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

Year | Sem Course Code | Paper Title Theory/Practical | Credits
11 I B070101T Problem Solving using Computer Theory 4
1 | B070102P Software Lab using Python Practical 2
1 Il B070201T Database Management Systems Theory 4
1 I B070202P Database Management Systems Lab Practical 2
2 1] B070301T Operating Systems Theory 4
2 1] B070302pP Operating Systems Lab Practical 2
2 v B070401T Computer System Architecture Theory 4
2 v B070402pP Computer System Architecture Lab Practical 2
13 |V B0O70501T Analysis of Algorithms and Data Structures Theory 4
3 v B070502T Soft Computing peory 4
3 |V B070503P | Lab on Algorithms and Data Structures with C++{TifPractical 2
3 v BO70504R Research Project-I " | project 3
3 Vi BO70601T Data Communication and Computer Networks Theory 4
3 vi B070602T | Cyber Security & Cyber Laws Theory 4
3 Vi B070603P Lab on Computer Networks Practical 2
3 Vi BO70604R Research Project-11 Project 3
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Year wise Structure
of
B.Sc. (Computer Science)

Subject prerequisites

To study the Computer Science, a student must have had the subject(s) computer science
OR Mathematics in class/1 2",

T YT

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.
ro2 Inculcating scientitic thinking and awareness among the student.
L
Programme specific outcomes (PSOs)
PEO U | 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,
1 numeric, or graphical methods
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Year wise Structure of B.Sc. for subject Computer Science

TN ".‘"fi'“;;&'—:“:!"{'ﬂ L& ??; TR

Total
“ Subject: Computer Science Credits
2 = of the
& 5 Sem. | Paper | credit | Paper 2 Paper 3 credit | Research | credit | subject
Theory Theory Practical Project
£ 1| Problem 4 |- Software 2 Nil Nil 6
£z Solving using Lab using
& E Computer Python
é v II' | Database 4 T Database 2 Nil Nil 6
Management Management
Systems Systems Lab
£ o L | Operating 4 |- Operating 2 Nil Nil 6
EZ Systems Systems Lab
2§ IV | Computer 4 |- Computer 2 Nil Nil | 6
a8y System System
Architecture Architecture
Lab
V| Analysis of 4 | Soft 4 | Labon 2 | Research| 3 13
s Algorithms and Computing Algorithms Project-1
S Data Structures and Data
7 Structures
> with C++
- VI | Data 4 | Cyber 4 | Labon 2 | Research| 3 13
< Communication Security Computer Project-
™ and Computer & Cyber Networks II
Networks Laws
Total Credits: 50
Practical Evaluation & Assessment
Internal Marks External Marks
Assessment Assessment
Class Interaction 05 Viva Voce 25
Quiz | 10 Execution/Demonstration 20
Quiz 2 10 Write up/theory work 20
Practical Record File 10
25 75
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COS: Introduces the more advanced features of the Python language

Syllabus for B.Sc.: Subject: Computer Science

Programme/Class: Certificate Year: First Semester: First

Subject: Computer Science
Course Code: BO70101T
"Course outeon es:

Course Title: Problem Solving using Computer

CO 11 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. e
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 concept

s and terminology of programming in general.

Credits: 4 Core Compulsory

Max. Marks: 25+75

Min. Passing Marks:

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

Lectures
Computer Fundamentals; Introduction to Computers:

I Characteristics of Computers, Uses of computers, Types 7
and generations of Computers.

programming, Documentation,

Basic Computer Organization -

11 ALU, memory hierarchy, registers, I/O devices. Planning the 8
Computer Program: Concept of problem solving, Problem

definition, Program design, Debugging, Types of errors in

Units of a computer, CPU,

Techniques of Problem Solvin
II1 algorithms, Structured prograi
- methodologies viz. top-down an

g: Flowcharting, decision table,
nming concepts, Programming 7
d bottom-up programming,

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

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

Introduction to Python: Atoms, Identifiers and keywords,
Literals, Strings, Operators (Arithmetic operator, Relational 8
A% operator, Logical or Boolean operator, Assignment,

Operator, Ternary operator, Bit wise operator, Increment or

Decrement operator).
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VI Creating  Python Programs: Input and Output

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 &

Time, Modules, Defining Functions, Exit function, default 7
arguments. File handling in python.

Vil Introduction to Advanced Python: Objects and Classes,
Inheritance, Regular Expressions, Event Driven Programming,

GUI Programming, Basic concepts of concepts of Package and
modules

Suggested Readings:

1. 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. Python Tutorial/Documentatjon www.python.or 2010

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

6. Rober Sedgewick, K Wayne -Introduction to Programming in Python: An
interdisciplinary Approach" Pearson India

Suggestive digital platforms web links-

https://www.pearsoned.c

0.in/pre/book/anita-goel-computer-fundamentals- 1 e-
1/9788131733097

http://docs.python.org/?»/tt:torial/index.html
http://interactivepython.orglcourselib/static/pythonds
http://www.ibibIio.org/g2$wap/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

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

Include all types of questions-essay, short answer, objective; Design to
domain; Exam Blue Print be prepared to ensure inclusion of all types & |
and proper sampling of content; Marking Criteria made known to student
provide written feedback selectively and discuss answers in the
numbers , not names be written to avoid bias in marking;

test all levels of
evels of questions
s; Teacher should
class; Only Role/Code
Display of model answer copies.

After Completion of Unit [ and Unit I1, 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
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If any student does not a
conducted of max. mark

ppear in any one or both class test, a makeup test shall be
s of'§ 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 diff

crent 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: None

Suggested equivalent online courses:

Further Suggestions:

None

[
2% @



Programme/Class: Certificate Year: First Semester: First

Subject: Computer Science

Course Code: BO70102P 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:

L. 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/)

2.

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

3. 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.

WAP 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 nterms: 1 —2/2! + 3/3!-cceee--- 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 defined functions, wherever possible.

I. Write a menu-driven program to create mathematical 3D objects

I. curve
1. sphere
I,  cone
IV. arrow
V. ring
VI.  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 pand h are to
be entered by the user.
3. WAP to calculate the mass m in a chemical reaction. The mass m (in gms) disintegrates

according to the formula m=60/(t+2), where t is the time in hours. Sketch a graph fort
vs. m, where t>=0.

6. A population of 1000 bact
grows as follows:
PO = (15000(1+))/(15+ ¢/

where the time t js measured in hours. WAP o determine the size of the population at given
time tand plot a graph for p vs t for the specified time interval,

w10

eria is introduced into a nutrient medium. The population p

7. lnput initial velocity and acceleration,
of motion:
L velocity wrt time (v=u+tat)
II. distance wrt time ( s=u*t+0.5*a*x)
Il distance wrt velocity ( s=(v*v-u*u)/2*a )

and plot the following graphs depicting equations




W\(car: First Semester: Second
Subject: Computer Science
@talme Management System
Course outcomes:
After the completion of the course the students will be able to:
,I,‘ Und‘erstands the basic concepts of data base management systems.
2. Design E-R diagrams for real world applications.
3. Formulate rela}tim_ml algebraic expressions using relational data models and languages.
4. Apply normalization transaction properties and concurrency control to design database.
3. Analyze the security algorithms for database protection,
Credits: 4 Core Compulsory
e
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0
; 0. of
Uit Topic IlN.Icct{L'lres
Introduction: Database System Concepts, File system vs. database
| system, Database system architecture, Data models and their types,
Data base scheme and instances, Data independence, Database 7
Languages and Interfaces.
Data Modeling Co ncepts
1 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
. L of transactions, concurrent execution schedules and Recoverability,
i Serializability of schedules.Query Processing and Optimization:
E Measures of Query cost, Cost, Evaluation of expression.Optimization:
| Transformation of relational expression, Choice of evaluation plan.
i A% | Concurrency Control: Concurrency Control Techniques: Two phase 8
*E Locking Techniques for Concurrency Control; Time stamping in
B Concurrency control.
E VII Introduction to SQL
- Basic Structure of SQL Query, Set operators, SELECT, UNION,
E INTERSECT, and EXCEPT, Nested queries, Ageregate function, Null 8
| values, Derived Relations, Modification of the Database, Joined
?r relations and up-dates in SQL.
k VIII Database Security
’
E
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Importance of data, Threats and risks, Users and database privileges,

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

_b—‘np,gesml Readings:
I

LU B |

5.

0.

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

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

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

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

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

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

i o
han, 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

1.

4.

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 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 [ and Unit I1, 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.

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 Semestet

Subject: Computer Science

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

Ability 10;

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

Design and implement a database schema for a given problem.
Do connectivity of PHP and MySQL to develop applications.

Credits: 2 Max. Marks: 25+75 Min. Passing Marks:

LS O )

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

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

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 Ma nagement Systems

Note: PHP/MySQL 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.

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

6. Use of COMMIT, ROLLBACK and SAVEPOINT,

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,

2P e




Relational Database Schema - COMPANY

DEPT_LOCATIONS
" DNUMBER DLOCATION
PROJECT
PNAME PLOCATION DNUM

)

PAUNGER
wom:@
PO

——

DEPENDENT
ESSN DEPENDENT_NAME SEX BDATE RELATIONSHIP

Questjons to be performed on above schema

I. Create tables with relevant foreign key constraints
2. Populate the tables with data
3. Perform the following queries on the database :
1. 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

Retrieve all employee names whose address is in ‘Bellaire’

% \@CW




13.

14.
15.

18.

19.

21.

22.

23

24,

25,

. Retrieve the name a

. For every project located in

. Increase the salar

Retrieve all employees who were born during the 1950s

Retrieve all employees in department 5 whose salary is between 50,000 and

60.000(inclusive)

Retrieve the names of a]| employees who do not have supervisors

. Retrieve SSN angd department name for all employees

nd address of all employees who work for the 'Research'
department

Stafford!, list the project number, the controlling

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

For eac.h employee, retrieve 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.

y ofall employees working on the 'ProductX' project by 15%.

Retrieve employee 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 ofall
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 controlling department number for all projects

having more than 5 employees to ‘Bellaire’ and 6 respectively.
27. For each departmen; having more than 10 employees, retrieve the department
N0, no of employees drawing more than 40,000 as salary. _ .
28. Insert a record in Project table which violates referential integrity constraint
with respect to Department number. Now remove the violation by making
Necessary insertion in the Department table,

29. Delete all dependents of employee whose ssn is ‘123456789".
30. Delete ap employee from Em

this employee has some depe
of some dep

ployee table with ssn = ¢ 12345°( mzlake sure that
ndents, is working on some project, is a manager
artment and s Supervising some employees), Check and display

the cascading effect o Dependent and Works on table. In Department table
MGRSSN should be set to default value and in Employee table SUPERSSN
should be set to NULL

31. Perform a query

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

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

e
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Programme/Class: Diploma Year: Second l Semester: Third
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 memory Management schemes and process scheduling algorithms.

3. Apilly process synchronizatjon techniques to formulate solution for critical section
problems,

4. Illustrate concept of disk scheduling,

3. Evaluate process deadlock handling techniques.
———————— 2225 deadlock handling:

Credits: 4 Core Compulsory
Max. Marks; 25+75 Min. Passing Marks:

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

Unit oot o of
opic Lectures
Introduction
1 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

11 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
m 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.
A% I/O Management and Disk Scheduling

I/O devices, and 1/0 subsystems, 1/0 buffering, Disk storage and disk 8
scheduling, RAID.

b
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E& File System; Fije ¢

directories, ang NCept, File organization and access mechanism, File 7
protectio o s.hari“g' File system implementation issues, File system
VI [ Shell Inga ity
| "
i OPtri:}ductmn and Shel| Scripting:  What is shell and various 7
. S ‘ell, Various editors present in linux, Different modes of
Operation in yj editor,
VIII

Suggested Rc:‘dillgm\_
1

2. Abraham Silberscha
3. William Stallings, "

4.
3.

This course can be opted as an el
B. Sc in Engineering and BCA

Suggested Continuous Evaluation Methods:

S e o SR

e

What s shell seri

Pt, Writing and executing the shell script, Shel 8
ned and system variables)

€ system calls, Pipes and Filters, Decision making in
programs (cut else, switch), Loops in shell, Functions, Utility
(grep) L Paste, join, tr, uniq utilities), Pattern matching utility

Variable (user defi

Andrew S, Tanenba

umand H
Pearson, 2014, erbert Bos,

"Modern Operating Systems," Fourth Edition,

tz, Greg Gagne, and p . Galvin, " ting System Concepts,"
Tenth Edition, Wiley, 20]8? SR B el Qperating Sy

Operating Systems: Inter Design Principles," Seventh Edition,
Prentice Hall, 2011, € Systems: Internals and Design Princip

Dhanjay Dhamdhere, "Operating Systems,"

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

and Design" McGraw Hill

ective by the students of following subjects:

Assessment Type: Class Tests (Max. Marks 14)

Suggested Usage:

Include all types of questions-essay,
domain; Exam Blue Print be prepared
and proper sampling of content; Marki
provide written feedback selectively
numbers , not names be written to avo

short answer, objective: Design to test all levels of
to ensure inclusion of all types & levels of questions
ng Criteria made known to students; Teacher should
and discuss answers in the class: Only Role/Code
id bias in marking; Display of model answer copies,

After Completion of Unit I and Unit 11, a fi
conducted.

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

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

rst class test of max. marks of 7 shall be

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: Teacl:ners be trained in construction, advantages, disadvantages and
precautions Wh‘le_’ 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: Assignmen
Suggested Usage; Some class
Unit. Note making techniques b
application analysis and synthe

ts (Max Marks: 4)
assignments shall be given to students at the end of each

. * 1 t
e taught to students; Not just direct questions from notes, bu
sis of that knowledge.

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

e L e anaien: o study this cou rse, a student must have had the subject
Mathematics in class 12t

and Problem solving using computers in first semester.

B i ropgy e
Suggested equivalent online courses:

Further Suggestions:




Lab

1.

11.

12,
13.
14,
A
16.
17.
18.

Course outeomes:

Note: Following exer.

P e
Pl'ogr-"lll‘llTlch]nss;: nll'llﬂ"“l Ycar' Sécong Semester: Third
S

Subject: Computer Science

Course Code: B070302p | Course Tile: Operating Systems Lab

Ability to;

l. Useof Linux ope

4 rating system 3 i ams.
2. Simulate por 2 sy and able to write shell progr

lonstrate the concepts of operating systems.

Credits; 2 Max. Marks: 25475 Min. Passing Marks:

Total No, ut‘Lecturcs-’l'ulorials-I’raclicnl (in hours per week): 0-0-4
Suggested Readings;
1,

Su..lmitabh Das, “Your Unix/Linux: The Ultimate Guide,” McGraw Hill, 2012.
2. er:hard Blum and Christine

Bresnahan, “Linux C nd Line and Shell Scripting Bible,”
Wiley, 2015. resnahan, “Linux Comma

3. Stroustrup Bjarne, Programmine- Principles and Pract: ; .
; 3 : actice Using C++, Addison Y,
USA, 2014, 21 o g8 ng: Principles and Prac g

4. B Balagurusamy, Object Oriente
Pvt. Ltd., India, 2013, 6" oq.

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

on Operating Systems

cises can be performed using Linux or Unix
Usage of following commands:

Is, pwd, tty, cat, who, who am 1, rm, mkdir, rmdlir, touch, cd.
Usage of following commands:

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

commands; chmod, grep, tput
(clear, highlight), bc.

Write a shell seript to check if the number entered at the command line is prime or not.
Write a shell script to modify “cal” command to display calendars of the
specified months,

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

Write a shell script to accept a login name. If not a valid login name display
message — “Entered login name is invalid".
Write a shell script to display date in the mm/dd/yy format.

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

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

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

Write a shell script to check whether the file have all the permissions or not.
Simulate FCFS CPU scheduling algorithm in CH{ Pybliow

Simulate SJF CPU scheduling algorithm in C+f Pylhom

Simulate Priority CPU scheduling algorithm in C+/ Pylhen "
Simulate Round Robin CPU scheduling algorithm in C++

Simulate FIFO page replacement algorithm .in (b "a

Simulate LRU page replacement algorithm in C++ ‘Ht‘m

2 e



Programme/Class: Diplomy

Semester: Fourth

Subject; ¢ oo
Course Code: B070401 T OMputer Science

“Course outcomes:

ourse Titin:
Title: Computer System Architecture

The student will be ahje 4 d
represented, how (he vario he basic art ' 'St o perkrm
s opertiins hiow inslllj-f: C?Pcratlon are pcrforrg:crgcgﬁ ?}{ea(%t);n rt)ﬁtccass):gli?:“l:‘?s e
secompish o e o operatolS are formaye and how these instructions are executed to
devices, the interface betwee These udent can e syt Sqengnzaton, of L, P
architecture of a bagje com uten these devices 1o the System smdgnt o o g oot

Cgisters, bus systend and the interaction flow among them.

Core Compulsory

Min. Passing Marks:

No. of
Lectures

, fixed and floating point 7
racter fepresentation, addition, subtraction,

logic gates, boolean algebra/

i1 ; , Circ _simpliﬁcation, introduction to 8
p-tlops an sequential Circuits, decoders, multiplexers,
Basic Computer Organization and Design:
] Computer registers, bus system, instruction set, timing 7
and control, instructio

: ncycle, memory reference,
Input-output and interrupt.

Central Processin
v logical micro-op
micro programm

g Unit: Register organization, arithmetic and
erations, stack organization, Hardwired vs
ed control. Pipeline control: Instruction 8
pipelines, pipeline performance, super scalar processing,
Pipelining, RISC & CISC
v Programming the Basic Computer: Instruction formats, 7
addressing modes, instruction codes, assembly language
VI |[Memory Organization: Memory device characteristics,
random access memoaries, serial access memories, Multilevel 8
memories, address tra nslation, memory allocation, Main
features, address mapping, structure versus performance.
vl Input-output Organization: Peripheral devices, 1/0
interface, Modes of data transfer: Programmed, Interrupt 8
Driven and Direct Memory Access.

I flife—
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~
2

4

4.

'F_ﬁl—r_??allel
Processing: p,
Imultiprocessq ocessor-level Parallelism,

“Suggested Readings:

v Computer Organization, TMH"
This course can be opted as gy, e

B.

Suggested Continuous Evaluation

1.

rarchitectyre ’ 7

. M. Mano, “Compute
Edition.
W. Stallings, “Computer Opgnn:

s 5 e ; f'ganization - . T
L’;l‘;\(/)[rl‘nanf:;')‘. P'rclnllce Hall of nditaluogg ;1:? /}ii]::lic:ju o Designing for

- M. Mano, "Digital Design®, pagpcqy > €ith Edition,

. Vranasic and Hamacher. - oon Education, New Jersey, 2018, Sixth Edition.

I System Archi
- rchite ’ , ; Thi
ecture”, Pearson Education, New Jersey, 2017, Thir d

lective by the students

Sc. in Electronics, B.Sc, in Phygie of following subjects:
]

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

Methods:
Class Tests (Max. Marks 14)

Asscssment Type:
Suggested Usage:
L':)f:::ji; %L;i‘??h?:;I:]lﬁftézns-essay’ short answer, objective; Design to test all levels of
solitigen sl ess Pl'f?pared o 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 max. marks of 7 shall be
conducted.

After Completion of Unit [1] 4
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)

nd 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;

I e L

Further Suggestions:
None

g s
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f Programme/Class: Diplomg

Subjec; Computer Science

ourse Code: BOT0402p
“Course outcomes:
An ability to understang.

Course Titje.
¢: Computer System Architecture Lab

€01 The functions of y
€0Z Boolean algebrajc
€03 And implementatj

arious hardw,

i '€ components ildi
giirf;:sflfons to digita) st and their building blocks
€04 computer buses ang l ere"tseqUt‘ntialand Combinational circuits

: input :
€05 memory hierarch andpdes/i‘;‘:g;‘tﬂﬂlphera!s
Credits: 2 ary memor,

Semester: Fourth

- Max. Marks: 25475

Min. Passing Marks:

| Total No. of Lectureg.

Tutorials-Practica] (in hours per week): 0-0-4

Practical: 60 Lab Perigs

ETy Instruction format
4096 words 0 34 5
16 bits per
word L Opcode Address J
Basic Computer Instructions
r Memory Reference Registér Reference I Input-Output
|, Create a machine based on the following architecture:
Register Set
IR DR AC AR PC FGI  FGO S I E

' |
o s [ o as[o 1s|[ ou][ o] [1mid [ 1Bit]iBit |[1vit][iBi

|—Symbol Hex Symbol Hex Symbol Hex
F80
INP 0
AND | Oxxx CLA E800 -
ADD | 2xxx CLE E400 OUT | 0
ISZ | Cxxx INC E020

M
s



D [ Txxx hﬁ“’“f'“é\_m-.._..__ﬁ
ADD 1] 3xxx “‘\EL E010
“IDA I| Sxx : SNA_ | Eoog ]
LDAIL SXXX | Indirecy _‘*SET 08
STA_I| 7xxx Addressingh\s‘i'g—---g_q{_]ﬂ__
BUN I 9xxx i E002
BSA 1| Bxxx “"‘--L_-.___EP_QI___
ISZ 1| Dxxx

Refer to Chapte

r-5 of Morri
ITis Mano for description of instructions

i) Create the micro Operations apg

chapter (€xcept interrupts) Desfgnassocmte With instructions as given in the

set. Use this machine for the ::lsmgnnmlgﬁtregISter cectinmery and the instruction

§ of this section,
Create a Fetch routine of the instruction cycle

—

i
) Simulate t

registers in - hexadecimal
reference instructions:

2
=
=
=
—_
9]
—_
=
9]
3
0
(2]
=K
=
[¢’]
—
=]
o Q.

a. CLA

b. CLE e s
f.CIL i. SZA

¢. CMA )

e g, INC k. SZE

h. SPA l. HLT
Initialize the contents of AC to (A937)1, that of PC to (022)sand Eto 1.

5. Simulate the machine for the following memory-reference instructions with I= 0

and address 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. ISZ
¢. LDA
d.STA
e. BUN

6 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.

7. Modify the machine created in Practical | according to the following instruction format:

% 0 fe—




Imtmctitm formay
0 2

; ingly.
; mpaccording
i.  Check the | bit to determine the addressmg mode and then jump
IL



f‘mgramme Class: Bachelor
| In Science

i —
i

Year: Third Semester: Fifth

Subject: Computer Science

Course Code: B070501 T ourse Title: Analysis of Algorithm and Data Structures

ourse outcomes:

qul: Understand that various problem solving categories exist such as; iterative technique,
ivi e_ and conquer, dynamic programming, greedy algorithms. and understand various
searching and sorting algorithms
gg 2: Empl_oy a deep knowledge of various data structures when constructing a program..
3: Design and construct simple object-oriented software with an appreciation for data

abstraction and information hiding.
FO 4: Effectively use sofiware development tools including libraries, compilers. editors,
inkers and debuggers to write and troubleshoot programs.

Credits: 4 Core Compulsory

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

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

i . No. of
e 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

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

v Arrays Arrays: Single and Multi-dimensional Arrays,
Sparse Matrices; 7
v 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
jof Stack and Queue as Linked Lists.
A4 tlccursion: Developing Recursive Definition of Simple Problems 7
nd their implementation; Advantages and Limitations of
Recursion;

VI Trees: Introduction to Tree as a data structure; Binary Trees, §




Binary Search e
- K T g
i[] rees) el Feation, Rmi'f;a\- Al r3
i = _ 5 ere T T R
pegested Readings: i - Fdls “m'“ﬂf,\' Search
Cormen T.H., Lejge
: v L fmn (ha ;
10 AIZOTIhMS, PHY [ qu, o RS E Rivess
. - Catning py. St Ronald | Stein Cliff P
Basse Sara& Ay 8 . Ly, 2000, Yo e o Chifford, Intraduction
’ - Gelde; 1 Edition,
Analvsis, Pearson 2000 3.1 5 - OMput ke
Se g, . 3td Edﬁinn gorithm: Inttoduction to Design and
[)I‘l"'fd{h!\ I.J\-dam, Dat S‘mﬂu;gg A :
Third Edition, Sand algorithm
4 Tenenbaum Aargp M
t5d 4 Augenﬂeiﬂ
Using C and C++, PHI, 2009 Secohnjjozﬁ']“ Langsam Yedidyah, "Data Structures
: ion.

L ¢

M C+4", Cengage Learning. 2012.

res and Pm m o » " )
6 Suggestive digital Platforms v, gram Design in C++", Pearson.

it course can be opted as an elective b
: Y the student i jects:
g SetxMiibndiling Physics Ekctrunic;, nts of fo!lowrng subjects:

Statistics, Engineering and BCA
suppested Continuous Evaluation Methods;

I 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 al| 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 11, a first class test of max. marks of 7 shall be
conducted.

After Completion of Unit 111 and IV, a second class test of max. marks of 7 shall be
conducted,

It-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.

|
¢ y ch as MCQs; True or
—— : Quizzes/ Objective Tests / Recognition Type (such as ‘
?::::s :;Lallzlﬁigfc?assi@ing) /Recall Type -Filling Blanks; One word / Phrase Answers '
(Max Marks: 5)

ra

|
|
]

— i - s, disadvantages and

_ ™ trained in construction, ad\anta’gc\. antages an ‘
Suggcs!ed U?-gl:.p::;::;:?dlﬁ]’crcnl types of objective items; Go beyond factual mlurnmlmul
Precautions whi d L wp 5 slass quiz”.

10 High Order Thinking (HOT) Skills. 1t shall be “End of the class quiz”. o |




|

3. Assessment Type: A-“-*iignmcnm( AX Marks: 4)
~ Suggested Usage: Some class ASsignments. g1 be
| Unit. Note making technjgye ® taught to syygengs;
application analysis anq Synthesis of that knowlcdé;
4. Assessment Type: Clygs lntemction

(Max. marks; 2
Q Course prergquisites: ]I‘o Study thig Course
Mathematics in class 12t 5

2 v 3 ' 'h
given to students at the‘a.nd Dlgt-v;“-hut
Not just direct questions from notes,

» & Student must have had the subject y
ne L : d Computey Fundamentnl, and C++ and Object Orientec
Programming in certificate

“Suggested equivalent onfine Courseg;

17 ] l_n_tps:ffn)tel.ac.in!courses!l06/102/]06!02064/
| ’\

“Further Suggestions:

e

e



programme/Class: Bachejop e

[n Seience

- Semester: Fifth

(‘u;rsc Code: B070502T

Course oufcomes:
Upon the completion of ¢;

IS
concepts and he cap apply t,
dc:-ign suitable Nelll‘al o

Course
em fo Will have the .
Work ﬁgr ::gCtlcal applications 1S knowledgc of soft computmg

ules and reasoning ¢ r real “He Would be able to choose an
I e ol timiza t(;leve hriecision majyroblems. He cap abpropriately use fuzzy
impor alion techy; ues and engﬁcanfoexpen Systems. He would know the
- ramming,

Credits: 4

Lectures

1l Neural Network Architecty
Feed Forward Networks, Rec
And Convergence Rule,Supe
Unsupervised Learning Network,

I Back Propogation Ne

re: Single Layer And Multilayer
urrent Networks. Perception
tvised Learning Network& 8

tworks-I: Perceptron Model, Solution,

I Single Layer, Multilayer Perception Model: {

v 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
V Logic, Fuzzy Sets And Crisp Sets, Fuzzy Set Theory And .
Operations, Properties Of Fuzzy Sets

VI Fuzzy Logic Introduction-II; Fuzzy And Cris;! Relations,
Fuzzy To Crisp Conversion, Membership Functions,

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

Genetic Algorithm-1: Basic Concepts, Working Principle, )
VII Procedures Of GA, Flow Chart Of GA

d@/ - e —




l Genetic Algm‘itlun-ll: e
VIl | Genetic Oper,

Ge T ———

Netic Represorse: ] e T
alors . Presentations (fro. r
8, Mutallon, (i::ncralinn [ et (ledm‘g)’
Al Cycle, 8

('li_ll_c'_‘illiinﬂs(:‘ i i "‘“““\—-.‘,Hh____
et okaran& GLA. Viia 5 \'\ﬁ
'S Raise thesis and f'{ y?'lnk§h[m?m' “Neural Ngg :

| pithmiSY! oo PPlicationg Prentice Hall ;vorlfs,l»uzzy Logic and Genetic
VE derson. James, _Illiloduqt|011 10 Neurg] Ngg 0”|ndla,2003

/] \ p.padhy.”Artificial Intelligence and | works”, ppjj p

ntelligen Syst
Neural Netowyg and Leaming M,

. ublication, Delhi, India
ems” Oxford University Press, USA,

303, dny
~ ¢jmon Haykin,
:'hlifd lz;quion‘ : ’
_course can be opted as an ¢lectiye b
| in Electronics, B.Se, in Physics,
*‘;:-lilllf"ring' B.Sc. Voceational, BCA,B

: i chs, B.Sc. in Malhematics, B.Sc. in
- ~ Ll ) . '} .

~ sted Continuous Evaluation Methods: =4 Maths)
QULEY )

) ~yssessment Type: Class Tegg (Max,

Marks 14)
suggested Usage;

Include all types of questions-essay, shorq answer
Jomain; Exam Blue Print pe Prepared to ensure jng

i : lusion of al| types & levels of questions
o F‘)(rjgp::.risljzzlplf'l:egdg:ccl?‘:im;tma;kmg Criteria made known to students; Teacher should
provi selectively and discuss answers . Only Role/Code
numberg , hot names be written to avo ers in the CI&SS, On y Role

id bias in marking; Display of model answer copies.

, Objective; Design to test all levels of

After Completion of Unit | ang

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 bot

1 h 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,
precautions while preparing different types of obj
information to High Order Thinking (HOT) Skil

, advantages, disadvantages and
ective items; Go beyond factual
Is. 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,

—_—
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<ment Type: Class Inge
\ssess et Faction (Mg,
T markg; )

! )
e I;rt‘l‘cqu'S“eS:
ol e se, a st
(0" gy this cour udent must hgye had the g1
0 Ject Mathem i
atics

. ‘gslt-‘H cquivalent online courses:
QUK htws:Jz/,.wmr.r:lasscen ral.

= Suggestions:
Cilf : :
o Programs in Soft Computing with Python;
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Course outcomes;

P'r

.

]

lication “ata structure and alg
apphicaticil,

|"=I-ugr-.unmefC lags: Bachelgy
of S“i_cﬂ:_'{-___

Semester: Fifth

CO 1: Optimize the solution
€O 2: Assess how the choice
performance of programs,

(0 3: Choose the appropriate

ith respe

CL Lo time ¢
of datg g o

FUcCturesg and

nplexity & memory usage
algorithm design methods impacts the

orithm design method for a specified
CO 4: Solve problems using da

binary search trees and writjy
. Credits: 2

ta Structyreg Such as
& Programs for these

linear ljgts, st
solutions

acks, queues, binary trees,

Min. Passing Marks:

| i UneLions to perform the following:
a) Create a singly linked list of integers,

b) Delete a given integer from the above linked Jis.

¢) Display the contents of the apgye list after deletion,

Write a program that uses functior
a) Create a doubly linked list of integers,

b) Delete a given integer from the above doubly linked [ist.
¢) Display the contents of the above [ist after deletion.

1S t0 perform the following;

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

Write program to implement a double ended queue using
i) array and ‘
i) doubly linked list respectively.

Write a program that uses functions to perform the following:
a) Create a binary search tree of characters. ’ .
b) Traverse the above Binary search tree recursively in Postorder.

Write a program that uses functions to perform the following:
2) Create a binary search tree of integers. ra
b) Traverse the above Binary search tree non recursively in inorder.

d@'/ W
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W

Write program for imp)

i ’ Mentj, th p ,
integers in ascending order 8 the f“"““'mg Sorting methods 1o arran
a) Insertion sor

b) Merge sor

ge a list of

Write program for impk:menti
integers in ascending ordey.

a) Quick sort

b) Selection sort

Write program to im

lem i
comparisons) L "nsertion oy (The program should report the number of

. Write program impleme

, "t Merge Sort(The Program should report the number of
comparisons)

. Write program implemen

; t Heap Sort (The program should report the number of
comparisons)

. Write program implement R

andomized Quick sort (The program should report
the number of comparisons)

rite program for creatjon and traversal of Binary Search Tree.

[IWer—
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wh Year Thind
of Neienee

Progranime Ulase Rachelor ‘

Subject: Compuier Selence
'

Course Code: ROT000 T }‘nurw Fitle: Datn Comm nnlention n

]

L Conrse outeomes:
After the completion of the
o develop underst
To understang de

| course the students will be able:
i

‘s P d —

.; o learn various error detection/eon
[ contro| al

o

- Todeseribe and analyze related tee

hnical, administeativ
—etworking,

Cradits: 4

Max, Marks: 25475

—

—e
Total No. of l.murns-‘l‘ulurlnls-I"rnclh‘:

| Se— e e et

T r——— et e -

Tople

! Introduction to Signals T
|' I Data and Information, Data co
data communication, Components of daty comm
Representation, Datg Flow, Simplex, Hall' Duple
Analog and Digital Signals, Periodic and Aperiog
~_[Vime and Frequency Domain, Composite Signals

mmunication, Characteristics ol

Nemestey Ny

nd Computer Netwinrk

anding of computer networks and communication basies

sign issues and services at different layers of reference models.
ection techniques, routing protacols, congestion
gorithms, and connection establishment/release.

e and soekal aspects of

Core Compulsory

Min. Passing Marks:

(L (in hours per week): d-0-0

No. of
I._vc_ml'us

unication, Daty
No Fall Dupley, 7
lie signals,

[ 11 Basic concepts of Networks: Components of dat_h*ét'mn_n‘un'iicntlmf : h

standards and Organizations, Network Classification, Network
| Topologies ; network Protocol; layered network architecture;
overview of 0S| reference model; overview of TCP/Ip ’ protocol suite,

11 PhyslcaILayer:Cabllng.NetworklnterfaceCard,Transn’ulsslnﬂ'Mdai‘h 7

1_ Devices- Repeater, Hub, Bridge, Switch, Router, Gateway,

e e o

Data Link Layer
v Designing issues, Framing and Data Link

detection schemes (parity, checksums, CRC). |
schemes (Hamming codes, binary convolution ¢

access/Token Ring),
Network Layer
Vv Design issues, Switching, Routing algorithms

B s ———

Internetworking, Internet Protocol (IPvd, 1Pv6),
Internet Control Protocols (IMCP, AR

layer protocols (Simplest, Stop & Wait ARQ, Go-Back-N ARQ,
Selective  Repeat  ARQ, Sliding Window), MAC sublayer
Ethernet, ALOHA, CSMA family, Contention-fiee

Link state, Flooding, Broadeast, Multicast), Packet Seheduling,

P, DI HCP), N lobile 1P, _

Control, o
ITor correction 8
vdes), Data link

(Shortest path 8

IP addressing,
M




i il 3 .
[ransport Layer

Vi Iransport lq)fur' services,  Connection establishment  and 8
ll-‘ﬁl'dﬂ.\\‘ll. TCP. UDP, Congestion Control, Quality of Service,
Domain Name § stem. World Wide Web.

VI Applisation Layer : Application layer protocols and services - 7
Domain name system, HTTP, WWW, telnet, FTP, SMTP
VI |Network Security : Common Terms, Firewalls, Virtual Private z

Networks
T 1 L
Suggested Readings:

Andrew S. Tanenbaum ang David J. Wetherall, "Computer Networks," Fifth Edition,
Pearson, 2014,
William Stallings, "Data and Computer Communications", Tenth Edition, Pearson, 2013.

3. Behrouz A. Forouzan, "Data Communications and Networking," Fourth Edition,
McGraw-Hill H igher Education, 2007

!‘1.)

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

Suggested Continuous Evaluation Methods:
L. 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 bjas 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 111 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 § 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: 3)

Suggested Usage: Teachers be trained in construction, advantages, disadvantages and
precautions while preparing different types of objective items; Go beyond factug]
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
L Unit. Note making techniques be taught to students; Not just direct questions from notes,
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J 4. Assessment Type: Clagy Interaction

" Course Prerequisites: To 51,
Mathematics in ¢jaqq 12, In ag

Analysig of Algorithm and Da
Suggested equivalent online

(Max. marks: 2)

Y this course, 4 student must | have had the subject _
dition, the basjc knowledge of DEMS, Operating System,
ta Structure jg required.

Courses:

Further Suggestions:

e SN
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| Programme Class: Bachelor ,|
In Science |

———
Year: Third | Semester: Six |

Subject: Computer Science

e —

Course Code: B0 706027 Co

—— o atani S e E— {

urse Title: Cyber Security & Cyber Laws

Course outcomes: Afier the completion of the course the students will be able to:

I. Understand types of information, cyber threats, and national/international cyber security
standards,

2. Do mathematical modeling and development of security techniques and information I
system.

| 3. Develop understanding of legal issues related to cyber security.
4. Apply ethical princ; les/responsibilities in cyber practices.
|

Credits: 4 Core Compulsory
—_—m
Max. Marks: 25+75 Min. Passing Marks:
—

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0
L-_-—_—q__-‘_ﬁ_'————_

: | | No. of
Unit ]

Topic i Lectur
I cs
| Introduction: Introduction to Information System. Type of |
| information system, Development of information system. |
CIA model of Information Characteristics. Introduction to
i' ‘ Information Security, Need of In formation Security. Cyber
;' Security, Business need, Ethical and Professional issues of
security,
f Information Security Model, Component of an Information
‘ 11 security, Aspect of information security, Security attacks g
(Active and Passive Attacks), Security mechanism and
Security Services (X.800).
Information  Security Techniques, Introduction to
111 Cryptography: Terminology, cryptanalysis, Security of
algorithms, Substitution Cipher and Transposition Cipher, 7
Single XOR ., One-way Pad,
v Cryptographic Protocols-I: Arbitrated and Adjudicated 8
Protocol, One- Way Hash function,

Vv Cryptographic  Protocols-II: Public key cryptography. F

Digital - Signature, Digital Watermarking Technique:
Characteristics and Types.

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

VIl Cyber Laws I: Information Security Standards, IT act

2000 Provisions, Introduction to digital laws,

|
.’ 7
. . _'____-_-__—‘——————.4
Vi Cyber Laws II: cyber laws, intellectual property rights, | 8
right laws, patent laws, software license. I
copyright laws, p A ____%i%_ -




Suggested Readings;
I. Michael E, Whitman and Herbert J, Mattord,
Edition, Cengage Learning, 2017,
Douglas J. Lando|l, "Information Security Policies, Procedure, and Standards: A
Practitioner's Reference," Cre Press, 2016.
3. Harold 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,
—ears

e e —— ———— o -

"Principles of Information Security," Sixth

2

This c_nursc can be opted as an elective by the students of following subjects;
B.Scin Eleetronics, Physics, mathematics, Engincering, B.Sc. Voentional, BCA and MCA

Suggested Continugus Evaluation Methods:

. Assessment Type: Class Tests (Max. Marks 14)
Suggested Usage: .
Include all types of questions-essay, short answer, objective; Design to test al! Icvcl:s nf
domain; Exam Blue 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 should
provide written feedback selectively and discuss answers in the class; Only Rolc!(‘?odc
humbers , 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 max. marks of 7 shall be
conducted.

After Completion of Unit 111 and IV, a second class test of max. marks of 7 shall be
conducted.

[Fany 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",

LS. 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:

) *5”‘8@7 W —
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Programme/C lass: Bachelor Year: Third Semester: Six
of Science '

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

COl Understand ang explain the concept of Data Communication and networks,
layered architectyre and their applications.

c02 Analyze and Set up protocol designing issues for Communication networks.

Co3 Evaluate data communication link considering elementary concepts of data link
layer protocols for error detection and correction. q
CO4 Apply various network layer techniques for designing subnets and supernets an
analyze packet flow on basis of routing protocols, o
COs Estimate the congestion control mechanism to improve quality of service 0
networking application
Credits: 2 Core Compulsory
—
Max, Marks: 25+75 Min. Passing Marks:
L Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4

Software Lab based on Computer Networks:

Implement the concepts of Com puter Networks such as:
1. 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

L. 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.

However, it is not mandatory for a student (o work on a real-ljfe project. The student
can formulate a project problem with the help of his Guide and submit the project
proposal of the same. Approval of the project proposal is mandatory, If approved,

ﬁ\% W mae—
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l‘lnt.s'lu]dum “an commence Working on i, and complete it, It is upon the student to
:.‘u:} the same project of v semester to VI semester OR choose a new project for VI
semester. Use the Jatest versions of the sofiware packages for the development of the
project,

Software and Broad Ideas of Application

l‘,:u!gu.ages - C, C++, Java, VC++, C#, R,Python

Scripting Languages - pH PJSP, SHELL Scripts (Unix), TeL/TK

.N‘ET Platform - F#,C#. Net, Visual C#. Net, ASP.Net

Middle Ware(Conmnncﬂt} Technologies - COM/DCOM, Active-X, EIB
Front-End/GU] 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 - Financial / Insurance / Manufacturing /
Multimedia / Computer Graphics / Instructional Design/ Database Management
System/  Internet / Ingrapet /" Computer Networking-Communication Software
development/ E-Commerce/ ERP/ MRP/ TCPp.[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 V in spiral binding and these chapters
have also to be included in Semester V] 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:

Oy M—
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Sample format of Title page is given below. Students should follow the given
format,

/ (Al the text should he iy Times New Roman)

<TITLE OF Ty
(NOT EXCEEDING

1E PROJECT>
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)
RSITY/COLLEGE NAME (14 BOLD, CAPS)
d to University Name) (12, Title case, bold, talic)

UNIVE
Affiliate

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

YEAR (12 bold) /

Po—
2 ¥




(ii) (ﬁ)righml Copy of the Approval p
hflmplc Proforma of Project p
Biven format,

roforma of the Project Proposal: |
foposal is given below. Students should follow the

/ I‘RO}"ORM:\ FOR THE APPROVAL OF PROIECT PROPOSAL
(Note; f\III entries of'the proformg oF appraval should be filled up with appropriate and
complete u[\{ |v.'|rmulrm|. Incomplete proforma of approyal in any respect will be rejected)
ollnoy,........

1. Nume of the Student
2. Title of he Project

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

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

Signature of the Student
ate

Signature of the Guide
Date:.....ovvee,

Signature of the Project Coordinator
LB /.17, M

(i)  Certificate of Authenticateg work:

Sample format of Certificate of Authenticated work is given below. Students

should follow the given format, Also, HEIstnstitutes/Colleges are required to
give plagiarism report for the project work.

UN]VERS]TY/COLLEGE NAME (14 BOLD, CAPS)
(Affiliated to Universigy Name) (13, bold, italic)
CITy NAME-PINCODE (13 bold, CAPS)

DEPARTMENT NAME (14 BOLD, CAPS)
College Logo

CERTIFICATE (14 BOLD, CAPS, underlined, centered)

This is to certify that the project entitled, "Tile ofThe Project" s bonafied work of
NAME OF THE STUDENT bearing Roll No, submitted in partia] fulfillment of the
requirements for the award of degree of BACHELOR OF SCIENCE in COMPUTER
SCIENCE from University Name, (12, times new roman, justified)

Name of Internal Guide (12 bold) Name of Coordinator

(Don't write names of lecturers or HOD)

External Examiner

Date: College Seal

ﬁ\%@m/ 7/




(iv)

(v)

(vi)

(vii)

( (Project Abstract page format) \

start with | tah Space.
! J

g;'l‘i;ﬁ;u:c‘ from other Institute of National Importance (to be issued by the
+ A the photocopy of the certificate is to be attach)

Abstract

l"r[::.s)should be one/two short Paragraphs (100-150 words total), summarizing the
Project wark, It will not pe & re-statement of the original project outline. A
suggested flow s back

ground, project aims and main achievements. From the
abstract, 5 reader shoy|q be able

and, it should presen; results of which they may wish to know more details.

Abstract (20bold, caps, centered)

Content goes here (12, justified)

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

Acknow ledgements

This should EXpress student’s gratitude to those who have helped in the
Preparation of project,

ACKNOWLEDGEM ENT (20, BOLD, ALL CAPS, CENTERED)

Declaration

(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 praject is done in partial fulfilment of the requirements for the award of

degree of BACHELOR OF SCIENCE to be submitted as IV OR V]| semester
project as part of our curriculum,

\ Name and Signature of the Student

@@/, 7 —




(viii)  Table of
The table

report. The stud

associated
given bejo

Obgectives

Purpose
Scdhe

Balc Modules
Dat Design

Cmucnts

of ¢co

Pages.

he fo rm
Ww.

g[:ﬂpter 2: Survay ofTech.n-ol-ogies

Requirements Specifi

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

Chapter s5: Implementation ang Testing

Chapter 6: Results angd Discussion

REFERENCES

GLOSSARY
APPENDICES

Ntentg gives the re
en Woulq need to

atting

" ] [)r lhc
aders g yiew of the dclmlcq Slm{-n(ljli:?rs with
provide section and subsection hcfl li(}:ns are
details of (hege sections and subsec

Chapter 3. 'ii'é"i;}}'é;;%'éii{s";{ﬁ'& Analysis
Prablem Definition L ¥

cation

centered)

using worq processing software.

01(no bold)
03

(ix)  List of Tables

List of all the tables in the project along with their

page numbers,

List of Tables (20 bold, centered, Title Case)

Should be generated automatically using word processing software,
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(x) List ofr

. igurey
List of g th

c ﬁgures v
+ Braphs
numbers, 8raphg

; i ir page
» Charts ete. i the project along with their p

Chapter 1: Ingy,
The introduction IS as given below:
» Background: A brief‘detail

. s lation to
: of background ang framework of project and its re
work done i the area,

*  Objectives: poj,

duction

It wise Statement of the

aims and objectives of the project
* Purpose, Scope gng Applicability: The description of Purpose, Scope, and
Applicability are given beoyy-
° Purpose: p

f the project on the basis of why this project is
i tone: ject improve the existing system.

» assumptions and limitations.
©  Applicabilit :

* Achievements: Explain what kind of p

i ject.
urpose is achieved after completion of projec
* Organization of Report: Summarize re

maining chapters of the project report.

((iject Introduction page format) \
Chapter 1

Introduction (20 Bold, centered)
Content or text (]2,jusiiﬁed)

- ; T poy
Note: Introduction has to cover brief description of the project with minimum 4 pag

o _/

" . : ¢
Chapter 3: Requirements and Analysis (For Application Oriented) OR [Title o
ap :
Research Working Chapter]

\
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Chapter 4; System 1
W c8
Research Wnrk[ Sign (For f\Pplicutiun Oriented) OR [Chapter related to

Cha;ptml- 5 Implcmentmiml and Tegy

« Implemengy¢; ng
or standard dal(:lselsppgsl?lm]& Define the plan of implementation, and the standards

; : M the jimp| i

: Codmg Details Tplementation,
instead, include ::[d :1310 28 Iciency: Students not need include full sourcc_codc-
applets code forms o \mportant coges (design of new data structure, algorithms,
explaining th’e Workmd? €1C). The Program code should contain comments n{fcdcd fqr
g Wy & a piece of ¢ode does. Comments may be needed to explain why It
a5l with'a gl ?es a particylgp Way. The student can explain the function of‘thg
explain how e ° :ihe o DAL Screen of that program code.. The student Shoucil

c i ;

optimization, 0de is efficient and how the students have handled code

+ Testing Approach

Modiﬁcations and Impmvements

Chapter 6: Resulgs and Discyssig,

. cTaeSS:Sltlep]orts: Stu.dem should provide the test results and reports based on the test
User 1;) SHOW that It works fine i different conditions of input. )
. OcUmentation: [ thi section, working of the software should be explained;

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

Chapter 7: Conclusions ang Future Work

The conclusions sha] pe Summarized with in 2 or 3 pages. This chapter mainly focuses
on:

 Limitations of the Proposed System OR Research
* Future Scope 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, journals,
and online material. The citation is 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.
2o [u.a.]: University of

(xii)  Glossary

[fany acronyms, abbreviations, symbols, or uncommon terms is used in th
then their meaning should be explained where they fist occur,

€ project report
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(xiii) :\ppcmlices
.\pl‘lcnlllx il'lL‘hI(lC Some rl
illustrative pargs of () r d
. e n )
Program co « class i“tcrﬁtccg) user documentation etc.
7. Evaluation

*  During the Project Wor

by the interng) Luide

2 copies of Pro;
Ject Re

departmen, 1 ¢ e

o COpY for g
End I:xammminn shal

DcmonSlralion of the Snﬂ“;&‘:ased on p
(R

foject Report, Presentation, Viva, and
*  Project caryi

€8 3 Credit Points,

Duration for]

roup);
E N
ot e:;{:l:i:::nn nVandy Semester separately
Presentation Igt;li:lz::s %"?-_M_a"‘_s_
Viva
10 mi

Demonstration 5 m"i:E:;:S ig
Report checking S minutes 35 ]
Total Time/May. Marks 30minutes (100 |

sdlines (2100 T |

Format

of Certificate of Evaluation
Certificate of

Evaluation (14 point, Times, Bold)
Th]s!.{ is‘ to ceﬁrtif Y that the unders igned have assessed and evaluated the project
\;uor titled «, ., T, submitted by the following student(s).

©

The project report ha

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

Signature of the examiner
Name of the examiner

Stamp of the Department

8. Project Viva Voice

Student may be asked to write code for some segment
check his coding capabilities. The project can be done

students. A big project can be modularized and differe
scparate project to different students,

9, Plagiarism 7 / |
8%

nt modules can be assigned as

i —

; o ain
results, mathematical derivations, cert

* 1S progregy Will be monitored, on fortnightly/monthly basis,

P submi to be retained by
tudent) Mitted to department (I copy to

of the problem during VIVA to
in group of at most two or three



