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Definition:- An Operating System (OS) is an interface between a computer user and computer 

hardware. OS is software that communicates with the hardware and allows other programs to run. 

It is comprised of system software, or the fundamental files your computer needs to boot up and 

function.  

An operating system is system software which performs all the basic tasks like file management, 

memory management, process management, handling input and output, and controlling peripheral 

devices such as disk drives and printers etc. 

 

Bootstrap process 

For a computer to start running—for instance, when it is powered up or rebooted—it needs to have 

an initial program to run. This initial program, or bootstrap program. Typically, it is stored within 

the computer hardware in read-only memory (ROM) or electrically erasable programmable read-

only memory (EEPROM), known by the general term firmware. 

The bootstrap program must know how to load the operating system and how to start executing 
that system. The bootstrap program must locate the operating-system kernel and load it into 
memory. 

 

Kernel 

A kernel is the central part of an operating system. It manages the operations of the computer and 
the hardware - most notably memory and CPU time. 
There are two types of kernels: 
 A microkernel, which only contains basic functionality; 

 A monolithic kernel, which contains many device drivers. 

A computer user never interacts directly with the kernel. It runs behind the scenes and cannot be 
seen 

Operating systems commonly use monolithic kernels.  

Microkernels are a way of solving this problem. In a microkernel operating system, the kernel deals 
only with critical activities - such as controlling the memory and CPU - and nothing else. 
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Operating System Design Goals and Implementation 

 Requirements can be divided into two groups: user goals, and system goals. 

 User goals - include convenience, reliability, security, and speed. 
 System goals - include ease of design, implementation, maintenance, flexibility, and efficiency. 

At first, operating systems were written in assembly, but now a days C/C++ is the language 
commonly used 

Evolution of OS 

1- Batch Operating System 

 In this type of system, there is no direct interaction between user and the computer. 

 The user has to submit a job (written on cards or tape) to a computer operator. 

 Then computer operator places a batch of several jobs on an input device. 

 Jobs are batched together by type of languages and requirement. 

 Then a special program, the monitor, manages the execution of each program in the batch. 



 

2- Time Sharing OS 

Time-sharing is a technique which enables many people, located at various terminals, to use a 

particular computer system at the same time.  

Time-sharing or multitasking is a logical extension of multiprogramming. 

The main difference between Multiprogrammed Systems and Time-Sharing Systems is that in case 

of Multiprogrammed systems, the objective is to maximize processor use, whereas in Time-Sharing 

Systems, the objective is to minimize response time. 

Advantages of Timesharing operating systems are as follows − 

 Provides the advantage of quick response. 

 Avoids duplication of software. 

 Reduces CPU idle time. 

Multiprogramming Systems 

 In this the operating system picks up and begins to execute one of the jobs from memory. 

 Once this job needs an I/O operation operating system switches to another job (CPU and OS 

always busy). 

 Jobs in the memory are always less than the number of jobs on disk (Job Pool). 

 If several jobs are ready to run at the same time, then the system chooses which one to run 

through the process of CPU Scheduling. 

 In Non-multiprogrammed system, there are moments when CPU sits idle and does not do 

any work. 

 In Multiprogramming system, CPU will never be idle and keeps on processing. 

 

Distributed Operating System 

Distributed systems use multiple central processors to serve multiple real-time applications and 

multiple users. Data processing jobs are distributed among the processors accordingly. The 

processors communicate with one another through various communication lines (such as high-

speed buses or telephone lines). These are referred as loosely coupled systems or distributed 

systems. Processors in a distributed system may vary in size and Function 

Network operating System 



A Network Operating System runs on a server and provides the server the capability to manage 

data, users, groups, security, applications, and other networking functions. The primary purpose of 

the network operating system is to allow shared file and printer access among multiple computers 

in a network, typically a local area network (LAN), a private network or to other networks. 

Examples of network operating systems include Microsoft Windows Server 2003, Microsoft 

Windows Server 2008, UNIX, Linux, Mac OS 

Types of Distributed Operating Systems 
Following are the two types of distributed operating systems used: 

1. Client-Server Systems 

2. Peer-to-Peer Systems 

Centralized systems today act as server systems to satisfy requests generated by client 

systems. The general structure of a client-server system is depicted in the figure below: 

 

 

 

 

 

Server Systems can be broadly categorized as: Compute Servers and File Servers. 

 Compute Server systems, provide an interface to which clients can send requests to perform 

an action, in response to which they execute the action and send back results to the client. 

 File Server systems, provide a file-system interface where clients can create, update, read, and 

delete files. 

Peer-to-Peer Systems 

In contrast to the Tightly Coupled systems, the computer networks used in these applications 

consist of a collection of processors that do not share memory or a clock. Instead, each processor 

has its own local memory. The processors communicate with one another through various 

communication lines, such as high-speed buses or telephone lines. These systems are usually 

referred to as loosely coupled systems ( or distributed systems). 

 

Real Time operating System 

A real-time system is defined as a data processing system in which the time interval required to 

process and respond to inputs is so small that it controls the environment. The time taken by the 

system to respond to an input and display of required updated information is termed as 

the response time.  



Real-time systems are used when there are rigid time requirements on the operation of a 

processor or the flow of data and real-time systems can be used as a control device in a dedicated 

application. A real-time operating system must have well-defined, fixed time constraints, 

otherwise the system will fail. For example, Scientific experiments, medical imaging systems, 

industrial control systems, weapon systems, robots, air traffic control systems, etc. 

There are two types of real-time operating systems. 

Hard real-time systems 

Hard real-time systems guarantee that critical tasks complete on time. In hard real-time systems, 

secondary storage is limited or missing and the data is stored in ROM. In these systems, virtual 

memory is almost never found. 

Soft real-time systems 

Soft real-time systems are less restrictive. A critical real-time task gets priority over other tasks 

and retains the priority until it completes. Soft real-time systems have limited utility than hard 

real-time systems. For example, multimedia, virtual reality, Advanced Scientific Projects likes 

undersea exploration and planetary rovers, etc. 

Functions of Operating System 

 Memory Management 

 Processor Management 

 Device Management 

 File Management 

 Security 

 Control over system performance 

 Job accounting 

 Error detecting aids 

 Coordination between other software and users 

1. What is operating system? 

a) collection of programs that manages hardware resources 

b) system service provider to the application programs 

c) link to interface the hardware and application programs 

d) all of the mentioned 

2. To access the services of operating system, the interface is provided by the 

a) System calls   b) API 

c) Library   d) Assembly instructions 

3. Which one of the following is not true? 

a) kernel is the program that constitutes the central core of the operating system 

b) kernel is the first part of operating system to load into memory during booting 

c) kernel is made of various modules which can not be loaded in running operating system 

d) kernel remains in the memory during the entire computer session 

4. Which one of the following error will be handle by the operating system? 

a) power failure 

b) lack of paper in printer 

c) connection failure in the network 

d) all of the mentioned 

5. The main function of the command interpreter is 



a) to get and execute the next user-specified command 

b) to provide the interface between the API and application program 

c) to handle the files in operating system 

d) none of the mentioned 

6. By operating system, the resource management can be done via 

a) time division multiplexing 

b) space division multiplexing 

c) both time and space division multiplexing 

d) none of the mentioned 

7. If a process fails, most operating system write the error information to a ______ 

a) log file 

b) another running process 

c) new file 

d) none of the mentioned 

View Answer 

8. Which facility dynamically adds probes to a running system, both in user processes and in the kernel? 

a) DTrace  b) DLocate 

c) DMap   d) DAdd 

9. Which one of the following is not a real time operating system? 

a) VxWorks   b) Windows CE 

c) RTLinux   d) Palm OS 

 

10. The OS X has ____________ 

a) monolithic kernel b) hybrid kernel 

c) microkernel  d) monolithic kernel with  

            modules 

11. The systems which allows only one process execution at a time, are called 

a) uniprogramming systems b) uniprocessing systems 

c) unitasking systems  d) none of the mentioned 

Explanation: Those systems which allows more than one process execution at a time, are called 

multiprogramming systems. Uniprocessing means only one processor. 

12. In operating system, each process has its own 

a) address space and global variables 

b) open files 

c) pending alarms, signals and signal handlers 

d) all of the mentioned 

13. In Unix, Which system call creates the new process? 

a) fork   b) create 

c) new   d) none of the mentioned 

14. A process can be terminated due to 

a) normal exit   b) fatal error 

c) killed by another process d) all of the mentioned 

15. What is the ready state of a process? 

a) when process is scheduled to run after some execution 

b) when process is unable to run until some task has been completed 

c) when process is using the CPU 

d) none of the mentioned 

Explanation: When process is unable to run until some task has been completed, the process is in 

blocked state and if process is using the CPU, it is in running state. 



16. What is interprocess communication? 

a) communication within the process 

b) communication between two process 

c) communication between two threads of same process 

d) none of the mentioned 

17. A set of processes is deadlock if 

a) each process is blocked and will remain so forever 

b) each process is terminated 

c) all processes are trying to kill each other 

d) none of the mentioned 

18. A process stack does not contain 

a) Function parameters  b) Local variables 

c) Return addresses  d) PID of child process 

19. Which system call returns the process identifier of a terminated child? 

a) wait    b) exit 

c) fork    d) get 

20. The address of the next instruction to be executed by the current process is provided by the 

a) CPU registers   b) Program counter 

c) Process stack   d) Pipe 
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DATA:  
It is a collection of information.  
The facts that can be recorded and which have implicit meaning known as 'data'.  

Example: 
Let there is a table customer which has the following fields-  

Customer -----            1.cname. 
2. cno.  
3. ccity.  

Database:  
It is a collection of interrelated data.  



These can be stored in the form of tables.  
A database can be of any size and varying complexity.  
A database may be generated and manipulated manually or it may be computerized.  

Example:  
Customer database consists the fields as cname, cno, and ccity  

 
Cname Cno Ccity 

 

 

Database System:   
It is computerized system, whose overall purpose is to maintain the information 
and to make that the information is available on demand.  

 
Advantages:  

1. Redundancy can be reduced.  
2. Inconsistency can be avoided. 
3. Data can be shared. 
4. Security restrictions can be applied.  
5. Integrity can be maintained.  
6. Data gathering can be possible. 

 
DATABASE MANAGEMENT SYSTEM (DBMS):  

It is a collection of programs that enables user to create and maintain a database. In other words it 
is general-purpose software that provides the users with the processes of defining, constructing 
and manipulating the database for various applications. 
  
Disadvantages in File Processing 
 

Data redundancy and inconsistency.   
Difficult in accessing data.   
Data isolation.   
Data integrity.   
Concurrent access is not possible.   
Security Problems.   
. 
Advantages of DBMS: 

1. Data Independence.  
2. Efficient Data Access.  
3. Data Integrity and security.  
4. Data administration. 
5. Concurrent access and Crash recovery.  
6. Reduced Application Development Time. 

 
 
 
 
 

Database Applications:  
Banking: all transactions  
Airlines: reservations, schedules  
Universities:  registration, grades  
Sales: customers, products, purchases  
Online retailers: order tracking, customized recommendations  
Manufacturing: production, inventory, orders, supply chain  
Human resources:  employee records, salaries, tax deductions 

 



  
DATA MODELS 

 

The structure of the database is called the data models.  A Collection of conceptual tools for 

describing data, data relationship, data semantic and consistency constraint. 

 

There are three different groups. 

 Record-based logical models 
1. Relational model 
2. Network model 
3. Hierarchical model 

 Object-based logical models 
1. The entity-relationship model 
2. The object-oriented model 
3. The semantic data model 
4. The functional data model 

 Physical models 
1. Unifying model 
2. Frame-memory model 

Record-based logical models 

 Record based logical models are used in describing data at the logical and view levels. 
 Record-base models are named as database structure have fixed format records of several 

types. 
 Each record type define a fixed number of fields or attributes. 
 Each attributes and each fields is a usually of a fixed length. 
 There are three most widely used record-based models are:     

o Relational model: 
 The relational model uses a collection of tables to represent both data and 

the relationships among those data. 
 Each table has multiple columns, and each column has unique name. 

o Network model: 
 Data in the network model are represented by collections of record and 

relationships among data are represented by links, which can be viewed as 
pointers. 

 The records in the database are organized as collection of arbitrary graphs 
 Advantages Network model :                                                                                                     
  

1. Conceptual Simplicity 
2. Ease of data access 
3. Data Integrity and capability to handle more relationship types 
4. Data independence 
5. Database standards 

o Hierarchical model: 
 In hierarchical model the data and relationships among the data are 

represented by records and links. 
 It is same as network model but differs in terms of organization of records as 

collections of trees rather than graphs. 
 Advantages Hierarchical model : 

1. Simplicity 
2. Data Security and Data Integrity 
3. Efficiency 

 Disadvantages Hierarchical model : 
1. Implementation Complexity 



2. Lack of structural independence 

Object-based logical models 

 Object-based logical models are used in describing data at the logical and the view levels. 
 They provide fairly flexible structuring capabilities and allow data constraints to be 

specified explicitly. 
 There are many different models more widely known ones are: 

1. Entity-relationship model 
2. Object-oriented model 
3. Semantic model 
4. Functional data model 

DATABASE LANGUAGES 
 
Database Languages are used to create and maintain database on computer. There are following 
DATABASE LANGUAGES (sublanguages)- 

 Data Definition Language (DDL)  
 Data Manipulation Language (DML). 

Data Definition Language(DDL) statements are used to classify the database structure or schema. 

It is a type of language that allows the DBA or user to depict and name those entities, attributes, and 

relationships that are required for the application along with any associated integrity and security 

constraints. Here are the lists of tasks that come under DDL: 

 CREATE - used to create objects in the database 
 ALTER - used to alters the structure of the database(imp Difference 2015 ) 
 DROP - used to delete objects from the database 
 TRUNCATE - used to remove all records from a table, including all spaces allocated for the 

records are removed 
 COMMENT - used to add comments to the data dictionary(imp UPPGT 2016) 
 RENAME - used to rename an object(imp UPHC ICT 2017) 

Data Manipulation Language (DML)- A language that offers a set of operations to support the 

fundamental data manipulation operations on the data held in the database. Data Manipulation 

Language (DML) statements are used to manage data within schema objects. Here are the lists of 

tasks that come under DML: 

 SELECT - It retrieves data from a database 

 INSERT - It inserts data into a table 

 UPDATE - It updates existing data within a table 

 DELETE - It deletes all records from a table, the space for the records remain(diff b/w 

delete and Alter) 

 MERGE - UPSERT operation (insert or update) 

 CALL - It calls a PL/SQL or Java subprogram 

 EXPLAIN PLAN - It explains access path to data 

 LOCK TABLE - It controls concurrency 

Data Control Language (DCL) -There is another two forms of database sub-languages. The Data 

Control Language (DCL) is used to control privilege in Database. To perform any operation in the 



database, such as for creating tables, sequences or views we need privileges. Privileges are of two 

types, 

 System - creating a session, table etc are all types of system privilege. 
 Object - any command or query to work on tables comes under object privilege. DCL is 

used to define two commands. These are: 
 Grant - It gives user access privileges to a database. 
 Revoke - It takes back permissions from the user. 

Transaction Control Language (TCL) 

Transaction Control statements are used to run the changes made by DML statements. It allows 

statements to be grouped together into logical transactions. 

 COMMIT - It saves the work done 
 SAVEPOINT - It identifies a point in a transaction to which you can later roll back 
 ROLLBACK - It restores database to original since the last COMMIT 
 SET TRANSACTION - It changes the transaction options like isolation level and what 

rollback segment to use      
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Object Oriented Technique 

Simula is considered as the first object-oriented programming language.  

 

 

 

 

 



The programming paradigm where everything is represented as an object, is known as truly object-
oriented programming language. 

Smalltalk is considered as the first truly object-oriented programming language. 

OOPs (Object Oriented Programming System) 

Object means a real word entity such as pen, chair, table etc. Object-Oriented Programming is a 
methodology or paradigm to design a program using classes and objects. It simplifies the software 
development and maintenance by providing some concepts: 

o Object 

o Class 

o Inheritance 

o Polymorphism 

o Abstraction 

o Encapsulation 

Object 

Any entity that has state and behavior is known as an object. For example: chair, pen, table, 
keyboard, bike etc. It can be physical and logical. 

Class 

Collection of objects is called class. It is a logical entity. 

 Inheritance 
When one object acquires all the properties and behaviours of parent object i.e. known as 
inheritance. It provides code reusability. It is used to achieve runtime polymorphism. 
 
Types of Inheritance 
There are Various types of inheritance in Java: 

1. Single Inheritance: 
In Single Inheritance one class extends another class (one class only). 

   

In above diagram, Class B extends only Class A. Class A is a super class and Class B is a Sub-class. 

2.Multiple Inheritance: 

In Multiple Inheritance, one class extending more than one class. Java does not support 
multiple inheritance. 



 

As per above diagram, Class C extends Class A and Class B both 

1. Multilevel Inheritance: 

In Multilevel Inheritance, one class can inherit from a derived class. Hence, the derived class 
becomes the base class for the new class. 

 

As per shown in diagram Class C is subclass of B and B is a of subclass Class A. 

1. Hierarchical Inheritance: 

In Hierarchical Inheritance, one class is inherited by many sub classes. 

 

As per above example, Class B, C, and D inherit the same class A. 

1. Hybrid Inheritance: 
Hybrid inheritance is a combination of Single and Multiple inheritance. 

 

As per above example, all the public and protected members of Class A are inherited into Class D, 
first via Class B and secondly via Class C. 



Inheritance in Java 

 In Java, when an "Is-A" relationship exists between two classes we use Inheritance 
 The parent class is termed super class and the inherited class is the sub class 
 The keyword "extend" is used by the sub class to inherit the features of super class 
 Inheritance is important since it leads to reusability of code 

Java Inheritance Syntax: 

class subClass extends superClass   
{   
   //methods and fields   
}   

Java Inheritance Example 

 

class Doctor { 
 void Doctor_Details() { 
  System.out.println("Doctor Details..."); 
 } 
} 
 
class Surgeon extends Doctor { 
 void Surgeon_Details() { 
  System.out.println("Surgen Detail..."); 
 } 
} 
 
public class Hospital { 
 public static void main(String args[]) { 
  Surgeon s = new Surgeon(); 
  s.Doctor_Details(); 
  s.Surgeon_Details(); 
 } 
} 

Super Keyword 

The super keyword is similar to "this" keyword. 

The keyword super can be used to access any data member or methods of the parent class. 

Super keyword can be used at variable, method and constructor level. 

Syntax: 

super.<method-name>(); 



Abstraction 
Abstraction is selecting data from a larger pool to show only the relevant details to the object. It 
helps to reduce programming complexity and effort. In Java, abstraction is accomplished using 
Abstract classes and interfaces. It is one of the most important concepts of OOPs. 

Let’s Study Abstraction concept with an Example 

Suppose you want to create a banking application and you are asked to collect all the information 
about your customer. There are chances that you will come up with following information about the 
customer 

 

But, not all of the above information to create a banking application. 

So, you need to select only the useful information for your banking application from that pool. Data 
like name, address, tax information, etc. make sense for a banking application 

Since we have fetched/removed/selected the customer information from a larger pool, the process 
is referred as Abstraction. 

Abstract Class 

A class which is declared “abstract” is called as an abstract class. It can have abstract methods as 
well as concrete methods. A normal class cannot have abstract methods. 

Abstract Method 

A method without a body is known as an Abstract Method. It must be declared in an abstract class. 
The abstract method will never be final because the abstract class must implement all the abstract 
methods. 

Difference between Abstraction and Encapsulation 
  

Abstraction Encapsulation 

Abstraction solves the issues at the design level. Encapsulation solves it implementation level. 

Abstraction is about hiding unwanted details 
while showing most essential information. 

Encapsulation means hiding the code and data 
into a single unit. 

Abstraction allows focussing on what the 
information object must contain 

Encapsulation means hiding the internal details 
or mechanics of how an object does something 



for security reasons. 

Difference between Abstract Class and Interface 

Abstract Class Interface 

An abstract class can have both abstract and 
non-abstract methods. 

The interface can have only abstract methods. 

It does not support multiple inheritances. It supports multiple inheritances. 

It can provide the implementation of the 
interface. 

It can not provide the implementation of the 
abstract class. 

An abstract class can have protected and 
abstract public methods. 

An interface can have only have public abstract 
methods. 

An abstract class can have final, static, or static 
final variable with any access specifier. 

The interface can only have a public static final 
variable. 

Advantages of Abstraction 

 The main benefit of using an abstract class is that it allows you to group several related 
classes as siblings. 

 Abstraction helps to reduce the complexity of the design and implementation process of 
software. 

When to use Abstract Methods & Abstract Class? 

Abstract methods are mostly declared where two or more subclasses are also doing the same thing 
in different ways through different implementations. It also extends the same Abstract class and 
offers different implementations of the abstract methods. 

Abstract classes help to describe generic types of behaviors and object-oriented programming class 
hierarchy. It also describes subclasses to offer implementation details of the abstract class. 
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INTRODUCTION TO SOFTWARE ENGINEERING 

 

The term software engineering is composed of two words, software and engineering. 

 

Software is more than just a program code. A program is an executable code, which serves 

some computational purpose. Software is considered to be a collection of executable 

programming code, associated libraries and documentations. Software, when made for a 

specific requirement is called software product. 



 

Engineering on the other hand, is all about developing products, using well-defined, 

scientificprinciples and methods. 

So, we can define software engineering as an engineering branch associated with the 

development of software product using well-defined scientific principles, methods and 

procedures. The outcome of software engineering is an efficient and reliable software product. 

 

IEEE defines software engineering as: 

 

The application of a systematic, disciplined, quantifiable approach to the development, 

operation and maintenance of software. 

 

NEED OF SOFTWARE ENGINEERING 

 

The need of software engineering arises because of higher rate of change in user requirements 

and environment on which the software is working. 

 

 Large software - It is easier to build a wall than to a house or building,  likewise, as the 

size of software become large engineering has to step to give it a scientific process.


 Scalability- If the software process were not based on scientific and engineering 

concepts, it would be easier to re-create new software than to scale an existing one.


 Cost- As hardware industry has shown its skills and huge manufacturing has lower 

downthe price of computer and electronic hardware. But the cost of software remains 

high if proper process is not adapted.


 Dynamic Nature- The always growing and adapting nature of software hugely 

dependsupon the environment in which the user works. If the nature of software is always 

changing, new enhancements need to be done in the existing one. This is where software 

engineering plays a good role.


 Quality Management- Better process of software development provides better 
andquality software product. 

 

 

CHARACTERESTICS OF GOOD SOFTWARE 

 

A software product can be judged by what it offers and how well it can be used. This software 

must satisfy on the following grounds: 

 Operational




 Transitional


 Maintenance





Well-engineered and crafted software is expected to have the following characteristics: 

Operational 

This tells us how well software works in operations. It can be measured on: 

 

 Budget


 Usability


 Efficiency


 Correctness


 Functionality


 Dependability


 Security


 Safety

 

Transitional 

 

This aspect is important when the software is moved from one platform to another: 

 

 Portability


 Interoperability


 Reusability


 Adaptability
 

Maintenance 

 

This aspect briefs about how well a software has the capabilities to maintain itself in the ever-

changing environment: 

 

 

 



 Modularity


 Maintainability


 Flexibility


 Scalability
 

In short, Software engineering is a branch of computer science, which uses well-defined 

engineering concepts required to produce efficient, durable, scalable, in-budget and on-time 

software products 



 

 

SOFTWARE DEVELOPMENT LIFE CYCLE 

 

SDLC stands for Software Development Life Cycle. SDLC is a process that consists of a series of planned 

activities to develop or alter the Software Products. 

 

Software Development Life Cycle (SDLC) is a process used by the software industry to design, develop 

and test high quality soft wares. The SDLC aims to produce a high-quality software that meets or exceeds 

customer expectations, reaches completion within times and cost estimates. 

 SDLC is the acronym of Software Development Life Cycle. 

 It is also called as Software Development Process. 

 SDLC is a framework defining tasks performed at each step in the software development process. 

 ISO/IEC 12207 is an international standard for software life-cycle processes. It aims to be the 

standard that defines all the tasks required for developing and maintaining software. 

Software Development Life Cycle, SDLC for short, is a well-defined, structured sequence of stages in 

software engineering to develop the intended software product. 

SDLC Activities 

SDLC provides a series of steps to be followed to design and develop a software product efficiently. SDLC 

framework includes the following steps: 

 



 

 

Communication 

This is the first step where the user initiates the request for a desired software product. He contacts the 

service provider and tries to negotiate the terms. He submits his request to the service providing 

organization in writing. 

Requirement Gathering 

This step onwards the software development team works to carry on the project. The team holds 

discussions with various stakeholders from problem domain and tries to bring out as much information as 

possible on their requirements. The requirements are contemplated and segregated into user requirements, 

system requirements and functional requirements. The requirements are collected using a number of 

practices as given - 

 studying the existing or obsolete system and software, 

 conducting interviews of users and developers, 

 referring to the database or 

 collecting answers from the questionnaires. 

Feasibility Study 

After requirement gathering, the team comes up with a rough plan of software process. At this step the 

team analyzes if a software can be made to fulfill all requirements of the user and if there is any possibility 

of software being no more useful. It is found out, if the project is financially, practically and 

technologically feasible for the organization to take up. There are many algorithms available, which help 

the developers to conclude the feasibility of a software project. 

System Analysis 

At this step the developers decide a roadmap of their plan and try to bring up the best software model 

suitable for the project. System analysis includes Understanding of software product limitations, learning 

system related problems or changes to be done in existing systems beforehand, identifying and addressing 

the impact of project on organization and personnel etc. The project team analyzes the scope of the project 

and plans the schedule and resources accordingly. 

Software Design 

Next step is to bring down whole knowledge of requirements and analysis on the desk and design the 

software product. The inputs from users and information gathered in requirement gathering phase are the 

inputs of this step. The output of this step comes in the form of two designs; logical design and physical 

design. Engineers produce meta-data and data dictionaries, logical diagrams, data-flow diagrams and in 

some cases pseudo codes. 



 

 

Coding 

This step is also known as programming phase. The implementation of software design starts in terms of 

writing program code in the suitable programming language and developing error-free executable programs 

efficiently. 

Testing 

An estimate says that 50% of whole software development process should be tested. Errors may ruin the 

software from critical level to its own removal. Software testing is done while coding by the developers 

and thorough testing is conducted by testing experts at various levels of code such as module testing, 

program testing, product testing, in-house testing and testing the product at user’s end. Early discovery of 

errors and their remedy is the key to reliable software. 

Integration 

Software may need to be integrated with the libraries, databases and other program(s). This stage of SDLC 

is involved in the integration of software with outer world entities. 

Implementation 

This means installing the software on user machines. At times, software needs post-installation 

configurations at user end. Software is tested for portability and adaptability and integration related issues 

are solved during implementation. 

Operation and Maintenance 

This phase confirms the software operation in terms of more efficiency and less errors. If required, the 

users are trained on, or aided with the documentation on how to operate the software and how to keep the 

software operational. The software is maintained timely by updating the code according to the changes 

taking place in user end environment or technology. This phase may face challenges from hidden bugs and 

real-world unidentified problems. 

Disposition 

As time elapses, the software may decline on the performance front. It may go completely obsolete or may 

need intense upgradation. Hence a pressing need to eliminate a major portion of the system arises. This 

phase includes archiving data and required software components, closing down the system, planning 

disposition activity and terminating system at appropriate end-of-system time. 

Software Development Paradigm 

The software development paradigm helps developer to select a strategy to develop the software. A 

software development paradigm has its own set of tools, methods and procedures, which are expressed 

clearly and defines software development life cycle. A few of software development paradigms or process 

models are defined as follows: 



 

 

WATERFALL MODEL 

Waterfall model is the simplest model of software development paradigm. It says the all the phases of 

SDLC will function one after another in linear manner. That is, when the first phase is finished then only 

the second phase will start and so on. 

 

This model assumes that everything is carried out and taken place perfectly as planned in the previous 

stage and there is no need to think about the past issues that may arise in the next phase. This model does 

not work smoothly if there are some issues left at the previous step. The sequential nature of model does 

not allow us go back and undo or redo our actions. 

This model is best suited when developers already have designed and developed similar software in the 

past and are aware of all its domains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

C Language 

 
 

 

 

 

 

 



 

 

C is a general-purpose language which has been closely associated with the UNIX operating system for which it 
was developed - since the system and most of the programs that run it are written in C. 

Many of the important ideas of C stem from the language BCPL, developed by Martin Richards. The influence of 
BCPL on C proceeded indirectly through the language B, which was written by Ken Thompson in 1970 at Bell 
Labs, for the first UNIX system on a DEC PDP-7. BCPL and B are "type less" languages whereas C provides a 
variety of data types. 

In 1972 Dennis Ritchie at Bell Labs writes C and in 1978 the publication of The C Programming Language by 
Kernighan & Ritchie caused a revolution in the computing world. 

In 1983, the American National Standards Institute (ANSI) established a committee to provide a modern, 
comprehensive definition of C. The resulting definition, the ANSI standard, or "ANSI C", was completed late 
1988. 

Language Year Developed By 

Algol 1960 International Group 

BCPL 1967 Martin Richard 

B 1970 Ken Thompson 

Traditional C 1972 Dennis Ritchie 

K & R C 1978 Kernighan & Dennis Ritchie 

ANSI C 1989 ANSI Committee 

ANSI/ISO C 1990 ISO Committee 

C99 1999 Standardization Committee 

 
 

 

Features of C Language -: 

C is the widely used language. It provides a lot of features that are given below. 

http://cwis/AS/CC/GL/ccglu.html#5
http://www.le.ac.uk/cc/glossary/ccglb.html#8
http://www.digital.com/


 

 

1. Simple 

2. Machine Independent or Portable 

3. Mid-level programming language 

4. structured programming language 

5. Rich Library 

6. Memory Management 

7. Fast Speed 

8. Pointers 

9. Recursion 

10. Extensible 

Basics of C Language-: 

C Basic commands Explanation 

#include <stdio.h> 

This is a preprocessor command that includes standard input 
output header file(stdio.h) from the C library before compiling a C 
program 

int main() 
This is the main function from where execution of any C program 
begins. 

{ This indicates the beginning of the main function. 

/*_some_comments_*/ 
whatever is given inside the command “/*   */” in any C program, 
won’t be considered for compilation and execution. 

printf(“Binary Tech! 
“); printf command prints the output onto the screen. 

getch(); This command waits for any character input from keyboard. 

return 0; 
This command terminates C program (main function) and returns 
0. 

} This indicates the end of the main function. 

 
 

 

A SIMPLE C PROGRAM: 
 

Header File 



 

 

#include <stdio.h> 
int main() 
{ 
   /* Our first simple C basic program */ 
   printf("Binary Tech "); 
   getch(); 
   return 0; 
} 

Header File-: 

A header file is a file with extension .h which contains C function declarations and macro definitions to be shared 
between several source files. 

#include<stdio.h> -: 

The <stdio.h> (Standard Input/output Header File) header provides generic file operation support and supplies 
functions with narrow character input/output capabilities. 

#include<conio.h> -: 

conio.h header used in C programming contains functions for console input/output. Some of the most commonly 
used functions of conio.h are clrscr, getch, getche, kbhit etc. Functions of conio.h can be used to clear screen, change 
color of text and background, move text, check whether a key is pressed or not and many more. conio.h file is 
provided by Borland Turbo C compiler and GCC compiler doesn't support it. 

Main Function -: 

main() function is the entry point of any C program. It is the point at which execution of program is started. When 
a C program is executed, the execution control goes directly to the main() function. Every C program have a main() 
function. 

Syntex-: 

 Void main() 

{ 

................... 

................... 

} 
 void: is a keyword in C language, void means nothing, whenever we use void as a function return type then 

that function nothing return. here main() function no return any value. 
 In place of void we can also use int return type of main() function, at that time main() return integer type 

value. 
 main: is a name of function which is predefined function in C library. 

Printf  Function -: 

Main Function 
Open Program of body 

Print the message or Result 
To Hold the Screen 

Close Program  of body 



 

 

 In C programming language, printf() function is used to print the “character, string, float, integer, octal and 
hexadecimal values” onto the output screen. 

 We use printf() function with %d format specifier to display the value of an integer variable. 
 Similarly %c is used to display character, %f for float variable, %s for string variable, %lf for double and %x for 

hexadecimal variable. 
 To generate a newline,we use “\n” in C printf() statement. 

 
Note: 
 C language is case sensitive. For example, printf() and scanf() are different from Printf() and Scanf(). All 

characters in printf() and scanf() functions must be in lower case. 
Example: 
#include <stdio.h> 
int main() 
{ 
   charch = 'A'; 
   charstr[20] = "Binary Tech"; 
   floatflt = 10.234; 
   int no = 150; 
   double dbl = 20.123456; 
   printf("Character is %c \n", ch); 
   printf("String is %s \n" , str); 
   printf("Float value is %f \n", flt); 
   printf("Integer value is %d\n" , no); 
   printf("Double value is %lf \n", dbl); 
   printf("Octal value is %o \n", no); 
   printf("Hexadecimal value is %x \n", no); 
   return 0; 
} 
 
OUTPUT: 

Character is A 
String is Binary Tech 
Float value is 10.234000 
Integer value is 150 
Double value is 20.123456 
Octal value is 226 

 

Scanf  Function -: 

 In C programming language, scanf() function is used to read character, string, numeric data from keyboard 
 Consider below example program where user enters a character. This value is assigned to the variable “ch” 

and then displayed. 
 Then, user enters a string and this value is assigned to the variable “str” and then displayed. 

Example: 
 

#include <stdio.h> 
int main() 
{ 
   charch; 



 

 

   charstr[100]; 
   printf("Enter any character \n"); 
   scanf("%c", &ch); 
   printf("Entered character is %c \n", ch); 
   printf("Enter any string ( upto 100 character ) \n"); 
   scanf("%s", &str); 
   printf("Entered string is %s \n", str); 
} 
 

Instructions in C -: 

There are basically three types of C instructions. 

1. Type Declaration Instruction 
2. Arithmetic Instruction 
3. Control Instruction 

Type Declaration Instruction 

As its name suggests it is used to declare type of variables in C language. It is must that you have to declare the type 
of variable before using it. And it is also must that these type declaration instruction should be provided in the 
beginning of the program (just after the main()). 

Example 
int a=3; 
char a=’d’; 
int a=7*3*2; 

Arithmetic Instruction 

General form of an arithmetic instruction follow rules given below. 

i) It should contain one assignment operator i.e. =. 
ii) On the left side of =, there should be one variable. 
iii) On the right side of =, there should be variables and constants. 
iv) And those variables and constant will be connected by some arithmetic operators like +,-,*,/,%. 

Example 
int a=12; 
float b,c=2.2;  
b=c+a/6.1*8;   
 
What are operands? 
These variables and constants together are called operands. These operands are connected by arithmetic  

Control Instruction 

This instruction is used to shift the control of program as per the user or programmer wants. This instruction 
contains decision making, looping and more. This is a bit advance topic. 



 

 

getch() Function -: 

getch function prompts a user to press a character and that character isn't printed on screen, getch header file is 
conio.h. 

#include<stdio.h> 

#include<conio.h> 

void main() 

{ 

printf("Waiting for a character to be pressed from the keyboard to exit.\n"); 

getch(); 

} 

Semicolons-: 

semi-colonterminates a statement. But if it weren't there, couldn't the compiler determine the end of the 
statement by context? Every statement in C either starts with a keyword, a variable name, or a function name.  

C TOKENS: 
 

 C tokens are the basic buildings blocks in C language which are constructed together to write a C program. 
 Each and every smallest individual units in a C program are known as C tokens. 

C tokens are of six types. They are, 
1. Keywords               (eg: int, while), 
2. Identifiers               (eg: main, total), 
3. Constants              (eg: 10, 20), 
4. Strings                    (eg: “total”, “Binary Tech”), 
5. Special symbols  (eg: (), {}), 
6. Operators              (eg: +, /,-,*) 

Character Set In C-: 

 The character set is the fundamental raw material of any language and they are used to represent information. 
Like natural languages, computer language will also have well defined character set, which is useful to build the 
programs.  

Alphabates:a to z (Lower case), A to Z (Upper case) 

Digit:     0 to 9 

Special Symble:   #, ( ) {}, ; , “ ” , ‘ ‘, etc. 

Identifier- : 

dentifier refers to name given to entities such as variables, functions, structures etc. 

Identifier must be unique. They are created to give unique name to a entity to identify it during the execution of the 
program. For example: 



 

 

int money; 
doubleaccountBalance; 

Keywords- : 

Keywords are predefined, reserved words used in programming that have special meanings to the compiler. 
Keywords are part of the syntax and they cannot be used as an identifier. For example: 

int money; 

 

Variables- : 

In programming, a variable is a container (storage area) to hold data. 

To indicate the storage area, each variable should be given a unique name (identifier). Variable names are just the 
symbolic representation of a memory location.  

For example: 
intplayerScore = 95; 

Rules for naming a variable in C-: 

1. A variable name can have letters (both uppercase and lowercase letters), digits and underscore only. 
2. The first letter of a variable should be either a letter or an underscore. However, it is discouraged to start 

variable name with an underscore. It is because variable name that starts with an underscore can conflict 
with system name and may cause error. 

3. There is no rule on how long a variable can be. However, only the first 31 characters of a variable are 
checked by the compiler. So, the first 31 letters of two variables in a program should be different. 

Constants/Literals-: 

Keywords in C Language 

auto double int struct 

break else long switch 

case enum register  typedef 

char extern return union 

continue for signed void 

do if static  while 

default goto sizeof volatile 

const float short unsigned 

https://www.programiz.com/c-programming/c-keywords-identifier


 

 

A constant is a value or an identifier whose value cannot be altered in a program. For example: 1, 2.5, "C 
programming is easy", etc. 

As mentioned, an identifier also can be defined as a constant. 
const double PI = 3.14 

Here, PI is a constant. 
 
1. INTEGER CONSTANTS IN C: 
 An integer constant must have at least one digit. 
 It must not have a decimal point. 
 It can either be positive or negative. 
 No commas or blanks are allowed within an integer constant. 
 If no sign precedes an integer constant, it is assumed to be positive. 
 The allowable range for integer constants is -32768 to 32767. 

2. REAL/FLOAT CONSTANTS IN C: 
 A real constant must have at least one digit 
 It must have a decimal point 
 It could be either positive or negative 
 If no sign precedes an integer constant, it is assumed to be positive. 
 No commas or blanks are allowed within a real constant. 

3. CHARACTER AND STRING CONSTANTS IN C: 
 A character constant is a single alphabet, a single digit or a single special symbol enclosed within single 

quotes. 
 The maximum length of a character constant is 1 character. 
 String constants are  enclosed within double quotes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constant Format Specifier Size Date Range 

char %c 1 byte -128 to +127 

int %d 2 bytes -32768 to 32767 

float %f 4 bytes -3.4e38 to +3.4e38 

double %lf 8 bytes -1.7e38 to +1.7e38 

long int %ld 4 bytes -231 to +231 

unsigned int %u 2 bytes 0 to 65535 

long double %Lf 16 bytes -3.4e38 to +3.4e38 

Unsigned char %c 1 byte 0 to 255 



 

 

 

Data Type in C-: 

Data types in c refer to an extensive system used for declaring variables or functions of different types. The type of 
a variable determines how much space it occupies in storage and how the bit pattern stored is interpreted. 

1. Primary/Primitive data types: 

These are fundamental data types in C namely integer(int), floating point(float), character(char) and void. 

2. Derived data types: 

Derived data types are nothing but primary datatypes but a little twisted or grouped together 
like arra/y, stucture, union and pointer. These are discussed in details later. 

 

Type Storage size Value range 

char 1 byte -128 to 127 or 0 to 255 

unsigned 
char 

1 byte 0 to 255 

signed char 1 byte -128 to 127 

int 2 bytes -32,768 to 32,767 



 

 

unsigned int 2 bytes 0 to 65,535 

short 2 bytes -32,768 to 32,767 

long 4 bytes -2,147,483,648 to 2,147,483,647 

unsigned long 4 bytes 0 to 4,294,967,295 

float 4 bytes 1.2E-38 to 3.4E+38 (6 decimal places) 

double 8 bytes 2.3E-308 to 1.7E+308 (15 decimal places) 

Long double 10 bytes 3.4E-4932 to 1.1E+4932 (19 decimal 
places) 

 

Operators in C-: 

 
 The symbols which are used to perform logical and mathematical operations in a C program are called C 

operators. 
 These C operators join individual constants and variables to form expressions. 
 Operators, functions, constants and variables are combined together to form expressions. 
 Consider the expression A + B * 5. where, +, * are operators, A, B  are variables, 5 is constant and A + B * 5 is an 

expression. 
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WHAT IS INTERNET 

Internet is the word used to describe the massive world-wide network of computers. The word ―Internet literally 

means, ―Network of networks. Internet is super-network of millions of interconnected computers and millions of users. 

Important Points:- 

• Internet is a world-wide global system of interconnected computer networks. 
• Internet uses the standard Internet Protocol (TCP/IP). 
• Every computer in internet is identified by a unique IP address. 
• IP Address is a unique set of numbers (such as 110.22.33.114) which identifies a computer location. 
• A special computer DNS (Domain Name Server) is used to give name to the IP Address so that user can locate a 
computer by a name. 
 
History:- 

The ARPANET began as a US Government experiment back in 1969. ARPA , the Department of Defence(DoD) advanced 

research project agency, initially linked researchers with a remote computer centers, allowing them to share hardware 

and software resources such as computer disk space, databases and computers. 

ARPANET used the Transmission Control protocol known as TCP for communication. TCP ensure that messages were 

properly routed from sender to receiver. 

The network operated with a technique called packet switching, 

Packet switching: 

Packet Switching is a technique in which the digital data is transmitted in small bundles called packets. These packets 

contain the information about the address, error control and the order in which packets are to be sent. The address 

information allows the packets to trace the route to their destination. The sequencing information allows the 

reassembling of the packets into their original order in destination. 

Internet Connectivity:- 

There are many ways a personal electronic device can connect to the internet.  They all use different hardware and each 

has a range of connection speeds.  As technology changes, faster internet connections are needed to handle those 

changes.  I thought it would be interesting to list some of the different types of internet connections that are available 

for home and personal use, paired with their average speeds. 

Types of Internet Connection 

 Dial up Connection 
 ISDN Connection 
 Leased line connection 
 VSAT Connection 
 Broadband Connection 
 Wireless Connection 



 

 

 
Dial-up Connection 

Dial-up connection uses telephone line to connect PC to the internet. It requires a modem to setup dial-up 
connection. This modem works as an interface between PC and the telephone line. 

There is also a communication program that instructs the modem to make a call to specific number 
provided by an ISP. 

 

Modem 

Modem (modulator-demodulator) is a device that converts data to an analog signal that can be transmitted over 
telephone lines. The computer’s digital information is transmitted as analog signal. At the receiving end the analog 
signal is converted to digital information in a readable form. 

Network Interface Card 

NIC is a hardware which allows your computer to connect through a network or a high–speed Internet Connection 
such as Local Area Network (LAN), cable modem or a Digital Subscriber Line (DSL). 

DSL 

DSL is a family of technologies that provide digital data transmission over the wires of a local telephone network. 
DSL originally stood for digital subscriber loop,. 

 

Integrated Services Digital Network (ISDN) 

ISDN is a circuit-switched telephone network system, designed to allow digital transmission of voice and data over 
ordinary telephone copper wires, resulting in better quality and higher data speeds than are available with analog. 
More broadly, ISDN is a set of protocols for establishing and breaking circuit switched connections, and for 



 

 

advanced call features for the user. It allows voice, data, text, graphics, music, video and other source material to 
be transmitted over existing telephone wires. 

Broadband Connection:- 

Broadband Internet access often shortened to just "broadband‖, is high speed Internet access—typically 
contrasted with dial-up access over modem. Dial-up modems are generally capable of a maximum bit rates of 56 
Kbit/s (kilobits per second) and require the full use of a telephone line whereas broadband technologies supply at 
least double this speed and generally without disrupting telephone use. In contrast Base band allows only one 
signal at a time. 

Most communication between computers, including the majority of local area networks uses only base band 
transmission. 

Satellite Internet Connection 
 
Satellite Internet connection offers high speed connection to the internet. There are two types of satellite internet 
connection: one way connection or two way connection. 
In one way connection, we can only download data but if we want to upload, we need a dialup access through ISP 
over telephone line. 
In two way connection, we can download and upload the data by the satellite. It does not require any dialup 
connection. 
 
Cable TV Internet Connection 
Cable TV Internet connection is provided through Cable TV lines. It uses coaxial cable which is capable of 
transferring data at much higher speed than common telephone line. 
 
Wireless Internet Connection 
Wi-Fi is a technology of accessing Internet through Wireless network. A Wi-Fi enabled device such as a PC, game 
console, cell phone, MP3 player or PDA can connect to the Internet when within range of a wireless network 
connected to the Internet. 
Wi-Fi allows LANs to be deployed without cabling for client devices, typically reducing the costs of network 
deployment and expansion. Locations where cables cannot be run, such as outdoor areas and historical buildings, 
can host wireless LANs. 
 
 

What does Protocol means? 

A protocol is a set of rules and guidelines for communicating data. Rules are defined for each step and process 

during communication between two or more computers. Networks have to follow these rules to successfully 

transmit data. 

Example- TCP,IP, FTP etc. 

 

 



 

 

IP (Internet Protocols) 

Internet Protocol is connectionless and unreliable protocol. It ensures no guarantee of successfully 

transmission of data. It is a network layer protocol.  

The Internet Protocol (IP) is the method or protocol by which data is sent from one computer to another on 

the Internet. Each computer (known as a host) on the Internet has at least one IP address that uniquely 

identifies it from all other computers on the Internet 

IP is a connectionless protocol, which means that there is no continuing connection between the end points 

that are communicating. Each packet that travels through the Internet is treated as an independent unit of 

data without any relation to any other unit of data. (The reason the packets do get put in the right order is 

because of TCP, the connection-oriented protocol that keeps track of the packet sequence in a message.)  

In the Open Systems Interconnection (OSI) communication model, IP is in layer 3, the Networking Layer. The 

most widely used version of IP today is Internet Protocol Version 4 (IPv4). However, IP Version 6 (IPv6) is also 

beginning to be supported. IPv6 provides for much longer addresses and therefore for the possibility of many 

more Internet users. IPv6 includes the capabilities of IPv4 and any server that can support IPv6 packets can 

also support IPv4 packets. Points to remember: 

• The length of datagram is variable. 

• The Datagram is divided into two parts: header and data. 

• The length of header is 20 to 60 bytes. 

• The header contains information for routing and delivery of the packet. 

 

Version of IP 

 Internet Protocol Version 4 (IPv4) 

Internet Protocol Version 4 (IPv4) is the fourth revision of the Internet Protocol and a widely used protocol in 

data communication over different kinds of networks. IPv4 is a connectionless protocol used in packet-

switched layer networks, such as Ethernet. It provides the logical connection between network devices by 

providing identification for each device. There are many ways to configure IPv4 with all kinds of devices – 

including manual and automatic configurations – depending on the network type. 

IPv4 is based on the best-effort model. This model guarantees neither delivery nor avoidance of  

Internet Protocol being a layer-3 protocol (OSI) takes data Segments from layer-4 (Transport) and divides it 

into packets. IP packet encapsulates data unit received from above layer and add to its own header 

information. 



 

 

 

 

IP header includes many relevant information including Version Number, which, in this context, is 4. Other 

details are as follows: 

Version: Version no. of Internet Protocol used (e.g. IPv4, IP V6) 

IHL: Internet Header Length; Length of entire IP header. 

DSCP: Differentiated Services Code Point; this is Type of Service. 

ECN: Explicit Congestion Notification; It carries information about the congestion seen in the route.Total 

Length: Length of entire IP Packet (including IP header and IP Payload). 

Identification: If IP packet is fragmented during the transmission, all the fragments contain same identification 

number. to identify original IP packet they belong to 

Flags: As required by the network resources, if IP Packet is too large to handle, these ‘flags’ tells if they can be 

fragmented or not. In this 3-bit flag, the MSB is always set to ‘0’ 

Fragment Offset: This offset tells the exact position of the fragment in the original IP Packet. 

Time to Live: To avoid looping in the network, every packet is sent with some TTL value set, which tells the 

network how many routers (hops) this packet can cross. At each hop, its value is decremented by one and 

when the value reaches zero, the packet is discarded 

Protocol: Tells the Network layer at the destination host, to which Protocol this packet belongs to, i.e. the next 

level Protocol. For example protocol number of ICMP is 1, TCP is 6 and UDP is 17 

Header Checksum: This field is used to keep checksum value of entire header which is then used to check if 

the packet is received error-free 

Source Address: 32-bit address of the Sender (or source) of the packet. 

Destination Address: 32-bit address of the Receiver (or destination) of the packet. 

Options: This is optional field, which is used if the value of IHL is greater than 5. These options may contain 

values for options such as Security, Record Route, Time Stamp, etc. 



 

 

IPv4 supports three different types of addressing modes. 

Unicast Addressing Mode: 

In this mode, data is sent only to one destined host. The Destination Address field contains 32- bit IP address 

of the destination host. Here the client sends data to the targeted server: 

 

Broadcast Addressing Mode: 

In this mode, the packet is addressed to all the hosts in a network segment. The Destination Address field 

contains a special broadcast address, i.e. 255.255.255.255. When a host sees this packet on the network, it is 

bound to process it. Here the client sends a packet, which is entertained by all the Servers: 

 

Multicast Addressing Mode: 

This mode is a mix of the previous two modes, i.e. the packet sent is neither destined to a single host nor all 

the hosts on the segment. In this packet, the Destination Address contains a special address which starts with 

224.x.x.x and can be entertained by more than one host.  



 

 

 

IPv4 - Address Classes 

Size of IPV4 addressing is 4 byte and the Length is 32 bits 

Internet Protocol hierarchy contains several classes of IP Addresses to be used efficiently in various situations 

as per the requirement of hosts per network. Broadly, the IPv4 Addressing system is divided into five classes of 

IP Addresses. All the five classes are identified by the first octet of IP Address.  

In classfull addressing, an IP address of class A, B and C is divided into netid and hostid. The netid determines 

the network address while the hostid determines the host connected to that network.  

 

Class A (range from 0-127) 

These are used for systems with a small number of networks and a large numbers of hosts. In this class first 

byte is to specify for netid and last three bytes to specify the hostid of the network.  

Example- 0.255.255.255, 1.0.0.0, 80.255.255.255 etc. 

 

 

 



BINARY TECH INSTITUTE 
                                                                                                                     ..................be technical 

Short Question And Answer Related to Computer Network 

1. Define data communication. 
It is the exchange of data between two devices via some form of 
Transmission medium ( such as copper cable,twisted pair cable 
etc). 
2. What are the elements of data communication? 
The elements of data communication are 

 Sender 

 Receiver 

 Transmission medium 

 Message 

 Protocol 
3. How we can check the effectiveness of data communication? 
The effectiveness of data communication can be checked by 

 Accuracy 

 Delivery 

 Timeliness 
4. What are the classes of transmission media? 
The classes of transmission media are 

 Guided transmission media 

 Unguided transmission media 
5. Define Optical fiber 
It is a method of transmitting information from one place to 
another by sending light through an optical fiber. 
6. Define distributed processing 
A task is divided among multiple computers. Instead of single 
large machine handling all the process, each separate computer 
handles the subset 
7. What do you mean by OSI? 
Open system interconnection model is a model for understanding 
and designing a network architecture. It is not a protocol. 
8. Define Network. 
A network is a set of devices connected by physical media links. 
A network is recursively is a connection of two or more nodes by 
a physical link or two or more networks connected by one or 
more nodes 
9. What is a Link? 
At the lowest level, a network can consist of two or more 
computers directly connected by some physical medium such as 
coaxial cable or optical fiber. Such a physical medium is called as 
Link. 
10 What is point-point link? 
If the physical links are limited to a pair of nodes it is said to be 
point-point link. 
11. What is Multiple Access? 
If the physical links are shared by more than two nodes, it is said 
to be Multiple Access. 
12. Define Switch 
Switches are hardware or software devices capable of creating 
temporary Connections between two or more devices 
13. What are the types of switching? 
The types of switching are 

 Circuit switching 

 Packet switching 

 Message switching 
14. What do you mean by Crossbar switches? 
It connects m inputs to n outputs in a grid using electronic micro 
switches at each cross points. 
15. Define Blocking 
The reduction in the number of cross points result in a 
phenomenon called Blocking 
16. Define packet switching 
In packet switching data are transmitted in discrete units of 
potentially variable length blocks called Packets 
17. What are the approaches of packet switching? 
The approaches of packet switching are 

 Virtual circuit 

 Datagram 
18. What do you mean by Permanent Virtual circuit? 
The same Virtual circuit is provided between two users on a 
continuous basis. The circuit is dedicated to the specific user 

19. What do you mean by DSL? 
It is a new technology that uses the existing telecommunication 
network to accomplish high speed delivery of data, voice & video 
etc. 
20. What is the purpose of Physical layer? 
The physical layer coordinates the functions required to transmit 
a bit stream over a physical medium 
1. What are the responsibilities of Data Link Layer? 
The Data Link Layer transforms the physical layer, a raw 
transmission facility, to a reliable link and is responsible for node-
node delivery. 

 Framing 

 Physical Addressing 

 Flow Control 

 Error Control 

 Access Control 
3. What are the three protocols used for noisy channels? 
The three protocols used for noisy channels 
1. Stop – and – Wait ARQ 
2. Go – back – N ARQ 
3. Selective Repeat ARQ 
4. What is CSMA/CD? 
Carrier Sense Multiple Access with Collision Detection is a 
protocol used to sense whether a medium is busy before 
transmission and it also has the ability to detect whether the 
packets has collided with another 
5. What are the various types of connecting devices? 
There are five types of connecting devices 
1. Repeaters 
2. Hubs 
3. Bridges 
4. Routers 
5. Switches. 
6. Define Flow control 
It refers to a set of procedures used to restrict the amount of data 
the sender can sent before waiting for an acknowledgement 
7. What are the categories of Flow control? 
The categories of Flow control are 

 Stop& wait 

 Sliding Window 

8. Mention the disadvantages of stop& wait.  

 Inefficiency 

 Slow process 
9. What are the functions of data link layer? 
The functions of data link layer are 

  Flow control 

  Error control 
10. Define Link Discipline 
It coordinates the link system. It determines which device can 
send and when it can send. 
11. What do you mean by polling? 
When the primary device is ready to receive data, it asks the 
secondary to send data. This is called polling. 
12.What are the various controlled access methods? 
The various controlled access methods are 
1. Reservation 
2. Token passing 
3. Polling 
13 What are the various Random access methods?\ 
The various Random access methods are 

 Slotted ALOHA 

 CSMA 

 CSMA/CD,CSMA/CA 
14. Define Piconet 
A Bluetooth network is called Piconet .It can have up to eight 
stations one of which is called the master and the rest are called 
slaves, 
15. What is the frequency range of Bluetooth devices? 
The frequency range of Bluetooth device is 2.4 GHZ 
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16. What is the need of connecting devices? 
To connect LANs or segments of LAN we use connecting 
devices. These devices can operate in different layers of internet 
model. 
17. What type of address a data link layer is using? 
The data link layer is using a physical address 
18. What do you mean by Backbone networks? 
It allows several LANs to be connected. The architecture used 
are Star and Bus 
19. What is the need of frame relay? 
It is a Virtual circuit wide area network that was designed to 
respond to demands for a new type of WAN. 
20. What is the maximum length of a datagram? 
The maximum length of a datagram is 65,535 bytes. 
1. What are the responsibilities of Network Layer? 
The Network Layer is responsible for the source-to-destination 
delivery of packet possibly across multiple networks (links). 
a. Logical Addressing 
b. Routing. 
2. What is DHCP? 
The Dynamic Host Configuration Protocol has been derived to 
provide dynamic configuration. DHCP is also needed when a host 
moves from network to network or is connected and disconnected 
from a network. 
3. Define ICMP? 
Internet Control Message Protocol is a collection of error 
messages that are sent back to the source host whenever a 
router or host is unable to process an IP datagram successfully. 
4. What is BOOTP? 
BOOTSTRAP Protocol is a client/server protocol designed to 
provide the following four information for a diskless computer or a 
computer that is booted for the first time. IP address, Subnet 
mask, IP address of a router, IP address of a name server. 
5. What is the need of internetwork?  
To exchange data between networks, they need to be connected 
to make an Internetwork. 
6. What are the types of class full addressing? 
The types are Class A, Class B, Class C, Class D, Class E 
7. What do you mean by ARP? 
ARP stands for Address resolution protocol, maps an IP address 
to a MAC address 
8. What do you mean by RARP? 
RARP stands for Reverse Address resolution protocol, maps an 
MAC address to a IP address 
9. Define Delivery of a packet. 
It refers to the way a packet is handled by the underlying network 
under the control of network layer 
10. What are the types of delivery? 
There are two types of delivery 
1. Direct delivery 
2. Indirect delivery 
11. What is class less addressing? 
Classless addressing requires hierarchical and geographical 
routing to prevent immense routing tables 
12. What is Unicast & Multicast communication? 
Unicast communication is one source sending a packet to one 
destination. Multicast communication is one source sending a 
packet to multiple destinations. 
13. What do you mean by Net id & Host id? 
The Internet address (or IP address) is 32 bits (for IPv4) that 
uniquely and universally defines a host or router on the Internet. 
The portion of the IP address that identifies the network is called 
the net id. The portion of the IP address that identifies the host or 
router on the network is called the host id. 
14. Define forwarding. 
It refers to a way a packet is delivered to next station. It requires 
a host or a Router to have a routing table 
15. What are the common notations used for address? 
The two common notations used for address are 

  Binary notations 

  Dotted decimal notations 

16. What are the advantages of IPV6 over IPV4? 

 Larger address space 

 Better header format 

 New options 

 Support for more security 
17. Define static mapping. 
It creating a table that associates an IP address with a MAC 
address 
18. Compare direct delivery & indirect delivery 
In direct delivery source and destination node belong to e same 
network In indirect delivery source and destination node belong to 
different network 
19. What are the rules of non boundary-level masking? 

 The bytes in the IP address that corresponds to 255 in the 
mask will be repeated in the Sub network address 

 The bytes in the IP address that corresponds to 0 in the mask 
will change to 0 in the sub network address 

 For other bytes, use the bit-wise AND operator 
20. What is Fragmentation? 
Fragmentation is the division of a datagram into smaller units to 
accommodate the MTU of a data link protocol. 
 
1. What are the responsibilities of Transport Layer? 
The Transport Layer is responsible for source-to-destination 
delivery of the entire 
message. 
a. Service-point Addressing 
b. Segmentation and reassembly 
c. Connection Control 
d. Flow Control 
e. Error Control 
2. Define Congestion 
It will occur if the number of packets sent to the network is greater 
than the Capacity 
of the network. 
3. What do you mean by Congestion control? 
It is a mechanism and technique to control the congestion 
4. What are the types of congestion control? 
There are two types of congestion control 

 Open loop congestion control 

 Closed loop congestion control 
5. What are the two factors that measure network performance? 
The two factors that measure network performance are 

 Delay 

 Throughput 
6. Compare Open loop Congestion Control & Closed loop congestion 

control 
In Open loop congestion control, policies are applied to prevent 
congestion before it happens. 
In Closed loop congestion control, policies are applied to reduce 
congestion after it happens. 
7. What is meant by quality of service? 
The quality of service defines a set of attributes related to the 
performance of the is connection. For each connection, the user 
can request a particular attribute each service class associated 
with a set of attributes. 
8. What do you mean by TCP? 
TCP guarantees the reliable, in order delivery of a stream of 
bytes. It is a full-duplex protocol, meaning that each TCP 
connection supports a pair of byte streams, one flowing in each 
direction. 
9. Explain the three types of addresses in TCP/IP? 
Three types of addresses are used by systems using the TCP/IP 
protocol: the physical address, the internetwork address (IP 
address), and the port address 
10. What are the flow characteristics related to QOS? 
The flow characteristics related to QOS are 

 Reliability 

 Delay 

 Jitter 
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 Bandwidth 
11. What are the techniques to improve QOS? 
The techniques to improve QOS are 

 Scheduling 

 Traffic shaping 

 Resource reservation 

 Admission control 
12. Define Socket address 
The combination of IP address and port address is called Socket 
address 
13. What are the two types of protocols used in Transport layer? 
The two types of protocols used in Transport layer are 

 TCP 

 UDP 
14.Define Throughput. 
It is defines as a number of packets passing through the network 
in a unit of time 
15.Define UDP 
User datagram protocol is a Unreliable, connectionless protocol, 
used along with the IP protocol 
16.What is the need of port numbers? 
Port numbers are used as a addressing mechanism in transport 
layer 
17. What are the types of port numbers used in transport layer? 

  Well-known port 

  Registered port 

  Dynamic port 
18. Why TCP services are called Stream delivery services? 
TCP allows the sending process to deliver data as a stream of 
bytes and the receiving process to deliver data as a stream of 
bytes. so it is called as stream of bytes. 
19 .Define jitter 
It is the variation in delay for packets belonging to same flow . 
20. Compare connectionless service & connection oriented service 
In connection less service there is no connection between 
transmitter & receiver Ex: TCP 
In connection oriented service there is a connection between 
transmitter & receiver Ex: UDP 
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