| COURSE STRUCTURE, SYLLABUS AND

SCHEME OF EXAMINATION

FOR

BACHELOR OF COMPUTER SCIENCE

B.Sc.(Computcr Science)

2022-2023 Onwards

Department of Computer Applications

MSD STATE UNIVERSITY AZAMGARH




Year wise Structure of B.Sc. (Computer Science)

Year | Sem Course Code | Paper Title Theory/Practical | Credits
1 | B070101T Problem Solving using Computer Theory 4
1 I B070102P Software Lab using Python Practical 2
1 I B070201T Database Management Systems Theory 4
1 Il B070202p Database Management Systems Lab Practical 2
2 1] B070301T Operating Systems Theory 4
2 i B070302P Operating Systems Lab Practical 2
2 \% B070401T Computer System Architecture Theory 4
2 Y B070402P Computer System Architecture Lab Practical 2
3 v B070501T Analysis of Algorithms and Data Structures Theory 4
3 Vv B070502T Soft Computing peory 4
3 _|v B070503P | Lab on Algorithms and Data Structures with C++[T[fBractical 2
3 v BO70504R Research Project-I | Project 3
3 Vi B070601T Data Communication and Computer Networks Theory 4
3 Vi B070602T Cyber Security & Cyber Laws Theory 4
3 Vi BO70603P Lab on Computer Networks Practical 2
3 vi B070604R Research Project-11 Project 3
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Year wise Structure
of
B.Sc. (Computer Science)

mSuhjcct prerequisites
To study the Computer Science, a student must have had the subject(s) computer science
OR Mathematics in class/12™,

Programme outcomes (POs): Students taking admission to B.Sc. program are expected to get
| prepared with following outcomes:

PO 1 | Explaining the basic scientific principles and methods.

PO 2 Inculcating scientific thinking and awareness among the student.

Programme specific outcomes (PSOs)

PEO 1 To prepare students for career in computer science and its applications in professional
career

PEO 2 To develop the student to cope up with the advancements in respective science field

PEO 3 The student will determine the appropriate level of technology for use in:
a) experimental design and implementation,
b) analysis of experimental data, and
¢) numerical and mathematical methods in problem solutions.

PEO 4 Investigate and apply mathematical problems and solutions in a variety of contexts related
to science, technology, business and industry, and illustrate these solutions using symbolic,
numeric, or graphical methods
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Year wise Structure of B.Sc. for subject Computer Science
Total
b o Subject: Computer Science Credits
i § , 3 : : of Ehe
2 < Year | Sem.| Paper | credit | Paper 2 Paper 3 credit | Research | credit | subject
Theory Theory Practical Project
e I | Problem 4 ne Software 2 Nil Nil 6
| & ‘:-é' Solving using Lab using
g E Computer Python
| TV II' | Database - R R Database 2 Nil Nil 6
© Management Management
Systems Systems Lab
gy ? | ' |Operating 4 |- Operating 2 Nil Nil | 6
£z Systems Systems Lab
< E IV | Computer 4 s Computer 2 Nil Nil 6
av System System
Architecture Architecture
Lab
3 V| Analysis of 4 Soft 4 |Labon 2 |Research| 3 13
D) Algorithms and Computing Algorithms Project-I
H Data Structures and Data
& Structures
s with C++
3 VI | Data 4 | Cyber 4 |Labon 2 | Research| 3 13
e Communication Security Computer Project-
i and Computer & Cyber Networks 11
Networks Laws
L Total Credits: 50

; i Practical Evaluation & Assessment
Internal Marks External Marks
Assessment Assessment
Class Interaction 05 Viva Voce 25
Quiz 1 10 Execution/Demonstration 20
Quiz?2 10 Write up/theory work 20
' Practical Record File 10
25 | 75




Syllabus for B.Sc.: Subject: Computer Science

Programme/Class: Certificate Year: First Semester: First

Subject: Computer Science

Course Code: B070101T

Course Title: Problem Solving using Computer
 Course outcomes:

CO 1 Understand hardware components of computer system such as memory system
organization, input/output devices, aware of software components of computer system,
and windows operating system concepts.

CO 2: Develops basic understanding of computers, the concept of algorithm and algorithmic
thinking,

CO3: Develops the ability to analyze a problem, develop an algorithm to solve it.

CO4: Develops the use of the Python programming language to implement various algorithms,
and develops the basic concepts and terminology of programming in general.

COS: Introduces the more advanced features of the Python language

Credits: 4 Core Compulsory

Max. Marks: 25+75 Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0

. No. of
Unit Topic Lectures
Computer Fundamentals: Introduction to Computers:
I Characteristics of Computers, Uses of computers, Types 7

and generations of Computers.

Basic Computer Organization - Units of a computer, CPU,
11 ALU, memory hierarchy, registers, /0 devices. Planning the 8
Computer Program: Concept of problem solving, Problem
definition, Program design, Debugging, Types of errors in
programming, Documentation,
Techniques of Problem Solving: Flowcharting, decision table,
111 algorithms, Structured programming concepts, Programming 7
- methodologies viz. top-down and bottom-up programming,

Overview of Programming: Structure of a Python g
Program, Elements of Python, IDEs for python, Python

Interpreter, Using Python as calculator, Python  shell,
Indentation.

1V

Introduction to Python: Atoms, Identifiers and keywords,
Literals, Strings, Operators (Arithmetic operator, Relational 8
\Ys operator, Logical or Boolean operator, Assignment,
Operator, Ternary operator, Bit wise operator, Increment or
Decrement operator).




A% Creating  Python Programs: Input and  Output

) X 7
Statements, Control statements (Looping- while Loop, for
Loop, Loop Control, Conditional Statement- if...else,
Difference between break, continue and pass).

VII Structures: Numbers, Strings, Lists, Tuples, Dictionary, Date & 7
Time, Modules, Defining Functions, Exit function, default
arguments. File handling in python,

VIII Introduction to Ady

anced Python: Objects and Classes, 8
Xpressions, Event Driven Programming,
sic concepts of concepts of Package and

Inheritance, Regular E
Gul Programming, Ba
modules

Suggested Readings:

L. P.K. Sinha & Priti Sinha , “Computer Fundamentals”, BPB Publications, 2007.
2. Dr. Anita Goel, Computer Fundamentals, Pearson Education, 2010,

3. T.Budd, Exploring Python, TMH, 1st Ed, 2011
4
5

. Python Tutorial/Documentation www.python.or 2010

. Allen Downey, Jeffrey Elkner, Chris Meyers , How to think like a computer
scientist : learning with Python, Freely available online.2012

Rober Sedgewick, K Wayne -Introduction to Programming in Python: An

interdisciplinary Approach" Pearson India

Suggestive digital platforms web links-

https://www.pearsoned.co.in/prc/book/anita-goel-computer~ﬁmdamentals- le-
1/9788131733097

http://docs. python.org/3/tutorial/index.html
http://interactivepython.org/courselib/static/pythonds
http://www.ibiblio.org/ngwap/byteofpython/read/

This course can be opted as an elective by the students of following subjects:

“Skill Based Elective”
“Elective”

Suggested Continuous Evaluation Methods: Max. Marks: 25

T

1. Assessment Type: Class Tests (Max. Marks 14)
Suggested Usage:

Include all types of questions-essay,

domain; Exam Blue Print be prepared

short answer, objective; Design to test all levels of

to ensure inclusion of all types & levels of questions
and proper sampling of content; Marking Criteria made known to students; Teacher should

provide written feedback selectively and discuss answers in the class; Only Role/Code
numbers , not names be written to avoid bias in marking; Display of model answer copies.

After Completion of Unit [ and Unit I1, a first class test of m

ax. marks of 7 shal] be
conducted.

After Completion of Unit 11l and 1V, a second class test of max. marks of 7 shall be
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If any student does not appear in
conducted of max. marks of § in

any one or both class test, a makeup test shall be
stead of total 14 marks.

[ 35

Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True or
False; Matching; Clnssifying)/

Reeall Type -Filling Blanks; One word / Phrase Answers
(Max Marks: 5)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
precautions while preparing different t

ypes of objective items; Go beyond factual information to
High Order Thinking (HOT) Skills. |¢ shall be “End of the class quiz”.

3. Assessment Type: Assignments (Max Marks: 4)

Suggested Usage: Some class assignments shall be given to students at the end of each

Unit. Note making techniques be taught to students; Not just direct questions from notes, but
application analysis and synthesis of that knowledge.

4. Assessment Type: Class Interaction (Max. marks: 2)

Course prerequisites: None

Suggested equivalent online courses:

Further Suggestions:
None




Programme/Class: Certificate Year: First Semester: First
Subject: Computer Science
Course Code: B0O70102P Course Title: Software Lab using Python
Course outcomes:

1.To learn and understand Python programming basics.

2.To learn and understand python looping, control statements and string manipulations.

3. Students should be made familiar with the concepts of GUI controls and designing GUI
applications.

4. To learn and know the concepts of file handling, exception handling and database
connectivity,

Credits; 2

Max. Marks: 25+75 Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4
Suggested Readings:

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, 2nd edition,
Updated for Python 3, Shroff/O’Reilly Publishers, 2016

(hetp:// greenteapress.com/wp/thinkpython/)

Guido van Rossum and Fred L. Drake Jr, “An Introduction to Python — Revised and
updated for Python 3.2, Network Theory Ltd., 2011.

3. Charles Dierbach, “Introduction to Computer Science using Python: A Computational
Problem-Solving Focus, Wiley India Edition, 2013.

John V Guttag, “Introduction to Computation and Programming Using Python’’, Revised
and expanded Edition, MIT Press , 2013

Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE Learning,
2012.

Section: A ( Simple programs)

Write a menu driven program to convert the given temperature from Fahrenheit to
Celsius and vice versa depending upon user’s choice.
WAP to calculate total marks, percentage and grade of a student. Marks obtained in each
of the three subjects are to be input by the user. Assign grades according to the following
criteria :

Grade A: Percentage >=80

Grade B: Percentage>=70 and <80

Grade C: Percentage>=60 and <70

Grade D: Percentage>=40 and <60

Grade E: Percentage<40

Write a menu-driven program, using user-defined functions to find the area of

rectangle, square, circle and triangle by accepting suitable input parameters from
user.

WARP to display the first n terms of Fibonacci series.
WAP to find factorial of the given number.
WAP to find sum of the following series for n terms: 1 —2/2! + 3/3!==eeme--- n/n!

WAP to calculate the sum and product of two compatible matrices.
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All the programs should be written using user d

L.

L.
1.

11
V.

V.
VL.

W

efined functions, wherever possible.

Write a menu-driven program to cre
curve
sphere

ate mathematical 3D objects

cone
arrow
ring
Cylinder,

WAP to read n integers and display them as a histogram.
WAP to display sine, cosine, polynomial and exponential curves.

WAP to plot a graph of people with pulse rate p vs, height h. The values of p and h are to
be entered by the yser,

WAP to calculate the mass m
according to the formula m=6
vs. m, where t>=(),
A population of 1000 b
grows as follows:

P(O) = (15000(1-+1))/(15+ ¢)

where the time t ig measured in hours. WAP to determine the size of the population at given
time t and plot a graph for P vs t for the specified time interval.

in a chemical reaction. The mass m (in gms) disintegrates
0/(t+2), where t is the time in hours. Sketch a graph fort

acteria is introduced into a nutrient medium. The population p

Input initial velogit

y and acceleration, and plot the following graphs depicting equations
of motion:

L. velocity wrt time (v=u+at)
II. distance wrt time ( S=UH), S*a*t¥)
IIl.  distance wrt velocity ( s=(v*v-u*u)/2*a )



Programme/Class: Certificate Year: First Semester: Second
o

Subject: Computer Science

Course Code: B070201T | Course Title: Database Management System
Course outcomes:

After the completion of the course the students will be able to:

l IL)Jnd.f:rstands t.he basic concepts of data base management systems.
2. Design E-R dmgrams for real world applications.
3. Formulate rela}tlonal algebraic expressions using relational data models and languages.
4. Apply normalization transaction properties and concurrency control to design database.
5. Analyze the security algorithms for database protection,
Credits: 4 Core Compulsory
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0
: . of
Unit Topic E:ctures
Introduction: Database System Concepts, File system vs. database
I System, Database System architecture, Data models and their types,
Data base scheme and instances, Data independence, Database 7
Languages and Interfaces,
Data Modeling Concepts
11 ER model concepts: Notations for ER diagram, Extended E-R diagram,
Extended E-R model, E-R model design issues, constraints, and keys: 8
Weak entity set strong entity set, Relationships of higher degree.
111 Relational model concepts: code rules, constraints, Relational 7
Algebra operations, Extended relational algebra operations, Relational
Calculus, Tuple and Domain relational calculus.
Database Design
v Functional dependencies, Normal forms, First, second, and third 8

normal forms, BCNF, Multi-valued dependencies and Fourth Normal
form, Join Dependencies and Fifth Normal form.

Transaction, Query Processing
Transaction and system concepts: transaction states, ACID properties 7
v of transactions, concurrent execution schedules and Recoverability,
Serializability of schedules.Query Processing and Optimization:
Measures of Query cost, Cost, Evaluation of expression.Optimization:
Transformation of relational expression, Choice of evaluation plan.

VI Concurrency Control: Concurrency Control Techniques: Two phase 8
Locking Techniques for Concurrency Control; Time stamping in
Concurrency control.

VII Introduction to SQL

Basic Structure of SQL Query, Set operators, SELECT, UNION,
INTERSECT, and EXCEPT, Nested queries, Aggregate function, Null 8
values, Derived Relations, Modification of the Database, Joined
relations and up-dates in SQL.,

VIII Database Security
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Importance of data, Threats and risks, Users and database privileges,

Access Control, Security for Internet Applications, Role of Database 7
Administrator,

Suggested Readings:

I

LN 3]

5

6.

Henry F. Korth and Abraham Silberschatz, "Database System Concepts," Second Edition,
McGraw Hill, 1991,

AtulKahate, "Introduction to Database Management Systems," Pearson India, 2004.

Raghu Ramakrishnan and Johannes Gehrike, "Database Management Systems," Third
McGraw Hill, Edition, 2003,

R. Elmasri. S.B. Navathe Database Systems Models, Languages, Design and application
Programming, 6 Edition, Pearson Education,2013.

A. Silberschatz, H.F. Korth, S. Sudarsh
McGraw Hill, 2010.

C.J Date " An Introduction to Database Systems", Addison Wesley

th ...
an, Database System Concepts 6 Edition,

This course can be opted as an elective by the students of following subjects:
B. Sc in Engineering and BCA

Suggested Continuous Evaluation Methods:

1.

4.

Assessment Type: Class Tests (Max. Marks 14)

Suggested Usage:

Include all types of questions-essay, short answer, objective; Design to test all levels of
domain; Exam Blue Print be prepared to ensure inclusion of all types & levels of questions
and proper sampling of content; Marking Criteria made known to students; Teacher should
provide written feedback selectively and discuss answers in the class; Only Role/Code
numbers , not names be written to avoid bias in marking; Display of model answer copies.
After Completion of Unit I and Unit I1, a first class test of max. marks of 7 shall be
conducted.

After Completion of Unit 11 and IV, a second class test of max. marks of 7 shall be
conducted.

If any student does not appear in any one or both class test, a makeup test shall be
conducted of max. marks of 5 instead of total 14 marks.

Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True or
False; Matching; Classifying) /Recall Type -Filling Blanks; One word / Phrase Answers
(Max Marks: 5)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
precautions while preparing different types of objective items; Go beyond factual information
to High Order Thinking (HOT) Skills. It shall be “End of the class quiz”.

Assessment Type: Assignments (Max Marks: 4)

Suggested Usage: Some class assignments shall be given to students at the end of each
Unit. Note making techniques be taught to students; Not just direct questions from notes, but
application analysis and synthesis of that knowledge.

Assessment Type: Class Interaction (Max. marks: 2)

Course prerequisites: To study this course, a student must have had the subject
Mathematics in class 12" and Problem solving using computers in first semester.

Suggested equivalent online courses:

Further Suggestions:




] Semester: Second
Programme/Class: Certificate Year: First

Subject: Computer Science

Course Code: B070202p | Course Title: Database Management Systems Lab
Course outcomes:
Ability 10;

1.

Understand, analyze and apply common SQL statements including DDL, DML and DCL
statements to perform different operations.

Design and.in.wplement a database schema for a given problem.
Do connectivity of PHP and MySQL to develop applications.
Credits: 2

[E Iy &8 J

Max. Marks: 25+75 Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4
Suggested Readings:

|. Paul DuBois, “MySQL Cookbook: Solutions for Database Developers and
Administrators,” Third Edition, O'Reilly Media, 2014.
2

Frank M. Kromann, “Beginning PHP and MySQL: From Novice to Professional,” Fifth
Edition, Apress, 2018.

3. Joel Murach and Ray Harris, “Murach’s PHP and MySQL,” First Edition, Mike Murach &
Associates, 2010, |

Luke Welling, Laura Thomson, “PHP and MySQL Web Development,” Fourth Edition,
Addison-Wesley, 2008,

Software Lab based gn Database Management Systems

Note: PHP/MySOL may be used

List of Experiments

1. Creation of databases and execution of SQL queries.

Creation of Tables using MySQL: Data types, Creating Tables (along with Primary and Foreign keys),
Altering Tables and Dropping Tables.

3. Practicing DML commands- Insert, Select, Update, Delete.

Practicing Queries using ANY, ALL, IN, EXISTS, NOT, EXISTS, UNION, INTERSECT, and CONSTRAINTS, etc.

5. Practice Queries using COUNT, SUM, AVG, MAX, MIN, GROUP BY, HAVING, VIEWS Creation and
Dropping.

6. Use of COMMIT, ROLLBACK and SAVEPQINT,

Practicing on Triggers - creation of trigger, Insertion using trigger, Deletion using trigger, Updating using
trigger.

8. Toremove the redundancies and anomalies in the above relational tables, Normalize
up to Third Normal Form.

22 W



Relational Database Schema - COMPANY

SALARY | SUPERSSN | DNO

/

MGRSTARTDATE
DNUM
BDATE RELATIONSHIP

Questions to be performed on above schema

1. Create tables with relevant foreign key constraints

2. Populate the tables with data

3. Perform the following queries on the database :

—

Display all the details of all employees working in the company.

2. Display ssn, Iname, fname, address of employees who work in department no 7.

3. Retrieve the birthdate and address of the employee whose name is 'Franklin T.
Wong'

4. Retrieve the name and salary of every employee
5. Retrieve all distinct salary values

6. Retrieve all employee names whose address is in ‘Bellaire’

% \%@W




16.

1%

18.

21

22

23.

24,

25

. Retrieve the name and address of

- For each employee, retrieve

Retrieve all employees who were born during the 1950s
Retrieve al| employees in dep

60‘000(inc|usive)

artment 5 whose salary is between 50,000 and

Retrieve the names of aj| employees who do not have supervisors

. Retrieve SSN and department name for all employees

all employees who work for the 'Research'
department

- For every project located in 'Stafford!, list the project number, the controlling

department number, and the department manager’s last name, address, and birthdate.

. : the employee's name, and the name of his or her
immediate supervisor.

- Retrieve all combinations of Employee Name and Department Name

. Make a list of all project numbers for

projects that involve an employee whose last

name is Narayan’ either as a worker or as a manager of the department that controls

the project.

Increase the salar

y of all employees working on the 'ProductX' project by 15%.
Retrieve employ

¢e name and increased salary of these employees.

Retrieve a list of employees and the project name each works in, ordered by the
employee's department, and within each department ordered alphabetically by
employee first name.

Select the names of employees whose salary does not match with salary of any
employee in department 10.

- Retrieve the name of each employee who has a dependent with the same first name

and same sex as the employee.

. Retrieve the employee numbers of all employees who work on project located in

Bellaire, Houston, or Stafford.

Find the sum of the salaries of all employees, the maximum salary, the minimum
salary, and the average salary. Display with proper headings.

Find the sum of the salaries and number of employees of all employees of the

‘Marketing® department, as well as the maximum salary, the minimum salary, and the
average salary in this department.

Select the names of employees whose salary is greater than the average salary of all
employees in department 10.

For each department, retrieve the department number, the number of employees in
the department, and their average salary.

For each project, retrieve the project number, the project name, and the number of
employees who work on that project.



26. Change the location and
having more thap 5 employ.
For each department havin
no, no of employees draw;
28. Insert a record in Project
with respect to Departme
necessary insertion in the

jects
controlling department num.bczrI for all projec
ees to ‘Bellaire’ and 6 respectnfe y.
g more than 10 employees, retrieve the department
Nng more than 40,000 as salar)f. _ ' .
table which violates referential integrity constraint

Nt number. Now remove the violation by making
Department table.

27.

29. Delete all dependents of employee whose ssn i ‘123456789’

30. Delete an employee from Em
this employee has some depe
of some department ang is s

ployee table with ssn = 112345°( make sure that
ndents, is working on some project, is a ma.nalger

upervising some employees). Check and dlspbalz'
the cascading effect op Dependent and Works on table. In Department tSaSN
MGRSSN should be set to default value and in Employee table SUPER
should be set to NULL

31. Perforni a query

using alter command to drop/add field and a constraint in
Employee table.

i iments.
Note: The instructors should design detailed experiments based on above suggested experime

e
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: : Third
Programme/Class: Diploma Year: Second Semester: T

Subject: Computer Science

Course Code: B070301T | Course Title: Operating System

Course outcomes:

After the completion of the course the students will be able:

L. Understand role, responsibilities, features, and design of operating system.
2. Analyze Mmemory management schemes and process scheduling algorithms.

i APIlelly process synchronization techniques to formulate solution for critical section
problems.

4. lllustrate concept of disk scheduling,
5. Evaluate process deadlock handling techniques.

Credits: 4 Core Compulsory
i aeRase e S
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0
; No. of
Unit Topic Lectures
Introduction :

I Operating system and functions, Classification of Operating systems: Batch
Interactive, Time sharing, Real Time System, Multiprocessor Systems

Multiuser Systems, Multithreaded Systems, Operating System Structure 7

System Components, Operating System Services, Kernels, Monolithic and
Microkernel Systems.

Process Management

Process Concept, Process States, Process Synchronization, Critical
Section, Mutual Exclusion, Classical Synchronization Problems, Process 8
Scheduling, Process States, Process Transitions, Scheduling Algorithms

Interprocess Communication, Threads and their management, Security
Issues.

CPU Scheduling

11 Scheduling Concepts, Techniques of Scheduling, Preemptive and Non- 8
Preemptive Scheduling: First-Come-First-Serve, Shortest Request Next,
Highest Response Ration Next, Round Robin, Least Complete Next,

* Shortest Time to Go, Long, Medium, Short Scheduling, Priority
Scheduling. Deadlock: System model, Deadlock characterization,
Prevention, Avoidance and detection, Recovery from deadlock.

Memory Management
v Memory allocation, Relocation, Protection, Sharing, Paging, 7
Segmentation,  Virtual Memory, Demand Paging, Page
Replacement Algorithms, Thrashing.

\% I/0 Management and Disk Scheduling

I/O devices, and I/O subsystems, 1/0 buffering, Disk storage and disk 8
scheduling, RAID.
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Vi f:iles stem:
direcx):iiT'aHLeF‘;:mCept, File organization and access mechanism, File 7
*>and File sharip ) File syste ion issues, File system
| lprotection ang security g ystem implementatio ) iy
VIl

Shell introduction and Shell Scripting:  What is shell and various 7
type of shell, Vario

f s us editors present in linux, Different modes of]
operation in yj editor,

VI \What & shell seri

' Pt, Writing and executing the shell script, Shell 8
\S/arlable (user defineg and system variables)
SI\StI‘IEm cz?lls, Using system calls, Pipes and Filters, Decision making in
ell Scripts (If else, switch), Loops in shell, Functions, Utility
;)gr?gr?ms (cut, paste, join, tr, uniq utilities), Pattern matching utility
—__I\8rep
Suggested ReW
I. Andrew S, Tanenbaum ang Herbert Bos,"Modern Operating Systems," Fourth Edition,
Pearson, 2014,

2 Abraham.Silberschatz, Greg Gagne, and Peter B, Galvin, "Operating System Concepts,"
Tenth Editjon, Wiley, 2018,

3. William Stallings, "Operating Systems: Internals and Design Principles," Seventh Edition,
Prentice Hall, 2011,

4. Dh
5.

anjay Dhamdhere, "Operating Systems,"

. g First Edition, McGraw-Hill, 2008
Milan Milankovic "Operating Systems, Concepts

and Design" McGraw Hill

This course can be opted as an el

ective by the students of following subjects:
B. Scin Engineering and BCA

Suggested Continuous Evaluation Methods:
1. Assessment Type: Class Tests (Max. Marks 14)

Suggested Usage:

Include all types of questions-essay, short answer, objective; Design to test all levels of
domain; Exam Blue Print be prepared to ensure inclusion of all types & levels of questions
and proper sampling of content; Marking Criteria made known to students; Teacher should
provide written feedback selectively and discuss answers in the class; Only Role/Code
numbers , not names be written to avoid bias in marking; Display of model answer copies.

After Completion of Unit I and Unit II, a first class test of max. marks of 7 shall be
conducted.

After Completion of Unit Il and IV, a second class test of max. marks of 7 shall be
conducted.

If any student does not appear in any one or both class test, a makeup test shall be
conducted of max. marks of 5 instead of total 14 marks.

2. Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True
or False; Matching; Classifying) /Recall Type -Filling Blanks; One word / Phrase

fes—




Answers (Max Marks. 5)

Suggested Usage
precautions while

t Teachers be trained in construction, advantages, disadvantat-}‘l3S and
: : - Preparing different typeg o objective items; Go beyond factua
information to High Order Think

ing (HOT) Skills. It shall be “End of the class quiz”.

3. Assessment Type: Assignments (Max Marks: 4)

Suggested Usage: Some class assignments shall be given to students at the end of each

. . . . It
Unit. Note making techniques be taught to students; Not just direct questions from notes, b
application analysis and Synthesis of that knowledge.

4. Assessment Type: Class Interaction (Max, marks: 2)

Course prerequisites: To Study this course, a student must have had the subject
Mathematics in class 12t gpg Problem solving using computers in first semester.

\
Suggested equivalent online courses:

Further Suggestions:
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Programme/Clysg: Diploma
S

e

: S ster: Third
Year: Second Semeste

e ———

ST

L Subject: Computer Science
A Course Code: BO70302p | Course Title; Operating Systems Lab
Course outcomes:

Ability to:

I, Useof! =
! Use of Linuy operating system and able

i to write shell programs.
S(;mu.late and demonstrate the concepts of operating systems.
redits: 2 Max. Marks: 25+75 Min. Passing Marks:

Total No, of Lccturcs-'l'utorials-l’ractical (in hours per week): 0-0-4
Suggested Readings;
|

Sumitabh Dgg, «

. » “Your Unix/Linux- Hime ide.” Hill, 2012.
2. Richard Bim it Christi mnux: The Ultimate Guide,” McGraw Hi

’ S"OUStmp, acne, Pro ramming; Princi i ing C++, Addison Wesle
USA, 2014, 2nd o4 gramming: Principles and Practice Using C++, y

4. E Balagurusamy, ébject Oriente
Pvt. Ltd., India, 2013, gt ed.

Wiley, 2015, Bresnahan, “Linux Command Line and Shell Scripting Bible,”

d Programming with C++, McGraw Hill Education (India)

Lab on Operating Systems

Note: Following exercises can be performeq using Linux or Unix
1. Usage of following Ccommands:

Is, pwd, tty, cat, who, who am I, rm, mkdir, rmdir, touch, cd.,
2. Usage of following commands:

cal, cat(append), cat(concatenate), my, ¢p, man, date.
3. Usage of following

commands: chmod, grep, tput
(clear, highlight), be.
4. Write a shell script to check if the number entered at the command line is prime or not.

5. Write a shell script to modify “cal” command to display calendars of the
specified months,

6. Write a shell script to modify “cal”
specified range of months,

7. Write a shell script to accept a login name. If not a valid login name display
message — “Entered login name is invalid”.

8. Write a shell script to display date in the mm/dd/yy format.

9. Write a shell script to display on the screen sorted output of “who” command
along with the total number of users .

10. Write a shell script to display the multiplication table any number,

I1. Write a shell script to compare two files and if found equal asks the user to delete
the duplicate file.

12. Write a shell script to check whether the file have all the permissions or not.

13. Simulate FCFS CPU scheduling algorithm in C++[ Pythov

[4. Simulate SJF CPU scheduling algorithm in C++{ Pylhens

I5. Simulate Priority CPU scheduling algorithm in C++/ fythens

16. Simulate Round Robin CPU scheduling algorithm in C++

L) Ry
17. Simulate FIFO page replacement algorithm _in CH++ Lm
18. Simulate LRU page replacement algorithm in C++ Y_Mm
WOM/

command to display calendars of the

K
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Subject: Compuer

Course Code: BO704017  [Course Title: Computer s
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“Course outcomes:

em Architecture

The student will be aje 10 und

represented, how the vari erst‘:m_d ihe basic S . et o perkom

these operations, how ingtl:fjc(:perduon -\ pcrfongmc(t)lﬁ ?f{ea(ﬁ(t)z;n ‘:ﬁéc{)ass)i,gtiri?éuns gt

e operati Partioulss Eher t|.0ns are formatte and how these instructions are executed to

devices, the interface between . Studen can also learn the organization of the periphera

architecture of a basic copn uter, 15¢ devices 1o the system. Student can also understand the
=2 egisters, bus systens and the interaction flow among them.

Core Compulsory

Min. Passing Marks:

Total i
No. of Lectures-Tutorlals-Practical (in hours per week): 4-0-0

—— i No. of
Data R 99l Lectures
ata ' :
I Number esyste nd basic Computer Arithmetic:
ms, com [emems fi . it
representation, chy p » fixed and floating p

. racter representation addition, subtraction
magnitude Comparison, , ’ |

I Logic gates an

registers, counters,
Basic Computer

[ Organization and Design:
I Computer registers, by System, instruction set, timing

?nd control, instruction cycle, memory reference,
Input-output and interrupt.
Central Processing Unit: Register organization, arithmetic and
v logical micro-operations, stack organization, Hardwired vs,
micro programmed control, Pipeline control: Instruction 8
pipelines, pipeline performance, super scalar processing|
Pipelining, RISC & CISC
N Programming the Basic Computer: Instruction formats, 7
addressing modes, instruction codes, assembly language
VI Memory Organization: Memory device characteristics,
random access memories, serial access memories, Multilevel 8
memories, address translation, memory allocation, Main
features, address mapping, structure versus performance.
vil Input-output Organization: Peripheral devices, 1/0
interface, Modes of data transfer: Programmed, Interrupt 8
Driven and Direct Memory Access.

e L



B T S

Parallel procegs
Multiprocessor

ing: Processor-
architectyre

level parallelism,

—————

1. M. Mano,
Edition.
2. W. Stallings, “Computer (e, .-
Performanes Py ‘r‘)l ter Olgamzation and Architecture iening fi
Prentice Hall of Ing, 2015, Tonh [(‘:dum Designing for
= s Lenth Edition,

3. M. Mano, “Digital Degiopn»
4. Vranasic and Hl;m SIEN”, Pearsop Education New Je 2 ixth Editi
A acher, Computer Otganizsiion T,M N ersey, 2018, Sixth Edition.

“Computer §
¢ 1) , . , o
cture”, Pearson Education, New Jersey, 2017, Third

This course can be opted ag g elective

B.Sc. in Electronics, B.Sc, i, Physics b ane students of following subjects:
]

B.Sc. in Engineering, BCA, B.E, B.Tech.

Methods:
ass Tests (Max. Marks 14)

Suggested Continuous Evaluation
1. Assessment Type: C]
Suggested Usage:

]ncluqe all types of questions-essa
domain; Exam Blue Prin pe prepa

and proper sampling of content

selectively and discuss answers in the class; Only Role/Code
marking; Display of model answer copies.
class test of max. marks of 7 shall be

Y, short answer, objective; Design to test all levels of
red to ensure inclusion of all types & levels of questions

After Completion of Unit | and Unit 1, a first
conducted. ,
After Completion of Unit I1] ang
conducted.

If any student does not appear in any one or both class test, a makeup test shall be
conducted of max. marks of 5 instead of tota] 14 marks.

2. Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True or
False; Matching; Classifying) /Recall Type -Filling Blanks; One word / Phrase Answers
(Max Marks: 5)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
precautions while preparing different types of objective items; Go beyond factual information
to High Order Thinking (HOT) Skills. It shall be “End of the class quiz”.

3. Assessment Type: Assignments (Max Marks: 4)

Suggested Usage: Some class assignments shall be given to students at the end of each
Unit. Note making techniques be taught to students; Not just direct questions from notes, but
application analysis and synthesis of that knowledge.

4. Assessment Type: Class Interaction (Max. marks: 2)

IV, a second class test of max. marks of 7 shall be

Course prerequisites: To study this course, a student must have had the subject Mathematics in
class12"and Operating system.

Suggested equivalent online courses:
1. https://onlinecourses.nptel.ac.in/noc20_cs64;

Further Suggestions:
None
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Semester; Fourth

I Sllb'c t:
Course Code: B070402p Cm Ject: Compuger Science

“Course outcomes: e Computer Syste i )

\ . n A > o

An ability to understang. \&ttcture Lab

€01 The functions of varj

gg: ngliigf‘;gf;)l'taltc eXpressiong to] sii;(i)tr:lp : nents and their building blocks

Ntation of diffe. esign
C04 computer buses ang erent sequenta i
. n and Comby
€05 memory hierarch andpduts/i(;utpu peripherals national circuits
rimary memory
I T Max. Marks; 25475 Min. Passing Marks:
al No. of |, \
ectures-Tutorigls-Practicq| (in hours per week): 0-0-4 B
Practical: 60 Lab Periodg
—
Memory
4096 words 0 ) Instruction format] 5
16 bits per
Word L Opcode Address J

Basic Computer Instructions

Memory Reference Register Reference I Input-Output
|. Create a machine based on the following architecture:
Register Set
IR DR AC AR PC FGI  FGO S I

0 15/ 0 15/(0 15 01

—_—

| ouf[18if [ 1Bit][iBit |[10it][1Bi

Symbol Hex Symbol Hex Symbol Hex
ERLECR F80
AND | 0xxx CLA E800 INP 0
F40
ADD | 2xxx CLE E400 ouT 0
ISZ | Cxxx INC E020




i

i

m Ixxx |
ADD 1| 3xxx
LDA I] S5xxx

RS Sm—

STA 1| 7xxx
TBUN 1| 9xxx

I S —

BSA 1| Bxxx

1SZ 1| Dxxx

etermine
fter the ex

Simulate the machine to d
registers inhexadecimal 5

the contents of AC,IE, PC, AR and IR
reference instructions:

ecution of each of following register

a. CLA e. CIR i. SNA
b. CLE £ L .

c. CMA g. INC i 8572?:
d. CME ' ‘

h. SPA L. HLT

Initialize the contents of AC to (A937)16, that of PC to (022)isand E to 1.

Simulate the machine for the following memory-reference instructions with I= 0
and_ a(_idress part = 082. The instruction to be stored at address 022 in RAM.
Initialize the memory word at address 082 with the operand B8F2 and AC with

A937. Determine the contents of AC, DR, PC, AR and IR in hexadecimal after
the execution.

a. ADD f. BSA

b. AND g. I1SZ

¢. LDA

d. STA

e. BUN

Simulate the machine for the memory-reference instructions referred in above
question with I= 1 and address part = 082. The instruction to be stored at address 026
in RAM. Initialize the memory word at address 082 with the value 298. Initialize the
memory word at address 298 with operand B8F2 and AC with A937. Determine the
contents of AC, DR, PC, AR and IR in hexadecimal after the execution.

Modify the machine created in Practical 1 according to the following instruction format:

U

/)%r‘ , " pt=—



b.

lnslructinn formay

0 v S 4 (5

Address

The instruction form
] 2-bit addrcsg. Ther
and I =1 (indirect g

: nda
At containg 5 3-bit opcode, a |-bit addres_smg; ;Yﬁ::s‘; ing)
¢ are only ty, addressing modes, I =0 (direc
ddressing).

Creale a new register | of | bit,

Create two new microinstructions as follows -
"

. . t- n (Memory
i Check the opcode of instruction to determine type of instructio
L Reference/Register Reference/|

. H l 3

nput-Output) and then Jump accordingly

i Check the [ bit to determine the addressmg m
IL
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| .Progran'nm Class: Bachelor Year: Third Semester: Fifth

{__in Science car: Thire

i A " e

Subject: Computer Science

Course Code: B0O70501T
ourse outcomes:
| CO 1: Understand that various problem solving categories exist such as; iterative technique,

dmdc_ and conquer, dynamic programming, greedy algorithms, and understand various
searching and sorting algorithms

| CO2: Employa deep knowledge of various data structures when constructing a program..

CO 3: .Dcsign and construct simple object-oriented software with an appreciation for data
abstraction and information hiding. ‘

CO 4: Effectively use sofiware development tools including libraries, compilers, editors,
linkers and debuggers to write and troubleshoot programs.

ourse Title: Analysis of Algorithm and Data Structures

Credits: 4 Core Compulsory

Max. Marks: 25+75 Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0

- - No. of
Unit Topic Lectures

Introduction: Basic Design and Analysis techniques of 7
I Algorithms, time and space complexity, Correctness of
Algorithm, Algorithm Design Techniques: Iterative
techniques, Divide and Conquer, Dynamic Programming,
Greedy Algorithms.

II Sorting Techniques: Elementary sorting techniques-Bubble 8
Sort, Insertion Sort, Merge Sort, Advanced Sorting
techniques-Heap Sort, Quick Sort, Sorting in Linear Time-
Bucket Sort, Radix Sort and Count Sort

I Searching Techniques and Complexity Analysis:: Linear 7
and Binary search, Medians & Order Statistics.

v Arrays Arrays: Single and Multi-dimensional Arrays,
Sparse Matrices; 7
\% Stacks and Queues : Implementing stack using array and g

linked list, Prefix, Infix and Postfix expressions, Utility and
conversion of these expressions from one to another; Array and
Linked representation of Queue, De-queue, Priority Queues

VI Linked Lists: Singly, Doubly and Circular Lists, representation 8
of Stack and Queue as Linked Lists.

\41 Recursion: Developing Recursive Definition of Simple Problems 7
and their implementation; Advantages and Limitations of
Recursion;

VIl Trees: Introduction to Tree as a data structure; Binary Trees, b




b TP e
BINaty Seareh 3
Heancr o 00ch Tree 16
[rees) ; Travar g

g gt cted R(‘M”ng&: i s C!’Naf\

Cormen T.H., Lejge .
< Leiser
A Yoy rvaed 8 - s }: L
;; :%:::]:'2& I’/}\{U Caming py (‘tf:“;("\;}:;ﬂnam L. Stein Clifforg Introduction
malysis, Pearsey oo 08K, Coner 2009 Jd i, < O Itrodc
Analysis, Pearson 2000 1 " Computer Adnses ‘
: T 2000, 3rd B gorithm: Inteoductic >
1 Drozdek A " . > Ldn?()h, uction to De
Ozde: “dam. Data Smmmreg "
Third Edition, S and algorithm in C+at
4 Tenenbaum Aaron M
; -+ Augengpe;
1 nM
Using C and Cas, PHI, 2009, Seco;':do;;?t-l" Langsam Yedidyah, "Data Structures
on.

sign and

. Cengage Learning. 2012,

5. Kruse Robert L "y
\ . | ata Structures and Program Design in C++" Pearson
b Suggestive digita) Platformg web links or onli . | -
https://www.oerco T
| mnmns.org/amhornne/ l4873-da:a—structure/view
https: Www.ocrcommons org/courses/data-

structure-and-algorithms

_¢s04/preview (online course)

[ TS CONCSE CRly be qpted as tn elective by the students of following subjects:
B. Scin Mathematics, Physics, Electronics, Statistics, Engineering and B.CA
¥ ,g-;vg-étza—(?ominuous Evaluation Methods:

I. Assessment Type: Class Tests (Max.

Marks 14)
Suggested Usage:

say. short answer, objective: Design to test all levels of
inclusion of all types & levels of questions
ia made known to students; Teacher should

y and discuss answers in the class; Only Role/Code
numbers . not names be written to avoid bias in marking; Display of model answer copies.

After Completion of Unit I and Unit 11, a first class test of max. marks of 7 shall be
conducted.

After Completion of Unit Il and IV, a second class test of max. marks of 7 shall be
conducted,

I any student does not appear in any one or both class test, a makeup test shall be
conducted of max. marks of 5 instead of total 14 marks. ’

ro

Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs: True or
False; Matching; Classifying) /Recall Type -Filling Blanks; One word / Phrase Answers §
s |
(Max Marks: 5) |
. - teasriiia AVAL 5 !
! o be trained in construction, advantages, dx.sad\‘.mmss.a' ;u}d _
:,u‘:g,:::;::Slf:]?ﬁ:.pr];fﬂ;f\;sdiffcrcﬂl types of objective items; Go beyond factual mtorm;umn!
e 5 wEnd of the class au "
10 High Order Thinking (HOT) Skills. 1t shall be “End of the class quie”.




|

|

! 3, ,‘\ssCSbfllCIIt Type: Assignmenh

- Suggested Usage: Sope B (Max My 4
" Note making techy; P ASsignmens sha
| ‘ t
I

o Il be give y
application analysis anq sy - laught to SludcmS.LNg'["}n to students at the end of each
0 ree ratt ) .
that k"OWICdgL\ Just direct questions from notes, but

4. Assessment Type: Clae
| I lass l"tt‘l'ﬂction (Max, mark 2)
X. 8t

Course prerequisites; Tg st
P $ udy this o
Mathematics in class 12t § course, g studa
and Computey unzinmlcl:l(:;;u:::; SCtrivc hiagéhc SO d
: and Object Oriente

| Programming in certificate

"Suggested equivalent online courseg:

; l h S://n tCl.aC.in/COUI Se () ) 4
ttp ) ok S/]

“Further Suggestions:

|

—

e
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‘ (.“"/‘l'.;c ou conle]s: X
> comple '
HH:Z,:}:{LL;% 123 cta;(x)lnagglthltshgourse the Stud ve the k "
design suitable Neura| work fo - actica applications, [, &Owllcjxége %ﬁsoﬂ fomp utmg
rules and reasoning 1o develo degir real time problems, He Ca?]ua ¢ able tcl> choos? an
importance of optimizaicy tec% i :lonn h Ppropriate |>c’] use fuzzy

d expert g ste
e Bro ’rp my ms. He would know the

Networks Neural Networks
I Neuron, Nerve‘ Structure Ang Synapse, Artificial Neuron And
Its Model, Activation Functiong, !
| Neural Network Architecture: i

Feed Forward Networks

Unsupervised Learning Network,

Back Propogaﬁon Networks

-I: Perceptron Model, Solution,
Single Layer, Multilayer Perception Model; )

111

1A% Back Propogation Networks-11; Back Propogation Learning
Methods, Effect Of Learning Rule Co-Efficient ;Back
Propagation Algorithm, Applications.

Fuzzy Logic Introduction-I: Basic Concepts Of Fuzzy
\% Logic, Fuzzy Sets And Crisp Sets, Fuzzy Set Theory And
Operations, Properties Of Fuzzy Sets

VI Fuzzy Logic Introduction-II: Fuzzy And Crisp. Relations,
Fuzzy To Crisp Conversion, Membership Functions,

Interference In Fuzzy Logic, Fuzzy If-Then Rules, 8
Fuzzyfications&Defuzzificataions.

Genetic Algorithm-I: Basic Concepts, Working Principle, ,
Vil Procedures Of GA, Flow Chart Of GA

d@y" © e —




- m""""‘wm‘h—-‘*“""w—-\&
Genetic Algorithm-n- G ET*&'"”'"“‘“'“‘*MM,_%
11l Senetic Oper o HEete Renpggangor: Y
Vi Genetic perators, Mutation (v P Csentations, (Encoding)
Utation, (JcncralionaICyclc v 8

i,

7ty i

st pisekarand GLA, Vljﬂyaklkshmip‘- Ne —
L '\u-itli m:Synthesis and Application p ural thworks,[?uzz
IS

n 6 . . ren i ' t
\'“‘\ndcrson- James, “Introductiop iy Neuraluczt‘ fall of India,2003
, works”, py Publication, Delhi, India

- p.Padhy."Artificial Intelligence 5 Intellig Oxford Un] USA
Xtord University Press, ;

R

y Logic and Genetic

igent Systems”
203 i 9 X
: l)(\-imo“ Haykin,"Neural Netowrks
4I"hlird Edition.

—

and Lcaming Machines

"Prentice Halj of India, 2005,
1as an electj

- course can bt? opted . Ctve by the sty e ‘

;\:cti“ Electronics, B.Sc. in Physics, udents of followip

B.Se. in Statig;
5 . aft st i
:nginct‘”“g’ B.Sc. Vocational, BCA, 1cs, B.Se. j

qug

g subjects:

5 k- n Mathematics, B.Sc. in
. . +y D,
wosted Continuous Evaluation Methods 224 Maths)

1 sessment Type: Class Tests (Max, Marks 14)

Suggested Usage;

Include all types of qucstions-essay,

' short answer, objective: Dexi Is of
Jomain; Exam Blue Print be prepared » Objective; Design to test all leve

! ensure inclusion of a] types & levels of questions
and proper _Samplmg of content; Marking Criteria made kno : her should
provide written feedback selectively a ¥ to stidceits; Teae

; t i and discuss answers in the class; Only Role/Code
numbers , not names be written to avoid bias in marking; Display of model answer copies.

After Completion of Unit | ang Unj

t 11, a first class test of max. marks of 7 shall be
conducted.
After Completion of Unit [1] ang IV, a second class test of max. marks of 7 shall be
conducted.

If any student does not ap

pear in any one or both class test, a makeup test shall be
conducted of max. marks

of § instead of tota] 14 marks.

2

Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True
or False; Matching; Classifying) /Recall Type

-Filling Blanks; One word / Phrase
Answers (Max Marks: 5)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
- precautions while preparing different types of objective items; Go b

eyond factual
information to High Order Thinking (HOT) Skills. It shall be “End of the class quiz”.

Assessment Type: Assignments (Max Marks: 4)
Suggested Usage: Some class assignments shall be given to students at the end of each

Unit. Note making techniques be taught to students; Not just direct questions from notes,
but application analysis and synthesis of that knowledge.

g e —
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“Course outcomes:

CO 1: Optimize the solution

0 2: Assess how the choje
performance of programs,
€0 3: Chonge fhe appropriate datq Structure ang algo

' application,

€O 4: Solve problems using g,

: binary search trees and Writin

Credits: 2

time compleyig

¢ of datg Structyreg and a|

y & memory usage
gorithm design methods impacts the

rithm design method for a specified

Structyreg such as lip
Ograms for these soly

ear lists, stacks, queues, binary trees,
tions

Min. Passing Marks:

-
| Total No, of Lecturcs-Tutorials-Practical (in hours per week): 0-0-4
L

practical List of on Analysis of Algorithms apq Data Structures with C++/ P‘i bov :
I. Write a program that yses fu

a) Create a singly linked [jst
b) Delete a given integer fro

¢) Display the contents of t

netions to perform the following:
of integers,

m the above linked lst,
he above jst after deletion.

o

Write a program that uses function
a) Create a doubly linked [ist of integers,

b) Delete a given integer from the above doubly linked Jist,
¢) Display the contents of the above Iist after deletion.

§ to perform the following:

3. Write a program that uses stack operations to convert a given infix expression into it
postfix Equivalent, implement the stack using an array.

4. Write program to implement a double ended queug using
i) array and .
ii) doubly linked list respectively,

Write a program that uses functions to perform the following:
i ters.
a) Create a binary search tree of charac -
b; Traverse the above Binary search tree recursively in Postorder.

Write a program that uses functions to perform the following:

i integers.
a) Create a binary search tree of in i
b) Traverse the above Binary search tree non recursively in inord




9.

. Write program implemen

W

Write program fo, im i
integers in ascending ol%'::mmg o fOllowing Sorting methods to arrang
a) Insertion sort :
b) Merge sor
¢)
Write program for im i
integers in ascending z[;'::ntmg R following sorting methods to arrange a list of
a) Quick sort .
b) Selection sort

e a list of

Write program to im

leme '
comparisons) Plement Insertioy Sort (The program should report the number of

. Write program impleme

comparisons) nt Merge Sort(The Program should report the number of

comparisons)

. Write program implement Randomized

uick sort (The rogram should report
the number of comparisons) Q (The prog p

rite program for creation and traversa] of Binary Search Tree.

fIee—
%\@w -
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- Year: Third SerTtet: i
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Progranmme Clase: Rachelop }
; Subject: Computer Sekenee
‘ Course Codes ROT0001 T
{ o . .
FCourse outeomes:
After the comple

}\“'lw title: Data Communtention and Computer Network

tion of' the course the students will be able:
| - Todey clop umic:.\*tnmling of computer networks and communieation basies,
1 To understang design issues and services at different layers of reforence models,

To learn various error detection/correction techniques, routing protocols, congestion
control algorithm, and connection establishment/release.
4 Todeseribe and analyze related tec
o Detworking,

t ) e

{
i

‘s

hnical, administeative, and soclal aspects of

Cradits: 4 Core Compulsory

Max, Marks: 25475

| - e -

Min, Passing Marks:

—— ._.....,«.-,-_.—W—-‘....aa_._.. casior s

Total No. ul‘l.vclurcs-’l‘morlnls-l'rncticnl (in hours per week): 4-0-0

R B No, of
Lectures

e -

g S R——

’ Introduction to Signals
[’ 1 Data and Information, Data communication, Characteristies of

’ data communication, Components of* data communication, Daty
' Representation, Data | low, Simplex, Half Duplex, Full Duplex, 7
; Analog and Digjtal Signals, Periodic and Aperiodic signals,
—[Time and Frequency Domain, Composite Signals L3

I 11 Basic concepts of Networks: Components of data communication 8
f standards and organizations, Network Classification, Network
i Topologies ; network protocol; layered network architecture;

L overview of OSI reference model; overview of TCP/IP _protocolsuite, | o
I Physical Layer : Cabling, Network Interface Card, Transmission Media 7
'L Devices- Repeater, Hub, Bridge, Switch, Router, Gateway,

I

Data Link Layer
v Designing issues, Framing and Data Link Control, oy
detection schemes (parity, checksums, CRCS), Error correction 8
schemes (Hamming codes, binary convolution codes), Data link
layer protocols (Simplest, Stop & Wait ARQ, Go-Back-N ARQ,
Selective Repeat  ARQ, Sliding Window), MAC sublaye
(Ethernet, ALOHA, CSMA family, Contention-fiee
access/Token Ring),

Network Layer

Vv Design issues, Switching, Routing algorithms (Shortest path 8
Link state, Flooding, Broadcast, Multicast), Packet Scheduling,
Internetworking, Internet Protocol ( [Pvd, 1Pve), 1P addressing,
Internet Control Protocols (IMCP, ARP, DHCP), Mobile 11,

y,
) W :\M




| Sug

1.

r_.‘,,.. .-——*--"M’ ‘N
ﬁrunspnrt Layer

Vil Appliaation Layer : Application layer protocols and services — 7
i Domain name system, HTTP, WWW, telnet, FTP, SMTP
VIII  INetwork Security : Common Terms, Firewalls, Virtual Private 7

RS ed By e
gested Readings;
1.

2. William Stallings, "Data and Computer Communications”, Tenth Edition, Pearson, 2013.
3. Behrouz A, Forouzan, "Data Communications and Networking," Fourth Edition,
McGraw-Hil| Higher Education, 2007
Thi

B. Sc in Enginccring and BCA

Suggested Continuous Evaluation Methods:

Vi [ransport layer  services, Connection establishment and 8
t‘cnrdo'\\*u. TCP, UDP, Congestion Control, Quality of Service,
Domain Name § stem, World Wide Web.

Networks

Andrew S, Tanenbaum and David J. Wetherall, "Computer Networks," Fifth Edition,
Pearson, 2014,

S course can be opted as an elective by the students of following subjects:

Assessment Type: Class Tests (Max. Marks 14)

Suggested Usage:

Include all types of questions-essay, short answer, objective; Design to test all levels of
domain; Exam Blue Print be prepared to ensure inclusion of all types & levels of questions
and proper sampling of content; Marking Criteria made known to students; Teacher should
provide written feedback selectively and discuss answers in the class; Only Role/Code
numbers , not names be written to avoid bias in marking; Display of model answer copies.

After Completion of Unit I and Unit I, a first class test of max. marks of 7 shall be
conducted.

After Completion of Unit Il and 1V, a second class test of max. marks of 7 shall be
conducted.

If any student does not appear in any one or both class test, a makeup test shall be
conducted of max. marks of § instead of total 14 marks,

Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True
or False; Matching; Classifying) /Recall Type -F illing Blanks; One word / Phrase
Answers (Max Marks: S)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
precautions while preparing different types of objective items; Go beyond factual
information to High Order Thinking (HOT) Skills. It shall be “End of the class quiz”.

Assessment Type: Assignments (Max Marks: 4)
Suggested Usage: Some class assignments shall be given to students at the end of each
Unit. Note making techniques be taught to students; Not just direct questions from notes,

A we
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F but application analysis and synthesis of (hay knowledge,

4. Assessment Type: Clagg Interaction (Max. marks: 2)

"Course Prerequisites; |

) 0 study this courge, 4 studert must have had the subject ‘
Mathematics in class 127 [p addition, the hasjc knowledge of DBEMS, Operating System,
Analysis of Algorithm and Data Structyre is required. N i
Suggested equivalent onfine courses:

Further Suggestions:
——
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| Programme/Class: Bachelor

In Science

" e it

Course outcomes:
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Course Code: BO70602T j

"N

Subject: Computer Science

e B TS

“ = X o i {
Year: Third { Semester: Six |

[}
i
1

R |

Course Title: Cyber Security & Cyber Laws

1

WISIR—— |

§ standards.

|

System.

! 2. Do mathematical modelin

3. Develop understanding of legal issues related to cyber security.
A

4. Apply ethical rinciples/responsibilities in cyber practices.

i

| Max. Marks: 25+75 Min. Passing Marks:
—

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0

b
Unit

After the completion of the course the students will be able to: .
L. Understand types of information, cyber threats, and national/international cyber security

g and development of security techniques and information ;

Credits: 4 Core Compulsory

e S S

Topic

| No. of
i Lectur
cs

Introduction: Introduction to Information System. Type of i

information system, Development of information system,

. CIA model of Information Characteristics. Introduction to

Information Security, Need of Information Security, Cyber

Security, Business need, Ethical and Professional issues of
security.

T

Information Security Model, Component of an Information
security, Aspect of information security, Security attacks
(Active and Passive Attacks), Security mechanism and
Security Services (X.800).

1

Information Security Techniques, Introduction 1o
Cryptography: Terminology, cryptanalysis, Security of
algorithms, Substitution Cipher and Transposition Cipher,
Single XOR , One-way Pad,

v

Cryptographic Protocols-1: Arbitrated and Adjudicated
Protocol, One- Way Hash function,

Vv

Cryptographic  Protocols-II: Public key cryptography,
Digital  Signature, Digital Watermarking Technique:
Characteristics and Types.

VI

Security Policies, Why Policies should be developed,
WWW policies, Email Security policies, Policy Review
Process-Corporate policies- Sample Security Policies.

! 8

VII

Cyber Laws I: Information Security Standards, IT act
2000 Provisions, Introduction to digital laws,

VI

. .“J{\-\——;"‘&H
Cyber Laws II: cyber laws, intellectual property rights, N

copyright laws, patent laws, software license,
\

-




1. Michncl E. Whitman and Herbert J
Edition, Cengage Learning, 2017,
l))oug}qs J. Landoll, "Information Security Policies, Procedure, and Standards: A
Practitioner's Reference," CRC Press, 2016.

9 lﬂlxl."ﬂ’ld F. Tipton, and Micki Krause, "Hand book of information security management," Sixth
Edition, Archtech Publication, 2007.

4. William Stallings, "Cryptography and Network Security: Principles and Practice," Sixth Edition,
Pearson, 2014,
B

+ Mattord, "Principles of Information Sccurity," Sixth

o

—

Ihis course can be opted as an elective by the students of following subjects:

B.Scin Electronics, Physics, mathematics, Engincering, B.Sc. Voentional, BCA and MCA

(Sum:csleﬂf&.}ﬁ.fgg}"””“’""***“*“‘*'*-M“~~-~mf~~-a-m_,_.“..,._"._,,,m-c A S

Suggested Continuous Evaluation Methods:

. Assessment Type: Class Tests (Max. Marks 14)

Suggested Usage: .
Include all types of questions-essay, short answer, objective; Design to test all lcvcl:q of
domain; Exam Blye Print be prepared to ensure inclusion of all types & Icvc!s of questions
and proper sampling of content; Marking Criteria made known to students; Teacher shoukl
provide written feedback sclectively and discuss answers in the class; Only Rolc/ClOdL
numbers , not names be written to avoid bias in marking; Display of model answer copies.
After Completion of Unit I and Unit 11, a first class test of max. marks of 7 shall be
conducted. .

After Completion of Unit I11 and IV, a second class test of max, marks of 7 shall be
conducted.

If any student does not appear in any one or both class test, a makeup test shall be
conducted of max. marks of 5 instead of total 14 marks.

2. Assessment Type: Quizzes/ Objective Tests / Recognition Type (such as MCQs; True
or False; Matching; Classifying) /Recall Type -Filling Blanks; One word / Phrase
Answers (Max Marks: 5)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
precautions while preparing different types of objective items; Go beyond factual
information to High Order Thinking (HOT) Skills. It shall be “End of'the class quiz".

3. Assessment Type: Assignments (Max Marks: 4)

Suggested Usage: Some class assignments shall be given to students at the end of each
Unit. Note making techniques be taught to students; Not just direct questions from notes,
but application analysis and synthesis of that knowledge.

4. Assessment Type: Class Interaction (Max. marks: 2)

Course prerequisites: To study this course, a student must have had the subject
Mathematics in class 12" and Computer Fundamental,

Suggested equivalent online courses:

Further Suggestions:

| %@@\Mwy



Programme/Class: Bachelor Year: Third Semester: Six
of Science

L Subject: Computer Science
| Course Code: B070603p ourse Title: Lab on Computer Networks
Course outcomes:

Col Understand and explain the concept of Data Communication and networks,
layered architecture and thejr applications.

CO2 Analyze and Set up protocol designing issues for Communication networksi "
CO3 Evaluate data communication link considering elementary concepts of data lin
layer protocols for error detection and correction. q
COo4 Apply various network layer techniques for designing subnets and supernets an
analyze packet flow on basis of routing protocols. o of
COs Estimate the congestion control mechanism to improve quality of service o
networking application
Credits: 2 Core Compulsory
h—\
Max. Marks: 25+75 Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4

Software Lab based on Computer Networks:

Implement the concepts of Computer Networks such as:
I. Simulate Checksum Algorithm.

2. Simulate CRC Algorithm

3. Simulate Stop & Wait Protocol.

4. Simulate Go-Back-N Protocol.

5. Simulate Selective Repeat Protocol.

and so on....

Common Guidelines for Course Code; B070504P and Course Code: B070604P

Research Project Guidelines for V and VI Semester

1. Objectives of the Project

*  To facilitate the student to independently formulate and solve a social, philosophical,
commercial, or technological problem and present the results in written and oral form.
* To render students to the real life problems.

* To provide opportunities to students to interact with people and present them
confidently,

2. Types of Project
The students are expected to work on:

(1) Application Oriented Project or
(2) Research Oriented Project.
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the student can comi
carry the same proje
semester. Use the |
project,

Software

nence working on it, and complete it. It is upon the student to
Ctol'V semester to | semester OR choose a new project for VI
atest versions of the sofiware packages for the development of the

and Broad Ideas of Application

l‘,m!gu.agcs - C, C++, Java, VC++, C#, R,Python

bcrlplmg Languages - PHP,JSP, SHELL Scripts (Unix), TeL/TK

NET Platform - F#,C#. Net, Visual C#. Net, ASP.Net

Middle Warc(Component) Technologies - COM/DCOM, Active-X, EJB
Front-End/G U] Tools - Net Technologies, Java

Back-End/DBMS - Oracle, SQL Plus, MY SQL, SQL Server

UNIX Internals - Device Drivers, RPC, Threads, Socket programming )

Real time Operating Systems/Embedded Skills - LINUX, Raspberry Pi, Arduino.
Application ang Research Areas - F inancial / Insurance / Manufacturing /
Multimedia / Computer Graphics / Instructional Design/ Database Management
Systen/ Internet / Intranet / Computer Networking-Communication Software
development/ E-Commerce/ ERP/ MRP/ TCP.[p programming / Routing protocols
programming/ Socket programming

Eligibility of the Guide

Guide should be a regular teacher of the University/College/Higher Education Institute.

(i)

Student can also do the project under the guidance of regular teacher of Institute of
National Importance .

Introduction to the Project

The student should include the details in the project diary, in which they will record
the progress of their project throughout the course. The project report should be
documented with scientific approach to the solution of the problem that the students
have sought to address. The project report should be prepared in order to solve the
problem in a methodical and professional manner, making due references to
appropriate techniques, technologies and professional standards. The project report
should contain enough details to enable examiners to evaluate the work. The
important points should be highlighted in the body of the report, with details often
referred to appendices.

Structure and Format of the Project

Chapter 1 to 4 should be submitted in Semester Viin spiral binding and these chapters
have also to be included in Semester VI report if same project is carried from V to VI
semester. If different projects are taken than complete project report is to be
submitted in each semester. Semester VI report has to be hard bound with golden
embossing. Students will be evaluated based on the project in V and VI semester
independently.

Title Page:

Ny M—
//\w

o
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Sample
format.

format of Title p

/

(All the text shoulq be in Times New Roman)
<TITLE OF T HE PROJECT>
(NOT EXCEEDING 2 LINES, 24 BOLD, ALL CAPS)

A Project Report (12 Bold)

Submited in partial fulfilliment of the

Requirement of the award of the Degree of (Size- 12)

BACHELOR of SCINCE (14 BOLD, CAPS)

By ( 12 Bold)

Name of The Student (Size 15, title case)
Roll Number (Size- 15)

COLLEGE LOGO

DEPARTMENT NAME
FACULTY NAME (12 BOLD, CAPS)
UNIVERSITY/COLLEGE NAME (14 BOLD, CAPS.)
Affiliated to University Name) (12, Title case, bold, talic)

CITY, PIN CODE(12 bold, CAPS)
UTTAR PRADESH (12 bold, CAPS)
YEAR (12 bold)

e

» e

age is given below. Students should follow the given




(ii) Origina) Copy
Sample prg forn

given formay,

of the Approval p

[$ S Pyt . I
14 of Project Proposal is given belo

roforma of the Project P

roposal:
w. Students should follow the

(Note: A1l entries

er of' the proformg of appraval should
complete informg

1on. Incomplete proforma of approv.

........................

...................
..................................................

...............................................................

..............

...............................

....................................

Signa

hature of the Student
ate

Signature of the Project Coordinator
Date

.............

/ PROFORMA FOR THE APPROVAL OF PROJECT PROPOSAL

be filled up with appropriate and
al in any respect will be rejected)

\

\_

(iii)  Certificate of Authenticated work:
Sample format of Certificate of Ay
should follow the given format, A|

give plagiarism report for the project work.

thenticated work is given below. Students
s0, HEIs/Institutes/Colle

ges are required to

UNIVERSITY/COLLE

(Affiliated to University Name)

(13, bold,
CITY NAME-p|

College Logo

This is to certify that the project entitled,
NAME OF THE STUDENT bearin

SCIENCE from Unive

2

“y

rsity Name, (|

(Don't write names of lecturers or HOD)

External Examiner

Date: College

NCODE (13 bold, CAPS)
DEPARTMENT NAME (14 BOLD, CAPS)

CERTIFICATE (14 BOLD, CAPS, underlined

"Title of The Project", is bon
g Roll No. submitted i parti
requirements for the award of degree of BACHELOR OF SCIEN

times new roman, justified

Name of Internal Guide (12 bold) Name of Coordinator

GE NAME (14 BOLD, CAPS)

italic)

s centered)

aficd work of
al fulfillment of the
CE in COMPUTER
)

Seal

X Y @7”/ W —



(iv)

v)

(vi)

(vii)

Ccrtiﬁcmc from

other Institute of National I be issued by the
HEI and the photo nal Importance (to be is Yy

Copy of the certificate is to be attach)
Abstract
Thllslshould be one(two short paragraphs (100-150 words total), summarizing the
PFOJLflt work, lt‘wnll not be 3 re-statement of the original project outline. A
SEggCSth flow is baCkground, project aims and main achievements. From the
abstract, a reader should be aple 1o determine if the project is of interest to them
and, it should presen results of which they may wish to know more details.

(Project Abstract page format) \

Abstract (20bold, caps, centered)
Content goes here ( 12, justified)

Note: Entire document should be with 1.5 line spacing and all paragraphs should

start with [ tap Space. )

Acknowledgements

This  should €xpress student’s

gratitude to those who have helped in the
preparation of project,

ACKNOWLEDG EMENT (20, BOLD, ALL CAPS, CENTERED)

The acknow

ledgement should be in times new roman, 12 font with 1.5 [ine spacing,
Justified.

Declaration

K (Declaration page format) \

DECLARATION (20 bold, centered, allcaps)
Content (12, justified)

I'here by declare that the project entitled, "Title of the Project' done at [name
of place where projects is done] has not been in any case duplicated to submit
to any other university for the award of any degree. To the best of my
knowledge other than me, no one has submitted to any other universiny,

The project is done in partial fulfilment of the requirements for the award of
degree of BACHELOR OF SCIENCE to be submitted as [V OR VI| semester
project as part of our curriculum,

\ Name and Signature of the Student/

(f\?@ Gﬁ@ /7 -




(viii)  Table of
The tap) c
'eport. The g,
associated
given belq

Obgectives (no boolzi]d Osa bl
Urpose anq
Puose p nd Scope 03
See L
Sl;apter 2 Survey of Technologles
Chapter 3 R ts and i
Proplem Definition Adirements and s
Requirements Speciﬁcation
Chapter 4. System Des.igx; ......
Bagic Moduyles
Dat Design
Chapter 5. Implementation and Testing
Chapter 6; Results and Discussjon
Chapter 7. Conclusions
REFERENCES
GLOSSARY
APPENDICES
(ix)  List of Tables

COlllcnts
¢ of .
H Ives the
ld neeq 1,
formalting

S woy
Pages, T
W.

readers

details of these

Mol e > of the
a view of the detailed structu-rL';)Whh
Provide section and subsection Ilcadll]g. i
sections and subsections ¢

TABLE Oor

CONTENTS (20bold

s €aps, centered)

word processing software.

List of all the tables in the project along with their page numbers,

List of Tables (20 bold

Should be generated automatically usin

, centered, Title Case)

g word processing software,

/\M

o es—



(x) LiSf ()f l‘ig"lcs I, th |l|e I F é
(‘“ lh(! ]l J (] J S S C 1t 1 p CJ '
ur Oy i j !

Chapter 1: Introduction

The introduction has Several parts 4
* Background: A b
work done in the

* Objectives: Point

Y : given below: . a0
rief detai] of background ang framework of project and its relation
area,

Wise Statement of the aims and objectives of the project

. Purpose, .S.cope and AppliCabllity: The description of Purpose, Scope, and
Appllcablllty are given below:

o Pu.l-pose: Describe the topic of the project on the basis of why this project is
being done, How thj R

: IS project Improve the existing system.
° SCOpf?: Describe methodology, assumptions and limitations.
o Appllcability: State th icati

* Achievements: Explain what kind of purpose is achieved after completion of project.
*  Organization of Report: Sy

Mmarize remaining chapters of the project report.

((Project Introduction Page format) \\

Chapter 1

Introduction (20 Bold, centered)
Content or text (12, Justified)

Note: Introduction has to cover brief description of the project with minimum 4 pages.

literature/technologies that are fiecessary to complete the project. The student should
present a comparative study of all those technologies/literature.

Chapter 3: Requirements and Analysis (For Application Oriented) OR [Title of

Research Working Chapter] M
% @@/ 7 -




Chapter 4; System Deg;
es . ',
Research W‘"'kl 81 (For Apl‘licution Oriented) OR [Chapter related to
Ch;;plcrl'S: lmplcmentation Testi
* Implementatjg, Esting
or standard datq 'setsp Ssr:; ches: Define the plan of implementation, and the standards
+  Coding Detaj), ahil ¢ In the Implementation,

i ; ) i : > code,
Instead, include d-e EfﬁClcncy: Students not need include full source co
applets code, fo,

I:;IZ ot(l;: 'tmpoﬂant codes (design of new data structure, albjog ntgr?;:
explaining re cilers pie: c).fThe Program code should contain comments ?cc :\:/hy "
does i, or, why it dog. €0 .code does, Comments may be nee.ded l0 expiain Fthe
code With a shoy op g Paicular way. The student can exglain the funcnon(; Id
explain how tpe cod g oy OF that program code. The student dS mude
optimization, € Is efficient and how the students have handled co

+ Testing Approach

» Modificationg and Improvements

Chapter 6: Results and D

iscussio
+ Test Reports: Stude )

el o aent should provide the test results and reports based on the test
Show that it works fine in different conditions of input.

*  User Documentatiop In this section, working of the software should be explained;

also explain its different functions with screen shots. The user document should be
like a manual,

Chapter 7: Conclusions ang Future Work

The conclusions shal| e Summarized with in 2 or 3 pages. This chapter mainly focuses
on:

 Limitations of the Proposed System OR Research
» Future Scop
I

€ describes new areas of investigation and parts of the current work that
was not completed due to time constraints and/or problems encountered.

(xi)  References

In this, students acknowledge the work of others that they have used or adapted in their
own work. Student can follow the given standard for the references for books, Jjournals,
and online material. The citation js mandatory in both the reports,

Eg.
Lipson, Charles (2011). Cite right : A quick guide to citatio
Chicago, the sciences, professions, and more (2nd ed.). Chica
Chicago Press. p. 187. ISBN 9780226484648,

n styles; MLA, APA,
go [ua.]: University of

(xi)  Glossary

Ifany acronyms, abbreviations, symbols, or uncommon terms is used i
then their meaning should be explained where they figst occur.

n the project report



(xiii) APpendiceg
Appendix include SOme

hirlh\ ’ . i
it ratic y cr H . ¢ . 5, certain
illustrative pargg of the Progran Ldﬁtmls like results, mathematical derivations,

- “0de (¢

‘ sryfat | C,
£ class interfaces), user documentation et
7. Evaluatioy

*  During the pre

4 dJect work
by the intern

3 i IrOeo N . ig Sis‘
al guide, S progregs Will be monitored, on fortnightlymomhly be
* 2 copies of Project g !
( H ‘ ’
department, | Copy Forzﬁ lr:ictst)be Submitted to department (I copy to be retained by

N she : i

; shall pe based oy Project Report, Presentation, Viva, and
‘ the Software, i

arries 3 Cregiy Point

e End Examinmio
Dcmonstration 0
*  Project ¢

S.

dvi Semester separatel
T i : y
ype of e\'/aluatnon Total time Max. Marks
W\m minutes |25 |
Viva
: 10 minutes 20
Demonstratlon S minutes h?oﬁ—“%
Report checking S minutes 35
Total Time/ Max, Marks 30 minutes (10
R

Format of Cer

tificate of Evaluation
Certificate of Evaly

ation (14 point, Times, Bold)

sed and evaluated the project
i A R ” submitted by the following student(s).

The project report ha

s been accepted/ rejected for the partial fulfillment of
B.Sc. progarmme,

Signature of the examiner
Name of the examiner

Stamp of the Department

8. Project Viva Voice

gment of the problem during VIVA to
check his coding capabilities. The project can be done in group of at most two or three

students. A big project can be modularized and different modules can be

separate project to different students. :
9. Plagiarism /A /

%

assigned as

I —




