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Q1. What is Linear Data Structure? Also Explain Memory representation of singly linked list.

Answer: - A data structure is said to be linear if its elements form a sequence or a linear list.

Examples: - Array, Linked List, Stacks, Queues.

 Operations on linear Data Structures 

 Traversal: Visit every part of the data structure

Search: Traversal through the data st

Insertion: Adding new elements to the data structure

Deletion: Removing an element from the data structure.

Sorting: Rearranging the elements in some type of order (e.g Increasing or Decreasing)

Merging: Combining two similar data structures into one

Singly linked list:-Singly linked lists contain nodes which have a data field as well as 'next' field, which 

points to the next node in line of nodes. Operations that can be performed on singly linked lists include 

insertion, deletion and traversal. 

A singly linked list whose nodes contain two fields: an integer value and a link to the next node.

 Q2. Write an algorithm to insert a node in linked list.
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Answer:- The new node is always added before the head of the given Linked List. And newly added node 

becomes the new head of the Linked List. For example if the given Linked List is 10->15->20->25 and we 

add an item 5 at the front, then the Linked List becomes 5->10->15->20->25. Let us call the function that 

adds at the front of the list is push(). The push() must receive a pointer to the head pointer, because 

push must change the head pointer to point to the new node. 

 

Insert a Node at the end  
1. Input DATA to be inserted  
 
2. Create a NewNode  
 

3. NewNode → DATA = DATA  

 

4. NewNode → Next = NULL  

 
8. If (SATRT equal to NULL) (a) START = NewNode  

9. Else  
 
(a) TEMP = START  

(b) While (TEMP → Next not equal to NULL) (i) TEMP = TEMP → Next  

10. TEMP → Next = NewNode  

 
11. Exit  

 

Q3. Write an algorithm to delete a node in linked list. 

Answer:- In Singly Linked List, write a function to delete a given node. Your function must follow 

following constraints: 

1) It must accept pointer to the start node as first parameter and node to be deleted as second 

parameter i.e., pointer to head node is not global. 

2) It should not return pointer to the head node. 

3) It should not accept pointer to pointer to head node. 

1. Input the DATA to be deleted  

2. if ((START → DATA) is equal to DATA)  

(a) TEMP = START  

(b) START = START → Next  

(c) Set free the node TEMP, which is deleted  
(d) Exit  
3. HOLD = START  

4. while ((HOLD → Next → Next) not equal to NULL))  

(a) if ((HOLD → NEXT → DATA) equal to DATA)  

(i) TEMP = HOLD → Next  

(ii) HOLD → Next = TEMP → Next  

(iii) Set free the node TEMP, which is deleted  
(iv) Exit  

(b) HOLD = HOLD → Next  

5. if ((HOLD → next → DATA) == DATA)  

(a) TEMP = HOLD → Next  

(b) Set free the node TEMP, which is deleted (c) HOLD → Next = NULL  

(d) Exit  
6. Disply “DATA not found”  
 
7. Exit  
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1. Explain various characteristics of OOPs 

The Object-Oriented Programming mentions to the programming methodology based on the 

objects, in its place of just procedures and functions. These objects are planned into classes, 

which are allowing to the individual objects to be group together. 

characteristics of OOPs 

1. Objects: Objects are basic run-time entities and variables of type Class. An Object is an 

instance of a Class. When a class is defined, no memory is allocated but when it is instantiated 

(i.e. an object is created) memory is allocated. Example student, employee, rectangle etc. 

2. Class: The building block of C++ that leads to Object Oriented programming is a Class. It is a 

user defined data type, which holds its own data members and member functions, which can be 

accessed and used by creating an instance of that class. A class is like a blueprint for an object. 

3. Data Abstraction: The act of representing the essential features without including the 

background details or explanations. It is implemented via class i.e. Abstract Data Types (ADT) . 

4. Encapsulation: It is the process of combining data and functions into a single unit called 

class. In Encapsulation, the data is not accessed directly; it is accessed through the functions 

present inside the class. In simpler words, attributes of the class are kept private and public getter 

and setter methods are provided to manipulate these attributes. Thus, encapsulation makes the 

concept of data hiding possible. 

5. Polymorphism: It is a Greek word: meaning, ability to take more than one form. In simple 

words, we can define polymorphism as the ability of a message to be displayed in more than one 

form. Real life example of polymorphism, a person at a same time can have different 

characteristic. Like a man at a same time is a father, a husband, a employee. So a same person 

posses have different behavior in different situations. This is called polymorphism. Its type are 

• Operator Overloading 

• Function Overloading 

6. Dynamic binding: It is also called dynamic dispatch is the process of linking procedure call 

to a specific sequence of code (method) at run-time. It means that the code to be executed for a 

specific procedure call is not known until run-time. Dynamic binding is also known as late 

binding or run-time binding. Dynamic binding is an object oriented programming concept and it 

is related with polymorphism and inheritance. 

 

2. Explain Class and its members with examples program? 

The building block of C++ that leads to Object Oriented programming is a Class. It is a user 

defined data type, which holds its own data members and member functions, which can be 

accessed and used by creating an instance of that class. A class is like a blueprint for an object.  

A Class is a user defined data-type which have data members and member functions. 

� Data members are the data variables and member functions are the functions used to 

manipulate these variables and together these data members and member functions defines 

the properties and behavior of the objects in a Class. 

Only member functions can have access to both private data and private functions (they cannot 

be accessed through an object of the class). But public members can be accessed from outside 

the class (through an object of that class). 



 
Private: The class members declared as private can be accessed only by the functions inside the 

class. They are not allowed to be accessed directly by any object or function outside the class. 

Only the member functions or the friend functions are allowed to access the private data 

members of a class. 

Public: All the class members declared under public will be available to everyone. The data 

members and member functions declared public can be accessed by other classes too. The public 

members of a class can be accessed from anywhere in the program using the direct member 

access operator (.) with the object of that class. 

#include<iostream.h> 
 
class Circle 
{    
    // private data member 
    private:  
        double radius; 
       
    // public member function     
    public:     
        double  compute_area(double r) 
        {    
            radius = r; 
            return 3.14*radius*radius; 
        } 
      
}; 
  
// main function 
int main() 
{    
     
    Circle obj; 
     cout << "Area is:" << obj.compute_area(1.5); 
    return 0; 
} 

 
 

3. What is Inline function? Explain with example 



A function prefixed by the keyword inline or defined within the body of the class is called inline 

function. Inline functions serve like compiler directive. All the inline function calls are replaced 

by the code of the inline functions before the code is compiled. 

When the program executes the function call instruction the CPU stores the memory address of 
the instruction following the function call, copies the arguments of the function on the stack and 
finally transfers control to the specified function. The CPU then executes the function code, 
stores the function return value in a predefined memory location/register and returns control to 
the calling function. This can become overhead if the execution time of function is less than the 
switching time from the caller function to called function (callee). For functions that are large 
and/or perform complex tasks, the overhead of the function call is usually insignificant compared 
to the amount of time the function takes to run. However, for small, commonly-used functions, 
the time needed to make the function call is often a lot more than the time needed to actually 
execute the function’s code. This overhead occurs for small functions because execution time of 
small function is less than the switching time. 

C++ provides an inline functions to reduce the function call overhead. Inline function is a 
function that is expanded in line when it is called. 

#include <iostream.h> 
inline int cube(int s) 
{ 
    return s*s*s; 
} 
int main() 
{ 
    cout << "The cube of 3 is: " << cube(3) << "\n"; 
    return 0; 
}  
//Output: The cube of 3 is: 27 

 
Remember, inlining is only a request to the compiler, not a command. Compiler can ignore the 

request for inlining. Compiler may not perform inlining in such circumstances like: 

1) If a function contains a loop. (for, while, do-while) 

2) If a function contains static variables. 

3) If a function is recursive. 

4) If a function return type is other than void, and the return statement doesn’t exist in function 

body. 

5) If a function contains switch or goto statement. 

4. Write a program to calculate area of rectangle using class 

#include<iostream.h> 
#include<conio.h> 
///////////////////////////////////// 
class Rectangle 
{ 
 private: 
   int length, breadth; 
   int area; 
 public: 
   void read(); 
   void calculateArea(); 
   void display(); 



}; 
////////////////////////////////////////// 
void Rectangle::read() 
{ 
 cout<<"\n Enter Length and Breadth: "; 
 cin>>length>>breadth; 
} 
////////////////////////////////////////// 
void Rectangle::calculateArea() 
{ 
 area = length * breadth; 
} 
////////////////////////////////////////// 
void Rectangle::display() 
{ 
 cout<<"\n The area is: "; 
 cout<<area; 
} 
/////////////////////////////////////////// 
void main() 
{ 
 clrscr(); 
 Rectangle R; 
 R.read(); 
 R.calculateArea(); 
 R.display(); 
 getch(); 
} 
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Q.1 Explain Software Characteristics. 

Ans. 

The software quality model identifies 6 main quality characteristics, namely: 

1. Functionality 
2. Reliability 
3. Usability 
4. Efficiency 
5. Maintainability 
6. Portability 

 
Functionality  
Functionality is the essential purpose of any product or service. For certain items this is relatively easy to 
define, for example a ship's anchor has the function of holding a ship at a given location. Functionality is 
expressed as a totality of essential functions that the software product provides. It is also important to note 
that the presence or absence of these functions in a software product can be verified as either existing or 
not, in that it is a Boolean (either a yes or no answer).  
 
Reliability  
Once a software system is functioning, as specified, and delivered the reliability characteristic defines the 
capability of the system to maintain its service provision under defined conditions for defined periods of 
time. One aspect of this characteristic is fault tolerance that is the ability of a system to withstand 
component failure. For example if the network goes down for 20 seconds then comes back the system 
should be able to recover and continue functioning.  
 
Usability  
Usability only exists with regard to functionality and refers to the ease of use for a given function. For 
example a function of an ATM machine is to dispense cash as requested. Placing common amounts on the 
screen for selection, i.e. $20.00, $40.00, $100.00 etc, does not impact the function of the ATM but 
addresses the Usability of the function. The ability to learn how to use a system (learnability) is also a 
major subcharacteristic of usability.  
 
Efficiency  
This characteristic is concerned with the system resources used when providing the required functionality. 
The amount of disk space, memory, network etc. provides a good indication of this characteristic. As with a 
number of these characteristics, there are overlaps. For example the usability of a system is influenced by 
the system's Performance, in that if a system takes 3 hours to respond the system would not be easy to use 
although the essential issue is a performance or efficiency characteristic.  
 
Maintainability  
The ability to identify and fix a fault within a software component is what the maintainability characteristic 
addresses. In other software quality models this characteristic is referenced as supportability. 
Maintainability is impacted by code readability or complexity as well as modularization. Anything that 
helps with identifying the cause of a fault and then fixing the fault is the concern of maintainability. Also 
the ability to verify (or test) a system, i.e. testability, is one of the subcharacteristics of maintainability.  
 
Portability  
This characteristic refers to how well the software can adopt to changes in its environment or with its 
requirements. The subcharacteristics of this characteristic include adaptability. Object oriented design and 
implementation practices can contribute to the extent to which this characteristic is present in a given 
system. 

 
Q.2 Describe various software metrics. 

Ans. 
A software metric is a standard of measure of a degree to which a software system or process possesses some 
property. Even if a metric is not a measurement (metrics are functions, while measurements are the numbers 
obtained by the application of metrics), often the two terms are used as synonyms. Since quantitative measurements 
are essential in all sciences, there is a continuous effort by computer science practitioners and theoreticians to bring 
similar approaches to software development. The goal is obtaining objective, reproducible and quantifiable 



measurements, which may have numerous valuable applications in schedule and budget planning, cost estimation, 
quality assurance, testing, software debugging, software performance optimization, and optimal personnel task 
assignments. 
 
Common software measurements 

• Bugs per line of code 

• Code coverage 

• Cohesion 

• Comment density 

• Constructive Cost Model 

• Coupling 

• Cyclomatic complexity (McCabe's complexity) 

• Instruction path length 

• Maintainability index 

• Number of classes and interfaces 

• Number of lines of code 

• Number of lines of customer requirements 

• Program execution time 

• Program load time 

• Program size (binary) 

 

 

Q.3  Explain waterfall model with diagram. 

Ans. 

The Waterfall model is the earliest SDLC approach that was used for software development. 

The waterfall Model illustrates the software development process in a linear sequential flow. This means that any 
phase in the development process begins only if the previous phase is complete. In this waterfall model, the phases 
do not overlap. 

Waterfall Model - Design 

The following illustration is a representation of the different phases of the Waterfall Model. 

 
The sequential phases in Waterfall model are − 

• Requirement Gathering and analysis − All possible requirements of the system to be developed are 
captured in this phase and documented in a requirement specification document. 



• System Design − The requirement specifications from first phase are studied in this phase and the system 
design is prepared. This system design helps in specifying hardware and system requirements and helps in 
defining the overall system architecture. 

• Implementation − With inputs from the system design, the system is first developed in small programs 
called units, which are integrated in the next phase. Each unit is developed and tested for its functionality, 
which is referred to as Unit Testing. 

• Integration and Testing − All the units developed in the implementation phase are integrated into a system 
after testing of each unit. Post integration the entire system is tested for any faults and failures. 

• Deployment of system − Once the functional and non-functional testing is done; the product is deployed in 
the customer environment or released into the market. 

• Maintenance − There are some issues which come up in the client environment. To fix those issues, 
patches are released. Also to enhance the product some better versions are released. Maintenance is done 
to deliver these changes in the customer environment. 

All these phases are cascaded to each other in which progress is seen as flowing steadily downwards (like a 
waterfall) through the phases. The next phase is started only after the defined set of goals are achieved for previous 
phase and it is signed off, so the name "Waterfall Model". In this model, phases do not overlap. 

Q.4 Describe Spiral model in detail. 

Ans. 

Spiral Model  

The spiral model has four phases. A software project repeatedly passes through these phases in iterations called 
Spirals. 

 

Identification 

This phase starts with gathering the business requirements in the baseline spiral. In the subsequent spirals as the 
product matures, identification of system requirements, subsystem requirements and unit requirements are all done 
in this phase. 

Design 

The Design phase starts with the conceptual design in the baseline spiral and involves architectural design, logical 
design of modules, physical product design and the final design in the subsequent spirals. 

Construct or Build 

The Construct phase refers to production of the actual software product at every spiral. In the baseline spiral, when 
the product is just thought of and the design is being developed a POC (Proof of Concept) is developed in this 
phase to get customer feedback. 

Evaluation and Risk Analysis 

Risk Analysis includes identifying, estimating and monitoring the technical feasibility and management risks, such 
as schedule slippage and cost overrun. After testing the build, at the end of first iteration, the customer evaluates 
the software and provides feedback. 
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Q1.  Write down the advantages of .NET Framework. 

Sol:     The .NET framework is a software framework that provides a distributed computing platform for 

building the applications such as Windows, Web, Console and Enterprise. Advantages of .NET framework 

are listed below: 

1. The framework is enriched by common object oriented model. This ensure the 

developers do different functionalities like database connectivity, file handling and 

other functionalities irrespective of the net programming language. 

2. It supports multiple programming languages and multiple platforms that allow 

integration of multiple languages. 

3. The GUI interface of this framework is very easy to use so that development time is 

reduced. 

4. Managing the resources for different tasks such as network connection, database 

resources and usage of these resources are handled by CLR automatically. 

5. The deployment of the application is very simple. It avoids the registry problem or DLL 

hell problem. 

6. Reusability of code- the code follows the industry standards, so the framework can 

easily integrated with other code. 

7. Security is achieved using Code Access Security Model. 

8. Framework is provided with rich debugging support for all types of applications. 

9. Framework support XML which is a major key player in the data exchange between 

applications. 

10. Mobility support. 

 

Q2.  Explain the elements of IDE in .NET Framework. 

Sol:  The IDE consists of the following components: 

1. Windows forms Designer: It allows you to add controls to a form, arrange them and add 

code to perform some action. It provides you rapid development solution for an 

application. 

2. Properties Window: It list the properties associated with each and every control. 

3. Solution Explorer: This displays the solution name, project name, form name, module 

name, and all other files associated with the project. 

4. Tool Box: It provide with all types of controls. They can be easily dragged and dropped in 

the form. 

5. Object Browser: It shows the member of an object that is available. 

6. Task List Window: It displays a list of errors along with the source of the errors. 

7. Server Explorer: It is a very useful tool for showing database connectivity an displaying the 

tables, views and procedure associated with that connection. 

8. Dynamic Help: It provides with you the context sensitive help. 

9. Class view: It displayed the classes, methods and properties.. 

10. Code and text editor window: It allows you to enter and edit code and text. 

 

Q3. Write Down the similarities and differences between visual basic and VB.NET. 

Sol: Similarities between Visual basic and VB.NET are: 

1. Both are not case sensitive. 

2. Both supports windows and web based applications. 

3. Both are provided with the IntelliSense feature. 



Differences between Visual Basic and VB.NET are: 

VB.NET 

 

Visual Basic 

Object Oriented Object based 

Structured Exception Handling using try, catch 

block 

Not structured one.  

Namespaces are used for organizing the 

classes. 

Namespaces are not supported. 

Automatic garbage collection ensures the 

efficient memory management. 

Not Supported. 

Console applications are also allowed other 

than windows and web application. 

Console applications are not allowed. 

Parameters to the procedure are passing by 

value by default. 

Pass by reference in VB. 

Supports multi threads applications. Not directly supported. 

ADO.NET is used for database connectivity. DAO, RDO and DAO are used for database 

connectivity. 

Q4. Explain different access control in VB.NET. 

Sol:  Access control determines the accessibility of the variable. A member can be accessed by the access 

specifier that modifies declaration and determines the accessibility of data member. 

(a) Public:  

There is no restriction on their accessibility. They can be accessed anywhere within the 

project and from other projects. They can be used only at module level or namespace 

level but not in the procedure. 

(b) Private: 

It provides higher order of protection. They can be accessed only with module level or 

namespace level. They can be accessed only with their declaration content with only 

module level or namespace level. This is not supported within the procedure. 

(c) Protected:  

This specifier gives the scope for the child class. Members can be access by their own 

class or derived class from that class. This can be allowed only at class level. 

(d) Friend:  

This friend access means that they are accessible within the same project but not 

outside the project. This is also used in modules, class level but not in the procedure. 

(e) Protected Friend: 

It provides a combination of both protected and friend access. This is accessible only 

from the same project or derived classes or both. 
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Q.1 Explain FDDI. 

Ans. 

An FDDI (Fibre Distributed Data Interface) network contains two token rings, one for possible backup in case the 
primary ring fails. The primary ring offers up to 100 Mbps capacity. If the secondary ring is not needed for backup, 
it can also carry data, extending capacity to 200 Mbps. The single ring can extend the maximum distance; a dual 
ring can extend 100 km (62 miles). 

FDDI is a product of American National Standards Committee X3-T9 and conforms to the Open Systems 
Interconnection (OSI) model of functional layering. It can be used to interconnect LANs using other protocols. 
FDDI-II is a version of FDDI that adds the capability to add circuit-switched service to the network so that voice 
signals can also be handled. Work is underway to connect FDDI networks to the developing Synchronous Optical 
Network (SONET). 

The FDDI data frame format is: 

Where PA is the preamble, SD is a start delimiter, FC is frame control, DA is the destination address, SA is the 
source address, PDU is the protocol data unit (or packet data unit), FCS is the frame check Sequence (or checksum), 
and ED/FS are the end delimiter and frame status. The Internet Engineering Task Force defined a standard for 
transmission of the Internet Protocol (which would be the protocol data unit in this case) over FDDI. It was first 
proposed in June 1989 and revised in 1990. Some aspects of the protocol were compatible with the IEEE 
802.2 standard for logical link control. For example, the 48-bit MAC addresses that became popular with the 
Ethernet family. Thus other protocols such as the Address Resolution Protocol (ARP) could be common as well.

 

Q.2
 
What is Routing? Explain Flooding Algorithm. 

Ans. Routing is the process of selecting a path for traffic in a network, or between or across multiple networks. 
Routing is performed for many types of networks, including circuit-switched networks, such as the public switched 
telephone network (PSTN), computer networks, such as the Internet. 

In packet switching networks, routing is the higher-level decision making that directs network packets from their 
source toward their destination through intermediate network nodes by specific packet forwarding mechanisms.  

 

Flooding: 

Flooding is the static routing algorithm. In this algorithm, every incoming packet is sent on all outgoing lines except 
the line on which it has arrived. 

One major problem of this algorithm is that it generates a large number of duplicate packets on the network. 

Several measures are takes to stop the duplication of packets. These are: 

1. One solution is to include a hop counter in the header of each packet. This counter is decremented at each hop 
along the path. When this counter reaches zero the packet is discarded. Ideally, the hop counter should become zero 
at the destination hop, indicating that there are no more intermediate hops and destination is reached. This requires 
the knowledge of exact number of hops from a source to destination.  

 

Q.3 Explain Distance Vector Routing Algorithm. 

Ans. We will explain Distance Vector Routing by an example- 

 In this network we have 4 routers A, B, C and D: 



We mark the current time (or iteration) in the algorithm with T, and begin (at time 0, or T=0) by creating distance 
matrices for each router to its immediate neighbours
highlighted in green, and a new shortest path is highlighted in yellow. Grey columns indicate nodes that are not 
neighbours of the current node, and are therefore not considered as a valid direct
invalid entries in the table since they refer to distances from a node to itself, or via itself.

 

At this point, all the routers (A,B,C,D
them to another router via a neighbour). They each broadcast this new DV to all their neighbours: A to B and C, B to 
C and A, C to A, B, and D, and D to C. As each of these neigh
the shortest path using it. 
 

For example: A receives a DV from C that tells A there is a path via C to D, with a distance (or cost) of 5. Since the 
current "shortest-path" to C is 23, then A knows it ha
paths that A knows about, it puts this as its current estimate for the shortest

 

Again, all the routers have gained in the last iteration (at T=1) new "shorte
to their neighbours; this prompts each neighbour to re
 

For instance: A receives a DV from B that tells A there is a path via C to D, with a distance (or cost) of 7. Since
current "shortest-path" to B is 3, then A knows it has a path to D that costs 7+3=10. This path to D of length 10 (via 
B) is shorter than the existing "shortest-

 

This time, only routers A and D have new shortest
neighbors: A broadcasts to B and C, and D broadcasts to C. This causes each of the neighbors receiving the new 
DVs to re-calculate their shortest paths. How
paths than they already have in their routing tables, then there are no changes to the routing tables.

 

Q.4 Explain even parity error detection.

Ans. 

A parity bit, or check bit, is a bit added to a string of
string is even or odd. Parity bits are used as the simplest form of

There are two variants of parity bits: even parity bit

 

We mark the current time (or iteration) in the algorithm with T, and begin (at time 0, or T=0) by creating distance 
matrices for each router to its immediate neighbours. As we build the routing tables below, the shortest path is 
highlighted in green, and a new shortest path is highlighted in yellow. Grey columns indicate nodes that are not 
neighbours of the current node, and are therefore not considered as a valid direction in its table. Red indicates 
invalid entries in the table since they refer to distances from a node to itself, or via itself. 

At this point, all the routers (A,B,C,D) have new "shortest-paths" for their DV (the list of distances that are from 
them to another router via a neighbour). They each broadcast this new DV to all their neighbours: A to B and C, B to 
C and A, C to A, B, and D, and D to C. As each of these neighbours receives this information, they now recalculate 

For example: A receives a DV from C that tells A there is a path via C to D, with a distance (or cost) of 5. Since the 
path" to C is 23, then A knows it has a path to D that costs 23+5=28. As there are no other shorter 

paths that A knows about, it puts this as its current estimate for the shortest-path from itself (A) to D, via C.

Again, all the routers have gained in the last iteration (at T=1) new "shortest-paths", so they all broadcast their DVs 
to their neighbours; this prompts each neighbour to re-calculate their shortest distances again. 

For instance: A receives a DV from B that tells A there is a path via C to D, with a distance (or cost) of 7. Since
path" to B is 3, then A knows it has a path to D that costs 7+3=10. This path to D of length 10 (via 

-path" to D of length 28 (via C), so it becomes the new "shortest

nly routers A and D have new shortest-paths for their DVs. So they broadcast their new DVs to their 
neighbors: A broadcasts to B and C, and D broadcasts to C. This causes each of the neighbors receiving the new 

calculate their shortest paths. However, since the information from the DVs doesn't yield any shorter 
paths than they already have in their routing tables, then there are no changes to the routing tables.

Q.4 Explain even parity error detection. 

added to a string of binary code to ensure that the total number of 1
odd. Parity bits are used as the simplest form of error detecting code. 

even parity bit and odd parity bit. 

We mark the current time (or iteration) in the algorithm with T, and begin (at time 0, or T=0) by creating distance 
. As we build the routing tables below, the shortest path is 

highlighted in green, and a new shortest path is highlighted in yellow. Grey columns indicate nodes that are not 
ion in its table. Red indicates 

paths" for their DV (the list of distances that are from 
them to another router via a neighbour). They each broadcast this new DV to all their neighbours: A to B and C, B to 

bours receives this information, they now recalculate 

For example: A receives a DV from C that tells A there is a path via C to D, with a distance (or cost) of 5. Since the 
s a path to D that costs 23+5=28. As there are no other shorter 

path from itself (A) to D, via C. 

paths", so they all broadcast their DVs 

For instance: A receives a DV from B that tells A there is a path via C to D, with a distance (or cost) of 7. Since the 
path" to B is 3, then A knows it has a path to D that costs 7+3=10. This path to D of length 10 (via 

path" to D of length 28 (via C), so it becomes the new "shortest-path" to D. 

paths for their DVs. So they broadcast their new DVs to their 
neighbors: A broadcasts to B and C, and D broadcasts to C. This causes each of the neighbors receiving the new 

ever, since the information from the DVs doesn't yield any shorter 
paths than they already have in their routing tables, then there are no changes to the routing tables. 

to ensure that the total number of 1-bits in the 



In the case of even parity, for a given set of bits, the occurrence of bits whose value is 1 is counted. If that count is 
odd, the parity bit value is set to 1, making the total count of occurrences of 1s in the whole set (including the parity 
bit) an even number. If the count of 1s in a given set of bits is already even, the parity bit's value is 0. 

 

Error Detection 

If an odd number of bits (including the parity bit) are transmitted incorrectly, the parity bit will be incorrect, thus 
indicating that a parity error occurred in the transmission. The parity bit is only suitable for detecting errors; it 
cannot correct any errors, as there is no way to determine which particular bit is corrupted. The data must be 
discarded entirely, and re-transmitted from scratch. On a noisy transmission medium, successful transmission can 
therefore take a long time, or even never occur. However, parity has the advantage that it uses only a single bit and 
requires only a number of XOR gates to generate. See Hamming code for an example of an error-correcting code. 

Parity bit checking is used occasionally for transmitting ASCII characters, which have 7 bits, leaving the 8th bit as a 
parity bit. 

For example, the parity bit can be computed as follows, assuming we are sending simple 4-bit values 1001. 

 

 

Type of bit parity Successful transmission scenario 

Even parity 

A wants to transmit: 1001 

A computes parity bit value: 1+0+0+1 (mod 2) = 0 

A adds parity bit and sends: 10010 

B receives: 10010 

B computes parity: 1+0+0+1+0 (mod 2) = 0 

B reports correct transmission after observing expected even result. 

Type of bit parity error 
Failed transmission scenario 

Even parity 

Error in the second bit 

A wants to transmit: 1001 

A computes parity bit value: 1^0^0^1 = 0 

A adds parity bit and sends: 10010 

...TRANSMISSION ERROR... 

B receives: 11010 

B computes overall parity: 1^1^0^1^0 = 1 

B reports incorrect transmission after observing unexpected odd result. 
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Q1. Draw and explain the architecture of Data mining. 

Sol:        The major components of any data mining system are data source, data warehouse server, data mining 
engine, pattern evaluation module, graphical user interface and knowledge base. 
 

 

a) Data Sources 

Database, data warehouse, World Wide Web (WWW), text files and other documents are the actual 

sources of data. You need large volumes of historical data for data mining to be successful. 

Organizations usually store data in databases or data warehouses. Data warehouses may contain one or 

more databases, text files, spreadsheets or other kinds of information repositories 

(a)Different Processes 

The data needs to be cleaned, integrated and selected before passing it to the database or data 

warehouse server. As the data is from different sources and in different formats, it cannot be used 

directly for the data mining process because the data might not be complete and reliable. A number of 

techniques may be performed on the data as part of cleaning, integration and selection. 

b) Database or Data Warehouse Server 

The database or data warehouse server contains the actual data that is ready to be processed. Hence, 

the server is responsible for retrieving the relevant data based on the data mining request of the user. 

c) Data Mining Engine 

The data mining engine is the core component of any data mining system. It consists of a number of 

modules for performing data mining tasks including association, classification, characterization, 

clustering, prediction, time-series analysis etc. 

d) Pattern Evaluation Modules 

The pattern evaluation module is mainly responsible for the measure of interestingness of the pattern 

by using a threshold value. It interacts with the data mining engine to focus the search towards 

interesting patterns. 

e) Graphical User Interface 

The graphical user interface module communicates between the user and the data mining system. This 

module helps the user use the system easily and efficiently without knowing the real complexity behind 



the process. When the user specifies a query or a task, this module interacts with the data mining 

system and displays the result in an easily understandable manner. 

f) Knowledge Base 

The knowledge base is helpful in the whole data mining process. It might be useful for guiding the 

search or evaluating the interestingness of the result patterns. The knowledge base might even contain 

user beliefs and data from user experiences that can be useful in the process of data mining. The data 

mining engine might get inputs from the knowledge base to make the result more accurate and reliable. 

The pattern evaluation module interacts with the knowledge base on a regular basis to get inputs and 

also to update it. 

 

 

Q2. Explain the task of Data Preprocessing.? 

Sol:  Data preprocessing is a data mining technique that involves transforming raw data into an 

understandable format. Real-world data is often incomplete, inconsistent, and/or lacking in certain 

behaviors or trends, and is likely to contain many errors. Data preprocessing is a proven method of 

resolving such issues. Data preprocessing prepares raw data for further processing. 

Tasks in data preprocessing 

1. Data cleaning:  

Real world data tend to be in complete, noisy and inconsistent .data cleaning routines attempts 

to fill in missing values, smooth out noise while identifying outliers, and correct inconsistencies 

in the data. 

2. Data integration: 

 It is likely that your data analysis task will involve data integration, which combines data from 

multiple sources into a coherent data store, as in data warehousing. These sources may include 

multiple databases, data cubes, or flat files. 

3. Data transformation: 

 In data transformation, the data are transformed or consolidated into forms appropriate or 

mining. Data transformation can involve the following Smoothing, aggregation, generalization of 

data, normalization and attribute construction. 

4. Data reduction: 

 A database/data warehouse may store terabytes of data Complex data analysis/mining may 

take a very long time to run on the complete data set Data reduction Obtain a reduced 

representation of the data set that is much smaller in volume but yet produce the same (or 

almost the same) analytical results. 

 

Q3. Explain the elements of data mining. 

Sol: Data mining consists of five major elements: 

1. Extract, transform, and load transaction data onto the data warehouse system:  Database, data 

warehouse, World Wide Web (WWW), text files and other documents are the actual sources of data. 

You need large volumes of historical data for data mining to be successful. 

2. Store and manage the data in a multidimensional database system: Data warehouse servers are made 

with large amount of historical data from different resources and similar type is made by applying data 

pre processing techniques. 

3. Provide data access to business analysts and information technology professionals:  Once the 

complete analysis according to requirement is done the result set is presented in front of the business 

analysts to take major decision for which the data mining has done. 

4. Analyze the data by application software: Different type of methods is applied on the historical data 

so that the data mining process will give the desired results. These methods are applied with help of 

application software’s to do different type of analysis. 

5. Present the data in a useful format, such as a graph or table. : The graphical user interface module 

communicates between the user and the data mining system. This module helps the user use the 

system easily and efficiently without knowing the real complexity behind the process. 

 

 

 



Q4. Explain the process of Data Cleaning. 

Sol:  Real world data tend to be in complete, noisy and inconsistent .data cleaning routines attempts to 

fill in missing values, smooth out noise while identifying outliers, and correct inconsistencies in the data. 

 a)Ways for handling missing values: 

 (i) Ignore the tuple: this is usually done when class label is missing. This method is not very effective, 

unless tuple contains several attributes with missing values. It is especially poor when the percentage of 

missing values per attributes varies considerably. 

 (ii) Fill in the missing value manually: this approach is time consuming and may not be feasible given a 

large data set with missing values.  

(iii) Use a global constant to fill in the missing value: replace all missing attribute values by the same  

(iv) Use the attribute mean to fill in the missing value 

(v) Use the attribute mean for all samples belonging to the same class as the given tuple. 

 (vi)Use the most probable value to fill in the missing value 

b) Noisy data Noise is a random error or variance in a measured variable. Given a numeric attribute such 

as, say, price, how can we “smooth" out the data to remove the noise.  

(i) Binning methods: Binning methods smooth a sorted data value by consulting the “neighborhood", or 

values around it. The sorted values are distributed into a number of “buckets", or bins. Because binning 

methods consult the neighborhood of values, they perform local smoothing 

(ii) Clustering: Outliers may be detected by clustering, where similar values are organized into groups or 

“clusters". Intuitively, values which fall outside of the set of clusters may be considered outliers in 

Figure. 

 (iii)Regression: Data can be smoothed by fitting the data to a function, such as with regression. Linear 

regression involves finding the “best" line to fit two variables, so that one variable can be used to predict 

the other. Multiple linear regressions is an extension of linear regression, where more than two 

attributes are involved and the data are fit to a multidimensional surface. 

c) Inconsistent data:  

           There may be inconsistencies in the data recorded for some transactions. Some data 

inconsistencies may be corrected manually using external references Knowledge engineering tools may 

also be used to detect the violation of known data constraints. There may also be inconsistencies due to 

data integration, where a given attribute can have different names in different databases. Redundancies 

may also result. 
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Ans.1    

    

The following are the main Power Supply Disturbances: 

Voltage Surges or Spikes 

Sharp, very brief increases in voltage lasting from microseconds to milliseconds-and we may not even see 

a light flicker. A nearby lightning flash can cause a very large spike. Energizing air conditioners, 

refrigerators, and other large appliances with motors can create voltage spikes. Despite their briefness, 

surges can disable a microprocessor. 

 

Electrical Noise 

House wiring can pick up radio or TV signals, or similar high-frequency "noise", from microwave ovens, 

fluorescent lights, laser printers, fax/copy machines or even faulty wiring or grounding. Although rarely 

damaging, noise can be annoying, appearing as snow or bands on a TV or audible stereo interference. 

 

Undervoltages and Overvoltages 

Abnormally low or high voltage lasting more than a few seconds. Low voltage is more common and can 

result from overloaded circuits. 

 

Ans.2 

A power supply that includes a battery to maintain power in the event of a power outage. A UPS keeps 

a computer running for several minutes after a power outage, enabling us to save data that is 

in RAM and shut down the computer gracefully. Many UPSs now offer a software component that 

enables us to automate backup and shut down procedures in case there's a power failure while we are 

away from the computer. 

There are two basic types of UPS systems: standby power systems (SPSs) and on-line UPS systems. An 

SPS monitors the power line and switches to battery power as soon as it detects a problem. The switch to 

battery, however, can require several milliseconds, during which time the computer is not receiving any 

power. Standby Power Systems are sometimes called Line-interactive UPSes. 

An on-line UPS avoids these momentary power lapses by constantly providing power from its own 

inverter, even when the power line is functioning properly. In general, on-line UPSs are much more 

expensive than SPSs 
 

 

 



Ans.3 

A firewall is a security policy treated as front line defence mechanism against attackers. The main 

purpose of a firewall is to isolate one "network" or "compartment" from another. Firewalls can be 

classified into three basic categories:  
 

Packet Filter Firewalls/ Network Layer 

Packet filter firewalls are the Network layer firewalls. A packet filtering firewall forwards or discards the 

packet depending on a set of rules which are applied to each incoming and outgoing IP packet as shown 

in the following figure.  

 

The firewalls are configured to filter packets going to both incoming and outgoing directions. Filtering 

rules are based on information contained in a network packet: Source IP Address, Destination IP Address, 

Source and Destination port numbers etc. The firewall administrator may define the rules based on fields 

in the IP or TCP header to determine whether to forward or discard the packet. The actions taken upon 

rule are known as Policy Actions which establish what actions the firewall should take when it receives a 

packet.  

Application Gateway  

The application gateway is also known as Application Proxy or Proxy server because it acts as proxy or 

substitute and decides about the flow of application level traffic. This connection provides more security 

to computers by only displaying the IP address of the firewall or proxy but this decreases the overall 

speed of sending and receiving information. The following figure  shows the application gateway. 

  

Working:  

1.    An internal user contacts the application gateway using TCP/IP application, such as HTTP or 

TELNET. 

2. The application gateways  asks the user about the IP address of the remote host with which the 

user wants to communicate. It also ask the user id and password required to access the service of 

application gateway. 

3. The user provides the above required information to application gateway. 



4. The application gateway now access the remote host on behalf of the user and passes the packets 

to the remote host. 

Circuit-Level Gateway  

In this type of proxy server a virtual "circuit" exists between the internal client and the proxy server to 

provide a controlled network connection between internal and external systems as shown in following 

figure. 

  

A circuit-level gateway is a firewall that provides User Datagram Protocol (UDP) and Transmission 

Control Protocol (TCP) connection security. It works between application layers such as the session layer 

and transport layer. Circuit Level Gateways monitor the TCP handshaking between packets for 

determining whether a session requested is legitimate or not. The information passed to a remote 

computer through a circuit level gateway seems to appear as if it had originated from the gateway. In this 

manner it provides the security by hiding the information about private networks. These gateways are 

inexpensive. 
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Q1. Write down the features of java. 

Sol: Different features of language java are described below:  
1. Simple:  Java was designed with a small number of language constructs so that programmers 
could learn it quickly. It eliminates several language features available in C/C++ that are 
associated with poor programming practices or rarely used: goto statements, header files, 
structures, operator overloading, multiple inheritance and pointers.  
2. object-oriented: Java is an OOPL that supports the construction of programs that consist of 
collections of collaborating objects. These objects have a unique identity, encapsulate attributes 
and operations, and are instances of classes related by inheritance and polymorphism.  
3. Distributed: Java is designed to support various levels of network connectivity. Java 
applications are network aware: TCP/IP support is built into Java class libraries. They can open 
and access remote objects on the Internet.  
4. Interpreted: Java is compiled to bytecodes, which are interpreted by a Java run-time 
environment.  
5. Robust: Java is designed to eliminate certain types of programming errors. Java is strongly 
typed, which allows extensive compile-time error checking. It does not support memory pointers, 
which eliminates the possibility of overwriting memory and corrupting data. In addition, its 
automatic memory management (garbage collection) eliminates memory leaks and other 
problems associated with dynamic memory allocation/de-allocation.  
6. Secure: Java is designed to be secure in a networked environment. The Java run-time 
environment uses a bytecode verification process to ensure that code loaded over the network 
does not violate Java security constraints.  
7. Architecture neutral: Java applications that are compiled to bytecodes can be interpreted by 
any system that implements the Java Virtual Machine. Since the Java Virtual Machine is 
supported across most operating systems, this means that Java applications are able to run on 
most platforms.  
8. Portable: In addition to supporting architecture neutrality, Java ensures that other 
implementation-dependent aspects of language specification are eliminated. For example, Java 
specifies the sizes of primitive data types and their arithmetic behavior.  
9. High performance: Although Java is an interpreted language, it was designed to support “just-
in-time” compilers, which dynamically compile bytecodes to machine code.  
10. Multithreaded: Java supports multiple threads of execution (a.k.a., lightweight processes), 
including a set of synchronization primitives. This makes programming with threads much 
easier.  
11. Dynamic language: Java supports dynamic loading of classes (a.k.a. “load on demand”), 
dynamic compilation, and automatic memory management (garbage collection).  
 
Q2. Draw and explain the architecture of java. 
Sol. Java Architecture and major components are explained below: 
Compilation and interpretation in Java: Java combines both the approaches of compilation and 
interpretation. First, java compiler compiles the source code into bytecode. At the run time, Java 
Virtual Machine (JVM) interprets this bytecode and generates machine code which will be 
directly executed by the machine in which java program runs. So java is both compiled and 
interpreted language. 
 Java Virtual Machine (JVM):JVM is a component which provides an environment for running 
Java programs. JVM interprets the bytecode into machine code which will be executed the 
machine in which the Java program runs. 
 Java Runtime Environment (JRE: Java Runtime Environment contains JVM, class libraries and 
other supporting components.This bytecode will be stored in class files. During runtime, this 



bytecode will be loaded, verified and   JVM interprets the bytecode into machine code which 
will be executed in the machine in which the Java program runs. 
A Java Runtime Environment performs the following main tasks respectively. 
1. Loads the class 
2. Verifies the bytecode 
3. Interprets the bytecode 
 Just in Time Compiler 
JIT helps the program execution to happen faster.If the JIT Compiler library exists, when a 
particular bytecode is executed first time, JIT complier compiles it into native machine code 
which can be directly executed by the machine in which the Java program runs. Once the byte 
code is recompiled by JIT compiler, the execution time needed will be much lesser. This 
compilation happens when the byte code is about to be executed and hence the name “Just in 
Time”. 
Once the bytecode is compiled into that particular machine code, it is cached by the JIT compiler 
and will be reused for the future needs. Hence the main performance improvement by using JIT 
compiler can be seen when the same code is executed again and again because JIT make use of 
the machine code which is cached and stored. 

 

 
                                                       Java Architecture 

 

Q3. Explain the applet life cycle. 

Sol: Java applet inherits features from the class Applet. Thus, whenever an applet is created, it 
undergoes a series of changes from initialization to destruction. Various stages of an applet life 
cycle are depicted in the figure below: 
 



 
 
Initial State 
When a new applet is born or created, it is activated by calling init() method. At this stage, new 
objects to the applet are created, initial values are set, images are loaded and the colors of the 
images are set. An applet is initialized only once in its lifetime. It's general form is: 
 public void init( ) 
{ 
//Action to be performed 
} 
  
Running State 
An applet achieves the running state when the system calls the start() method. This occurs as 
soon as the applet is initialized. An applet may also start when it is in idle state. At that time, 
the start() method is overridden. It's general form is: 
public void start( ) 
{ 
//Action to be performed 
} 
  
Idle State 
 An applet comes in idle state when its execution has been stopped either implicitly or 
explicitly. An applet is implicitly stopped when we leave the page containing the currently 
running applet. An appletis explicitly stopped when we call stop() method to stop its execution. 
It's general form is: 
public void stope 
{ 
//Action to be performed 
} 
Dead State 
 An applet is in dead state when it has been removed from the memory. This can be done by 
using destroy() method. It's general form is: 
 public void destroy( ) 
{ 
//Action to be performed 
} 



  
 
Q4. Differentiate between Applet an application program. 
Sol:  

Applet Application Programme 

Small Program Large Program 

Used to run a program on client Browser 
Can be executed on standalone computer 
system 

Applet is portable and can be executed by any JAVA 
supported browser. 

Need JDK, JRE, JVM installed on client 
machine. 

Applet applications are executed in a Restricted 
Environment 

Application can access all the resources of the 
computer 

Applets are created by extending the 
java.applet.Applet 

Applications are created by writing public static 
void main (String [] s) method. 

Applet application has 5 methods which will be 
automatically invoked on occurrence of specific event 

Application has a single start point which is 
main method 

Example: 
import java.awt.*; 

import java.applet.*; 

 

public class Myclass extends Applet  

{ 

    public void init() { } 

    public void start() { } 

    public void stop() {} 

    public void destroy() {} 

    public void paint(Graphics g) {} 

} 

public class MyClass  

{ 

public static void main(String args[]) {} 

}     
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Q.1  Write Notes: (a) Static and Dynamic Websites  (b) PHP v/s ASP  

Ans. 1(a) : There are basically two main types of website - static and dynamic. A static site is 
one that is usually written in plain HTML and what is in the code of the page is what is displayed 
to the user. A dynamic site is one that is written using a server-side scripting language such as 
PHP, ASP, JSP. 

 

Ans. 1(b)  

S.No. PHP ASP 

1 Hypertext Preprocessor Active Server Pages 

2 Open Source Licensed Version, Developed by Microsoft 

3 Mostly used with MySQL Mostly used with SQL Server 

4 Uses Apache server Use IIS Server 

5 Portable Mostly used with Windows OS 

6 Less Secure More Secure 

 

 

 

 

 

 



Q.2 Explain Client side scripting and server side scripting with suitable example. 

Ans.:  

S. No. Client Side Scripting Server Side Scripting 

1 Runs on the client’s browser Runs on the Server 

2 JavaScript and VB Script PHP, ASP, JSP 

3 Used for Data validations and 
Popup windows and Menus at 
client side 

Used for user authentication and database 
processing. 

4 Works only at client side To develop dynamic websites 

5 By default scripts are disabled in 
the browser when have to enable 
to run 

No need 

6 Client-end scripts are embedded 
in a website's HTML markup 
code 

Scripts can be written in any of a number 

of server-side scripting languages  

 

Q.3 What is PHP? Write advantages and capabilities of PHP. 

Ans. :  PHP stands for Hypertext Preprocessor. Features of PHP are as follows- 

1. It is server side scripting language. Used to make dynamic websites. 
2. It was developed by Rasmus Lerdorf in 1995. 
3. PHP mostly uses MySQL as database. 
4. It is Open source technology i.e. no need of license, freely available. 
5. It is loosely typed language. 
6. PHP code is embedded within HTML using the following tag; 

                             <?php 

                                            PHP code 

 

                                       ?> 

7. To run PHP we have to install XAMPP control panel. 
8. PHP is fast. 



9. Easy to learn and understand. 
10. Built-in database support API. 
11. Powerful library support.. 

 

 

 

Q.4 Explain PHP operators with suitable examples. 

Ans. :  Operators are used to perform operations on variables and values. PHP divides the 
operators in the following groups: 

• Arithmetic operators : +,-,*,/,%,** 
• Assignment operators : =, +=, -=, *=, /=, %= 
• Comparison operators : <, <=, >, >=, ==, ===, !=, !== 
• Increment/Decrement operators : ++, -- 
• Logical operators : &&, ||,  ! 
• String operators : (.) concatenation 
• Array operators: (+) union, (==) equality, (!=) Inequality 

 

 

 

 

 

 
 


