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Unit 7:  Virtual Memory        (5 Hrs.) 
Background, Demand paging, Page replacement, Page replacement algorithms, Allocation of 
frames, thrashing (Only concept). 
Unit 8:  I/O system         (4 Hrs.) 
Overview, I/O hardware, Application I/O interface, Kernel I/O subsystem, Transforming I/O 
request to hardware operation. 
 
Text Books: 
1. Operating System concepts – 5th, 7th or 8th Edition – Silberschatz, Galvin (John Wiley). 
 
Reference Books: 
1. Operating Systems: Internals and Design Principles, 5th Edition by William Stallings 
(PHI) 
2. Operating system with case studies in UNIX, Netware and Windows NT by Achyut 
Godbole (TMGH). 
3. Operating Systems – Deitel, Deitel, Choffnes – 3rd Edition, by Pearson Education 
 

Term work: 
Tutorials: 
In tutorial session, students of different batches be assigned different exercise problems and 
be guided for the solution of the problems. 
Tutorials are based on: 

1. Study and Comparison of different types of OS. 
2. Examples of  IPC such as POSIX shared memory, Mach OS, Windows XP 
3. Exercise problems given in textbook for Unit III. 
4. Exercise problems given in textbook for Unit VI 
5. Exercise problems given in textbook for Unit V. 
6. Exercise problems given in textbook for Unit VI. 
7. Disk Performance optimization: Introduction, Characteristics of Moving Head Disk 

Storage, Disk scheduling strategies, Rotational optimization. 
8. File System: Introduction, Data hierarchy, File systems, File organization, File 

Allocation, Free space Management.  (Reference book no. 3) 
9. Exercise problems given in text book for Unit VIII 

Practical List: 
It should consist of the 12 practical based on following lists based on C and Linux. 
1. Study of UNIX Operating System and required commands. 
2. Implementation of a program which describe the use of system calls such as fork (),  
    abort (), suspend () etc. 
3. Implementation of FCFS scheduling algorithm. 
4. Implementation of SJF (preemptive & non preemptive) 
5. Implementation of round robin (RR). 
6. Implementation of priority scheduling algorithm. 
7. Implementation of Banker’s Algorithm for Deadlock Avoidance. 
8. Implementation of RAG or WFG method for Deadlock detection for single instance of 
resources. 
9. Simulation of Page Replacement strategies (FIFO, LRU, Optimal) based on Java 
Multithreading. 
10. Implementation of Mutual Exclusion 1st/ 2nd/ 3rd algorithm. 
11. Implementation of Mutual Exclusion using semaphore (wait & signal) 
12. Implementation of producer consumer problem (Bounded buffer) 
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Text books: 
1. System Programming and operating systems – 2nd Edition D.M. Dhamdhere 

(TMGH)  (Unit-1,2,3,4,5) 
      2.   System Programming -- J. J. Donovan (Mc-Graw Hill) (Unit-6) 
 
 
 
Reference books: 
      1.  System Software- An Introduction to Systems Programming- 3rd Edition- Leland L.    

Beck(Pearson Education) 
 
Termwork: 
Practical List: 
Practical assignments should be carried based on – 

1. Simulation of text editor. 
2. Introduction of TASM. 
3. Implementation of Macros. 
4. Implementation of Nested macros. 
5. Design and implementation of 1 pass assemblers. 
6. Design and implementation of 2 pass assemblers. 
7. Symbol table generation for input *.c file. 
8. Design Lex specifications for the tokens – keywords, identifiers, numbers, operators, 

white spaces.  
9. Implementation of Toy-code generator. 
10. Simulation of linkers. 
11. Simulation of loaders. 
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SECTION – II 

Unit 4: Host Configuration & Domain Name System                                                (8 Hrs.)                         
Host Configuration: BOOTP Operation, Packet format, DHCP: Introduction, DHCP Operation and 
Configuration. 
Domain Name System: Need for DNS, Name Space, DNS In the Internet, Resolution, DNS 
Messages, Types of Records, Encapsulation, DDNS. 
 
Unit 5: Remote Login and File Transfer               (10 Hrs.) 
Remote Login: TELNET Concept, Time-Sharing Environment, Network Virtual Terminal, 
Embedding, Options, Symmetry, Suboption Negotiation, Controlling the Server, Out-of-Band 
Signaling, Escape Character, Mode of Operation, User Interface.  
SSH: Components, Port Forwarding, Format of SSH Packets. 
FTP: Connections, Communication, Command Processing, File Transfer, Anonymous FTP, TFTP: 
Messages, Connection, Data Transfer, UDP Ports, TFTP Applications. 
 
Unit 6: WWW, HTTP and Electronic Mail                                                               (8 Hrs.) 
World Wide Web and HTTP: Architecture, Web Documents, HTTP. 
Electronic Mail: SMTP, POP, IMAP: Architecture, User Agent, Message Transfer Agent: SMTP, 
Message Access Agent: POP and IMAP, Web-Based Mail. 
 
Text Books: 

1. TCP/IP Protocol Suite: Behrouz A. Forouzan (Fourth Edition)  (Unit 1,2,3,5,6) 
2. TCP/IP Protocol Suite: Behrouz A. Forouzan (Third Edition)  (Unit 4) 
3. TCP/IP Protocol Suite: Behrouz A. Forouzan (Second Edition)  (Unit 3) 
4. Computer Networks : Andrew S. Tanenbaum  
5. Computer Networking: A Top-Down Approach Featuring the Internet, International Edition: 

James F. Kurose and Keith W. Ross 
Reference Books: 

1. Internetworking with TCP/IP Vol III. Client-Server Programming & Applications: Douglas E. 
Comer 

2. Data and Computer Communications: William Stallings 
3. Data Communication and Networking: Behrouz A. Forouzan   

 
Term work: 
 
Student should perform 10 to 12 experiments based on the following guidelines and preferably 
conducted on Unix / Linux platform using C language. 

1. Installation of Unix/Linux Operating System. 
2. Configuration of Network-Assigning IP Address, Subnet-Mask, Default Gateway, DNS 

Server Addresses & Testing Basic Connectivity. 
3. Study of typical network components such as Server, Client, Network Interface Card, 

Connector (RJ-45), Communication Medium, Modem, Firewall, Patch Panel, Racks, Leased 
Line, Connecting Devices: Repeaters, Hubs, Bridges, Switches, Routers. 

4. Study of College Network and Design of Any New Network. 
5. Connectionless Iterative Server: C Implementation of Client-Server Programs Using Iterative 

UDP Server.  
6. Connection-oriented Iterative Server: C Implementation of Client-Server Programs Using 

Iterative TCP Server. 
7. Connection-oriented Concurrent Server: C Implementation of Client-Server Programs Using 

Concurrent TCP Server. 
8. Implementation of Simple Network Chatting Application.   
9. Remote Login: TELNET  

a. Log on to a remote computer from client using TELNET. 
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b. After logging on executes few commands at remote server from client. For example 
user wants a server to display a file (hello.txt) on a remote server then he/she types: 
cat hello.txt. 

c. Log on to a remote computer from client using TELNET and Putty terminal emulator.  
After logging on execute few commands. Here Client and Server are on 
heterogeneous systems, for example client is on windows and server is on Linux. 

10. Remote Login: SSH  
a. Log on to a remote computer from client using SSH. 
b. After logging on executes few commands at remote server from client. For example 

user wants a server to display a file (hello.txt) on a remote server then he/she types: 
cat hello.txt.  

c. Log on to a remote computer from client using SSH and Putty terminal emulator.  
After logging on execute few commands. Here Client and Server are on 
heterogeneous systems for example client is on windows and server is on Linux. 

d. Execute a command on remote computer (Linux/Unix) using SSH without logging 
on. For example to execute a single command on remote computer one may can use 
ssh user1@server1 command1  

11. File Transfer: FTP 
a. Connect to a FTP server from client.  
b. Download a file from server. For example, suppose there is a file (hello.txt) on the 

server then download it on the client. 
c. Upload a file onto server. For example, suppose there is a file (hello.txt) on the client 

then upload it on the server. 
d. List directory contents. For example, use ls command to list the contents of current 

directory.  
12. Simulation of DHCP. 
13. Simulation of DNS. 
14. Study of the next generation protocol:IPv6 Vs IPv4 
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Unit 6: NP-Hard and NP-Complete problems     (7 Hrs.) 
Tractable and Intractable Problems: Computability. The Halting problem, Computability 
classes – P, NP-complete and NP-hard, Cook’s theorem, Standard NP-complete problems 
Reduction techniques 
 
Text Books: 

1. Fundamentals of Computer Algorithms–Horowitz, Sahni & Rajasekaran  
      (Galgotia Publications)  
2. Algorithm Design –Michael T. Goodrich, Roberto Tamassla, Wiley Student 

Edition 
3.  Data Structures and Algorithms - Aho, Hopfcraft and Ullman (Addison wesley) 

 
Reference books: 

1. Fundamental of Algorithm. – Gilles Brassard, Paul Bratley (Pearson Publication) 
2. Introduction to Algorithms – Thomas Cormen (Pearson Publication) 
3. Introduction to Design and Analysis of Algorithm – By Goodman (McGrawhill) 
4. Algorithm Design, Jon Kleinberg, Eva Tardos, Pearson, 1st edition 

 
 
Termwork: 
 
Assignment List: 

1. Assignment on Space complexity & Time Complexity  
2. Problems on Asymptotic Notations 
3. Performance measurement of various algorithms 
4. Assignment on Recurrence Relations 
5. Study and solve problems of different sorting algorithms 
6. Finding time complexity of searching and sorting algorithms  
7. Solve exercise on Greedy Algorithms  
8. Assignment on Dynamic programming  
9. Assignment on Backtracking 
10. Exercise on NP-Hard and NP-Complete problems  
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Text Books: 
1. Computer Architecture & Organization – J.P.Hayes (MGH) (Chapters:1,2,3,4) 
2. Computer Organization - Hamacher and Zaky (MGH)(Chapters:1,5) 
3. Advanced Computer Architecture and Parallel Processing- Kai Hwang and Briggs (MGH) 

(Chapter:6) 
4. Computer System Architecture and Organization-Dr.M.Usha and T.S.Srikanth (WILEY 
INDIA) 
 
Reference Books: 
1.  Advanced Computer Architecture- Kai Hwang (MGH) 
2. Computer Organization and Architecture –Hennessy Patterson (ELSEVIER) 
3. Design for Performance-William Stallings (PEARSON) 
 
Termwork: 
Assignment List: 

1. Discuss the different technologies of first, second , third and fourth generations of 
computer and compare them. 

2. Name the different addressing modes, their assembler syntax, addressing functions 
with an example. 

3. Explain IEEE standards for floating point number. Represent +12.375 in to single 
precision and double precision format. 

4. Hexadecimal values of A=43100000H, work out IEEE representation of A in single 
precision format. 

5. With an example discuss the division operation with restoring and non restoring 
method. 

6. Why program control I/O is unsuitable for high speed data transfer. Give the reasons. 
7. Discuss the sequence of events involved in handling an interrupt request from a single 

device. 
8. What are the major difference between Cache-Main memory and Main- Secondary 

memory hierarchies? 
9. With an example, explain the FIFO and LRU replacement policies, with two different 

memory capacities. 
10. Draw the architecture of tightly coupled multiprocessor with private cache. 
11. What is hazard? What are different types of hazards? Explain each with an example. 

What are types of data hazard? With example, explain types of data hazard. 
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Files and Directories.                      
   
Unit 4: Java Collections Framework       (3 hrs) 
Introduction, The Arrays Class, Searching and Sorting arrays of primitive data types, Sorting 
Arrays of Objects, The Comparable and Comparator Interfaces, Sorting using Comparable & 
Comparator, Collections: Lists, Sets, Maps, Trees, Iterators and Collections, The Collection 
Class. 
 

SECTION II 
Unit 5: Multithreading and Network Programming     (4 hrs) 
Multithreading: Creating Threads, Thread scheduling and priority, Thread interruptions and 
synchronization, Thread Safety, Pros and Cons of Multithreading. 
Network Programming: Networking fundamentals, TCP, UDP communication in Java. 
Client server programming: InetAddress, URLs, Sockets, DatagramSockets. 
 
Unit 6: JDBC and RMI         (4 hrs) 
JDBC: Introduction to JDBC, JDBC Drivers & Architecture, CRUD operations Using JDBC 
API. 
RMI: Introduction, RMI Architecture, The Remote Interface, The Remote Object, Writing 
the Server and Client, Remote Methods, Arguments and Return Values, Stub and Skeleton 
Classes. 
 
Unit 7: GUI Programming with AWT and Swing, Applets    (4 hrs) 
GUI Programming with AWT and Swing:  Hierarchy of classes in AWT and Swing 
package, , Layouts, Events , Listeners and Event handling. AWT and Swing Components. 
Applets: Introduction, Applet’s execution environment, Lifecycle, Developing and 
Deploying Applets 
 
Unit 8: Servlets and JSP         (4 hrs) 
Introduction to Servlets and JSP, Servlet architecture and lifecycle, JSP architecture and 
lifecycle. JSP Elements. Requests and Response Objects in Servlet API and JSP, Cookies and 
Session Handling using Servlet API and JSP. 
 
Text Books: 
1. Head First Java – Kathy Sierra, Bert Bates, O’Reily Publication 
2. The Java™ Programming Language By Ken Arnold, James Gosling, David Holmes, 
Pearson Publication 
3. Head First Servlets and JSP – Bryan Bosham, Kathy Sierra, Bert Bates, O’Reily 
Publication  
4. Core Java for Beginners- Rashmi Kanta Das, Vikas Publishing House Pvt Ltd. 
 
Reference Books: 
1. The Java Language Specification, Java SE 7 Edition Book by James Gosling, Oracle Inc.  
(e-Resource: http://docs.oracle.com/javase/specs/ ) 
2. Java: The Complete Reference 8 Edition - Herbert Schildt ,  Tata McGraw - Hill Education  
3. The Java™ Tutorials. Oracle Inc. (e-Resource: http://docs.oracle.com/javase/tutorial/) 
4. Java Server Programming for Professionals - Ivan Bayross, Sharanam Shah, Cynthia 
Bayross and Vaishali Shah, Shroff Publishers and Distributors Pvt. Ltd, 2nd  Edition  
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Term Work: 

• Students should undertake minimum 20 practical assignments based on each above 
topic. 

• The assignments should test and develop student’s practical proficiency and ability to 
use Java API Classes efficiently in writing effective code for varied applications 
scenarios & requirements.  

• Use of IDEs like BlueJ, Eclipse, Netbeans for Interactive development and debugging 
of Java applications is highly recommended to enhance hands on skills in Java 
Programming of Students. 

• Preferably use Apache Tomcat/GlassFish Server with Eclipse or Netbeans for 
assignments based on Servlets and JSP. 
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SECTION - II 
Unit 5: Intermediate Code Generation:                  (6 Hrs.) 
Variants of Syntax Trees, Three Address Code, Types & Declaration, Control Flow – 
Boolean Expression, Short Circuit Codes & Flow of Control Statements, Backpatching, 
Switch-Statements.     
 
Unit 6: Run Time Environments:                                 (3 Hrs.) 
Storage Organization, Stack Allocation of Space.       
                                                                         
Unit 7: Code Generation:            (7 Hrs.) 
Issues in the Design of a Code Generator, The Target Language, Basic Blocks & Flow 
Graphs, Simple Code Generator.  Register Allocation & Assignment.    
 
Unit 8: Code Optimization:            (7 Hrs.) 
The Principle Sources of Optimization, Optimization of Basic Blocks, Peephole 
Optimization, Introduction to Data Flow Analysis. 
                                                                                           
Text Book: 
 1. Compilers - Principles, Techniques and Tools - Second Edition - A.V. Aho, Monica S. 
Lam, R. Sethi and J.D. Ullman (Pearson Education) 
2. Compiler Construction   - Dhamdhere  (Mc-Millan) 
 
References:  
1. Compiler Construction – Principles & Practice – Ken  Louden (Cengage Learning) 
2. Compiler Design in C – Allen  I. Holub (PHI / Pearson Education) 
3. Compiler Construction   - Barret, Bates, Couch (Galgotia) 
4. Crafting a compiler with C – Charls Fischer, Richard LeBlane (Pearson Education) 
 
Term Work:  
It should consist of minimum 8-10 experiments based on the above topics. Following 
experiments may be conducted for the term work. 
 
Practical List 

1. Design a lexical analyzer for a language whose grammar is known. 
2. Implement a recognizer for the language in 1. 
3. Recursive Descent Parser 
4. Shift Reduce Parser 
5. Operator Precedence Parser 
6. Generate a symbol table for the language given in 1. 
7. Generate 3 address codes for the language given in 1. 
8. Implement code optimization techniques on the code produced in 7. 
9. Generate target code for the code optimized in 4, considering the target machines to 

be X86. 
10. Code Optimization Tools 

 
 
 
 

 
 



 

Teaching
Lecture:
Practica
-----------
COURSE
Teacher n
limited to
1. To in

mana
2. To pr
3. To bu
-----------
COURSE
At the en
1. Illust

UNIX
2. Apply
3. To co
-----------

Unit 1: I
General 
System S
of UNIX
Administ

 
Unit 2: T
Buffer he
writing d
 
Unit 3: I
Inodes, s
block, in
  
Unit 4: S
Open, Re
Close, Fi
Owner a
systems, 
  

g Scheme 
:    3 Hrs/We
l:  2 Hrs/ W
---------------
E OBJECT
needs to foc
o: 
ntroduce fund
agement, pro
rovide hands
uild the conc
---------------
E OUTCOM

nd of the cou
trate File Stru
X Architectu
y basic UNI
ompare betw
---------------

Introduction
Overview o
Services, As
X OS, In
tration. 

The Buffer C
eaders, struc

disk blocks, a

Internal Rep
structure of 
node assign

  
System calls
ead, write, F
ile Creation,
and Change

Link, 
 

SOLAPU
T. E. (C

2. U
  

eek               
Week  

---------------
TIVES: 

us on and m

damentals an
ocess manag
s on  comma
cept of multi
---------------

MES: 
urse, student 
ucture, Proc

ure 
IX/Linux com
ween single u
----------------

n    
f the System

ssumption A
ntroduction 

Cache    
cture of the 
advantages a

presentation
the regular 

nment to a

s for the file
File and Re
, Creation o
 Mode, Sta
Unlink, F

      
     
 
 
 
 
     

UR UNIV
Computer S

Sem
UNIX OPER

               

---------------

make students

nd architectu
ement, mem

ands of UNIX
iuser operati
---------------

will be able
cess Managem

mmands , sy
user and mul
---------------

SEC

m - History,
About Hardw

to system

buffer pool
and disadvan

n of Files 
file, directo

a new file, 

e System  
ecord Lockin
of Special Fi
at and Fstat
File System

       
          

      

VERSITY,
Science & E
ester – II 

RATING SY
 
     
 

---------------

s learn about

ure of UNIX
mory manage

X and Shell 
ing system.
---------------

e to  
ment and M

ystem calls a
ltiuser system
---------------
TION – I 
 
 System Str

ware, Introdu
m concepts, 

 
l, scenarios f
ntages of cac

 
ories, conve

allocation 

 
ng, Adjustin
ile, Change 
t, Pipes, Du
m Abstra

 SOLAPU
ngineering)

YSTEM 
 E
 T
            T

----------------

t some of the

X Operating s
ement and I/O
Programmin

----------------

Memory Mana

and SHELL P
m 
----------------

             
ructure, User
uction to the

Kernel D

 
for retrieval
che.              

 
rsion of a p
of disk b

 
ng the positi
Directory an
up, Mountin

actions,File 

UR 
)   

Examination
Theory       :
Term work:
---------------

e following t

system inclu
O subsystem
ng 

---------------

agement of U

Programmin

---------------

                   
r Perspectiv
e KERNEL-
Data Struct

 
l of a buffer
                   

         
pathname to
blocks, othe

 
ion of FILE
nd Change R
ng and Unm

system 

2

n Scheme 
 100 Marks
   25 Marks
---------------

things but no

uding file 
m of UNIX. 

---------------

Unix using 

ng 

---------------

        (6 Hrs
ve,  Operatin
- Architectur
ture, System

     (6 Hrs
r, reading an
                   

        (4 Hrs
o inode, supe
er file type

     (5 Hrs
E I/O-LSEEK
Root, Chang
mounting fi
maintenanc

20                 

-- 

ot 

- 

-- 

s.) 
ng 
re 
m 

s.) 
nd 
       

s.) 
er 

es.                 

s.) 
K, 
ge 
le 

ce.                 

        

       

       



 

21                         
 

SECTION – II 
Unit 5: The Structure of process                                              (4 Hrs.) 
Process stages and transitions, layout of system memory, the context of a process, Saving 
context of a process, manipulation of the process address space.  
 
 
Unit 6: Process Control              (6 Hrs.)  
Process creation, signals, process termination, awaiting process termination, invoking other 
programs, the user id of a process, the shell, system Boot and the Init process.                         
 
Unit 7: Process Scheduling and Time             (3 Hrs.) 
Process Scheduling, system call for time, clock.                      
 
Unit 8: Memory management policies             (5 Hrs.) 
Swapping, Demand passing, a hybrid system with demand paging and swapping                                              

 
Unit 9: The I/O Subsystem                    (4 Hrs.) 
Driver interfaces, disk drives, terminal drivers, Streams.            
 
Text Books:  

1. The design of Unix Operating System - Maurice J. Bach (PHI) 
2. Unix Manuals. 

 
Reference books: 

1. Unix concepts  and administration – 3rd Edition – Sumitabha Das (TMGH). 
2. Advanced Programming in the Unix Environment by W.Richard Stevens. 
3. UNIX Concepts & Applications by Sumitabha Das 

 
Term Work: 
It should consist of minimum 8-10 experiments based on the above topics. Following 
experiments  may  be conducted  for the term work. 

 
Practical List: 

1. Study of Unix Architecture. 
2. Write a program for file copy. 
3. Write a program for file transfer. 
4. Write a program  to implement ls command 
5. Write a program to implement getblk algorithm  
6. Write a program to implement ialloc & ifree algorithm. 
7. Write a Program to implement alloc and free algorithm. 
8. Study of System calls STAT & FSTAT , PIPES,LINK &UNLINK,DUP,MOUNT 

&UNMOUNT.  
9. Study of shell programming  

• WAP to find whether entered number is even or odd 
• WAP to find factorial of number 
• WAP to find whether entered number is prime or not 
• WAP for fibonnaci series 
• WAP to find sum of series of entered number 
• WAP to find power of number. 

10. WAP to implement malloc algorithm . 
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Unit 7: Android OS (Case Study)                                                               ( 5 Hrs.) 
Introduction, History, Features and Characteristics, Ecosystem, Hardware Requirements, 
Development Model, Android Concepts, Overall Architecture. 
 
Unit 8: Near Field Communication (Case Study)              (3 Hrs.)       
Towards NFC Era, Ubiquitous Computing , Technological Motivation of NFC, RFID and 
NFC, General architecture of NFC enabled mobile phones. 
                                                                                                                                                                              
Text Books: 
1. Mobile Communications  –  Jochen Schiller (PEARSON) (Chapters: 2,3,4,5,6) 
2.Introduction to Wireless and Mobile System-D.P.Agrawal and Qing-AnZeng (CENGAGE) 

(Chapter:1,4) 
3.Embedded Android-Porting, Extending, and Customizing-  Karim Yaghmour ( O'Reilly 

Media) (Chapter:7) 
4: Near Field Communication : From Theory to Practice - Vedat Coskun, Kerem Ok, Busra 

Ozdenizci. (Wiley) (Chapter: 8) 
 
Reference Books:  
 1. Wireless Communication –Principles and practice - Theodore  S. Rappaport (PEARSON) 
 2. Mobile and Personal Communication Systems and Services - Raj Pandya –(PHI) 
 3. Mobile Computing-Technology, Applications and Service Creation-Asoke K Talukder, 

Hasan Ahmed and Roopa R Yavagal.(MGH) 
 
Termwork: 
Assignment List: 
1. The message signal x(t)=Sin(100t) modulates the carrier signal c(t)=A Cos(2πfct).Using   

amplitude modulation, find the frequency content of the modulated signal. 
2. Compare and discuss the various techniques used in Multiple Division Techniques. 
3. A TDMA system uses a 270.833Kbps data rate to support eight users per frame. 
   a) What is the raw data provided for each user? 
   b) If guard time and synchronization occupy 10.1Kbps, determine the traffic efficiency. 
4. Give reasons for a handover in GSM and the problems associated with it. What are the 

typical  steps for hand over, What types of handover can occur? 
5. Which resources need to be allocated during handover for data transmission using HSCSD 

or GPRS respectively? What about QoS guarantees? 
6. How do IEEE 802.11,HiperLAN2 and Bluetooth,respectively,solve the hidden terminal 

problems? 
7. List the entities of mobile IP and describe data transfer from a mobile node to a fixed node 

and vice versa. Why and where is encapsulation needed? 
8. What is the basic purpose of DHCP? Name the entities of DHCP. How can DHCP be used 

for mobility and support of mobile IP? 
9. How and why does I-TCP (Indirect TCP) isolate problems on the wireless link? What are 

the main drawbacks of this solution? 
10. Write a case study for selected Android OS of specific version. 
11.Case study of  NFC in modern smart phone mobiles. 
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Unit 4:  Relational Database design                                                                         (8 Hrs) 
Features of Good Relational Designs, Atomic Domains and First Normal Form, 
Decomposition Using Functional Dependencies, Functional Dependency Theory, Algorithms 
for Decomposition, Decomposition using Multivalued Dependencies. 
 

SECTION - II 
Unit 5: Indexing and Hashing                                                                                     (7 Hrs)                           
Basic Concepts, Ordered Indices, B+-Tree Index Files, B+-Tree Extensions, B Tree Index 
Files, Multiple Key Access, Static Hashing, Dynamic Hashing, Comparison of Ordered 
Indexing and Hashing, Bitmap Indices, Index Definition in SQL. 
 
Unit 6:  Transactions             (7 Hrs) 
Transaction Concept, A Simple Transaction Model, Storage Structure, Transaction Atomicity 
and Durability, Transaction Isolation, Serializability, Transaction Isolation and Atomicity, 
Transaction Isolation Levels, Implementation of Isolation Levels, Transactions as SQL 
Statements. 
 
Unit 7:  Concurrency Control                                                                                  (6 Hrs) 
 Lock-Based Protocols, Deadlock Handling, Multiple Granularity, Timestamp-Based 
Protocols, Validation-Based Protocols. 
 
Unit 8: Recovery System                                                                                           (8 Hrs) 
Failure Classification, Storage, Recovery and Atomicity, Recovery Algorithm, Buffer 
Management, Log-Based Recovery, Shadow Paging, Recovery with Concurrent 
Transactions, Buffer Management, Failure with Loss of Nonvolatile Storage. 
 
Text Books:  
1.Database system concepts by Abraham Silberschatz, Henry F. Korth, S. Sudarshan  

 (McGraw Hill International Edition) sixth edition. 
2. Database system concepts by Abraham Silberschatz, Henry F. Korth, S. Sudarshan  
    (McGraw Hill International Edition) fifth edition. 
3. Database system concepts by Peter Rob, Carlos Coronel (Cengage Learning) ninth 
edition. 
 
Reference books: 
1. Fundamentals of Database systems by Ramez ElMasri, S. B. Navathe (Pearson Education) 

fifth edition. 
2. Database Management Systems by Ramkrishnan Gehreke (Tata McGraw Hill) third 

edition. 
3. Principles of Database Systems by J. D. Ullman (Galgotia Publications) 
4. Advanced Database Management System by Rini Chakrabarti, Shilbhadra Dasgupta   
     (Dreamtech Press Publication). 
 
Course Instructions: 
 Assignments 1 to 6 should be implemented in PostGreSQL/MySQL/Oracle. 
 Assignments 7 to 11 should be implemented in C++/Java. 
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Term Work: 
It should consist of 8-10 laboratory assignments as follows: 
 
1. E-R Diagrams (around 5 in number) for any specific application and create a data 

dictionary for the same. 
2. Basic SQL-write simple queries in SQL on the schema created for a specific 

application. 
3. a) More SQL: Aggregates-write queries in SQL using aggregates, grouping and 

ordering. 
b) Nested sub queries and SQL updates: write queries in SQL using concept of 

nested sub queries and SQL update commands. 
4. a) SQL DDL and updates: write queries in SQL on schema updates.  

 b) Schema Creation and constraints: write SQL queries to modify schema to 
create constraints. 

5. Convert the created database into 1NF, 2NF, 3NF and BCNF. 
6. Write a Java program for database (created in previous assignments) connectivity 

using JDBC.  
7. Write a program to implement B+ tree index (n=3 or n=5) on the database 

previously created. 
8. Write a program to implement dynamic hashing on the database previously 

created. 
9. Write a program to simulate log based protocol using immediate or deferred 

database modification. 
10. Write a program to simulate any one concurrency control protocol. 
11. Given a set of functional dependencies, find canonical cover and closure of 

functional dependencies. 
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      SECTION-II 
Unit 5:   Quality planning, Risk Management and Tracking    (5 Hrs.) 
Quality Concepts, Qualitative Quality Management Planning, Defect Prevention Planning, 
Concepts of Risk and Risk Management Assessment, Risk Control, Concepts in 
Measurements: Measurements, Project Tracking 
 
Unit 6:   Agile Project Management                                                                       (5 Hrs.) 
Introduction to APM, Implementation, Iterative Project Management Life Cycle, Adaptive 
Project Management Life Cycle, Adaptive & Integrating the APM toolkit 
                 
Unit 7: Managing  Software  projects, Project execution and closure       (8 Hrs.) 
Processes and Project Management, Project Management and The CMM, Team 
Management, Customer Communication and Issue Resolution, The structure of the Project 
Management Plan, Concepts in Configuration  Management, Configuration Management 
Process, Reviews Process, Milestone Analysis, Defect Analysis and Prevention, Project 
Closure Analysis. 
 
Unit 8:  Testing          (5 Hrs.) 
Testing Fundamentals, Black box   and White box testing, Testing Process 
 
Text Books: 
1. An Integrated Approach to Software Engineering- 3rd edition: Pankaj Jalote (Narosa  

Publishers) 
2. Effective Project Management Traditional, Agile,Extreme, Robert K. Wysocki WILEY 

INDIA, 6th edition.  
3.  Software Project Management in practice-Pankaj  Jalote 
4.  Software Engineering: A Practitioner's Approach, 7/e,  Roger S Pressman, R. S. Pressman  
     & Associates, Inc. ISBN: 0073375977 
 
Reference Books: 
1) Ian Sommerville,software engineering, pearson education Asia, 6th edition  
2) Software Engineering Fundamentals –Ali Behforooz and Frederick j. Hudson 

(Oxford University Press)  
3) PANKAJ JALOTE’S Software Engineering, A Precise Approach (Wiley Precise 
    Textbook, WILEY INDIA) 
4) Software Engineering by Ian Sommerville. 
 
Termwork : 
Tutorial List: 
Implémentation of mini software projets by applying SDLC cycles. 
It should consist of minimum 6 - 8 assignments based on each topic of above syllabus. 
     

 
 
 
 
 
 
 
 



 

 

     Teach
     Lectu
     Pract
---------
COURSE
1. To in
2. To d

and 
3. To d

Win
-----------
COURSE
 At the en
1. Use 

langu
2. Desig
----------

Unit 1: I
The .NET
Language
language
.NET and
 
Unit 2: C
Creating 
applicatio
Flow con
overloadi
methods 
Naming C
 
Unit 3: O
Objects a
the “virtu
Object C
and Dow
 
Unit 4: E
Need for
blocks, 
Delegate

hing Schem
ure:   2 Hrs/w
tical: 2 Hrs/w
-------------
E OBJECT
ntroduce .NE
develop basi
effective use
develop abil

ndows platfor
---------------
E OUTCOM
nd of the cou
.NET Frame

uage. 
gn and devel
---------------

Introduction
T architectur
e code (MSI

e specificatio
d Sharp Dev

C# Applicat
and compili

ons  using ID
ntrol and con
ing, Method
and fields, G
Conventions

Object Orie
and Referen
ual” and “o

Class, the “ne
wn casting, th

Exception H
r Exception
creating an
s in C#, Mu

SOLAPU
T.E. (Co

6. L
e                  
week            
week            
-------------

TIVES: 
ET Program
ic understand
e of .NET ru
lity to design
rm. 
---------------

MES: 
urse, student
ework in bu

lop Object O
---------------

n to .NET F
re , The com
IL),Just in tim
on, common 
velop IDE.  

tion Basics a
ing C# progr
DEs, Names
nditional stat
ds, Fields, Pr
Garbage Col
s, Java vs. C

nted Progra
nce Types, I
override” ke
ew” keyword
he “is” and  “

Handling, Ev
ns, Exceptio
nd defining 
lticast Deleg

UR UNIV
omputer Sc

Sem
Lab. – Progr

                   
                   
                

-------------

mming using 
ding of the s
untime librar
n and build 

---------------

t will be able
uilding robu

Oriented and 
---------------

SEC
Framework
mmon langua

me Complie
language ty

and Langua
rams using c
paces , the “
tements , loo
roperties, Ac
llection, Stru

C#  

amming usi
Inheritance, 
eyword, the 
d in context 
“as” keywor

vents and D
on Hierarchy

Custom E
gate, Event H

VERSITY,
cience and E

mester - II 
ramming in
                  
                  
                  

--------------

the C# prog
syntactical f
ry APIs to de
Object Orie

---------------

e to  
ust software 

GUI, Web a
---------------

CTION I 
 

age runtime (
ers , The fram
ype system (C

age fundame
command lin
“using” keyw
ops, Arrays ,
ccess Modifi
uctures , Nes

ing C# 
Interfaces a
“base ” ke
of method o

rds, Boxing a

Delegates
y, Handling

Exceptions, 
Handling 

 
 

 SOLAPU
Engineering

n C#.Net  
  Examinat
  Termwork
  Practical/
-------------

ramming lan
features of C
evelop robus
ented and G

----------------

applications

application o
---------------

 
(CLR) , the, 
mework clas
CTS), Introd

entals  
ne compiler (
word , Basic 
,Classes and
iers and Acc
sted Classes,

 
and Abstract
yword, the 
overriding , 
and Unboxin

 
g Exception
the “throw”

UR 
g) 

tion Scheme
k: 25 Marks
/Oral Exam
-------------

nguage.  
C# programm
st software a

GUI, Web ap

---------------

s using C# 

on Windows
---------------

 
Microsoft in

ss library, ,Th
duction to Vi

 
(csc.exe),  C
data types, O

d Objects, Co
essibility Le
, String Man

 
t Classes, Po
“sealed ” k
Type Castin
ng, 

 
ns using try
” keyword.

2

e 
s                
: 50 Marks
-------------

ming languag
applications.
pplications o

---------------

programmin

s platform. 
---------------

(3 Hrs) 
ntermediate 
he common 
isual Studio 

(4 Hrs) 
Creating 
Operators, 
onstructor 
evels, Static 
nipulations,  

(4 Hrs) 
olymorphism
keyword, Th
ng: Up castin

(4 Hrs) 
y-catch-finall
 Events an

29                 

- 

ge 
 

on 

-- 

ng 

-- 

m, 
he 
ng 

ly 
nd 

        



 

30                         
 

 
SECTION II 

Unit 5: Multithreading and Basic IO in C#      (4 hrs) 
What is Multithreading , Multithreading in C#, Static and Instances members of Thread 
Class, Basic Thread operations, Thread priorities, Thread Synchronization, 
File System and Streams:  Streams and System.IO namespace , Console IO ,Reading 
writing and updating files and directories, System.IO.FileInfo Class , Serialization and 
Deserialization. 
 
Unit 6: GUI Programming in C#        (4 hrs) 
Windows Forms and System Windows, Form namespace, Building Windows Forms 
Applications using IDE, Windows Form controls , Event Handling , List Box , Combo Box, 
Tree View, File Dialog, Tool Bar, Windows standard Dialog Boxes, Menu Bar, GDI+ 
Graphics: Drawing Lines ,shapes and images. 
 
UNIT 7:  Data access using ADO.NET       (4 hrs) 
Introduction to ADO.NET, System Data namespace, Data Set, Data Table, Data Row, Data 
Column and other prominent classes, Accessing and Updating Data using ADO.NET. 
 
UNIT 8:  Introduction ASP.NET         (4 hrs) 
Introduction to ASP.NET, State management in ASP.NET, ASP.NET Web Forms, Server 
Controls, Web application configuration, Creating Web applications using ASP.NET and C#. 
 
Textbooks: 
1 Professional C#, 3rd Edition -Simon Robinson, Christian Nagel, Karli Watson, Jay 

Glynn, Morgan Skinner, Bill Evjen, Wrox Press - Wiley India. 
2 Programming in C#: A Primer 3 Edition -E Balagurusamy, Tata McGraw - Hill Education 

Reference Books: 
1 C# Language Specification Version 5.0 Microsoft.  

(E-Resource available at http://www.microsoft.com) 
2 C# Programming Guide MSDN, Microsoft. (http://msdn.microsoft.com/en-US/) 
3 Microsoft Visual C# Step by Step 2010 - John Sharp, Microsoft Press. 

Term Work: 
• Students should undertake minimum 10 practical assignments based on each above 

topic. 
• The assignments should test and develop student’s practical proficiency and ability to 

use .NET framework libraries and APIs efficiently in writing C# code for varied 
applications scenarios & requirements.  

• Use of IDEs like SharpDevelop and Visual Studio Express Edition for Interactive 
development and debugging of C#.NET applications is highly recommended to 
enhance hands on skills in C#.NET Programming of Students. 
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11. Online passport registration automation 
12. Student Feedback system automation 
13. Ice Cream parlor management system 
14. Pizza hut – account management system 
15. Multi player strategy game – Project ideas on Visual Basic, Java, Database 
16. A speech response application using some hardware interface using the Microsoft SAPI 

SDK 
17. LAN administrator tool (socket programming comes easy in VB) which will monitor 

application on a LAN and provide functions. 
18. Voice mail systems 
19. Computer telephony integration 
20. Student Information System 
21. Traffic Control system 
22. Airline reservation system 
23. Simulation for Balloon shooting game 
24. Mini Calculator in ‘C’ 
25. Moving ball game 
26. Tic-tac-toe game 
27. Design a personal profile web page 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
COURSE
At the en
1. Learn 
2. Use A
3. Perform
-----------
Unit 1: I
When sim
disadvan
Compone
of a syste
 
Unit 2: C
Purpose 
Schedule
Types of 
 
Unit 3: B
Writing O

1. S
2. W
3. S
4. C

 
Books an

1. D
N

2. S
3. ht
4. N

 

8. Self L
 

           

E OUTCOM
nd of the cou
Modeling an
PI libraries f
m a task com
---------------
Introduction
mulation is 

ntages of S
ents of a sys
em, Types of

Case study o
of NS2, Ov

er, Network 
f Queue Mon

Basic Scenar
OTcl code fo
cenario for d

Wired Scenar
cenario for T

Comparative 

nd Referenc
Discrete-Even
Nelson,David

imulation M
ttp://nile.wp

Network Sim

SOLAPU
T.E. (Co

Learning (T
  

  

MES: 
urse, student 
nd Simulatio
for Network
mpletely on N
---------------

n to Modelin
the approp

imulation; A
stem; Discre
f Models,  

of NS-x 
verview,  OT

Component
nitor and Exa

rios using N
or following
different top
rio for differ
TCP and UD
Graph for an

ces: 
nt System 
d M. Nicol 

Modeling and
pi.edu/NS/  --

mulator websi
 

UR UNIV
omputer Sc

Sem
Technical) –

 

will be able
on. 
k Simulator.
Network Sim
---------------
ng and Simu
riate tool an
Areas of a
ete and conti

Tcl: The Use
ts, Packet, P
amples,   

NS2  
g:  
pologies – sta
rent bandwid
DP with prop
ny two scen

Simulation 

d Analysis –
- NS by Exa
ite and NS2 

VERSITY,
cience and E

mester - II 
1. Compute

 
 

e to  

mulator.   
---------------
ulation : 
nd when it 

application; 
inuous syste

er Language
Post Simulat

ar, bus, mesh
dth and pack
per example.
arios. 

– Jerry Ba

Averill M. L
ample tutoria

 manual 

 SOLAPU
Engineering

er Modeling
 Ex

      Th

----------------

is not appr
Systems an

ems; Why an

e, Simple Sim
tion:  Trace 

h, ring 
ket size for 1
. 

anks, John 

Law 
al 

UR 
g) 

g and Simul
xamination S
heory: 50 m

---------------

ropriate; Ad
nd system 
nd what to M

mulation Ex
Analysis an

0 nodes for 

S. Carson 

3

lation 
Scheme  
arks  

---------------

dvantages an
environmen

Model, Mod

xample, Even
nd Example

LAN. 

II, Barry L

33                 

------- 

nd 
nt; 
del 

nt 
es, 

L. 

        



 

  

 
COURSE
At the en
1 Comp

and s
2 Use t
3 Demo
-----------
Unit 1: C
Network 
Devices: 
overview
 
Unit 2: N
Network 
Discover
 
Unit 3: N
Fault Ma
Managem
 
Unit 4: M
Testing a
Managem
 
Books an

1. N
2. N

W
 

8. Self Lear
 

E OUTCOM
nd of the cou
pare between

setup a comp
the network 
onstrate diff
---------------
Computer N

Interface A
Hubs, Swit

w, Designing

Network Ma
Managemen

ry, Configura

Network Ma
anagement, F
ment, Host a

Managemen
and Monitor
ment. 

nd Referenc
Networking –
Network Man
Wesley (2000

SOLAPU
T.E. (Co

rning (Techn
  

MES: 
urse, student 
n various co

puter networ
managemen

ferent ways o
---------------

Network Set
Adapters: NIC
tches, VLAN

g an Internetw

anagement 
nt Architectu
ation Databa

anagement 
Fault identif
nd User Aut

nt Tools, Sys
ring Tools, In

ces: 
– The Compl
nagement : P
0) (Unit 2,3,4

 

UR UNIV
omputer Sc

Sem
nical) – 2. N

will be able
omponents of
k. 

nt tools for m
of network s
---------------
tup 
C Functions,
N, Layer-3 S
work. 

ures and Ap
ases and Rep

Functions 
fication and 
thentication,

stems and A
ntegrating T

lete Referen
Principles an
4) 

VERSITY,
cience and E

mester - II 
Network Set

 

e to  
f network, se

monitoring th
setup and use
---------------

, Features, S
Switches, De

pplications, C
ports, Abstra

isolation, Ev
, Key Manag

Applications
Tools, Devel

nce by Craig 
nd Practices b

 SOLAPU
Engineering

tup and Ma
 E

T

elect approp

he network p
e of network
----------------

Selecting a N
esigning a N

Configuratio
act Syntax N

vent correlat
gement. 

s 
opment Too

Zacker Tata
by Subrama

UR 
g) 

nagement T
Examination
Theory: 50 m

priate networ

performance.
k managemen
---------------

NIC, Networ
Network: Ne

on Managem
Notation One

tion Techniq

ols, Web-bas

a McGraw H
nian M. MA

3

Tools 
n Scheme 
marks  

rk topology 

. 
nt tools. 
---------------

rk Connectio
etwork desig

ment and Aut
e (ASN.1) 

ques, Securit

sed Enterpris

Hill  (Unit 1)
A: Addison –

34                 

-- 

on 
gn 

to 

ty 

se 

– 

        



 

   

COURSE
At the en
1 Prese

distri
2 Analy

softw
-----------
Unit 1: I
Basic Pr
Licensing
 
Unit 2: S
The MIT
Free Lice
License ,
and Philo
 
Unit 3: C
Creative 
Microsof
 
Unit 4: L
Entering 
Enforcing
Source a
Software
Compatib
 
Textboo
1. Under

Oreily
     (e-Res
 
Referenc
1) Intell

Lindb
2) Essen

Lerne

8. Self L
 

E OUTCOM
nd of the cou
ent software
bution. 
yze, compar

ware develop
---------------
Introduction
rinciples of
g, Issues, wi

Software Lic
T  License , 
ense , Appli
, GNU Less
osophy of GN

Creative Co
Commons L

ft Shared Sou

Legal Impac
Contracts, 

g Nature of 
and Free So
e Licensing, 
ble and Inco

ks:  
rstanding Op
y Media.  
source avail

ce Books:  
lectual Prope
berg, O’relli
ntials of Lic
er, John Wil

SOLAPU
T.E. (Co

earning (Te
  

MES: 
urse, student 
 licensing m

re and choos
ped. 
---------------
n  
f Copyright
ith Copyrigh

censes 
The BSD L
cation and P
ser General 
NU GPL an

ommons Lic
Licenses, Cl
urce Initiativ

cts of Open 
Statutory 

f Open Sour
oftware Lice
Community

ompatible Li

pen Source 

able at http:/

erty and Op
iy Media. 
censing Inte
ey Publicati

UR UNIV
omputer Sc

Sem
echnical) – 3

will be able
models and 

se appropria

---------------

t Law, Con
hts and Paten

License , The
Philosophy  
Public Licen
d GNU LGP

censes and N
lassic Propri
ve. 

Source and
Developmen

rce and Free
ensing, The
y Enforceme
censing: Mu

and Free So

//oreilly.com

pen Source: 

ellectual Pro
on. 

VERSITY,
cience and E

mester - II 
3. Software 
 

e to  
practices ad

ate software 

---------------

ntract and 
nts, The Ope

e Apache Li
of MIT and 
nse , The M

PL. 

Non Open S
ietary Licen

d Free Softw
nts Related 
e Software L
 “Negative 

ent of Open 
ultiple and C

oftware Lice

m/openbook/

A Practical 

operty - By

 SOLAPU
Engineering

Licensing a
 E

T

dopted in so

licensing m

----------------

Copyright, 
en Source De

icense, v1.1 
BSD Licen

Mozilla Publ

ource Softw
nse, Sun Com

ware Licensi
to Softwa

Licenses, Th
Effects” of
Source and

Cross Licensi

ensing - By 

/osfreesoft/b

Guide to P

y Alexander 

UR 
g) 

and Practice
Examination
Theory : Ma

oftware deve

model and str

---------------

Open Sou
efinition, Wa

and v2.0, T
nses, GNU G
ic License  

ware Licens
mmunity So

ing 
are Contract
he Global Sc
f Open Sou
d Free Softw
ing. 

Andrew M

ook/index.ht

rotecting Co

I. Poltorak

3

es 
n Scheme  
arks: 50 

elopment an

rategy for th

---------------

rce Softwar
arranties. 

The Academ
General Publ

, Applicatio

es 
ource Licens

ts, The Sel
cope of Ope

urce and Fre
ware License

M. St. Lauren

tml) 

ode - By Va

k and Paul 

35                 

nd 

he 

-- 

re 

mic 
ic 

on 

e, 

lf-
en 
ee 
es, 

nt, 

an 

J. 

        


