLine("          Check Number Is Armstrong Or Not             ");   

            Console.WriteLine("-------------------------------------------------------");   

            Console.Write("Enter Your Number To Check :: ");   

            number = int.Parse(Console.ReadLine());   

   

            temp = number;   

            while (number > 0)   

            {   

                rem = number % 10;   

                sum =sum+(rem*rem*rem);   

                number= number/ 10;   

            }   

               

            if (temp == sum)   

                Console.WriteLine(temp + " Is A Armstrong Number");   

            else   

                Console.WriteLine(temp + " Is Not A Armstrong Number");   

            Console.ReadKey();   

        }   

    }   

}   
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Output: 

 
 

 
 

Applications:  

1. First of all, we define four integer variable numbers, sum, rem and temp then 

assign zero (0) to the sum. 

2. Then get user input by Console.ReadLine() and pass this input to the number 

variable by converting it to an integer. 

3. Now assign this user input number to our temp variable for future use. 

4. Then we iterate while look until the number became zero(0). 

5. In loop: 

 First, we find the Remainder of the number by module its by 10. 

 Then we get the power of this remainder by simply multiply it three times 

and add in our sum variable. 

 Then assign the result of sum and power of remainder to the sum variable. 

 Last, we divide the number by 10. 

6. After a loop, check if the temp variable and sum variable are equal. If both are 

equal, then it's an Armstrong number, otherwise not. 

7. Then we use the Console.ReadKey() method to read any key from the console. By 

entering this line of code, the program will wait and not exit immediately. The 

program will wait for the user to enter any key before finally exiting. If you don't 

include this statement in the code, the program will exit as soon as it is run. 
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Experiment No. 4 

 

Title: Create a console application and GUI application to calculate area of circle. 

Accept radius from user Calculate circle area and print it Create a console 

application to build simple calculator Calculator will have following functions Accept 

2 numbers Perform Add/Sub/Div/Mult Print Result. 

 

Create a new project 

Open the Visual Studio editor. As you can see in the Start Page, there is an option for New 

Project. Click on “New Project”. 

 

Create a Console Application 

The following pop up appears. Select the Console Application. Create the project with 

name “CalculatorApp”, as shown below. The new project gets created successfully. 

 

Calculator App Code Example 

Here is the complete code of the app written in C#. In the program, there are four 

functional blocks–Addition, Subtraction, Multiplication, and Division. The user has to 

select one of the options for addition, subtraction, multiplication, and division respectively. 

 

“Press 1 for Addition”. 

“Press 2 for Subtraction”. 

“Press 3 for Multiplication”. 

“Press 4 for Division”. 

 

Program in C#: 

 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Text;   

using System.Threading.Tasks;   

namespace CalculatorApp {   

    class Program {   

        static void Main(string[] args) {   

            Console.WriteLine("Enter the action to be performed");   

            Console.WriteLine("Press 1 for Addition");   

            Console.WriteLine("Press 2 for Subtraction");   

            Console.WriteLine("Press 3 for Multiplication");   

            Console.WriteLine("Press 4 for Division \n");   

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

            Console.WriteLine("Enter 1st input");   

            int input_1 = Convert.ToInt32(Console.ReadLine());   

            Console.WriteLine("Enter 2nd input");   

            int input_2 = Convert.ToInt32(Console.ReadLine());   

            int result = 0;   

            switch (action) {   

                case 1: {   

                    result = Addition(input_1, input_2);   

                    break;   
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                }   

                case 2: {   

                    result = Subtraction(input_1, input_2);   

                    break;   

                }   

                case 3: {   

                    result = Multiplication(input_1, input_2);   

                    break;   

                }   

                case 4: {   

                    result = Division(input_1, input_2);   

                    break;   

                }   

                default:   

                    Console.WriteLine("Wrong action!! try again");   

                    break;   

            }   

            Console.WriteLine("The result is {0}", result);   

            Console.ReadKey();   

        }   

        //Addition   

        public static int Addition(int input_1, int input_2) {   

            int result = input_1 + input_2;   

            return result;   

        }   

        //Substraction   

        public static int Subtraction(int input_1, int input_2) {   

            int result = input_1 + input_2;   

            return result;   

        }   

        //Multiplication   

        public static int Multiplication(int input_1, int input_2) {   

            int result = input_1 + input_2;   

            return result;   

        }   

        //Division   

        public static int Division(int input_1, int input_2) {   

            int result = input_1 + input_2;   

            return result;   

        }   

    }   

}   
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Experiment No. 5 

 

Title: To understand about basics of C# and execute simple c# programs to perform the 

following actions:  

(a) Calculate Hypotenuse of triangle using dynamic initialization of variables  

(b) To get input from the user and perform calculations  

(c) Calculate the quadrant for the coordinates using if..else…ladder  

(d) Check whether the alphabet is a vowel or not using switch..case…  

(e) To understand about for..each loop and strings. 

 

 

Step 1: Identify the lengths of two of the legs of the right triangle. Assign one leg the 

variable a and one leg the variable b. The order of assignment does not affect the outcome. 

 

Step 2: Use the equation a2+b2=c2 (the Pythagorean Theorem), to solve for the length of the 

third side of the triangle, the hypotenuse, by plugging in the given values for a and b 

, and then solving for c. 

 

 
 

Program in C#: 

using System; 

      

class GFG 

{ 

    static void Main(string[] args) 

        { 

            double side1, side2, hypo; 

            Console.Write("Side 1 : "); 

            side1 = Convert.ToDouble(Console.ReadLine()); 

            Console.Write("Side 2 : "); 

            side2 = Convert.ToDouble(Console.ReadLine()); 

            hypo = Math.Sqrt(Math.Pow(side1, 2) + Math.Pow(side2, 2)); 

            Console.WriteLine("Hypotenuse : "+hypo); 

            Console.ReadKey(); 

        } 

} 
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Experiment No. 6 

 

Title: To develop a C# application to print the students list using classes and objects  

 

It gives the ability to .NET languages to generate queries to retrieve data from the data 

source. It removes the mismatch between programming languages and databases and the 

syntax used to create a query is the same no matter which type of data source is used.  

 

Approach 

 

To display the list of students follow the following steps: 

1. Create a list of students with four variables(Id, name department and semester). 

2. Iterate through the student details by using for loop and get the student details by 

using select clause 

3. Display the student details. 

 

Pseudo-code: 

 

Program in C#: 

 

// C# program to print the list of students 

// details using select clause 

   

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

   

class Student{ 

       

// Declare 4 variables - id, age, department and semester 

int stu_id;  

string stu_dept; 

string stu_name; 

int stu_semester; 

   

// Get the to string method that returns 

// id, age, department and semester 

public override string ToString() 

{ 

    return stu_id + " " + stu_name + " " +  

           stu_dept + " " + stu_semester; 

} 

   

// Driver code 

static void Main(string[] args) 

{ 
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    // Declare a list variable  

    List<Student> stu = new List<Student>() 

    { 

           

        // Create 3 Student details 

        new Student{ stu_id = 101, stu_name = "bobby",  

                     stu_dept = "CSE", stu_semester = 2 }, 

        new Student{ stu_id = 102, stu_name = "sravan",  

                     stu_dept = "ECE", stu_semester = 1 }, 

        new Student{ stu_id = 103, stu_name = "deepu",  

                     stu_dept = "EEE", stu_semester = 4}, 

    }; 

       

    // Iterate the Employee  

    // using select function 

    IEnumerable<Student> Query = from student in stu select student; 

       

    // Display student details 

    Console.WriteLine("ID  Name  Department Semester"); 

    Console.WriteLine("+++++++++++++++++++++++++++"); 

    foreach (Student e in Query) 

    { 

           

        // Call the to string method 

        Console.WriteLine(e.ToString()); 

    } 

} 

} 

 

Output: 

 

ID  Name  Department Semester 

+++++++++++++++++++++++++++ 

101 bobby CSE 2 

102 sravan ECE 1 

103 deepu EEE 4 
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Experiment No. 7 

 

Title: WAP to Use a Exception (Predefined and User defined). 

 

An exception is defined as an event that occurs during the execution of a program that is 

unexpected by the program code. The actions to be performed in case of occurrence of an 

exception is not known to the program. In such a case, we create an exception object and call 

the exception handler code. The execution of an exception handler so that the program code 

does not crash is called exception handling. Exception handling is important because it 

gracefully handles an unwanted event, an exception so that the program code still makes 

sense to the user. 

 

Keyword Definition 

try Used to define a try block. This block holds the code that may throw an exception. 

catch Used to define a catch block. This block catches the exception thrown by the try block. 

finally Used to define the finally block. This block holds the default code. 

throw Used to throw an exception manually. 

 

Using Multiple try-catch blocks 

 

In the code given below, we attempt to generate an exception in the try block and catch it in 

one of the multiple catch blocks. Multiple catch blocks are used when we are not sure about 

the exception type that may be generated, so we write different blocks to tackle any type of 

exception that is encountered.  

The finally block is the part of the code that has to be executed irrespective of if the exception 

was generated or not. In the program given below the elements of the array are displayed in 

the finally block. 

 

Program in C#: 

// C# Program to show use of 

// multiple try catch blocks 

using System; 

 

class Program { 

 

 static void Main(string[] args) 

 { 

  int[] arr = {19, 0, 75, 52}; 

 

  try { 

 

   // Try to generate an exception 

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

    Console.WriteLine(arr[i] / arr[i + 1]); 

   } 

  } 

 

  // Catch block for invalid array access 

  catch (IndexOutOfRangeException e) { 
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   Console.WriteLine("An Exception has occurred : {0}", e.Message); 

  } 

 

  // Catch block for attempt to divide by zero 

  catch (DivideByZeroException e) { 

 

   Console.WriteLine("An Exception has occurred : {0}", e.Message); 

  } 

 

  // Catch block for value being out of range 

  catch (ArgumentOutOfRangeException e) { 

 

   Console.WriteLine("An Exception has occurred : {0}", e.Message); 

  } 

 

  // Finally block 

  // Will execute irrespective of the above catch blocks 

  finally { 

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

    Console.Write(" {0}", arr[i]); 

   } 

  } 

 } 

} 

 

Output:  

  

An Exception has occurred : Attempted to divide by zero. 

 19 0 75 52 

 

User Defined Exceptions 

User-defined exceptions are useful when we want to code an exception that may not be 

defined by the language. For example, in a boiler room, if the temperature rises above some 

threshold then the heat must be turned off. For understanding how user-defined exceptions 

are used we take an example of a division by zero. Here we define a class DivByZero that 

inherits from Exception and is called by the DivisionOperation function when the 

denominator is equal to zero. Since the call for the function is may or may not throw an 

exception it is placed in the try block. A catch block is defined to catch any exception of type 

Exception and the Message property prints the type of exception that has occurred. 

 

Program in C#: 

// C# program to show the user defined exceptions 

using System; 

  

// User defined Exception class 

// Child of Exception 

class DivByZero : Exception { 

  

    // Constructor 
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    public DivByZero() 

    { 

        Console.Write("Exception has occurred : "); 

    } 

} 

  

class Program { 

  

    // Method to perform Division 

    public double DivisionOperation(double numerator, 

                                 double denominator) 

    { 

        // throw exception when denominator 

        // value is 0 

        if (denominator == 0) 

            throw new DivByZero(); 

  

        // Otherwise return the result of the division 

        return numerator / denominator; 

    } 

  

    // Main 

    static void Main(string[] args) 

    { 

        Program obj = new Program(); 

        double num = 9, den = 0, quotient; 

        try { 

            // Code block that may cause an exception 

            quotient = obj.DivisionOperation(num, den); 

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

        } 

        // Catch block to catch the generic exception 

        catch (Exception e) { 

            // Message property of exception object e 

            // will give the specific type of the exception 

            Console.Write(e.Message); 

        } 

    } 

} 

 

Output:  

Exception has occurred : Exception of type 'DivByZero' was thrown. 
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Experiment  No. 8 

 

Title: WAP to implement the concept of Abstract and Sealed Classes. 

 

Abstract Class: This is the way to achieve the abstraction in C#. An Abstract class is 

never intended to be instantiated directly. An abstract class can also be created without any 

abstract methods, We can mark a class abstract even if doesn’t have any abstract method. 

The Abstract classes are typically used to define a base class in the class hierarchy. Or in 

other words, an abstract class is an incomplete class or a special class we can’t be 

instantiated. The purpose of an abstract class is to provide a blueprint for derived classes 

and set some rules that the derived classes must implement when they inherit an abstract 

class. We can use an abstract class as a base class and all derived classes must implement 

abstract definitions. 

 

Important Points:  

 Generally, we use abstract class at the time of inheritance. 

 A user must use the override keyword before the method is declared as abstract in 

the child class, the abstract class is used to inherit in the child class. 

 An abstract class cannot be inherited by structures. 

 It can contain constructors or destructors. 

 It can implement functions with non-Abstract methods. 

 It cannot support multiple inheritances. 

 It can’t be static. 

Program in C#: 

// C# program to calculate the area 

// of a Square using abstract class 

// and abstract method 

using System; 

  

// declare class 'AreaClass' 

// as abstract 

abstract class AreaClass 

{ 

    // declare method 

    // 'Area' as abstract 

    abstract public int Area(); 

} 

  

// class 'AreaClass' inherit 

// in child class 'Square' 

class Square : AreaClass 

{ 

    int side = 0; 

  

    // constructor 

    public Square(int n) 

    { 

        side = n; 
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    } 

  

    // the abstract method 

    // 'Area' is overridden here 

    public override int Area() 

    { 

        return side * side; 

    } 

} 

  

class gfg { 

  

    // Main Method 

    public static void Main() 

    { 

        Square s = new Square(6); 

        Console.WriteLine("Area  = " + s.Area()); 

    } 

} 

 

Sealed classes are used to restrict the users from inheriting the class. A class can be sealed 

by using the sealed keyword. The keyword tells the compiler that the class is sealed, and 

therefore, cannot be extended. No class can be derived from a sealed class. 

 

Program in C#: 

// C# program to 

// define Sealed Class 

using System; 

 

class Printer { 

 

 // Display Function for 

 // Dimension printing 

 public virtual void show() 

 { 

  Console.WriteLine("display dimension : 6*6"); 

 } 

 

 // Display Function 

 public virtual void print() 

 { 

  Console.WriteLine("printer printing....\n"); 

 } 

} 

 

// inheriting class 

class LaserJet : Printer { 

 

 // Sealed Display Function 

 // for Dimension printing 
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 sealed override public void show() 

 { 

  Console.WriteLine("display dimension : 12*12"); 

 } 

 

 // Function to override 

 // Print() function 

 override public void print() 

 { 

  Console.WriteLine("Laserjet printer printing....\n"); 

 } 

} 

 

// Officejet class cannot override show 

// function as it is sealed in LaserJet class. 

class Officejet : LaserJet { 

 

 // can not override show function or else 

 // compiler error : 'Officejet.show()' : 

 // cannot override inherited member 

 // 'LaserJet.show()' because it is sealed. 

 override public void print() 

 { 

  Console.WriteLine("Officejet printer printing...."); 

 } 

} 

 

// Driver Class 

class Program { 

 

 // Driver Code 

 static void Main(string[] args) 

 { 

  Printer p = new Printer(); 

  p.show(); 

  p.print(); 

 

  Printer ls = new LaserJet(); 

  ls.show(); 

  ls.print(); 

 

  Printer of = new Officejet(); 

  of.show(); 

  of.print(); 

 } 

} 
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Applications:  

 An Abstract class does not mean that it only contains abstract methods. An 

Abstract class can also contain non-abstract methods also. 

 Abstract class can also work with get and set accessors. 

 Sealed class is used to stop a class to be inherited. You cannot derive or extend any 

class from it. 

 Sealed method is implemented so that no other class can overthrow it and 

implement its own method. 
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Experiment No. 9 

 

Title: To develop a C# application to implement inheritance concepts  

(a) Single Inheritance  

(b) Multilevel Inheritance 

(c) Multiple Inheritance  

 

Inheritance is an important pillar of OOP(Object Oriented Programming). It is the 

mechanism in C# by which one class is allowed to inherit the features(fields and methods) 

of another class. 

 

Important terminology: 

 Super Class: The class whose features are inherited is known as super class(or a base 

class or a parent class). 

 Sub Class: The class that inherits the other class is known as subclass(or a derived 

class, extended class, or child class). The subclass can add its own fields and methods 

in addition to the superclass fields and methods. 

 Reusability: Inheritance supports the concept of “reusability”, i.e. when we want to 

create a new class and there is already a class that includes some of the code that we 

want, we can derive our new class from the existing class. By doing this, we are 

reusing the fields and methods of the existing class. 

Types of Inheritance in C# 

 

Single Inheritance: In single inheritance, subclasses inherit the features of one superclass.  

 

Multilevel Inheritance: In Multilevel Inheritance, a derived class will be inheriting a base 

class and as well as the derived class also act as the base class to other class. 

 

Hierarchical Inheritance: In Hierarchical Inheritance, one class serves as a superclass 

(base class) for more than one subclass. 

 

Multiple Inheritance(Through Interfaces):In Multiple inheritance, one class can have 

more than one superclass and inherit features from all parent classes. Please note that C# 

does not support multiple inheritance with classes. In C#, we can achieve multiple 

inheritance only through Interfaces. 

 

Hybrid Inheritance(Through Interfaces): It is a mix of two or more of the above types 

of inheritance. Since C# doesn’t support multiple inheritance with classes, the hybrid 

inheritance is also not possible with classes. In C#, we can achieve hybrid inheritance only 

through Interfaces. 

 

Program in C#: 

// C# program to illustrate the 

// concept of inheritance 

using System; 

namespace ConsoleApplication1 { 
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// Base class 

class base { 

 

// data members 

 public string name; 

 public string subject; 

 

 // public method of base class 

 public void readers(string name, string subject) 

 { 

  this.name = name; 

  this.subject = subject; 

  Console.WriteLine("Myself: " + name); 

  Console.WriteLine("My Favorite Subject is: " + subject); 

 } 

} 

 

// inheriting the GFG class using : 

class derived : GFG { 

 

 // constructor of derived class 

 public GeeksforGeeks() 

 { 

  Console.WriteLine("Welcome in COER "); 

 } 

} 

 

// Driver class 

class Sudo { 

 

 // Main Method 

 static void Main(string[] args) 

 { 

 

  // creating object of derived class 

  GeeksforGeeks g = new GeeksforGeeks(); 

 

  // calling the method of base class 

  // using the derived class object 

  g.readers("Kirti", "C#"); 

 } 

    } 

} 

 

Output: 

Welcome in COER 

Myself: Kirti 

My Favorite Subject is: C# 
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Experiment No. 10 

 

Title: To develop a console application to implement operator overloading concept in 

C#  

(a) Unary Operator Overloading  

(b) Binary Operator Overloading  

 

All unary and binary operators have pre-defined implementations, that are automatically 

available in any expressions. In addition to this pre-defined implementations, user defined 

implementations can also be introduced in C#. The mechanism of giving a special 

meaning to a standard C# operator with respect to a user defined data type such as classes 

or structures is known as operator overloading. Remember that it is not possible to 

overload all operators in C#. 

 

Unary Operator Overloading 

 

The return type can be any type except void for unary operators like +, ~, ! and dot (.) but 

the return type must be the type of 'Type' for ++ and - operators and must be a bool type 

for true and false operators. 

 

Program in C#: 

// Unary operator overloading   

// Author: rajeshvs@msn.com   

using System;   

class Complex   

{   

    private int x;   

    private int y;   

    public Complex()   

    {   

    }   

    public Complex(int i, int j)   

    {   

        x = i;   

        y = j;   

    }   

    public void ShowXY()   

    {   

        Console.WriteLine("{0} {1}", x, y);   

    }   

    public static Complex operator -(Complex c)   

    {   

        Complex temp = new Complex();   

        temp.x = -c.x;   

        temp.y = -c.y;   

        return temp;   

    }   

}   

class MyClient   

{   
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    public static void Main()   

    {   

        Complex c1 = new Complex(10, 20);   

        c1.ShowXY(); // displays 10 & 20   

        Complex c2 = new Complex();   

        c2.ShowXY(); // displays 0 & 0   

        c2 = -c1;   

        c2.ShowXY(); // diapls -10 & -20   

    }   

}   

 

Unary Operator Overloading 

 

An overloaded binary operator must take two arguments; at least one of them must be of 

the type class or struct, in which the operation is defined. But overloaded binary operators 

can return any value except the type void. 

 

Program in C#: 

// Binary operator overloading   

// Author: rajeshvs@msn.com   

using System;   

class Complex   

{   

    private int x;   

    private int y;   

    public Complex()   

}   

public Complex(int i, int j)   

{   

    x = i;   

    y = j;   

}   

public void ShowXY()   

{   

    Console.WriteLine("{0} {1}", x, y);   

}   

public static Complex operator +(Complex c1, Complex c2)   

{   

    Complex temp = new Complex();   

    temp.x = c1.x + c2.x;   

    temp.y = c1.y + c2.y;   

    return temp;   

}   

}   

class MyClient   

{   

    public static void Main()   

    {   

        Complex c1 = new Complex(10, 20);   

        c1.ShowXY(); // displays 10 & 20   
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        Complex c2 = new Complex(20, 30);   

        c2.ShowXY(); // displays 20 & 30   

        Complex c3 = new Complex();   

        c3 = c1 + c2;   

        c3.ShowXY(); // dislplays 30 & 50   

    }   

}   
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Experiment No. 11 

 

Title : WAP to implement ADO.Net Database connectivity. 

 

Connecting and communication applications with a database is a necessary part of any 

type of application. We may even say an application that does not communicate with the 

database is useless. Applications communicate with a database to retrieve data to the 

application or to insert, update or delete data. 

  

ADO.NET (ActiveX Database Objects.Net) is a model provided by the .NET framework 

that allows us to retrieve, insert, update, or delete data from a database. ADO.NET 

contains the following important parts: 

 

Part Description 

Connection It is used for establishing a connection between database and 
application. OleDBConnectionclass is used for a database like an oracle and MS-
Access. SqlConnection class is used for the MS-SQL database. 

Command It is used to execute a command (Query) like (Select * from 
Student). OleDBCommand class is used for a database like an oracle and MS-
Access. SqlCommand class is used for the MS-SQL database. 

DataSet It contains a copy of the original database tables. 

DataAdapte
r 

It is used to retrieve data from the database and update DataSet. In the case of 
inserting, updating, or deleting data, it automatically updates the database while 
DataSet is updated. OleDBDataAdapter class is used for a database like an oracle and 
MS-Access. SqlDataAdapter class is used for the MS-SQL database. 

DataReader It is used to read or retrieve data from database to 
application. OleDBDataReaderclass is used for a database like an oracle and MS-
Access. SqlDataReader class is used for the MS-SQL database. 

 

Ways of Communication using ADO.NET Parts 

  

Now there are the following two ways of communication between the application and the 

database using parts of ADO.NET: 

 

1. By using DataSet and DataAdapter 

2. By using Command and DataReader 

Using DataSet and DataAdapter 

  

In this way we have to follow the below steps: 

  

Steps 

1. Establish a connection to the database 

2. Create a DataSet 

3. Retrieve, insert, update or delete data by updating DataSet using DataAdapter 

Establish Connection to Database 

  

Connect to a database. 
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Select tab from top menu-bar TOOLS, then Connect to Database… 

  

Browse your database file and click the OK button. 

  

After connecting to the new database file create an object of OleDBConnection class in 

case of a database like Oracle or MS-Access and create an object of SqlConnection class 

in case of MS-SQL database. 

  

Provide connection string (find it by opening properties of the connected database) to 

created objects by ConnectionString property. 

  

Code 

   Dim cn As SqlConnection = New SqlConnection     

   cn.ConnectionString = "Data      

Source=(LocalDB)\v11.0;AttachDbFilename=C:\Users\grthamad\Documents\student.mdf;

Integrated Security=True;Connect Timeout=30"    

 

Create a DataSet  

  

Select tab from top menu-bar PROJECT, then click Add New Data Source… 

  

Select the Database and click the Next button. 

  

Select Dataset and click the Next button. 

  

Choose the data connection and click the Next button. 

  

Save the connection and click the Next button. 

  

Select data tables from the connected database and click the Finish button. 

  

Retrieve, Insert, Update, Delete Data 

  

Create an object of OleDBDataAdapter class in case of a database like Oracle or MS-

Access and create an object of SqlDataAdapter class in case of an MS-SQL database. 

Pass command and connection object via parameters. 

  

Create an object of the created DataSet. 

  

Invoke SqlDataAdapter.Fill() method. Pass DataSet object via parameter. 

 

Code: 

Dim cn As SqlConnection = New SqlConnection   

cn.ConnectionString = "Data 

Source=(LocalDB)\v11.0;AttachDbFilename=C:\Users\grthamad\Documents\student.mdf;

Integrated Security=True;Connect Timeout=30"   

Dim da As SqlDataAdapter = New SqlDataAdapter("Select * from studentRecord", cn)   

Dim ds As studentDataSet = New studentDataSet   

da.Fill(ds.studentRecord) 
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Program in C#: 

Imports System.Data.SqlClient   

public Class Form1   

private Sub Button1_Click(sender As Object, e As EventArgs) Handles Button1.Click   

Dim cn As SqlConnection = New SqlConnection   

cn.ConnectionString = "Data 

Source=(LocalDB)\v11.0;AttachDbFilename=C:\Users\grthamad\Desktop\myFirstWindo

wsApplication\myFirstWindowsApplication\student.mdf;Integrated 

Security=True;Connect Timeout=30"   

Dim da As SqlDataAdapter = New SqlDataAdapter("Select * from studentRecord", cn)   

Dim ds As studentDataSet = New studentDataSet   

da.Fill(ds.studentRecord)   

DataGridView1.DataSource = ds.Tables(0)   

End Sub   

End Class 

 

By Using Command and DataReader 

  

Steps: 

1. Establish a database connection 

2. Execute Command 

3. Read Data 

Establish Database Connection 

  

Establish a database connection the same as we have done it in the above way of 

communication. 

  

Execute Command 

  

After establishing database connection create an object of OleDBCommand in case of 

databases like Oracle or MS-Access and SqlCommand in the case of MS-SQL database. 

Pass command and connection object via parameters. 

  

Invoke ExecuteNonQuery in the case while you don’t need to get values or invoke 

ExecuteScalar in the case while you need to get only a single value or invoke 

ExecuteReader in the case while you need to get all values. 

  

Code: 

Dim cn As SqlConnection = New SqlClient.SqlConnection   

cn.ConnectionString = "Data 

Source=(LocalDB)\v11.0;AttachDbFilename=C:\Users\grthamad\Desktop\myFirstWindo

wsApplication\myFirstWindowsApplication\student.mdf;Integrated 

Security=True;Connect Timeout=30"   

cn.Open()   

Dim cm As SqlCommand = New SqlClient.SqlCommand("Select * from studentRecord", 

cn)   

cm.ExecuteReader()   

cn.Close()  

Read Data 
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Create an object of OleDBDataReader in case of a database like Oracle or MS-Access 

and SqlDataReader in the case of the MS-SQL database. 

  

Run a while loop having the condition as SqlDataReader.Read(). 

  

Read values one by one using SqlDataReader.Item() method. 

  

Program in C#: 

 

Example: 

Imports System.Data.SqlClient   

public Class Form1   

private Sub Button1_Click(sender As Object, e As EventArgs) Handles Button1.Click   

Dim cn As SqlConnection = New SqlClient.SqlConnection   

cn.ConnectionString = "Data 

Source=(LocalDB)\v11.0;AttachDbFilename=C:\Users\grthamad\Desktop\myFirstWindo

wsApplication\myFirstWindowsApplication\student.mdf;Integrated 

Security=True;Connect Timeout=30"   

cn.Open()   

Dim cm As SqlCommand = New SqlClient.SqlCommand("Select * from studentRecord", 

cn)   

Dim dr As SqlDataReader = cm.ExecuteReader()   

DataGridView1.Rows.Clear()   

Dim i As Integer = 0   

While dr.Read   

DataGridView1.Rows.Add()   

DataGridView1.Item(0, i).Value = dr.Item(0)   

DataGridView1.Item(1, i).Value = dr.Item(1)   

DataGridView1.Item(2, i).Value = dr.Item(2)   

DataGridView1.Item(3, i).Value = dr.Item(3)   

DataGridView1.Item(4, i).Value = dr.Item(4)   

i = i + 1   

End While   

cn.Close()   

End Sub   

End Class 
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Experiment No. 12 

 

Title : WAP to implement the concept of Data Streams.  

 

In C# file operations, normally streams are used to read and write to files. A stream is an 

additional layer created between an application and a file. The stream is used to ensure 

smooth read and write operations to the file. 

 

Streams are normally used when reading data from large files. By using streams, the data 

from large files in broken down into small chunks and sent to the stream. These chunks of 

data can then be read from the application. 

 

Stream Reader 

The stream reader is used to read data from a file using streams. The data from the file is 

first read into the stream. Thereafter the application reads the data from the stream. 

 

For our example, we will assume that we have a file in the D drive called Example.txt. The 

file will be a simple text file and have 2 lines as shown below 

 

For our example, we will create a simple Console application and work with File streams 

 

Program in C#: 

using System; 

using System.IO; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

namespace DemoApplication 

{ 

  class Tutorial 

  { 

   static void Main(string[] args) 

   { 

    String path = @"D:\Example.txt"; 

 

    using (StreamReader sr = File.OpenText(path)) 

    { 

     String s = ""; 

 

     while ((s = sr.ReadLine()) != null) 

     { 

      Console.WriteLine(s); 

     } 

    } 

   Console.ReadKey(); 

  } 

 } 

} 

Code Explanation:- 

 



38 | P a g e  
 

Application :  

1. First, we are declaring a stream reader object. The stream reader object is used in 

C# to define a stream from the file to the application. The data will be pushed from 

the file to the stream whenever data is read from the file. The File.OpenText is 

used to open the file “Example.txt” in read-only mode. The handler to the file is 

then sent to the stream reader object. 

2. Next, we are defining a temporary variable ‘s’ which will be used to read all the 

data from the file. 

3. We then use the stream reader method ReadLine to read each line from the stream 

buffer. When we perform this operation, each line will be first transferred from the 

file to the buffer. Then the string line will be transferred from the buffer to the 

variable ‘s’. We then write the contents of the string ‘s’ to the console. 

 

Stream Writer 

The stream writer is used to write data to a file using streams. The data from the 

application is first written into the stream. After that the stream writes the data to the file. 

Let’s look at an example of how we can use streams for writing data from a file. Enter the 

below code in the program.cs file. 

 

Program in C#: 

using System; 

using System.IO; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

namespace DemoApplication 

{ 

  class Tutorial 

  { 

   static void Main(string[] args) 

   { 

    String path = @"D:\Example.txt"; 

     

    using (StreamWriter sr = File.AppendText(path)) 

    { 

     sr.WriteLine("Guru99 - ASP.Net"); 

     sr.Close(); 

 

     Console.WriteLine(File.ReadAllText(path)); 

    } 

    Console.ReadKey(); 

  } 

 } 

} 

Code Explanation:- 
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Applications: 

 

1. First, we are declaring a stream writer object. The stream writer object is used in 

C# to define a stream. The stream is then used to write data from the application to 

the file. The data will be pushed from the application to the stream whenever data 

needs to be written. The File.AppendText command is used to open the file 

“Example.txt” in an append mode. The handler to the file is then sent to the stream 

writer object. 

2. We are using the stream write method Writeline to write the line “Guru99 – 

ASP.Net” to the stream. From the stream, the line will then be written to the file. 

3. We then close the stream writer after writing to the file. It’s normally a good 

practice to close file handlers when the file is no longer required for writing 

purposes. 

4. Finally, we are reading the contents of the file again and writing it to the console 

log. This is to check as to whether the line was written to the file. 
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Experiment No. 13 

 

Title : WAP to implement the Events and Delegates.  

 

A Delegate is an abstraction of one or more function pointers (as existed in C++; the 

explanation about this is out of the scope of this article). The .NET has implemented the 

concept of function pointers in the form of delegates. With delegates, you can treat a 

function as data. Delegates allow functions to be passed as parameters, returned from a 

function as a value and stored in an array. Delegates have the following characteristics: 

  

 Delegates are derived from the System.MulticastDelegate class. 

 They have a signature and a return type. A function that is added to delegates must 

be compatible with this signature. 

 Delegates can point to either static or instance methods. 

 Once a delegate object has been created, it may dynamically invoke the methods it 

points to at runtime. 

 Delegates can call methods synchronously and asynchronously. 

  

The delegate contains a couple of useful fields. The first one holds a reference to an object, 

and the second holds a method pointer. When you invoke the delegate, the instance 

method is called on the contained reference. However, if the object reference is null then 

the runtime understands this to mean that the method is a static method. Moreover, 

invoking a delegate syntactically is the exact same as calling a regular function. Therefore, 

delegates are perfect for implementing callbacks. 

Pseudo-code: 

 

Program in C#: 

 

using System;   

   

namespace Delegates   

{   

    // Delegate Definition   

    public delegate int operation(int x, int y);   

          

    class Program   

    {   

        // Method that is passes as an Argument   

        // It has same signature as Delegates    

        static int Addition(int a, int b)   

        {   

            return a + b;   

        }   

   

        static void Main(string[] args)   

        {   

            // Delegate instantiation   
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            operation obj = new operation(Program.Addition);   

    

            // output   

            Console.WriteLine("Addition is={0}",obj(23,27));    

            Console.ReadLine();     

        }   

    }   

} 

 

Events 

 

The applications and windows communicate via predefined messages. These messages 

contain various pieces of information to determine both window and application actions. 

The .NET considers these messages as an event. If you need to react to a specific incoming 

message then you would handle the corresponding event. For instance, when a button is 

clicked on a form, Windows sends a WM_MOUSECLICK message to the button message 

handler. 

 

You don't need to build custom methods to add or remove methods to a delegate 

invocation list. C# provides the event keyword. When the compiler processes the event 

keyword, you can subscribe and unsubscribe methods as well as any necessary member 

variables for your delegate types. The syntax for the event definition should be as in the 

following: 

 

Accessibility event delegatename eventname; 

 

Defining an event is a two-step process. First, you need to define a delegate type that will 

hold the list of methods to be called when the event is fired. Next, you declare an event 

using the event keyword. To illustrate the event, we are creating a console application. In 

this iteration, we will define an event to add that is associated to a single delegate 

DelEventHandler.  

using System;   

   

namespace Delegates   

{   

    public delegate void DelEventHandler();   

   

    class Program   

    {   

        public static event DelEventHandler add;   

    

        static void Main(string[] args)   

        {   

            add += new DelEventHandler(USA);   

            add += new DelEventHandler(India);   

            add += new DelEventHandler(England);   

            add.Invoke();   

    

            Console.ReadLine();   

        }   
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        static void USA()   

        {   

            Console.WriteLine("USA");     

        }   

    

        static void India()   

        {   

            Console.WriteLine("India");   

        }   

    

        static void England()   

        {   

            Console.WriteLine("England");   

        }   

    }   

} 
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Experiment No. 14 

 

Title : Design the WEB base Database connectivity Form by using ASP.NET.  

 

ASP.NET allows the following sources of data to be accessed and used: 

 Databases (e.g., Access, SQL Server, Oracle, MySQL) 

 XML documents 

 Business Objects 

 Flat files 

ASP.NET hides the complex processes of data access and provides much higher level of 

classes and objects through which data is accessed easily. These classes hide all complex 

coding for connection, data retrieving, data querying, and data manipulation. 

 

ADO.NET is the technology that provides the bridge between various ASP.NET control 

objects and the backend data source. In this tutorial, we will look at data access and 

working with the data in brief. 

 

Retrieve and display data 

It takes two types of data controls to retrieve and display data in ASP.NET: 

 A data source control - It manages the connection to the data, selection of data, and 

other jobs such as paging and caching of data etc. 

 A data view control - It binds and displays the data and allows data manipulation. 

We will discuss the data binding and data source controls in detail later. In this section, we 

will use a SqlDataSource control to access data and a GridView control to display and 

manipulate data in this chapter. 

 

We will also use an Access database, which contains the details about .Net books available 

in the market. Name of our database is ASPDotNetStepByStep.mdb and we will use the 

data table DotNetReferences. 

 

The table has the following columns: ID, Title, AuthorFirstName, AuthorLastName, 

Topic, and Publisher. 

 

Let us directly move to action, take the following steps: 

 

1) Create a web site and add a SqlDataSourceControl on the web form. 
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2) Click on the Configure Data Source option. 

 
3) Click on the New Connection button to establish connection with a database. 

 
 

4) Once the connection is set up, you may save it for further use. At the next 

step, you are asked to configure the select statement: 

 
 

5) Select the columns and click next to complete the steps. Observe the 

WHERE, ORDER BY, and the Advanced buttons. These buttons allow you 

to provide the where clause, order by clause, and specify the insert, update, 

and delete commands of SQL respectively. This way, you can manipulate the 

data. 
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6) Add a GridView control on the form. Choose the data source and format the 

control using AutoFormat option. 

 
 

7) After this the formatted GridView control displays the column headings, and 

the application is ready to execute. 

 
8) Finally execute the application. 

 

 

Program in C#: 

 

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="dataaccess.aspx.cs"  

   Inherits="datacaching.WebForm1" %> 

 

<!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> 

          

            <asp:SqlDataSource ID="SqlDataSource1" runat="server"  

               ConnectionString= "<%$   

ConnectionStrings:ASPDotNetStepByStepConnectionString%>"  

               ProviderName= "<%$ ConnectionStrings: 

                  ASPDotNetStepByStepConnectionString.ProviderName %>"  

               SelectCommand="SELECT [Title], [AuthorLastName],  

                  [AuthorFirstName], [Topic] FROM [DotNetReferences]"> 

            </asp:SqlDataSource> 

             

            <asp:GridView ID="GridView1" runat="server"  

               AutoGenerateColumns="False" CellPadding="4"  

               DataSourceID="SqlDataSource1" ForeColor="#333333"  

               GridLines="None"> 

               <RowStyle BackColor="#F7F6F3" ForeColor="#333333" /> 

             

               <Columns> 

                  <asp:BoundField DataField="Title" HeaderText="Title"  

                     SortExpression="Title" /> 

                  <asp:BoundField DataField="AuthorLastName"  

                     HeaderText="AuthorLastName" SortExpression="AuthorLastName" /> 

                  <asp:BoundField DataField="AuthorFirstName"  

                     HeaderText="AuthorFirstName" SortExpression="AuthorFirstName" /> 

                  <asp:BoundField DataField="Topic"  

                     HeaderText="Topic" SortExpression="Topic" /> 

               </Columns> 

               <FooterStyle BackColor="#5D7B9D"  

                  Font-Bold="True" ForeColor="White" /> 

               <PagerStyle BackColor="#284775"  

                  ForeColor="White" HorizontalAlign="Center" /> 

               <SelectedRowStyle BackColor="#E2DED6"  

                  Font-Bold="True" ForeColor="#333333" /> 

               <HeaderStyle BackColor="#5D7B9D" Font-Bold="True"   

                  ForeColor="White" /> 

               <EditRowStyle BackColor="#999999" /> 

               <AlternatingRowStyle BackColor="White" ForeColor="#284775" /> 

            </asp:GridView> 

         </div> 

      </form> 

   </body> 

</html> 
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Experiment No. 15 

 

Title : WAP to implement Indexers.  

 

C# indexers are usually known as smart arrays. A C# indexer is a class property that 

allows you to access a member variable of a class or struct using the features of an array. 

In C#, indexers are created using this keyword. Indexers in C# are applicable on both 

classes and structs. 

 

Important points to remember on indexers: 
 

 Important points to remember on indexers:  

 Indexers are always created with this keyword. 

 Parameterized property are called indexer. 

 Indexers are implemented through get and set accessors for the [ ] operator. 

 ref and out parameter modifiers are not permitted in indexer. 

 The formal parameter list of an indexer corresponds to that of a method and at least 

one parameter should be specified. 

 Indexer is an instance member so can't be static but property can be static. 

 Indexers are used on group of elements. 

 Indexer is identified by its signature where as a property is identified it's name. 

 Indexers are accessed using indexes where as properties are accessed by names. 

 Indexer can be overloaded. 

Indexer are defined in pretty much same way as properties, with get and set functions. The 

main difference is that the name of the indexer is the keyword this. 

 

Program in C#: 

Following program demonstrates how to use an indexer. 

 

using System;   

namespace Indexer_example1   

{   

    class Program   

    {   

        class IndexerClass   

        {   

            private string[] names = new string[10];   

            public string this[int i]   

            {   

                get   

                {   

                    return names[i];   

                }   

                set   

                {   

                    names[i] = value;   

                }   
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            }   

        }   

        static void Main(string[] args)   

        {   

            IndexerClass Team = new IndexerClass();   

            Team[0] = "Rocky";   

            Team[1] = "Teena";   

            Team[2] = "Ana";   

            Team[3] = "Victoria";   

            Team[4] = "Yani";   

            Team[5] = "Mary";   

            Team[6] = "Gomes";   

            Team[7] = "Arnold";   

            Team[8] = "Mike";   

            Team[9] = "Peter";   

            for (int i = 0; i < 10; i++)   

            {   

                Console.WriteLine(Team[i]);   

            }   

            Console.ReadKey();   

        }   

    }   

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



49 | P a g e  
 

Experiment No. 16 

 

Title : To design a notepad application to implement menus, custom dialog box and 

MDI concepts.  

 

Making Notepad in Windows Forms: 

Step 1: Open Visual Studio and Create a new project( Windows Form Application). Give 

it a Suitable name(Here we have named it as “NotePad1”). 

 

Step2: Click on the Create button. You will come across a Form as given below 

 

Step 3: Change the name of the form from its properties. This will be displayed on the top 

of the Notepad as its heading. 
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Step 4: Now in the options provided in the MenuBar, we need to have a dialog box that 

will open up as the user clicks on the File, Edit, or Font option. Therefore, we will provide 

further options for them.  

 For FILE we will add options as follows: 

 
 Similarly, for Edit and Font, we will add the options as shown below: 
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Step 5: Now we need to add a RichTextBox control from the toolbox in the form so that 

the user may enter input in that field. Here, we are not adding a simple textbox because it 

can basically take single line input whereas RichTextBox provides more control over 

styling the text. 

 

 From the properties of the RichTextBox, set anchor property to top, bottom, left, 

and right and dock property as fill so that the RichTextBox field is spread all over 

and covers the notepad screen area completely. 

 Anchor Property: 
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 Dock property: 

 
 

Step 6: Now We need to Provide functionality to the various options in the dialog box. For 

options like Save, Open, Font, and Color, we need some special controls from the toolbox. 

 

 For save: We need to add saveFileDialog control from the toolbox. 
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 For open: We need to add openFileDialog control from the toolbox. 

 For font: We need to add fontDialog control from the toolbox. 

 For Color: We need to add colorDialog control from the toolbox. 

 
 

Program in C#: 

 

using System; 

using System.Collections.Generic; 

using System.ComponentModel; 

using System.Data; 

using System.Drawing; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Windows.Forms; 

using System.IO;                         

// assembly for file handling// 

 

namespace NotePad1 

{ 

 

    public partial class Form1: Form 

    { 

        public Form1() 

        { 

            InitializeComponent(); 

        } 

 

// to open a new file // 

 

        private void newToolStripMenuItem_Click(object sender, EventArgs e) 

        { 



54 | P a g e  
 

            richTextBox1.Clear(); 

        } 

 

// to open a file// 

 

        private void openToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            if(openFileDialog1.ShowDialog()== DialogResult.OK) 

            { 

                richTextBox1.Text = File.ReadAllText(openFileDialog1.FileName); 

            } 

        } 

 

// to save a file // 

 

        private void saveToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            saveFileDialog1.DefaultExt = ".txt"; 

            saveFileDialog1.Filter = "Text File|*.txt|PDF file|*.pdf|Word File|*.doc"; 

            DialogResult dr = saveFileDialog1.ShowDialog(); 

            if (dr == DialogResult.OK) 

            { 

                File.WriteAllText(saveFileDialog1.FileName, richTextBox1.Text); 

            } 

        } 

 

// to exit and close notepad// 

 

        private void exitToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            Close(); 

        } 

 

// to perform undo operation on the text// 

 

        private void undoToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            richTextBox1.Undo(); 

        } 

 

// to perform redo operation// 

 

        private void redoToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            richTextBox1.Redo(); 

        } 

 

// to cut some data from the textbox // 

 

        private void cutToolStripMenuItem_Click(object sender, EventArgs e) 
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        { 

            richTextBox1.Cut(); 

        } 

 

// to copy some data in the textbox // 

 

        private void copyToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            richTextBox1.Copy(); 

        } 

 

// to paste some copied data// 

 

        private void pasteToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            richTextBox1.Paste(); 

        } 

 

// to select all the text in the text field // 

 

        private void selectAllToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            richTextBox1.SelectAll(); 

        } 

 

// to display date and time // 

        private void dateTimeToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            richTextBox1.Text = System.DateTime.Now.ToString(); 

        } 

 

// for font options // 

        private void fontToolStripMenuItem_Click(object sender, EventArgs e) 

        { 

            if (fontDialog1.ShowDialog() == DialogResult.OK) 

            { 

                richTextBox1.Font = fontDialog1.Font; 

            } 

        } 

 

  // for providing color to the text // 

        private void colorToolStripMenuItem_Click(object sender, EventArgs e)        { 

            if (colorDialog1.ShowDialog() == DialogResult.OK) 

            { 

                richTextBox1.ForeColor = colorDialog1.Color; 

            } 

        } 

    } 

} 
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Experiment No. 17 

 

Title : To design windows based application to retrieve data from SQL database and 

to work with disconnected environment in ADO.Net using C#.  

 

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. 

 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. 

 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: 

 Connected Architecture 

 Disconnected Architecture 

Program in C#: 

 

Program: Design a simple Winform for accepting the details of Employee. Using the 

connected architecture of ADO.NET, perform the following operations: 

 Insert record. 

 Search record. 

 Update record. 

 Delete record. 
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Step 1: add namespace using System.Data.SqlClient;for SQL dataBase. 

 

Step 2: Create a connection object. 

SqlConnection con;   

SqlCommand cmd;   

SqlDataReader dr; 

 

Step3:  

Form1_Load 

con =new SqlConnection("Data Source=.\\sqlexpress;Initial 

Catalog=information;Integratedecurity=True;Pooling=False");   

private void Display()   

{   

con.Open();   

cmd =new SqlCommand("select * from Employee", con);   

dr = cmd.ExecuteReader();   

DataTable dt = new DataTable();   

dt.Load(dr);   

dataGridView1.DataSource = dt;   

con.Close();   

} 

 

Insertbtn_Click 

con.Open();   

int aa = Convert.ToInt32(textBox1.Text);   

string bb = textBox2.Text;   

int cc = Convert.ToInt32(textBox3.Text);   

cmd =new SqlCommand("INSERT INTO Employee(Emp_ID, 

Emp_Name,Salary)VALUES ('" + aa +"','" + bb + "','" + cc + "')", con);   

cmd.ExecuteNonQuery();   

MessageBox.Show("one record inserted:");   

con.Close();   

Display();  
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Deletebtn_Click 

con.Open();   

int aa = Convert.ToInt32(textBox1.Text);   

cmd =new SqlCommand("DELETE FROM Employee where Emp_ID='" + aa + "'", 

con);   

cmd.ExecuteNonQuery();   

MessageBox.Show("one record Delete:");   

con.Close();   

Display(); 

 

Updatebtn_Click 

con.Open();   

int aa = Convert.ToInt32(textBox1.Text);   

string bb = textBox2.Text;   

int cc = Convert.ToInt32(textBox3.Text);   

string abc = "UPDATE Employee SET Emp_ID ='" + aa + "', Emp_Name ='" + bb + 

"',Salary ='" + cc + "' WHERE Emp_ID = '" + aa +"'";   

SqlCommand cmd =new SqlCommand(abc, con);   

cmd.ExecuteNonQuery();   

MessageBox.Show("one record updated:");   

con.Close();   

Display(); 

 

Displaybtn_Click 

Display(); 

 

Searchbtn_Click 

con.Open();   

int aa = Convert.ToInt32(textBox1.Text);   

string abc = "SELECT Emp_ID,Emp_Name,Salary FROM Employee where 

Emp_ID='" + aa +"'";   

cmd =new SqlCommand(abc, con);   

MessageBox.Show("one record search:");   

dr = cmd.ExecuteReader();   

DataTable dt =new DataTable();   

dt.Load(dr);   

dataGridView1.DataSource = dt;   

con.Close(); 

 

Totalrecordbtn_Click 

con.Open();   

cmd = new SqlCommand("select Count(*) from Employee", con);   

int a = (int)cmd.ExecuteScalar();   

label4.Text = "Total Record:--> " + a.ToString();   

con.Close(); 

 

Exit_Click 

Application.Exit(); 

 

 


