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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
(Established by Govt. of A.P., Act. No. 30 of 2008)
ANANTHAPURAMU - 515 002 (A.P) INDIA
Revised Course Structure for B.Tech.- R13 Regulations

COMPUTER SCIENCE & ENGINEERING

111 - II Semester

S.No Corse Subject Theory Rl Lol Credits
code
1. [13A05601 |Computer Networks 3 1 - 3
9 13A05602 |Object Oriented Analysis, 3 1 - 3
) Design & Modeling
3. |13A05603 |Data Mining 3 1 - 3
4. 113A05604 | Web Technologies 3 1 - 3
5. |13A05605 |Software Testing Methodologies |3 I - 3
Choice Based Credit Courses |3 1 - 3
13A05606 |1. Big Data Technologies
6. [13A05607 |2. Cloud Computing
13A05608 |3.Linux Administration &
Programming
7 13A05609 |Unified Modeling Language and i 3 1o
’ Testing Lab
P 13A05610 |Web Technologies & Data i i 3 1a
) Mining Lab
9 13A05611 |Comprehensive Online . ) -
) Examination-I1
Total 18 6 9 |23
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. II-II Sem. (C.S.E) T Tu C
3 1 3
(13A05601) COMPUTER NETWORKS
Course Objective
o Stuely the evolution of computer networks and future direction
e Study the concepts of computer networks from layered perspective
e Study the issues open for research in computer networks

Learning Outfcome:
e Use appropriate transmission media lo connect lo a computer network and Internet
e Work on the open issues for their project
e Start using the Internet effectively
e Able to design new protocols for compuier network

UNIT 1

Introduction: Networks, Network Types, Internet History, Standards and Administration,
Network Models: Protocol Layering, TCP/IP Protocol Suite, The ISO Model.

Introduction to physical layer: Data and Signals, Transmission impairment, Data rate
limits, Performance, Transmission media: Introduction, Guided Media, Unguided Media,
Switching: Introduction, Circuit Switched Networks, Packet switching.

UNIT 1I

Introduction to Data Link Layer: Introduction, Link layer addressing, Error detection and
Correction: Cyclic codes, Checksum, Forward error correction, Data link control: DLC
Services, Data link layer protocols, HDLC, Point to Point Protocol, Media Access control:
Random Access, Controlled Access, Channelization, Connecting devices and virtual LANs:
Connecting Devices.

UNIT 111

The Network Layer: Network layer design issues, Routing algorithms, Congestion control
algorithms, Quality of service, Internetworking, The network layer in the Internet: 1PV4
Addresses, IPV6, Internet Control protocol, OSPF, BGP, IP, ICMPv4, IGMP,

UNIT IV

The Transport Layer: The Transport Service, Elements of Transport Protocols, Congestion
Control, The internet transport protocols: UDP, TCP, Performance problems in computer
networks, Network performance measurement.

UNIT V
Introduction to Application Layer: Introduction, Client Server Programming, WWW and
HTTP, FTP. e-mail, TELNET, Secure Shell, Domain Name System, SNMP.
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Text Books:
1. "Data communications and neiworking” 5™ edition, 2012, Belrouz A. Forouzan, TMII.
2. “Computer Networks”, 5" edition, 2010, Andrew S, Tanenbaum, Wetherall, Pearson.

Reference Books:
1. “Internetworking with TCP/IP — Principles, protocols, and architecture- Volume 1, Douglas
E. Comer, 5" edition, PHI
2. “Computer Networks", 5E, Peterson, Davie, Elsevier.
3. “Introduction to Computer Networks and Cyber Security", Chawan- Hwa Wu, Irwin, CRC
Publications.
4. “Computer Neitworks and Interneis with Internet Applications ", Comer.,
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. III-II Sem. (C.S.E) T Tu C
3 1 3

(13A05602) OBJECT ORIENTED ANALYSIS DESIGN & MODELING

Course Objective:
o To understand how to solve complex problems
o Analyze and design solutions to problems using object oriented approach
o Study the notations of Unified Modeling Language

Learning Outcome:
o Ability to find solutions to the complex problems using object oriented approach
o Represent classes, responsibilities and states using UML notation
e Identify classes and responsibilities of the problem domain

UNIT 1

Introduction: The Structure of Complex systems, The Inherent Complexity of Software,
Attributes of Complex System, Organized and Disorganized Complexity, Bringing Order to
Chaos, Designing Complex Systems, Evolution of Object Model, Foundation of Object
Model, Elements of Object Model, Applying the Object Model.

UNIT 1I

Classes and Objects: Nature of object, Relationships among objects, Nature of a Class,
Relationship among Classes, Interplay of Classes and Objects, Identifying Classes and
Objects, Importance of Proper Classification, Identifying Classes and Objects, Key
abstractions and Mechanisms.

UNIT 111
Introduction to UML: Why we model, Conceptual model of UML, Architecture, Classes,
Relationships, Common Mechanisms, Class diagrams, Object diagrams.

UNIT 1V
Structural and Behavioral Modecling: Advance Classes, Advance Relationships, Interfaces,
Types & Roles, Packages, Interactions, Usecases, Useccase diagrams.

UNIT V

Advanced Behavioral and Architectural modeling: Activity diagrams, Events and Signals,
State chart diagrams, Components and Component diagrams, Deployment & Deployment
diagrams, Collaborations.

Text Books:

1. "Object- Oriented Analysis And Design with Applications”, Grady BOOCH, Robert A.
Maksimchuk, Michael W. ENGLE, Bobbi J. Young, Jim Conallen, Kellia Houston, 3
edition, 2013, PEARSON

2. “The Unified Modeling Language User Guide”, Grady Booch, James Rumbaugh, Ivar
Jacobson, 12" Impression, 2012, PEARSON.
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Reference Books:
1. “Object-oriented analysis and design using UML", Meahesh P. Matha, PHI

“Head first objeci-oriented analysis and design”, Bret D. McLaughlin, Gary Pollice,

2
Dave West, O'Reilly

3. “Object-oriented analysis and design with the Unified process", John W. Satzinger,
Robert B. Jackson, Stephen D. Burd, Cengage Learning

4. “The Unified modeling language Reference manual”, James Rumbaugh, Ivar Jacobson,

Grady Booch, Addison-Wesley
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. 1II-II Sem. (C.S.E) T Tu C

3 1 3
(13A05603) DATA MINING

Course Objectives

To learn concepts of database technology evolutionary path which has led to the need for
data mining and its applications
To learn Data mining algorithms to build analytical applications

Course OQutcomes

Apply preprocessing statistical methods for any given raw data

Select and applying proper Data mining algorithms to build analytical applications
Develop practical work of Data Mining techniques and design hypotheses based on the
analysis to conceplualize a Data Mining Solution to practical problem

Unit-1:

Introduction: What is Data Mining, Motivating Challenges, The Origins of Data Mining,
Data Mining Tasks.

Data: Types of Data, Data Quality, Data Preprocessing, Measures of Similarity and
Dissimilarity.

Exploring Data: Summary Statistics, OLAP and Multidimentional Data Analysis

Unit —II:

Basic Concepts, Decision Trees, and Model Evaluation: Preliminaries, General
Approach to Solving a Classification Problem, Decision Tree Induction, Model Overfitting,
Evaluating the Performance of a Classifier, Methods for Comparing Classifiers.

Unit —III :

Classification-Alternative techniques: Rule-Based Classifier, Nearest-Neighbor
Classifiers, Bayesian Classifiers, Artificial Neural Networks, Support Vector Machines,
Ensemble Methods, Class Imbalance Problem, Multiclass Problem

Unit—1V :

Association Analysis- Basic Concepts and Algorithms: Problem Definition, Frequent
Itemset Generation, Rule Generation, Compact Representation of Frequent [temsets,
Alternative Methods for Generating Frequent Itemsets, FP-Growth Algorithm, Evaluation
of Association Patterns, Effect of Skewed Support Distribution

Unit—-V:

Cluster Analysis- Basic Concepts and Algorithms: Overview, k-means, Agglomorative
Hierarchical Clustering, DBSCAN, Cluster Evaluation,

Cluster Analysis-Additional Issues and Algorithms: Characteristics of Data, Clusters,
and Clustering Algorithms, Prototype-Based Clustering, Density-Based Clustering, Graph-
Based Clustering-Minimum Spanning Tree (MST) Clustering, Chameleon, Scalable
Clustering Algorithms-Scalability-General Issues and Approaches, BIRCH, CURE
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Text Books :
1. Introduction to Data Mining, Pang-Ning Tan, Vipin Kumar, Michael Steinbach, 2006,
Pearson
2. Data Mining: Concepts and Techniques, Jiawei Han and Micheline Kamber, Morgan
Kaufmann Publishers, Elsevier, Second Edition, 2006

References :
1. Data Mining Principles & Applications, T.V. Suresh Kumar, B. Eswara Reddy, Jagadish S
Kallimani, Elsevier
2. Data Mining Techniques and Applications an Introduction, Hongbo Du, Cengage Learning
Data Mining Techniques, Arun K Pujari, Second Edition, Universities Press
4. “Data Mining” Pudi, Oxford University Press m
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech. III-II Sem. (C.S.E) T Tu C

(13A05604) WEB Technologies

Course Objectives:
e Learn the fundamentals of HTML and JavaScript
e Learn to communicate over a network using java
e Learn do design server side programs and access them from client side

Course Qutcomes:
e Ability to design websites and do client side validations
e Share information over a network
e Ability to write server side programs

Unit 1

Fundamentals: Introduction to the Web, Web servers and Clients, Resources, URL and its
Anatomy, Message Format, Persistent and Non-persistent connections, Web Caching, Proxy,
Java and the Net, Java Network Classes and Interfaces, Looking up Internet Address,
Client/Server programs, Socket programming, e-mail client, POP3 programs, Remote method
invocation, Example.

Unit 11

HTML: HIML and its Flavours, HTML basics, Elements, Attributes and Tags, Basic Tags,
Advanced Tags, Frames, Images, Meta tag, Planning of Web page, Model and Structure for a
Website, Designing Web pages, Multimedia content.

Cascading style sheets: Advantages, Adding CSS, Browser compatibility, CSS and page
layout, Selectors.

Unit IIX

JavaSeript: Introduction, Variables, Literals, Operators, Control structure, Conditional
statements, Arrays, Functions, Objects, Predefined objects, Object hierarchy, Accessing
objects, Events, Event handlers, Multiple windows and Frames, Form object and Element,
Advanced JavaScript and HTML, Data entry and Validation, Tables and Forms, DHTML with
javaseript.

Unit TV
Server side programming: Internet programming paradigm, Sever-side programming,
Languages for CGI, Applications, Server environment, Environment variables, CGI building
blocks,CGI scripting using C, Shell seript, Writing CGI program, CGI security, Alternatives
and Enhancement to CGI, Server-side Java, Advantages over Applets, Servlet alternatives,
Servlet strengths, Servlet architecture, Servlet life cycle, Generic and HTTPServelet, First
servlet, Passing parameters to servlets, Retrieving parameters, Server-side include, Cookies,
I'ileters, Problems with servlet, Security issues, JSP and HTTP, ISP Engines, How JSP works,
JSP and Servlet, Anatomy of a JSP page, JSP syntax, JSP components. M
ke 5 s
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Unit -V

Sever side programming: continued: Beans, Session tracking, Users passing control and
data between pages, Sharing session and Application data, Database connectivity, JDBC
drivers, Basic steps, Loading a driver, Making a connection, Execute and SQL statement, SOL
statements, Retrieving the result, Getting database information, Scrollable and updatable
resultset, Result set metadata, Introduction to JavaBeans, Bean builder, Advantages of Java
Beans, BDK introspection, Properties, BeanInfo interface, Persistence, Customizer, JavaBeans
APL. EJIB, Introduction to Structs Framework.

Text Books:

1. “Web Technologies”, Uttam K. Roy, 1" edition 7" impression, 2012, Oxford
Higher Education.

References

1. “Java How to program™, Paul deitel, Harvey deital, PHI
2. “Introduction to Java Programming”, Y.Daniel Liang, 6™ Edition, Pearson
Education, 2007

3. “The J2EE Tutorial”, Stephanie Bodoff et al, 2™ Edition, Pearson Education,
2004,

4. “Web Technologies”, Roy, Oxford Universily Press

5. “Web Technologies™ Srinivasan, Pearson Education, 2012

6. “Java EE 5 for Beginners”, Ivan Bayross, Sharanam Shah, Cynthia
Bayrossand Vaishali shai,SPD.

7. “Programming the Worldwide Web”, Robert W.Sebesta, 7" edition, 2009,

Pearson Education.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. LII-II Sem. (C.S.E) T Tu C
3 1 3
(13A05605) SOFTWARE TESTING METHODOLOGIES

Course Qbjective:
o Basic software debugging methods.
o Various testing methodologies.
o The procedure for designing test cases.
e The significance of sofiware testing

Learning Outcome:
e Understand the basic testing procedures.
®  Generating lest cases and lesl suiles.
o Test the applications manually and by automation using different testing methods.

UNIT 1

Introduction: Purpose of Testing, Dichotomies, Model for Testing, Consequences of Bugs,
Taxonomy of Bugs.

Flow graphs and Path testing: Basics Concepts of Path Testing, Predicates, Path Predicates
and Achievable Paths, Path Sensitizing, Path Instrumentation, Application of Path Testing.

UNIT IT

Transaction Flow Testing: Transaction Flows, Transaction Flow Testing Techniques.
Dataflow testing: Basics of Dataflow Testing, Strategies in Dataflow Testing, Application of
Datatlow Testing.

UNIT III
Domain Testing: Domains and Paths, Nice & Ugly Domains, Domain testing, Domains and
Interfaces Testing, Domain and Interface Testing, Domains and Testability.

UNIT 1V

Paths, Path products and Regular expressions: Path Products & Path Expression,
Reduction Procedure, Applications, Regular Expressions & Flow Anomaly Detection.

Logic Based Testing: Overview, Decision Tables, Path Expressions, KV Charts,
Specifications.

UNIT V:
State, State Graphs and Transition Testing: State Graphs, Good & Bad State Graphs, State
Testing, Testability Tips.
Graph Matrices and Application: Motivational Overview, Matrix of Graph, Relations,
Power of a Matrix, Node Reduction Algorithm. Building Tools. (Student should be given an
exposure to a tool like JMeter or Win-runner). g\
\
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Text Books :

)
2

. Software testing techniques — Boris Beizer, Dreamtech, second edition.
. Software Testing- Yogesh Singh, Camebridge

Reference Books :

I

DR W

The crafi of software testing - Brian Marick, Pearson Education.

Software Testing, 3" edition, P.C. Jorgensen, Aurbach Publications (Dist.by SPD).
Software Testing, N.Chawhan, Oxford University Press.

Introduction to Sofiware Testing, P.Ammann& . Offuit, Cambridge Univ.Press.
Effective methods of Software Testing, Perry, John Wiley, ™ Edition, 1999,
Software Testing Concepts and Tools, P.Nageswara Rao, dreamtech Press.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. ITI-1I Sem. (C.S.E)

W
e
=

(13A056006) Big Data Technologies

UNIT-I

Introduction to Big Data. What is Big Data. Why Big Data is Important. Meet Hadoop. Data.
Data Storage and Analysis. Comparison with other systems. Grid Computing. A brief history
of Hadoop. Apache hadoop and the Hadoop EcoSystem. Linux refresher; VMWare
Installation of Hadoop.

UNIT-11

The design of HDI'S. HDFS concepts. Command line interface to HDFS.Hadoop File
systems. Interfaces. Java Interface to Hadoop. Anatomy of a file read. Anatomy of a file
writes. Replica placement and Coherency Model. Parallel copying with distep, Keeping an
HDFS cluster balanced.

UNIT-III

Introduction. Analyzing data with unix tools. Analyzing data with hadoop. Java MapReduce
classes (new API). Data flow, combiner functions, Running a distributed MapReduce Job.
Configuration APL Setting up the development environment. Managing configuration.
Writing a unit test with MRUnit. Running a job in local job runner. Running on a
cluster. Launching a job. The MapReduce WebUL

UNIT-IV

Classic Mapreduce. Job submission. Job Initialization. Task Assignment. Task execution
Progress and status updates. Job Completion, Shuffle and sort on Map and reducer side.
Configuration tuning. Map Reduce Types. Input formats. Output formats, Sorting. Map side
and Reduce side joins,

UNIT-V

The Hive Shell. Hive services. Hive clients. The meta store. Comparison with traditional
databases. Hive Ql. Hbasics. Concepts. Implementation. Java and Map reduce clients,
Loading data, web queries.

Text Books:

1. Tom White, Hadoop,”The Definitive Guide*, 3rd Edition, O’Reilly Publications, 2012.

2. Dirk deRoos, Chris Eaton, George Lapis, Paul Zikopoulos, Tom Deutsch S“Understanding
Big Data Analytics for Enterprise Class Hadoop and Streaming Data”, 1st Edition,
TMH,2012.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. III-11 Sem. (C.S.E) T Tu C
3 1 3

(13A05607) CLOUD COMPUTING

Course Objectives:
e To explain the evolving computer model called cloud computing.
e To introduce the various levels of services that can be achieved by cloud.
e To describe the security aspects in cloud.

Course OQutcomes:
e Ability to create cloud computing environment
e Ability to design applications for Cloud environment

UNIT-1

Systems Modeling, Clustering and Virtualization

Distributed System Models and Enabling Technologies, Computer Clusters for Scalable
Parallel Computing, Virtual Machines and Virtualization of Clusters and Data centers.

UNIT- 11

Foundations

Introduction to Cloud Computing, Migrating into a Cloud, Enriching the ‘Integration as a
Service’ Paradigm for the Cloud Era, The Enterprise Cloud Computing Paradigm.

UNIT- 1T

Infrastructure as a Service (IAAS) & Platform and Software as a Service (PAAS /
SAAS)

Virtual machines provisioning and Migration services, On the Management of Virtual
machines for Cloud Infrastructures, Enhancing Cloud Computing Environments using a
cluster as a Service, Secure Distributed Data Storage in Cloud Computing.

Aneka, Comet Cloud, T-Systems’, Workflow Engine for Clouds, Understanding Scientific
Applications for Cloud Environments.

UNIT-1V

Monitoring, Management and Applications

An Architecture for Federated Cloud Computing, SLA Management in Cloud Computing,
Performance Prediction for HPC on Clouds, Best Practices in Architecting Cloud
Applications in the AWS cloud, Building Content Delivery networks using Clouds, Resource
Cloud Mashups.

UNIT-V
Governance and Case Studies
Organizational Readiness and Change management in the Cloud age, Data Security in the
Cloud, Legal Issues in Cloud computing, Achieving Production Readiness for Cloud
Services. =
DIRECTOR
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TEXT BOOKS:

1. Cloud Computing: Principles and Paradigms by Rajkumar Buyya, James Broberg and
Andrzej M. Goscinski, 2011, Wiley.

2. Distributed and Cloud Computing, Kai Hwang, Geoffery C.Fox, Jack J.Dongarra,
2012, Elsevier.

REFERENCE BOOKS:

1. Cloud Computing : A Practical Approach, Anthony T.Velte. Toby JI.Velte, Robert
Elsenpeter, Tata McGraw Hill, rp2011.

2. Enterprise Cloud Computing, Gautam Shroff, Cambridge University Press, 2010,

3. Cloud Computing: Implementation, Management and Security, John W. Rittinghouse,
James F.Ransome, CRC Press, rp2012.

4. Cloud Application Architectures; Building Applications and Infrastructure in the
Cloud, George Reese, O’Reilly, SPD, rp2011.

5. Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance, Tim
Mather, Subra Kumaraswamy, Shahed Latif, O’Reilly, SPD, rp2011.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. III-IT Sem. (C.S5.E) T

(13A05608) LINUX Administration & Programming
Course Objectives:
e Understand Linux administration tasks
e [Learn shell programming
e Learn about setting up different servers

Course Outcomes:
e Setup Linux based laboratory
e Control the Linux environment by programming

UNIT I

Introduetion: Starting with Linux, Understanding the desktop, Starting the desktop, Boot to
the desktop, Boot to login, Boot to test prompt, K desktop environment, Emailing and Web
browsing: Using email, Choosing a web browser.

UNIT 11

Shell Programming: Starting a shell, Choosing yvour shell, Exploring the shell, Using the
shell in LINUX, Creating your shell environment, Working with LINUX File system, Pipes
and Redirection, Shell as a programming language, Shell syntax, Using the GCC compiler,
Automating builds with make.

UNIT 111

Basic Administration: Graphic administration tools, Using root login, Exploring
administration commands, Configuration files and Log files, Using Sudo and other
Administrative logins, Administering your Linux system, Creating user accounts, Managing
file system and disk space, Doing Remote system administration.

UNIT 1V

Setting up Linux servers: Components of a LAMP Server, setting up your LAMP Server,
Operating LAMP server, Running Fedora and Red Hat Enterprise LINUX, Running SUSE
and openSUSE LINUX.

UNIT VY
Running Severs: Running a Mail Server, Running a print server, Running a file server.

TEXT BOOKS:
1. “LINUX Bible”, Christopher Negus, 2010 edition, Willey Publishing,.
2. “Beginning LINUX Programming”, Neil Matthew, Richard Stome, 4" edition, 2012,

Wiley Publishing.
&TN, ,
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References:
1. “UNIX and Linux System Administration Handbook”, Evi Nemeth, Garth
Snyder, Trent R. Hein and Ben Whaley, PHI

2. “Linux Administration A Beginners Guide” 6/E, Wale Soyinka, Cengage
Learning

3. “Essential Linux Administration: A Comprehensive Guide for Beginners”, Chuck
Easttom, Cengage Learning

4. “The Linux Programming Interface: A Linux and UNIX System Programming
Handbook”, Michael Kerrisk, No Starch Press

5. "A Practical Guide to Linux Commands, Editors, and Shell Programming”, 3rd
Edition, Mark G. Sobell, PHI

6. “Advanced Programming in the UNIX Environment”, 3rd Edition, W. Richard
Stevens and Stephen A, Rago, Addison-Wesley professional

7. "UNIX Network Programming”, W. Richard Stevens, PHI
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. IT1-11 Sem. (C.S.E) L C
3 2
(13A05609) UNIFIED MODELING LANGUAGE AND TESTING LAB

UML PROGRAMS

UML diagrams to be developed are:

1. Use Case Diagram.
Class Diagram.
Sequence Diagram.
Collaboration Diagram.
State Diagram
Activity Diagram.
Component Diagram
Deployment Diagram.
9. Test Design.

P NO AL

Problems that may be considered are

1. College information system
2. Hostel management
3. ATM system

Testing Lab Programs

1. Write programs in ‘C” Language to demonstrate the working of the following constructs:

i) do...while ii) while....do iii) if...else iv) switch v) for

“A program written in ‘C” language for Matrix Multiplication fails” Introspect the causes for its

failure and write down the possible reasons for its failure.

Take any system (e.g. ATM system) and study its system specifications and report the various bugs.

Write the test cases for any known application (e.g. Banking application)

Create a test plan document for any application (e.g. Library Management System)

Study of any testing tool (e.g. Win runner)

Study of any web testing tool (e.g. Selenium)

Study of any bug tracking tool (e.g. Bugzilla, bughit)

Study of any test management tool (e.g. Test Director)

0. Study of any open source-testing tool (e.g. Test Link)

1. Take a mini project (e.g. University admission, Placement Portal) and execute it. During the Life
cycle of the mini project create the various festing documents* and final test report document.

L

—ZPENaLawW

Reference Books :
1. Object- Oriented Analysis And Design with Applications, Third Ldition. Grady BOOCH, Robert
A. Maksimehuk, Michael W. ENGLE, Bobbi J. Young, Ph.D, Jim Conallen, Kellia. Houston,
Pearson
2. The Unified Modeling Language User Guide, Grady Booch, James Rumbaugh, Ivar Jacobson,
Pearson

3. “Effective Software Testing Methodologies by William E. Perry” third edition.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech. I1I-II Sem. L C

3 2
(13A05610) WEB TECHNOLOGIES & DATA MINING LAB

Course Objectives:
e Learn the fundamentals of HTML and JavaScript
e Learn to communicate over a network using java
o Learn do design server side programs and access them from client side

Course Outcomes:
o Ability to design websites and do client side validations
e Share information over a network
e Ability to write server side programs

1) Write a Java program which stores the user login information in database in a server,
creates user interface for inserting, deleting, retrieving information from the database
accepts user login information and verifies it.

‘2) Write a JAVA program which establishes a connection between client and server and
transfers data. Transfer the data without establishing the connection.

3) Write a Java Program to create an Employee class with the data members Emp id, name,
Department and create a member function to get the employee information, display the
details.

4) Write a java program to create a package for simple arithmeltic operations

5) Write a Java Program to create a user defined Exception called
“StringNotMatchlixception™ when the user entered input is not equal to “INDIA”

6) Write a HTML to create user registration form with following constraints; Validate the
registration, user login, user profile and payment by credit card pages using Java Script

7) Create and save an XML, document at the server, which contains 10 users information.
Write a program which takes User ID as input and returns the user details by taking the
user information from the XML document.

8) Write a XHTML form for Employee Information like Emp id, Name, Department
Name, Phone, E-mail. using java script check the validation for each Fields(The First
Character of Emp_id character followed by number, name should accept 20 characters,
phone max 8 digits, email)

9) Write a Java Servlet Program to display the Current time on the server.

10) To write html and servlet to demonstrate invoking a servlet from a html

L1) Write a Java servlet program to change the Background color of the page by the color
selected by the user from the list box.

12) Write a Java servlet to get the personal details about the user(Like name, Address, City,
Age, E-mail id) and check whether the user is Eligible to vote or not.

13) Write a Java servlet Program to create a Cookie and keep it alive on the client for 30
minutes.

14) Write a java servlet program to display the various client information like Coonnection,
Host, Accept-Encoding, User Agent.

15) To write java servlet programs to conduct online examination and to display student
mark list available in a database %9\?
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16) Write a Java servlet Program to implement the Book Information using JDBC
17) Write a Java Servlel Program to create a Session and display the various information

like, Last accessed time, Modified time, Expiration)

18) Write a JSP Program to Display the number of visitors visited the page.
19) Write a JSP Program fo implement the Book Information using Database.
20) Write a JSP Program to implement the Telephone Directory

Data Mining Lab

Course Objectives:

Learn how to build a data warechouse and query it (using open source tools like Pentaho
Data Integration and Pentaho Business Analytics), Learn to perform data mining tasks
using a data mining toolkit (such as open source WEKA), Understand the data sets and
data preprocessing, Demonstrate the working of algorithms for data mining tasks such
association rule mining, classification, clustering and regression, Exercise the data
mining techniques with varied input values for different parameters.

Course Qutcomes:

Ability to build Data Warehouse and Explore WEKA

Ability to perform data preprocessing tasks and Demonstrate performing association rule
mining on data sets

Ability to perform classification, clustering and regression on data sets

Ability to design data mining algorithms

Data Warehousing

Experiments:

Build Data Warehouse and Explore WEKA

A. Build a Data Warehouse/Data Mart (using open source tools like Pentaho Data
Integration tool, Pentoaho Business Analytics; or other data warehouse tools like
Microsoft-SSIS, Informatica, Business Objects, etc.).

(i).  Identify source tables and populate sample data
(ii).  Design multi-dimensional data models namely Star, snowflake and Fact constellation
schemas for any one enterprise (ex. Banking, Insurance, Finance, Healthcare,
Manufacturing, Automobile, etc.).
(iii).  Write ETL scripts and implement using data warchouse tools
(iv).  Perform various OLAP operations such slice, dice, roll up, drill up and pivot
(v).  Explore visualization features of the tool for analysis like identifying trends etc.

B. Explore WEKA Data Mining/Machine Learning Toolkit
().  Downloading and/or installation of WEKA data mining toolk
(ii).  Understand the features of WEKA toolkit such as Explorer; Enowledge Flow
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interface, Experimenter, command-line interface.
(iii).  Navigate the options available in the WEKA (ex. Select attributes panel, Preprocess
panel, Classify panel, Cluster panel, Associate panel and Visualize panel)
(iv).  Study the arff file format
(v). Explore the available data sets in WEKA.
(vi).  Load a data set (ex. Weather datasel, liis dalasel, elc.)
(vii). Load each dataset and observe the following:
i. List the attribute names and they types
ii. Number of records in each dataset
iii. Identify the class attribute (if any)
iv. Plot Histogram
v. Determine the number of records for each class.
vi. Visualize the data in various dimensions

Perform data preprocessing tasks and Demonstrate performing association rule mining on
data sets
A. Explore various options available in Weka for preprocessing data and apply (like
Discretization I'ilters, Resample filter, etc.) on each dataset
B. Load each dataset into Weka and run Aprori algorithm with different support and
confidence values. Study the rules generated.
C. Apply different discretization filters on numerical attributes and run the Apriori
association rule algorithm. Study the rules generated. Derive interesting insights and
observe the effect of discretization in the rule generation process.

Demonstrate performing classification on data sets

A. Load each dataset into Weka and run 1d3, J48 classification algorithm. Study the
classifier output. Compute entropy values, Kappa statistic.

B. Extract if-then rules from the decision tree generated by the classifier, Observe the
confusion matrix and derive Accuracy, F-measure, TPrate, FPrate, Precision and
Recall values. Apply cross-validation strategy with various fold levels and compare
the accuracy results.

C. Load each dataset into Weka and perform Naive-bayes classification and k-Nearest
Neighbour classification. Interpret the results obtained.

D. Plot RoC Curves

E. Compare classification results of ID3, J48, Naive-Bayes and k-NN classifiers for each
dataset. and deduce which classifier is performing best and poor for each dataset and
Jjustify.

Demonstrate performing clustering on data sets
A. Load each dataset into Weka and run simple k-means clustering algorithm with
different values of k (number of desired clusters). Study the clusters formed. Observe
the sum of squared errors and centroids, and derive insights.
B. Explore other clustering techniques available in Weka.
C. Explore visualization features of Weka to visualize the clusters. Derive interesting
insights and explain.

Demonstrate performing Regression on data sets
A. Load each dataset into Weka and build Linear Regression model. Study the clusters
formed. Use Training set option. Interpret the regression model and derive patterns
and conclusions from the regression results.
B. Use options cross-validation and percentage split and repeat\running the Linear
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Regression Model. Observe the results and derive meaningful results.
C. Explore Simple linear regression technique that only looks at one variable.

Resource Sites:
1. http://www.pentaho.com/
2. http://www.cs.waikato.ac.nz/ml/weka/

Data Mining

Task 1: Credit Risk Assessment
Description:

The business of banks is making loans. Assessing the credit worthiness of an applicant is of
crucial importance. You have to develop a system to help a loan officer decide whether the credit
of a customer is good, or bad. A bank's business rules regarding loans must consider two
opposing factors. On the one hand, a bank wants to make as many loans as possible. Interest on
these loans is the banks profit source. On the other hand, a bank cannot afford to make too many
bad loans. Too many bad loans could lead to the collapse of the bank. The bank's loan policy
must involve a compromise: not too strict, and not too lenient.

To do the assignment, you first and foremost need is some knowledge about the world of credit.
You can acquire such knowledge in a number of ways.

1. Knowledge Engineering. Find a loan officer who is willing to talk. Interview her and try to
represent her knowledge in the form of production rules.

2. Books. Find some training manuals for loan officers or perhaps a suitable textbook on finance.
Translate this knowledge from text form to production rule form.

3. Common sense. Imagine yourself as a loan officer and make up reasonable rules which can be
used to judge the credit worthiness of a loan applicant.

4. Case histories. Find records of actual cases where competent loan officers correctly judged
when, and when not to, approve a loan application.

The German Credit Data:
Actual historical credit data is not always easy to come by because of confidentiality rules. Here
is one such dataset, consisting of 1000 actual cases collected in Germany. credit dataset
(original) Excel spreadsheet version of the German credit data.
In spite of the fact that the data is German, you should probably make use of it for this
assignment. (Unless you really can consult a real loan officer !)

A few notes on the German dataset
* DM stands for Deutsche Mark, the unit of currency, worth about 90 cents Canadian (but looks
and acts like a quarter).
* owns_telephone. German phone rates are much higher. So fewer people own telephones.
» foreign_worker. There are millions of these in Germany (many from Turrkey). It is very hard to
get German citizenship if you were not born of German parents.
* There are 20 attributes used in judging a loan applicant. The goal is to classify the applicant
into one of two categories, good or bad. \b\

{
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Subtasks: (Turn in your answers to the following tasks)
1. List all the categorical (or nominal) attributes and the real-valued attributes separately.

2. What attributes do you think might be crucial in making the credit assessment ? Come up
with some simple rules in plain English using your selected attributes.

3. One type of model that you can create is a Decision Tree - train a Decision Tree using the
complete dataset as the training data. Report the model obtained after training.

4. Suppose you use your above model trained on the complete dataset, and classify credit
good/bad for each of the examples in the dataset. What % of examples can you classify
correctly? (This is also called testing on the training set) Why do you think you cannot
get 100 % training accuracy?

5. Istesting on the training set as you did above a good idea? Why or Why not ?

6. One approach for solving the problem encountered in the previous question is using cross-
validation? Describe what is cross-validation briefly. Train a Decision Tree again using
cross-validation and report your results. Does your accuracy increase/decrease? Why?

7. Check to see if the data shows a bias against "foreign workers" (attribute 20), or "personal-
status" (attribute 9). One way to do this (perhaps rather simple minded) is to remove
these attributes from the dataset and see if the decision free created in those cases is
significantly different from the full dataset case which you have already done. To remove
an attribute you can use the preprocess tab in Weka's GUI Explorer. Did removing these
attributes have any significant effect?

8. Another question might be, do you really need to input so many attributes to get good
results? Maybe only a few would do. For example, you could try just having attributes 2,
3.5,7,10, 17 (and 21, the class attribute (naturally)). Try out some combinations. (You
had removed two attributes in problem 7. Remember to reload the ar(f data file to get all
the attributes initially before you start selecting the ones you want.)

9. Sometimes, the cost of rejecting an applicant who actually has a good credit (case 1)
might be higher than accepting an applicant who has bad credit (case 2). Instead of
counting the misclassifcations equally in both cases, give a higher cost to the first case
(say cost 5) and lower cost to the second case. You can do this by using a cost matrix in
Weka. Train your Decision Tree again and report the Decision Tree and cross-validation
results. Are they significantly different from results obtained in problem 6 (using equal
cost)?

10. Do you think it is a good idea to prefer simple decision trees instead of having long
complex decision trees? How does the complexity of a Decision Tree relate to the bias of
the model?

1'1. You can make your Decision Trees simpler by pruning the nodes. One approach is to use
Reduced Error Pruning. Try reduced error pruning for training Wecision Trees using
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cross-validation (you can do this in Weka) and report the Decision Tree you obtain?
Also, report your accuracy using the pruned model. Does your accuracy increase?

12.(Extra Credit): How can you convert a Decision Trees into "if-then-else rules". Make up
your own small Decision Tree consisting of 2-3 levels and convert it into a set of rles.
There also exist different classifiers that output the model in the form of rules - one such
classifier in Weka is rules. PART, train this model and report the set of rules obtained.
Sometimes just one attribute can be good enough in making the decision, yes, just one !
Can you predict what attribute that might be in this dataset ? OneR classifier uses a single
attribute to make decisions (it chooses the attribute based on minimum error). Report the
rule obtained by training a one R classifier. Rank the performance of j48, PART and
oneR.

Task Resources:

e Andrew Moore's Data Mining Tutorials (See tutorials on Decision Trees and Cross
Validation)
« Decision Trees (Source: Tan, MSU)
o Tom Mitchell's book slides (See slides on Concept Learning and Decision Trees)
o  Weka resources:
o Introduction to Weka (html version) (download ppt version)
Download Weka
Weka Tutorial
ARFF format
Using Weka from command line

o 0 O ©

Task 2: Hospital Management System
Data Warehouse consists Dimension Table and Fact Table.

REMEMBER The following

Dimension
The dimension object (Dimension):
~ Name
_ Attributes (Levels) , with one primary key
_ Hierarchies

One time dimension is must.

About Levels and Hierarchies

Dimension objects (dimension) consist of a set of levels and a set of hierarchies defined
over those levels. The levels represent levels of aggregation. Hierarchies describe parent-child
relationships among a set of levels.

For example, a typical calendar dimension could contain five levels. Two hierarchies can
be defined on these levels:

H1: YearL > QuarterL. > MonthL. > WeeklI. > DayL
H2: YearL, > WeekL. > DayL

The hierarchies are described from parent to child, so that Year is the parent of Quarter,

Quarter the parent of Month, and so forth. (J(\\N
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About Unique Key Constraints

When you create a definition for a hierarchy, Warehouse Builder creates an identifier key
for each level of the hierarchy and a unique key constraint on the lowest level (Base Level)
Design a Hospital Management system data warehouse (TARGET) consistig of Dimensions
Patient, Medicine, Supplier, Time. Where measures are ¢ NO UNITS’, UNIT PRICE,

Assume the Relational database (SOURCE) table schemas as follows

TIME (day, month, year),

PATIENT (patient_name, Age, Address, etc..)

MEDICINE ( Medicine Brand_name, Drug_name, Supplier, no_units, Uinit_Price, etc..)
SUPPLIER :( Supplier_name, Medicine Brand name, Address, etc., )

If' each Dimension has 6 levels, decide the levels and hierarchies, Assume the level names
suitably,

Design the Hospital Management system data warehouse using all schemas. Give the example 4-
D cube with assumption names.

Reference Books:

Web Technologies, Uttam K Roy, Oxford University Press

The Complete Reference PHP — Sieven Holzner, Tata McGraw-Hill

Web Programming, building internel applications, Chris Bates 2" edition, Wiley
Dreamtech

Java Server Pages —Hans Bergsten, SPD O 'Reilly

Java Script, D, Flanagan, O'Reilly, SPD.

Beginning Web Programming-Jon Duckett WROX.

Programming World Wide Web, R.W.Sebesta, Fourth Edition, Pearson.

Internet and World Wide Webh — How to program, Dietel and Nieto, Pearson
Introduction to Data Mining, Pang-Ning Tan, Vipin Kumar, Michael Steinbach,
Pearson

Data Mining: Concepts and Techniques, Jiawei Han and Micheline Kamber, Morgan
Kaufinann Publishers, Elsevier, Second Edition, 2006
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