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Non-secretion of enough insulin by pancreas
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Inadequate response to secreted insulin by the cells.
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CHALLENGES IN CLOUD COMPUTING                   
AND BIG DATA, AND THEIR                          
SOLUTION USING HADOOP 

Ashish R Varma*, Vikram Singh R Parihar**, 
Surbhi S Kashyap*** 

ABSTRACT 

Storage systems are very important and basic building blocks for 
cloud computing technology. High performance storage servers are 
the better solution for cloud storage; the implementation of storage 
system at very low cost is a big issue. To solve this problem, the very 
efficient and cost effective way of storing data is to form the cluster 
of commodity computers. Hadoop Distributed File System (HDFS) is 
freeware software whose source code is freely available for cloud 
and it can be deployed in low-cost hardware. Cloud Storage system 
using the cluster computing can be build with HDFS by making 
optimized replication management scheme. Data stored in the cluster 
is either structured or unstructured. Hadoop is efficient to store and 
process both structured as well as unstructured data. Hadoop stores 
the data in blocks. Using the Hadoop with the combination of 
MapReduce is the best way to deal with the big data. 

In this paper we had explained the various issues and challenges 
faced in cloud computing and big data, and we had provided their 
solutions using hadoop. 

KEYWORDS: Big Data, Cloud Storage, Hadoop, Heterogeneous 
Clusters, Mapreduce. 

INTRODUCTION 

When we are storing our data such as pictures, videos, music etc on the website 
or on any social networking site unknowingly we are using the services of cloud 
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computing. Now the cloud computing services are used by an individuals and an 
enterprise also. The delivery of computing resources over the internet is nothing 
but cloud computing. Individuals and businesses can use software and hardware 
over a cloud which is managed by third parties at remote locations. There are 
several examples of cloud computing services including online storage, 
webmail, online business applications and social networking sites. Cloud 
computing allows us to access our data from anywhere only the condition is that 
a network connection should be available. Cloud computing provides a pool of 
resources, including networks, computer processing power, data storage space 
and user applications. 

On demand self-service is the characteristics of cloud computing. Resource 
pooling, broad network access, rapid elasticity are also characteristics of cloud 
computing. A customer can demand and manage their computing resources any 
time. Services provided by the cloud can be accessed using the internet 
connection as well as private network connection. This services are scalable it 
can be scaled larger or small. These services are measured by the service 
provider and customers are billed accordingly. 

Shared Infrastructure-uses a virtualized software framework, enabling the 
sharing of physical servers, storage, and networking potentialities.  

Dynamic Provisioning -it provides the service as per the current requirement. As 
per the need it can be scaled up or scaled down. 

Network Access -cloud computing services needs to be accessed from wide 
range of devices, such as laptops, PCs and smart phones. 

Managed Metering - how much services are used by the consumers is recorded 
and bill charged to the customer according to it. 

SERVICE MODELS 

There are three service models of cloud computing. These models are Software 
as a Service (SaaS), Infrastructure as a Service (IaaS) and Platform as a Service 
(PaaS). In Software as a Service model, operating system, pre-made application, 
network and hardware are provided. In PaaS, a platform such as hardware, 
operating system and network are provided, and the customer develops its own 
software and applications or installs. The IaaS model provides Storage, network 
and hardware; the customer installs its own software and applications and 
operating systems. 
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SOFTWARE AS A SERVICE (SAAS) 

Some of the applications are purchased by the company and want to distribute to 
their client for the purpose of home working and distributing the licensed copy 
of such large number of employees is very costly, solution to this problem can 
be provided with the service called Software as a Service of cloud computing. 
The service is providing subscriptions through its cloud based online services. A 
very good example of this is salesforce.com where the essential information for 
the consumer and the service is hosted at the cloud. 

Platform as a Service (PaaS) - to deploy our own software and applications if 
different platform is required then customer of this service can purchase access 
to the platforms and deploy their applications over the cloud. There are some 
conditions on which applications can be deployed. 

INFRASTRUCTURE AS A SERVICE (IAAS)  

Users manage and control the systems such as operating systems, storage, 
network connectivity and applications. 

 
Figure 1.Service Model Types 

DEPLOYMENT MODELS 

According to the requirement of the user the deployment model of the cloud 
computing varies. There are four deployment models are available with different 
characteristics and it supports to the users according to their need. 



INNOVATION, OPPORTUNITIES AND CHALLENGES IN BIG DATA                Page 66 

• Private Cloud - a cloud infrastructure has been spread, and is exerted and 
controlled for a particular establishment. The operation may be in- firm or 
at the remote place hosted by third party. 

• Shared Community Cloud-number of organization who has similar 
concerns and requirements can build a common cloud service and share it. 
This may help to save the capital spending. It is operated in house or with 
the third party premises. 

• Public Cloud -it is very low cost way of using the cloud services online. A 
cloud infrastructure is available to the users on commercial basis by the 
service provider. Users can deploy their applications at a very low cost. 

• Hybrid Cloud-as the name implies it is the combination of clouds of 
different type. It allows moving their data and applications from one cloud 
to another. It can be form by combination of public and private cloud. As 
shown in the figure 2 the hybrid cloud can be built by the private and public 
cloud. 

 
Figure 2.Public, Private, and Hybrid Cloud Deployment Example 

BENEFITS 

Cloud computing is a very beneficial for the organization some of the gains for 
cloud service provider are as follows: 

• Cost Savings-Capital expenditures can be reduced. This is a lower 
roadblock to entry and also requires less in-house IT resources to provide 
system support. 
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• Scalability/ Flexibility-Starting with the very smaller configuration and we 
can scale up it as per the need is increasing and then scale back if necessary. 
Also allows using extra resources at the peak time. 

• Reliability -Cloud services are very reliable in the condition of disaster and 
easy to recover.  

• Maintenance-Using the Cloud service is required very less maintenance. 
Service providers maintain their services. Services can be accessed is 
through APIs there is no need to install application onto personal computer, 
thus maintenance is reduced. 

• Mobile Accessible-Accessing infrastructure from anywhere by using 
mobile can increase productivity.  

CLOUD STORAGE 

Some of the computer users are storing their data on the local personal 
computers and for storing such huge amount of data the people are buying the 
hard disc of larger capacity or they are using compact disc. In some of the cases 
the computer storage like hard drives are getting full at this situation the user is 
deleting their old files and data to make the space for new files and data. Buying 
the hard drives for storing more data is very cost effective way of storage. But 
some people are using the cloud storage to store their important data. 

In the case of cloud storage one can save their data on the remote database not 
on the local storage device or computer. This Storage is maintained by the third 
party at offsite. The internet connection provides a way to access your data from 
the remote database. 

Cloud storage service has several advantages over the traditional storage. If you 
store your data on the cloud storage system you can able to access your personal 
data from anywhere that has internet connection. There is no need to use same 
computer or to carry physical device for retrieving your data. 

Let’s see how the cloud storage is working, There are so many cloud storage 
systems. Some are storing very specific data such as pictures and images while 
some are storing large amount of data. Some cloud storage systems are small 
and some are very large. The hardware that provides cloud storage is called data 
centers. At the basic level cloud storage systems are using the large server and 
there are several clients are connected to server clients are sending their files to 
the server and server is storing the file to the storage. When the client wants to 
access the data client can access data from the server via web based interface. At 
this time the server is either sends the file to client or allows the client to 
manipulate the file over the server using the internet connection. 
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Cloud storage system is using the hundreds of data servers because computers 
are error prone. Therefore it is necessary to store the same data on the multiple 
machines it is called redundancy. With the redundancy the cloud storage is 
providing access to the file at any time. Most of the time the same data is stored 
on the different machine which is using different power supply so that client can 
access their data even the power is off.  

EXAMPLES OF CLOUD STORAGE 

There are so many cloud storage providers are available in the market. All are 
competing to provide larger storage capacity. These cloud service providers are 
increasing day by day and the amount of storage by each company is growing 
regularly. 

Here are some well-known companies that offer cloud storage: 

• Google Docs is also a good example of cloud computing. It provides so 
many services to the users. Services are from the editing the document up to 
the publishing. Users can save their documents such as spreadsheets, power 
point presentation in the Google docs. 

• All the mail servers are providing an e-mail service. This service is also one 
type of cloud service because peoples are storing their e-mails on the web 
and accessing it from anywhere using the internet.  

• YouTube is the well known example of it as it is providing hosting to the 
millions of users to upload their videos. 

• Recently most of the social networking sites are emerged they allows us to 
share the thoughts and images etc. 

COMBINING THE CLOUD AND CLUSTERING 

Nowadays Cloud computing is using a cluster for storage purpose because 
maintaining the storage data centers is very expensive. Therefore, most of the 
cloud service providers are switching their infrastructure over the cluster. The 
cluster can be made by the commodity computers interconnected to each other 
and sharing the space and computation capability. The clusters are either 
homogeneous or heterogeneous. The heterogeneous are having different 
hardware and operating system and each of this is the part of cluster. 

• Old clusters are required high speed links to connect everything together. 
Cloud based services works with the long latency connections. The VM6 
software is providing high availability it can allows two personal computers 
to form a cluster without any special hardware need it can works with the 
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Ethernet connection as well. When one of the nodes in this is failed another 
can take its position to keep the system up. 

• Clustering is getting very popular because of its high reliability features at 
such a less expense. 

• Clouds and clustering are two different technologies but now it’s getting 
interrelated. Now the infrastructures are merging these two powerful 
technologies to form tool for managing large workloads. 

• The big data generated by the sensors, telemetry, log files and etc are 
increasing at very tremendous speed. Storing this multiple form of data in 
the real time storage is big challenge. Hadoop Distributed File System 
(HDFS) is planned to deal with data for constructing a distributed data 
center. HDFS creates duplicates o data to ensure high reliability. Data 
duplication required lots of extra storage space and extra funding in the 
infrastructure. Using proposed technique, we can improve storage space 
utilization. In this report, we propose a replication policy which is dynamic 
in the nature to improve the utilization of storage provided by the data 
centre. In this technique we are going to use HDFS that is Hadoop 
Distributed File System as its file system. Our proposed system can 
formulate a proper replication scheme to effectively use the storage space 
under the limited storage devices. Our replication strategy avoids unwanted 
duplication of unpopular file and improves the utilization of storage space.  

CHALLENGES TO BE ADDRESSED 

In attempting to create IRM model for file replication on Hadoop Distributed 
File System, the following challenges must be addressed along the way and will 
shape the solutions we choose. Because IRM is specifically used within the P2P 
system some of the challenges are came from P2P environment. HDFS has its 
own replication policy we have to make several changes in the environment to 
achieve the expected outcome. By providing the several replicas Hadoop 
guarantees availability and fault tolerance and changing this policies means we 
are playing with its features of availability. Again we have design the Hadoop 
cluster of heterogeneous commodity computers. Maintaining load balancing in 
this type of cluster is little complex as in the homogeneous computer cluster. As 
unstructured data is gathered in new levels, the analysis, rather than the storage 
of this data becomes a challenge. To address this problem set, new 
methodologies and prototypes are being developed and carried out. 

CLOUD CHALLENGES  

A cloud OS’ scalability comes at a price. Because a cloud is used by many of 
users, it has to be highly scalable and always usable. Thus, the only 
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characteristic it can give up is data consistency. The Amazon cloud OS has 
covered a weaker consistency model known as “Eventual Consistency” [5]. 
Under the ultimate consistency model, the system assures that if no new updates 
are made to an object, finally all accesses will return the last modified value. 

Long latency: Since Amazon services are accessed through the network, the 
latency could be substantial. 

Horizontal scaling: All Amazon cloud services are based on horizontal scaling.. 

HADOOP 

It is a framework of tools, it is not single software that you can download on 
your computer and say you have downloaded Hadoop. So what is this 
framework is used for the objective of this tools is to support running 
application on big data. Hadoop is open source tools and it is distributed under 
apache license so this guaranties that no particular company is controlling the 
direction of Hadoop and it is maintained by apache. The keyword behind 
Hadoop is big data. Big data is creating challenges which Hadoop is addressing 
and challenges are created at three different level Velocity, volume, and variety. 

1. Velocity-Lot of data is coming at very high speed. 
2. Volume-Volume of data is gathered and it’s growing and growing. 
3. Variety-There is all sort of variety; it has Audio, Video & text files. 

Hadoop is designed to scale up from one server to thousands of servers, each 
offering local storage and computation. It provides high-availability and it is 
designed to detect failure itself. 

In a traditional approach an enterprise will get a powerful computer and it will 
feed whatever the data is available to this computer and the computer performs a 
good job until a certain point, a point will come when this computer will not be 
able to do a processing anymore because it is not suitable and the big data is 
growing and growing so traditional approach has its limitations when it comes 
to big data.   

Hadoop takes a very different approach than the enterprise approach, it breaks 
the data into smaller pieces and that is why it is able to deal with big data. 
Breaking the data into similar pieces is good idea but then how are you going to 
perform the computation? So it breaks the computation as well and sends each 
piece of computation to each piece of data so that all computations will be 
finished in equal amount of time. When all this computation is finished then the 
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results are getting combine together and this is send back to the application as a 
combined overall result.  

ARCHITECTURE 

The Hadoop architecture has two main components. 

1. MapReduce 
2. File System(HDFS-Hadoop Distributed File System) 

As already discussed it is set of tool and used to run Applications on big data. 
Several projects are started under the umbrella of Hadoop. One important thing 
about the Hadoop is that it works on the distributed model. We are not talking 
about one powerful computer we are talking about several low cost computer 
called commodity hardware. Hadoop is Linux based set of tool so we have to 
install Linux on all these low cost computers.  

TASK TRACKER AND DATA NODE 

The job of task tracker component is to process a task that has been given to this 
particular node and the job of the data node is to manage the data that has been 
provided to this node. All this computer is called slaves because we have one 
master. Difference between the master and slaves are the master will have two 
additional components that are running on the master computer. It would have 
Task Tracker and Data Node as well just like any other machines but additional 
components are Job Tracker and Namenode. Job Tracker and Task Tracker are 
high level components of MapReduce similarly the Name Node and Data Node 
is fall under the umbrella of HDFS file system. 

 
Figure 3.Architecture of Hadoop 
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The application that is running on Hadoop calls a master node. One of the 
attribute of Hadoop is that it is a batch processing set of tools it maintains the 
queue of jobs provided by applications. Once the task is completed application 
will informed and results would be given back to the application. The role of job 
tracker component running on the master node is to break down the bigger task 
into smaller pieces and send each small piece of computation to the task tracker 
so they will perform their small piece and sends result back to the job tracker 
then it will combines the result together and it will sends the collective final 
result to the application. Name node running on the master node is responsible 
to keep an index of which data is residing on which Datanodes and application 
contacts to Namenode and it tells the application to go to this particular 
computer to get required data so application is not depends on Namenode to get 
data. The good think about Hadoop is that it is fault tolerant. By default Hadoop 
maintains three copies of each file and these copies are scattered along different 
computers. So this way when a computer fails the system keeps on running and 
data is available from different Node. This is one of the important features of 
Hadoop. A same policy is applied for the task tracker also if the task tracker is 
failed the Job Tracker will ask another Task tracker to perform the same job. If 
the master computer dies then it would be single point of failure but Hadoop has 
taken care of that as well. The tables that are maintained by the Namenode are 
having all the index where the data is residing all those tables are backed up & 
the backup copies are copied over the different computers. An enterprise version 
of Hadoop is maintaining the two master nodes such as main master and backup 
master.  

 
Figure 4.Hadoop MapReduce model 
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The Hadoop framework itself is mostly written in the Java programming 
language, with some native code in C and command line utilities written as 
shell-scripts. 

THE DESIGN OF HDFS 

The HDFS is design to support very large files with the provision of streaming 
of the data. 

VERY BIG FILES 

The definition of the very large file is the size of the file is more than gigabytes 
and terabytes. The Hadoop cluster can capable to store the file size of petabytes. 

STREAMING DATA ACCESS 

HDFS is suitable for the system where the data is written once and read many 
times that is it is not suitable for the system in which the data is updated very 
frequently. It divides the data in small chunks called blocks and when the data 
file is requested the data is provided block wise to reduce the latency time. 

COMMODITY HARDWARE 

Most of the file systems are relay on the expensive file server, to develop and 
maintain such kind of file server the cost is very high. The Hadoop provide a 
way to organize the cluster by using the low cost commodity computers. 

LIMITATIONS 

• Low-latency data access. 
• It is not suitable for the applications to which required very faster access 

speed. 
• Lots of small files. 
• The Hadoop is keeping the metadata about the file blocks at the name node 

and if we storing small size file the size of metadata will be more than the 
size of file. Hence it is not suitable for the small size files. 

• Multiple writers, arbitrary file modifications. 
• It is very best for the static files such as images and videos which is not 

updating more frequently. 
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DESIGN AND IMPLEMENTATION OF 
OPTIMUM REPLICA MANAGEMENT IN HDFS 
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ABSTRACT 

In this paper, we have built a Cloud Storage system using the cluster 
computing with HDFS by making optimized replication management 
scheme. Using the Hadoop with the combination of MapReduce is 
the best way to deal with the big data. Hadoop maintains multiple 
Replicas of each data file. Hadoop is using the Triplication (three 
replica of each block) policy to replicate the data within the cluster 
by using this policy the Hadoop guarantees data availability and fault 
tolerance. Distributed file system is using the cluster of computers 
which are located apart from each other. 

In this paper, we implemented a new way of the replication called 
“IRM for cloud” which creates the replica of only those file that are 
to be needed very frequently and keeping the replica on the 
requesting node may decrease access time and guarantees the full 
utilization of the storage space. This system provides optimal replica 
number as well as minimizes the access time required for the nodes 
to access replicas by placing the data blocks at the requesting node. 

KEYWORDS: Big Data, Cloud Storage, Hadoop, Heterogeneous 
Clusters, MapReduce 

INTRODUCTION 

Cloud storage (or data storage as a service) is the storage service provided by 
the cloud as Infrastructure as a Service (IaaS). Within this service, storage is 
provided as per the demand. The cloud storage hides the complexity of the 
existing infrastructure and provides the user very simple storage. It hides from 
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the user whether the data is stored at local computer or whether it is present at 
the remote machine. Cloud storage infrastructure is using large set of the 
commodity computers within the cluster by using the distributed file system.  

Cloud computing can merge physical and logical resources to provide 
computing services such as Software as a Service (SaaS), Platform as a Service 
(PaaS) and Infrastructure as a Service (IaaS). 

Most of the cloud storage providers are using the large servers at datacenter, 
maintaining such big servers is very costly and reliable. That is storing data and 
managing this data at the low cost is a big issue for small and large companies. 
Most of the peoples are come up with different techniques to provide the 
solution. But these solutions are also costly and very difficult to implement and 
maintain. Recently the cloud storage providers are using the cluster of 
commodity computers to solve the above discussed problem. In the cluster 
computing many commodity computers or storage nodes are interconnected to 
provide large storage capacity servers but storage nodes connected in the cluster 
are suffering from the problem of scalability. In this report, we have discussed 
the cluster design and setup by using the Hadoop Distributed File System. If we 
combine all of the available computers in a cluster with 30 computers of above 
mentioned stipulations, it can provide 30×40=1200 GB of storage capacity. This 
way of organizing storage is very cost effective because any companies or 
institutions are having these resources. Without purchasing any extra hardware 
or software components, they can build their own storage systems. 

 
Figure 1.Cloud Storage system 
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The backup mechanism of HDFS is very reliable but it comes up with the 
burden of storage space. When the file is newly written or updated in the HDFS 
even if only some of the blocks are updated then the triple duplicates or three 
replicas are generated just to prove reliability. 

Therefore, there is large number of duplication of data blocks in the system, and 
it also creates the problem with the usage of storage space. By these policies to 
store a file in HDFS we require four times of storage space and due to this 
threefold amount of space the cost of storage is increased. For common person 
or small scale industry it is not affordable to pay quadruple amount for the file, 
and if the size of file is larger than size of duplicate data is also large. 

To decrease the cost of cloud storage there is need of dynamic storage and 
management mechanism which creates the replicas as per the demand by 
observing the popularity of the replica and keeps the replica at proper node so 
that the utilization of the replica should be full. 

The number of replicas for popular file should be more as compare to unpopular 
file. More number of replicas of popular file will increase availability and load 
balancing and improve overall performance. 

So we are proposing the technique, it is not an algorithm because we are not 
following the steps. We are just interested to create the replica of only those file 
that are required very frequently. So what we have to do is that we have to keep 
track of the record that which file is accessed by which node and how many 
number of times. By finding the access rate of the file we can find the popularity 
rate of the file. And we replicating only those files on the several nodes whose 
popularity is higher that only those file that are accessed several times. Our new 
replication technique called “IRM for the cloud” is efficient and reliable. IRM 
for cloud storage technique limits the added time cost for accessing the file in 
the distributed file system such as HDFS and at the same time improves the 
efficiency of the storage in the cluster by keeping proper number of replicas on 
the nodes. 

By changing the replication factor of the system we can minimize the replica 
overhead but harm to the reliability factor. But by replicating the data blocks of 
only that file which is really popular and being access more frequently than 
other files we can increase the reliability and availability of the popular file. The 
proposed system required good network connection i.e. minimum network 
traffic and high speed primary memory (8GB minimum). The connection 
between Master and Slaves is fast and safe. We are using VMware tool for 
testing purpose with three virtual machines having commodity computer 
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specifications. The project provides much better storage architecture by using 
IRM based replication concept. 

CLUSTER SETUP 

The tested cluster consists of three homogeneous nodes, whose parameters are 
summarized in Table III. All nodes are connected with 1 Gbps Ethernet 
network. On each node, Ubuntu 64 Bit Operating system is installed.  Installed 
Java version is 1.6.2 and Hadoop version is 0.20.2. The size of HDFS block is 
64 MB. 

Table 1. Specification of the commodity computers in the cluster. 
Node CPU Memory Disk Space
NameNode (Master) 1 1 GB 20 GB 
DataNode1 (Slave 1) 1 1 GB 20 GB 
DataNode2 (Slave 2) 1 1 GB 20 GB 
 
INSTALLATION OF HADOOP ON UBUNTU LINUX WITH 
SINGLE-NODE CLUSTER 

In this section we will discuss some of the steps provided by Michael g. Noll on 
their blog. It will tell us how to run Hadoop in the Ubuntu Linux. Hadoop set of 
a library that is framework is written in java. It is having the features of Google 
file system (GFS) 

The main goal of this section is to begin an installation and running the simple 
Hadoop. 

For this purpose, we require following software versions:  

• Operating system Ubuntu Linux 10.04 LTS (deprecated: 8.10 LTS, 8.04, 
7.10, 7.04) 

• Software Hadoop 1.0.3, released May 2012.  
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Figure 2.Yahoo Cluster of machines running Hadoop 

REQUIREMENTS 

SUN JAVA 6 

To run the Hadoop first of all we have to install java so first we will see how to 
install java. 

Figure 3.Installation of Java 

The java that is full JDK which will be placed in /usr/lib/jvm/java-6-sun  

CREATING A DEDICATED HADOOP USER 

For the safety purpose we can make the dedicated user account for the Hadoop 
and set the entire configuration for this user only. 
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Figure 4.Adding hduser and the Hadoop group in local machine 

CONFIGURING SSH 

To run the Hadoop it requires SSH access. First of all, we have to generate SSH 
key. 

 
Figure 5.Generation of SSH key 

  We have to alter SSH access to our local machine with this newly created key. 

 
Figure 6.Creating SSH access 

The last step is to try out the SSH setup by linking to your local machine with 
the hduser user. 

 
Figure 7.Checking the SSH access. 
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MAKING IPV6 DISABLE 

To prohibit it from binding the Hadoop to the IPv6 addresses of Ubuntu box. 

To make disable IPv6 on Ubuntu machine open /etc/sysctl.conf and add the 
following lines in it. 

 
Figure 8.Making Disable the IPv6 

After doing this we have to reboot our machine for applying changes. 

INSTALLING HADOOP  

Download Hadoop from the apache website and keep it in the folder 
/usr/local/hadoop. 

 
Figure 9.Installing Hadoop 

CHANGES IN $HOME/.BASHRC 

Write the following line to the file $HOME/.bashrc.  
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Figure 10.Changes in $HOME/.bashrc 

Before proceeding further, we should learn about the Hadoop Distributed File 
System (HDFS). It is a distributed file system. It is running on low cost 
commodity hardware. It is highly fault-tolerant.  

 
Figure 11.The Hadoop Distributed File System: Architecture and Design 
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CHANGING THE CONFIGURATION 

hadoop-env.sh 

We have to change the variable JAVA_HOME. This variable is present in the 
file conf/hadoop-env.sh. We have to set this variable to the Sun JDK/JRE 6 
directory. 

 
Figure 12.changing the JAVA_HOME variable 

conf/*-site.xml 

Now here we are configuring the actual location where the Hadoop will place 
their data and the networks ports for listening. 

 
Figure 13.changes in conf/*-site.xml 

Conf/core-site.xml: 
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Now make changes to conf/core-site.xml: 

Add the following lines between the <configuration> ... < /configuration> tags 
in the configuration XML file. 

In file conf/core-site.xml: 

 
Figure 14.Changes in file conf/core-site.xml 

In file conf/mapred-site.xml: 

 
Figure 15.Changes in conf/mapred-site.xml 
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In file conf/hdfs-site.xml: 

 
Figure 16.Changes in conf/hdfs-site.xml 

FORMATTING THE HDFS FILE SYSTEM  

Before starting the cluster we have to format the Hadoop Distributed File 
System. We have to do this first time when we are starting the cluster. Don’t try 
to format the cluster when it is running otherwise you will lose all data. 

To format the file systems run the command 

 
Figure 17.Command to format Namenode 

The output of the above command will be as follows. 

 
Figure 18.Formatting the file system 
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Now to start our single-node cluster: 

Run the command: 

 
Figure 19.Command for Starting the cluster 

This will start the daemons like Namenode, Datanodes, Task tracker and a Job 
tracker on our machine. 

The output of the above command will be. 

 
Figure 20.Running the cluster 

To check whether all the daemons are started or not use the JPS command. 

 
Figure 21.Output of Job Process Status Command 

STOPPING THE SINGLE-NODE CLUSTER 

To stop the cluster run the following command. 
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Figure 22.Stopping the cluster 

RUNNING THE HADOOP ON UBUNTU LINUX WITH 
MULTIPLE -NODE CLUSTER 

In this section we will describe how to setup multi node cluster using the 
Hadoop. In a previous section, we have seen how to setup Hadoop on single 
node cluster. Now we have got some idea about the Hadoop installation.  

APPROACH AND STRUCTURE 

To create the multi node cluster we are required to Ubuntu boxes. So it is easy to 
install Hadoop for each of the two Ubuntu boxes and in the second phase merge 
these two separate node cluster into one multi node cluster. In this case one 
Ubuntu box will be operating as Master and other will be acting as slave. 

 
Figure 23.Approach and structure 
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CONFIGURING SINGLE-NODE CLUSTERS 

In the previous section we have learnt how to setup the single node cluster using 
Hadoop. We have to perform same settings on both of the machines to avoid the 
problems. To make the multi node cluster we have to make following changes in 
the Hadoop configuration to make Master and Slaves. 

NETWORKING 

To form both the machine into the cluster both machine should be in the 
network. The best way is to put both the machine in the same network that is 
connecting it by using any centralize device and configure the network interface 
address to 192.168.0.x/24.  

To make it easy, we will assign the IP address 192.168.0.1 to master and 
192.168.0.2 to the slave. And update the file /etc/hosts on both machines with 
the following lines: 

 
Figure 24.Host Configuration 

SSH access 

We have to make same changes with the master SSH key. Now we have to copy 
the public SSH key. 

 
Figure 25.Key Based SSH Implementation 

Then connecting from master with the master… 
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Figure 26.Key Based SSH Implementation Success 

Connecting the master to the slave. 

 
Figure 27.Connection Master to the Slave 

HADOOP 

Cluster Overview (the goal) 

This section will tell us how to set one machine as master and other as slave. 
The master node will also acts as slave. The master node run the Namenode and 
Job tracker daemons while slave will run the Data node and Task tracker 
Daemons. Master node is responsible for management of the slave nodes. Also 
store the data and perform computation as well. 
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Figure 28.View of Multi node cluster 

CONFIGURATION 

Conf/masters (master only) 

The file conf/masters will determine on which machines Hadoop will initiate 
secondary Name nodes. The secondary NameNode unites the fsimage and the 
edit log files sporadically and keeps edit log size minimum. 

conf/slaves (master only) 

This file contains list of hosts where the Hadoop slave daemons are running. 

On master machine, update conf/slaves that it looks like this: 

 
Figure 29.conf/slaves File 

If you have extra slave nodes, just add them to the conf/slaves file, one 
hostname per line. 

conf/*-site.xml (all machines) 
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We have to change the conf/core-site.xml file on all machines as follows. 

First we have to change fs.default.name parameter it specifies the Namenode 
and the port number of name node.  

 
Figure 30.conf/*-site.xml 

Secondly, we have to change the mapred.job.tracker parameter it specifies the 
JobTracker and port.  

 
Figure 31.conf/*-site.xml 

Third and very important we have to change the default replication factor. It 
defines how many replicas for a given block has to be created. The default value 
of replication factor that is dfs replication is three. However, we have only three 
nodes available, so we set dfs.replication to two. 

 
Figure 32.Changing Default Replication 
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ADDITIONAL SETTINGS 

There are some more configuration options but that are not much important. 
Such configurations are as follows, 

In file conf/mapred-site.xml: 

“mapred.local.dir“ 

It is the directory where the temporary data of the MapReduce is saved. 

 “mapred.map.tasks“ 

Try to use the multiple number of slaves that is task and it should be in multiple 
of ten. (i.e., number of TaskTrackers). 

“mapred.reduce.tasks“ 

As a rule, use num_tasktrackers * num_reduce_slots_per_tasktracker * 0.99.  

FORMATTING THE HDFS FILE SYSTEM IN MULTI 
NODE CLUSTER 

As seen in the previous section before starting the cluster we must format the 
Hadoop file system. 

To format run the command 

 
Figure 33.Command Formatting the HDFS file system in multi node 
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STARTING THE MULTI-NODE CLUSTER 

To start the multi node cluster run the command bin/start-all.sh on the master 
machine 

 

 
Figure 34.Command Starting the Multi-Node Cluster 

After startup of the cluster following Java processes are running on master… 

 
Figure 35.Checking Numbers of Running Datanodes                                                      

and Namenodes from Master 

Following processes are running over the slaves. 

 
Figure 36.Checking Numbers of Running Datanodes and Namenodes from Slave 

CORPIRM TECHNIQUE 

Instead of passively replicating files in the HDFS file system on several 
Datanodes, IRM harmonically integrates file replication and consistency 
maintenance by letting each node autonomously determine the need of file 
replication and replicas creation is based on query rate for the file. The basic 
idea of IRM is to use file query update rate to direct file replication and 
consistency maintenance. When node itself queries a file frequently, placing a 
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replica in the node can improve the query efficiency and make a full use of 
replicas. 

IRM file replication places replicas in frequently visited nodes to guarantee high 
utilization of replicas and meanwhile reduce underutilized replicas and overhead 
of consistency maintenance. 

It optimally chooses source files to replicate and replicate them in physically 
close nodes and tries to minimize the number of replicas. To optimally choose 
the source files, it considers file visit rate. An unpopular file does not need to 
have many replicas since the replicas would have low probability to be visited.  

IMPORTANT FILES AND THEIR FUNCTIONS 

• Namenode.java: This file is used to give update message of metadata (logs) 
• CorpIRM.java: This file is developed by us. It will decide when to replicate 

the blocks and where to replicate. Data block handling code is present in 
this file 

• Fsnamesystem.java: It finds what operation is performed by the Namenode 
and provides these details to file system image. 

• FSConstant.java: This file sets all File System Constants to null for safety 
purpose. 

• Load.txt It keeps the record of count of access. Each time file is accessed 
the count is incremented by one. 

UML DIAGRAMS 

USE CASE DIAGRAM 

In the simple language we can say it shows the interaction of the user with the 
system. It also shows different types of user of the system and also shows how 
they are interact with the system. 

It provides the higher level view of the system. In this diagrams there are a use 
case which shows the sequence of actions performed by the actor and these are 
measurable. It also has an actor; the actor is a person or any external source that 
plays with the system. It also contains association; the association can be drawn 
by the solid line between actor and use cases. Before drawing the use case 
diagram first of all we have to identify all of the actors. We have to ask 
questions to the actors to get the use case that is how they are interacting with 
system. 
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TaskTracker

<<include>> <<include>>

<<include>>

<<include>>

<<include>>

<<include>>

Data Analyst

Admin
JobTracker

Secondary NameNode

<<include>>
NameNode

DataNode

Data Resource

<<include>>

 
Figure 37.Use Case Diagram of System 

DEPLOYMENT DIAGRAM  

Deployment diagrams are used to see the virtual view of the physical 
components of a system onto which the software module can be installed. 
Deployment diagrams are used to describe the stable preparation view of a 
system. Deployment diagrams can be made by nodes and their relationships. 
The name Deployment itself tells the purpose of the diagram. These diagrams 
are used to show the hardware configuration where we are going to install the 
particular software. The deployment diagram and component diagrams are 
related to each other because the component diagram provides us the view of the 
hardware component. These diagrams are very useful for system engineers. 
Before drawing this diagram we should know about the nodes and relationship 
between the nodes. By using this deployment diagram one can visualize the 
hardware and can write the software program according to the hardware. 
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Namenode

EditLog FsImageEditLog FsImage

DataNode

Data BlocksData Blocks
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TaskTrackerTaskTracker
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Semistructure Data
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Unstrructured Data
<<artifact>>

Web Site
<<artifact>>

 
Figure 38.Deployment Diagram of System 

COMPONENT DIAGRAM 

The nature and behavior of the component diagram is different. Component 
diagrams are used to view physical faces of the system. Physical faces are like 
documents, files and libraries which is located in the node. It is used to show the 
relationships among components in a system.  Also it can show organization of 
the components. To make executable system this diagrams are used. 

It only describes the component of the system not showing the functionality of 
the system. 

Before drawing this diagram, we have to study about the files used in the 
system, libraries required by the application. 

RESULTS, ANALYSIS & DISCUSSION 

Following are some resultant GUI of Hadoop environment. Showing how the 
multimode clusters with three nodes is started. How the data files are stored in 
the cluster and how the files are accessed from the web application? In VMware 
software tool we have made our three Virtual Machines to form a cluster of 
three commodity computers. VMware software is used to create virtual machine 
and it provides a completely practical set of hardware to the node.  
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Data Analyst NameNode

DataNode 1 DataNode n

3: Check if Request Freqency is n
6: If Statement 3 is true keep the data

1: Request For Data

8: Data Blocks

2: Get Requested data Blocks

7: DataBlocks

4: Fetch From other node

5: Replicate Data
 

Figure 39.Component Diagram of System 

 
Figure 40.Snapshot of VMware with three virtual machines 
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Figure 41.Snapshot of Formatting a Master node 

Before starting the cluster we must have to format Hadoop Distributed File 
System via the Name node. To format the file system we have to run the above 
command that is, 

: bin/hadoop namenode -format 

 
Figure 42.Snapshot of Formatting a Slave Node 
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We have to format each node separately by running the command on each 
machine. 

 
Figure 43.Snapshot of running cluster from Master Machine 

Hadoop cluster can be run in the following two steps. 

In the first phase the daemons Namenode is started on the master and datanodes 
on the slave. 

In the second phase the job tracker is started on the master and task tracker is 
started on the slave. 
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Figure 44.Daemons of Slave Node 

Above processes are running over the slaves. 

 
Figure 45.Daemons of Master Node 

 Above processes are running over the Master. 
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Figure 46.Front end of the project (GUI) 

Above fig shows the front end of the system. The front end is provided with the 
Hadoop Namenode. The page displaying the all the details about the cluster and 
file system and provides links to access the file system and log files. The details 
of cluster are such as Configured capacity, DFS used, Non DFS used, DFS 
remaining, Live Nodes and Dead nodes, etc. 



DESIGN AND IMPLEMENTATION OF  
Page 127   OPTIMUM REPLICA MANAGEMENT IN HDFS 

 
Figure 47.Copying files into the HDFS cluster 

To store the data in the cluster we have to run above command with destination 
address and source address of data. Data stored in the file system is in the forms 
of blocks. The default block size of Hadoop is 64 Mb. 

 
Figure 48.All the files present at Master Node Initially (Replica Factor = 1) 
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As output of the above commands we can see on webpage. In the above figure 
at the initial stage data is placed in the master node only. All of the three files 
are placed in the Master node and 59 blocks are created. 

 
Figure 49.Data files are displaying in the File system 

Whenever we are browsing the file system we can able to see the files and 
access it from the cluster. Front end shows all the details related to the file 
including the Name, Type, Size, Replication, Block Size, Modification Time, 
Permissions, Owner and Group. 

 
Figure 50.Accessing the file within cluster 
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Above figure shows the content of the file is visible to the user. When the file is 
clicked by the user the file is opened and shows Data block chunks from the file. 

 
Figure 51.After third access the replica of file1 is placed at the Slave1 

As shown in the above figure as per our policy we are creating replicas as per 
the demand.slave1 machine has accessed the file2 more frequently therefore the 
replica copy of the file2 is created at the slave1’s Data node.  

 
Figure 52.After third access the replica of file3 is placed at the Slave2 



INNOVATION, OPPORTUNITIES AND CHALLENGES IN BIG DATA              Page 130 

As shown in the above figure as per our policy we are creating replicas as per 
the demand. slave2 machine has accessed the file3 more frequently therefore the 
replica copy of the file3 is created at the slave2’s Data node.  

We are placing the replica as per the node request. We are selecting the node to 
place replica which is requesting for the file block more frequently. We  have set 
the access request maximum count is three and if the node is accessing the same 
file block fourth time then all file blocks are replicated to that node and new 
replica node is created as per the demand. We are selecting a node as per the 
request and hence by keeping the file on that node we can guarantee better 
utilization of replicas. If the replica is available on the same node the access 
time for that file is really improved because all the network traffic and latency is 
discarded if the file is downloading from the same data node. We have shown 
the result from the simulation the time required to access the file from several 
nodes in milliseconds. 

DATA DISTRIBUTION OVER THE CLUSTER 

 
Figure 53.Data Distribution over the Cluster 
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EFFECT OF CORPIRM TECHNIQUE ON ACCESS TIME 

 
Figure 54. Access time from Master 

 
Figure 55. Access time from Slave 1 

 
Figure 56. Access time from Slave 2 
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CONCLUSION 

We have presented a novel approach to prevent excessive number of replicas. 
By using the MapReduce programming model and Hadoop Distributed File 
System in the cluster of commodity computers, we have implemented very cost 
effective way of storing data in the cloud with less number of replicas 
maintenance overhead by replicating only popular files. Also creating the replica 
on the requesting node we can increase the locality of data and minimize the 
access time required to access the file. It decreases network traffic and improves 
the performance of the system considerably. 

Replication is the important part of the Hadoop Distributed File System by 
which the Hadoop can provide availability and reliability but creates more 
unwanted replicas and consumes more storage capacity that is triple of the size 
of data. We have introduced a new replication technique which will create 
replicas as per the demand and as per the popularity, how frequently file can be 
accessed. 
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Chapter 1 

Introduction to Java 

� Java was developed in the year 1995 at Sun Microsystems.

� Java was developed by James Gosling.

� Initially it was called Oak, in honor of the tree outside James Gosling's window; its name

was changed to Java because there was already a language called Oak.

� ����������������	
������	
������Write once, run anywhere����������������������������

software should run on different kinds of computers, consumer gadgets, and the other

devices.

� Unlike most programming languages that generates executable code upon compilation; the

JVM generates byte codes as a result of compilation. Java byte codes are form of

instructions understood by Java Virtual Machine and usually generated as a result of

compiling Java languages source code.
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Java Programs are basically of two types: 

(i) Applications - Applications are the java programs that are designed to run on the local system 

and do not need any web browser to execute.  

(ii) Applets � Applets are the java programs that are created specially to work over internet and 

are executed in a java enabled Web browsers (i.e. Internet Explorer, Mozilla Firefox, Google 

Chrome and Netscape etc).  

���������	
���������������

� Bytecode is a highly optimized set of instructions designed to be executed by the Java run-

time system, which is called the Java Virtual Machine (JVM).

� Translating a Java program into bytecode helps makes it much easier to run a program in 

a wide variety of environments i.e. Windows, Unix, Solaris etc. The reason is 

straightforward: only the JVM needs to be implemented for each platform. 

Java Virtual Machine 

� The JVM or Java Virtual Machine has an interpreter component that enables 

communication between Java Byte Code and a co���������	������
�������������
����� !�

we can run a java code on any platform such as windox xp, windox 98, unix etc. 

� JVM normally reads and execute java statements once at a time. 

� However, a JVM can include JIT (Just in Time) compiler within it. A JIT compiler converts 

all programs to byte code and is thus faster than a conventional JVM. 
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(i) Simple 

Java was designed to be easy for the professional programmer to learn and use effectively. Because 

Java inherits the C/C++ syntax and many of the object-oriented features of C++, most 

programmers have little trouble learning Java. Also, some of the more confusing concepts from 

C++ are either left out of Java or implemented in a cleaner, more approachable manner. In Java, 

there are a small number of clearly defined ways to accomplish a given task.  

(ii) Security 

When we use a Java-compatible Web browser, we can safely download Java applets without fear 

of viral infection or malicious intent. Java achieves this protection by confining a Java program to 

the Java execution environment (sand box area) and not allowing it access to other parts of the 

computer. This control is exercised by JVM.  

(iii) Portability 

Many types of computers and operating systems are in use throughout the world and many are 

connected to the Internet. For programs to be dynamically downloaded to various types of 

platforms connected to the Internet, some portable executable code is needed that can run on any 

environment i.e. the Byte Code. 

(iv) Object-Oriented  

Like C++ , java uses all the OOP concepts like encapsulation, inheritance and polymorphism etc. 

Java is called a purely object oriented language as everything we write inside class in a java 

program.  

(v) Robust 

The multiplatform environment of the Web places extraordinary demands on a program, because 

the program must execute reliably in a variety of systems. Thus, the ability to create robust 

programs was given a high priority in the design of Java. To gain reliability, Java restricts us in a 

few key areas, to force you to find our mistakes early in program development.  

(vi) Multithreaded 

Java was designed to meet the real-world requirement of creating interactive, networked programs. 

To accomplish this, Java supports multithreaded programming, which allows us to write programs 
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that do many things simultaneously. The Java run-time system comes with an elegant yet 

sophisticated solution for multi-process synchronization that enables us to construct smoothly 

running interactive systems.  

(vii) Architecture-Neutral 

A central issue for the Java designers was that of code longevity and portability. One of the main 

problems facing programmers is that no guarantee exists that if you write a program today, it will 

run tomorrow, even on the same machine. Operating system upgrades, processor upgrades, and 

changes in core system resources can all combine to make a program malfunction. The Java 

designers made several hard decisions in the Java language and the Java Virtual Machine in an 

���������	������������������	
���������	��"����"�����	
��#���
��
�"����$��
�����$�%	���������	���

great extent, this goal was accomplished.  

(viii) Distributed

Java is designed for the distributed environment of the Internet, because it handles TCP/IP 

protocols. In fact, accessing a resource using a URL is not much different from accessing a file. 

The original version of Java (Oak) included features for intra address- space messaging. This 

allowed objects on two different computers to execute procedures remotely.  

(ix) Dynamic 

Java programs carry with them substantial amounts of run-time type information that is used to 

verify and resolve accesses to objects at run time. This makes it possible to dynamically link code 

in a safe and expedient manner. This is crucial to the robustness of the applet environment, in 

which small fragments of byte code may be dynamically updated on a running system. 

Program 1.1 WAP ����
���������	��#��������������������$!�

Solution:  

class Example  

{

public static void main (String args[])  

{

6



System.out.println ("Welcome to Java World");  

}

}

Output: 

Welcome to Java World  

How to compile the above program: 

To compile the Example program, execute the compiler, javac, specifying the name of the source 

file on the command line, as shown here:  

C:\>javac Example.java  

The javac compiler creates a file called Example.class that contains the byte code version of the 

program. As discussed earlier, the Java byte code is the intermediate representation of our program 

that contains instructions the Java interpreter will execute. Thus, the output of javac is not code 

that can be directly executed. To actually run the program, we must use the Java interpreter, called 

java. To do so, pass the class name Example as a command-line argument, as shown here:  

C:\>java Example  

When the program is run, the following output is displayed: Welcome to Java World  

Explanation of above program 

public static void main(String args[]) 

All Java applications begin execution from main ( ) function. (This is just like C/C++.)  

� The public keyword is an access specifier, which allows the programmer to control the 

visibility of class members. When a class member is preceded by public, then that member 

may be accessed by code outside the class in which it is declared.  

� The keyword static allows main ( ) to be called without having to instantiate a particular 

instance of the class.  

� The keyword void simply tells the compiler that main ( ) does not return a value.  
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� As stated, main ( ) is the method called when a Java application begins. Keep in mind that 

Java is case-sensitive. Thus, Main is different from main. 

� String args[ ] declares a parameter named args, which is an array of instances of the class 

String. (Arrays are collections of similar objects.) Objects of type String store character 

strings. In this case, args receives any command-line arguments present when the program

is executed.  

System.out.println ("This is a simple Java program."); 

������
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Output is actually accomplished by the built-in println( ) method. In this case, println( ) displays 

the string which is passed to it.  

Program 1.2 WAP to initialize an integer variable num to 100, then display the value of num 

and num × 2.  

Solution:  

class Test  

{

public static void main(String args[])  

{

int num;  

num = 100;  

System.out.println("This is num: " + num);  

num = num * 2;  

System.out.print("The value of num * 2 is ");  

System.out.println(num);  

}

}
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Output: 

This is num: 100  

The value of num * 2 is 200  

Note: Here this program must saved with the file name Test.java 

DATA TYPES 

Java defines eight simple types of data: byte, short, int, long, float, double and Boolean. These can 

be put in four groups:   

� Integers: This group includes byte, short, int, and long, which are for whole valued signed 

numbers.  

� Floating-point numbers: This group includes float and double, which represent numbers 

with fractional precision.  

� Characters: This group includes char, which represents symbols in a character set, like 

letters and numbers.  

� Boolean: This group includes boolean, which is a special type for representing true/false 

values.  

S. N. Name Size Range Type

1 byte 1 byte -28 to 28-1

Integer
2 short 2 byte -216 to 216-1

3 int 4 byte -232 to 232-1

4 long 8 byte -264 to 264-1

5 float 4 byte -232 to 232-1
Floating Point

6 double 8 byte -264 to 264-1

7 char 2 byte -216 to 216-1 Character

8 boolean
1 byte (Holds either 

T or F)
-28 to 28-1 Boolean
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Why Char in Java is not same as char in C/C++? 

Java uses Unicode to represent characters. Unicode defines fully international 

character set that can represent all of the characters found in human languages. 

Java programs are a collection of identifiers, comments, literals, operators, and keywords etc. Let 

us discuss one by one:  

1. Identifiers 

Identifiers are used for class names, method names, and variable names. An identifier may be any 

descriptive sequence of uppercase and lowercase letters, numbers, or the underscore and dollar-

sign characters. They must not begin with a number, lest they be confused with a numeric literal. 

Again, Java is case-sensitive, so VALUE is a different identifier than Value.

Some examples of valid identifiers/ variables are:  

AvgTemp, count , a4, test , this_is_ok  

Invalid variable names include:  

2count, high-temp, Not/ok  

2. Literals 

A constant value in Java is created by using a literal representation of it. For example, here are 

some literals:  

&''$�()�*$�+,�$������������������

Left to right, the first literal specifies an integer, the next is a floating-point value, the third is a 

character constant, and the last is a string. A literal can be used anywhere a value of its type is 

allowed. 

3. Comments 
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Three types of comments or comment lines are defined by Java i.e. single-line, multiline and 

documentation comment line. Comment lines are never executed during program execution. They 

included in a program just to convey some message to the programmer or user.  

// single line comment: Single line comment is used when comments consists of a line.  

/* multi line Comment*/: Multiline comment is used when comments consist of more 

than one line.  

/** documentation Comment */: Documentation comment is used to include 

documentation part of a program.  

4. Java Keywords 

There are 49 reserved keywords currently defined in the Java language. These keywords, combined 

with the syntax of the operators and separators, form the definition of the Java language. These 

keywords cannot be used as names for a variable, class, or method. 

abstract continue goto package synchronized

assert default if private this

boolean do implements protected throw

break double import public throws

byte else instanceof return transient

case extends int short try

catch final interface static void

char finally long strictfp volatile

class float native super while

const for new switch

OPERATORS 

1. Arithmetic Operators 

Arithmetic operators are used in mathematical expressions in the same way that they are used in 

algebra. The following table lists the arithmetic operators:   
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Operator Result

+ Addition

� Subtraction (also unary minus)

* Multiplication

/ Division

% Modulus

++ Increment

+= Addition assignment

�= Subtraction assignment

*= Multiplication assignment

/= Division assignment

%= Modulus assignment

� � Decrement

The operands of the arithmetic operators must be of a numeric type.  

2. The Bitwise Operators 

Java defines several bitwise operators which can be applied to the integer types, long, int, short,

char, and byte. These operators act upon the individual bits of their operands. They are 

summarized in the following table: 

Operator   Result 

~    Bitwise unary NOT  

&    Bitwise AND  

|    Bitwise OR  

^    Bitwise exclusive OR  

>>    Shift right 

>>>    Shift right zero fill  

<<    Shift left  

&=    Bitwise AND assignment  

|=    Bitwise OR assignment  

^=    Bitwise exclusive OR assignment  

>>=    Shift right assignment  
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>>>=    Shift right zero fill assignment  

<<=    Shift left assignment 

3. Relational Operators 

The relational operators determine the relationship that one operand has to the other. Specifically, 

they determine equality and ordering. The relational operators are shown here:  

Operator   Result 

==    Equal to  

!=    Not equal to  

>    Greater than  

<    Less than  

>=    Greater than or equal to  

The outcome of these operations is a boolean value. The relational operators are most frequently 

used in the expressions that control the if statement and the various loop statements.  

4. The Assignment Operator 

The assignment operator is the single equal sign, =. The assignment operator works in Java much 

as it does in any other computer language. It has this general form:  

var = expression;  

Here, the type of var must be compatible with the type of expression. The assignment operator 

does have one interesting attribute that you may not be familiar with: it allows you to create a chain 

of assignments. For example, consider this fragment:  

int x, y, z;  

x = y = z = 100; // set x, y, and z to 100  

This fragment sets the variables x, y, and z to 100 using a single statement. This works because 

the = is an operator that yields the value of the right-hand expression. Thus, the value of z = 100 

is 100, which is then assigned to y, which in turn is assigned to x. Us�
���������
�	%������
��
���

is an easy way to set a group of variables to a common value. 
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5. Conditional Operator 

Java includes a special ternary (three-way) operator that can replace certain types of if-then-else 

statements. The conditional operator has this general form:  

expression1 ? expression2 : expression3 

Here, expression1 can be any expression that evaluates to a boolean value. If expression1 is true, 

then expression2 is evaluated; otherwise, expression3 is evaluated. The result of the ? operation is 

that of the expression evaluated.  

Program 1.3 Demonstration of conditional operator. 

Solution: 

class Ternary 

{

public static void main(String args[])  

{

int i, k;  

i = 10; 

k = i < 0 ? -i : i;  

System.out.print("Absolute value of ");  

System.out.println(i + " is " + k);  

i = -10; k = i < 0 ? -i : i;  

System.out.print("Absolute value of ");  

System.out.println(i + " is " + k);  

}

}

Output: 
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Absolute value of 10 is 10  

Absolute value of -10 is 10 

OPERATORS PRECEDENCE TABLE 

Assignment 1 

Short Type Questions 

1. Define Byte Code in Java. 

2. Why Java is called Platform independent language. 

3. Why java programs are secure over internet. 

4. Discuss the role of JVM. 

5. What is conditional operator? Discuss its syntax. 

6. Why java is called write once, run anywhere language? 

7. Why the function main () is always declared as static? 

Long Type Questions 
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1. Discuss the features of java which makes it most powerful language. 

2. Write a Java program to display your college name. 
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Chapter 2 

��������������%������

A programming language uses control statements to cause the flow of execution to advance and 
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into the following categories: selection, iteration, and jump. 

� Selection statements allows program to choose different paths of execution based upon the

outcome of an expression or the state of a variable.

� Iteration statements enable program execution to repeat one or more statements (that is,

iteration statements form loops).

� Jump statements allow����	������	��-�������
���
	
�
����%����	
��.�	%���������	
��	l

statements are examined here.

SELECTION STATEMENTS 

1. if Statement

�����%��������
�������������	
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through two different paths. Here is the general form of the if statement:  

if (condition)

{

statement1; 

}

else 

{

statement2; 

}
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Here, each statement may be a single statement or a compound statement enclosed in curly braces 

(that is, a block). The condition is any expression that returns a boolean value. The else clause is 

optional. The if statement works like this:  

If the condition is true, then statement1 is executed. Otherwise, statement2 (if it exists) is executed. 

Program 2.1 WAP to check whether a person is old or young. A person will be said old if his 

age is above 35 and young if his age is below 35. 

Solution:��

class Man  

{

public static void main(String args[])  

{

int age= 49;  

if(age>=35)  

System.out.println("Old");  

else  

System.out.println("Young");  

}

}

Output:

Old

2. Nested ifs 

A nested if is an if statement that is the target of another if or else. Nested ifs are very common in 

programming. When you nest ifs, the main thing to remember is that an else statement always 
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refers to the nearest if statement that is within the same block as the else and that is not already 

associated with an else. 

3. The if-else-if Ladder 

A common programming construct that is based upon a sequence of nested ifs is the if-else-if 

ladder. It looks like this:  

if (condition1) 

statement1;  

else if (condition2)  

statement2;  

000000000���

000000000���

else statement3;  

The if statements are executed from the top to down. As soon as one of the conditions controlling 

the if is true, the statement associated with that if is executed, and the rest of the ladder is bypassed. 

If none of the conditions is true, then the final else statement will be executed. 

Program 2.2 WAP to calculate division obtained by a student with his percentage mark 

given. 

Solution:  

class Result  

{

public static void main(String args[])

{

int mark= 76;  

if(mark>=60)  
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System.out.println("1st Division");  

else if(mark>=50 && mark<60)  

System.out.println("2nd Division");  

else  

System.out.println("3rd Division");  

}

}

Output:

1st Division 

Switch Statements 

�����"������������
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execution to different parts of your code based on the value of an expression. As such, it often 

provides a better alternative than a large series of if-else-if statements. Here is the general form of 

a switch statement:  

switch (expression)  

{

case value1: // statement sequence break;  

case value2: // statement sequence break; 

...

case valueN:��

// statement sequence break;  

default: // default statement sequence  

}
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Program 2.3 WAP to illustrate the use of switch case statements. 

Solution:  

class SampleSwitch  

{

public static void main(String args[])  

{

for(int i=0; i<6; i++) switch(i)  

{

case 0:  

System.out.println("i is zero.");  

break;  

case 1:  

System.out.println("i is one.");  

break;  

case 2:  

System.out.println("i is two.");  

break;  

case 3:  

System.out.println("i is three.");  

break; 

default:  

System.out.println("i is greater than 3.");  

}

}

}
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Output:

i is zero.  

i is one.  

i is two.  

i is three.��

i is greater than 3.  

i is greater than 3. 

ITERATION STATEMENTS 

������� �������	
� �������
��� ���� %	�$� "���$� �
�� �	-while. These statements create what we 

commonly call loops. As you probably know, a loop repeatedly executes the same set of 

instructions until a termination condition is met. 

1. while loop 

����"����		�������������	���%�
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its controlling expression is true. Here is its general form:  

initialization  

while (condition)  

{

// body of loop  

Increment/ decrement  

}

The condition can be any Boolean expression. The body of the loop will be executed as long as 

the conditional expression is true. When condition becomes false, control passes to the next line 

of code immediately following the loop. The curly braces are unnecessary if only a single statement 

is being repeated. 

22



Program 2.4 �&'�����
����������	��#�����
��	���$�()�
������
�	���
�������!

Solution:  

class Print

{

public static void main(String args[])  

{

int n = 0;  

while(n <10)  

{

System.out.println("Java is good");  

n++;  

}

}

}

2. do while Loop 

If the conditional expression controlling a while loop is initially false, then the body of the loop 

will not be executed at all. However, sometimes it is desirable to execute the body of a while loop 

at least once, even if the conditional expression is false to begin with. The do-while loop always 

executes its body at least once, because its conditional expression is at the bottom of the loop. Its 

general form is:  

initialization  

do

{

// body of loop Increment/ decrement  

}
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while (condition); 

Program *!+��&'�����
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Solution:  

class Print  

{

public static void main(String args[])  

{

int n = 0;  

do

{

System.out.println("Java is good");  

n++;  

}

while(n<9);  

}

}

3. for loop 

The general form of the for statement is:  

for(initialization; condition; iteration)  

{

// body  

}

The for loop operates as follows: 

24



� When the loop first starts, the initialization portion of the loop is executed. Generally, this 

is an expression that sets the value of the loop control variable, which acts as a counter that 

controls the loop. It is important to understand that the initialization expression is only 

executed once.��

� Next, condition is evaluated. This must be a Boolean expression. It usually tests the loop 

control variable against a target value. If this expression is true, then the body of the loop 

is executed. If it is false, the loop terminates. 

� Next, the iteration portion of the loop is executed. This is usually an expression that 

increments or decrements the loop control variable. The loop then iterates, first evaluating 

the conditional expression, then executing the body of the loop, and then executing the 

iteration expression with each pass. This process repeats until the controlling expression is 

false. 

Program 2.6 �&'�����
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Solution:  

class Print  

{

public static void main(String args[])  

{

int n ;  

for(n=0; n<10; n++)  

{

System.out.println("Java is good");  

}

}

}
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JUMP STATEMENTS 

Java offers following jump statements: 

� break statement: A break statement takes control out of the loop. 

� continue statement: A continue statement takes control to the beginning of the loop. 

� goto statement: A goto Statement take control to a desired line of a program. 

Program 2.7 WAP to check whether a number is prime or not. 

Solution:  

class Prime  

{

public static void main(String args[])  

{

int n=13, i;  

for(i=2; i<n; i++)  

{

if(n%i==0) 

{��

�������	������
�
2�3���������
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break; 

}

}

if(i==n) 

�������	������
�
2�3���������4�����5#�

}

}
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Output: 

Number is Prime  

CLASSES AND OBJECTS  

A class is a user defined data type which binds data and function into a single unit and objects are 

the instance of a class.  

A class is declared by use of the class keyword. The general form of a class definition is shown 

here:  

class classname  

{

type instance-variable1;  

type instance-variable2;  

type instance-variablen;  

type methodname1(parameter-list)  

{

// body of method  

}

type methodname2(parameter-list)  

{

// body of method  

}

type methodnamen(parameter-list)  

{

// body of method  

}
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}

The data, or variables, defined within a class are called instance variables. The code is contained 

within methods. Collectively, the methods and variables defined within a class are called members 

of the class. 

Program 2.8 WAP to calculate volume of a box with its width, height and depth given. 

Solution:  

class Box  

{

double width;  

double height;  

double depth;  

void volume()  

{

System.out.print("Volume is ");  

System.out.println(width * height * depth);  

}

}

class BoxDemo  

{

public static void main(String args[])  

{

Box mybox1 = new Box(); //create an object mybox1 and allocates memory  

Box mybox2 = new Box(); //create an object mybox2 and allocates memory 

mybox1.width = 10;  
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mybox1.height = 20;  

mybox1.depth = 15;  

mybox2.width = 3;  

mybox2.height = 6;  

mybox2.depth = 9;  

mybox1.volume();  

mybox2.volume();  

}

}

Output: 

Volume is 3000.0  

Volume is 162.0 

The new operator dynamically allocates memory for an object. It has this general form:  

class-var = new classname( ); 

Here, class-var is a variable of the class type being created. The classname is the name of the class 

that is being instantiated. The class name followed by parentheses specifies the constructor for the 

class. A constructor defines what occurs when an object of a class is created.  

Thus the statement:  

Box mybox1 = new Box(); create an object mybox1 and allocate memory to it.  

The above statement can be written in two steps:  

Box mybox1; // declare reference to object mybox1 = new Box(); // allocate memory to a Box 

object 
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CONSTRUCTOR 

A constructor is a special member function having name same as class name. 

� The constructor is automatically called immediately after the object is created, before the 

new 

� operator completes. 

� Constructors look a little strange because they have no return type, not even void. 

� Its purpose is to initialize the object of a class. 

� It is of three types: 

� Default Constructor: Constructor which takes no argument(s) is called Default 

Constructor. 

� Parameterized constructor: Constructor which takes argument(s) is called 

parameterized Constructor. 

� Copy Constructor: Constructor which takes object as its argument is called copy 

constructor. 

� When a single program contains more than one constructor, then the constructor is said to 

be overloaded. 

Program 2.9 WAP to illustrate constructor overloading in java. 
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Solution:  

class Box  

{

double width;  

double height;  

double depth;  

Box(double w, double h, double d)   // Parameterized Constructor  

{

width = w;  

height = h;  

depth = d; 

}

Box()       // Default Constructor  

{

width = -1;  

height = -1;  

depth = -1;  

}

Box(double len)     // Parameterized Constructor  

{

width = height = depth = len;  

}

double volume()  

{

return width * height * depth;  
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}

}

class Overload  

{

public static void main(String args[])  

{

Box mybox1 = new Box(10, 20, 15);  

Box mybox2 = new Box();  

Box mycube = new Box(7);  

double vol;  

vol = mybox1.volume(); 

System.out.println("Volume of mybox1 is " + vol);  

vol = mybox2.volume();  

System.out.println("Volume of mybox2 is " + vol);  

vol = mycube.volume();  

System.out.println("Volume of mycube is " + vol);  

}

}

Output: 

Volume of mybox1 is 3000.0  

Volume of mybox2 is -1.0  

Volume of mycube is 343.0  

THE THIS KEYWORD
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Sometimes a method will need to refer to the object that invoked it. To allow this, Java defines 

this keyword. this can be used inside any method to refer to the current object. It always points to 

the object through which a method is called. We can use this anywhere a reference to an object of 

���������
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To better understand what this refers to, consider the following version of Box ( ):  

// A redundant use of this.  

Box(double w, double h, double d)  

{

this.width = w;  

this.height = h;  

this.depth = d;  

}

This version of Box ( ) operates exactly like the earlier version. The use of this is redundant, but 

perfectly correct. Inside Box ( ), this will always refer to the invoking object.  

THE STATIC KEYWORD

To create such a member, precede its declaration with the keyword static. When a member is 

declared static, it can be accessed before any objects of its class are created, and without reference 

to any object. We can declare both methods and variables to be static.  

The most common example of a static member is main ( ). main ( ) is declared as static because it 

must be called before any objects exist. 

Program 2.10 WAP to demonstrate use of static variables and methods. 

Solution: 

class UseStatic  

{
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static int a = 3;  

static int b;  

static void meth(int x)  

{

System.out.println("x = " + x);  

System.out.println("a = " + a);  

System.out.println("b = " + b);  

}

static  

{

System.out.println("Static block initialized.");  

b = a * 4;  

}

public static void main(String args[])  

{

meth(42);  

}

}

Output: 

Static block initialized.  

x = 42  

a = 3  

b = 12  

As soon as the UseStatic class is loaded, all of the static statements are run. First, a is set to 3, then 

the static block executes (printing a message), and finally, b is initialized to a * 4 or 12. Then main( 
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) is called, which calls meth( ), passing 42 to x. The three println( ) statements refer to the two 

static variables a and b, as well as to the local variable x. 

Note: It is illegal to refer to any instance variables inside of a static method.  

THE FINAL KEYWORD

A variable can be declared as final. Doing so prevents its contents from being modified. This 

means that you must initialize a final variable when it is declared. (In this usage, final is similar to 

const in C/C++/C#.)  

For example:  

final int FILE_NEW = 1;  

final int FILE_OPEN = 2;  

Variables declared as final do not occupy memory on a per-instance basis. Thus, a final variable 

is essentially a constant.��

The keyword final can also be applied to methods (will be discussed in inheritance), but its 

meaning is substantially different than when it is applied to variables.  

GARBAGE COLLECTION  

Since objects are dynamically allocated by using the new operator, you might be wondering how 

such objects are destroyed and their memory released for later reallocation. 

� In some languages, such as C++, dynamically allocated objects must be manually released 

by use of a delete operator. Java takes a different approach; it handles deallocation 

automatically. The technique that accomplishes this is called garbage collection. 

� It works like this: when no references to an object exist, that object is assumed to be no 

longer needed, and the memory occupied by the object can be reclaimed. 

� There is no explicit need to destroy objects as in C++. Garbage collection only occurs 

sporadically (if at all) during the execution of your program. It will not occur simply 

because one or more objects exist that are no longer used. 
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THE FINALIZE () METHOD 

� Sometimes an object will need to perform some action when it is destroyed. For example, 

if an object is holding some non-Java resource such as a file handle or window character 

font, then you might want to make sure these resources are freed before an object is 

destroyed. To handle such situations, Java provides a mechanism called finalization. 

� By using finalization, we can define specific actions that will occur when an object is just 

about to be reclaimed by the garbage collector. 

� To add a finalizer to a class, we simply define the finalize ( ) method. The Java run time 

calls that method whenever it is about to recycle an object of that class. Inside the finalize 

( ) method you will specify those actions that must be performed before an object is 

destroyed. The garbage collector runs periodically, checking for objects that are no longer 

referenced by any running state or indirectly through other referenced objects. Right before 

an asset is freed, the Java run time calls the finalize ( ) method on the object. 

The finalize ( ) method has this general form:  

protected void finalize( )  

{

// finalization code here 

}

Assignment 2 

Short Type Questions 

1. Why java does not provide any destructor? 

2. Why java characters takes 2 byte unlike c/c++, which takes 1 byte of memory. 

3. Define Constructor. 

4. Define class. How memory is allocated dynamically to an object of a class? 

5. What is the meaning of the statement: final int var=10; 

6. Define a static method. 
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Long Type Questions 

&��6���������	��������������������	�����7��6��	����	�����6	���	%�������

2. Write two explicit constructors for a class to calculate the area of rectangle. When a single value 

is passed to the constructor, it should assume that the width and height is the same as the passed 

variable. It should calculate the area accordingly. When two values are passed to the constructor, 

it should calculate the area. 

3. Write a program that does the following: 

�

�

� If m is greater than n, i

�

4. Write a program that displays the total no of multiples of 7 between 1 and 100. 

5. Write short notes on following: 

� Static 

� Final 

� Garbage Collection 

� Constructor 

6. What is constructor overloading? Discuss with an example. 

7. Write a java program to display all the prime factors of 9999. 

8. Write a java program to find sum of all even factors of 5000.

9. Write a java program to find 1+2+3+ ........... 50. 

10. Write java program to display following Pattern: 

��

����

������

�������
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Chapter 3 

Inheritance 

� It is the process by which object of one class can acquire the properties of object of another

class.

� The class, from which properties are inherited, is known as super class.

� The class, to which properties are inherited, is known as sub class. A sub class inherits all

of the variables and methods defined by the super class and add its own, unique elements.

� Inheritance allows the creation of hierarchical classifications.

� To derive a sub class from super class, we use the extends keyword.

� The general form of a class declaration that inherits a superclass is:

class subclass-name extends superclass-name 

{

// body of class 

}

� A sub class can access all the public and protected members of a super class. (By default,

the variable or function of a class are public in nature)

Program 3.1 Demonstration of Simple Inheritance. 

Solution: 

class A 
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{

int i, j;  

void showij()  

{

System.out.println("i and j: " + i + " " + j); 

}

}

class B extends A  

{

int k;  

void showk()  

{

System.out.println("k:" + k);  

}

void sum()  

{

System.out.println (i+j+k);  

}

}

class SimpleInheritance  

{

public static void main(String args[])  

{

A sup = new A ();  

B sub = new B ();  
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sup.i = 10;  

sup.j = 20;  

System.out.println("Contents of super class ");  

sup.showij();  

sub.i = 7;  

sub.j = 8;  

sub.k = 9;  

System.out.println("Contents of sub class");  

sub.showij(); 

sub.showk();  

System.out.println("Sum of i, j and k in sub class");  

sub.sum();  

}

}

A sub class cannot access private members of a super class. 

class A  

{

int i;     // public by default  

private int j;    // private to  

A void setij(int x, int y)  

{

i = x;  
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j = y;  

}

}

class B extends A  

{

int total;  

void sum()  

{   

total = i + j;    // ERROR, j is not accessible as it is private to A  

}

}

class Access  

{

public static void main(String args[])  

{

B sub= new B();  

sub.setij(10, 12); 

sub.sum();  

System.out.println("Total is " + sub.total);  

}

}

Remember 

A class member that has been declared as private will remain private to its class. 

It is not accessible by any code outside its class, including subclasses. (i.e. a 

subclass cannot access the private or protected member of a super class.) 
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Program 3.2 Demonstration of Inheritance. 

Solution:  

class Box  

{

double width, height, depth;  

Box(Box ob)��

{

width = ob.width;  

height = ob.height;  

depth = ob.depth;  

}

Box(double w, double h, double d)  

{

width = w;  

height = h;  

depth = d; 

}

Box()  

{

width = -1;    // use -1 to indicate  

height = -1;    // an uninitialized  

depth = -1;    // box  

}

Box(double len)  

{
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width = height = depth = len;  

}

double volume()  

{

return (width * height * depth);  

}

}

class BoxWeight extends Box  

{

double weight;  

BoxWeight(double w, double h, double d, double m)  

{

width = w;  

height = h;  

depth = d; 

weight = m;  

}

}

class DemoBoxWeight 

{

public static void main(String args[])  

{

BoxWeight mybox1 = new BoxWeight(10, 20, 15, 34.3);  

BoxWeight mybox2 = new BoxWeight(2, 3, 4, 0.076);  

double vol;  
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vol = mybox1.volume();  

System.out.println("Volume of mybox1 is " + vol);  

System.out.println("Weight of mybox1 is " + mybox1.weight);  

vol = mybox2.volume();  

System.out.println("Volume of mybox2 is " + vol);  

System.out.println("Weight of mybox2 is " + mybox2.weight);  

}

}

HOW CONSTRUCTOR METHOD OF A SUPER CLASS GETS CALLED 

� A subclass constructor invokes the constructor of the super class implicitly. 

� When a BoxWeight object, a subclass, is instantiated, the default constructor of its 

super class, Box class, is invoked implicitly before sub-class's constructor method 

is invoked. 

� A subclass constructor can invoke the constructor of the super explicitly by using the 

��������1��"	���

� The constructor of the BoxWeight class can explicitly invoke the constructor of the 

8	-���������
����������1��"	���

� In a class hierarchy, constructors are called in order of derivation, from super class to 

subclass.

� ��
��������2�5�������������%������������
���-��������
�������������	
������	�$������	��������

the saa

� If super( ) is not used, then the default of each super class will be executed. 

Program 3.3 Demonstration of subclass constructor invoking the constructor of the super 

class

implicitly.  
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Solution:  

class A  

{

A()  

{

System.out.println("Inside A's constructor.");  

}

}

class B extends A  

{

B()  

{

System.out.println("Inside B's constructor.");  

}

}

class C extends B  

{

C()  

{

System.out.println("Inside C's constructor.");  

}

}

class CallingCons  

{

public static void main(String args[])  
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{

C c = new C();  

}

}

Output: 

/
�����.����	
������	��

/
�����8����	
������	��

/
����������	
������	�

Program 3.4 ,�������
������%�-��������������������
�	���������������������������
�	�
the keyword super.  

Solution:  

class Rect  

{

int length, breadth;  

Rect (int l, int b)  

{

length=l;  

breadth=b;��

}

}

class Cuboid extends Rect  

{

double height;  

Cuboid (int l, int b, int h)  

{
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super(l, b); 

height=h; 

}

void volume()  

{

System.out.println (length*breadth*height); 

}

}

class Vol  

{

public static void main(String args[])  

{

Cuboid v=new Cuboid(1, 2, 3);  

v.volume();  

}

}

Output:

6

METHOD OVERRIDING 

� In a class hierarchy, when a method in a subclass has the same name and type signature as 

a method in its super class, then the method in the subclass is said to override the method 

in the super class. 

� When an overridden method is called from within a subclass, it will always refer to the 

version of that method defined by the subclass. The version of the method defined by the 

super class will be hidden. 
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Program 3.5 Demonstration of Method Overriding. 

Solution:  

class A  

{

int i, j; 

A(int a, int b)��

{

i = a;  

j = b; 

}

void show()  

{

System.out.println("i and j: " + i + " " + j);  

}

}

class B extends A  

{

int k;  

B(int a, int b, int c)  

{

super(a, b); 

k = c;  

}

void show()  

{
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System.out.println("k: " + k);  

}

}

class Override  

{

public static void main(String args[])  

{

B sub= new B(1, 2, 3);  

sub.show();     // this calls show() in B  

}

}

When show ( ) is invoked on an object of type B, the version of show ( ) defined within B is used. 

That is, the version of show ( ) inside B overrides the version declared in A. If you wish to access 

the super class version of an overridden function, you can do so by using super.  

DYNAMIC METHOD DISPATCH 

Dynamic method dispatch is the mechanism by which a call to an overridden method is resolved 

at run time, rather than compile time. Dynamic method dispatch is important because this is how 

Java implements run-time polymorphism. 

Program 3.6 Demonstration of Dynamic Method Dispatch. 

Solution: 

class A  

{

void callme()  

{

System.out.println("Inside A's callme method"); 
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}

}

class B extends A  

{

void callme()  

{

System.out.println("Inside B's callme method"); 

}

}

class C extends A  

{

void callme()  

{

System.out.println("Inside C's callme method"); 

}

}

class Dispatch  

{

public static void main(String args[]) 

{

A a = new A();  

B b = new B();  

C c = new C();  

A r;     // obtain a reference of type A  

r = a;     // r refers to an A object  
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r.callme();     // calls A's version of callme  

r = b;      // r refers to a B object  

r.callme();     // calls B's version of callme  

r = c;      // r refers to a C object  

r.callme();     // calls C's version of callme 

}

}

Output: 

/
�����.������������	��

/
�����8������������	��

/
������������������	��

ABSTRACT CLASS  

Abstract classes are the class which contains method without providing a complete implementation 

(or without having background details). It is not possible create object of an abstract class. Abstract 

classes can include methods having all details. 

Program 3.7 Demonstration of abstract class. 

Solution: 

abstract class A  

{

abstract void callme();  // concrete methods are still allowed in abstract classes  

void callmetoo()  

{

System.out.println("This is a concrete method.");  

}

}
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class B extends A  

{

void callme()  

{

System.out.println("B's implementation of callme."); 

}

}

class AbstractDemo  

{

public static void main(String args[])  

{

B b = new B(); 

b.callme(); 

b.callmetoo(); 

}

}

Although abstract classes cannot be used to instantiate objects, they can be used to create object 

��%���
���$��������������������	�����	���
-time polymorphism is implemented through the use of 

super class references. Thus, it must be possible to create a reference to an abstract class so that it 

can be used to point to a subclass object.  

USES OF FINAL KEYWORD: TO PREVENT INHERITANCE 

The keyword final has three uses: 

1. First, it can be used to create constant variable whose value cannot be changed. 

2. To Prevent method Overriding 
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you will want to prevent it from occurring. 

� To disallow a method from being overridden, specify final as a modifier at the start of its 

declaration. Methods declared as final cannot be overridden. 

class A  

{

final void meth()  

{

System.out.println("This is a final method."); 

}

}

class B extends A  

{

void meth()  

{

System.out.println("Illegal!");  

}

}

Because meth ( ) is declared as final, it cannot be overridden in B. If you attempt to do so, a 

compile- time error will result. 

3. To Prevent Inheritance 

Sometimes we want to prevent a class from being inherited. To do this, precede the class 

declaration with the keyword final. Declaring a class as final implicitly declares all of its methods 

as final, too.  

final class A 
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{

// ...  

}

// The following class is illegal.  

class B extends A  

{

// ERROR! Can't subclass A  

// ...  

}

As the comments imply, it is illegal for B to inherit A since A is declared as final.  

THE OBJECT CLASS 

There is one special class, Object, defined by Java. All other classes are subclasses of 

Object. That is, Object is a super class of all other classes. This means that a reference variable of 

type Object can refer to an object of any other class.�Therefore, the Object class methods are 

available to all Java classes. Hence Object class acts as a root of inheritance hierarchy in any Java 

Program. 

Using Object class methods 

There are methods in Object class: 

1. toString(): toString() provides String representation of an Object and used to convert an object 

to String. The default toString() method for class Object returns a string consisting of the name of 

the class of which the object is an instance, the at-���
� ���������� 9:�$� �
�� ���� �
���
���

hexadecimal representation of the hash code of the object. In other words, it is defined as: 

// Default behavior of toString() is to print class name, then 

// @, then unsigned hexadecimal representation of the hash code 

// of the object 

public String toString() 
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{

 return getClass().getName() + "@" + Integer.toHexString(hashCode()); 

}

It is always recommended to override toString() method to get our own String representation of 

Object.  

Note: Whenever we try to print any Object reference, then internally toString() method is called. 

Student s = new Student(); 

// Below two statements are equivalent 

System.out.println(s); 

System.out.println(s.toString()); 

2. hashCode(): For every object, JVM generates a unique number which is hashcode. It returns 

distinct integers for distinct objects. A common misconception about this method is that 

hashCode() method returns the address of object, which is not correct. It convert the internal 

address of object to an integer by using an algorithm. The hashCode() method is native because in 

Java it is impossible to find address of an object, so it uses native languages like C/C++ to find 

address of the object. 

Use of hashCode() method: Returns a hash value that is used to search object in a collection. 

JVM(Java Virtual Machine) uses hashcode method while saving objects into hashing related data 

structures like HashSet, HashMap, Hashtable etc. The main advantage of saving objects based on 

hash code is that searching becomes easy. 

Note: Override of hashCode() method needs to be done such that for every object we generate a 

unique number. For example, for a Student class we can return roll no. of student from hashCode() 

method as it is unique. 

// Java program to demonstrate working of  

// hasCode() and toString()  

public class Student  
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{

static int last_roll = 100;   

int roll_no;  

// Constructor  

Student()  

{

roll_no = last_roll;  

last_roll++;  

}

// Overriding hashCode()  

@Override 

public int hashCode()  

{

return roll_no;  

}

// Driver code  

public static void main(String args[])  

{

Student s = new Student();  

// Below two statements are equivalent  

System.out.println(s);  

System.out.println(s.toString());  
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}

}

Output: 

Student@64 

Student@64 

Note that 4*160 + 6*161 = 100 

3. equals(Object obj): �	���������������
�	�;�����	��������	�;����2����	�;����	
�"�������������	��

is called). It gives a generic way to compare objects for equality. It is recommended to override 

equals(Object obj) method to get our own equality condition on Objects.  

Note: It is generally necessary to override the hashCode() method whenever this method is 

overridden, so as to maintain the general contract for the hashCode method, which states that equal 

objects must have equal hash codes. 

4. getClass(): <����
�����������	�;����	%��������	�;�����
��������	�������������
����������	%�����

object. It can also be used to get metadata of this class. The returned Class object is the object that 

is locked by static synchr	
�=�������	���	%������������
����������.��������%�
���	�"���	
���	��������

it.

// Java program to demonstrate working of getClass()  

public class Test  

{

public static void main(String[] args)  

{

Object obj = new String("GeeksForGeeks");  

Class c = obj.getClass();  

System.out.println("Class of Object obj is : " 

+ c.getName());  
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}

}

Output: 

Class of Object obj is : java.lang.String 

Note: After loading a .class file, JVM will create an object of the type java.lang.Class in the Heap 

area. We can use this class object to get Class level information. It is widely used in Reflection 

5. finalize() method: This method is called just before an object is garbage collected. It is called 

by the Garbage Collector on an object when garbage collector determines that there are no more 

references to the object. We should override finalize() method to dispose system resources, 

perform clean-up activities and minimize memory leaks. For example before destroying Servlet 

objects web container, always called finalize method to perform clean-up activities of the session. 

Note: finalize method is called just once on an object even though that object is eligible for garbage 

collection multiple times. 

// Java program to demonstrate working of finalize()  

public class Test  

{

public static void main(String[] args)  

 { 

 Test t = new Test();  

 System.out.println(t.hashCode());  

t = null;  

 // calling garbage collector   

 System.gc();  
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  System.out.println("end");  

  }

  @Override 

 protected void finalize()  

 { 

 System.out.println("finalize method called");  

 } 

}

Output: 

366712642

end

finalize method called 

Assignment 3 

Short Type Questions 

1. Define inheritance. What are sub class and super class? 

2. Can a top level class be made private or protected? Give reason for your answer. 

3. Write any two use of final keyword. 

4. What is dynamic method dispatch? 

5. Java does not provide multiple inheritances. Give reason. How multiple inheritances can be 

achieved in java? 

6. Define Object class. 

7. Differentiate between early binding and late binding.

8. How can you call the constructor of a super class explicitly? Illustrate with an example. 
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9. Write any two use of super keyword. 

10. Define abstract class. 

Long Type Questions 

1. Define inheritance. Multiple inheritances in java cannot be achieved as it leads to ambiguity 

problem. Justify your answer with suitable example. 

2. What is method overriding? How it can be prevented? Explain with example. 

3. Classes declared as final cannot be inherited (T or F)? Justify your answer with suitable example. 

4. How calls to overridden methods are resolved during program execution? Explain. 
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Chapter 4  

Package and Interface 

� Packages are containers for classes that are used to keep the class name space

compartmentalized.

� For example, a package allows us to create a class named List, which you can store in your

own package without concern that it will collide with some other class named List stored

elsewhere.

� Packages are stored in a hierarchical manner and are explicitly imported into new class

definitions.

Defining a Package 

� To create a package is quite easy: simply include a package command as the first statement

in a Java source file. Any classes declared within that file will belong to the specified

package.

� The package statement defines a name space in which classes are stored. If you omit the

package statement, the class names are put into the default package, which has no name.

2��������"����	������
��������	�"	rry about packages before now.)

� While the default package is fine for short, sample programs, it is inadequate for real

applications. Most of the time, you will define a package for your code.

� This is the general form of the package statement:

package pkg;

Here, pkg is the name of the package. For example, the following statement creates a

package called MyPackage.

package MyPackage; 

package MyPack;  

class Balance  

{

String name; double bal; 
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Balance(String n, double b)  

{

name = n;  

bal = b; 

}

void show()  

{

if(bal<0)  

System.out.print("--> ");  

System.out.println(name + ": $" + bal);  

}

}

class AccountBalance  

{

public static void main(String args[])  

{

Balance current[] = new Balance[3];  

current[0] = new Balance("Sanjib", 123.23);  

current[1] = new Balance("Chandan", 157.02);  

current[2] = new Balance("Palak", -12.33);  

for(int i=0; i<3; i++)  

current[i].show();  

}

}
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Call this file AccountBalance.java, and put it in a directory called MyPack. Next, compile the file. 

Make sure that the resulting .class file is also in the MyPack directory. Then try executing the 

AccountBalance class, using the following command line:  

java MyPack.AccountBalance  

Remember, you will need to be in the directory above MyPack when you execute this command, 

or to have your CLASSPATH environmental variable set appropriately. As explained, 

AccountBalance is now part of the package MyPack. This means that it cannot be executed by 

itself. That is, you cannot use this command line:  

java AccountBalance  

AccountBalance must be qualified with its package name.  

ACCESS PROTECTION 

Importing Packages 

� Given that packages exist and are a good mechanism for compartmentalizing diverse 

classes from each other, it is easy to see why all of the built-in Java classes are stored in 

packages. 

� In a Java source file, import statements occur immediately following the package statement 

(if it exists) and before any class definitions. This is the general form of the import 

statement: import pkg1 [.pkg2].(classname|*); 

package MyPack;  

public class Balance  

{

63



String name; double bal;  

public Balance(String n, double b)  

{

name = n;  

bal = b; 

}

public void show()  

{

if(bal<0)  

System.out.print("--> ");  

System.out.println(name + ": $" + bal);  

}

}

As we can see, the Balance class is now public. Also, its constructor and its show( ) method are 

public, too. This means that they can be accessed by any type of code outside the MyPack package. 

For example, here TestBalance imports MyPack and is then able to make use of the Balance class:  

import MyPack.*;  

class TestBalance  

{

public static void main(String args[])  

{

Balance test = new Balance("J. J. Jaspers", 99.88);  

test.show();     // you may also call show()  

}

}
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INTERFACE 

� An interface is a collection of abstract methods (i.e. methods without having definition). 

� A class that implements an interface inherits abstract methods of the interface. 

� An interface is not a class. 

� Writing an interface is similar to writing a class, but they differ in concepts. 

� A class describes both attributes (i.e. variables) and behaviors (i.e. methods) of an object. 

� An interface contains only behaviors (i.e. methods) that a class implements. 

� If a class (provided it is not abstract) implements an interface, then all the methods of 

interface need to be defined in it.�

The interface keyword is used to declare an interface. Here is a simple example to declare an 

interface:  

public interface NameOfInterface  

{

//Any number of final, static variables  

//Any number of abstract method declarations (i.e. method without definitions)  

}

Interfaces have the following properties: 

� An interface is implicitly (i.e. by default) abstract. We do not need to use the abstract 

keyword when declaring an interface. 

� Each method in an interface is also implicitly (i.e. by default) abstract, so the abstract 

keyword is not needed. 

� Methods in an interface are implicitly (i.e. by default) public. 

IMPLEMENTING INTERFACES 

� A class can implement more than one interface at a time. 
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� A class can extend only one class, but can implement many interfaces. 

� An interface itself can extend another interface. 

� The general form of a class that includes the implements clause looks like this: 

class classname [extends superclass] [implements interface [,interface...]]  

{

// class-body  

}

Example: 

interface Message  

{

void message1();  

void message2();  

}

class A implements Message  

{

void message1()  

{

System.out.println("Good Morning"); 

}

void message2()  

{

System.out.println("Good Evening");  

}

public static void main(String args[])  
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{

A a=new A();  

a.message1();  

a.message2();  

}

}

SIMILARITIES BETWEEN CLASS AND INTERFACE 

� Both class and interface can contain any number of methods. 

� Both class and interface are written in a file with a .java extension, with the name of the 

interface matching the name of the file. 

� The bytecode of both class and interface appears in a .class file. 

DISSIMILARITIES BETWEEN CLASS AND INTERFACE 

� We cannot instantiate (i.e. create object) an interface but we can instantiate a class. 

� An interface does not contain any constructors but a class may contain any constructors. 

� All the methods in an interface are abstract (i.e. without definitions) but in a class method 

may or may not be abstract. 

� An interface cannot contain variables. The only variable that can appear in an interface 

must be declared both static and final. But a class can contain any variable. 

� An interface is not extended by a class; it is implemented by a class. 

� An interface can extend multiple interfaces (i.e. multiple inheritances can be achieved 

through it). But a class cannot extend multiple classes (i.e multiple inheritance can not be 

achieved). 

VARIABLES IN INTERFACES 
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� We can use interfaces to import shared constants into multiple classes by simply declaring 

an interface that contains variables which are initialized to the desired values. 

� 6��
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of those variable names will be in scope as constants. This is similar to using a header file 

in C/C++ to create a large number of #defined constants or const declarations. 

� If an interface contains no methods, then any class that includes such an interface does
���

actually implement anything. 

interface SharedConstants  

{

int X = 0;  

int Y = 1;  

}

class A implements SharedConstants  

{

static void show()  

{

�������	������
�
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}

public static void main(String args[])  

{

A a = new A();  

show();  

}

}

INTERFACES CAN BE EXTENDED 
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� One interface can inherit another by use of the keyword extends. 

� The syntax is the same as for inheriting classes. 

� When a class implements an interface that inherits another interface, it must provide 

implementations for all methods defined within the interface inheritance chain. 

interface A  

{

void meth1();  

void meth2();  

}

interface B extends A  

{

void meth3();  

}

class MyClass implements B  

{

public void meth1()  

{

System.out.println("Implement meth1()."); 

}

public void meth2()  

{

System.out.println("Implement meth2()."); 

}

public void meth3()  

{

69



System.out.println("Implement meth3()."); 

}

}

class IFExtend { public static void main(String arg[])  

{

MyClass ob = new MyClass();  

ob.meth1();  

ob.meth2();  

ob.meth3();  

}

}

Assignment 4 

Short Type Questions 

1. Define package. 

2. Define Interface. 

3. Is the following interface valid? public interface Marker 

{ }

4. Which package is always imported by default? 

Long Type Questions 

1. Discuss the difference between a class and an interface. 

2. Differentiate between interface and abstract class. 

3. Java supports multiple inheritances through interface. Discuss. 

4. Explain the usage of Java packages. 
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Chapter 5 

Exception Handling 

� Error occurred in a program can be of two types: syntax error or logical error.

� An exception is an abnormal condition that arises in a code sequence at run time. In other

words, an exception is a run-time error.

� A Java exception is an object that describes an exceptional (that is, error) condition that

has occurred in a piece of code.

� Exception Handling is a mechanism by which exception occurred in a program is handled.

� Java exception handling is managed via five keywords: try, catch, throw, throws, and

finally. Their meanings are given as below:

try block: The statements which are expected to throw exception are kept inside try block. 

catch block: If an exception occurs within the try block, it is throws an exception to the catch 

block which handle it in some rational manner. 

throw: To manually throw an exception, use the keyword throw. 

throws: A throws clause lists the types of exceptions that a method might throw. 

finally: Any code that absolutely must be executed before a method returns is put in a finally 

block. 

Execution Flow of the try, catch and finally block 
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The general form of an exception-handling block is: 

try  

{

// block of code to monitor for errors 

}

catch (ExceptionType1 exOb)  

{

// exception handler for ExceptionType1  

}

catch (ExceptionType2 exOb) 

{

000��

000��

}

finally  

{

// exception handler for ExceptionType2 

// block of code to be executed before try block ends 

}

EXCEPTION TYPES 

� All exception types are subclasses of the built-in class Throwable. Thus, Throwable is at 

the top of the exception class hierarchy. 

� The Throwable class has two subclasses Error and Exception. 

� Error and Exception classes are used for handling errors in java. 
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Unchecked exceptions  

Before we learn how to handle exceptions in your program, it is useful to see what happens when 
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divide-by-zero error.  

class E  

{

public static void main(String args[])  

{   

int x = 0;  

int y = 1 / x;  

}

}

Here is the output generated when this example is executed.  

java.lang.ArithmeticException: / by zero  
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at E.main(E.java:4)  

USING TRY AND CATCH 

The following program includes a try block and a catch clause which processes the 

ArithmeticException generated by the division-by-zero error. 

Program 5.1 Demonstration of Division by zero Exception. 

Solution:  

class Ex  

{

public static void main(String args[])  

{

int x, y;  

try  

{

x = 0;  

y= 1/ x;  

System.out.println("This will not be printed."); 

}

catch (ArithmeticException e)  

{

System.out.println("Division by zero.");  

}

System.out.println("After catch statement."); 

}
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}

This program generates the following output:  

Division by zero.  

After catch statement.  

Notice that the call to println ( ) inside the try block is never executed. Once an exception is thrown, 

program control transfers out of the try block into the catch block. Put differently, catch is not 
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with the next line in the program following the entire try/catch mechanism.  

In some cases, more than one exception could be raised by a single piece of code. To handle this 

type of situation, you can specify two or more catch clauses, each catching a different type of 

exception. When an exception is thrown, each catch statement is inspected in order, and the first 

one whose type matches that of the exception is executed. After one catch statement executes, the 

others are bypassed, and execution continues after the try/catch block. The following example 

traps two different exception types: 

Program 5.2: Demonstration of multiple catch block. 

Solution:  

class MultiCatch  

{

public static void main(String args[])  

{

try  

{

int a = args.length;  

System.out.println("a = " + a);  

int b = 1 / a;  
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int c[] = { 1 };  

c[42] = 99;  

}

catch(ArithmeticException e)  

{

System.out.println("Divide by 0: " + e);  

}

catch(ArrayIndexOutOfBoundsException e)  

{

System.out.println("Array index oob: " + e);  

}

System.out.println("After try/catch blocks.");��

}

}

This program will cause a division-by-zero exception if it is started with no commandline 

parameters, since a will equal zero. It will survive the division if you provide a command-line 

argument, setting a to something larger than zero. But it will cause an

ArrayIndexOutOfBoundsException, since the int array c has a length of 1, yet the program 

attempts to assign a value to c[42].  

Here is the output generated by running it both ways:  

C:\>java MultiCatch  

a = 0  

Divide by 0: java.lang.ArithmeticException: / by zero  

After try/catch blocks.  

C:\>java MultiCatch  

TestArg  
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a = 1  

Array index oob: java.lang.ArrayIndexOutOfBoundsException  

After try/catch blocks.  

THROW 

So far, you have only been catching exceptions that are thrown by the Java run-time system. 

However, it is possible for our program to throw an exception explicitly, using the throw statement. 

The general form of throw is shown here:  

throw ThrowableInstance;  

Here, ThrowableInstance must be an object of type Throwable or a subclass of Throwable. 

Program 5.3 Demonstration of throw statement. 

Solution:  

class ThrowDemo  

{

public static void main(String args[])  

{

int x=2, y=0;  

try  

{

if(y==0)  

throw new ArithmeticException();  

}

catch(ArithmeticException e)  

{

System.out.println("Exception Occurred: Division by 0 " + e);  
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}

}

}

THROWS 

If a method is capable of causing an exception that it does not handle, it must specify this behavior 

so that callers of the method can guard themselves against that exception. We do this by including 

throws clause in the method's declaration. A throws clause lists the types of exceptions that a 

method might throw.  

This is the general form of a method declaration that includes a throws clause:  

Return_type method-name (parameter-list) throws exception-list 

{

// body of method  

}

Program 5.4 Demonstration of thows statement. 

Solution:  

class ThrowsDemo  

{

static void throwOne() throws IllegalAccessException  

{

System.out.println("Inside throwOne.");  

throw new IllegalAccessException("demo");  

}

public static void main(String args[])  

{

try  
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{

throwOne();  

}

catch (IllegalAccessException e)  

{

System.out.println("Caught " + e);  

}

}

}

FINALLY 

� finally creates a block of code that will be executed after a try/catch block has completed 

and before the code following the try/catch block. 

� The finally block will execute whether or not an exception is thrown. 

� If an exception is thrown, the finally block will execute even if no catch statement matches 

the exception. 

Program 5.5 Demonstration of finally block. 

Solution:  

class Ex  

{

public static void main(String args[])  

{

int x, y;  

try  
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{

x = 0; 

y= 1/ x; 

System.out.println("This will not be printed."); 

}

catch (ArithmeticException e) 

{

System.out.println("Division by zero.");  

}

finally { System.out.println("End of Try/Catch Block");  

}

}

}

Output:  

Division by zero. End of Try/Catch Block 

�&.&�%��/012-IN EXCEPTIONS

� Inside the standard package java.lang, Java defines several exception classes. 

� The most general of these exceptions,are subclasses of the standard type 

RuntimeException. 

� Since java.lang is implicitly,imported into all Java programs, most exceptions derived from 

RuntimeException are automatically available. 
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USER DEFINED EXCEPTIONS 

.��	���������������-in exceptions handle most common errors, we will probably want to create 

our own exception types to handle situations specific to your applications. This is quite easy to do: 

just define a subclass of Exception (which is, of course, a subclass of Throwable). 

Program 5.6 Demonstration of User Defined Exceptions.  

Solution:  

class MyException extends Exception  

{

private int detail; MyException(int a)  

{

detail = a;  

}

public String toString()  

{

return "MyException[" + detail + "]";  
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}

}

class ExceptionDemo  

{

static void compute(int a) throws MyException  

{

System.out.println("Called compute(" + a + ")");  

if(a > 10) throw new MyException(a);  

System.out.println("Normal exit");  

}

public static void main(String args[])  

{

try  

{

compute(1); compute(20);  

}

catch (MyException e)  

{

System.out.println("Caught " + e);  

}

}

}

Assignment 5 

Short Type Questions 
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1. Differentiate error and exception. 

2. What is exception handling mechanism? 

3. Can a try block stand alone? Explain with an example. 

4. Name the super class of error and exception class. 

B��6��������������������
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6. Name 5 keywords used to handle exception in java. 

7. Differentiate between final, finalize and finally. 

8. What is ArrayIndexOutOfBoundsException? 

9. Which block is always executed, no matter whether exception occurs or not? 

a) try b) catch c)finally d)finalize 

Long Type Questions 

1. Discuss exception handling mechanism. 

2. Write a program to evaluate x/y, where x and y are integers using exception handling 

mechanism. 

3. Discuss user defined exception in java with an example. 

4. Explain the meaning of each keyword: try, catch, throw, throws and finally. 
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Chapter 6  

Multi Threading 

� A multithreaded program contains two or more parts that can run concurrently. Each part

of such a program is called a thread, and each thread defines a separate path of execution.

Thus, multithreading is a specialized form of multitasking.

� There are two distinct types of multitasking: process-based and thread-based.

� A process-based multitasking is the feature that allows our computer to run two or more

programs concurrently. For example, process-based multitasking enables us to run the Java

compiler at the same time that we are using a music player.

� In a thread-based multitasking environment, the thread is the smallest unit of dispatchable

code. This means that a single program can perform two or more tasks simultaneously.

� Multitasking threads require less overhead than multitasking processes.

� Multithreading enables us to write very efficient programs that make maximum use of the

CPU, because idle time can be kept to a minimum.

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. Following diagram shows complete life cycle of a thread. 
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New: A new thread begins its life cycle in the new state. It remains in this state until the program 

starts the thread. It is also referred to as a born thread.

Runnable: After a newly born thread is started, the thread becomes runnable. A thread in this state 

is considered to be executing its task. 

Waiting: Sometimes a thread transitions to the waiting state while the thread waits for another 

thread to perform a task. A thread transitions back to the runnable state only when another thread 

signals the waiting thread to continue executing. 

Timed waiting: A runnable thread can enter the timed waiting state for a specified interval of 

time. A thread in this state transitions back to the runnable state when that time interval expires or 

when the event it is waiting for occurs. 

Terminated: A runnable thread enters the terminated state when it completes its task or otherwise 

terminates. 

THREAD PRIORITY 

� Java assigns to each thread a priority that determines how that thread should be treated with 

respect to the others. 

� Thread priorities are integers that specify the relative priority of one thread to another. 
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� Java 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 very much platform dependent. 
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This is called a context switch. 

The rules that determine when a context switch takes place are simple: 

� A thread can voluntarily relinquish control. This is done by explicitly yielding, sleeping, 

or blocking on pending I/O. In this scenario, all other threads are examined, and the highest- 

priority thread that is ready to run is given the CPU. 

� A thread can be preempted by a higher-priority thread. In this case, a lower-priority thread 

that does not yield the processor is simply preemptedDno matter what it is doingD by a 

higher-priority thread. Basically, as soon as a higher-priority thread wants to run, it does. 

This is called preemptive multitasking. 

HOW TO CREATE THREAD 

Java defines two ways in which a thread can be created: 

I. We can implement the Runnable interface. 

II. We can extend the Thread class, itself. 

CREATING THREAD BY IMPLEMENTING RUNNABLE INTERFACE 

The easiest way to create a thread is to create a class that implements the Runnable interface. 

� To implement Runnable, a class need only implement a single method called run( ), which 

is declared like this: 

public void run( ) 
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We will define the code that constitutes the new thread inside run() method. It is important to 

understand that run() can call other methods, use other classes, and declare variables, just like the 

main thread can. 

� After we create a class that implements Runnable, you will instantiate an object of type 

Thread from within that class. Thread defines several constructors. The one that we will 

use is shown here: 

Thread(Runnable threadOb, String threadName); 

Here threadOb is an instance of a class that implements the Runnable interface and the name of 

the new thread is specified by threadName. 

� After the new thread is created, it will not start running until you call its start( ) method, 

which is declared within Thread. The start( ) method is shown here: 

void start( ); 

Here is an example that creates a new thread and starts it running: 

Program 6.1 Creating thread by implementing Runnable interface. 

Solution:  

Class NewThread implements Runnable  

{

Thread t;  

NewThread()  

{

t = new Thread(this, "Demo Thread");  

System.out.println("Child thread: " + t); 

t.start(); } public void run() 

{

try  
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{

for(int i = 5; i > 0; i--)

{

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

Thread.sleep(500); 

}

}

catch (InterruptedException e)  

{

System.out.println("Child interrupted.");  

}

System.out.println("Exiting child thread.");  

}

}

class ThreadDemo  

{

public static void main(String args[])  

{

new NewThread();  

try  

{

for(int i = 5; i > 0; i--)

{

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

Thread.sleep(1000);  
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}

}

catch (InterruptedException e)  

{

System.out.println("Main thread interrupted.");  

}

System.out.println("Main thread exiting.");  

}

}

Output: 

Child thread: Thread [Demo Thread,5,main]  

Main Thread: 5  

Child Thread: 5 

Child Thread: 4  

Main Thread: 4  

Child Thread: 3  

Child Thread: 2  

Main Thread: 3  

Child Thread: 1  

Exiting child thread.  

Main Thread: 2  

Main Thread: 1  

Main thread exiting.  

CREATING THREAD BY EXTENDING THREAD CLASS  
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The second way to create a thread is to create a new class that extends Thread, and then to create 

an instance of that class. The extending class must override the run ( ) method, which is the entry 

point for the new thread. It must also call start ( ) to begin execution of the new thread. 

Program 6.2 Creating Thread by Extending Thread class. 

Solution: 

class NewThread extends Thread  

{

NewThread()  

{

super("Demo Thread");  

System.out.println("Child thread: " + this);  

start();  

}

public void run() 

{

try  

{

for(int i = 5; i > 0; i--)

{

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

Thread.sleep(500); 

}

}

catch (InterruptedException e)  

{
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System.out.println("Child interrupted.");  

}

System.out.println("Exiting child thread.");  

}

}

class ExtendThread  

{

public static void main(String args[])  

{

new NewThread();  

try  

{

for(int i = 5; i > 0; i--)

{

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

Thread.sleep(1000);  

}

}

catch (InterruptedException e)  

{

System.out.println("Main thread interrupted.");  

}

System.out.println("Main thread exiting.");  

}

}
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Output: 

Child thread: Thread[Demo Thread,5,main]  

Main Thread: 5  

Child Thread: 5  

Child Thread: 4  

Main Thread: 4  

Child Thread: 3  

Child Thread: 2  

Main Thread: 3 

Child Thread: 1  

Exiting child thread. 

Main Thread: 2  

Main Thread: 1  

Main thread exiting. 

HOW TO CREATE MULTIPLE THREADS  

So far, you have been using only two threads: the main thread and one child thread. However, our 

program can spawn as many threads as it needs. For example, the following program creates three 

child threads: 

Program 6.3 Multiple Thread Creation by implementing Runnable interface 

Solution:  

class NewThread implements Runnable  

{

String name;  

Thread t;  

NewThread(String threadname)  
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{

name = threadname;  

t = new Thread(this, name);  

System.out.println("New thread: " + t);  

t.start();   // Start the thread  

}

public void run()  

{

try  

{

for(int i = 5; i > 0; i--)

{

System.out.println(name + ": " + i);  

Thread.sleep(1000);  

}

}

catch (InterruptedException e)  

{

System.out.println(name + "Interrupted");  

}

System.out.println(name + " exiting.");  

}

}

class MultiThreadDemo 

{
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public static void main(String args[])  

{

new NewThread("One");  

new NewThread("Two");  

new NewThread("Three");  

try  

{

Thread.sleep(10000);  

}

catch (InterruptedException e)  

{

System.out.println("Main thread Interrupted");  

}

System.out.println("Main thread exiting.");  

}

}

Output: 

New thread: Thread[One,5,main]  

New thread: Thread[Two,5,main]  

New thread: Thread[Three,5,main]  

One: 5  

Two: 5  

Three: 5  

One: 4  

Two: 4  
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Three: 4  

One: 3  

Three: 3  

Two: 3  

One: 2  

Three: 2  

Two: 2  

One: 1  

Three: 1  

Two: 1  

One exiting.  

Two exiting.  

Three exiting. 

Main thread exiting. 

As we can see, once started, all three child threads share the CPU. Notice the call to sleep (10000) 

in main( ). This causes the main thread to sleep for ten seconds and ensures that it will finish last. 

USING ISALIVE( ) AND JOIN( )  

Two ways exist to determine whether a thread has finished. First, we can call isAlive( ) on the 

thread. This method is defined by Thread, and its general form is shown here:  

final boolean isAlive( )  

The isAlive( ) method returns true if the thread upon which it is called is still running. It returns 

false otherwise.  

While isAlive( ) is occasionally useful, the method that you will more commonly use to wait for a 

thread to finish is called join( ), shown here:  
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final void join ( ) throws InterruptedException  

This method waits until the thread on which it is called terminates. Its name comes from the 

concept of the calling thread waiting until the specified thread joins it. Additional forms of join ( 

) allow you to specify a maximum amount of time that you want to wait for the specified thread to 

terminate. 

Program 6.4 Use of isAlive() and join() methods. 

Solution:  

class NewThread implements Runnable  

{

String name;  

Thread t;  

NewThread(String threadname)  

{

name = threadname;  

t = new Thread(this, name);  

System.out.println("New thread: " + t);  

t.start(); 

}

public void run()  

{

try  

{

for(int i = 5; i > 0; i--)

{

System.out.println(name + ": " + i);  
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Thread.sleep(1000); 

}

}

catch (InterruptedException e)  

{

System.out.println(name + " interrupted.");  

}

System.out.println(name + " exiting.");  

}

}

class DemoJoin  

{

public static void main(String args[])  

{

NewThread ob1 = new NewThread("One");  

NewThread ob2 = new NewThread("Two");  

NewThread ob3 = new NewThread("Three");  

System.out.println("Thread One is alive: "+ ob1.t.isAlive());  

System.out.println("Thread Two is alive: "+ ob2.t.isAlive());  

System.out.println("Thread Three is alive: "+ ob3.t.isAlive());  

try  

{

System.out.println("Waiting for threads to finish.");  

ob1.t.join();  

ob2.t.join();  
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ob3.t.join();  

}

catch (InterruptedException e)  

{

System.out.println("Main thread Interrupted");  

}

System.out.println("Thread One is alive: "+ ob1.t.isAlive());  

System.out.println("Thread Two is alive: "+ ob2.t.isAlive());  

System.out.println("Thread Three is alive: "+ ob3.t.isAlive());  

System.out.println("Main thread exiting.");  

}

}

Output: 

New thread: Thread[One,5,main]  

New thread: Thread[Two,5,main]  

New thread: Thread[Three,5,main] 

Thread One is alive: true  

Thread Two is alive: true  

Thread Three is alive: true  

Waiting for threads to finish.  

One: 5  

Two: 5  

Three: 5  

One: 4  

Two: 4  
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Three: 4  

One: 3  

Two: 3  

Three: 3  

One: 2  

Two: 2  

Three: 2  

One: 1  

Two: 1  

Three: 1  

Two exiting.  

Three exiting.  

One exiting.  

Thread One is alive: false  

Thread Two is alive: false  

Thread Three is alive: false  

Main thread exiting.  

SYNCHRONIZATION

When two or more threads need access to a shared resource, they need some way to ensure that 

the resource will be used by only one thread at a time. The process by which this is achieved is 

called synchronization.  

Key to synchronization is the concept of the monitor (also called a semaphore). A monitor is an 

object that is used as a mutually exclusive lock, or mutex. Only one thread can own a monitor at a 

given time. When a thread acquires a lock, it is said to have entered the monitor. All other threads 

attempting to enter the locked monitor will be suspended until the first thread exits the monitor. 
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These other threads are said to be waiting for the monitor. A thread that owns a monitor can reenter 

the same monitor if it so desires. 

Using Synchronized Methods: 

Synchronization is easy in Java, because all objects have their own implicit monitor associated 
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synchronized keyword. While a thread is inside a synchronized method, all other threads that try 

to call it (or any other synchronized method) on the same instance have to wait. To exit the monitor 

and relinquish control of the object to the next waiting thread, the owner of the monitor simply 

returns from the synchronized method. 

Program 6.5 Thread Synchronization using synchronized method. 

Solution:  

class Callme  

{

synchronized void call(String msg)  

{

System.out.print("[" + msg);  

try  

{

Thread.sleep(1000);  

}

catch(InterruptedException e)  

{

System.out.println("Interrupted");  

}

System.out.println("]");  
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}

}

class Caller implements Runnable  

{

String msg;  

Callme target;  

Thread t;  

public Caller(Callme targ, String s)  

{

target = targ;  

msg = s;  

t = new  

Thread(this);  

t.start(); 

}

public void run()  

{

target.call(msg); 

}

}

class Synch  

{  

public static void main(String args[])  

{

Callme target = new Callme();  
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Caller ob1 = new Caller(target, "Hello");  

Caller ob2 = new Caller(target, "Synchronized");  

Caller ob3 = new Caller(target, "World");   // wait for threads to end  

try  

{

ob1.t.join();  

ob2.t.join();  

ob3.t.join();  

}

catch(InterruptedException e)  

{

System.out.println("Interrupted");  

}

}

}

Output:  

[Hello]  

[Synchronized]  

[World] 

Using synchronized Statement: 

While creating synchronized methods within classes that you create is an easy and effective means 

of achieving synchronization, it will not work in all cases. To understand why, consider the 

following. Imagine that you want to synchronize access to objects of a class that was not designed 

for multithreaded access. That is, the class does not use synchronized methods. Further, this class 

was not created by you, but by a third party and you do not have access to the source code. Thus, 
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object of this class be synchronized? Fortunately, the solution to this problem is quite easy: You 

simply put calls to the methods defined by this class inside a synchronized block.  

This is the general form of the synchronized statement:  

synchronized (object)  

{

// statements to be synchronized  

}

Here, object is a reference to the object being synchronized. A synchronized block ensures that a 

call to a method that is a member of object occurs only after the current thread has successfully 

�
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Program 6.6 Thread Synchronization using synchronized statement. 

Solution:  

class Callme  

{

void call(String msg)  

{

System.out.print("[" + msg);  

try  

{

Thread.sleep(1000);  

}

catch (InterruptedException e)  

{

System.out.println("Interrupted");  
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}

System.out.println("]");  

}

}

class Caller implements Runnable  

{

String msg;  

Callme target;  

Thread t;  

public Caller(Callme targ, String s)  

{

target = targ;  

msg = s;  

t = new Thread(this);  

t.start(); 

}

public void run()  

{

synchronized(target)  

{

target.call(msg);  

}

}

}

class Synch1  
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{

public static void main(String args[])  

{

Callme target = new Callme();  

Caller ob1 = new Caller(target, "Hello");  

Caller ob2 = new Caller(target, "Synchronized");  

Caller ob3 = new Caller(target, "World");  

try  

{

 ob1.t.join();  

ob2.t.join();  

ob3.t.join();  

}

catch(InterruptedException e)  

{

System.out.println("Interrupted");  

}

}

}

Output:

[Hello]  

[Synchronized]  

[World]  

WAIT, NOTIFY AND NOTIFY�All 

105



wait( ) tells the calling thread to give up the monitor and go to sleep until some other thread enters 

the same monitor and calls notify( ). notify( ) wakes up the first thread that called wait( ) on the 

same object. notifyAll( ) wakes up all the threads that called wait( ) on the same object.  

The highest priority thread will run first.  

These methods are declared within Object, as shown here:  

final void wait( ) throws InterruptedException 

final void notify( )  

final void notifyAll( ) 

Assignment 6 

Short Type Questions 

1. Define thread. Differentiate between thread based multi tasking and process based multi tasking. 

2. Why thread priorities are set? 

3. Define race condition. 

4. Define thread synchronization. 

5. How a thread is implemented in java? 

6. Differentiate between wait () and sleep method. 

7. Differentiate between notify () and notifyAll(). 

Long Type Questions 

1. Define thread. Discuss the life cycle of a thread with neat diagram. 

2. Discuss the importance of thread priorities. 

3. Discuss how synchronization in threads is achieved using synchronized method. 

4. Explain how a thread is created by implementing Runnable interface.

5. Explain how a thread is created by extending thread class.

6. Write Short notes on following: 

a) isAlive() 
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b) join() 

c) notify() 

d) notifyAll() 

e) wait() 

f) sleep() 
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Chapter 7 

String 

� A string is a set of one or more characters enclosed in double quotes or simply a string is

an array of characters.

� Strings, which are widely used in Java programming, are a sequence of characters. In the

Java programming language, strings are objects.

� The Java platform provides the String class to create and manipulate strings.

STRING CONSTRUCTOR 

The String class supports several constructors as follows: 

1. To create an empty String, we call the default constructor.

For example, 

String s = new String(); will create an instance of String with no characters in it. 

2. To create a String initialized by an array of characters, use the constructor shown here:

String(char chars[ ]) 

Here is an example:  

char chars[] = { 'a', 'b', 'c' };  

String s = new String(chars);  

This constructor initializes s with th������
��������

3. We can specify a subrange of a character array as an initializer using the following constructor:

String(char chars[ ], int startIndex, int numChars) 

Here, startIndex specifies the index at which the subrange begins, and numChars specifies 

the number of characters to use.  

Here is an example:  

char chars[] = { 'a', 'b', 'c', 'd', 'e', 'f' }; 

108



String s = new String(chars, 2, 3);  

This initializes s with the characters cde. 

4. We can construct a String object that contains the same character sequence as another String 

object using this constructor: 

String(String strObj)  

Here, strObj is a String object.  

Consider this example: 

Program 7.1  Initialization of string using string constructor. 

Solution:  

class MakeString  

{

public static void main(String args[])  

{

char c[ ] = {'J', 'a', 'v', 'a'};  

String s1 = new String (c);  

String s2 = new String (s1);  

System.out.println (s1);  

System.out.println (s2);  

}

}

Output:

Java  

Java  

E��
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for strings on the Internet uses arrays of 8-bit bytes constructed from the ASCII character set. 
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Because 8- bit ASCII strings are common, the String class provides constructors that initialize a 

string when given a byte array. Their forms are shown here:  

String (byte asciiChars[ ])  

String(byte asciiChars [ ], int startIndex, int numChars) 

Here, asciiChars specifies the array of bytes. The second form allows you to specify a subrange. 

In each of these constructors, the byte-to-character conversion is done by using the default 

character encoding of the platform. The following program illustrates these constructors: 

Program 7.2 String initialization using byte array. 

Solution:  

class SubStringCons  

{

public static void main(String args[])  

{

byte ascii[] = {65, 66, 67, 68, 69, 70 }; 

String s1 = new String(ascii);  

System.out.println(s1); 

String s2 = new String(ascii, 2, 3);  

System.out.println(s2); 

}

}

Output:  

ABCDEF  

CDE 

STRING LENGTH  

110



The length of a string is the number of characters that it contains. To obtain this value, call the 

length( ) method, shown here:  

int length( )  
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char chars[] = { 'a', 'b', 'c' };  

String s = new String(chars);  

System.out.println(s.length());  

CHARACTER EXTRACTION  

The String class provides a number of ways in which characters can be extracted from a String 

object. Each is examined here. Although the characters that comprise a string within a String object 

cannot be indexed as if they were a character array, many of the String methods employ an index 

(or offset) into the string for their operation. Like arrays, the string indexes begin at zero.  

charAt( )  

To extract a single character from a String, you can refer directly to an individual character via the 

charAt( ) method. It has this general form:  

char charAt(int where)  

Here, where is the index of the character that you want to obtain. The value of where must be 

nonnegative and specify a location within the string. charAt( ) returns the character at the specified 

location. For example,  

char ch;  

ch = "abc".charAt(1);  
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getChars( )  

If you need to extract more than one character at a time, you can use the getChars( ) method. It has 

this general form:  

void getChars(int sourceStart, int sourceEnd, char target[ ], int targetStart)  
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Here, sourceStart specifies the index of the beginning of the substring, and sourceEnd specifies an 

index that is one past the end of the desired substring. Thus, the substring contains the characters 

from sourceStart through sourceEnd�1. The array that will receive the characters is specified by 

target. The index within target at�which the substring will be copied is passed in targetStart. Care 

must be taken to assure that the target array is large enough to hold the number of characters in the 

specified substring. 

Program 7.3 Demonstration of getChars( ). 

Solution:  

class getCharsDemo  

{

public static void main(String args[])  

{

String s = "This is a demo of the getChars method.";  

int start = 10;  

int end = 14;  

char buf[] = new char[end - start];  

s.getChars(start, end, buf, 0);  

System.out.println(buf);  

}

}

Output: 

demo  

STRING COMPARISONS 

To compare two strings for equality, use equals( ). It has this general form:  
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boolean equals(Object str)  

Here, str is the String object being compared with the invoking String object. It returns true if the 

strings contain the same characters in the same order, and false otherwise. The comparison is case- 

sensitive. To perform a comparison that ignores case differences, call equalsIgnoreCase( ). When 

it compares two strings, it considers A-Z to be the same as a-z. It has this general form: boolean 

equalsIgnoreCase(String str)  

Here, str is the String object being compared with the invoking String object. It, too, returns true 

if the strings contain the same characters in the same order, and false otherwise. 

Here is an example that demonstrates equals( ) and equalsIgnoreCase( ):  

Program 7.4 Demonstration of String comparisons. 

Solution: 

class equalsDemo  

{

public static void main(String args[]) 

{

String s1 = "Hello";  

String s2 = "Hello";  

String s3 = "Good-bye";  

String s4 = "HELLO";  

System.out.println(s1 + " equals " + s2 + " -> " + s1.equals(s2)); 

System.out.println(s1 + " equals " + s3 + " -> " + s1.equals(s3)); 

System.out.println(s1 + " equals " + s4 + " -> " + s1.equals(s4)); 

System.out.println(s1 + "equalsIgnoreCase" + s4 + " -> " + s1.equalsIgnoreCase(s4)); 

}

}
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Output: 

Hello equals Hello -> true  

Hello equals Good-bye -> false  

Hello equals HELLO -> false  

Hello equalsIgnoreCase HELLO -> true  

MODIFYING A STRING  

Because String objects are immutable, whenever we want to modify a String, we must either copy 

it into a StringBuffer or use one of the following String methods, which will construct a new copy 

of the string with your modifications complete. We can extract a substring using substring( ). It 

has two forms:  

The first is String substring(int startIndex).Here, startIndex specifies the index at which the 

substring will begin. This form returns a copy of the substring that begins at startIndex and runs to 

the end of the invoking string.  

The second form of substring( ) allows you to specify both the beginning and ending index of the 

substring:String substring(int startIndex, int endIndex). Here, startIndex specifies the beginning 

index, and endIndex specifies the stopping point. The string returned contains all the characters 

from the beginning index, up to, but not including, the ending index. 

Program 7.5 Demonstration of string modification. 

Solution:  

class StringReplace  

{

public static void main(String args[]) 

{

String org = "This is a test. This is, too.";  

String search = "is";  
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String sub = "was";  

String result = "";  

int i;  

do

{

System.out.println(org);  

i = org.indexOf(search);  

if(i != -1)  

{

result = org.substring(0, i);  

result = result + sub;  

result = result + org.substring(i + search.length());  

org = result;  

}

}

while(i != -1);  

}

}

Output: 

This is a test. This is, too.  

Thwas is a test. This is, too.  

Thwas was a test. This is, too.  

Thwas was a test. Thwas is, too.  

Thwas was a test. Thwas was, too.  
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SOME IMPORTANT STRING FUNCTIONS 

We can concatenate two strings using concat( ), shown here: 

String concat(String str)  

This method creates a new object that contains the invoking string with the contents of str appended 

to the end. concat( ) performs the same function as +. For example, String s1 = "one";  
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following sequence:  

String s1 = "one";  

String s2 = s1 + "two"; 

The replace ( ) method replaces all occurrences of one character in the invoking string with another 

character. It has the following general form: 

String replace (char original, char replacement)  

Here, original specifies the character to be replaced by the character specified by replacement.  

The resulting string is returned.  
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The trim ( ) method returns a copy of the invoking string from which any leading and trailing 

whitespace has been removed. 

Assignment 7 

Short Type Questions 

1. What is String in Java? String is a data type? 

2. What are different ways to create String Object? 

3. Write a method to check if input String is Palindrome? 

4. Write a method that will remove given character from the String? 

5. How can we make String upper case or lower case? 

6. What is String subSequence method? 
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Long Type Questions 

1. Write a program to print all permutations of String? 

2. Write a function to find out longest palindrome in a given string? 

3. Difference between String, StringBuffer and StringBuilder? 

4. Why String is immutable or final in Java 
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Chapter 8 

Java I/O

� A stream is continuous group of data or a channel through which data flows from one point

to another point.

� Java implements streams within class hierarchies defined in the java.io package.

� Byte streams provide a convenient means for handling input and output of bytes. Byte

streams are used, for example, when reading or writing binary data.

� Character streams provide a convenient means for handling input and output of characters.

They use Unicode and, therefore, can be internationalized. Also, in some cases, character

streams are more efficient than byte streams.

STREAM 

Java programs perform I/O through streams. A stream is an abstraction that either produces or 

consumes information. A stream is linked to a physical device by the Java I/O system. All streams 

behave in the same manner, even if the actual physical devices to which they are linked differ. 

Thus, the same I/O classes and methods can be applied to any type of device. This means that an 

input stream can abstract many different kinds of input: from a disk file, a keyboard, or a network 

socket. Likewise, an output stream may refer to the console, a disk file, or a network connection. 

Streams are a clean way to deal with input/output without having every part of your code 

understands the difference between a keyboard and a network, for example. Java implements 

streams within class hierarchies defined in the java.io package. Java 2 defines two types of streams: 

byte and character.  

Byte streams provide a convenient means for handling input and output of bytes. Byte streams are 

used, for example, when reading or writing binary data. Character streams provide a convenient 

means for handling input and output of characters. They use Unicode and, therefore, can be 

internationalized. Also, in some cases, character streams are more efficient than byte streams.  

THE BYTE STREAM CLASSES 
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� Byte streams are defined by using two class hierarchies. At the top are two abstract classes: 

� InputStream and OutputStream. 

� To use the stream classes, we must import java.io. 

� The abstract classes InputStream and OutputStream define several key methods that the 

other stream classes implement. 

� Two of the most important are read ( ) and write ( ), which, respectively, read and write 

bytes of data. Both methods are declared as abstract inside InputStream and OutputStream. 

They are overridden by derived stream classes. 

THE CHARACTER STREAM CLASSES 

� Character streams are defined by using two class hierarchies. At the top are two abstract 

classes, Reader and Writer. These abstract classes handle Unicode character streams. Java 

has several concrete subclasses of each of these. 

� The abstract classes Reader and Writer define several key methods that the other stream 

classes implement. Two of the most important methods are read ( ) and write ( ), which 

read and write characters of data, respectively. These methods are overridden by derived 

stream classes. 

JAVA SYSTEM CLASS 

� All Java programs automatically import the java.lang package. 

� This package defines a class called System, which encapsulates several aspects of the run-

time environment. 

� System also contains three predefined stream variables, in, out, and err. These fields are 

declared as public and static within System. This means that they can be used by any other 

part of your program and without reference to a specific System object. 

� System.out refers to the standard output stream. By default, this is the console. 

� System.in refers to standard input, which is the keyboard by default. 
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� System.err refers to the standard error stream, which also is the console by default. 

� System.in is an object of type InputStream; System.out and System.err are objects of type 

PrintStream. These are byte streams, even though they typically are used to read and write 

characters from and to the console. 

BYTE STREAM CLASS 

Stream    Class Meaning

BufferedInputStream   Buffered input stream  

BufferedOutputStream  Buffered output stream  

ByteArrayInputStream  Input stream that reads from a byte array

ByteArrayOutputStream  Output stream that writes to a byte array  

DataInputStream  An input stream that contains methods for reading the Java standard 

data types  

DataOutputStream  An output stream that contains methods for writing the Java standard 

data types  

FileInputStream   Input stream that reads from a file  

FileOutputStream   Output stream that writes to a file  

FilterInputStream   Implements InputStream 

FilterOutputStream   Implements OutputStream 

InputStream    Abstract class that describes stream input  

OutputStream    Abstract class that describes stream output  

PipedInputStream   Input pipe  

PipedOutputStream   Output pipe  

PrintStream    Output stream that contains print( ) and println( ) 

PushbackInputStream  Input stream that supports one-�������
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the input stream  
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RandomAccessFile   Supports random access file I/O  

SequenceInputStream  Input stream that is a combination of two or more input streams that 

will be read sequentially, one after the other  

CHARACTER STREAM CLASS 

Stream    Class Meaning

BufferedReader   Buffered input character stream  

BufferedWriter   Buffered output character stream  

CharArrayReader   Input stream that reads from a character array  

CharArrayWriter   Output stream that writes to a character array  

FileReader    Input stream that reads from a file  

FileWriter    Output stream that writes to a file  

FilterReader    Filtered reader  

FilterWriter    Filtered writer  

InputStreamReader   Input stream that translates bytes to characters  

LineNumberReader   Input stream that counts lines  

OutputStreamWriter   Output stream that translates characters to bytes  

PipedReader    Input pipe  

PipedWriter    Output pipe  

PrintWriter    Output stream that contains print( ) and println( )  

PushbackReader   Input stream that allows characters to be returned to the input stream 

Reader    Abstract class that describes character stream input  

StringReader    Input stream that reads from a string  

StringWriter    Output stream that writes to a string  

Writer     Abstract class that describes character stream output  
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READING CONSOLE INPUT  

In Java, console input is accomplished by reading from System.in. To obtain a character-based 

stream that is attached to the console, you wrap System.in in a BufferedReader object, to create a 

character stream. BuffereredReader supports a buffered input stream. Its most commonly used 

constructor is shown here:  

BufferedReader(Reader inputReader) 

Here, inputReader is the stream that is linked to the instance of BufferedReader that is being 

created. Reader is an abstract class. One of its concrete subclasses is InputStreamReader, which 

converts bytes to characters. To obtain an InputStreamReader object that is linked to System.in, 

use the following constructor:  

InputStreamReader(InputStream inputStream)  

Because System.in refers to an object of type InputStream, it can be used for inputStream. Putting 

it all together, the following line of code creates a BufferedReader that is connected to the 

keyboard:  

BufferedReader br = new BufferedReader (new InputStreamReader(System.in));  

After this statement executes, br is a character-based stream that is linked to the console through 

System.in. 

Reading Characters  

To read a character from a BufferedReader, use read( ). The version of read( ) that we will be using 

is int read( ) throws IOException Each time that read( ) is called, it reads a character from the input 

stream and returns it as an integer value. It returns �1 when the end of the stream is encountered. 

Reading Strings 

To read a string from the keyboard, use the version of readLine( ) that is a member of the 

BufferedReader class. Its general form is shown here: String readLine( ) throws IOException 

122



Program 8. 1 Write a program to find addition of two numbers given from the keyboard. 

Using exception handling, display appropriate message if the inputs are not valid numbers. 

Solution:  

import java.io.*;  

class Addition  

{

public static void main(String args[])  

{

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));  

String str;  

int x, y, z;  

try  

{

System.out.println("Enter 1st number");  

str = br.readLine();  

x=Integer.parseInt(str); 

System.out.println("Enter 2nd number");  

str = br.readLine();  

y=Integer.parseInt(str);  

z=x+y;  
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}

catch (Exception e)  

{

System.out.println("Invalid Number ..Try Again!!!!!!!");  
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}

}

}

Program 8. 2 Write a program to find factorial of an integer given from the keyboard. Using 

exception handling mechanism, display appropriate message if the input from keyboard is 

not a valid integer. 

Solution:  

import java.io.*;  

class Factorial  

{

public static void main(String args[])  

{

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));  

String str;  

int n, f=1, i;  

try  

{

System.out.println("Enter the number");  

str = br.readLine(); 

n=Integer.parseInt(str);  

for(i=1; i<=n; i++)  

f=f*i;  

System.ou�����
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}

catch (Exception e)  
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{

System.out.println("Invalid Input ..Try Again!!!!!!!");  

}

}

}

SERIALIZATION 

Java provides a mechanism, called object serialization where an object can be represented as a 

sequence of bytes that includes the object's data as well as information about the object's type and 

the types of data stored in the object.  

After a serialized object has been written into a file, it can be read from the file and deserialized 

that is, the type information and bytes that represent the object and its data can be used to recreate 

the object in memory.  

Most impressive is that the entire process is JVM independent, meaning an object can be serialized 

on one platform and deserialized on an entirely different platform.  

Classes ObjectInputStream and ObjectOutputStream are high-level streams that contain the 

methods for deserializing and serializing an object.  

The ObjectOutputStream class contains many write methods for writing various data types, but 

one method in particular stands out: 

public final void writeObject(Object x) throws IOException 

The above method serializes an Object and sends it to the output stream. Similarly, the 

ObjectInputStream class contains the following method for deserializing an object: 

public final Object readObject() throws IOException, ClassNotFoundException 

This method retrieves the next Object out of the stream and deserializes it. The return value is 

Object, so you will need to cast it to its appropriate data type.  

SERIALIZING AN OBJECT 
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The ObjectOutputStream class is used to serialize an Object. The following SerializeDemo 

program instantiates an Employee object and serializes it to a file.  

When the program is done executing, a file named employee.ser is created. The program does not 

generate any output, but study the code and try to determine what the program is doing.  

Note: When serializing an object to a file, the standard convention in Java is to give the file a .ser 

extension. 

Program 8. 3 Demonstration of object serialization. 

Solution:  

import java.io.*;  

class Employee implements java.io.Serializable  

{

public String name;  

public String address;  

public transient int age;  

public int number;  

public void mailCheck()  

{

System.out.println("Mailing a check to " + name + " " + address);  

}

}

public class SerializeDemo  

{

public static void main(String [] args)  

{

Employee e = new Employee();  

e.name = "Sourav Kumar Giri";  
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e.address = "Baleswar, Odisha.";  

e.age =25;  

e.number = 101;  

try  

{

FileOutputStream fileOut =new FileOutputStream("employee.ser"); 

ObjectOutputStream out =new ObjectOutputStream(fileOut); 

out.writeObject(e);  

out.close();  

fileOut.close();  

}

catch(IOException i)  

{

i.printStackTrace();  

}

}

}

DESERIALIZING AN OBJECT 

The following DeserializeDemo program deserializes the Employee object created in the 

SerializeDemo program. Study the program and try to determine its output: 

Program 8. 4 Demonstration of object de-serialization. 

Solution:  

import java.io.*;  
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public class DeserializeDemo  

{

public static void main(String [] args)  

{

Employee e = null;  

try  

{   

FileInputStream fileIn =new FileInputStream("employee.ser");  

ObjectInputStream in = new ObjectInputStream(fileIn);  

e = (Employee) in.readObject();  

in.close();  

fileIn.close();  

}

catch(IOException i)  

{

i.printStackTrace();  

return;  

}

catch(ClassNotFoundException c)  

{

System.out.println("Employee class not found");  

c.printStackTrace();  

return;  

}

System.out.println("Deserialized Employee...");  
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System.out.println("Name: " + e.name);  

System.out.println("Address: " + e.address);  

System.out.println("Age " + e.age);  

System.out.println("Number: " + e.number);  

}

}

Output:

Deserialized Employee...  

Name: Sourav Kumar Giri  

Address: Baleswar, Odisha 

Age: 0  

Number:101 

Here are following important points to be noted: 

� The try/catch block tries to catch a ClassNotFoundException, which is declared by the 

readObject() method. For a JVM to be able to deserialize an object, it must be able to find 

the bytecode for the class. If the JVM can't find a class during the deserialization of an 

object, it throws a ClassNotFoundException. 

� Notice that the return value of readObject() is cast to an Employee reference. 

� The value of the age field was 25 when the object was serialized, but because the field is 

transient, this value was not sent to the output stream. The age field of the deserialized 

Employee object is 0. 

Assignment 8 

Short Type Questions 

1. Define Stream. 
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2. Differentiate between byte stream and character stream. 

3. Define Serialization. 

4. Differentiate between read() and readLine() in BufferedReader class. 

Long Type Questions 

1. Explain byte stream and character stream in java. 

2. What is serialization in java? How to serialize and de-serialize an object in java? Explain with 

an example. 

3. Write a program to accept 3 numbers from the keyboard and display greatest among them. Use 

exception handling for appropriate input (i.e. the inputs must be number only). 

4. Write a program to accept a number from the keyboard and check whether the number is prime 

or not. 
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Chapter 9 

Java Database Connectivity (JDBC) 

Java Database Connectivity (JDBC) is an application program interface (API) specification for 

connecting programs written in Java to the data in popular databases. The application program 

interface lets you encode access request statements in Structured Query Language (SQL) that are 

then passed to the program that manages the database.  

JDBC drivers are divided into four types or levels.  The different types of jdbc drivers are: 

Type 1: JDBC-ODBC Bridge driver (Bridge)  

Type 2: Native-API/partly Java driver (Native)  

Type 3: All Java/Net-protocol driver (Middleware)  

Type 4: All Java/Native-protocol driver (Pure)  

JDBC-ODBC BRIDGE DRIVER (TYPE 1) 

The Type 1 driver translates all JDBC calls into ODBC calls and sends them to the ODBC driver. 

ODBC is a generic API. The JDBC-ODBC Bridge driver is recommended only for experimental 

use or when no other alternative is available. 

[Type 1: JDBC-ODBC Bridge] 
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Advantage

The JDBC-ODBC Bridge allows access to almost any database, since the database's ODBC drivers 

are already available. 

Disadvantages 

1. Since the Bridge driver is not written fully in Java, Type 1 drivers are not portable. 

2. A performance issue is seen as a JDBC call goes through the bridge to the ODBC driver, then 

to the database, and this applies even in the reverse process. They are the slowest of all driver 

types. 

3. The client system requires the ODBC Installation to use the driver. 

4. Not good for the Web. 

NATIVE-API/ PARTLY JAVA DRIVER(TYPE 2) 

The distinctive characteristic of type 2 jdbc drivers is that Type 2 drivers convert JDBC calls into 

database-specific calls i.e. this driver is specific to a particular database. Some distinctive 

characteristic of type 2 jdbc drivers are shown below. Example: Oracle will have oracle native 

API. 

[Type 2: Native api/ Partly Java Driver] 

Advantage  
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The distinctive characteristic of type 2 jdbc drivers are that they are typically offer better 

performance than the JDBC-ODBC Bridge as the layers of communication (tiers) are less than that 

of Type 1 and also it uses Native api which is Database specific. 

Disadvantages 

1. Native API must be installed in the Client System and hence type 2 drivers cannot be used for 

the Internet. 
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�uage which forms a portability issue. 

3. If we change the Database we have to change the native API as it is specific to a database. 

4. Mostly obsolete now. 

5. Usually not thread safe. 

ALL JAVA/NET-PROTOCOL DRIVER (TYPE 3) 

Type 3 database requests are passed through the network to the middle-tier server. The middle-tier 

then translates the request to the database. If the middle-tier server can in turn use Type1, Type 2 

or Type 4 drivers. 

[Type 3: All Java/ Net-Protocol Driver] 

Advantages 
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1. This driver is server-based, so there is no need for any vendor database library to be present on 

client machines. 

2. This driver is fully written in Java and hence Portable. It is suitable for the web. 

3. There are many opportunities to optimize portability, performance, and scalability. 

4. The net protocol can be designed to make the client JDBC driver very small and fast to load. 

5. The type 3 driver typically provides support for features such as caching (connections, query 

results, and so on), load balancing, and advanced 

system administration such as logging and auditing. 

6. This driver is very flexible allows access to multiple databases using one driver. 

7. They are the most efficient amongst all driver types. 

Disadvantages 

It requires another server application to install and maintain. Traversing the record set may take 

longer, since the data comes through the backend server.  

NATIVE-PROTOCOL/ALL-JAVA DRIVER (TYPE 4) 

The Type 4 uses java networking libraries to communicate directly with the database server. 

[Type 4: Native-protocol/all-Java driver] 

Advantages 
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1. The major benefit of using a type 4 jdbc drivers are that they are completely written in Java to 

achieve platform independence and eliminate deployment administration issues. It is most suitable 

for the web. 

2. Number of translation layers is very less i.e. type 4 JDBC drivers don't have to translate database 

requests to ODBC or a native connectivity interface or to pass the request on to another server, 

performance is typically quite good. 
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downloaded dynamically. 

Disadvantage 

With type 4 drivers, the user needs a different driver for each database. 

Assignment 9 

Short Type Questions 

1. What is JDBC? 

Long Type Questions 

1. Explain different JDBC drivers in details. Also draw the diagrams. 
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Chapter 10 

Java Networking

A socket is an unique address which is combination of IP and Port address. An IP address uniquely 

identifies a particular computer whereas each process has a unique port number. Each computer 

connected to the Internet has a unique IP address. An IP address is a 32-bit number used to uniquely 

identify each computer connected to the Internet. Example: 192.1.1.1. A port address is a 16-bit 

number that identifies each service offered by a network server. The FTP service is located on port 

21. The HTTP service is located on port 80. A Domain Naming Service (DNS) is the name given

to an IP address. 

THE NETWORKING CLASSES AND INTERFACES 

The classes contained in the java.net package are as follows: 

Authenticator (Java 2)  InetSocketAddress (Java 2, v1.4) SocketImpl 

ContentHandler JarURLConnection (Java 2)  SocketPermission 

DatagramPacket MulticastSocket URI (Java 2, v1.4) 

DatagramSocket PasswordAuthentication (Java 2) URL 

DatagramSocket Impl NetworkInterface (Java 2, v1.4)  URLConnection 

URLClassLoader (Java 2) HttpURLConnection  InetAddress 

URLDecoder (Java 2)  Inet4Address (Java 2, v1.4)   Socket 

URLEncoder  Inet6Address (Java 2, v1.4)   ServerSocket 

URLStreamHandler  SocketAddress (Java 2, v1.4)  NetPermission  

The InetAddress class is used to encapsulate both the numerical IP address and the domain name 

for that address. InetAddress can handle both IPv4 and IPv6 addresses. The InetAddress class has 

no visible constructors. To create an InetAddress object, you have to use one of the available 

factory methods. Factory methods are merely a convention whereby static methods in a class return 

an instance of that class. Three commonly used InetAddress factory methods are as follows: 
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� static InetAddress getLocalHost( ) throws UnknownHostException 

� static InetAddress getByName(String hostName) throws UnknownHostException 

� static InetAddress[ ] getAllByName(String hostName) throws UnknownHostException 

The getLocalHost( ) method simply returns the InetAddress object that represents the local host. 

The getByName( ) method returns an InetAddress for a host name passed to it. If these methods 

are unable to resolve the host name, they throw an UnknownHostException. On the Internet, it is 

common for a single name to be used to represent several machines. In the world of web servers, 

this is�one way to provide some degree of scaling. The getAllByName( ) factory method returns 

an array of InetAddresses that represent all of the addresses that a particular name resolves to. It 

will also throw an Unknow
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local machine or on any other machine on the Internet. There are two kinds of TCP sockets in Java. 
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which waits for clients to connect before doing anything. The Socket class is designed to connect 

to server sockets and initiate protocol exchanges.  

TCP/IP CLIENT SOCKETS 

Here are two constructors used to create client sockets: 

Socket(String hostName, int port):  

Creates a socket connecting the localhost to the named host and port; can throw an 

UnknownHostException oran IOException 

Socket(InetAddress ipAddress, int port):

Creates a socket using a preexisting InetAddress object and a port; can throw an IOException. 

A socket can be examined at any time for the address and port information associated with it, by 

use of the following methods: 
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InetAddress getInetAddress( ): 

Returns the InetAddress associated with the Socket object. 

int getPort( ): 

Returns the remote port to which this Socket object is connected. 

int getLocalPort( ): 

Returns the local port to which this Socket object is connected 

Once the Socket object has been created, it can also be examined to gain access to the input and 

output streams associated with it. 

InputStream getInputStream( ): 

Returns the InputStream associated with the invoking socket. 

OutputStream getOutputStream( ): 

Returns the OutputStream associated with the invoking socket. 

WHOIS 

The very simple example that follows opens a connection to a whois port on the InterNIC server, 

sends the command -line argument down the socket, and then prints the data that is returned. 

InterNIC will try to lsookup the argument as a registered Internet domain name, then send back 

the IP address and contact information for that site. 

Program 10.1 An example of Whois 

import java.net.*;  

import java.io.*;  

class Whois  

{

public static void main(String args[]) throws Exception  

{
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int c;  

Socket s = new Socket("internic.net", 43);  

InputStream in = s.getInputStream();  

OutputStream out = s.getOutputStream();  

Stringstr=(args.length==0? "osborne.com":args[0])+"n";  

byte buf[] = str.getBytes();  

out.write(buf);  

while ((c = in.read()) != -1)  

System.out.print((char) c);  

s.close();  

}

}

URL (UNIFORM RESOURCE LOCATOR)

The URL (Uniform Resource Locator) provides a reasonably intelligible form to uniquely identify 

or address information on the Internet. URLs are ubiquitous; every browser uses them to identify 

information on the Web. In fact, the Web is really just that same old Internet with all of its resources 
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simple, concise API to access information across the Internet using URLs. Two examples of URLs 

are http://www.osborne.com/ and http://www.osborne.com:80/ index.htm. 

A URL specification is based on four components: 

� The first is the protocol to use, separated from the rest of the locator by a colon (:). Common 

protocols are http, ftp, gopher, and file, although these days almost everything is being 

done via HTTP 2�
�%���$��	�����	"�����"����	������	��������%��	�������	%%����������7MM��

from your URL specification).��

� The second component is the host name or IP address of the host to use; this is delimited 

on the left by double slashes (//) and on the right by a slash (/) or optionally a colon (:). 
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� The third component, the port number, is an optional parameter, delimited on the left from 

the host name by a colon (:) and on the right by a slash (/). (It defaults to port 80, the 

�����%�
���J��4��	��#�������7)'������edundant.) 

� The fourth part is the actual file path. Most HTTP servers will append a file named 

index.html 

� or index.htm to URLs that refer directly to a directory resource. 

Program 10.2 Demonstration of URL information 

Solution:  

import java.net.*;  

class URLDemo  

{

public static void main(String args[]) throws MalformedURLException  

{

URL hp = new URL("http://www.srinix.org/downloads");  

System.out.println("Protocol: " + hp.getProtocol());  

System.out.println("Port: " + hp.getPort());  

System.out.println("Host: " + hp.getHost());  

System.out.println("File: " + hp.getFile());  

System.out.println("Ext:" + hp.toExternalForm());  

}

}

Output:  

Protocol: http Port: -1 

Host: www.srinix.org File: /downloads 

Ext: http://www.srinix.org/downloads  
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URLCONNECTION  

URLConnection is a general-purpose class for accessing the attributes of a remote resource. Once 

you make a connection to a remote server, you can use URLConnection to inspect the properties 

of the remote object before actually transporting it locally. These attributes are exposed by the 

HTTP protocol specification and, as such, only make sense for URL objects that are using the 

HTTP protocol.  

To access the actual bits or content information of a URL, we create a URLConnection object from 

it, using its openConnection( ) method, like this: url.openConnection() 

openConnection( ) has the following general form:  

URLConnection openConnection( )  

It returns a URLConnection object associated with the invoking URL object. It may throw an 

IOException.

Program 10.3 Demonstration of URL connection.  

Solution:  

import java.net.*;  

import java.io.*;  

import java.util.Date;  

class UCDemo  

{

public static void main(String args[]) throws Exception  

{

int c; 

URL hp = new URL("http://www.srinix.org");  

URLConnection hpCon = hp.openConnection();  

long d = hpCon.getDate();  
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if(d==0) System.out.println("No date information.");  

else System.out.println("Date: " + new Date(d));  

System.out.println("Content-Type: " + hpCon.getContentType());  

}

}

Output: 

Date: Wed June 12 23:10:53 IST 2013  

Content-Type: text/html  

TCP/IP SERVER SOCKETS  

The ServerSocket class is used to create servers that listen for either local or remote client programs 

to connect to them on published ports. Since the Web is driving most of the activity on the Internet, 

this section develops an operational web (http) server. ServerSockets are quite different from 

normal Sockets. When you create a ServerSocket, it will register itself with the system as having 

an interest in client connections. The constructors for ServerSocket reflect the port number that 

you wish to accept connections on and, optionally, how long you want the queue for said port to 

be. The queue length tells the system how many client connections it can leave pending before it

should simply refuse connections. The default is 50. The constructors might throw an IOException 

under adverse conditions. Here are the constructors: 

ServerSocket(int port) 

Creates server socket on the specified port with a queue length of 50. 

ServerSocket(int port, int maxQueue) 

Creates a server socket on the specified port with a maximum queue length of maxQueue. 

ServerSocket(int port, int maxQueue, InetAddress localAddress) 

Creates a server socket on the specified port with a maximum queue length of maxQueue. On a 

multihomed host, localAddress specifies the IP address to which this socket binds. 
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ServerSocket has a method called accept( ), which is a blocking call that will wait for a client to 

initiate communications, and then return with a normal Socket that is then used for communication 

with the client.  

SERVE- CLIENT PROGRAM IN JAVA  

Program 10.4 Server Side Program (Server.java) 

Solution:  

import java.io.*;  

import java.net.*;  

public class Server  

{

private static Socket socket;  

public static void main(String[] args)  

{

try  

{

int port = 25000;  

ServerSocket serverSocket = new ServerSocket(port);  

System.out.println("Server Started and listening to the port 25000");  

while(true)  

{

socket = serverSocket.accept();  

InputStream is = socket.getInputStream();  

InputStreamReader isr = new InputStreamReader(is);  

BufferedReader br = new BufferedReader(isr); 

String number = br.readLine();  
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System.out.println("Message received from client is "+number);  

String returnMessage="You are Welcome....Mr. Client"; 

OutputStream os = socket.getOutputStream();  

OutputStreamWriter osw = new OutputStreamWriter(os);  

BufferedWriter bw = new BufferedWriter(osw);  

bw.write(returnMessage);  

System.out.println("Message sent to the client is "+returnMessage); 

bw.flush();  

}

}

catch (Exception e) 

{

e.printStackTrace(); 

}

finally  

{

try  

{

socket.close(); 

}

catch(Exception e)  

}

}

}
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Program 10.5 Client Side Program (Client.java) 

Solution: 

import java.io.*;  

import java.net.*;  

public class Client  

{

private static Socket socket;  

public static void main(String args[]) 

{

try  

{

String host = "localhost";  

int port = 25000; 

InetAddress address = InetAddress.getByName(host);  

socket = new Socket(address, port);  

OutputStream os = socket.getOutputStream();  

OutputStreamWriter osw = new OutputStreamWriter(os);  

BufferedWriter bw = new BufferedWriter(osw);  

String number = "Thank You server. i am Connected !!!!!"; 

String sendMessage = number + "\n"; bw.write(sendMessage);  

bw.flush();  

System.out.println("Message sent to the server : "+sendMessage);  

InputStream is = socket.getInputStream();  

InputStreamReader isr = new InputStreamReader(is);  

BufferedReader br = new BufferedReader(isr);  
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String message = br.readLine();  

System.out.println("Message received from the server : " +message);  

}

catch (Exception exception)  

{

exception.printStackTrace();  

}

finally  

{

try  

{

socket.close();  

}

catch(Exception e)  

{

e.printStackTrace();  

}

}

}

}

Server Side Output: 
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Client Side Output: 

Assignment 10 

Short Type Questions 

1. Define a socket. 

2. Define IP address and Port address. 
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3. Define Whois. 

4. Define URL. 

5. Differentiate between Socket and ServerSocket. 

6. What is the purpose of URLConnection class. 

7. Write the purpose of getLocalHost() and getByName() method. 

Long Type Questions 

1. Define URL. Explain URL format in details. 

2. What are client and server socket in java? Explain them with an example. 

3. Write a server client program in java to exchange information among them. 
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Chapter 11 

APPLETS 

Applets are the java program that can be run on a java enabled web browser. An applet is typically 

embedded inside a web page and runs in the context of a browser. The Applet class provides the 

standard interface between the applet and the browser environment.  

All applets are subclasses of Applet. Thus, all applets must import java.applet. Applets must also 

import java.awt. Execution of an applet does not begin at main( ). Actually, few applets even have 

main( ) methods. Instead, execution of an applet is started and controlled with an entirely different 

mechanism.  

Once an applet has been compiled, it is included in an HTML file using the APPLET tag. The 

applet will be executed by a Java-enabled web browser when it encounters the APPLET tag within 

the HTML file. To view and test an applet more conveniently, simply include a comment at the 

head of your Java source code file that contains the APPLET tag. This way, your code is 

documented with the necessary HTML statements needed by your applet, and you can test the 

compiled applet by starting the applet viewer with your Java source code file specified as the target. 

Here is an example of such a comment:  

/*  

<applet code="MyApplet" width=200 height=60> 

</applet>  

*/  

This comment contains an APPLET tag that will run an applet called MyApplet in a window that 

is 200 pixels wide and 60 pixels high. Since the inclusion of an APPLET command makes testing 

applets easier, all of the applets shown in this book will contain the appropriate APPLET tag 

embedded in a comment. 

APPLET INITIALIZATION AND TERMINATION 

It is important to understand the order in which the various methods shown in the skeleton are 

called. When an applet begins, the AWT calls the following methods, in this sequence: 
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1. init( ) 

2. start( ) 

3. paint( ) 

When an applet is terminated, the following sequence of method calls takes place: 

1. stop( ) 

2. destroy( ) 
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init( ) 

The init( ) method is the first method to be called. This is where you should initialize variables. 

This method is called only once during the run time of your applet. 

start( ) 

The start( ) method is called after init( ). It is also called to restart an applet after it has been stopped. 

Whereas init( ) is called onceDthe first time an applet is loadedDstart( ) is called each time an 
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the applet resumes execution at start( ). 

paint( ) 
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occur for several reasons. For example, the window in which the applet is running may be 

overwritten by another window and then uncovered. Or the applet window may be minimized and 

then restored. paint( ) is also called when the applet begins execution. Whatever the cause, 

whenever the applet must redraw its output, paint( ) is called. The paint( ) method has one 

parameter of type Graphics. This parameter will contain the graphics context, which describes the 

graphics environment in which the applet is running. This context is used whenever output to the 

applet is required. 
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stop( ) 

The stop( ) method is called when a web browser leaves the HTML document containing the 

appletD when it goes to another page, for example. When stop( ) is called, the applet is probably 
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visible. You can restart them when start( ) is called if the user returns to the page. 

destroy( ) 

The destroy( ) method is called when the environment determines that your applet needs to be 

removed completely from memory. At this point, you should free up any resources the applet may 

be using. The stop( ) method is always called before destroy( ). 

Program 11.1 Demonstration of an applet skeleton. 

Solution:  

import java.awt.*;  

import java.applet.*;  

/*  

<applet code="AppletSkel" width=300 height=100>  

</applet>  

*/  

public class AppletSkel extends Applet  

{

public void init()  

{

// initialization  

}

public void start()  
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{

// start or resume execution  

}��

public void stop()  

{

// suspends execution  

}

public void destroy()  

{

// perform shutdown activities  

}

public void paint(Graphics g)  

{   

// redisplay contents of window  

}

}

THE HTML APPLET TAG 

The APPLET tag is used to start an applet from both an HTML document and from an applet 

viewer. An applet viewer will execute each APPLET tag that it finds in a separate window, while 

web browsers like Netscape Navigator, Internet Explorer, and Hot Java will allow many applets 

on a single page.  

The syntax for the standard APPLET tag is shown here. Bracketed items are optional.  

< APPLET [CODEBASE = codebaseURL]   CODE = appletFile   [ALT = 

alternateText]   [NAME = appletInstanceName]   WIDTH = pixels 
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 HEIGHT = pixels   [ALIGN = alignment]   [VSPACE = pixels] 

[HSPACE = pixels] >   

[< PARAM NAME = AttributeName VALUE = AttributeValue>]  

[< PARAM NAME = AttributeName2 VALUE = AttributeValue>] 

0000000000000000��

[HTML Displayed in the absence of Java] 

</APPLET>  

CODEBASE: CODEBASE is an optional attribute that specifies the base URL of the applet code, 
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CODE tag).  

CODE: CODE is a required attribute that gives ���� 
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compiled .class file.  

ALT: The ALT tag is an optional attribute used to specify a short text message that should be 
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NAME: NAME is an optional attribute used to specify a name for the applet instance. Applets 

must be named in order for other applets on the same page to find them by name and communicate 

with them.  

WIDTH AND HEIGHT: WIDTH and HEIGHT are required attributes that give the size (in 

pixels) of the applet display area.  

ALIGN: ALIGN is an optional attribute that specifies the alignment of the applet. This attribute 

is treated the same as the HTML IMG tag with these possible values: LEFT, RIGHT, TOP, 

BOTTOM, MIDDLE, BASELINE, TEXTTOP, ABSMIDDLE, and ABSBOTTOM.  

VSPACE AND HSPACE: These attributes are optional. VSPACE specifies the space, in pixels, 

above and below the applet. HSPACE specifies the space, in pixels, on each side of the applet. 
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PARAM NAME AND VALUE: The PARAM tag allows you to specify applet specific 

arguments in an HTML page. Applets access their attributes with the getParameter ( ) method.  
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PASSING PARAMETERS TO APPLETS 

The APPLET tag in HTML allows us to pass parameters to an applet. To retrieve a parameter, the 

getParameter( ) method is used. It returns the value of the specified parameter in the form of a 

String object. Thus, for numeric and Boolean values, we need to convert their string 

representations into their internal formats. Here is an example that demonstrates passing 

parameters: 

Program 11.2 Demonstration of passing parameters to applet. 

Solution:  

import java.awt.*;  

import java.applet.*;  

/*  

<applet code="ParamDemo" width=300 height=80>  

<param name=fontName value=Courier>  

<param name=fontSize value=14>  

<param name=leading value=2>  

<param name=accountEnabled value=true>  

</applet>  

*/  

public class ParamDemo extends Applet  

{

String fontName;  

int fontSize;��

float leading;  

boolean active;  
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public void start()  

{

String param;  

fontName = getParameter("fontName");  

if(fontName == null) fontName = "Not Found";  

param = getParameter("fontSize");  

try  

{

 if(param != null)  

fontSize = Integer.parseInt(param);  

else fontSize = 0;  

}

catch(NumberFormatException e)  

{

fontSize = -1;  

}

param = getParameter("leading");  

try  

{

if(param != null) // if not found  

leading = Float.valueOf(param).floatValue();  

else leading = 0;  

}

catch(NumberFormatException e)  

{
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leading = -1;  

}

param = getParameter("accountEnabled");  

if(param != null)  

active = Boolean.valueOf(param).booleanValue();  

}

public void paint(Graphics g)  

{

g.drawString("Font name: " + fontName, 0, 10);  

g.drawString("Font size: " + fontSize, 0, 26);  

g.drawString("Leading: " + leading, 0, 42);  

g.drawString("Account Active: " + active, 0, 58);  

}

}

APPLETCONTEXT AND SHOWDOCUMENT( ) 

One application of Java is to use active images and animation to provide a graphical means of 

navigating the Web that is more interesting than the underlined blue words used by hypertext. To 

allow your applet to transfer control to another URL, you must use the showDocument( ) method 

defined by the AppletContext interface.  
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environment. The methods defined by AppletContext are shown in Table 19-2. The context of the 

currently executing applet is obtained by a call to the getAppletContext( ) method defined by 
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document into view by calling showDocument( ). This method has no return value and throws no 

exception if it fails, so use it carefully.  

There are two showDocument( ) methods. 

� The method showDocument(URL) displays the document at the specified URL. 
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� The method showDocument(URL, where) displays the specified document at the specified 

location within the browser window. Valid arguments for where are �O��%�� 2��	"� �
�
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Program 11.3 Demonstration of applet context and showdocument. 

Solution:  

import java.awt.*;  

import java.applet.*;  

import java.net.*;  

/*  

<applet code="ACDemo" swidth=300 height=50>  

</applet>  

*/  

public class ACDemo extends Applet 

{

public void start()  

{

AppletContext ac = getAppletContext();  

URL url = getCodeBase(); // get url of this applet  

try  

{

ac.showDocument(new URL(url+"Test.html")); 

}

catch(MalformedURLException e)  

{
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showStatus("URL not found");  

}

}

}

Program 11.4 Java Music Player  

Solution: 

import java.applet.*;  

import java.awt.*;  

import java.awt.event.*;  

public class PlaySoundApplet extends Applet implements ActionListener  

{

Button play,stop;  

AudioClip audioClip;  

public void init ()  

{

play = new Button(" Play in Loop ");  

add(play);  

play.addActionListener(this);  

stop = new Button(" Stop ");  

add(stop);  

stop.addActionListener(this);  

audioClip = getAudioClip(getCodeBase(), "TestSnd.wav");  

}

public void actionPerformed(ActionEvent ae)  
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{

Button source = (Button)ae.getSource();  

if (source.getLabel() == " Play in Loop ")  

{

audioClip.play();  

}

else if(source.getLabel() == " Stop ")  

{

audioClip.stop();  

}

}

}

Here is the HTML code : 

<HTML>  

<BODY>  

<APPLET CODE="PlaySoundApplet" WIDTH="200" HEIGHT="300"> 

</APPLET>  

</BODY>  

</HTML> 

Assignment 11 

Short Type Questions 

1. Define Applet. 

2. Define PARAM tag. 
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Long Type Questions 

1. Discuss the skeleton of an applet. 

2. Discuss AppletContext and showDocument( ). 

3. How parameters are passed to an applet. Discuss. 

4. Discuss in details the structure of an HTML applet tag. 

5. Write a java program using applet to design a screen through which you can enter name, address 

and mobile number of a person. Then display the information in the same window whenever a 

submit button is pressed. 

6. Write a java program using applet to draw a rectangle using mouse. 
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Chapter 12 

Event Handling

An Event is generated whenever the user perform on action such as clicking mouse, pressing a key 

on keyboard, releasing a key from the keyboard etc. 

EVENT DELEGATION MODEL 

The modern approach to handling events is based on the delegation event model, which defines 

standard and consistent mechanisms to generate and process events. Its concept is quite simple: a 

source generates an event and sends it to one or more listeners. In this scheme, the listener simply 

waits until it receives an event. Once received, the listener processes the event and then returns. 

The advantage of this design is that the application logic that processes events is cleanly separated 

from the user interface logic that generates those events. A user interface element is able to 
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listeners must register with a source in order to receive an event notification. This provides an 

important benefit: notifications are sent only to listeners that want to receive them. The event 

delegation model is based on the Event Source and Event Listeners. Event Listener is an object 

that receives the messages / events. The Event Source is any object which creates the message/ 

event. The Event Delegation model is based on � The Event Classes, The Event Listeners, Event 

Objects. 
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There are three participants in event delegation model in Java: 

Events

In the delegation model, an event is an object that describes a state change in a source. It can be 

generated as a consequence of a person interacting with the elements in a graphical user interface. 

Some of the activities that cause events to be generated are pressing a button, entering a character 

via the keyboard, selecting an item in a list, and clicking the mouse. Many other user operations 

could also be cited as examples. Events may also occur that are not directly caused by interactions 

with a user interface. For example, an event may be generated when a timer expires, a counter 

exceeds a value, software or hardware failure occurs, or an operation is completed. You are free 

to define events that are appropriate for your application. 

Event Sources 

A source is an object that generates an event. This occurs when the internal state of that object 

changes in some way. Sources may generate more than one type of event. A source must register 

listeners in order for the listeners to receive notifications about a specific type of event. Each type 

of event has its own registration method. Here is the general form:  

public void addTypeListener(TypeListener el)  

Here, Type is the name of the event and el is a reference to the event listener. For example, the 

method that registers a keyboard event listener is called addKeyListener( ). The method that 

registers a mouse motion listener is called addMouseMotionListener( ). When an event occurs, all 

registered listeners are notified and receive a copy of the event object. This is known as 

multicasting the event. In all cases, notifications are sent only to listeners that register to receive 

them. Some sources may allow only one listener to register. The general form of such a method is 

this:  

public void addTypeListener(TypeListener el) throws java.util.TooManyListenersException  

Here, Type is the name of the event and el is a reference to the event listener. When such an event 

occurs, the registered listener is notified. This is known as unicasting the event. A source must also 
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provide a method that allows a listener to unregister an interest in a specific type of event. The 

general form of such a method is this:  

public void removeTypeListener(TypeListener el)  

Here, Type is the name of the event and el is a reference to the event listener. For example, to 

remove a keyboard listener, you would call removeKeyListener( ). The methods that add or remove 

listeners are provided by the source that generates events. For example, the Component class 

provides methods to add and remove keyboard and mouse event listeners. 

Event Listeners 

A listener is an object that is notified when an event occurs. It has two major requirements. First, 

it must have been registered with one or more sources to receive notifications about specific types 

of events. 

Second, it must implement methods to receive and process these notifications. The methods that 

receive and process events are defined in a set of interfaces found in java.awt.event. For example, 

the MouseMotionListener interface defines two methods to receive notifications when the mouse 

is dragged or moved. Any object may receive and process one or both of these events if it provides 

an implementation of this interface. Many other listener interfaces are discussed later in this and 

other chapters.  

EVENT CLASS  

An event occurs (like mouse click, key press, etc) which is followed by the event is broadcasted 

by the event source by invoking an agreed method on all event listeners. The event object is passed 

as argument to the agreed-upon method. Later the event listeners respond as they fit, like submit a

form, displaying a message / alert etc. 

Some methods related to Events are 

� Object getSource() 

This method is defined in the Event Object class. It returns the object that originated the event. So 

if the user has clicked a Push button, the method getSource returns the object corresponding to 

Push button is generated. 
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� int getID() 

This method returns the integer value corresponding to the type of event. For example if the user 

has clicked on the mouse, the method getID returns the integer defined as 

MouseEvent.MOUSE_CLICKED.  

The package java.awt.event defines several types of events that are generated by various user 

interface elements. Below table enumerates the most important of these event classes and provides 

a brief description of when they are generated. 

Event Type  Event Source     Event Listener interface 

ActionEvent  Button, List, MenuItem, TextField  ActionListener 

AdjustmentEvent Scrollbar     AdjustmentListener 

ItemEvent  Choice,Checkbox,CheckboxMenuItem,List ItemListener 

TextEvent  TextArea, TextField    TextListener 

ComponentEvent Component     ComponentListener 

ContainerEvent Container     ContainerListener 

FocusEvent  Component     FocusListener 

KeyEvent  Component     KeyListener 

MouseEvent   Component     MouseListener,  

MouseMotionListener 

WindowEvent  Window      WindowListener 

Action Event: The GUI components that generate ActionEvent are: 

� Button: When the user clicks on a PushButton. 

� List: When an item in list box is double clicked. 

� MenuItem : When a MenuItem is selected. 

� Text Field: When the user clicks the Enter key in a text box. 
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AdjustmentEvent is generated when the user adjusts the position of a scrollbar. Scrollbar is the 

only GUI control that receives the AdjustmentEvent.  

ItemEvent is generated when an item is selected or deselected. Following components generate 

ItemEvents.  

CheckBox: When the state of the CheckBox is changed.  

CheckBoxMenuItem : When the state of a MenuItem is changed.  

Choice : When the state of a ChoiceBox is changed.  

List : When an item in list is selected or deselected.  

TextEvent is generated when the contents of text component are changed. The components that 

generate TextEvent are TextArea and TextField.  

FocusEvent: This event is generated when a component gains or looses focus. Focus may be 

gained by bringing the mouse over a component (or by using the tab key). The component that has 

the focus receives all user keyboard events. Focus events are generated by objects of Component 

class and all its subclasses.  

KeyEvent and MouseEvent are subclasses of abstract InputEvent class. Both these events are 

generated by objects of type Component class and its subclasses. The KeyEvent is generated when 

the user presses or releases a key on the keyboard. The MouseEvent is generated when the user 

presses the mouse or moves the mouse.  

WindowEvent are generated for the Window class and its subclasses. These events are generated 

if an operation is performed on a window. The operation could be closing of window, opening of 

window, activating a window etc.  

PaintEvent is generated when a component needs to be repainted (for example when an 

application which is in front is closed and the component needs to be redrawn.) PaintEvents are 

internally handled by AWT, and cannot (and should not) be handled by you in the application. 

ComponentEvent are also generated by objects of type Component class and its subclasses. This 

event is generated when a component is hidden, shown, moved or resized.  

ContainerEvents are generated when a component is added or removed from a container. 

ComponentEvent and ContainerEvent are handled by AWT and are not normally handled by the 

user.  
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Event Listener Interfaces and corresponding methods which it defines 

Event Listener interface  Event Listener Methods 

ActionListener   actionPerformed(ActionEvent evt)  

AdjustmentListener   adjustmentValueChanged(AjustmentEvent evt)  

ItemListener    itemStateChanged(ItemEvent evt)  

TextListener    textValueChanged(TextEvent evt)  

ComponentListener  componentHidden(ComponentEvent evt), 

componentMoved(ComponentEvent evt), 

componentResized(ComponentEvent evt), 

componentShown(ComponentEvent evt) 

ContainerListener   componentAdded(ContainerEvent evt), 

componentRemoved(ContainerEvent evt)  

FocusListener    focusGained(FocusEvent evt),  

focusLost(FocusEvent evt)  

KeyListener    keyPressed(KeyEvent evt),  

keyReleased(KeyEvent evt),  

keyTyped(KeyEvent evt)  

MouseListener   mouseClicked(MouseEvent evt),  

mouseEntered(MouseEvent evt),  

mouseExited(MouseEvent evt),  

mousePressed(MouseEvent evt),  

mouseReleased(MouseEvent evt)  

MouseMotionListener  mouseDragged(MouseEvent evt),  

mouseMoved(MouseEvent evt)  
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WindowListener   windowActivated(WindowEvent evt), 

    windowClosed(WindowEvent evt),  

windowClosing(WindowEvent evt),  

windowDeactivated(WindowEvent evt),  

windowDeiconified(WindowEvent evt),  

windowIconified(WindowEvent evt),  

windowOpened(WindowEvent evt)  

ADAPTER CLASSES

Event adapters facilitate implementing listener interfaces. Many event listener interfaces have 

more than one event listener methods. For such interfaces, Java technology defines adapter classes. 

These have empty implementation (stubs) of all the event listener methods defined in the interface 

they implement. A listener can subclass the adapter and override only stub methods for handling 

events of interest. The table below lists the low level event listener interfaces and their adapters.  

EVENT LISTENER INTERFACES AND THEIR CORRESPONDING 

ADAPTER CLASSES 

Event Listener interface    Event Listener Adapter   

ComponentListener     ComponentAdapter  

ContainerListener     ContainerAdapter  

FocusListener      FocusAdapter  

KeyListener      KeyAdapter  

MouseListener     MouseAdapter  

MouseMotionListener    MouseMotionAdapter  

WindowListener     WindowAdapter 
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Program 12.1 Write a program to find addition of two numbers using Frame, TextField, 

Label, Button, Exception Handling and Event Handling. 

Solution:  

import java.awt.*;  

import java.awt.event.*;  

class Addition extends Frame implements ActionListener  

{

String s="Result is";  

Label l1=new Label("Enter Number1");  

Label l2=new Label("Enter Number2");  

Label l3=new Label(s);  

TextField t1=new TextField(5);  

TextField t2=new TextField(5);  

Button b1=new Button("Get Result");  

public Addition(String s)  

{

super(s);  

setLayout(new FlowLayout());  

add(l1);  

add(t1);  

add(l2);  

add(t2);  

add(b1);  

add(l3);  

b1.addActionListener(this);  
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}

public void actionPerformed(ActionEvent ae) 

{

if(ae.getSource()==b1)  

{

try  

{

s="Result is";  

int n1=Integer.parseInt(t1.getText());  

int n2=Integer.parseInt(t2.getText());  

int r=n1+n2;  

s=s+String.valueOf(r);  

l3.setText(s);  

}

catch(Exception e)  

{
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}

}

}

public static void main(String args[])  

{

Addition a=new Addition("Addition of two Numbers");  

a.setSize(800, 600);  

a.show();  
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}

}

Program 12.2 Demonstration of Key Event: Number Grid '�""�� !!&������3���!

Solution:  

import java.awt.*;  

import java.awt.event.*;  

import java.util.*;  

class Num extends Frame implements ActionListener, KeyListener  

{

int x, i, j, h, v, move, c;  

String msg="Number of Attempts is";  

Button b[][]=new Button[4][4];��

Label l1=new Label("Number Puzzle",Label.CENTER);  

Label l2=new Label(msg,Label.CENTER);  

Font f1 = new Font("SansSerif", Font.BOLD, 18);  

Font f2 = new Font("SansSerif", Font.BOLD, 16);  

Font f3 = new Font("SansSerif", Font.BOLD, 26);  

int[] solutionArray = { 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,13,14,15 };  

Panel p=new Panel();  

public Num(String s)  

{

super(s);  

setLayout(new BorderLayout());  

move=0;  
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shuffleArray(solutionArray);  

setBackground(Color.yellow);  

l1.setFont(f1);  

l2.setFont(f2);  

c=0;  

for(i=0;i<4;i++)  

{

for(j=0;j<4;j++)  

{

if(solutionArray[c]==0)  

{

h=i; 

v=j;  

b[i][j]=new Button("");  

b[i][j].setBackground(Color.white);  

}

else  

{

b[i][j]=new Button(String.valueOf(solutionArray[c]));  

b[i][j].setBackground(Color.pink);  

}

c++;  

}

}

p.setLayout(new GridLayout(4,4));  
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for(i=0;i<4;i++)  

{

for(j=0;j<4;j++)  

{

b[i][j].setFont(f3);  

p.add(b[i][j]);  

}

}

for(i=0;i<4;i++)  

for(j=0;j<4;j++)  

b[i][j].addKeyListener(this);  

add(l1, BorderLayout.NORTH);  

add(p, BorderLayout.CENTER);  

add(l2, BorderLayout.SOUTH);  

}

static void shuffleArray(int[] ar)  

{

Random rnd = new Random();  

for (int i = ar.length - 1; i >= 0; i--)

{

int index = rnd.nextInt(i + 1);  

int a = ar[index];  

ar[index] = ar[i];  

ar[i] = a;  

}
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}

boolean checkWinner()  

{

int w=1;  

for(i=0;i<4;i++)  

{

for(j=0;j<4;j++)  

{

if(b[i][j].getLabel()!="")  

{

if(Integer.parseInt(b[i][j].getLabel())!=w)  

break;  

else w++;  

}

}

}

if(w==15)  

return(true);  

else return(false);  

}

public void actionPerformed(ActionEvent e)  

{

}

public void keyPressed(KeyEvent e)  

{
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if(e.getKeyCode( )==KeyEvent.VK_LEFT)  

{

if(v<3)  

{

b[h][v].setLabel(b[h][v+1].getLabel());  

b[h][v+1].setLabel("");  

b[h][v+1].setBackground(Color.white); 

b[h][v].setBackground(Color.pink); 

v++;  

move++;  

if(checkWinner())  

l2.setText("Congrats !!! Number of attempt= "+move);  

else l2.setText(msg+" "+move);  

}

else l2.setText("Invalid Move !!!");  

}

if(e.getKeyCode( )==KeyEvent.VK_RIGHT)  

{

if(v>0)  

{

b[h][v].setLabel(b[h][v-1].getLabel());  

b[h][v-1].setLabel("");  

b[h][v-1].setBackground(Color.white); 

b[h][v].setBackground(Color.pink);  

v--; 
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move++;  

if(checkWinner())  

l2.setText("Congrats !!! Number of attempt= "+move);  

else l2.setText(msg+" "+move);  

}

else l2.setText("Invalid Move !!!");  

}

if(e.getKeyCode( )==KeyEvent.VK_DOWN)  

{

if(h>0)  

{

b[h][v].setLabel(b[h-1][v].getLabel());  

b[h-1][v].setLabel("");  

b[h-1][v].setBackground(Color.white); 

b[h][v].setBackground(Color.pink);  

h--;

move++;  

if(checkWinner())  

l2.setText("Congrats !!! Number of attempt= "+move);  

else l2.setText(msg+" "+move);  

}

else l2.setText("Invalid Move !!!");  

}

if(e.getKeyCode( )==KeyEvent.VK_UP) 

{
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if(h<3)  

{

b[h][v].setLabel(b[h+1][v].getLabel());  

b[h+1][v].setLabel("");  

b[h+1][v].setBackground(Color.white); 

b[h][v].setBackground(Color.pink);  

h++;  

move++;  

if(checkWinner())  

l2.setText("Congrats !!! Number of attempt= "+move); 

else l2.setText(msg+" "+move);  

}

else l2.setText("Invalid Move !!!");  

}

}

public void keyReleased(KeyEvent e)  

{

}

public void keyTyped(KeyEvent e)  

{

}

public static void main(String args[])  

{

Num c=new Num("Number Grid Puzzle");  

c.setSize(400,550); 
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how(); c.setResizable(false); 

}

}

Output: 

Assignment 12 

Short Type Questions 

1. What is the difference between checked and unchecked exception? 

2. Can an exception be rethrown? 
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3. What is null pointer exception? 

4. What is the difference between final, finally and finalize()? 

Long Type Questions 

1. Different kinds of event listeners 

2. Explain Java event handling by implementing ActionListener 

3. Explain Java event handling by outer class 

4. Explain Java event handling by anonymous class 
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Chapter 13 

Abstract Windows Toolkit (AWT) 

� AWT is the set of java classes that allows us to create GUI (Graphical User Interfaces)

component and manipulate them.

� GUI Components are used to take the input from user in a user friendly manner.

Container 

The Container class is a subclass of Component. It has additional methods that allow other 

Component objects to be nested within it. Other Container objects can be stored inside of a 

Container (since they are themselves instances of Component). This makes for a multileveled 

containment system. A container is responsible for laying out (that is, positioning) any components 

that it contains. 

Panel 
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implements Container. A Panel may be thought of as a recursively nestable, concrete screen 

component. Panel is the superclass for Applet. When screen output is directed to an applet, it is 

drawn on the surface of a Panel object. In essence, a Panel is a window that does not contain a title 
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browser. When you run an applet using an applet viewer, the applet viewer provides the title and 

border. Other components can be added to a Panel object by its add( ) method (inherited from 

Container). Once these components have been added, you can position and resize them manually 

using the setLocation( ), setSize( ), or setBounds( ) methods defined by Component. 

Window 

The Window class creates a top-level window. A top-level window is not contained within any 
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Instead, you will use a subclass of Window called Frame, described next. 
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Frame 
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has a title bar, menu bar, borders, and resizing corners. If you create a Frame object from within 

an applet, it will contain a warning messa��$���������������.�����6�
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applet window has been created. This message warns users that the window they see was started 

by an applet and not by software running on their computer. (An applet that could masquerade as 

a host-based application could be used to obtain passwords and other sensitive information without 
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normal window is created. 

Canvas 

Although it is not part of the hierarchy for applet or frame windows, there is one other type of 

window that you will find valuable: Canvas. Canvas encapsulates a blank window upon which you 

can draw. You will see an example of Canvas later in this book.  
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Frame( )  

Frame(String title)  

The first form creates a standard window that does not contain a title. The second form creates a 

window with the title specified by title.  

There are several methods you will use when working with Frame windows.  

The setSize( ) method is used to set the dimensions of the window. Its signature is shown here: 

void setSize(int newWidth, int newHeight)  

After a frame window has been created, it will not be visible until you call setVisible( ). Its 

signature is shown here:  

void setVisible(boolean visibleFlag)  

The component is visible if the argument to this method is true. Otherwise, it is hidden.  

You can change the title in a frame window using setTitle( ), which has this general form: void 

setTitle(String newTitle)  
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Here, newTitle is the new title for the window.  

CONTROL FUNDAMENTALS  

The AWT supports the following types of controls:  

1. Label  

A label is an object of type Label, and it contains a string, which it displays. Labels are passive 

controls that do not support any interaction with the user. Label defines the following constructors: 

Label( ): creates a blank label 

Label(String str): creates a label that contains the string specified by str 

Label(String str, int how): creates a label that contains the string specified by str using the 

alignment specified by how. The value of how must be one of these three constants: Label.LEFT, 

Label.RIGHT, or Label.CENTER. 

We can set or change the text in a label by using the setText( ) method.We can obtain the current 

label by calling getText( ). These methods are:  

void setText(String str)  

String getText( ) 

Program 13.1 Demonstration of Label. 

Solution:  

import java.awt.*;  

class LabelDemo extends Frame  

{

Label one = new Label("One");  

Label two = new Label("Two");  

Label three = new Label("Three");  
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public LabelDemo(String s)  

{

super(s);  

setLayout(new FlowLayout());  

add(one);  

add(two);  

add(three);  

}

public static void main(String args[])  

{

LabelDemo l=new LabelDemo("Demonstration of Labels");  

l.setSize(300, 250); l.setVisible(true);  

}

}

Output: 

2. Button
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A button is a component that contains a label and that generates an event when it is pressed. Push 

buttons are objects of type Button. Button defines these two constructors: 

Button( ): creates an empty button 

Button(String str): creates a button that contains str as a label 

After a button has been created, we can set its label by calling setLabel( ). We can retrieve its label 

by calling getLabel( ). These methods are as follows:  

void setLabel(String str)  

String getLabel( )  

Here, str becomes the new label for the button. 

Program 13.2 Demonstration of Button. 

Solution:  

import java.awt.*;  

import java.awt.event.*;  

class ButtonDemo extends Frame implements ActionListener  

{

String msg = " ";  

Button yes= new Button("Yes");  

Button no= new Button("No");  

Button maybe= new Button("Undecided");  

Label l=new Label(msg);  

public ButtonDemo(String s) 

{

super(s);  

setLayout(new FlowLayout());  

add(yes);  
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add(no);  

add(maybe);add(l);  

yes.addActionListener(this);  

no.addActionListener(this);  

maybe.addActionListener(this);  

}

public void actionPerformed(ActionEvent ae)  

{

String str = ae.getActionCommand();  

if(str.equals("Yes"))  

{

msg = "You pressed Yes.";  

}

else if(str.equals("No"))  

{

msg = "You pressed No.";  

}

else  

{

msg = "You pressed Undecided.";  

}

l.setText(msg);  

}

public static void main(String args[])  

{
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ButtonDemo b=new ButtonDemo("Demonstration of Buttons");  

b.setSize(600, 250); b.setVisible(true);  

}

}

Output: 

3. Checkbox

A check box is a control that is used to turn an option on or off. It consists of a small box that can 

either contain a check mark or not. Checkbox supports these constructors: 

Checkbox( ): creates a check box whose label is initially blank 

Checkbox(String str): creates a check box whose label is specified by str 

Checkbox(String str, boolean on): set the initial state of the check box. If on is true, the check 

box is initially checked; otherwise, it is cleared. 

Checkbox(String str, boolean on, CheckboxGroup cbGroup): create a check box whose label 

is specified by str and whose group is specified by cbGroup. If this check box is not part of a group, 

then cbGroup must be null. 
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Checkbox(String str, CheckboxGroup cbGroup, boolean on): create a check box whose label 

is specified by str and whose group is specified by cbGroup. If this check box is not part of a group, 

then cbGroup must be null. 

To retrieve the current state of a check box, call getState( ). To set its state, call setState( ). We can 

obtain the current label associated with a check box by calling getLabel( ). To set the label, call 

setLabel( ). These methods are as follows:  

boolean getState( )  

void setState(boolean on)  

String getLabel( ) 

void setLabel(String str) 

Program 13.3 Demonstration of Checkbox.  

Solution:  

import java.awt.*;  

import java.awt.event.*;  

class CheckboxDemo extends Frame implements ItemListener  

{

String msg = " ";  

Checkbox c1 = new Checkbox("C", null, true);  

Checkbox c2 = new Checkbox("C++");  

Checkbox c3 = new Checkbox("Java");  

Checkbox c4 = new Checkbox("PHP");  

Label l=new Label(msg);  

public CheckboxDemo(String s)  

{   

super(s);  
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setLayout(new FlowLayout());  

add(c1);  

add(c2);  

add(c3);  

add(c4);  

add(l);  

c1.addItemListener(this);  

c2.addItemListener(this);  

c3.addItemListener(this);  

c4.addItemListener(this);  

}

public void itemStateChanged(ItemEvent ie)  

{

msg="You have selected";  

if(c1.getState())  

msg=msg+" C";  

if(c2.getState())  

msg=msg+"C++";  

if(c3.getState())  

msg=msg+" Java";  

if(c4.getState())  

msg=msg+" PHP";  

l.setText(msg); 

}��

public static void main(String args[])  
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{

CheckboxDemo b=new CheckboxDemo ("Demonstration of Checkbox"); 

b.setSize(350, 250);  

b.setVisible(true);  

}

}

Output: 

4. Radio Buttons/ Checkbox Group

It is possible to create a set of mutually exclusive check boxes in which one and only one check 

box in the group can be checked at any one time. These check boxes are often called radio buttons, 

because they act like the station selector on a car radioDonly one station can be selected at any 

one time. We can determine which check box in a group is currently selected by calling 

getSelectedCheckbox( ). We can set a check box by calling setSelectedCheckbox( ). 

These methods are as follows:  

Checkbox getSelectedCheckbox( )  

void setSelectedCheckbox(Checkbox which) 

Program 13.4 Demonstration of Radio Buttons. 
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Solution:  

import java.awt.*;  

import java.awt.event.*; 

class RadioDemo extends Frame implements ItemListener 

{

 String msg = " ";  

CheckboxGroup cbg=new CheckboxGroup();  

Checkbox c1 = new Checkbox("C", cbg, true);  

Checkbox c2 = new Checkbox("C++",cbg,false);  

Checkbox c3 = new Checkbox("Java",cbg,false);  

Checkbox c4 = new Checkbox("PHP",cbg,false);  

Label l=new Label(msg);  

public RadioDemo(String s)  

{

super(s);  

setLayout(new FlowLayout());  

add(c1);  

add(c2);  

add(c3);  

add(c4);  

add(l);  

c1.addItemListener(this);  

c2.addItemListener(this);  

c3.addItemListener(this);  

c4.addItemListener(this);  
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}

public void itemStateChanged(ItemEvent ie)  

{

msg="You have selected "+cbg.getSelectedCheckbox().getLabel();  

l.setText(msg);  

}

public static void main(String args[])  

{

RadioDemo b=new RadioDemo ("Demonstration of Checkbox");  

b.setSize(350, 250);  

b.setVisible(true);  

}

}

Output: 

5. Choice

The Choice class is used to create a pop-up list of items from which the user may choose. Thus, a 

Choice control is a form of menu. Each item in the list is a string that appears as a left-justified 
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label in the order it is added to the Choice object. Choice only defines the default constructor, 

which creates an empty list. To add a selection to the list, call add( ). It has this general form: 

void add(String name)  

Here, name is the name of the item being added. Items are added to the list in the order in which 

calls to add( ) occur.  

To determine which item is currently selected, we may call either getSelectedItem( ) or 

getSelectedIndex( ).  

These methods are shown here:  

String getSelectedItem( )  

int getSelectedIndex( )  

The getSelectedItem( ) method returns a string containing the name of the item. getSelectedIndex( 

) returns the index of the item. The first item is at index 0. By default, the first item added to the 

list is selected. To obtain the number of items in the list, call getItemCount( ). We can set the 

currently selected item using the select( ) method with either a zero-based integer index or a string 

that will match a name in the list. These methods are shown here:  

int getItemCount( )  

void select(int index)  

void select(String name) 

Program 13.5 Demonstration of Choice. 

Solution:  

import java.awt.*;  

import java.awt.event.*;��

class ChoiceDemo extends Frame implements ItemListener 

{

String msg = " ";  

Choice dept=new Choice();  
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Label l=new Label(msg);  

public ChoiceDemo(String s)  

{

super(s); s 

etLayout(new FlowLayout());  

dept.add("Computer Science");  

dept.add("Electronics");  

dept.add("Mechanical");  

dept.add("Civil");  

add(dept);  

add(l);  

dept.addItemListener(this);  

}

public void itemStateChanged(ItemEvent ie)  

{

msg="You have selected "+dept.getSelectedItem();  

l.setText(msg);  

}

public static void main(String args[])  

{

ChoiceDemo b=new ChoiceDemo("Demonstration of Choice");  

b.setSize(450, 250); b.setVisible(true);  

}

}

Output: 
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6. List  

The List class provides a compact, multiple-choice, scrolling selection list. Unlike the Choice 

object, which shows only the single selected item in the menu, a List object can be constructed to 

show any number of choices in the visible window. It can also be created to allow multiple 

selections. List provides these constructors: 

List( ): creates a List control that allows only one item to be selected at any one time 

List(int numRows): the value of numRows specifies the number of entries in the list that will 

always be visible (others can be scrolled into view as needed) 

List(int numRows, boolean multipleSelect): if multipleSelect is true, then the user may select 

two or more items at a time. If it is false, then only one item may be selected. 

To add a selection to the list, call add( ). It has the following two forms:  

void add(String name)  

void add(String name, int index)  

Here, name is the name of the item added to the list. The first form adds items to the end of the 

list. The second form adds the item at the index specified by index. Indexing begins at zero. You 

can specify �1 to add the item to the end of the list. For lists that allow only single selection, you 

can determine which item is currently selected by calling either getSelectedItem( ) or 

getSelectedIndex( ). These methods are shown here:  

String getSelectedItem( )  
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int getSelectedIndex( )  

The getSelectedItem( ) method returns a string containing the name of the item. If more than one 

item is selected or if no selection has yet been made, null is returned. getSelectedIndex( ) returns 

the index�of the item. The first item is at index 0. If more than one item is selected, or if no selection 

has yet been made, �1 is returned.  

For lists that allow multiple selection, you must use either getSelectedItems( ) or 

getSelectedIndexes ( ), shown here, to determine the current selections:  

String[ ] getSelectedItems( )  

int[ ] getSelectedIndexes( )  

getSelectedItems( ) returns an array containing the names of the currently selected items.  

getSelectedIndexes( ) returns an array containing the indexes of the currently selected items.  

To obtain the number of items in the list, call getItemCount( ). You can set the currently selected 

item by using the select( ) method with a zero-based integer index. These methods are shown here: 

int getItemCount( )  

void select(int index)  

Given an index, you can obtain the name associated with the item at that index by calling getItem( 

), which has this general form:  

String getItem(int index)  

Here, index specifies the index of the desired item. 

Program 13.6 Demonstration of List box. 

Solution:  

import java.awt.*;  

import java.awt.event.*;  

class ListDemo extends Frame implements ItemListener  

{

String msg = " ";  
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List dept=new List(4, true);  

Label l=new Label(msg);  

public ListDemo(String s)  

{

super(s);  

setLayout(new FlowLayout());  

dept.add("Computer Science");  

dept.add("Electronics");  

dept.add("Mechanical");  

dept.add("Civil");  

add(dept);  

add(l);  

dept.addItemListener(this);  

}

public void itemStateChanged(ItemEvent ie)  

{

int idx[];  

msg="You have selected ";  

idx = dept.getSelectedIndexes();  

for(int i=0; i<idx.length; i++)  

msg += dept.getItem(idx[i]) + " ";  

l.setText(msg); 

}

public static void main(String args[])  

{
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ListDemo b=new ListDemo("Demonstration of List");  

b.setSize(450, 250); b.setVisible(true);  

}

}

7. TextField

The TextField class implements a single-line text-entry area, usually called an edit control. Text 

fields allow the user to enter strings and to edit the text using the arrow keys, cut and paste keys, 

and mouse selections. TextField is a subclass of TextComponent. TextField defines the following 

constructors: 

TextField( ): creates a default text field 

TextField(int numChars): creates a text field that is numChars characters wide 

TextField(String str): initializes the text field with the string contained in str 

TextField(String str, int numChars): initializes a text field and sets its width. 

TextField (and its superclass TextComponent) provides several methods that allow you to utilize 

a text field. To obtain the string currently contained in the text field, call getText( ). To set the text, 

call setText( ). These methods are as follows:  

String getText( )  

void setText(String str)s  

Here, str is the new string. 

The user can select a portion of the text in a text field. Also, you can select a portion of text under 

program control by using select( ). Your program can obtain the currently selected text by calling 

getSelectedText( ). These methods are shown here:  

String getSelectedText( )  

void select(int startIndex, int endIndex)  

getSelectedText( ) returns the selected text. The select( ) method selects the characters beginning 

at startIndex and ending at endIndex�1. You can control whether the contents of a text field may 
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be modified by the user by calling setEditable( ). You can determine editability by calling 

isEditable( ). These methods are shown here:  

boolean isEditable( )  

void setEditable(boolean canEdit) 

isEditable( ) returns true if the text may be changed and false if not. In setEditable( ), if canEdit is 

true, the text may be changed. If it is false, the text cannot be altered. There may be times when 

you will want the user to enter text that is not displayed, such as a password. You can disable the 

echoing of the characters as they are typed by calling setEchoChar( ). This method specifies a 

single character that the TextField will display when characters are entered (thus, the actual 

characters typed will not be shown). You can check a text field to see if it is in this mode with the 

echoCharIsSet( ) method. You can retrieve the echo character by calling the getEchoChar( ) 

method.

These methods are as follows:  

void setEchoChar(char ch)  

boolean echoCharIsSet( )  

char getEchoChar( )  

Here, ch specifies the character to be echoed.  

8. TextArea  

Sometimes a single line of text input is not enough for a given task. To handle these situations, the 

AWT includes a simple multiline editor called TextArea. Following are the constructors for 

TextArea:  

TextArea( ) 

TextArea(int numLines, int numChars)  

TextArea(String str)  

TextArea(String str, int numLines, int numChars)  

TextArea(String str, int numLines)  
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LAYOUT MANAGERS  

Each Container object has a layout manager associated with it. A layout manager is an instance of 

any class that implements the LayoutManager interface. The layout manager is set by the setLayout 

( ) method. If no call to setLayout ( ) is made, then the default layout manager is used. Whenever 

a�container is resized (or sized for the first time), the layout manager is used to position each of the 

components within it. The setLayout( ) method has the following general form: void 

setLayout(LayoutManager layoutObj) Java has several predefined LayoutManager classes, several 

of which are: FlowLayout, BorderLayout, GridLayout.  

FlowLayout  

FlowLayout is the default layout manager. This is the layout manager that the preceding examples 

have used. FlowLayout implements a simple layout style, which is similar to how words flow in a 

text editor. Components are laid out from the upper-left corner, left to right and top to bottom. 

When no more components fit on a line, the next one appears on the next line. A small space is 

left between each component, above and below, as well as left and right. Here are the constructors 

for FlowLayout: 

FlowLayout( ): creates the default layout, which centers components and leaves five pixels of 

space between each component 

FlowLayout(int how): specify how each line is aligned. Valid values for how are as follows: 

FlowLayout.LEFT FlowLayout.CENTER FlowLayout.RIGHTs 

FlowLayout(int how, int horz, int vert): specify the horizontal and vertical space left between 

components in horz and vert, respectively. 

BorderLayout 

The BorderLayout class implements a common layout style for top-level windows. It has four 

narrow, fixed-width components at the edges and one large area in the center. The four sides are 

referred to as north, south, east, and west. The middle area is called the center. Here are the 

constructors defined by BorderLayout: 
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BorderLayout( ): creates a default border layout 

BorderLayout(int horz, int vert): specify the horizontal and vertical space left between 

components in horz and vert, respectively 

BorderLayout defines the following constants that specify the regions:  

BorderLayout.CENTER  

BorderLayout.SOUTH  

BorderLayout.EAST  

BorderLayout.WEST  

BorderLayout.NORTH  

When adding components, you will use these constants with the following form of add( ), which 

is defined by Container:  

void add(Component compObj, Object region);  

Here, compObj is the component to be added, and region specifies where the component will be 

added. 

Program 13.7 Demonstration of Border Layout. 

Solution:  

import java.awt.*;  

class Border extends Frame  

{

Button b1=new Button("East");  

Button b2=new Button("West");  

Button b3=new Button("North");  

Button b4=new Button("South");  

public Border(String s1)  

{
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super(s1);  

setBackground(Color.cyan);  

setLayout(new BorderLayout());  

add(b1, BorderLayout.EAST);  

add(b2, BorderLayout.WEST);  

add(b3, BorderLayout.NORTH);  

add(b4, BorderLayout.SOUTH);  

}

public static void main(String args[])  

{

Border c=new Border("Border Layout");  

c.setSize(300,400); c.show();  

}

}

Output: 
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GRIDLAYOUT

GridLayout lays out components in a two-dimensional grid. When you instantiate a GridLayout, 

you define the number of rows and columns. The constructors supported by GridLayout are shown 

here: 

GridLayout( ): creates a single-column grid layout 

GridLayout(int numRows, int numColumns): creates a grid layout with the specified number 

of rows and columns 

GridLayout(int numRows, int numColumns, int horz, int vert): specify the horizontal and 

vertical space left between components in horz and vert, respectively. 

Program 13.8 Demonstartion of GridLayout. 

Solution:  

import java.awt.*;  
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class Cal extends Frame  

{

String s=new String("123+456-789*.=0/");  

int i;  

Button b[]=new Button[16];  

public Cal(String s1) 

{

super(s1);  

for(i=0;i<16;i++)  

b[i]=new Button(String.valueOf(s.charAt(i)));  

setLayout(new GridLayout(4,4));  

for(i=0;i<16;i++)  

add(b[i]);  

}

public static void main(String args[])  

{

Cal c=new Cal("CALCULATOR DISPLAY");  

c.setSize(300,400);  

c.show();  

}

}

Output: 
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CARDLAYOUT  

The CardLayout class is unique among the other layout managers in that it stores several different 

layouts. Each layout can be thought of as being on a separate index card in a deck that can be 

shuffled so that any card is on top at a given time. This can be useful for user interfaces with 

optional components that can be dynamically enabled and disabled upon user input. You can 

prepare the other�layouts and have them hidden, ready to be activated when needed. CardLayout 

provides these two constructors:  

CardLayout( )  

CardLayout(int horz, int vert)  

The first form creates a default card layout. The second form allows you to specify the horizontal 

and vertical space left between components in horz and vert, respectively.  

CORE JAVA API PACKAGE  
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When Java 1.0 was released, it included a set of eight packages, called the core API. These are the 

packages described in the preceding chapters and are the ones that you will use most often in your 

day- to-day programming. Today, the Java API contains a large number of packages. For example 

java.nio, java.util.regex, java.lang.reflect, java.rmi, and java.text supports support the new I/O 

system, regular expression processing, reflection, Remote Method Invocation (RMI), and text 

formatting, respectively.  

JAVA REFLECTION 

� Reflection is the process by which a computer program can observe (do type introspection) 

and modify its own structure and behavior at runtime. 

� Reflection can be used for observing and/or modifying program execution at runtime. A 

reflection-oriented program component can monitor the execution of an enclosure of code 

and can modify itself according to a desired goal related to that enclosure. This is typically 

accomplished by dynamically assigning program code at runtime. 

� In object oriented programming languages such as Java, reflection allows inspection of 

classes, interfaces, fields and methods at runtime without knowing the names of the 

interfaces, fields, methods at compile time. It also allows instantiation of new objects and 

invocation of methods. 

REMOTE METHOD INVOCATION (RMI)

Remote Method Invocation (RMI) allows a Java object that executes on one machine to invoke a 

method of a Java object that executes on another machine. This is an important feature, because it 

allows us to build distributed applications. 
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SIMPLE CLIENT/SERVER APPLICATION USING RMI 

This section provides step-by-step directions for building a simple client/server application by 

using RMI. The server receives a request from a client, processes it, and returns a result. In this 

example, the request specifies two numbers. The server adds these together and returns the sum.
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Step One: Enter and Compile the Source Code

The first file, AddServerIntf.java, defines the remote interface that is provided by the server. It 

contains one method that accepts two double arguments and returns their sum. All remote 

interfaces must extend the Remote interface, which is part of java.rmi. Remote defines no 

members.  

import java.rmi.*;  

public interface AddServerIntf extends Remote  

{

double add(double d1, double d2) throws RemoteException;  

}

The second source file, AddServerImpl.java, implements the remote interface. The 

implementation of the add( ) method is straightforward. All remote objects must extend 

UnicastRemoteObject, which provides functionality that is needed to make objects available from 

remote machines. 

import java.rmi.*;  

import java.rmi.server.*;��

public class AddServerImpl extends UnicastRemoteObject implements AddServerIntf  

{

public AddServerImpl() throws RemoteException  

{

}

public double add(double d1, double d2) throws RemoteException  

{

return d1 + d2;  

}
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}

The third source file, AddServer.java, contains the main program for the server machine. Its 

primary function is to update the RMI registry on that machine. This is done by using the rebind( 

) method of the Naming class (found in java.rmi). That method associates a name with an object 

reference. The first argument to the rebind( ) method is a string that names the server as 

�.�����������/������	
��������
���������%���
����	��
��
���
���	%�.��������/����

import java.net.*;  

import java.rmi.*;  

public class AddServer  

{

public static void main(String args[])  

{

try  

{

AddServerImpl addServerImpl = new AddServerImpl(); 

Naming.rebind("AddServer", addServerImpl); 

}

catch(Exception e)  

{

System.out.println("Exception: " + e);  

}

}

}
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The fourth source file, AddClient.java, implements the client side of this distributed application. 

AddClient.java requires three command line arguments. The first is the IP address or name of the 

server machine. The second and third arguments are the two numbers that are to be summed. 

import java.rmi.*;  

public class AddClient 

{

public static void main(String args[])  

{

try  

{

String addServerURL = "rmi://" + args[0] + "/AddServer"; 

AddServerIntf addServerIntf = (AddServerIntf)Naming.lookup(addServerURL);  

System.out.println("The first number is: " + args[1]);  

double d1 = Double.valueOf(args[1]).doubleValue();  

System.out.println("The second number is: " + args[2]);  

double d2 = Double.valueOf(args[2]).doubleValue();  

System.out.println("The sum is: " + addServerIntf.add(d1, d2));  

}

catch(Exception e)  

{

System.out.println("Exception: " + e);  

}

}

}

Step Two: Generate Stubs and Skeletons  
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In the context of RMI, a stub is a Java object that resides on the client machine. Its function is to 

present the same interfaces as the remote server. Remote method calls initiated by the client are 

actually directed to the stub.  

A skeleton is a Java object that resides on the server machine. Its purpose in RMI system is to 

receive requests, perform de-serialization, and invoke the appropriate code on the server. To 

generate stubs and skeletons, we use a tool called the RMI compiler, which is invoked from the 

command line, as shown here:  

rmic AddServerImpl  

This command generates two new files: AddServerImpl_Skel.class (skeleton) and 

AddServerImpl_Stub.class (stub).  

Step Three: Install Files on the Client and Server Machines

Copy AddClient.class, AddServerImpl_Stub.class, and AddServerIntf.class to a directory on the 

client machine. Copy AddServerIntf.class, AddServerImpl.class, AddServerImpl_Skel.class, 

AddServerImpl_Stub.class, and AddServer.class to a directory on the server machine. 

Step Four: Start the RMI Registry on the Server Machine 

The Java 2 SDK provides a program called rmiregistry, which executes on the server machine. It 

maps names to object references. First, check that the CLASSPATH environment variable includes 

the directory in which your files are located. Then, start the RMI Registry from the command line, 

as shown here: start rmiregistry  

Step Five: Start the Server 

The server code is started from the command line, as shown here:  

java AddServer  

Recall that the AddServer code instantiates AddServerImpl and registers that object with the name 

�.�����������
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Step Six: Start the Client

The AddClient software requires three arguments: the name or IP address of the server machine 

and the two numbers that are to be summed together. You may invoke it from the command line 

by using one of the two formats shown here:  

java AddClient server1 8 9  

java AddClient 11.12.13.14 8 9  

In the first line, the name of the server is provided. The second line uses its IP address 

(11.12.13.14). 

Output from this program is shown here: 

The first number is: 8  

The second number is: 9  

The sum is: 17.0 

Assignment 13 

Short Type Questions 

1. Define AWT. 

2. List at least 5 AWT controls. 

3. Define Textfield. How is it created? 

4. Define RMI 

5. Define Java Reflection. 

6. Define Layout Manager. 

8. Differentiate between checkbox and radio button. 

9. Distinguish between choice and list box. 

10. Which method of TextField class is used to create a password field? 

Long Type Questions 

1. Discuss RMI (Remote Method Invocation) with neat diagram. 

210



2. What are layout managers? Discuss different layout managers available in java. 

3. Define check box. Discuss with an example how to handle events in a checkbox. 

4. Write a java program to design a data enter from to enter name, branch, address of the students 

using text fields, buttons and scroll bar respectively. 

5. Differentiate between AWT and Swing based GUI. 
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Chapter 14 

Swing 

� Swing, which is an extension library to the AWT, includes new and improved components

that enhance the look and functionality of GUIs.

� Swing can be used to build Standalone swing GUI Applications as well as Servlets and

Applets.

� It employs model/view design architecture. Swing is more portable and more flexible than

AWT.

JApplet 

Fundamental to Swing is the JApplet class, which extends Applet. Applets that use Swing must be 

subclasses of JApplet. JApplet is rich with functionality that is not found in Applet. For example, 
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one difference between Applet and JApplet is important to this discussion, because it is used by 

the sample applets in this chapter. When adding a component to an instance of JApplet, do not 

invoke the add( ) method of the applet. Instead, call add( ) for the content pane of the JApplet 

object. The content pane can be obtained via the method shown here:  

Container getContentPane( )  

The add( ) method of Container can be used to add a component to a content pane. 

Its form is shown here:  

void add(comp)  

Here, comp is the component to be added to the content pane.  

ICONS AND LABELS 

In Swing, icons are encapsulated by the ImageIcon class, which paints an icon from an image. 

Two of its constructors are shown here:  
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ImageIcon(String filename)  

ImageIcon(URL url)  

The first form uses the image in the file named filename. The second form uses the image in the 

resource identified by url.  

The ImageIcon class implements the Icon interface that declares the methods shown here: 

Method       Description 

int getIconHeight( )      Returns the height of the icon in pixels.  

int getIconWidth( )      Returns the width of the icon in pixels.  

void paintIcon(Component comp,    Paints the icon at position x, y on 

Graphics g, int x, int y)     the graphics context g. Additional 

information about the paint operation  

can be provided in comp. 

Swing labels are instances of the JLabel class, which extends JComponent. It can display text 

and/or an icon. Some of its constructors are shown here:  

JLabel(Icon i)  

Label(String s)  

JLabel(String s, Icon i, int align)  

Here, s and i are the text and icon used for the label. The align argument is either LEFT, RIGHT, 

CENTER, LEADING, or TRAILING. These constants are defined in the SwingConstants 

interface, along with several others used by the Swing classes.  

The icon and text associated with the label can be read and written by the following methods:  

Icon getIcon( )  

String getText( )  

void setIcon(Icon i)  

void setText(String s)  

Here, i and s are the icon and text, respectively.  
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TEXTFIELD  

The Swing text field is encapsulated by the JTextComponent class, which extends JComponent. It 

provides functionality that is common to Swing text components. One of its subclasses is 

JTextField, which allows you to edit one line of text. Some of its constructors are shown here: 

JTextField( )  

JTextField(int cols)  

JTextField(String s, int cols)  

JTextField(String s)  

Here, s is the string to be presented, and cols is the number of columns in the text field.  

BUTTONS 

� Swing buttons provide features that are not found in the Button class defined by the AWT. 

For example, you can associate an icon with a Swing button. 

� Swing buttons are subclasses of the AbstractButton class, which extends JComponent. 

AbstractButton contains many methods that allow you to control the behavior of buttons, 

check boxes, and radio buttons. 

� For example, you can define different icons that are displayed for the component when it 

is disabled, pressed, or selected. Another icon can be used as a rollover icon, which is 

displayed when the mouse is positioned over that component. 

� The following are the methods that control this behavior:

void setDisabledIcon(Icon di) 

void setPressedIcon(Icon pi)  

void setSelectedIcon(Icon si)  

void setRolloverIcon(Icon ri) 
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� The JButton class provides the functionality of a push button. JButton allows an icon, a 

string, or both to be associated with the push button. Some of its constructors are shown 

here:  

JButton(Icon i) 

JButton(String s)  

JButton(String s, Icon i)  

Here, s and i are the string and icon used for the button. 

COMBO BOXES 

� Swing provides a combo box (a combination of a text field and a drop-down list) through 

the JComboBox class, which extends JComponent. 

� A combo box normally displays one entry. However, it can also display a drop-down list 

that allows a user to select a different entry. 

� You can also ������	���������	
��
�	�������-��%������"	�	%���	��	8	-����	
������	�������

shown here: 

JComboBox( )  

JComboBox(Vector v)  

Here, v is a vector that initializes the combo box. Items are added to the list of choices via the 

addItem( ) method, whose signature is shown here:  

void addItem(Object obj) . 

Here, obj is the object to be added to the combo box. 

Program 14.1 Demonstration of combo box. 

Solution:  

import java.awt.*;  
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import java.awt.event.*;  

import javax.swing.*;  

/*  

<applet code="JComboBoxDemo" width=300 height=100>  

</applet>  

*/  

public class JComboBoxDemo extends JApplet implements ItemListener  

{

JLabel jl; 

ImageIcon france, germany, italy, japan;  

public void init() 

{

Container contentPane = getContentPane();  

contentPane.setLayout(new FlowLayout());  

JComboBox jc = new JComboBox();  

jc.addItem("France");  

jc.addItem("Germany");  

jc.addItem("Italy");  

jc.addItem("Japan");  

jc.addItemListener(this);  

contentPane.add(jc);  

jl = new JLabel(new ImageIcon("france.gif"));  

contentPane.add(jl);  

}

public void itemStateChanged(ItemEvent ie)  
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{

String s = (String)ie.getItem();  

jl.setIcon(new ImageIcon(s + ".gif"));  

}

}

Output: 

TABBED PANES 

� A tabbed pane is a component that appears as a group of folders in a file cabinet. Each 

folder has a title. When a user selects a folder, its contents become visible. Only one of the 

folders may be selected at a time. Tabbed panes are commonly used for setting 

configuration options. 

� Tabbed panes are encapsulated by the JTabbedPane class, which extends JComponent. We 

will use its default constructor. Tabs are defined via the following method: 

void addTab(String str, Component comp) 

Here, str is the title for the tab, and comp is the component that should be added to the tab. 

Typically, a JPanel or a subclass of it is added. The general procedure to use a tabbed pane in an 

applet is outlined here: 

1. Create a JTabbedPane object. 
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2. Call addTab( ) to add a tab to the pane. (The arguments to this method define the title of the tab 

and the component it contains.) 

3. Repeat step 2 for each tab. 

4. Add the tabbed pane to the content pane of the applet. 

Program 14.2  Demonstration of Tabbed Panes. 

Solution:  

import javax.swing.*;  

/*  

<applet code="JTabbedPaneDemo" width=400 height=100> 

</applet>  

*/  

public class JTabbedPaneDemo extends JApplet  

{

public void init()  

{

JTabbedPane jtp = new JTabbedPane();  

jtp.addTab("Cities", new CitiesPanel());  

jtp.addTab("Colors", new ColorsPanel());  

jtp.addTab("Flavors", new FlavorsPanel());  

getContentPane().add(jtp);  

}

}

class CitiesPanel extends JPanel  

{
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public CitiesPanel()  

{

JButton b1 = new JButton("New York");  

add(b1);  

JButton b2 = new JButton("London");  

add(b2);  

JButton b3 = new JButton("Hong Kong");  

add(b3);  

JButton b4 = new JButton("Tokyo");  

add(b4);  

}

}

class ColorsPanel extends JPanel  

{

public ColorsPanel()  

{

JCheckBox cb1 = new JCheckBox("Red");  

add(cb1);  

JCheckBox cb2 = new JCheckBox("Green");  

add(cb2);  

JCheckBox cb3 = new JCheckBox("Blue");  

add(cb3);  

}

}

class FlavorsPanel extends JPanel  
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{

public FlavorsPanel()  

{

JComboBox jcb = new JComboBox();  

jcb.addItem("Vanilla");  

jcb.addItem("Chocolate");  

jcb.addItem("Strawberry"); add(jcb);  

}

}

SCROLL PANE 

� A scroll pane is a component that presents a rectangular area in which a component may 

be viewed. 

� Horizontal and/or vertical scroll bars may be provided if necessary. Scroll panes are 

implemented in Swing by the JScrollPane class, which extends JComponent. 

� Some of its constructors are shown here:  

JScrollPane(Component comp)  

JScrollPane(int vsb, int hsb) 

JScrollPane(Component comp, int vsb, int hsb)  

Here, comp is the component to be added to the scroll pane. vsb and hsb are int constants that 

define when vertical and horizontal scroll bars for this scroll pane are shown. These constants are 

defined by the ScrollPaneConstants interface. Some examples of these constants are described as 

follows: 

Constant       Description 

HORIZONTAL_SCROLLBAR_ALWAYS   Always provide horizontal scroll bar 

HORIZONTAL_SCROLLBAR_AS_NEEDED  Provide horizontal scroll bar, if needed 
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VERTICAL_SCROLLBAR_ALWAYS   Always provide vertical scroll bar 

VERTICAL_SCROLLBAR_AS_NEEDED   Provide vertical scroll bar, if needed  

Here are the steps that you should follow to use a scroll pane in an applet: 

1. Create a JComponent object. 

2. Create a JScrollPane object. (The arguments to the constructor specify the component and the 

policies for vertical and horizontal scroll bars.) 

3. Add the scroll pane to the content pane of the applet. 

import java.awt.*;  

import javax.swing.*;  

/*  

<applet code="JScrollPaneDemo" width=300 height=250>  

</applet>  

*/  

public class JScrollPaneDemo extends JApplet  

{

public void init()  

{

Container contentPane = getContentPane();  

contentPane.setLayout(new BorderLayout());  

JPanel jp = new JPanel();  

jp.setLayout(new GridLayout(20, 20));  

int b = 0;  

for(int i = 0; i < 20; i++)  
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{

for(int j = 0; j < 20; j++)  

{   

jp.add(new JButton("Button " + b));  

++b;  

}

}

int v = ScrollPaneConstants.VERTICAL_SCROLLBAR_AS_NEEDED;  

int h = ScrollPaneConstants.HORIZONTAL_SCROLLBAR_AS_NEEDED; 

JScrollPane jsp = new JScrollPane(jp, v, h);  

contentPane.add(jsp, BorderLayout.CENTER);  

}

}

Output: 
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TREES 

� A tree is a component that presents a hierarchical view of data. 

� A user has the ability to expand or collapse individual subtrees in this display. Trees are 

implemented in Swing by the JTree class, which extends JComponent. 

� Some of its constructors are shown here:  

� JTree(Hashtable ht) 

JTree(Object obj[ ])  

JTree(TreeNode tn)  

JTree(Vector v)  

The first form creates a tree in which each element of the hash table ht is a child node.Each element 

of the array obj is a child node in the second form. The tree node tn is the root of the tree in the 

third form. Finally, the last form uses the elements of vector v as child nodes.  

A JTree object generates events when a node is expanded or collapsed. The 

addTreeExpansionListener( ) and removeTreeExpansionListener( ) methods allow listeners to 

register and unregister for these notifications. The signatures of these methods are shown here: 

void addTreeExpansionListener(TreeExpansionListener tel)  

void removeTreeExpansionListener(TreeExpansionListener tel)  

Here, tel is the listener object. 

The getPathForLocation( ) method is used to translate a mouse click on a specific point of the tree 

to a tree path. Its signature is shown here:  

TreePath getPathForLocation(int x, int y)  

Here, x and y are the coordinates at which the mouse is clicked. The return value is a TreePath 

object that encapsulates information about the tree node that was selected by the user. The TreePath 

class encapsulates information about a path to a particular node in a tree. It provides several 

constructors and methods. In this book, only the toString( ) method is used. It returns a string 

equivalent of the tree path.  
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Tree expansion events are described by the class TreeExpansionEvent in the javax.swing.event 

package. The getPath( ) method of this class returns a TreePath object that describes the path to 

the changed node. Its signature is shown here:  

TreePath getPath( )  

The TreeExpansionListener interface provides the following two methods: 

void treeCollapsed(TreeExpansionEvent tee)

void treeExpanded(TreeExpansionEvent tee)

Here, tee is the tree expansion event. The first method is called when a subtree is hidden, and the 

second method is called when a subtree becomes visible. Here are the steps that you should follow 

to use a tree in an applet: 

1. Create a JTree object.

2. Create a JScrollPane object. (The arguments to the constructor specify the tree and the policies

for vertical and horizontal scroll bars.) 

3. Add the tree to the scroll pane.

4. Add the scroll pane to the content pane of the applet.

import java.awt.*;  

import java.awt.event.*;  

import javax.swing.*;  

import javax.swing.tree.*;  

/*  

<applet code="JTreeEvents" width=400 height=200> 

</applet>  

*/  

public class JTreeEvents extends JApplet  

{
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JTree tree;  

JTextField jtf;  

public void init()  

{

Container contentPane = getContentPane();  

contentPane.setLayout(new BorderLayout()); 

DefaultMutableTreeNode top = new DefaultMutableTreeNode("Options"); 

DefaultMutableTreeNode a = new DefaultMutableTreeNode("A"); top.add(a);  

DefaultMutableTreeNode a1 = new DefaultMutableTreeNode("A1"); a.add(a1);  

DefaultMutableTreeNode a2 = new DefaultMutableTreeNode("A2"); a.add(a2);  

DefaultMutableTreeNode b = new DefaultMutableTreeNode("B"); top.add(b);  

DefaultMutableTreeNode b1 = new DefaultMutableTreeNode("B1"); b.add(b1);  

DefaultMutableTreeNode b2 = new DefaultMutableTreeNode("B2"); b.add(b2);  

DefaultMutableTreeNode b3 = new DefaultMutableTreeNode("B3");  

b.add(b3);  

tree = new JTree(top);  

int v = ScrollPaneConstants.VERTICAL_SCROLLBAR_AS_NEEDED;  

int h = ScrollPaneConstants.HORIZONTAL_SCROLLBAR_AS_NEEDED;  

JScrollPane jsp = new JScrollPane(tree, v, h);  

contentPane.add(jsp, BorderLayout.CENTER);  

jtf = new JTextField("", 20);  

contentPane.add(jtf, BorderLayout.SOUTH);  

tree.addMouseListener(new MouseAdapter());  

{

public void mouseClicked(MouseEvent me)  
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{

doMouseClicked(me);  

}

}

}

void doMouseClicked(MouseEvent me)  

{

TreePath tp = tree.getPathForLocation(me.getX(), me.getY());  

if(tp != null)  

jtf.setText(tp.toString());  

else jtf.setText("");  

}

}

Output:  
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TABLE 

� A table is a component that displays rows and columns of data.

� You can drag thecursor on column boundaries to resize columns. You can also drag a 

column to a new position. Tables are implemented by the JTable class, which extends 

JComponent. 

� One of its constructors is shown here:  

JTable(Object data[ ][ ], Object colHeads[ ]) 

Here, data is a two-dimensional array of the information to be presented, and colHeads is a one- 

dimensional array with the column headings. Here are the steps for using a table in an applet: 

1. Create a JTable object. 

2. Create a JScrollPane object. (The arguments to the constructor specify the table and the policies 

for vertical and horizontal scroll bars.) 

3. Add the table to the scroll pane. 

4. Add the scroll pane to the content pane of the applet. 

import java.awt.*;  

import javax.swing.*;  

/*

<applet code="JTableDemo" width=400 height=200> 

</applet> 

*/ 

public class JTableDemo extends JApplet 

{

public void init()  

{

Container contentPane = getContentPane();  
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contentPane.setLayout(new BorderLayout());  

final String[] colHeads = { "Name", "Phone", "Fax" };  

final Object[][] data = {  

{ "Sourav", "9776849176", "06782251057" },  

{ "Rajeeb", "7566", "5555" },  

{ "Gourav", "5634", "5887" },  

{ "Bijay", "7345", "9222" },  

{ "Aakash", "1237", "3333" },  

{ "Ranjan", "5656", "3144" },  

{ "Arun", "5672", "2176" },  

{ "Subharanjan", "6741", "4244" },  

{ "Manas", "9023", "5159" },  

{ "Satyabadi", "1134", "5332" },  

{ "Bibhuti", "5689", "1212" },  

{ "Sunil", "9030", "1313" },  

{ "Rashmiranjan", "6751", "1415" }  

};  

JTable table = new JTable(data, colHeads);  

int v = ScrollPaneConstants.VERTICAL_SCROLLBAR_AS_NEEDED;  

int h = ScrollPaneConstants.HORIZONTAL_SCROLLBAR_AS_NEEDED;  

JScrollPane jsp = new JScrollPane(table, v, h);  

contentPane.add(jsp, BorderLayout.CENTER);  

}

}

Output: 
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Assignment 14 

Short Type Questions 

1. What is JApplet? 

2. What is combo box? 

Long Type Questions 

1. Explain table in swing with an example. 

2. Explain tree in swing with an example. 

3. Discuss scroll pane in swing. 

4. Differentiate between swing and applet. 
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Chapter 15 

Java.lang 

Java.lang provides classes that are fundamental to the design of the Java programming language. 

The most important classes are Object, which is the root of the class hierarchy, and Class, instances 

of which represent classes at run time.  

Frequently it is necessary to represent a value of primitive type as if it were an object. The wrapper 

classes Boolean, Character, Integer, Long, Float, and Double serve this purpose. An object of type 

Double, for example, contains a field whose type is double, representing that value in such a way 

that a reference to it can be stored in a variable of reference type. These classes also provide a 

number of methods for converting among primitive values, as well as supporting such standard 

methods as equals and hash Code. The Void class is a non-instantiable class that holds a reference 

to a Class object representing the primitive type void.  

The class Math provides commonly used mathematical functions such as sine, cosine, and square 

root. The classes String and StringBuffer similarly provide commonly used operations on character 

strings.  

WRAPPER CLASS 

Wrapper class is a wrapper around a primitive data type. It represents primitive data types in their 

corresponding class instances e.g. a boolean data type can be represented as a Boolean class 

instance. All of the primitive wrapper classes in Java are immutable i.e. once assigned a value to 

a wrapper class instance cannot be changed further. Wrapper Classes are used broadly with 

Collection classes in the java.util package and with the classes in the java.lang.reflect reflection 

package. Following table lists the primitive types and the corresponding wrapper classes: 

Primitive Wrapper 

boolean java.lang.Boolean 

byte java.lang.Byte 

char java.lang.Character 

double java.lang.Double 
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float   java.lang.Float 

int   java.lang.Integer 

long   java.lang.Long 

short   java.lang.Short 

void   java.lang.Void 

USING CLONE( ) AND THE CLONEABLE INTERFACE  

The clone( ) method generates a duplicate copy of the object on which it is called. Only classes 

that implement the Cloneable interface can be cloned. The Cloneable interface defines no 

members. It is used to indicate that a class allows a bitwise copy of an object (that is, a clone) to 

be made. If you try to call clone( ) on a class that does not implement Cloneable, a 

CloneNotSupportedException is thrown. When a clone is made, the constructor for the object 

being cloned is not called. A clone is simply an exact copy of the original.  

Cloning is a potentially dangerous action, because it can cause unintended side effects. For 

example, if the object being cloned contains a reference variable called obRef, then when the clone 

is made, obRef in the clone will refer to the same object as does obRef in the original. If the clone 

makes a change to the contents of the object referred to by obRef, then it will be changed for the 

original object, too. Here is another example. If an object opens an I/O stream and is then cloned, 

two objects will be capable of operating on the same stream. Further, if one of these objects closes 

the stream, the other object might still attempt to write to it, causing an error. Because cloning can 

cause problems, clone( ) is declared as protected inside Object. This means that it must either be 

called from within a method defined by the class that implements Cloneable, or it must be 

explicitly overridden by that class so that it is public. 

Program 15.1  Demonstration of clone() and cloneable interface. 

Solution:  

class TestClone implements Cloneable  

{

int a;  
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double b; 

TestClone cloneTest() 

{

try 

{

return (TestClone) super.clone(); 

}

catch(CloneNotSupportedException e) 

{

System.out.println("Cloning not allowed."); 

return this;  

}

}�

}

class CloneDemo 

{

public static void main(String args[]) 

{

TestClone x1 = new TestClone();  

TestClone x2;  

x1.a = 10;  

x1.b = 20.98;  

x2 = x1.cloneTest();   // clone x1  

System.out.println("x1: " + x1.a + " " + x1.b); 

System.out.println("x2: " + x2.a + " " + x2.b); 
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}

}

Output: 

X1: 10  20:98 

X2:10  20.98 

THREAD, THREADGROUP, AND RUNNABLE 

The Runnable interface and the Thread and ThreadGroup classes support multithreaded 

programming. Each is examined next. 

The Runnable Interface 

The Runnable interface must be implemented by any class that will initiate a separate thread of 

execution. Runnable only defines one abstract method, called run( ), which is the entry point to 

the thread. It is defined like this: abstract void run( ) Threads that you create must implement this 

method.

Thread 

Thread creates a new thread of execution. It defines the following commonly used constructors: 

Thread( )  

Thread(Runnable threadOb)  

Thread(Runnable threadOb, StringthreadName)  

Thread(String threadName)  

Thread(ThreadGroup groupOb, Runnable threadOb)  

Thread(ThreadGroup groupOb, Runnable threadOb, String threadName) 

Thread(ThreadGroup groupOb, String threadName)  
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threadOb is an instance of a class that implements the Runnable interface and defines where 

execution of the thread will begin. The name of the thread is specified by threadName. When a 

name is not specified, one is created by the Java Virtual Machine. groupOb specifies the thread 

group to which the new thread will belong.  

When no thread group is specified, the new thread belongs to the same group as the parent thread. 

The following constants are defined by Thread:  

MAX_PRIORITY MIN_PRIORITY NORM_PRIORITY 

THREADGROUP 

ThreadGroup creates a group of threads. It defines these two constructors: 

ThreadGroup(String groupName)  

ThreadGroup(ThreadGroup parentOb, String groupName)  

For both forms, groupName specifies the name of the thread group. The first version creates a new 

group that has the current thread as its parent. In the second form, the parent is specified by 

parentOb. 

Assignment 15 

Short Type Questions 

1. Define wrapper class.

2. What is the use of thread priority?

Long Type Questions 

1. What are thread priorities? Explain.

2. Discuss the use of clone and clonable interface with an example.
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NOVEL APPROACH FOR PROVIDING HIGH 
STORAGE EFFICIENCY IN HDFS 

Ashish R Varma*, Vikram Singh R Parihar ** ,  
Surbhi S Kashyap*** 

ABSTRACT 

Storage systems are very important and basic building blocks for 
cloud computing technology. High performance storage servers 
are the better solution for cloud storage; the implementation of 
storage system at very low cost is a big issue. To solve this 
problem, a very efficient and cost effective way of storing data to 
form the cluster of commodity computers is proposed in this 
paper. We have discreetly used the Hadoop Distributed File 
System (HDFS) which is freeware software and whose source 
code is freely available for cloud and it can be deployed in low-
cost hardware. Cloud Storage system using the cluster computing 
is built with HDFS by making optimized replication management 
scheme. The proposed scheme is found to be having very high 
storage efficiency and can be applicable to practical usages. With 
the increase of data size, this technique can be used in the future to 
control the growth of data using the Hadoop Distributed File 
System at very low cost. 

KEYWORDS : Big Data, Cloud Storage, Hadoop, Hetero-
geneous Clusters, MapReduce. 

INTRODUCTION 

Cloud computing has become an important computer technology, and many 
of the people are expecting that cloud computing will change the information 
technology (IT) processes and the IT field. With the cloud computing, people 
are using several services provided by the cloud on their personal devices 
like computers, laptops, Smartphone and iPods. Services provided by the 
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cloud are storage, applications, and data over the internet. Advantages of 
using the cloud computing are it minimizes the cost, provides high 
availability and easily scalable. Many large companies such as Microsoft, 
Google and Amazon have been building large data centers from last few 
years. These data centers traversing geographic and administrative domains 
and are built by several commodity desktops with the total number of 
computers managed by these companies. By using the virtualization, these 
computers are apart but they are appeared as a single node and provide us 
several computational resources. These data centers are providing CPU, 
networking and storage services at a very low cost. This allows very small 
scale companies to switch over the cloud.  

Cloud storage (or data storage as a service) is the storage service provided by 
the cloud as Infrastructure as a Service (IaaS). Within this service, storage is 
provided as per the demand. The cloud storage hides the complexity of the 
existing infrastructure and provides the user very simple storage. It hides 
from the user whether the data is stored at local computer or whether it is 
present at the remote machine. Cloud storage infrastructure is using large set 
of the commodity computers within the cluster by using the distributed file 
system.  

Nowadays the large storage system is required by most of the organizations 
therefore their interest in the cloud storage provider has been increased. 
Therefore, the number of cloud storage providers are emerging day by day, 
also the quantity of such storage providers are also increasing daily. Because 
developing such large storage system is not possible for small scale 
companies and cloud storage providers are providing storage services a very 
low cost to meet the needs of storage user. 

Cloud computing can merge physical and logical resources to provide 
computing services such as Software as a Service (SaaS), Platform as a 
Service (PaaS) and Infrastructure as a Service (IaaS). Most of the cloud 
storage providers are using the large servers at datacenter, maintaining such 
big servers is very costly and reliable. That is storing data and managing this 
data at the low cost is a big issue for small and large companies. Most of the 
peoples are come up with different techniques to provide the solution. But 
these solutions are also costly and very difficult to implement and maintain. 
Recently the cloud storage providers are using the cluster of commodity 
computers to solve the above discussed problem. 

In the cluster computing many commodity computers or storage nodes are 
interconnected to provide large storage capacity servers but storage nodes 
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connected in the cluster are suffering from the problem of scalability. In this 
report, we have discussed the cluster design and setup by using the Hadoop 
Distributed File System. Use of the commodity computers for cluster setup is 
very cost effective method of developing distributed file system with large 
storage capacity. Because every computer has large storage capacity and 
computing speed. Usually the general computer is come up with 40GB hard 
disk, 512 MB RAM and 2.5 GHz or higher speed processor. If we combine 
all of the available computers in a cluster with 30 computers of above 
mentioned stipulations, it can provide 30×40=1200 GB of storage capacity. 
This way of organizing storage is very cost effective because any companies 
or institutions are having these resources. Without purchasing any extra 
hardware or software components, they can build their own storage systems. 
Example of storage system those are discussed above is as shown in Fig. 1. 

 
Figure 1.Cloud Storage system 

 
Figure 2.Example of Scattered cluster data storage 
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Huge amount of data is generated every day either by users or by company 
and these data are dumped into cloud storage. The term big data is referred as 
data which is in size of terabytes and petabytes. Also this big data is 
structured or may be unstructured. The structured data can be in fixed format 
which we can store into the relational table. While unstructured data is totally 
disturbed data which does not contain any kind of fix format. This type of 
data is not fit well into the relational table and the growth of unstructured 
data is faster than the structured data. This data can be generated from 
sensors, documents, log files, email data files, video and telemetry. There are 
several ways of storing and managing this unstructured big data. All the 
techniques of storing and managing this big data can share some common 
features such as elasticity, high availability and scale out. MapReduce with 
the combination of Hadoop Distributed File System (HDFS) is nice approach 
to manage unstructured data. Hadoop clusters are a good means of processing 
large amount of data, and can be bettered with the right architectural 
approach. The computer cluster with the combination of Hadoop and 
MapReduce is easiest way of handling the data. The data in the HDFS is 
replicated among the nodes is to increase the availability and reliability in the 
case of failure of nodes. The nodes are of two types, DataNode and 
NameNode. DataNodes are storing the data blocks while NameNodes are 
storing Metadata, with numbering the data blocks of HDFS and a list of 
DataNodes in the cluster. For the MapReduce, the Task Tracker and Job 
Tracker nodes are implemented. 

 
Figure 3.Commodity Computer cluster based cloud storage system 
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HDFS has master slave architecture. The NameNode and Job Tracker are 
running on the Master machine while Datanodes and Task Tracker are 
running on slave machine. It is a framework of tools. It is not the single 
software that you can download on your computer and say you have 
downloaded Hadoop. So what is this framework is used for the objective of 
this tools is to support running application on big data. Hadoop is an open 
source tool and it is distributed under apache license. So this assures that no 
particular company is controlling the direction of Hadoop and it is 
maintained by apache. The keyword behind Hadoop is big data. Big data is 
creating the challenges which are addressed by the Hadoop and challenges 
are created at three level velocity, volume and variety. 

1. Velocity- lot of data is coming at very high speed 
2. Volume- volume of data is gathered and it’s growing and growing. 
3. Variety- there are all sort of varieties, it has Audio, Video & text files. 

TRADITIONAL APPROACH VS HADOOP’S APPROACH 

TRADITIONAL APPROACH 

In a traditional approach an enterprise will get a powerful computer and it 
will feed whatever the data is available to this computer and the computer 
performs a good job until a certain point. A point will come when this 
computer will not be able to do processing anymore because it is not suitable 
and the big data is growing and growing so traditional approach has its 
limitations when it comes to the big data. 

 
Figure 4.Traditional Approach 
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HADOOP’S APPROACH 

Hadoop takes a very different approach than the enterprise approach, it 
breaks the data into smaller pieces and that’s why it is able to deal with big 
data. Breaking the data into similar pieces is good idea but then how are you 
going to perform the computation? So it breaks the computation as well and 
sends each piece of computation to each piece of data so that all 
computations will be finished in equal amount of time. When all this 
computation is finished then the results are getting combine together and this 
is send back to the application as a combined overall result. 

Hadoop’s Approch

Big Data

Hadoop’s Approach

Computation

Computation

Computation

Computation

Combine Results

 
Figure 5.Hadoop’s Approach 

ARCHITECTURE  

At the very high level there is a simple architecture say Hadoop has two main 
components. 

1. MapReduce 
2. File System (HDFS-Hadoop Distributed File System) 

As already discussed, it is set of tools and used to run Applications on big 
data. Several projects are started under the umbrella of Hadoop. One 
important about the Hadoop is that it works on the distributed model. We are 
not talking about one powerful computer we are talking about several low 
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cost computers, called commodity hardware. Hadoop is Linux based set of 
tools so we have Linux on all these low cost computers. All these computers 
will have two components of Hadoop. 

TASK TRACKER AND DATA NODE 

The job of task tracker component is to process a task that has been given to 
this particular node and the job of this data node is to manage the piece of 
data that has been given to this particular node. All these computers are 
called slaves because we have one master and difference between the master 
and slaves are the master will have two additional components that are 
running on the master computer. It would have task tracker and data node as 
well just like any other machines but additional components are job tracker 
and Namenode. Job tracker and Task Tracker are high level components of 
MapReduce. Similarly, the name node and data node is fall under the 
umbrella of HDFS file system. 

The application that is running on Hadoop calls a master node. One of the 
attribute of Hadoop is that, it is a batch processing set of tools. It maintains 
the queue of jobs provided by applications. Once the task is completed, 
application will have informed and results would be given back to the 
application. 

The role of job tracker component running on the master node is to break 
down the bigger task into smaller pieces and send each small piece of 
computation to the task tracker so they will perform their small piece and 
sends result back to the job tracker then it will combine the result together 
and it will send the collective final result to the application. Name node 
running on the master node is responsible to keep an index of which data is 
residing on which Datanodes and application contacts to Namenode and it 
tells the application to go to this particular computer to get required data so 
application is not depending on Namenode to get data. The good think about 
Hadoop is that it is fault tolerant. By default, Hadoop maintains three copies 
of each file and these copies are scattered along different computers. So this 
way when a computer fails the system keeps on running and data is available 
from different Node. 

Some policies are applied for the task tracker also if the task tracker is failed 
the Job Tracker will ask another Task tracker to perform the same job. If the 
master computer dies, then it would be single point of failure but Hadoop has 
taken care of that as well. The tables that are maintained by the NameNode 
have all the index where the data is residing all those tables are backed up & 



INNOVATION, OPPORTUNITIES AND CHALLENGES IN BIG DAT A              Page 146 

the backup copies are copied over the different computers. An enterprise 
version of Hadoop is maintaining the two master nodes such as Main master 
and backup Master. 

There is large amount of data can be stored by each node and Hadoop is 
maintaining the three replicas of each file. This thesis focuses on the 
problems of storage space. This technique is using the file system of the 
Hadoop that is Hadoop Distributed File System which plays major role in 
cloud computing or cloud storage. There are several categories of users of 
cloud from enterprise to students which is not rich as a big businessman. 
Therefore, without purchasing either infrastructure or premium accounts 
from the cloud service providers the need of persons to store large important 
data on the cloud are not fulfilled. Data is generated and updated per seconds 
either by company or person. We replicate data to prevent it from 
disappearance or lost particularly sensitive data. 

A natural disaster may occur in the future but we cannot consider such a long 
sensing of time accurately with current technology. If sensitive or important 
data is lost, then it’s very expensive to recover that data therefore whatever 
the reliability technique is available but data backups are important. The 
backup mechanism of HDFS is very reliable but it comes up with the burden 
of storage space. When the file is newly written or updated in the HDFS pr 
even if only some of the blocks are updated then the triple duplicates or three 
replicas are generated just to prove reliability. Therefore, there is large 
number of duplication of data blocks in the system, and it also creates the 
problem with the usage of storage space. By these policies to store a file in 
HDFS we require four times of storage space and due to this threefold 
amount of space the cost of storage is increased. For common person or small 
scale industry it is not affordable to pay quadruple amount for the file, and if 
the size of file is larger than size of duplicate data is also large. Since many 
researches are working to eliminate this duplication of data. To decrease the 
cost of cloud storage there is need of dynamic storage and management 
mechanism which creates the replicas as per the demand by observing the 
popularity of the replica and keeps the replica at proper node so that the 
utilization of the replica should be full. To improve data locality, availability 
and fault tolerance in the event of failure Hadoop using a uniform triplication 
policy (three replicas of each file). 

For the normal case this policy of HDFS works well in terms of high 
reliability and high performance. In the large and busy HDFS cluster some of 
the file blocks are accessed very frequently while some are accessed very 
rarely so maintaining the same number of replicas for all kind of file is not 
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fair because number of concurrent access to popular file is more as compare 
to unpopular file, and if the number of concurrent access to this popular file 
exceeds the number of replicas, some of these daemons may have to access 
data remotely and compete for the same replica. The triplication policy of 
HDFS is providing high overhead cost for management of unpopular file 
replicas. Making too many replicas of unpopular file may not improve 
availability, but increase unnecessary spending instead. 

Therefore, the number of replicas for popular file should be more as compare 
to unpopular file. More number of replicas of popular file will increase 
availability and load balancing and improve overall performance. On the 
other hand, the overheads of unpopular files are minimized because more 
number of replicas of unpopular file will increase consistency maintenance 
overhead. Hadoop triplication policies will work as shown in Figure 6; there 
are two Racks and many nodes for clients. When the block is placed then the 
first copy will placed in the first rack and second and third copy will placed 
in the 2nd rack.  

 
Figure 6.HDFS Triple duplication 

WHY INTEGRATED FILE REPLICATION IS IMPORTANT?  

Hadoop provides us the method of accessing this data very rapidly as 
compared to other system named as MapReduce technique. By using the 
MapReduce we can access this data easily at very high access rate. Therefore, 
using the Hadoop with the combination of MapReduce is the best way to deal 
with the big data. In the HDFS Hadoop is maintaining the Replica of each 
data file? Hadoop is using the Triplication (three replicas of each block) 
policy to replicate the data within the cluster. By using this policy, the 
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Hadoop guarantees data availability and fault tolerance. Hadoop is using the 
distributed file system for storing data. This distributed file system is relay 
over the cluster of computers. The cluster is the group of computers which is 
located apart from each other. Cloud is using HDFS for storage purpose. 

There is large amount of data are collected within the cluster and these data 
are stored on the individual computers called nodes. The data is kept in 
distributed manner to provide data availability and fault tolerance. Within 
these large data sets some of the data is used very frequently while some data 
is never used. Hadoop is maintaining three copies of each data that is Hadoop 
distributing the file equally within the cluster. This triplication policy of the 
HDFS is some time giving nice performance but sometime it is getting failed 
when there are more than three requests for the same file block.  

At this time the blocks of the required file is feeling less while the 
unrequested data blocks are appeared in large size. Here this non accessed 
block is appearing as wastage of space and wastage of resources. This type of 
replicas of blocks are degrading the system performance while checking for 
the requested blocks and making the MapReduce Process little slower. We 
have observed that, there is some large amount of data is located within the 
clusters which is not being used frequently and I came across the question 
that maintaining the three replicas of such file is really important? Or it is just 
wasting the space and making the system slower.  

We have read several papers of other file system which is used in the peer-to-
peer file system and found the idea of maintaining the more number of copies 
of only those data which is really required in large number of replica copies. 
So we are proposing the technique, it is not an algorithm because we are not 
following the steps. We are just interested to create the replica of only those 
file that are required very frequently. So what we have to do is that we have 
to keep track of the record that which file is accessed by which node and how 
many number of times. By finding the access rate of the file we can find the 
popularity rate of the file. And we replicating only those files on the several 
nodes whose popularity is higher that only those file that are accessed several 
times. 

CHALLENGES TO BE ADDRESSED 

In attempting to create IRM model for file replication on Hadoop Distributed 
File System, the following challenges must be addressed along the way and 
will shape the solutions we choose. Because IRM is specifically used within 
the P2P system some of the challenges are came from P2P environment. 
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HDFS has its own replication policy we have to make several changes in the 
environment to achieve the expected outcome.  

By providing the several replicas Hadoop guarantees availability and fault 
tolerance and changing this policies means we are playing with its features of 
availability. Again we have design the Hadoop cluster of heterogeneous 
commodity computers. Maintaining load balancing in this type of cluster is 
little complex as in the homogeneous computer cluster. 

PROPOSED APPROACH 

Nowadays Cloud computing is getting very popular. Everybody wants to 
save their data and important information over the cloud so that it is safe in 
the case of disaster. Cloud user is from a single person to an enterprise 
storing their large size data over the cloud. Day by day cloud storage users 
and providers both are increasing at a very high speed. People are saving 
very large data file which is of size one gigabytes or petabytes (Big Data). 

Cloud is using large capacity powerful servers to provide services such as 
Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software 
as a Service (SaaS). But maintaining such large servers and data centers are 
very expensive way of storing data. Common person is not able to pay for 
this. To overcome from this problem recently cloud is using the clusters 
made up of personal computers. In this commodity computers are connected 
together to provide large storage and powerful computation at a very low 
cost.  

Each node is having some storage capacity and some computation power by 
connecting them together in the network. We can form a cluster again, the 
large data and work is divided and provided these nodes for computation and 
when the computation is finished then their individual results are combined 
to form a final result. Hence in this kind of architecture the computation and 
storage both are scattered along the nodes. 

Hadoop is providing the way of doing all this with its Hadoop Distributed 
File System (HDFS) and computation model called MapReduce. HDFS is 
creating replicas of data to ensure availability and reliability of data but it 
creates the three numbers of replicas for each data block hence we require 
triple size of data to store single block. It occupies so many space of the 
Hadoop cluster and increases the consistency maintenance overhead.  

Again it is creating the same number of replicas for all kind of data blocks 
including popular and unpopular data blocks. So to maintain the storage 
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capacity and consistency is becoming a challenge. This usually observed that 
system has to sacrifice the storage capacity and performance to achieve high 
availability. When we store the data in the HDFS we required triple size of 
free space. The cost of this triplication policy of the Hadoop is very 
expensive. 

For this purpose, we put forward the innovative approach “IRM: Integrated 
file replication and consistency maintenance”. It is secure and effective to 
maintain the number of replicas as per the demand and popularity and 
minimizes the replica consistency overhead. 

There is need of some modern replication policy which will create the 
replicas as per popularity of the file. There should be large number of replicas 
for the file which is accessed very frequently. And less number of replicas 
which is accessed rarely. Again if we placed these replicas at the proper node 
so we can achieve full utilization of the replicas and decrease the network 
traffic and improves the overall performance of the system. 

Before initiating this project, substantial amount of time has been spent to 
study techniques and algorithms related to storage blocks and replicas 
placement policy in the HDFS file system and coming to a conclusion that 
there exists an ample scope to simplify improve /modify /enhance/ redevelop 
/redesign these methods. 

Objectives of this work are: 

• To design a new technique which limits the added time cost and space 
cost for storing the multiple replicas for all kind of file. 

• To design a novel scheme in the same model with high storage 
efficiency, which only replicates a file whose popularity is high. 

• To protect the system from getting out of space by minimizing the 
replica blocks of not accessed files. 

• To design a novel scheme to keep the file at the node who is demanding 
for it most. By doing this we can decrease the access time and also 
increase the replica node safely. 

Our new replication technique called “IRM for the cloud” is efficient and 
reliable. It has accomplished space requirements and is fast enough for most 
widely used cloud environments. IRM for cloud storage technique limits the 
added time cost for accessing the file in the distributed file system such as 
HDFS and at the same time improves the efficiency of the storage in the 
cluster by keeping proper number of replicas on the nodes. 
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By changing the replication factor of the system we can minimize the replica 
overhead but harm to the reliability factor. But by replicating the data blocks 
of only that file which is really popular and being access more frequently 
than other files we can increase the reliability and availability of the popular 
file. Hence freeing the space consumed by the non-accessed file to keep their 
three replicas of the blocks. In short we are maintaining more number of 
replicas for the popular file and minimizing the replicas of unpopular files.  

So the proposed scheme replicates only that file blocks which is being 
accessed very frequently and which is really required by the nodes. Note that 
it is unnecessary to replicate unpopular file which not even accessed single 
time and not being used by any node. We are just keeping the watch on the 
files and counting their access. We are referring the access count of the file as 
the popularity rate for the file. As the access count number is increased for 
the particular file its popularity is also getting updated, when it reaches up to 
the marks of being replication this file blocks are replicating and untouched 
file that is unpopular file which is not being access more enough is remains 
as it is.  

Again by taking the idea of IRM used in the P2P environment. We are 
choosing the very good node for placing the replica. The definition of very 
good node is a node which is accessing that file more number of time that is 
by keeping the file blocks on such node we can decrease the network traffic 
and the latency period required to access the file. Because it is not a big issue 
if the nodes are located in the short geographical area but when we are 
coming to the large cloud services such as Facebook, Amazon whose servers 
are scattered across the several countries then this access time is more. So 
every time accessing the file from the node of remote country require more 
time as compared to access the same file from our own country node. 

Therefore, the observation that an IRM is not touched unpopular files it only 
replicates the popular file and choosing the better node to replicate to 
guarantee the full utilization of the replica and minimize the access time 
required by the requesting node. 

PRODUCT PERSPECTIVE 

Storage systems are basic building block of the cloud computing 
infrastructure. High performance storage servers such as blade servers are 
best solution for cloud storage but the cost of maintaining such large servers 
in large quantity is very high. So the issue of the implementation of 
inexpensive storage system remains open, to address this problem the 
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efficient cloud storage system is implemented with the low cost commodity 
computer nodes that are organized into cluster.  

Hadoop Distributed File System (HDFS) is deployed on the low-cost 
hardware and it is open source cloud based storage platform. Commodity 
computer based cluster storage system is implemented with the help of 
Hadoop with optimized replication management scheme such as IRM. It 
allows replicating only that file which is popular. 

PRODUCT FEATURES 

The product features are listed below 

• Implements Replication Management: The IRM can replicate only 
popular file to the requesting node to guarantee full utilization of the 
replicas. 

• Provides High Availability of Data: The IRM is using the HDFS file 
system of Hadoop for storage and by creating the multiple replicas of the 
popular file it provides high availability of data. 

• Provides High Reliability of Data: By creating the multiple replicas, 
Hadoop making the system fault tolerant hence provide the high 
reliability to the data. The copies of data is available on the multiple 
nodes so if one of them is failed the file blocks can be recovered from 
some another node. 

DESIGN AND IMPLEMENTATION CONSTRAINTS 

The proposed system required good network connection i.e. minimum 
network traffic and high speed primary memory (8GB minimum). The 
connection between Master and Slaves is fast and safe. We are using 
VMware tool for testing purpose with three virtual machines having 
commodity computer specifications. The project provides much better 
storage architecture by using IRM based replication concept. 

USER DOCUMENTATION 

The system will be having a user manual for helping and guiding the users on 
how to interact with system and perform various functions. The core 
components and its usage will be explained in detail. The user should have 
some basic knowledge of using the VMware application tool and Ubuntu 
open source operating system also some basic knowledge of Hadoop is also 
must. 
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USER INTERFACE 

The user interface will be one of the internet browsers (Mozilla Browser) 
where we are inserting the address of Namenode and its Port number. Our 
front end is the one kind of web page. User-friendly look and feel menus and 
screens are provided with easy access on a click of a button. The proposed 
system will provide a better storage solution for big data using Optimized 
replication policy in the HDFS.  

HARDWARE INTERFACE 

Special hardware interface needed apart from standard personal computer 
Such as Minimum Eight Gigabytes of RAM is must. A computer that has 
enough hard disk space to board Operating System and enough processor 
speed to enable it to function normally is sufficient for developing the 
project. 

SOFTWARE INTERFACES 

The System will be developed using Hadoop as back-end. The Operating 
system used will be Ubuntu Operating System (64 bit). VMware Application 
tool is required to create virtual machines. We are creating multimode cluster 
of commodity computers. 

SOFTWARE QUALITY ATTRIBUTES 

• User-friendliness: The proposed system will be user-friendly, designed 
to be easy to use through simple interface. The system could be used by 
anyone with necessary computer knowledge. The system is created by an 
easy look and feel concept. 

• Reliability:  The system will provide reliability of data and information 
stored within it. 

• Maintainability:  All code should be fully documented. The code should 
be modular, to permit future modifications. 

APPLICATIONS 

It has been noted that many replication algorithms are creating unwanted 
replica overhead and not able to handle large variety of big data. “IRM 
technique” with the Hadoop can store and manage large size and variety of 
big data in a very efficient manner. Hadoop is creating the replicas to provide 
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availability and reliability and our system is creating the replicas as per the 
demand therefore it will improve space utilization. 

It works within the distributed approach and using the cluster of commodity 
computers and makes the system very cost effective. It provides a new way 
to handle the problems created by the big data and multiple replicas. It uses 
the storage in a very good way as the files are replicated as per the demand 
and popularity. There are no multiple replicas of unpopular files which can 
increase the replica maintenance overhead. 

The total work is divided in the distributed network therefore there is no 
problem of brake down due to node failure. As the system is using Hadoop 
Framework it is handling the failure by itself. Hence we can call the system 
more reliable. It is very useful for the application on Hadoop such as 
statistical analysis languages e.g.-Python. The clusters are used by the cloud 
computing as a storage entity by using this technique the services of the 
cloud can also be improved. 

By utilizing the storage space efficiently, it can provide enhanced 
“Infrastructure as a Service” functionality. As the size of data is growing day 
by day, this technique can be used in the future to control the growth of data 
in using the Hadoop Distributed File System at very low cost. 

FUTURE WORK 

In future, we are interested to extend this project for large cloud storage 
services. This approach can be extending as per need of big data applications. 
It integrates data analyzing techniques. This application can be designed in 
such a way that we can change contents of files at block level. 
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CONSISTENCY FOR BIG DATA 
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ABSTRACT 

This paper provides a detailed analysis of various approaches that 
are used in heterogeneous clusters in Big Data. The first section is 
mostly concerned with the big data and several troubles that arises 
with the big data and how Hadoop is addressing those problems. 
In the next section we discussed about the Integrated Data 
Replication & Consistency Maintenance in P2P System. In later 
section, we described integrating scheduling and replication in 
data grids with performance guarantee. Then the MapReduce for 
Heterogeneous Cluster, Cloud MapReduce and HDFS data 
Replication are analyzed. Several characteristics of these systems 
are studied and their merits and demerits are pointed out. Since 
storing large size data (Big data) in the cloud storage is a 
challenge, we found that it really needs to be improved by 
employing some state-of-the-art policy so that storage capacity can 
be improved. Through the exhaustive literature review, it is found 
that the access to the file blocks has to be very speedy so that 
access time should be less from any node to avoid the latency in 
the execution and there should be a number of replicas as per the 
popularity of the file. 

KEYWORDS: Big Data, Cloud Storage, Hadoop, 
Heterogeneous Clusters, MapReduce 
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INTRODUCTION 

Cloud computing has become an important computer technology, and many 
of the people are expecting that cloud computing will change the information 
technology (IT) processes and the IT field. With the cloud computing, people 
are using several services provided by the cloud on their personal devices 
like computers, laptops, Smartphone and iPods. Services provided by the 
cloud are storage, applications, and data over the internet. Advantages of 
using the cloud computing are it minimizes the cost, provides high 
availability and easily scalable. Many large companies such as Microsoft, 
Google and Amazon have been building large data centers from last few 
years. These data centers traversing geographic and administrative domains 
and are built by several commodity desktops with the total number of 
computers managed by these companies. By using the virtualization, these 
computers are apart but they are appeared as a single node and provide us 
several computational resources. These data centers are providing CPU, 
networking and storage services at a very low cost. This allows very small 
scale companies to switch over the cloud. 

Cloud storage (or data storage as a service) is the storage service provided by 
the cloud as Infrastructure as a Service (IaaS). Cloud storage infrastructure is 
using large set of the commodity computers within the cluster by using the 
distributed file system. Nowadays the large storage system is required by 
most of the organizations therefore their interest in the cloud storage provider 
has been increased. Therefore, the number of cloud storage providers are 
emerging day by day, also the quantity of such storage providers are also 
increasing daily. In the cluster computing many commodity computers or 
storage nodes are interconnected to provide large storage capacity servers but 
storage nodes connected in the cluster are suffering from the problem of 
scalability. In this report, we have discussed the cluster design and setup by 
using the Hadoop Distributed File System. 

Huge amount of data are generated every day either by users or by company 
and these data are dumped into cloud storage. The term big data is referred as 
data which is in size of terabytes and petabytes. Also this big data is 
structured or may be unstructured. unstructured data is totally disturbed data 
which does not contain any kind of fix format. This data can be generated 
from sensors, documents, log files, email data files, video and telemetry. All 
the techniques of storing and managing this big data can share some common 
features such as elasticity, high availability and scale out. MapReduce with 
the combination of Hadoop Distributed File System (HDFS) is nice approach 
to manage unstructured data. Hadoop is using the Triplication (three replica 
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of each block) policy to replicate the data within the cluster. By using this 
policy the Hadoop guarantees data availability and fault tolerance.  

This triplication policy of the HDFS is some time giving nice performance 
but sometime it is getting failed when there are more than three requests for 
the same file block. At this time the blocks of the required file is feeling less 
while the unrequested data blocks are appeared in large size. Here this non 
accessed block is appearing as wastage of space and wastage of resources. 
We have observed that, there is some large amount of data is located within 
the clusters which is not being used frequently and I came across the question 
that maintaining the three replicas of such file is really important? So I am 
proposing the technique, it is not an algorithm because we are not following 
the steps. We are just interested to create the replica of only those file that are 
required very frequently 

CONSIDERATIONS FOR BIG DATA: ARCHITECTURE 
AND APPROACH  

In the study of big data, researchers have found about the big data and 
complications arise to accommodate big data in the cloud that is in the cluster 
which is used by the cloud to store large size of data. They have provided the 
architecture and approach of storing large size data (Big data). As the data 
develops in the companies, new techniques and approaches need to be 
adopted. Their paper focuses on the unstructured looks of data analytics as a 
case study, some of the key projects in Apache Hadoop. They also describe 
the basic principles of relational database management systems (RDBMS) 
and their usage for traditional big data sets in data warehousing, decision 
support, and analytics.  

The paper then brushes up non-relational big data methodology such as 
distributed/shared-nothing architectures, horizontal scaling, key/value stores, 
and eventual consistency. Some part of the paper distinguishes between 
structured versus unstructured data. The paper describes various building 
blocks and methods for Map Reduce and HDFS, HBase and their 
implementation in an open source Hadoop framework. Their paper 
centralizes on the infrastructure planning (compute, network, and storage 
systems), and reviews Hadoop design criteria and implementation 
considerations. Hadoop consists of many methodologies, including 
MapReduce, which interact with the infrastructure elements while studying 
data. There paper reviews performance considerations and describes 
applicable benchmarks with a Hadoop analytics cluster. In conclusion, the 
paper reviews the options to hosting an analytics cluster in a public cloud. 
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SQL BASED AND NOSQL DATABASES 

The traditional technique of managing structured data includes a relational 
database and scheme to manage the storage and recovery of the dataset. For 
managing big datasets in a structured manner, the very basic approaches are 
data warehouses and data marts. A data warehouse is a relative database 
system used for storing, analyzing, and drawing functions. The data mart is 
the level used to access the data warehouse. The data stored in the warehouse 
is obtained from the operational systems. The data warehouse and marts are 
SQL (Standard Query Language) based databases systems. The two main 
techniques to storing data in a data warehouse are the following: 

• Dimensional: Transaction data are sectioned into “facts” tables, which 
are generally transaction data and dimensions tables, which are the 
address information that gives context to the facts [2]. 

• Normalized: The tables are sorted together by subject areas that reflect 
data categories, such as data on products, consumers, and so on. The 
normalized structure grouped data into entities, which produces several 
tables in a relative database [2]. 

The main concentration of their work is on unstructured data analysis. 
Unstructured data is not fit well into relational tables. Unstructured data is the 
most immediate arising type of data; some example could be detectors, 
measurement, documents, log-records, and email Data records. There are 
several ways to address this problem of space of unstructured data analysis. 
The techniques have common features of scale-out, elasticity and high 
accessibility. MapReduce, in combination with the HDFS and HBase 
information, is a modern way to examine unstructured data.  

UNSTRUCTURED ANALYTICS 

As unstructured data is gathered in new levels, the analysis, rather than the 
storage of this data becomes a challenge. To address this problem set, new 
methodologies and prototypes are being developed and carried out.  

MAPREDUCE 

In 2004, a paper on Google File Systems (GFS) was published and a 
subsequent paper on MapReduce, which is a model for distributed computing 
and big datasets on a scale-out shared-nothing architecture to address 
processing large unstructured data sets. Hadoop is an open source Apache 
project, which was developed on these concepts by Google. Hadoop is a 
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distributed file system, a distributed processing model, using MapReduce 
abstract and a distributed database called HBase. Hadoop analytics take a key 
approach to a single large workload, representing it into smaller workloads. 
These smaller workloads are then made compact to have the end result. 
Hadoop manages this workload by appointing a large cluster of low cost 
commodity computer nodes. Hadoop is also having a distributed, cluster file 
arrangement that scales to puts in bulky amounts of, information which is 
typically demanded in these workloads. The Hadoop cluster is built to be 
lively when the single components fail in the course of their lives. 

HADOOP DISTRIBUTED FILE SYSTEM (HDFS) 

The assumption of Hadoop was to bring processing to the data in a 
distributed file system manner. Therefore, a single file is burst into blocks 
and the blocks are disseminated in the Hadoop cluster nodes. The input data 
in HDFS is handled in write-once fashion and worked by MapReduce, and 
the results are written back in the HDFS. The data in HDFS is saved by a 
replication mechanism among the nodes. This provides reliableness and 
usability in spite of node failures. 

There are two types of HDFS nodes: a Data node, which puts in the data 
blocks of the files in HDFS; and NameNode, which consists of the metadata, 
with large number of blocks of HDFS and a list of Datanodes in the cluster. 
There are two some more types of Map Reduce nodes: Job Tracker and 
Secondary Name Node. Hadoop MapReduce gives a mechanism for 
programmers to act effectively or powerfully for the distributed systems for 
processing data sets. MapReduce can be divided into two different phases: 

• Map Phase: Divides the workload into smaller sub workloads and 
appoints tasks to Mapper, which processes each unit block of data. The 
output of Mapper is a classified list of (key, value) pairs. This list is 
passed (also called shuffling) to the after phase. 

• Reduce: examines and combines the input to produce the final output. 
The last output is written to the HDFS in the cluster. 

Unstructured data analytics, a central consideration is to incorporate and 
interface with legacy data warehouse and relational database schemes. 
Moreover, there are several implementations of the MapReduce and NoSQL 
in the public clouds which can be accessed from ones endeavor [2]. In 
general, the analytics systems aim for the following: Scale-out: To support 
vast datasets (terabytes or petabytes) and more number of requests, designed 
so that the request can be done via a horizontal set of commodity servers. 



 

INNOVATION, OPPORTUNITIES AND CHALLENGES IN BIG DATA              Page 178 

Elasticity: While scaleout provides the power to have large systems, elasticity 
allows adding more capability to a running system, and shifting load to them. 
High availability: The use of low cost commodity computers means that 
failures are relatively general, so automated recovery is vital and part of the 
implementation. 

From the above discussion of Big data presented by Kapil Bakshi we can say 
that multi structured data in nature includes unstructured as well as semi 
structured data. This resides on local or other File System. Size of such Data 
is in Terabytes & Petabytes. To handle this data Well Known File System is 
Hadoop Distributed File System (HDFS). 

INTEGRATED DATA REPLICATION & CONSISTENCY 
MAINTENANCE IN P2P SYSTEM  

Haiying (Helen) Shen proposed a technique called IRM: Integrated Data 
Replication & Consistency Maintenance. Integrated Data Replication & 
Consistency Maintenance is the technique proposed in peer to peer 
architecture. It is based on Decentralized Data Replication Management. It 
Replicates File as per Request Query [3]. In its peer to peer architecture it 
Provides Autonomy to Node, and performs the great job of Reducing 
Unnecessary Replication. Threshold Values get updated as per Request 
Query Rate. Reduce Unnecessary Overhead of Node & Bandwidth use. 

In peer-to-peer file sharing schemes, IRM are widely used methods for high 
system operation. Most file replication techniques rigidly define replica 
nodes, heading towards to low replica utilization, unwanted replicas and 
hence excess consistency maintenance overhead [3]. Most consistency 
maintenance methods disseminate update messages, heading to inefficient 
file update and hence high chances of outdated file response. This paper is 
presenting a new mechanism IRM that combines the two techniques in a 
sophisticated and consonant manner. It achieves highly effective results in 
file replication and consistency maintenance at a very less cost. Instead of 
passively assuming replicas and modifies, each node ensures file replication 
according to the current update rate of the file, and neglects unwanted file 
replications and updates. A simulation output shows the strength of IRM in 
comparison with other techniques. 

It reduces the unwanted replica overhead and improves the storage 
efficiency. The traffic of the P2P architecture has increased because of the 
videos and audios. The study is also showing that to access this file is very 



 

STUDY OF DIFFERENT APPROACHES USED IN HETEROGENEOUS CLUSTER 
Page 179 TO PROVIDE HIGHER ACCESS AND CONSISTENCY FOR BIG DATA 

frequent as compared to other. Such files can discharge the capacity of a 
node, heading to detained response [3].  

File replication is the good method to solve the problems of more requests 
and concurrent access. It divides load over replica nodes and improves file 
interrogation. Informing the updates to the replica node timely is a very 
tedious task in large systems. Thus file replication should minimize the 
number of replicas actively to minimize the consistency overhead. Fig. 1 
shows the interrelationship between file replication and consistency 
maintenance. 

 
Figure 1.Relationship between consistency and file replication maintenance 

Big numbers of replicas needs some more updates, hence high consistency 
sustainment overhead and vice versa. Therefore, the techniques head to high 
overhead for unwanted file replications and consistency maintenance. [4] 
presents a replication mechanism (IRM) that reaches to the high level of 
effectiveness in file replication and consistency maintenance at a very low 
cost. IRM combines replication and consistency maintenance in a consorted 
and prepared manner. Basically, each node is able to decide generation or 
deletion of a replica and to requests for update based on file access rates and 
modifies rates in a totally deconcentrated and independent manner. It 
replicates highly accessed files and requests at a high frequency for 
frequently updated and accessed files. It betters replica utilization, file 
question efficiency, and consistency fidelity.  

The core idea behind the IRM is to do a file creation as per the file query and 
update rate. When the node is coming to know about some of the replica has 
been accessed very frequently or itself is accessing very frequently it finds 
such replicas and creates the copy of it near and ask to the owner of the file 
about updating with date to avoid consistency overload. 
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Figure 2.Peer to Peer Network for IRM 

The proposed replication algorithm can provide better results in the query 
efficiency and overhead in file replication. It actively finds time-varying file 
popularity and interest of the node and actively creates the replica node. It 
concentrates on two major problems that are where to replicate the file so that 
accessed rate should be less and replica can be utilized fully. Second is how 
to minimize the consistency maintenance overhead required by unpopular 
replicas? 

COMPARATIVE DISCUSSION OF IRM 

In IRM the replication and consistency maintenance can happen in very 
effective way.IRM gives the freedom to each node for deciding the need of 
replica creation. Each node can decide this according to the file query and the 
update rate of the file. [3] It updates only those replicas which are being 
accessed very frequently. At one side less file replication can reduce the 
overhead of consistency maintenance. But on the other side less number of 
replica can create the hotspot. This Coordination helps IRM to achieve high 
efficiency in file replication and maintenance. 

THE IMPACT OF FILE REPLICA ON CONSISTENCY 
MAINTENANCE 

Conventional file replication methods could create much more replicas due to 
a variety of reasons. First, in some conventional methods servers keep path of 
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the query forwarding rate of nodes and replicate files in nodes that frequently 
forward queries to the servers. Due to the processing of many file requests, 
the servers holding popular files already tend to be overloaded. Keeping track 
of the query forwarding rate creates more load on the servers, making the 
servers likely to be clogged. This will result in more replicas since 
overloaded servers tend to replicate their files in other nodes to free their 
load. Second, in the Client Side file replication methods that replicate files in 
requesters the replicas have low utility. A replica is used only when the 
replica node queries the file of the replica again, and the replica cannot be 
shared out by other requesters. If a replica is not imposed frequently, it has 
low utilization and hence cannot take over much workload from the server. 

Therefore, the load of servers cannot be released by a low-utilization replica 
as much as a high-utilization replica. Consequently, servers need to create 
more replicas to free their load in Client Side. 

IRM minimizes the number of replicas while handling high efficiency and 
effectiveness of record replication. First, with not arranging the file server to 
keep path of the query rate of nodes in a focused manner, IRM enables each 
node to independently keep track of its own load status. Thus, the file server 
won’t be clogged easily, heading up to some replicas. Second, IRM 
duplicates files in nodes with high query passing rate or query initiating rate. 
This assures that a request has high probability to encounter a replica node 
and every replica is highly employed. High replica utilization helps to 
minimize replicas and the overhead of consistency maintenance. 

This is not fortunate because they are closely connected: File replication 
needs consistency maintenance to keep the updated data between a file and 
its replicas, and on another hand, the overhead of consistency care is found 
out by the number of duplicates. Connecting the two important elements will 
greatly improve system performance. In addition, conventional file 
replication and consistency maintenance methods either are insufficiently 
effective or receive prohibitively high overhead. This work suggests an IRM 
that attains high efficiency at a significantly lesser cost. Instead of passively 
assuming replicas and updates, nodes severally decide the need for file 
reproduction and validation based on file update rate and query rate. It 
assures the high usage of replicas, high questioned efficiency and fidelity of 
consistency. Meanwhile, IRM minimizes surplus file replicas, consistency 
maintenance overhead, and unwanted file updates. Simulation results show 
the strength of IRM in comparison with other file duplication and consistency 
maintenance techniques. Its low overhead and high effectiveness are 
especially attracting to the deployment of large-scale P2P systems.  
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After reading the above paper Integrated Data Replication & Consistency 
Maintenance in P2P System proposed by Haiying (Helen) Shen we can say 
that, it cannot replicate large size of data. File owner node broke down will 
make file updating inconsistent and it may overload intermediary node 
because of overhead of file replica. 

MARLA: MAPREDUCE FOR HETEROGENEOUS CLUSTER 

The MapReduce model permits efficient and swift processing of large scale 
data with a cluster of calculate nodes. However, the efficiency here comes at 
a price. The execution of widely used MapReduce designs such as Hadoop 
bears in heterogeneous and load-imbalanced clusters. In this paper, the 
authors presented MARLA, a MapReduce model capable of performing well 
not only in homogeneous settings, but also when the cluster displays 
heterogeneous attributes. They have guided the problems linked with the 
existing MapReduce execution affecting cluster heterogeneity and afterwards 
present through MARLA, the elements and trade-offs necessary for better 
MapReduce performance in heterogeneous cluster and cloud environments. 
MARLA is an execution of the MapReduce model that uses the fundamental 
shared-file systems, such as GPFS [4] and NFS [4] as its I/O management 
mechanism. 

The contributions of this paper are as follows: 

• It introduces a dynamic load-balancing MapReduce implementation, 
fitted not only for homogeneous clusters, but also for heterogeneous and 
load- unbalanced environments. 

• It shows how the unity and advantages of the MapReduce model can be 
maintained while giving good performance in heterogeneous and load-
unbalanced environments. 

• It introduces a performance comparison of our approach with existing 
MapReduce designs and presents the performance narrative emerging 
from our demonstration. 

DESIGNING MARLA 

The design of MARLA rests upon a dynamic task scheduling mechanism 
permitting each node to request tasks at its own step. In Contrary, the 
conventional MapReduce technique with Hadoop and most MapReduce 
implementations, where tasks are evenly divided and determined for each 
node before starting a given application, MARLA allows for participating 
nodes to request work as they complete first tasks. As data items are derived 
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through grouping of the input given by the user, such particulars become 
tasks. The master node then points the total number of tasks available to the 
nodes. Nodes are yielded a processing identification tag, and use it to request 
tasks. Tasks are requested for as many cores as a node is having. (An option 
the user can control in the application settings). As those tasks are collected 
by the processing nodes, they become instantly unavailable to other 
processing nodes, which have to move on towards next tasks. Afterwards, a 
node does not request a task before it has successfully finished the tasks it 
previously requested for its cores. This scheduling scheme assures that slow 
and speedy nodes alike will process their fair-share [4]. Naturally, fast nodes 
did more work than slow nodes in heterogeneous cluster. Similarly, in 
stressed homogeneous clusters, fast nodes firstly start with much work, but 
end up requesting less work as their performance gradually reduces due to 
third-party user effect. Finer granularity means tiny tasks. This is useful for 
highly heterogeneous environments and larger input data.  

ARCHITECTURE OF MARLA 

 
Figure 3.Architecture used for MARLA 

As described in above figure, MARLA uses three major modules; each one is 
having their own unique job. Those are as: The Splitter is used for 
input/output management, the Task Controller is used for concurrency 
management and the Fault Tracker is used for fault-tolerance.  
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INPUT MANAGEMENT 

INPUT SPLITTING 

Unlike Hadoop, does not produce a given number of chunks, usually similar 
for each node. In spite, the model considers input chunk as tasks and some of 
them depending on the authorized user are generated [4]. The framework 
leverages the data visible proposed by the shared-disk file system to give its 
input data to the cluster nodes. Input management and split division are thus 
not performed on top of an existing file system (FS), but rather left to the 
fundamental shared file system’s default mechanisms. This resolves the 
MapReduce design from the responsibility of low-level file management and 
from the overhead of efficiently communicating with the FS through more 
system levels. Furthermore, MARLA provides advantages not only from file 
system and data transfer optimizations given by evolving shared-disk file 
system technology, but can solely centered on mapping and minimizing, 
rather than data management at a lower level. 

INPUT DISTRIBUTION 

Input distribution is directly functioned through the shared-file system (SFS). 
As the input is stored by the user, the SFS is optimized to perform caching 
and pre-fetching to make the data visible to all nodes when required [4]. This 
frees the MapReduce model from calculating, and transferring input to the 
various nodes. There is no need to cluster re-configuration upon node change. 
As with Hadoop, nodes buy their input chunks and as such fail with them. 
Replacing a node is same as replacing its input. With MARLA, nodes are the 
workers, they are not data guardians. 

TASK TRACKER AND TASK CONTROL 

The task tracker also known as Master additionally to make tasks available 
from data chunks given by the Splitter designs the map and minimizes 
program written by the user available to all participating nodes through the 
shared file system. Upon launch, the nodes designated as mappers, afterwards 
use the map function while those designated as reducers and it uses 
minimized function. The task tracker monitors task reports from the cluster 
nodes, and resubmits failed ones into the task bag through the Fault Tracker 
to be re-tried by other available workers. Completed tasks are moved to the 
completed task bag and sent to the reducer which operates in a same manner. 
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FAULT TRACKER AND FAULT-TOLERANCE  

While Hadoop uses task and input chunk replication for the use of fault-
tolerance, MARLA practices task specific fault-tolerance. Unsuccessful tasks 
are simply resubmitted into the task bag, the offending nodes are put on short 
span temporary leave while the task is again tried. If the task succeeds with 
same another user, the offending node is given a smasher [4]. Three strikes 
and the nodes are said to be faulty and no longer allowed to participate in the 
running process. This fault tolerance scheme ignores valuable data relocation 
and proves useful performance-wise in fault-prone scenarios. 

We can summaries the above discussion as it is centralizing approach. The 
failures of task controller node will break down the approach. I found that 
this approach over utilize the resources. 

CLOUD MAPREDUCE  

It is design of MapReduce on top of the cloud operating system is suggested. 
A cloud OS is reason for managing the low level cloud resources and 
presenting a high level interface to the application programmer in order to 
hide the infrastructure details. Cloud OS handles the cloud infrastructure i.e. 
computation (VM’s), communication (Queue Service) storage (Storage 
Service). In cloud MapReduce architecture mapping & minimized work is 
geographically grouped. Data is grouped to all needed nodes but eventual 
consistency is maintained. However, unlike a conventional OS a cloud OS 
has to handle these resources at scale. Unfortunately, a cloud’s scale comes at 
a price. For example, Amazon cloud not only trusts on horizontal scaling, but 
it also accepts a weaker consistency model known as eventual consistency. 
This describes Cloud MapReduce (CMR), which implements the MapReduce 
programming model on top of the Amazon cloud OS [5]. CMR is an 
experiment that is possible to overcome the cloud restrictions and simplify 
system design and implementation by building up on top of a cloud OS. They 
describe how they defeat the restrictions presented by horizontal scaling and 
the lighter consistency assurance. Their experimental results describes that 
CMR runs faster than Hadoop, another design of MapReduce, and that CMR 
is a practical system. They believe that the techniques they used are much 
enough that they can be used to build other systems on top of a cloud OS.  

In this paper, authors show how to build systems on top of a cloud OS. They 
have implemented the MapReduce programming model using services 
provided by the Amazon cloud OS. By leaving the scalability concerns and 
the implementation complication to the cloud OS, it describes that they can 
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easily build highly scalable systems with much lesser code. Outside 
simplicity, their implementation is not only faster than other 
implementations, but it is also fully grouped i.e. it has no single point of 
failure and scalability bottleneck. 

CLOUD OS 

Like a traditional Operating System (OS), a cloud OS is responsible for 
managing the low level cloud resources and presenting a high level interface 
to the application authorized programmers in order to conceal the 
infrastructure particulars. However, unlike a conventional OS, a cloud OS 
has to handle these resources at scale. If a cloud OS has already taken on the 
complications to make its services scalable, they should be able to greatly 
modify a large-scale system design and execution if they build on top of it. 
Unfortunately, a cloud’s scale has come at a price. For example, Amazon 
cloud not only depends on horizontal scaling, but it also accepts a weaker 
consistency model known as eventual consistency. 

Cloud MapReduce (CMR) is described in [5], which establishes the 
MapReduce programming model on top of the Amazon cloud OS. CMR is an 
experiment that it is possible to defeat the cloud restrictions and simplify 
system design by building a model on top of a cloud OS. They describe how 
to defeat the restrictions presented by horizontal scaling and the weaker 
consistency assurance. Their demonstration results show that CMR runs 
faster than Hadoop, another design of MapReduce, and that CMR is a 
practical system. They trusts that the methods they used are much enough 
that they can be used to build other systems on top of a cloud OS. 

In this paper, they search how to build systems on top of a cloud OS. They 
have designed the MapReduce programming model using services provided 
by the Amazon cloud OS. By leaving the scalability worries and the 
implementation complications to the cloud OS and describes that it can easily 
build highly scalable systems with much lesser code. Outside simplicity, 
there implementation is not only faster than other implementations, but it is 
also fully grouped i.e. it has no single point of failure and scalability 
bottleneck. 

CLOUD CHALLENGES  

A cloud OS’ scalability comes at a price. Because a cloud is used by many of 
users, it has to be highly scalable and always usable. Thus, the only 
characteristic it can give up is data consistency. The Amazon cloud OS has 
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covered a weaker consistency model known as “Eventual Consistency” [5]. 
Under the ultimate consistency model, the system assures that if no new 
updates are made to an object, finally all accesses will return the last 
modified value. 

Long latency: Since Amazon services are accessed through the network, the 
latency could be substantial. 

Horizontal scaling: All Amazon cloud services are based on horizontal 
scaling. 

ADVANTAGES OF CLOUD MAPREDUCE 

In this paper, they show that it can greatly simplify the design and 
implementation of MapReduce by leveraging what a cloud OS has designed 
already. By using queues, they easily parallelize the map and the shuffling 
levels. By using Amazon’s visibility timeout mechanism, they have easily 
designed fault-tolerance. By leveraging a cloud OS’s fully grouped 
implementation, they are able to design a fully distributed architecture with 
no single point of failure and scalability bottleneck [5]. The simplicity means 
that it is easy to extend the model outside the MapReduce. Many applications 
do not confirm to the MapReduce model. If designed in the MapReduce 
frame, the application could experience slow performance. 

Using MapReduce, the map result has to go through the reduce stage, which 
consumes unwanted compute resources. Using a simple design like CMR’s, 
it can be easily changing their frame to not only refine the MapReduce 
model, but also implement a distinct model. Cloud MapReduce has certain 
highly desirable characteristics, which seems to be shared by other highly-
scalable systems. 

Incremental scalability: Cloud MapReduce can scale incrementally in the 
number of     calculating nodes. 

Symmetry and Decentralization: Every computing node in Cloud 
MapReduce has the same set of responsibilities as its peers. There are no 
master or slave nodes. 

Heterogeneity: The computing nodes could have varying computation 
capacity. 

The contributions of the paper consist of the followings. First it proposed, 
implement and compute a new architecture for the MapReduce programming 
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model on top of a cloud OS.  To simplify the design, it uses cloud OS, the 
architecture is new. Nodes in the architecture act independently and they pull 
for job works and global status in order to describe their separate actions 
(instead of a job scheduler pushing job assignments). The architecture also 
uses queues to shuffle outputs from map to reduce. Mappers write results as 
soon as they are usable and reducers filter out results from failed nodes, as 
well as duplicate outputs. The parallelization of the map and shuffling stage 
enhances MapReduce performance. Second, they suggest several methods to 
detect and work around problems coming in picture. 

 
Figure 4.Cloud MapReduce architecture 

Cloud MapReduce architecture is shown in Fig. 4. There are several SQS 
queues: one input queue, other master reduce queue and output queue and 
many reduce queues. As its name implies, the input queue holds the inputs to 
the MapReduce computation at the start of the calculation. Similarly, the 
output queue holds the results of the MapReduce computation. In the word 
count application, the output holds the resulting major-value pairs. There is 
only one master reducing queue and it holds many pointers, for each reduce 
queue. As they will see, the master reduce queue is used to assign reduce 
tasks. There are many number of reduce queues. 

CMR uses the network to transfer the mediate key-value pairs as soon as they 
are available. Thus it overlaps data shuffling with map processing. This is 
distinct from other implementations where the mediate major-value pairs are 
only copied after a map task finishes. 
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After reading the paper they resolve that, it is far from obvious that it can 
simplify large-scale systems’ design and implementation, if they build them 
on top of a cloud OS. The trade-offs cloud has made in a favor of scaling 
make it hard to build systems on top. For example, a naive method to get 
around the ultimate consistency problem is to wait long enough, which could 
head to a very poor system performance. Using MapReduce as an example, 
they have described that it is possible to overcome the cloud restrictions 
without performance degradation. The techniques they used are much enough 
that they can be used for other systems. They also suggested a new fully 
distributed architecture to implement the MapReduce programming model.  

Nodes pull for job assignments and global status in order to describe their 
individual actions. The architecture also uses queues to shuffle results from 
map to reduce. Mappers write results as soon as they are available and 
reducers filter out outputs from failed nodes, as well as duplicate results. 
Even though a full scale performance evaluation is beyond the scope of this 
paper, their preliminary results indicate that CMR is a practical system and 
its performance is on par with that of Hadoop. Their experimental results also 
indicate that using queues to overlap the map and shuffling stage seems to be 
a promising approach to enhance MapReduce performance. At last by 
reading this paper we can say that it needs distributed dedicated servers. It 
requires large band width of network and network bottleneck will break 
down the approach 

DISCUSSION 

We have studied several approaches to provide higher access & consistency 
in cloud environment. It is possible using the MapReduce programming 
model and Hadoop Distributed File System in the cluster of commodity 
computers. Replication is the important part of the Hadoop Distributed File 
System by which the Hadoop can provide availability and reliability but 
creates more unwanted replicas and consumes more storage capacity that is 
triple of the size of data. We have found a scope to improve replication 
technique which will create optimum replicas of data to provide higher 
access rate & consistency. 
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Abstract 

 Did you know you are being watched while you are surfing the web? Your 
web activities are tracked in many unexpected ways without your knowledge by 
the newly introduced technology. Recent studies reveal that for any online 
organization, in order to monitor user’s online activities, tracking user behavior 
on network is most important. Many unexpected ways are introduced by the 
evolving technology in order to track your activities without your knowledge. 
For tracking, first, the user’s activity is monitored, then it is profiled and finally 
a log report is made. A unique profile is created based on the activities that you 
perform in the network by the countless advertising networks that keep 
monitoring you across multiple websites. The User Behavioral Tracking (UBT) 
tool aids the tracking of user activities. This enables the third- party tools to 
analyze the user’s web behavior. 

Profiles play a key role in identifying the user’s nature and also help in 
categorizing a suspicious user and an authorized user. This categorization and 
profile formation also provide the required security. The process of 
transforming data into knowledge to construct the profiles by using data mining 
techniques is known as online behavioral profiling.  

This paper gives an overview of the existing work done on tracking user 
behavior in network. It discusses the existing techniques to track user behavior, 
overview of UBT technology, with the motivation: why we are being tracked and 
risk of tracking. 
 

Keywords: UBT overview, tracking and profiling, tracking technology, risk of 
tracking  
 
1. Introduction 

Every internet user is being tracked and profiled on the network [1-5]. 
When you are using any network, are you aware who knows what you are 
doing? Surprisingly, the innovations in technology are equipped with many 
unexpected ways to track your actions on network without your knowledge. 
There are innumerable advertising networks secretly monitoring you across 
multiple websites and simultaneously creating a unique profile based on the 
activities you perform in the network. The User Behavioral Tracking (UBT) 
tool provides a way to track user activity.  

 The user’s nature can be identified from the profiles so this can 
ultimately provide the needed security. Data mining technique is used to 

Journal of Information and Computational Science

Volume 9 Issue 12 - 2019

ISSN: 1548-7741

www.joics.org1043



7/11/22, 11:41 AM Convolutional Neural Network based Review System for Automatic Past Event Search using Visual Question Answering | IE…

https://ieeexplore.ieee.org/document/9112454 1/3

IEEE.org IEEE Xplore IEEE SA IEEE Spectrum More Sites SUBSCRIBE

More
Like
This

Rumour Detection Based on Graph

Convolutional Neural Net

IEEE Access

Published: 2021

PIC 2018 Invited Talk

2018 IEEE International Conference on

Progress in Informatics and Computing (PIC)

Published: 2018

Show
More

Cart 


Create
Account

SUBSCRIBE

Conferences  > 2020 International Conference... 

Pranita P. Deshmukh ; Rani S. Lande All Authors

Convolutional Neural Network based Review System
for Automatic Past Event Search using Visual Question
Answering
Publisher: IEEE Cite This  PDF

57
Full
Text Views

 

Alerts
Manage Content Alerts 

Add to Citation Alerts 



Abstract

Document
Sections

I. Introduction

II. LITERATURE
REVIEW

III. Proposed Work

IV. Conclusion

Authors

Figures

References

Keywords

Metrics

More Like This


Downl

PDF

Abstract:A consumer may additionally take hundreds of pics from mobile
phones, Collecting the no of photos, videos that seize cherish capable
moments from one's past, such as work... View more

 Metadata

Published in: 2020 International Conference on Inventive Computation
Technologies (ICICT)

Abstract:
A consumer may additionally take hundreds of pics from mobile phones,
Collecting the no of photos, videos that seize cherish capable moments from
one's past, such as workshops, STTP's, FDP's or Conferences. The users may
use personal photos/videos as a imply of getting higher portions from their
recollections about these events. To plan and advance question grasp
community model, content material primarily based and textual content
primarily based snap shots or movies event search engine, textual content
based totally reply technology engine, engine for generating snap shots or
movies evidences corresponding to generated answers. The proposed gadget
will be evaluated on the basis of a number overall performance assessment
parameters. The proposed system can be implemented in Python through using
VQA and other QA datasets.

Date of Conference: 26-28 February
2020

INSPEC Accession Number:
19675385



ADVANCED SEARCH

All 

 Browse  My Settings  Help  Institutional Sign In

Institutional Sign In



Person
Sign In

http://www.ieee.org/
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://innovate.ieee.org/Xplore/Subscribebutton
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstZPhiVoIo-LyWMQRWSpJI2auF3mTqw9pLssXtF77Ll0pTtOu6KQ0EtcKQyV20U_90vDEqY3CET2G_84mWtEm5wwX3_40iDUT8CmpMax5pkncZoKjfZArcW6zT3Q0JXO-n1sjyT1BcN8JRJG4bTU6PTgfSQKnvcg9xZe5z9HJdLIG6E5VypkcA_yna6xPUueMxB9gHNSDT5Gc42m38L1SXnShO4vP4PEhy4jmCPnG-qVKuh-uIsm8wNj8rcc6VYcfRQRdpviAeZPVZncmJkMzw5-rw7Pgt09rjLQUZrIpXxK6RQC5DokP8GqH88RGGvS2PGB8xlQ1SJyQfs6A&sai=AMfl-YTgTcSTySFoONjgdzhHi_sNbLbM1K-M00uTz6y4tDLuDm90kb60T3csJvibSj9ncZy0L_Skqt_kriKcUgmEY-qKP_qN9LJiS6kgDk8oL4FNHgfu1QRXHMInD3ttQlReRnF8ZA&sig=Cg0ArKJSzFFrnF0BaVgj&fbs_aeid=[gw_fbsaeid]&adurl=https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/%3FLT%3DXPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://ieeexplore.ieee.org/document/9319271/
https://ieeexplore.ieee.org/document/8706138/
javascript:void()
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/9112454
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/9112454
https://innovate.ieee.org/Xplore/Subscribebutton
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/9109402/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/author/37088418163
https://ieeexplore.ieee.org/author/37086494846
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/xpl/dwnldReferences?arnumber=9112454
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/9112454
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/9112454/authors
https://ieeexplore.ieee.org/document/9112454/figures
https://ieeexplore.ieee.org/document/9112454/references
https://ieeexplore.ieee.org/document/9112454/keywords
https://ieeexplore.ieee.org/document/9112454/metrics
https://ieeexplore.ieee.org/document/9112454/similar
https://ieeexplore.ieee.org/xpl/conhome/9109402/proceeding
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
javascript:void()
javascript:void()


7/11/22, 11:41 AM Convolutional Neural Network based Review System for Automatic Past Event Search using Visual Question Answering | IE…

https://ieeexplore.ieee.org/document/9112454 2/3

IEEE Personal Account

CHANGE
USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help?

US & CANADA: +1 800 678
4333

WORLDWIDE: +1 732 981
0060

CONTACT & SUPPORT

Follow

  

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting | Sitemap |
Privacy & Opting Out of Cookies
A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of
humanity.

© Copyright 2022 IEEE - All rights reserved.

Authors 

Figures 

References 

Keywords 

Metrics 

Date Added to IEEE Xplore: 09 June
2020

 ISBN Information:

DOI:
10.1109/ICICT48043.2020.9112454

Publisher: IEEE

Conference Location: Coimbatore,
India

I. Introduction
From around the world every minute, hundreds of hours of video
and huge amount of images are uploaded to the internet and
social media sites. The limited years, social media internet or
cellphone users ends up collecting lots of photos and many
hours of video, that capture precious moments from one's past,
such as workshops, STTP's, FDP's or conferences. This
multimedia data generates a graphical record of the
understandings of a important percentage of humanity and can
assist brighten how we live in the existing moment. When
appropriately examined, these video and images be able to
likewise service users to recreate occasions of interest, as well
as weddings, family gatherings or birthday parties. Even the
reconstruction of events of attention can be extended to identify
war crimes, civil rights violations, and terrorist acts.

Sign in to Continue Reading

IEEE Account

» Change Username/Password

» Update Address

Purchase Details

» Payment Options

» Order History

Profile Information

» Communications Preferences

» Profession and Education

Need Help?

» US & Canada: +1 800 678 4333

» Worldwide: +1 732 981 0060 

 Contents

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuqLeRpcaE108LB0fkeAQYNqKdUMCdgE45kwEn4YXSIPpdDfIjfTi_1iGb09m4vUgH-Q0yoGqvD3TmA1oj3AuyViG7bg2HQisIK-Broz9kFqepB4e_WGPzvGbt7ROMKcpKdKaxDt59RW3L0WS3VtJW9i7zo2wo3VWh7Uf-5Ir-fg4ESHS1T1gwg3Ih3nYFm6V8oR2DYKLg7ZrkYirS5fGdWixToFG06PnIWERJ8F--7QiIzYitgfqh_RCKzMNtoT5EM97wkrFUYySGd65EaTUblYfiDBCtmPu9BKGXb3isDinNyakrCQKXUlHCcn4VvYlYk18ljULUrPahbZaCuGQ&sai=AMfl-YTlsAUK8P65SOqcRRSppbRdI1kw63wtKVY9Mf-GdoenQ73sN8NxbiNUUn2-lsKlqZG4mPpHE-XJ44-hG-xfO3vUvjxUZzjweqFk8rI9iidce9SUdeircQI19vhHP-mPY0mCaQ&sig=Cg0ArKJSzKXm30IuDvaB&fbs_aeid=[gw_fbsaeid]&adurl=https://open.ieee.org/%3Futm_source%3DXplore%26utm_medium%3DXplore_Ads%26utm_campaign%3DCall_For_Papers_2021
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.linkedin.com/showcase/ieee-xplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://doi.org/10.1109/ICICT48043.2020.9112454
javascript:void()
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore


Advanced Research on Science, Engineering and Technology

This is to certify that has presented a paper P. A. Khodke 

entitled “The Proposed Approach for Active Orbital Debris 

Removal” at the National Conference on Advanced research on 

Science, Engineering and Technology (NCARSET) held in 

th 
Pune, India on 06 November, 2019.

AS-RSET-PUNE-06119-600Paper ID:

Chairman
Asian Society for Academic Research

ASIAN SOCIETY FOR ACADEMIC RESEARCH

National Conference on



A System for Patient's Mental Condition Analysis 
 

Zeba Ali Mir Sadique Ali 
PG Department of Computer Science and Engineering, 

Prof Ram Meghe College of Engineering & Management, 
Badnera, Amravati, India, 444701 

zernainali@gmail.com  
 

P. A. Khodke 
PG Department of Computer Science and Engineering, 

Prof Ram Meghe College of Engineering & Management, 
Badnera, Amravati, India, 444701 

preeti_ak@rediffmail.com 

Amol P. Bhagat 
PG Department of Computer Science and Engineering, 

Prof Ram Meghe College of Engineering & Management, 
Badnera, Amravati, India, 444701 

amol.bhagat84@gmail.com 
 

Mir Sadique Ali 
PG Department of Computer Science and Engineering, 

Prof Ram Meghe College of Engineering & Management, 
Badnera, Amravati, India, 444701 

softalis@gmail.com 
 
 

 
 

Abstract—This paper presents the work related to the system 
for patient’s mental health condition analysis. The presented 
work consists of two main parts. The first part is related to the 
taking user inputs and the second part is associated with the 
detection of Mental Illness in patients. For the first part of taking 
user inputs, the users are given a questionnaire of 20 questions. 
These 20 questions have questions about Depression, Anxiety, 
and Post Traumatic Stress Disorder (PTSD). Lastly, the user has 
given a blank space to enter his/her thoughts regarding the quiz. 
For the second part, the results of the quiz and user thoughts are 
given as an input to the Natural Language Processor. The 
Natural language Processing (NLP) predictor will detect the type 
and rate of mental illness in the patient. The developed system 
takes a single user dedicated input from a questionnaire and this 
single user data is transferred to the trained Natural Language 
Predictor, making it more precise when it comes to detection and 
analysis. As there is a single user response, there is a less chance 
for ambiguity and less accuracy. 

Keywords—mental condition analysis; natural language 
processing;depression; anxiety; post traumatic stress disorder 

I.  INTRODUCTION  

In recent 50 years, the world has seen tremendous growth 
in communication, digitization and in the way of living. But as 
the world is becoming a smaller place due to the technologies 
around us, the human is also losing its connection with itself. 
People are busier in making their lives better anyhow without 
putting much effort for themselves which often lead to stress, 
various mental problems such as anxiety, depression, etc. 

According to one report produced by the WHO (World 
Health Organization) [1], “One in four people in the world 
will be affected by mental or neurological disorders at some 
point in their lives. Around 450 million people currently suffer 
from such conditions, placing mental disorders among the 
leading causes of ill-health and disability worldwide”. 

Part owner of Medical News Today, Christian Nordqvist 
defines mental health as “our cognitive, behavioral, and 
emotional wellbeing - it is all about how we think, feel, and 
behave. The term 'mental health' is sometimes used to mean an 
absence of a mental disorder.” 

 According to the WHO (World Health Organization), 
mental health is: "... a state of well-being in which the 
individual realizes his or her own abilities, can cope with the 
normal stresses of life, can work productively and fruitfully, 
and is able to make a contribution to his or her community." 
The WHO stresses that mental health "is not just the absence 
of mental disorder." 

In India, WHO estimates that the burden of mental health 
problems is of the tune of 2,443 DALYs per 100,000 
populations, and the age-adjusted suicide rate per 100,000 
populations is 21.1. It is estimated that, in India, the economic 
loss, due to mental health conditions, between 2012-2030, is 
1.03 trillions of 2010 dollars. Mental health workforces in 
India (per 100,000 populations) include psychiatrists (0.3), 
nurses (0.12), psychologists (0.07) and social workers (0.07). 

Mental health problems affect around one in four people in 
any given year. They range from common problems, such as 
depression and anxiety, to rarer problems such as 
schizophrenia and bipolar disorder. Poor mental health 
continues to be a serious albeit largely unrecognized public 
health concern. Poor mental health, including depression, 
anxiety, panic disorders, agoraphobia, and PTSD, as well as 
serious mental illness, such as schizophrenia and bipolar 
disorder, continues to rob society of the productive work and 
lives of countless individuals [2]. There are various causes of 
the advent of mental health problems and their corresponding 
effects which when overlooked can be fatal for the health. 

Many people have mental health concerns from time to 
time. But a mental health concern becomes a mental illness 

978-1-7281-1871-0/19/$31.00 ©2019 IEEE
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Abstract -In this era of growing social media users, Twitter 

has significantly large number of daily users who post their 

opinions in the form of tweets. This paper presents an idea of 

extracting sentiments out of the tweet and an approach 

towards classifying a tweet into positive, negative or neutral. 

This approach can be in many ways useful to any 

organization, who gets mentioned or tagged in a tweet. 

Generally the tweets being unstructured in format, first of all 

the tweet needs to be converted into the structured format. In 

this paper, tweets are resolved using pre-processing phase 

and access of tweets has been accomplished via libraries using 

Twitter API. The datasets need to be trained using algorithms 

in a way, such that, it becomes capable of testing the tweets 

and it releases the required sentiments out of the feeded 

tweets. 

Keywords—Sentiment Analysis, Social Media, Tweets, 

Tweepy, Textblob, Pandas, Dataset, KNN, Naive Bayes. 

I. INTRODUCTION 

Twitter is a trending micro online journal service 
wherein users can justify their sentiments in the form of 
“tweets”. These tweets sometimes express opinions about 
different topics. Sentiment analysis is the prediction of 
emotions in a word, sentences or corpus of documents. It is 
intended to serve as an application to understand the 
attitudes, opinions and emotions expressed within an online 
mention. Precisely, it is a paradigm of categorizing 
conversations into positive, negative or neutral labels. The 
greater part of the information that is accessible in 
interpersonal organizations is unstructured. Such 
unstructured information is basically some amount of the 
information present everywhere throughout the world. This 
makes it hard to examine and increase important judgment 
from such information. Notion examination or assessment 
mining is the significant system, which help in recognizing 
conclusions of individuals via web-based networking media 
information. 

The objective of feeling investigation is recognizing 
content assumption extremity. Assumption examination 
could be taken as an order issue. According to [1-2], 
sentiment analysis is a process that isolates the content into 
positive, negative or neutral conclusion. Profound neural 
system and the Gaussian blend model is one of the hearty 
models for normal preparing language. 

Conviction analysis is useful for consumers who are 
trying to research a product or service, or marketers 
researching public opinion of their company/product. 
However, doing the analysis of tweets that express human 
emotions isn’t an easy job. A lot of challenges are involved 
in terms of tonality, polarity, lexicon and grammar of the 
Twitter sentiment analysis using bag of words tweets. They 

tend to be highly unstructured and non-grammatical and 
therefore it get’s difficult to interpret their meanings. 

II. SENTIMENT ANALYSIS 

The region of concentrate that deciphers individuals' 
feelings, against a specific point, about any occasion and so on 
in content mining it is known as conclusion mining or 
assumption examination. It creates a huge issue zone. There are 
additionally different names and having various errands, e.g., 
notion investigation, conclusion extraction, feeling mining, 
assumption mining, influence examination, subjectivity 
examination, survey mining, and so on. 

Twitter goes about as stubborn data bank with enormous 
measure of information accessible, utilized for conclusion 
analysis. Twitter is very convenient for research in light of the 
fact that there are enormous quantities of messages, many of 
which are freely accessible, and acquiring them is actually 
basic contrasted with scarping sites from the web. 

Twitter information is gathered for investigation utilizing 
Twitter API. Two broadly utilized methodologies utilized for 
the equivalent are Machine Learning and Dictionary Based 
methodology. We are utilizing Dictionary Based methodology 
for dissecting the notions of information posted by various 
clients. At that point extremity arrangement of this information 
is done. For example Tweets gathered after examinations are 
grouped into three classes as Positive, Negative and Neutral. 

A. Tools Available for Sentiment Analysis 

1) Tweepy 
Tweepy is used for accessing the twitter api. It is basically a 

python library, which is magnificient for the generation of 
automations and twitters bots.The StreamListener object in 
Tweepy monitors the tweets in real time and catches them. 

2) Textblob 
Textblob is an effective NLP (Natural Language 

Processing) library for python. It is built upon NLTK (Natural 
Language Toolkit) and can be used to perform various tasks 
ranging from conviction analysis to part-of-speech tagging and 
text- hierarchies to language translation. 

3) Pandas 
It is one of the data frames in python. Pandas offer ground-

breaking, expressive and adaptable information structures that 
make information control and examination simple, among 
numerous different things. 

III. TWITTER : 

One of the most popular social networking websites, 
Twitter, came into existence on 21st of March, 2006. On this 
website users can read as well as send tweets. Tweets are 
basically a post on twitter with a limited size of character block. 
Twitter is a website that determines the confinement of 
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I. Introduction
A robotics simulator is software that creates a digital
surroundings (VE) for robots 13 commercially to be had robotics
flight simulators are defined in [1]. A few open-supply simulators
are also available. These simulators are compared in keeping
with features like value, Transference of controllers to real robot,
Compatibility, yr of starting place, 3D Visualization, Multi Agent
Simulation, Addition or Reconfiguration of robot. Industrial
simulator like X-aircraft, Webots, AUV Workbench are used in
one of a kind sectors. Cell robotic simulators like AMORSim and
SimRobot had been evolved for academic purposes in MATLAB.
Open source simulators like USARSim is an excessive-
constancy simulation machine designed for automation. Open
Simulator referred as OpenSim, it's miles software software
program, UberSim is an open-supply (GPL release) high
constancy multi-robotic simulation engine on the whole intended
for excessive-development charge of robotic control structures
and their easy transference to real robots. Upcoming sections
describe various simulators available for the robotics packages.
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Abstract�This paper provides the work associated with top-k 
hot objects in information streams. Finding top-k hot gadgets in 
records streams is a crucial problem for huge records 
management. However, because the sizes of records streams 
become an increasing number of huge, it will become increasingly 
more difficult to design an accurate and speedy set of rules for 
this trouble. There are numerous current algorithms for locating 
top-ok hot objects, and the algorithms used inside the design and 
evaluation of an green set of rules for locating pinnacle-okay hot 
objects in records Streams are class Algorithms. The class 
algorithms utilized in working gadget are selection Tree 
algorithm, Naïve Bayes set of rules, and SVM / SVC algorithms. 
SVM / SVC algorithms encompass Linear SVC algorithm, 
Polynomial SVC algorithm and Radial foundation characteristic 
set of rules. All of the algorithms are evaluated on the basis of 
accuracy using check and train datasets. The assessment of all of 
the algorithms is executed. 

Keywords�classification algorithms; data streams; top-k hot 
items; support vector machine; support vector classification 

I.  INTRODUCTION 

An information circulation is a series of activities or data 
that may be accessed so as of arrival, on occasion randomly, 
inside a sub-set of ultimate arrivals or a time period. The 
information circulate model applies to many fields where huge 
facts sets, likely infinite, are generated and storage of the 
whole set isn't feasible. Packages along with IP consultation 
logging, telecommunication facts, financial transactions or 
real time sensor records generate so much records that the 
evaluation must be accomplished on the arriving data, in close 
to real time or within a time window. In most cases, it is 
impossible to store all event details for destiny evaluation due 
to the massive extent of information; typically most effective a 
fixed of summaries or aggregates is kept. Applicable 
information is extracted, brief or much less considerable 
statistics is dropped. In lots of instances those summaries have 
to be generated in a unmarried bypass over the coming data. 

Collecting and preserving summaries over facts streams 
require speedy and efficient techniques. However approximate 
answers may also, in many situations, be enough. 

Figuring out the maximum common elements in a records 
circulate is a vital but tough issue in several regions. The 
project is even larger if this evaluation is needed at individual 
level, i.e., whilst a particular frequent factors listing according 
to character is needed. This is essential while analyzing 
behavior and identifying traits. Records streaming refers to 
actual-time, unbounded processing of facts generated from 
hundreds or lots of statistics assets such as cell and net 
applications, economic transactions, IoT sensors, e-trade 
purchases and other assets. Effective facts move processing 
calls for a massive statistics analytics tool to derive real-time 
perception and commercial enterprise intelligence from this 
large drift of facts. Figure 1 indicates the facts movement 
processing. 

 

Fig. 1. Data stream processing. 

A hot object in a records stream refers to an item with a 
huge frequency, while the frequency of an object refers back 
to the range of instances this item takes place inside the 
statistics circulation. Maximum objects have a small 
frequency, whilst just a few items have a big frequency, and 
we name them cold items. 
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Abstract�This paper presents the work related to the system 
for patient�s mental health condition analysis. The presented 
work consists of two main parts. The first part is related to the 
taking user inputs and the second part is associated with the 
detection of Mental Illness in patients. For the first part of taking 
user inputs, the users are given a questionnaire of 20 questions. 
These 20 questions have questions about Depression, Anxiety, 
and Post Traumatic Stress Disorder (PTSD). Lastly, the user has 
given a blank space to enter his/her thoughts regarding the quiz. 
For the second part, the results of the quiz and user thoughts are 
given as an input to the Natural Language Processor. The 
Natural language Processing (NLP) predictor will detect the type 
and rate of mental illness in the patient. The developed system 
takes a single user dedicated input from a questionnaire and this 
single user data is transferred to the trained Natural Language 
Predictor, making it more precise when it comes to detection and 
analysis. As there is a single user response, there is a less chance 
for ambiguity and less accuracy. 

Keywords�mental condition analysis; natural language 
processing;depression; anxiety; post traumatic stress disorder 

I.  INTRODUCTION  

In recent 50 years, the world has seen tremendous growth 
in communication, digitization and in the way of living. But as 
the world is becoming a smaller place due to the technologies 
around us, the human is also losing its connection with itself. 
People are busier in making their lives better anyhow without 
putting much effort for themselves which often lead to stress, 
various mental problems such as anxiety, depression, etc. 

According to one report produced by the WHO (World 
Health Organization) [1], �One in four people in the world 
will be affected by mental or neurological disorders at some 
point in their lives. Around 450 million people currently suffer 
from such conditions, placing mental disorders among the 
leading causes of ill-health and disability worldwide�. 

Part owner of Medical News Today, Christian Nordqvist 
defines mental health as �our cognitive, behavioral, and 
emotional wellbeing - it is all about how we think, feel, and 
behave. The term 'mental health' is sometimes used to mean an 
absence of a mental disorder.� 

 According to the WHO (World Health Organization), 
mental health is: "... a state of well-being in which the 
individual realizes his or her own abilities, can cope with the 
normal stresses of life, can work productively and fruitfully, 
and is able to make a contribution to his or her community." 
The WHO stresses that mental health "is not just the absence 
of mental disorder." 

In India, WHO estimates that the burden of mental health 
problems is of the tune of 2,443 DALYs per 100,000 
populations, and the age-adjusted suicide rate per 100,000 
populations is 21.1. It is estimated that, in India, the economic 
loss, due to mental health conditions, between 2012-2030, is 
1.03 trillions of 2010 dollars. Mental health workforces in 
India (per 100,000 populations) include psychiatrists (0.3), 
nurses (0.12), psychologists (0.07) and social workers (0.07). 

Mental health problems affect around one in four people in 
any given year. They range from common problems, such as 
depression and anxiety, to rarer problems such as 
schizophrenia and bipolar disorder. Poor mental health 
continues to be a serious albeit largely unrecognized public 
health concern. Poor mental health, including depression, 
anxiety, panic disorders, agoraphobia, and PTSD, as well as 
serious mental illness, such as schizophrenia and bipolar 
disorder, continues to rob society of the productive work and 
lives of countless individuals [2]. There are various causes of 
the advent of mental health problems and their corresponding 
effects which when overlooked can be fatal for the health. 

Many people have mental health concerns from time to 
time. But a mental health concern becomes a mental illness 
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