
UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Distributed Database Management Subject Code-MCAE501A
Year:3rd Year Semester: Fifth
Module Number Topics Number of Lectures

1

OVERVIEW OF STORAGE AND
INDEXING, DISKS AND FILES

6L

1. Data on external storage; File.
Organizations and indexing;

2. Index data structures; Comparison of
file organizations; Indexes and

3. Performance tuning. Memory hierarchy;
RAID; Disk space management;

4. Buffer manager; Files of records; Page
formats and record formats.

2

2

1

1

2

TREE STRUCTURED INDEXING 4L
1. Intuition for tree indexes;
2. Indexed sequential access method;
3. B+ trees, Search, Insert, Delete,

Duplicates,
4. B+ trees in practice.

1
1
1

1

3

HASH-BASED INDEXING 4L
1. Static hashing;
2. Extendible hashing, linear hashing,

comparisons.

2
2

4

OVERVIEW OF QUERY EVALUATION,
EXTERNAL SORTING:

8L

1. The system catalog; Introduction to
operator evaluation; Algorithms for
relational operations;

2. Introduction to query optimization;
Alternative plans: A motivating
example;

3. What a typical optimizer does. When
does a DBMS sort data? A simple two-
way merge sort;

4. External merge sort

2

2

2

2

5

EVALUATING RELATIONAL
OPERATORS

6L

1. The Selection operation; General
selection conditions; The Projection
operation;

2. The Join operation; The Set operations;
Aggregate operations;

3. The impact of buffering Concurrency
control and recovery system: Lock
based protocol, dead lock handling, time
stamp based and validation based
protocol, failure classification, storage,
recovery algorithm,

4. Recovery and atomicity, backup.

2

1

2

1



6

A TYPICAL RELATIONAL QUERY
OPTIMIZER:

4L

1. Translating SQL queries in to Relational
Algebra;

2. Estimating the cost of a plan; Relational
algebra equivalences; Enumeration of
alternative plans; Nested subqueries;

3. Other approaches to query
optimization.

1

2

1

7

PHYSICAL DATABASE DESIGN AND
TUNING

6L

1. Introduction; Guidelines for index
selection, examples;

2. Clustering and indexing; Indexes that
enable index-only plans; Tools to assist
in index selection;

3. Overview of database tuning; Choices in
tuning the conceptual schema;

4. Choices in tuning queries and views;
Impact of concurrency; DBMS
benchmarking.

1

2

2

1

8

MORE RECENT APPLICATIONS 3L
1. Mobile databases; Multimedia

databases;
2. Geographical Information Systems;

Genome data management.

1

2

Total Number Of Hours = 41

Faculty In-Charge HOD, CSE Dept.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Distributed Database Management Subject Code-MCAE501A
Year:3rd Year Semester: Fifth

Assignment:

Module-I:

1. How do you organize file in a database?
2. What do you mean by RAID? What is indexing?

Module-II:

1. What do you mean by B+ trees
2. How do you Search, Insert, and Delete elements from B+ tree?

Module-III:
1. What do you mean by hashing? Explain Static hashing.
2. Differentiate Extendible hashing, linear hashing.

Module-IV:

1. How query optimization is done on database? Explain with proper example.
2. What a typical optimizer does in DBMS? When does a DBMS sort data? How two-

way merge sort has done in DATABASE?

Module-V:
1. What is Lock based protocol? How dead lock is handled in DBMS?
2. Explain time stamp based and validation based protocol

Module-V:
1. How translation of SQL queries in to Relational Algebra is done? Explain with a

example
2. What do you mean by Relational algebra equivalences?

Module-V:
1. Explain Clustering and indexing.
2. What do you mean by view and DBMS benchmarking.

Module-V:

1. What do you mean by mobile database?
2. Explain Geographical Information Systems and Genome data management.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Image Processing Subject Code-MCAE501B
Year: 3rd Year Semester: Fifth

Module
Number

Topics Number of
Lectures

1.

Introduction: 4L
1. Background, Digital Image Representation, 1

2. Fundamental steps in Image Processing 1
3. Elements of Digital Image Processing – Image
Acquisition, Storage, Processing, Communication,

Display.

2

2.

Digital Image Formation 6L
1. A Simple Image Model, Geometric Model- Basic
Transformation (Translation, Scaling, Rotation),

3

2. Perspective Projection, 1
3. Sampling& Quantization - Uniform & Non-uniform 2

3.

Mathematical Preliminaries 8L
1. Neighbour of pixels, Connectivity, Relations,
Equivalence & Transitive Closure;

2
2. Distance Measures, Arithmetic/Logic Operations,
Fourier Transformation,

3
3. Properties of The Two Dimensional Fourier
Transform, Discrete Fourier Transform, Discrete
Cosine & Sine Transform

3

4.
Image Enhancement 10L
1. Spatial Domain Method, Frequency Domain Method,
Contrast Enhancement –Linear& Nonlinear Stretching

3

2. Histogram Processing; Smoothing - Image
Averaging, Mean Filter, Low-pass Filtering; Image
Sharpening. High-pass Filtering, High-boost Filtering

4

3. Derivative Filtering, Homomorphic Filtering;
Enhancement in the frequency domain - Low pass
filtering, High pass filtering.

3

5.
Image Restoration 6L
1. Degradation Model, Discrete Formulation,
Algebraic Approach to Restoration –
Unconstrained & Constrained

2

2. Constrained Least Square Restoration, Restoration
by Homomorphic Filtering,

2

3. Geometric Transformation - Spatial
Transformation, Gray Level Interpolation

2

6. Image Segmentation 8L
1. Point Detection, Line Detection, Edge detection,
Combined detection, Edge Linking & Boundary
Detection - Local Processing

3

2. Global Processing via The Hough Transform;
Thresholding - Foundation, Simple Global
Thresholding, Optimal Thresholding

3

3. Region Oriented Segmentation - Basic
Formulation, Region Growing by Pixel
Aggregation, Region Splitting & Merging

2

Total Number Of Hours = 42



Faculty In-Charge HOD, CSE Dept.

Assignment :

Module -1 (Introduction)

Module -2 (Digital Image Formation)

Module -3 (Mathematical Preliminaries)

Module -4 (Image Enhancement)

Module -5 (Image Restoration)

Module -6 (Image Segmentation)



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Parallel Programming Subject Code-MCAE501C
Year: 3Rd Year Semester: Fifth

Module
Number

Topics Number of Lectures

1

Introduction: 7L

Parallel Processing Environment Overview 1

Pipelining and Data Parallelism 1
Scalability, Flynn’s Taxonomy 1
Parallel Processing Organization- Mesh 1
Hyper-Tree 1
Pyramid and Butterfly 1
Hypercube network 1

2

Parallel Algorithm: 16L
Parallel Algorithms –Structure, cost, Analysis ; 2
Elementary Algorithms: Broadcast, Prefix sums,
All sums

2

Algorithms on Selection problem, 2
Merging-Odd-even merging network 2
CREW Merging, N-ary searching 2
Matrix Transposition 1
Matrix Multiplications- 2D Mesh SIMD
,Hypercube SIMD, Shuffle-Exchange SIMD
models.

3

Discrete Fourier
Transform, Fast Fourier Transform

2

3.

Linear system of equations: 6L
Linear system of equations- Gaussian
Elimination, 2
Gauss-Seidel algorithm, Jacobi algorithm

1
Sorting – Enumeration sort, Odd-even
transposition sort,

2

Bitonic merge Ellis’s Algorithm 1

4
Graph Algorithms: 8L
Graph Algorithms 2
Spanning Tree Algorithms 2
Parallel Programming Languages –FORTRAN
90,

2

OCCAM 2
Total Number Of Hours = 37

Faculty In-Charge HOD, CSE Dept.



Assignment:

Module-1:
1. What are the levels of parallel processing?
2. What is pipelining? Discuss in detail principles of designing pipeline processor.

Module-2:
1. Explain SIMD interconnection networks?
2. What are the types of SIMD array processors?

Module-3:
1. What is parallel algorithm? Explain the design process of Parallel Algorithms.
2. Discuss different attributes of parallel algorithms?

Module-4:
1. Explain row wise 1-D & 2-D partitioning parallel algorithm for Matrix-Vector

Multiplication.
2. What is Cannon’s algorithm for Matrix multiplication? Discuss performance analysis of

cannon’s algorithm.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: System Administration & Linux Subject Code-MCA502A
Year: 3rd Year Semester: Fifth

Module
Number

Topics Number of Lectures

1 Introduction: 5L
1. Organization of UNIX. 2L
2. User interface, Programmer interface. 3L

2
System calls 12L

1. The environment of UNIX process
System calls.

4L

2. Process control, File related system calls. 4L
3. Process related system calls. Signals

programming using system calls.
4L

3
I/O 4L

1. Advanced I/O multiplexing. Memory
mapped I/O.

4L

4 Inter-process communications 9L
1. Interprocess communication: Pipes,

shared memory, semaphores, messages.
5L

2. Advanced inter-process communications.
Streams, Pipes, Open server

4L

Faculty In-Charge HOD, CSE Dept.

Assignment:
Module-1 (Introduction):

1. User interface vs programmer interface

Module-2 (System calls):
1. Different system calls.

Module-3 (I/O):
1. Advanced Memory mapped I/O

Module-4 (Interprocess communication):
1. Interprocess communication
2. Pipes



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Windows Programming with VB Subject Code-MCA502B
Year: 3rd Year Semester: Fifth

Module
Number

Topics Number of Lectures

1

Introduction to Windows Programming and
Visual Basic: 12L

Components of Windows Programming:
Graphical User Interface – Window and its
elements – Dialog Box – Drop-Down and Pop-Up
menus – Visual Basic – Event-Driven
Programming – Steps in Building a Project –
User Interface Design – Writing Code – Visual
Basic IDE – Creating and Running a simple
project

12L

2

Visual Basic Forms and Controls: 8L
Form – Tool Box controls – Property window –
Design and Run-time properties – Events –
Keyboard, Mouse, Code and System events –
Visual Basic Object oriented programming –
Creating buttons at run-time through object
declaration - Screen, Printer, Error Objects

8L

3.

Visual Basic Programming: 9L
Visual Basic Data Types - Constants: predefined
constants – User-Defined constants – Variables –
Scope Rules – Control Structures – If – Select
Case – Loops – FOR , DO, WHILE loops – Goto
– On Goto statements – Event procedures – User
defined procedures – Library functions –
Numeric, String, Boolean and miscellaneous
functions – Sub Main() procedure – User-defined
functions – Public, Private Scope rules – Creating
EXE files – Arrays – User-defined data type –
Type statement – Control Arrays – Graphics
handling – Using multiple forms – Activating a
form – Multiple Document Interface – A simple
MDI application

9L

4
Visual Basic Advanced Features Creating a
Database in VB 10L

Accessing an external database with Data Control
– Object Linking and Embedding (OLE): Linking
and embedding an excel worksheet with VB
project – Using third-party controls in VB -
Creating an Active X control project – Activating
other applications from VB – Windows
Application Program Interface functions
(WINAPI)

10L

Total = 39L



Faculty In-Charge HOD, CSE Dept.

Assignment:
1. Minor project (Window Application)
2. Major project (Window application)



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Advanced UNIX Subject Code-MCA503A
Year: 3rd Year Semester: Fifth
Module Number Topics Number of Lectures

1

Introduction: 6L
1. Overview, Network of Networks,

Intranet, Extranet and Internet. 1L
2. World Wide Web: Domain and Sub

domain, Address Resolution, DNS,
Telnet, FTP, HTTP.

1L

3. Review of TCP/IP: Features, Segment,
Three-Way Handshaking, Flow Control,
Error Control, Congestion control, IP
Datagram, IPv4 and IPv6.

1L

4. IP Subnetting and addressing:
Classful and Classless Addressing,
Subnetting. NAT, IP masquerading, IP
tables.

1L

5. Internet Routing Protocol: Routing -
Intra and Inter Domain Routing, Unicast
and Multicast Routing, Broadcast.

1L

6. Electronic Mail: POP3, SMTP. 1L
2 HTML, Image Maps, Extensible Markup

Language, CGI Scripts:
9L

1. Introduction of Editors, Elements,
Attributes, Heading, Paragraph.
Formatting, Link, Head, Table, List,
Block, Layout, CSS. Form, Iframe,
Colors, Colorname, Colorvalue.

3L

2. Map, area, attributes of image area. 1L
3. Introduction of Tree, Syntax, Elements,

Attributes, Validation, Viewing.
XHTML in brief.

4L

4. Introduction, Environment Variable,
GET and POST Methods.

1L

3

PERL, JavaScript, Cookies, Java Applets: 10L
1. Introduction of Variable, Condition,

Loop, Array, Implementing data
structure, Hash, String, Regular
Expression, File handling, I/O handling.

3L

2. Basics, Statements, comments, variable,
comparison, condition, switch, loop,
break. Object – string, array, Boolean,
reg-ex. Function, Errors, Validation.

4L

3. Definition of cookies, Create and Store
a cookie with example.

1L



4. Container Class, Components, Applet
Life Cycle, Update method; Parameter
passing applet, Applications.

2L

4

Client-Server programming In Java,
Threats,Network security techniques,
Firewall:

4L

1. A) Java Socket, Java RMI.
1. B) Malicious code-viruses, Trojan

horses, worms; eavesdropping,
spoofing, modification, denial of
service attacks.

2L

2. A) Password and Authentication;
VPN, IP Security, security in
electronic transaction, Secure Socket
Layer (SSL), Secure Shell (SSH).
B) Introduction of Packet filtering,
Stateful, Application layer, Proxy

2L

5
Internet Telephony, Multimedia
Applications, Search Engine and Web
Crawler:

5L

1. Introduction of VoIP. 1L

2. Multimedia over IP: RSVP, RTP, RTCP
and RTSP. Streaming media, Codec and
Plugins, IPTV.

2L

3. Definition, Meta data, Web Crawler,
Indexing, Page rank, overview of SEO.

2L

Total Number Of Hours = 34

Faculty In-Charge HOD, CSE Dept.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Object Oriented Programming Using Java Subject Code-MCA503B
Year: 3rd Year Semester: Fifth

Module
Number

Topics Number of Lectures

1

Introduction: 6L

1. Concepts of object oriented programming
language, Major and minor elements,
Object, Class.

2

2. Relationships among objects, aggregation,
links.

2

3. Relationships among classes association,
aggregation, using, instantiation, meta-
class, grouping constructs.

2

2

Object oriented concepts: 3L
1. Difference between OOP and other

conventional programming – advantages
and disadvantages.

1

2. Class, object, message passing,
inheritance, encapsulation, polymorphism. 2

3.

Class & Object proprieties: 11L
1. Basic concepts of java programming –

advantages of java, byte-code & JVM.
2

2. Data types, access specifiers, operators,
control statements & loops, array, creation
of class, object, constructor, finalize and
garbage collection.

2

3. Use of method overloading, this
keyword, use of objects as parameter &
methods returning objects, call by value &
call by reference

2

4. Static variables & methods,
garbage collection, nested & inner classes

2

5. Basic String handling concepts- String
(discuss charAt() , compareTo(), equals(),
equalsIgnoreCase(), indexOf(), length() ,
substring(), toCharArray() ,
toLowerCase(), toString(), toUpperCase()
, trim() , valueOf() methods) &
StringBuffer classes (discuss append(),
capacity(), charAt(), delete(),
deleteCharAt(), ensureCapacity(),
getChars(), indexOf(), insert(), length(),
setCharAt(), setLength(), substring(),
toString() methods).

2

6. Concept of mutable and immutable string,
command line arguments, basics of I/O
operations – keyboard input using
BufferedReader & Scanner classes.

1

Reusability properties 4L



4 1. Super class & subclasses including
multilevel hierarchy, process of
constructor calling in inheritance.

1

2. Use of super and final keywords with
super() method, dynamic method
dispatch.

1

3. Use of abstract classes & methods,
interfaces.

1

4. Creation of packages, importing packages,
member access for packages.

1

5
Exception handling & Multithreading 10L

1. Exception handling basics. 1

2. Different types of exception classes, use
of try & catch with throw, throws &
finally, creation of user defined exception
classes.

3

3. Basics of multithreading, main thread,
thread life cycle, creation of multiple
threads, thread priorities.

3

4. Thread synchronization, inter-thread
communication, deadlocks for threads,
suspending & resuming threads.

3

6
Applet Programming (using swing) 7L

1. Basics of applet programming, applet life
cycle, difference between application &
applet programming

1

2. Parameter passing in applets, I/O in
applets, use of repaint(),
getDocumentBase(), getCodeBase()
methods.

1

3. Concept of delegation event model and
listener, layout manager (basic concept),
creation of buttons (JButton class only) &
text fields.

5

Faculty In-Charge HOD, CSE Dept.

Assignment:
Module-1(Introduction):

1. Explain different properties of object oriented programming language.

Module-2 (Object oriented concepts):
1. Advantages and disadvantages of java over C and C++.
2. Explain with examples: encapsulation, polymorphism.

Module-3(Class & Object proprieties):



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

1. Explain different steps of java source code compilation and execution.
2. Why java is called platform independent programming language.
3. Explain with examples different access specifiers of java.
4. Explain finalize and garbage collection of java.
5. Explain the significant of static keyword.
6. String vs StringBuffer class.

Module-4(Reusability properties):
1. Explain different inheritance with examples.
2. Explain uses of this, this(), super, super().
3. Abstract class vs interface.
4. Member access for packages.

Module-5(Exception handling & Multithreading):
1. Different ways of exception handling.
2. Different ways of implementing concept of multithreading.
3. Discus problems in multithreading and their solutions.

Module-3(Applet Programming (using swing)):
1. Benefits of applet.
2. Different programs with applet.
3. Different components of swing.
4. Different event handling and layouts in swing.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Compiler Design Subject Code- MCA504A
Year: 3rd Year Semester: Fifth
Module Number Course Details Number of Lectures
UNIT 1

1

Introduction to Compiler:
4LH Compiler Construction tools

 Analysis of the source program
 The Phases of  a Compiler
 Cousins of the Compiler
 Grouping of phases – Front and back

ends, passes
 Introduction, Types of translators

2
Lexical Analysis:

6LH Role of Lexical Analyzer
 Token, Patterns and Lexemes
 Input buffering – buffer pairs and

sentinels
 Reorganization of Token

Translation diagram
UNIT 2

3

Syntax Analysis:

7LH The role of a parser
 Context free grammars, Writing a

grammar
 Top down Parsing
 Non-recursive Predictive parsing (LL),

Bottom up parsing, Handles
 Viable prefixes
 Operator precedence parsing
 LR parsers (SLR, LALR), Parser

generators (YACC)
 Error Recovery strategies for different

parsing techniques.

4
Syntax directed translation:

7LH Syntax directed definitions
 Construction of syntax trees
 Bottom-up evaluation of S attributed

definitions
 L attributed definitions
 Bottom-up evaluation of inherited

attributes.
UNIT 3

5

Type checking:

7LH Type systems
 Specification of a simple type checker
 Equivalence of type expressions
 Type conversions

Run time environments:



6  Source language issues (Activation
trees, Control stack, scope of
declaration, Binding of names)

 Storage organization (Subdivision of
run-time memory, Activation records)

 Storage allocation strategies
 Parameter passing (call by value, call by

reference, copy  restore, call by name)
 Symbol tables
 Dynamic storage allocation techniques.

5LH

UNIT 4

7

Intermediate code generation:

8LH

 Intermediate languages
 Graphical representation
 Three-address code
 Implementation of three address

statements (Quadruples, Triples, Indirect
triples).

8 Code optimization and Code generations:
 Introduction
 Basic blocks & flow graphs
 Transformation of basic blocks
 Dag representation of basic blocks,
 The principle sources of optimization
 Loops in flow graph
 Peephole optimization
 Code generations
 Issues in the design of code generator, a

simple code generator
 Register allocation & assignment.

Total Number Of Hours = 44

Faculty In-Charge HOD, CSE Dept.

Assignment:
Module-1(Introduction):

1. Find all strings in the language (a+b)*b(a+ab)* of length less than 4.
2. With the help of a block diagram, show each phase of compiler including symbol table and

error handling of a compiler.
3. Give the NFA for the following Regular Expression. Then find a DFA for the same language.

(a|b)*abb

Module-3 (Syntax Analysis):
1. Construct the Predictive Parsing table for the following grammar:

E -> E+ T|T



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Compiler Design Subject Code- MCA504A
Year: 3rd Year Semester: Fifth

T -> T* F|F

F-> (E) |id

2. Parse the following string by operator precedence parsing:

Id1+id2*id3

3. What are the main contributions of syntax directed translation in compiler? Design a
dependency graph and direct acyclic graph for the string

a+a*(b-c)+(b-c)*d

4. What is operator precedence parsing? Discuss about the advantage and disadvantage of
operator precedence parsing.consider the following grammar:

E-> TA
A-> +TA|€
T-> FB
B-> *FB|€
F-> id

Test whether this grammar is operator precedence grammar or not and show how the
string w=id+id*id+id will be processed by this grammar.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: E-Commerce Subject Code-MCA504B
Year:3rd Year Semester: Fifth

Module
Number

Topics Number of Lectures

1

Introduction: 6L
1. Definition, Scope of E-Commerce, Hardware
requirements. 2

2. E-Commerce and Trade Cycle 1
3. Electronic Markets 1
4. Electronic Data Interchange and Internet
Commerce 2

2

Business to Business E-Commerce : 7L
1. Electronic Markets, Electronic Data

Interchange (EDI): Technology, Standards
(UN/EDIFACT),Communications,
Implementations, Agreements, Security,

3

2. 2. EDI and Business 2
3. Inter-Organizational E-commerce. 2

3.

Legal issues : 5L
1. Risks: Paper Document vs. Electronic

document, Authentication of Electronic
document, Laws.

2

2. Legal issues for Internet Commerce :
Trade marks and Domain names,
Copyright, Jurisdiction issues, Service
provider liability, Enforceable online
contract.

3

4
Security Issues : 6L

1. Security Solutions : Symmetric and
Asymmetric Cryptosystems, RSA,DES
,and Digital Signature.

3

2. Protocols for secure messaging 1
3. Secure Electronic Transaction(SET)

Protocol
1

4. Electronic cash over internet, Internet
Security.

1

5
Business to Consumer E-Commerce : 8L

1. Consumer trade transaction. 2

2. Internet 1
3. Page on the Web. 1
4.  Elements of E-Commerce with

VB,ASP
2

5. SQL 2

6
E-business : 7L

1. Internet book shops, Software supplies
and support, Electronic Newspapers,
Internet Banking.

2



2. Virtual Auctions, Online Share Dealing,
Gambling on the net

2

3. E-Diversity 2

4. Case studies through internet. 1

Total Number Of Hours = 39

Faculty In-Charge HOD, CSE Dept.

Assignment:

1. What is E-Commerce?
2. Short Notes: EDI, RSA,DES and Digital Signature.
3. Definition of  B2B, B2C, C2B, C2C.



UNIVERSITY OF ENGINEERING & MANAGEMENT, JAIPUR
Lecture-wise Plan

Subject Name: Values and Ethics in Profession Subject Code-HU501
Year: 3rd Year Semester: Fifth
Module Number Topics Number of Lectures

N

Introduction: 19L
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