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Unit 4 

Abstract Data Type 

Abstract data types are mathematical models of a set of data values or information that share similar 

behaviour or qualities and that can be specified and identified independent of specific implementations. 

Abstract data types, or ADTs, are typically used in algorithms. It is defined in term of its data items or its 

associated operations rather than by its implementation. 

An abstract data structure or type "is defined indirectly, only by the operations that may be performed on it 

and by mathematical constraints on the effects (and possibly cost) of those operations." 

 

Abstraction 

Abstraction is a process where ou sho  o l  rele a t  data a d hide  u e essar  details of a  o je t fro  
the user. Consider your mobile phone, you just need to know what buttons are to be pressed to send a 

message or make a call, what happens when you press a button, how your messages are sent, how your calls 

are connected is all abstracted away from the user. 

 

Encapsulation 

Encapsulation 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, it makes the concept of data hiding possible. 

 

C++ supports the properties of encapsulation and data hiding through the creation of user-defined types, 

called classes. We already have studied that a class can contain 

   public: 

      double getVolume(void) { 

         return length * breadth * height; 

      } 

   

   private: 

      double length;      // Length of a box 

      double breadth;     // Breadth of a box 

      double height;      // Height of a box 

}; 

The variables length, breadth, and height are private. This means that they can be accessed only by other 

members of the Box class, and not by any other part of your program 

 

Data Encapsulation Example 

Any C++ program where we implement a class with public and private members is an example of data 

encapsulation and data abstraction. Consider the following example: 

#include <iostream> 

using namespace std; 

 

class Adder{ 

   public: 

      // constructor 

      Adder(int i = 0) { 

         total = i; 

      } 

   

Downloaded from  be.rgpvnotes.in

Page no: 1 Follow us on facebook to get real-time updates from RGPV

Downloaded from  be.rgpvnotes.in

Page no: 1 Follow us on facebook to get real-time updates from RGPV

http://www.webopedia.com/TERM/M/modeling.html
http://www.webopedia.com/TERM/A/algorithm.html
https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in
https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


      // interface to outside world 

      void addNum(int number) { 

         total += number; 

      } 

   

      // interface to outside world 

      int getTotal() { 

         return total; 

      }; 

    private: 

      // hidden data from outside world 

      int total; 

}; 

int main( ) { 

   Adder a; 

   a.addNum(10); 

   a.addNum(20); 

   a.addNum(30); 

   cout << "Total " << a.getTotal() <<endl; 

   return 0; 

} 

When the above code is compiled and executed, it produces the following result: 

Total 60 

 

Introduction to Data abstraction 

Data abstraction refers to providing only essential information to the outside world and hiding their 

background details, i.e., to represent the needed information in program without presenting the details. 

Data abstraction is a programming (and design) technique that relies on the separation of interface and 

implementation. 

Let's take one real life example of a TV, which you can turn on and off, change the channel, adjust the 

volume, and add external components such as speakers, VCRs, and DVD players, BUT you do not know its 

internal details, that is, you do not know how it receives signals over the air or through a cable, how it 

translates them, and finally displays them on the screen. 

Thus, we can say a television clearly separates its internal implementation from its external interface and you 

can play with its interfaces like the power button, channel changer, and volume control without having zero 

knowledge of its internals. 

 

Benefits  of  Data Abstraction 

Data abstraction provides two important advantages − 

 Class internals are protected from inadvertent user-level errors, which might corrupt the state of the 

object. 

 The class implementation may evolve over time in response to changing requirements or bug reports 

without requiring change in user-level code. 

 

Data Abstraction Example 

#include <iostream> 

using namespace std; 

class Adder { 

   public: 
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      // constructor 

      Adder(int i = 0) { 

         total = i; 

      } 

        // interface to outside world 

      void addNum(int number) { 

         total += number; 

      } 

      // interface to outside world 

      int getTotal() { 

         return total; 

      }; 

     private: 

      // hidden data from outside world 

      int total; 

}; 

int main() { 

   Adder a; 

    a.addNum(10); 

   a.addNum(20); 

   a.addNum(30); 

   cout << "Total " << a.getTotal() <<endl; 

   return 0; 

} 

 

Storage Management 

Static Storage Management  

It is the simplest form of allocation i.e an allocation which remain fixed through out the execution.  

Properties of static storage management  

1. Storage for all variables allocated in static block. 

2. Allocation can be done by translator. 

3. Memory reference can be calculated during run time. 

4. Subprogram variables uses space even subprogram never called. 

5. Recursion is not possible. 

6. All storage known at translator time, and memory reference are calculated. 

7. Activation records are directly associated with code segment. 

8. Procedure call and return straight forward. 

Advantage  

 Time or space is not expanded for storage management during execution. 

 The translator can directly generate values address for all data item. 

  

Disadvantage  

 In compatible with recursive subprograms or any data structure whose size, is dependent on computed 

or input data. 

 

Stack Based Storage Management  

Stacks are used to hold information about procedures calling and arrange them in such a manner that when a 

procedure terminate, it will move to the context of the main program.  They follow a run time protocol 

between caller and callee to save arrangements and return value on the stack.  They also support recursive 
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subprogram and that is a system controlled storage management. Some language use stack to create local 

referencing environment  which will vanish on the exit of the procedure. 

A stack has two basic operations : Push and Pop. 

Push : adds a node to the top. 

Pop : Removes and return current top (LIFO). 

The stack is implemented with a little more than just push and pop.  The length of a stack can also returned as 

a parameter top[1] can return the top element without removing it. 

 

Advantages 

 As data is added and removed by LIFO.  So, allocation is simpler and faster. 

 Memory on the stack is automatically reclaimed with the function exits. 

 

 Disadvantage  

 A stack can be very small and is dynamically grow and shrink in size.  So, sometimes allocating more 

memory on the stack than available can result in crash due to overflow. 

  

Heap Storage Management  

A heap is a block of storage with in which pieces are allocated and freed in any manner.  Here the problems of 

storage allocation, recovery, compaction and reuse may be serve.  The heap storage management is a 

collection of techniques, which needs to be run side by side. There are two types of dynamic storage which 

needs to be co-exist in memory.  They both grow and shrink through out program execution. 

Properties of Heap Storage Management  

 Generally used as storage for object with unrestricted lifetime. 

 Maintains a list of free space ( free list ). 

 An allocation memory allocation finds space according to any of the method and mark it as used :  

  1. best fit 2. worst fit 3. first fit. 

 On deallocation-memory manager marks it as free. 

 Memory fragmentation - The memory is divided in small blocks during lifetime because for eg. when a 

block is allocated memory to then the size may be small as compared to free block that may again 

break. 

 Garbage collection. 

The allocation and deallocation can be done at arbitrary points.  This techniques is divided into two categories 

depending on whether the elements allocated are always of the same fixed size or of variable size. 

 

Heap Storage Management For Fixed Size Elements 

In fixed size elements all the elements stored are of same size thus allocation can be done easily.  Let  suppose 

an element of heap is 'N' words long and in total there are 'K' elements.  Thus size of heap is K*N words long.  

If allocation is done then generally is done on the basis of first fit.  Initially all the 'K' elements are linked 

together in the form of a free space list.  The free element will point to the next free element and allocated 

element is removed from the list. When we free the allocated storage it will take that as a part of the free list. 

In the free space of identification and of freed storage elements in fixed sized heap, many problems occurs 

and they are :- 

1.  Explicit return by programmer or system :  This is the simplest method, when an element available for 

reuse, it will be identified as free and return to free space list but there are some problems in that : 

i. Dangling reference :-  It occurs when an object is deleted or deallocated, without being modified the 

value of the pointers.  Such that the pointer is still pointing towards the deallocated memory 

references.  This cause unpredictable results because that memory space is now allocated to any other 

element such that the pointer can now modify the value. 
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ii. Garbage :-  It is opposite to dangling reference, if the access path is destroyed with the object still 

allocated to the memory and storage is recovered but it is not a part of the free list and not available 

for reuse.  If garbage accumulate, available storage is reduced until the program halts due to lack of 

free space. 

2. Reference counts :- It is an easy way to recognize garbage and makes its space reusable for new cells.  In 

that, each heap cell is argument by count field, which record the total number of pointer which points to the 

particular cell.  when an item is initially allocated, the reference count is set to 1, and every time a new pointer 

points to the object the counter is increased by 1 and each time, a pointer is destroyed the reference counts is 

decreased by 1.  If counter sets to 0, we can reuse the cell by placing it on a free list and non-zero reference 

counts indicate that the structure still accessible and a free command cannot access that. 

 

Garbage collection  

The basic principle of how a garbage collector works are : 

 determine what data objects in a program will not be accessed in future. 

 and after determination, will reclaim the resources used by those objects. 

      We sat that dangling reference is bigger problem of two, they both are associated with the freeing of 

storage.  In dangling reference, the memory is freed too early and in garbage memory is freed too late and it is 

better to have garbage in a program rather than dangling reference.  So, we avoid dangling and allow garbage 

to be created.  Which creates problem when the heap is full so garbage collection occurs once heap is full and 

process is called rarely.  So it is allowable for the procedure to be fairly costly.  Two stages are involved. 

 

1.  Mark :-  Initially the garbage collection bit is set to 1 and elements are either active or garbage and 

after checking it will change the garbage collection bit of active element to 'O'.  Thus every garbage is 

now marked as "on". 

2.  Sweep :-  After a sequential scan, the garbage collection bit is checked and the elements whose 

garbage collection bit is "on" has been added to the free space list. 

          The marking procedure has to check all outside pointers and pointers from active members that means 

they are not garbage.  For marking we have three critical assumption :- 

 Any active element must be reachable by a chain of pointers beginning outside the heap. 

 It must be possible to identify every pointer outside the heap that points to an element inside the 

heap. 

 It must be possible to identify within any active heap element the fields that contain pointers to other 

heap elements. 

 Advantages 

1. Dangling pointer bugs are reduced. 

2. Double free bugs are reduced : which attempt to free a region that already freed. 

Disadvantage 

It adds overhead that can affect program performance.  Thus more CPU time is used to free memory space. 

 

Concepts of Object Oriented Programming in Different Languages 
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Figure 4.1 Concept of Object oriented programming  

 

Smalltalk- 

Smalltalk was the first language to include complete support for the object-oriented programming paradigm. 

General Characteristics 

 A program in Smalltalk consists entirely of objects. 

 All objects are treated uniformly.  They all have local memory, inherent processing ability, the capability 

to communicate with other objects, and the possibility of inheriting methods and instance variables 

from ancestors. 

 All Smalltalk objects are allocated from the heap and are referenced through reference variables, which 

are implicitly de-referenced. 

 The Smalltalk system integrates a program editor, compiler, the usual features of an operating system, 

and a virtual machine into a single system. 

 Smalltalk methods are constructed from expressions.  An expression specifies an object, which happens 

to be the value of the expression. 

 The most common literals are numbers, strings and keywords. 

 Smalltalk variables come in two varieties:  private, which means they are local to an object, and shared, 

which means they are visible outside the object in which they are declared 

 All Smalltalk variables are references; they can only refer to objects or classes. 

 Instance variables are either named or indexed. 

 Messages have the form of expressions.  They provide the means of communicating among objects and 

are the way operations of an object are requested. 

 

C++ 

C++ supports the object-oriented programming, the four major pillar of object oriented programming used in 

C++ are: 

1. Inheritance 

2. Polymorphism 

3. Encapsulation 

4. Abstraction 

 

Example of Inheritance 

#include <iostream> 

using namespace std; 
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//Base class 

class Parent 

{ 

    public: 

      int id_p; 

}; 

   

// Sub class inheriting from Base Class(Parent) 

class Child : public Parent 

{ 

    public: 

      int id_c; 

}; 

  

//main function 

int main()  

   { 

       

        Child obj1; 

           

        // An object of class child has all data members 

        // and member functions of class parent 

        obj1.id_c = 7; 

        obj1.id_p = 91; 

        cout << "Child id is " <<  obj1.id_c << endl; 

        cout << "Parent id is " <<  obj1.id_p << endl; 

          

        return 0; 

   }  

Output: 

Child id is 7 

Parent id is 91 

 

Usage of C++ 

By the help of C++ programming language, we can develop different types of secured and robust applications: 

o Window application 

o Client-Server application 

o Device drivers 

o Embedded firmware etc. 

 

Java 

Java is a high level, platform independent, robust, secured and object-oriented programming language. 

Types of Java Applications 

There are mainly 4 types of applications that can be created using java programming: 

1) Standalone Application 

It is also known as desktop application or window-based application. An application that we need to install on 

every machine such as media player, antivirus etc. AWT and Swing are used in java for creating standalone 

applications. 
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2) Web Application 

An application that runs on the server side and creates dynamic page, is called web application. Currently, 

servlet, jsp, struts, jsf etc. technologies are used for creating web applications in java. 

3) Enterprise Application 

An application that is distributed in nature, such as banking applications etc. It has the advantage of high level 

security, load balancing and clustering. In java, EJB is used for creating enterprise applications. 

4) Mobile Application 

An application that is created for mobile devices. Currently Android and Java ME are used for creating mobile 

applications. 

 

Example of Polymorphism 

public Class BowlerClass{ 

void bowlingMethod() 

{ 

System.out.println(" bowler "); 

} 

public Class FastPacer{ 

void bowlingMethod() 

{ 

System.out.println(" fast bowler "); 

} 

Public static void main(String[] args) 

{ 

FastPacer obj= new FastPacer(); 

obj.bowlingMethod(); 

} 

} 

 

C# 

C# is a modern, general-purpose, object-oriented programming language developed by Microsoft and 

approved by European Computer Manufacturers Association (ECMA) and International Standards 

Organization (ISO). It is designed for Common Language Infrastructure (CLI), which consists of the executable 

code and runtime environment that allows use of various high-level languages on different computer 

platforms and architectures. 

C# offers full support for OOP including inheritance, encapsulation, abstraction, and polymorphism: 

Encapsulation is when a group of related methods, properties, and other members are treated as a single 

object. 

Inheritance is the a ilit  to re ei e i herit  ethods a d properties fro  a  e isti g lass. 
Polymorphism is when each class implements the same methods in varying ways, but you can still have 

several classes that can be utilized interchangeably. 

Abstraction is the process by which a developer hides everything other than the relevant data about an 

object in order to simplify and increase efficiency. 

Example of Inheritance in C## 

using System; 

 

namespace RectangleApplication { 

   class Rectangle { 

       

      //member variables 
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      protected double length; 

      protected double width; 

       

      public Rectangle(double l, double w) { 

         length = l; 

         width = w; 

      } 

      public double GetArea() { 

         return length * width; 

      } 

      public void Display() { 

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

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

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

      } 

   }//end class Rectangle   

   class Tabletop : Rectangle { 

      private double cost; 

      public Tabletop(double l, double w) : base(l, w) { } 

       

      public double GetCost() { 

         double cost; 

         cost = GetArea() * 70; 

         return cost; 

      } 

      public void Display() { 

         base.Display(); 

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

      } 

   } 

   class ExecuteRectangle { 

      static void Main(string[] args) { 

         Tabletop t = new Tabletop(4.5, 7.5); 

         t.Display(); 

         Console.ReadLine(); 

      } 

   } 

} 

 } 

Output 

Length: 4.5 

Width: 7.5 

Area: 33.75 

Cost: 2362.5 

 

PHP 

 PHP is a recursive acronym for "PHP: Hypertext Preprocessor". 

 PHP is a server side scripting language that is embedded in HTML. It is used to manage dynamic 

content, databases, session tracking, even build entire e-commerce sites. 
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 It is integrated with a number of popular databases, including MySQL, PostgreSQL, Oracle, Sybase, 

Informix, and Microsoft SQL Server. 

Example of Inheritance in PHP 

<?php 

class Animal 

{ 

    private $family; 

    private $food; 

    public function __construct($family, $food) 

    { 

        $this->family = $family; 

        $this->food   = $food; 

    } 

    public function get_family() 

    { 

        return $this->family; 

    } 

    public function set_family($family) 

    { 

        $this->family = $family; 

    } 

    public function get_food() 

    { 

        return $this->food; 

    } 

    public function set_food($food) 

    { 

        $this->food = $food; 

    } 

} 

?>  

<?php 

class Cow extends Animal 

{ 

    private $owner; 

    public function __construct($family, $food) 

    { 

        parent::__construct($family, $food); 

    } 

    public function set_owner($owner) 

    { 

        $this->owner = $owner; 

    } 

    public function get_owner() 

    { 

        return $this->owner; 

    } 

} 

?> 

Downloaded from  be.rgpvnotes.in

Page no: 10 Follow us on facebook to get real-time updates from RGPV

Downloaded from  be.rgpvnotes.in

Page no: 10 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in
https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


<?php 

class Lion extends Animal 

{ 

    public function __construct($family, $food) 

    { 

        parent::__construct($family, $food); 

    } 

} 

?> 

 

Perl 

Perl is a general-purpose programming language originally developed for text manipulation and now used for 

a wide range of tasks including system administration, web development, network programming, GUI 

development, and more. It is a stable, cross platform programming language. 

Example  of Inheritance in Perl 

#!/usr/bin/perl 

 

package Employee; 

use Person; 

use strict; 

our @ISA = qw(Person);    # inherits from Person 

 

#!/usr/bin/perl 

 

use Employee; 

 

$object = new Employee( "Mohammad", "Saleem", 23234345); 

# Get first name which is set using constructor. 

$firstName = $object->getFirstName(); 

 

print "Before Setting First Name is : $firstName\n"; 

 

# Now Set first name using helper function. 

$object->setFirstName( "Mohd." ); 

 

# Now get first name set by helper function. 

$firstName = $object->getFirstName(); 

print "After Setting First Name is : $firstName\n"; 

 

Output 

First Name is Mohammad 

Last Name is Saleem 

SSN is 23234345 

Before Setting First Name is : Mohammad 

Before Setting First Name is : Mohd. 

 

Concurrency 

Concurrency can be divided into different levels 

 Instruction level is the execution of two or more machine instructions simultaneously. 
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 Statement level is the execution of two or more statements simultaneously. 

 Unit level is the execution of two or more subprogram units simultaneously. 

 Program level is the execution of two or more programs simultaneously. 

  Concurrent control methods increase programming flexibility 

 

Categories of Concurrency 

There are two distinct categories of concurrent unit control, physical concurrency and logical concurrency. 

 Physical concurrency happens when several program units from the same program execute 

simultaneously on more than one processor. 

 Logical concurrency, happens when the execution of several programs takes place in an interleaving 

fashion on a single processor 

 

Introduction to Subprogram level Concurrency 

 A task or process is a program unit that can be in concurrent execution with other program  units  

 Tasks differ from ordinary subprograms in that:  

i. A task may be implicitly started  

ii. When a program unit starts the execution of a task, it is not necessarily suspended  

iii. Whe  a task’s e e utio  is o pleted, o trol a  ot  return to the caller  

 Tasks usually work together 

 

Categories of Tasks 

 Heavyweight tasks execute in their own  address space  

 Lightweight tasks  all run in the same address  space  

If a task does not communicate with or affect another task it is considered  disjoint 

 

Task Synchronization 

Synchronization is a mechanism that controls the order in which tasks execute. 

 Cooperation synchronization is required between two tasks that when the second task must wait for 

the first task to finish executing before it may proceed. 

 Competition synchronization is required between two tasks when both require the use of the same 

resource that cannot be simultaneously used. To provide competition synchronization, mutually 

exclusive access to the shared resource must be guaranteed. 

 

Semaphores 

Semaphores are used to restrict the number of threads than can access some (physical or logical) resource. It 

is devices used to help with synchronization. If multiple processes share a common resource, they need a way 

to be able to use that resource without disrupting each other. You want each process to be able to read from 

and write to that resource uninterrupted. A semaphore will either allow or disallow access to the resource, 

depending on how it is set up. One example setup would be a semaphore which allowed any number of 

processes to read from the resource, but only one could ever be in the process of writing to that resource at a 

time.  

It is used to share a common memory space and to share access to files 

Type of Semaphores 

Counting semaphores are used when you might have multiple devices (like 3 printers or multiple memory 

buffers). 

Binary semaphores are used to gain exclusive access to a single resource (like the serial port, a non-reentrant 

library routine, or a hard disk drive). A counting semaphore that has a maximum value of 1 is equivalent to a 

binary semaphore (because the semaphore's value can only be 0 or 1). 
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Mutex semaphores are optimized for use in controlling mutually exclusive access to a resource. There are 

several implementations of this type of semaphore. 

 

Monitors 

Monitors provide a structured concurrent programming, which is used by processes to ensure exclusive access 

to resources, and for synchronizing and communicating among users. A monitor module encapsulates both a 

resource definition and operations/ procedures that exclusively manipulate it. Those procedures are the 

gateway to the shared resource and called by the processes to access the resource. Only one call to a monitor 

procedure can be active at a time and this protects data inside the monitor from simultaneous access by 

multiple users. Thus mutual exclusion is enforced among tasks using a monitor. Processes that attempt 

monitor entry while the monitor is occupied are blocked on a monitor entry queue. 

To synchronize tasks within the monitor, a condition variable is used to delay processes executing in a 

monitor. It may be declared only within a monitor and has no numeric value like semaphores do. Two 

operations wait and signal are defined on condition variables. The wait operation suspends/blocks execution 

of the calling process if a certain condition is true. Then the monitor is unlocked and allows another task to use 

the monitor. When the same condition becomes false, then the signal operation resumes execution of some 

process suspended after a wait on that condition, by placing it in the processor ready queue. If there are 

several such processes, choose one of them; if there are no waiting processes, the signal operator is ignored. 

Therefore, the introduction of condition variables allows more than one process to be in the same monitor at 

the same time, although only one of them will be actually active within that monitor. 

A condition variable is associated with a queue of the processes that are currently waiting on that condition. 

First-in-first-out (FIFO) discipline is generally used with queues, but priority queues can also be implemented 

by specifying the priority of the process to be delayed as a parameter in the wait operation. (Condition 

variables are assumed to be fair in the sense that a process will not remain suspended forever on a condition 

variable that is signaled infinitely often.) Therefore, monitors allow flexibility in scheduling of the processes 

waiting in queues. 

General Structure of a Monitor 

 

     < Monitor-Name > : monitor 

     begin 

          Declaration of data local to the monitor. 

          . 

          . 

          procedure < Name > ( < formal parameters > ); 

               begin 

                 procedure body 

               end; 

 

          Declaration of other procedures 

          . 

          . 

          begin 

            Initialization of local data of the monitor 

          end; 

     end. 

 

Note that a monitor is not a process, but a static module of data and procedure declarations. The actual 

processes which use the monitor need to be programmed separately. 
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Message Passing 

Message passing is a type of communication between processes or objects in computer science. In this model, 

processes or objects can send and receive messages (signals, functions, complex data structures, or data 

packets) to other processes or objects. 

 

Definition 

Message passing is a form of communication between objects, processes or other resources used in object-

oriented programming, inter-process communication and parallel computing. It can be synchronous or 

asynchronous. Synchronous message passing systems require the sender and receiver to wait for each other 

while transferring the message. In asynchronous communication the sender and receiver do not wait for each 

other and can carry on their own computations while transfer of messages is being done. 

The concept of message passing makes it easier to build systems that model or simulate real-world problems. 

 

Java Threads 

Java is a multi-threaded programming language which means we can develop multi-threaded program using 

Java. A multi-threaded program contains two or more parts that can run concurrently and each part can handle 

a different task at the same time making optimal use of the available resources especially when your computer 

has multiple CPUs. 

By definition, multitasking is when multiple processes share common processing resources such as a CPU. 

Multi-threading extends the idea of multitasking into applications where you can subdivide specific operations 

within a single application into individual threads. Each of the threads can run in parallel. The OS divides 

processing time not only among different applications, but also among each thread within an application.  

Life Cycle of a Thread 

A thread goes through various stages in its life cycle. For example, a thread is born, started, runs, and then dies. 

The following diagram shows the complete life cycle of a thread. 

 

 
 

Figure 4.2 Thread Life cycle 
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Follo i g are the stages of the life le − 

 Ne  − A e  thread egi s its life le i  the e  state. It re ai s i  this state u til the progra  
starts the thread. It is also referred to as a born thread. 

 Ru a le − after a e l  or  thread is started, the thread e o es ru a le. A thread i  this state is 
considered to be executing its task. 

 Waiti g − “o eti es, a thread tra sitio s to the aiti g state hile the thread aits for a other 
thread to perform a task. A thread transitions back to the runnable state only when another thread 

signals the waiting thread to continue executing. 

 Ti ed Waiti g − A ru a le thread a  e ter the ti ed aiti g state for a spe ified i ter al of ti e. A 
thread in these state transitions back to the runnable state when that time interval expires or when the 

event it is waiting for occurs. 

 Ter i ated Dead  − A ru a le thread e ters the ter i ated state he  it o pletes its task or 
otherwise terminates. 

 

Thread Priorities 

Every Java thread has a priority that helps the operating system determine the order in which threads are 

scheduled. 

Java thread priorities are in the range between MIN_PRIORITY (a constant of 1) and MAX_PRIORITY (a constant 

of 10). By default, every thread is given priority NORM_PRIORITY (a constant of 5). 

Threads with higher priority are more important to a program and should be allocated processor time before 

lower-priority threads. However, thread priorities cannot guarantee the order in which threads execute and are 

very much platform dependent. 

Create a Thread by Implementing a Runnable Interface 

If your class is intended to be executed as a thread then you can achieve this by implementing a Runnable 

interface. You will need to follow three basic steps − 

Step 1 

As a first step, you need to implement a run () method provided by a Runnable interface. This method provides 

an entry point for the thread and you will put your complete business logic inside this method. Following is a 

simple syntax of the run  ethod − 

public void run( ) 

Step 2 

As a se o d step, ou ill i sta tiate a Thread o je t usi g the follo i g o stru tor − 

Thread (Runnable threadObj, String threadName); 

Where, threadObj is an instance of a class that implements the Runnable interface and threadName is the 

name given to the new thread. 

Step 3 

Once a Thread object is created, you can start it by calling start() method, which executes a call to run( ) 

ethod. Follo i g is a si ple s ta  of start  ethod − 

void start(); 

Example 

Here is a  e a ple that reates a e  thread a d starts ru i g it − 

class RunnableDemo implements Runnable { 

   private Thread t; 

   private String threadName; 

    

   RunnableDemo( String name) { 

      threadName = name; 

      System.out.println("Creating " +  threadName ); 

   } 
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   public void run() { 

} 

      System.out.println("Running " +  threadName ); 

      try { 

      } 

   } 

         for(int i = 4; i > 0; i--) { 

            System.out.println("Thread: " + threadName + ", " + i); 

            // Let the thread sleep for a while. 

            Thread.sleep(50); 

         } 

      }catch (InterruptedException e) { 

         System.out.println("Thread " +  threadName + " interrupted."); 

      } 

      System.out.println("Thread " +  threadName + " exiting."); 

   } 

    public void start () { 

      System.out.println("Starting " +  threadName ); 

      if (t == null) { 

         t = new Thread (this, threadName); 

         t.start (); 

Result − 

Output public class TestThread { 

 

   public static void main(String args[]) { 

      RunnableDemo R1 = new RunnableDemo( "Thread-1"); 

      R1.start(); 

       

      RunnableDemo R2 = new RunnableDemo( "Thread-2"); 

      R2.start(); 

   }    

} 

This will produce the following 

Creating Thread-1 

Starting Thread-1 

Creating Thread-2 

Starting Thread-2 

Running Thread-1 

Thread: Thread-1, 4 

Running Thread-2 

Thread: Thread-2, 4 

Thread: Thread-1, 3 

Thread: Thread-2, 3 

Thread: Thread-1, 2 

Thread: Thread-2, 2 

Thread: Thread-1, 1 

Thread: Thread-2, 1 

Thread Thread-1 exiting. 
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Thread Thread-2 exiting.  

Create a Thread by Extending a Thread Class 

The second way to create a thread is to create a new class that extends Thread class using the following two 

simple steps. This approach provides more flexibility in handling multiple threads created using available 

methods in Thread class. 

Step 1 

You will need to override run( ) method available in Thread class. This method provides an entry point for the 

thread and you will put your complete business logic inside this method. Following is a simple syntax of run() 

ethod − 

public void run( ) 

Step 2 

Once Thread object is created, you can start it by calling start() method, which executes a call to run( ) method. 

Follo i g is a si ple s ta  of start  ethod − 

void start( ); 

Example 

Here is the preceding program rewritte  to e te d the Thread − 

class ThreadDemo extends Thread { 

   private Thread t; 

   private String threadName; 

    

   ThreadDemo( String name) { 

      threadName = name; 

      System.out.println("Creating " +  threadName ); 

   } 

      public void run() { 

      System.out.println("Running " +  threadName ); 

      try { 

         for(int i = 4; i > 0; i--) { 

            System.out.println("Thread: " + threadName + ", " + i); 

            // Let the thread sleep for a while. 

            Thread.sleep(50); 

         } 

      }catch (InterruptedException e) { 

         System.out.println("Thread " +  threadName + " interrupted."); 

      } 

      System.out.println("Thread " +  threadName + " exiting."); 

   } 

    

   public void start () { 

      System.out.println("Starting " +  threadName ); 

      if (t == null) { 

         t = new Thread (this, threadName); 

         t.start (); 

      } 

   } 

} 

 

public class TestThread { 
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   public static void main(String args[]) { 

      ThreadDemo T1 = new ThreadDemo( "Thread-1"); 

      T1.start(); 

       

      ThreadDemo T2 = new ThreadDemo( "Thread-2"); 

      T2.start(); 

   }    

} 

This ill produ e the follo i g result − 

Output 

Creating Thread-1 

Starting Thread-1 

Creating Thread-2 

Starting Thread-2 

Running Thread-1 

Thread: Thread-1, 4 

Running Thread-2 

Thread: Thread-2, 4 

Thread: Thread-1, 3 

Thread: Thread-2, 3 

Thread: Thread-1, 2 

Thread: Thread-2, 2 

Thread: Thread-1, 1 

Thread: Thread-2, 1 

Thread Thread-1 exiting. 

Thread Thread-2 exiting. 

 

C# Thread 

A thread is defined as the execution path of a program. Each thread defines a unique flow of control. If your 

application involves complicated and time consuming operations, then it is often helpful to set different 

execution paths or threads, with each thread performing a particular job. 

Threads are lightweight processes. One common example of use of thread is implementation of concurrent 

programming by modern operating systems. Use of threads saves wastage of CPU cycle and increase 

efficiency of an application 

Thread Life Cycle 

The life cycle of a thread starts when an object of the System.Threading. Thread class is created and ends 

when the thread is terminated or completes execution. 

Follo i g are the arious states i  the life le of a thread − 

 The Unstarted State − It is the situatio  he  the i sta e of the thread is reated ut the “tart 
method is not called. 

 The Ready State − It is the situatio  he  the thread is read  to ru  and waiting CPU cycle. 

 The Not Runnable State − A thread is ot e e uta le, he  

o Sleep method has been called 

o Wait method has been called 

o Blocked by I/O operations 

 The Dead State − It is the situatio  he  the thread o pletes e e utio  or is a orted. 
The Main Thread 
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In C#, the System.Threading.Thread class is used for working with threads. It allows creating and accessing 

individual threads in a multithreaded application. The first thread to be executed in a process is called 

the main thread. 

When a C# program starts execution, the main thread is automatically created. The threads created using 

the Thread class are called the child threads of the main thread. You can access a thread using 

the CurrentThread property of the Thread class. 

The following program de o strates ai  thread e e utio  − 

using System; 

using System.Threading; 

 

namespace MultithreadingApplication { 

   class MainThreadProgram { 

      static void Main(string[] args) { 

         Thread th = Thread.CurrentThread; 

         th.Name = "MainThread"; 

          

         Console.WriteLine("This is {0}", th.Name); 

         Console.ReadKey(); 

      } 

   } 

} 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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