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B.Te�h. - COMPUTER SCIENCE AND ENGINEERING

COURSE STRUCTURE & SYLLABUS

 (R22 Regulations) 

Applicable from AY 2022-23 Batch 

Course L T p 

Matrices and Calculus 3 1 0 

Engineering Chemistry 3 1 0 

Programming for Problem Solving 3 0 0 

Basic Electrical Engineering 2 0 0 

Computer Aided Engineering Graphics 1 0 4 

Elements of Computer Science & Engineering 0 0 2 

Engineering Chemistry Laboratory 0 0 2 

Programming for Problem Solving Laboratory 0 0 2 

Basic Electrical Engineering Laboratory 0 0 2 

Induction Programme 
Total 12 2 12 

Course L T p 

Ordinary Differential Equations and Vector Calculus 3 1 0 

Applied Physics 3 1 0 

Engineering Workshop 0 1 3 
' English for Skill Enhancement 2 0 0 

Data Structures 3 0 0 

Applied Physics Laboratory 0 0 3 
Data Structures Laboratory 0 0 2 

English Language and Communication Skills Laboratory 0 0 2 

IT Workshop 0 0 2 

Environmental Science 3 0 0 

Total 14 3 12 

Course Title L T p 

Analog and Digital Electronics 3 0 0 

Python Programming 3 0 0 

Computer Oriented Statistical Methods 3 1 0 

Computer Organization and Architecture 3 0 0 

Database Management Systems 3 0 0 

Python Programming Lab 0 0 3 

Database Management Systems Lab 0 0 3 

Gender Sensitization Lab 0 0 2 

Skill Development Course (Data visualization- R 0 0 2 
Programming/. Power Bl) 
Human Values & Ethics 2 0 0 

Total 17 1 10 
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II YEAR II SEMESTER 

S. No. Course Course Title L T p Credits Code 
1 Discrete Mathematics 3 0 0 3 

2 Business Economics & Financial Analysis 3 0 0 3 

3 Operating Systems 3 0 0 3 

4 I Object Oriented Programming through Java 3 0 0 3 

5 Software Engineering 3 0 0 3 

6 Operating Systems Lab 0 0 2 1 

7 Object Oriented Programming through Java Lab 0 0 2 1 

8 Real-time Research Project/ Societal Related 
0 2 

Project 
0 4 

9 Skill Development Course (Node JS/ React JS/ 0 0 2 1 

Django) 
10 Constitution of India 3 0 0 0 

Total 18 0 10 20 

Ill YEAR I SEMESTER 

I S. No. Course Course Title L T p Credits Code 
1 Design and Analysis of Algorithms 3 1 0 4 
2 Computer Networks 3 0 0 3 

3 DevOps 3 0 0 3 

4 Professional Elective-I 3 0 0 3 

5 Professional Elective -II 3 0 0 3 

6 Computer Networks Lab 0 0 2 1 

7 DevOps Lab 0 0 2 1 

8 Advanced Communication Skills Lab 0 0 2 1 

9 Intellectual Property Rights 3 0 0 0 

10 Skill Development Course (UI design- Flutter) 0 0 2 1 

Total 18 1 8 20 

Ill YEAR II SEMESTER 

S. No. Course Course Title L T p Credits Code 
1 Machine Learning 3 0 0 3 

2 Formal Languages and Automata Theory 3 1 0 4 

3 Artificial Intelligence 3 0 0 3 

4 Professional Elective - Ill 3 0 0 3 

5 Open Elective-I 3 0 0 3 

6 Machine Learning Lab 0 0 2 1 

7 Professional Elective-Ill Lab 0 0 2 1 

8 Industrial Oriented Mini Project/ Internship/ Skill 
0 0 4 2 

Development Course (Big data-Spark) 
9 Cyber Security 3 0 0 0 

Total 18 1 8 20 
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B.Tech. in COMPUTER SCIENCE AND ENGINEERING

COURSE STRUCTURE & SYLLABUS 

Ill YEAR I SEMESTER 

S. No.
Course 

Code 

1 
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10 
11 

Ill YEAR II SEMESTER 

S. No. 
Course 

I� Code

1 
2 

3 

4 
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6 

7 

8 

9 
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(R22 Regulations-Autonomous) 

Applicable from 2022-23 Batch

' 

Course Title 
'11!, 

Design and Analysis of Algorithms 
Computer Networks 
Web Technoloqies 
Professional Elective-I 
Professional Elective -11 
Computer Networks Lab 
Web Technologies Lab 
Advanced English Communication Skills Lab 
Logical Reasoning - 1 
Intellectual Property Rights 
Skill Development Course(UI Design-Flutter) 

Total 

Course Title ;;,Ji•'- , 
1, 

Cloud Computing 
Automata Theory and Compiler Design 
Machine Learning 
Professional Elective - Ill 
Open Elective-I 
Machine Learning Lab 
Professional Elective-Ill Lab 
Cloud Computing Lab 
Logical Reasoning - II 
Industrial Oriented Mini Project/ Internship/ 
Skill Development Course (Big data-Spark) 
Environmental Science 

Total 

L 

3 

3 

3 

3 

3 
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Professional Elective - I 

Artificial Intelligence 

Advanced Computer Architecture 

Data Analytics 

Image Processing 

Principles of Programming Languages 

Professional Elective - II 

Cyber Security 

Embedded Systems 

Information Retrieval Systems 

Soft Computing 

Natural Language Processing 

Professional Elective - Ill 

Full Stack Development 

Internet of Things 

Scripting Languages 

Mobile Application Development 

Software Testing Methodologies 

Professional Elective - Ill Lab 

Full Stack Development Lab 

Internet of Things Lab 

Scripting Languages Lab 

Mobile Application Development Lab 

Software Testing Methodologies Lab 

Open Elective - I 

1. Data Structures
2. Database Management System

·...o . 
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B.Tech. I Year I Sem.

Course Objectives: 

COMPUTER AIDED ENGINEERING GRAPHICS 

{Common to CSE,CSE{DS)) 
L T P C 
1 0 4 3 

• To develop the ability of visualization of different objects through technical drawings
• To acquire computer drafting skill for communication of concepts, ideas in the design of

engineering products

Course Outcomes: At the end of the course, the student will be able to: 
• Apply computer aided drafting tools to create 2D and 3D objects
• sketch conics and different types of solids
• Appreciate the need of Sectional views of solids and Development of surfaces of solids
• Read and interpret engineering drawings
• Conversion of orthographic projection into isometric view and vice versa manually and by using

computer aided drafting

UNIT-I: 
Introduction to Engineering Graphics: Principles of Engineering Graphics and their Significance, 
Scales- Plain & Diagonal, Conic Sections including the Rectangular Hyperbola- General method only. 
Cycloid, Epicycloid and Hypocycloid, Introduction to Computer aided drafting - views, commands and 
conics 

UNIT- II: 
Orthographic Projections: Principles of Orthographic Projections - Conventions - Projections of 
Points and Lines, Projections of Plane regular geometric figures. Auxiliary Planes. Computer aided 
orthographic projections - points, lines and planes 

UNIT-Ill: 
Projections of Regular Solids - Auxiliary Views - Sections or Sectional views of Right Regular Solids -
Prism, Cylinder, Pyramid, Cone - Auxiliary views, Computer aided projections of solids - sectional 
views 

UNIT-IV: 
Development of Surfaces of Right Regular Solids - Prism, Cylinder, Pyramid and Cone, Development 
of surfaces using computer aided drafting 

UNIT-V: 
Isometric Projections: Principles of Isometric Projection - Isometric Scale - Isometric Views -
Conventions - Isometric Views of Lines, Plane Figures, Simple and Compound Solids - Isometric 
Projection of objects having non- isometric lines. Isometric Projection of Spherical Parts. Conversion of 
Isometric Views to Orthographic Views and Vice-versa -Conventions. Conversion of orthographic 
projection into isometric view using computer aided drafting. 

TEXTBOOKS: 
1. Engineering Drawing N.D. Bhatt/ Charotar
2. Engineering Drawing and graphics Using AutoCAD Third Edition, T. Jeyapoovan, Vikas: S.

Chand and company Ltd.

REFERENCE BOOKS: 
1. Engineering Drawing, Basant Agrawal and CM Agrawal, Third Edition McGraw Hill
2. Engineering Graphics and Design, WILEY, Edition 2020
3. Engineering Drawing, M. B. Shah, B.C. Rane/ Pearson.
4. Engineering Drawing, N. S. Parthasarathy and Vela Murali, Oxford
5. Computer Aided Engineering Drawing - K Balaveera Reddy et al - CBS Publishers

Note: - External examination is conducted in conventional mode and internal evaluation to be done by 
both conventional as well as using computer aided drafting. 
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APPLIED PHYSICS 

B.Tech. I Year II Sem.

Pre-requisites: 10 + 2 Physics 

Course Objectives: The objectives of this course for the student are to: 
1. Understand the basic principles of quantum physics and band theory of solids.

L T P C 

3 1 0 4 

2. Understand the underlying mechanism involved in construction and working principles of
various semiconductor devices.

3. Study the fundamental concepts related to the dielectric, magnetic and energy materials.
4. Identify the importance of nanoscale, quantum confinement and various fabrications

techniques.
5. Study the characteristics of lasers and optical fibres.

Course Outcomes: At the end of the course the student will be able to: 
1. Understand physical world from fundamental point of view by the concepts of Quantum

mechanics and visualize the difference between conductor, semiconductor, and an insulator by
classification of solids.

2. Identify the role of semiconductor devices in science and engineering Applications.
3. Explore the fundamental properties of dielectric, magnetic materials and energy for their

applications.
4. Appreciate the features and applications of Nanomaterials.
5. Understand various aspects of Lasers and Optical fiber and their applications in diverse fields.

UNIT -1: QUANTUM PHYSICS AND SOLIDS 

Quantum Mechanics: Introduction to quantum physics, blackbody radiation - Stefan-Boltzmann's law, 
Wein's and Rayleigh-Jean's law, Planck's radiation law - photoelectric effect - wave particle duality 
and de - Broglie hypothesis, Davisson and Germer experiment -Heisenberg uncertainty principle -
Physical significance of wave function - time independent Schrodinger wave equation - particle in one 
dimensional potential box. 
Solids: Free electron theory (Drude & Lorentz, Sommerfeld) - Fermi-Dirac distribution - Bloch's 
theorem -Kronig-Penney model - E-K diagram- effective mass of electron-origin of energy bands­
classification of solids. 

UNIT -11: SEMICONDUCTORS AND DEVICES 

Intrinsic and extrinsic semiconductors - Hall effect - direct and indirect band gap semiconductors 
construction, principle of operation and characteristics of P-N Junction diode, Zener diode and bipolar 
junction transistor (BJT)-LED, PIN diode, avalanche photo diode (APO) and solar cells, their structure, 
materials, working principle and characteristics. 

UNIT - Ill: DIELECTRIC, MAGNETIC AND ENERGY MATERIALS

Dielectric Materials: Basic definitions- types of polarizations (qualitative) ferroelectric, piezoelectric, 
and pyroelectric materials - applications - liquid crystal displays (LCD) and crystal oscillators. 
Magnetic Materials: Hysteresis - soft and hard magnetic materials - magnetostriction, 
magnetoresistance - applications - bubble memory devices, magnetic field sensors and multiferroics. 
Energy Materials: Conductivity of liquid and solid electrolytes- superionic conductors - materials and 
electrolytes for super capacitors - rechargeable ion batteries, solid fuel cells. 

UNIT - IV: NANOTECHNOLOGY

Nanoscale, quantum confinement, surface to volume ratio, bottom-up fabrication: sol-gel, precipitation, 
combustion methods - top-down fabrication: ball milling - physical vapor deposition (PVD) - chemical 
vapor deposition (CVD) - characterization techniques - XRD, SEM & TEM - applications of 
mi'ne ateria s 

�• I . • • 
Dr. Md. SHAREEFUDDIN

A . 
M.Sc., Ph.D.ssoc1ate Professor . Dep?rtment of PhysicsUn1'-'.ers1ty College of Sr: ;Osman,a University, Hydp•

•-tSc., Pti.:) 
Associate Professv, ,: , 'hysics 
University College of Science, OU,Hyd-007 







B.Tech. I Year II Sem.

ENGLISH FOR SKILL ENHANCEMENT 

COMMON TO CSE & CSE(DS) 

Course Objectives: This course will enable the students to: 

L T P C 

2 0 0 2 

1. Improve the language proficiency of students in English with an emphasis on Vocabulary,
Grammar, Reading and Writing skills.

2. Develop study skills and communication skills in various professional situations.
3. Equip students to study engineering subjects more effectively and critically using the theoretical

and practical components of the syllabus.

Course Outcomes: Students will be able to: 
1. Understand the importance of vocabulary and sentence structures.
2. Choose appropriate vocabulary and sentence structures for their oral and written

communication.
3. Demonstrate their understanding of the rules of functional grammar.
4. Develop comprehension skills from the known and unknown passages.
5. Take an active part in drafting paragraphs, letters, essays, abstracts, precis and reports in

various contexts.
6. Acquire basic proficiency in reading and writing modules of English.

UNIT - I 

Chapter entitled 'Toasted English' by R.K.Narayan from "English: Language, Context and 

Culture" published by Orient BlackSwan, Hyderabad. 
Vocabulary: The Concept of Word Formation -The Use of Prefixes and Suffixes - Acquaintance with 

Grammar: 

Reading: 

Writing: 

UNIT -11 

Prefixes and Suffixes from Foreign Languages to fonn Derivatives - Synonyms and 
Antonyms 
Identifying Common Errors in Writing with Reference to Articles and Prepositions. 
Reading and Its Importance- Techniques for Effective Reading. 
Sentence Structures -Use of Phrases and Clauses in Sentences- Importance of Proper 
Punctuation- Techniques for Writing precisely- Paragraph Writing - Types, Structures 
and Features of a Paragraph - Creating Coherence-Organizing Principles of 
Paragraphs in Documents. 

Chapter entitled 'Appro JRD' by Sudha Murthy from "English: Language, Context and Culture" 

published by Orient BlackSwan, Hyderabad. 
Vocabulary: Words Often Misspelt - Homophones, Homonyms and Homographs 
Grammar: Identifying Common Errors in Writing with.Reference to Noun-pronoun Agreement and 

Subject-verb Agreement. 
Reading: Sub-Skills of Reading - Skimming and Scanning - Exercises for Practice 

Writing: 

UNIT - Ill 

Nature and Style of Writing- Defining /Describing People, Objects, Places and Events 
- Classifying- Providing Examples or Evidence.

Chapter entitled 'Lessons from Online Learning' by F .Haider Alvi, Deborah Hurst et al from 
"English: Language, Context and Culture" published by Orient BlackSwan, Hyderabad. 
Vocabulary: Words Often Confused - Words from Foreign Languages and their Use in English. 
Grammar: Identifying Common Errors in Writing with Reference to Misplaced Modifiers and 

Tenses. 
Reading: Sub-Skills of Reading - Intensive Reading and Extensive Reading - Exercises for 

Practice. 







B.Tech. I Year II Sem.

APPLIED PHYSICS LABORATORY 

((COMMON TO CSE & CSE(DS)) 

Course Objectives: The objectives of this course for the student to L T P C 

0 0 3 1.5 

1. Capable of handling instruments related to the Hall effect and photoelectric effect experiments

and their measurements.

2. Understand the characteristics of various devices such as PN junction diode, Zener diode, BJT,

LED, solar cell, lasers and optical fiber and measurement of energy gap and resistivity of

semiconductor materials.

3. Able to measure the characteristics of dielectric constant of a given material.

4. Study the behavior of B-H curve of ferromagnetic materials.

5. Understanding the method of least squares fitting.

Course Outcomes: The students will be able to: 

1. Know the determination of the Planck's constant using Photo electric effect and identify the

material whether it is n-type or p-type by Hall experiment.

2. Appreciate quantum physics in semiconductor devices and optoelectronics.

3. Gain the knowledge of applications of dielectric constant.

4. Understand the variation of magnetic field and behavior of hysteresis curve.

5. Carried out data analysis.

LIST OF EXPERIMENTS: 

1. Determination of work function and Planck's constant using photoelectric effect.
2. Determination of Hall co-efficient and carrier concentration of a given semiconductor.

3. Characteristics of series and parallel LCR circuits.
4. V-1 characteristics of a p-n junction diode and Zener diode

5. Input and output characteristics of BJT (CE, CB & CC configurations)

6. a) V-1 and L-1 characteristics of light emitting diode (LED)

b) V-1 Characteristics of solar cell

7. Determination of Energy gap of a semiconductor.
8. Determination of the resistivity of semiconductor by two probe method.

9. Study B-H curve of a magnetic material.

10. Determination of dielectric constant of a given material

11. a) Determination of the beam divergence of the given LASER beam

b) Determination of Acceptance Angle and Numerical Apertureof an optical fiber.

12. Understanding the method of least squares- torsional pendulum as an example.

Note: Any 8 experiments are to be performed. 

REFERENCE BOOK: 

1. S. Balasubramanian, M.N. Srinivasan "A Text book of Practical Physics"- S Chand Publishers,

2017.





ENGLISH LANGUAGE AND COMMUNICATION SKILLS LABORATORY 

COMMON TO CSE & CSE(DS) 
B.Tech. I Year II Sem. L T P C 

0 0 2 1 

The English Language and Communication Skills (ELCS} Lab focuses on the production and 

practice of sounds of language and familiarizes the students with the use of English in everyday 
situations both in formal and informal contexts. 

Course Objectives: 
✓ To facilitate computer-assisted multi-media instruction enabling individualized and

independent language learning
✓ To sensitize the students to the nuances of English speech sounds, word accent,

intonation and rhythm
✓ To bring about a consistent accent and intelligibility in students' pronunciation of

English by providing an opportunity for practice in speaking
✓ To improve the fluency of students in spoken English and neutralize the impact of

dialects.
✓ To train students to use language appropriately for public speaking, group discussions

and interviews

Course Outcomes: Students will be able to: 
✓ Understand the nuances of English language through audio- visual experience and group

activities
✓ Neutralise their accent for intelligibility
✓ Speak with clarity and confidence which in tum enhances their employability skills

Syllabus: English Language and Communication Skills Lab (ELCS) shall have two parts: 

a. Computer Assisted Language Learning (CALL} Lab

b. Interactive Communication Skills (ICS} Lab

Listening Skills: 

Objectives 

1. To enable students develop their listening skills so that they may appreciate the role in the LSRW

skills approach to language and improve their pronunciation

2. To equip students with necessary training in listening, so that they can comprehend the speech

of people of different backgrounds and regions

Students should be given practice in listening to the sounds of the language, to be able to recognize 

them and find the distinction between different sounds, to be able to mark stress and recognize and 

use the right intonation in sentences. 
• Listening for general content
• Listening to fill up information

• Intensive listening
• Listening for specific information

Speaking Skills: 

Objectives 

1. To involve students in speaking activities in various contexts

2. To enable students express themselves fluently and appropriately in social and professional

contexts

• Oral practice

• Describing objects/situations/people

• Role play - Individual/Group activities

• Just A Minute (JAM) Sessions
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IT WORKSHOP 

COMMON TO CSE , CSE(DS) & CSE(AIML) B.Tech. I Year II Sem. L T P C 

0 0 2 1 

Course Objectives: The IT Workshop for engineers is a training lab course spread over 60 hours. The 

modules include training on PC Hardware, Internet & World Wide Web and Productivity tools including 

Word, Excel, PowerPoint and Publisher. 

Course Outcomes: 
• Perform Hardware troubleshooting
• Understand Hardware components and inter dependencies
• Safeguard computer systems from viruses/worms
• Document/ Presentation preparation
• Perform calculations using spreadsheets

PC Hardware 

Task 1: Identify the peripherals of a computer, components in a CPU and its functions. Draw the block 

diagram of the CPU along with the configuration of each peripheral and submit to your instructor. 

Task 2: Every student should disassemble and assemble the PC back to working condition. Lab 

instructors should verify the work and follow it up with a Viva. Also students need to go through the 
video which shows the process of assembling a PC. A video would be given as part of the course 

content. 

Task 3: Every student should individually install MS windows on the personal computer. Lab instructor 
should verify the installation and follow it up with a Viva. 

Task 4: Every student should install Linux on the computer. This computer should have windows 
installed. The system should be configured as dual boot with both Windows and Linux. Lab instructors 
should verify the installation and follow it up with a Viva 

Internet & World Wide Web 

Task1: Orientation & Connectivity Boot Camp: Students should get connected to their Local Area 
Network and access the Internet. In the process they configure the TCP/IP setting. Finally students 

should demonstrate, to the instructor, how to access the websites and email. If there is no internet 

connectivity preparations need to be made by the instructors to simulate the WWW on the LAN. 

Task 2: Web Browsers, Surfing the Web: Students customize their web browsers with the LAN proxy 

settings, bookmarks, search toolbars and pop up blockers. Also, plug-ins like Macromedia Flash and 

JRE for applets should be configured. 

Task 3: Search Engines & Netiquette: Students should know what search engines are and how to 

use the search engines. A few topics would be given to the students for which they need to search on 

Google. This should be demonstrated to the instructors by the student. 

Task 4: Cyber Hygiene: Students would be exposed to the various threats on the internet and would 

be asked to configure their computer to be safe on the internet. They need to customize their browsers 

to block pop ups, block active x downloads to avoid viruses and/or worms. 

LaTeX and WORD 

Task 1 -Word Orientation: The mentor needs to give an overview of LaTeX and Microsoft (MS) office 

or equivalent (FOSS) tool word: Importance of LaTeX and MS office or equivalent (FOSS) tool Word as 

word Processors, Details of the four tasks and features that would be covered in each, Using LaTeX 





B.Tech. I Year II Sem.

Course Objectives: 

ENVIRONMENT AL SCIENCE  

• Understanding the importance of ecological balance for sustainable development.
• Understanding the impacts of developmental activities and mitigation measures.
• Understanding the environmental policies and regulations

Course Outcomes: 

L T P C 

3 0 0 0 

• Based on this course, the Engineering graduate will understand /evaluate / develop

technologies on the basis of ecological principles and environmental regulations which in turn

helps in sustainable development

UNIT -1 

Ecosystems: Definition, Scope, and Importance of ecosystem. Classification, structure, and function 

of an ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy, Biogeochemical 

cycles, Bioaccumulation, Biomagnification, ecosystem value, services and carrying capacity, Field 

visits. 

UNIT - II 

Natural Resources: Classification of Resources: Living and Non-Living resources, water 

resources: use and over utilization of surface and ground water, floods and droughts, Dams: benefits 

and problems. Mineral resources: use and exploitation, environmental effects of extracting and using 

mineral resources, Land resources: Forest resources, Energy resources: growing energy needs, 

renewable and non-renewable energy sources, use of alternate energy source, case studies. 

UNIT -111 

Biodiversity and Biotic Resources: Introduction, Definition, genetic, species and ecosystem diversity. 

Value of biodiversity; consumptive use, productive use, social, ethical, aesthetic and optional values. 

India as a mega diversity nation, Hot spots of biodiversity. Field visit. Threats to biodiversity: habitat 

loss, poaching of wildlife, man-wildlife conflicts; conservation of biodiversity: In-Situ and Ex-situ 

conservation. National Biodiversity act. 

UNIT- IV 

Environmental Pollution and Control Technologies: Environmental Pollution: Classification of 

pollution, Air Pollution: Primary and secondary pollutants, Automobile and Industrial pollution, Ambient 

air quality standards. Water pollution: Sources and types of pollution, drinking water quality standards. 

Soil Pollution: Sources and types, Impacts of modern agriculture, degradation of soil. Noise Pollution: 

Sources and Health hazards, standards, Solid waste: Municipal Solid Waste management, 

composition and characteristics of a-Waste and its management. Pollution control technologies: 

Wastewater Treatment methods: Primary, secondary and Tertiary. 

Overview of air pollution control technologies, Concepts of bioremediation. Global Environmental 

Issues and Global Efforts: Climate change and impacts on human environment. Ozone depletion and 

Ozone depleting substances (ODS). Deforestation and desertification. International conventions / 

Protocols: Earth summit, Kyoto protocol, and Montreal Protocol. NAPCC-Gol Initiatives. 

UNIT-V 

Environmental Policy, Legislation & EIA: Environmental Protection act, Legal aspects Air Act- 1981, 

Water Act, Forest Act, Wild life Act, Municipal solid waste management and handling rules, biomedical 

waste management and handling rules, hazardous waste management and handling rules. EIA: EIA 

structure, methods of baseline data acquisition. Overview on Impacts of air, water, biological and Socio­

economical aspects. Strategies for risk assessment, Concepts of Environmental Management Plan 
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DESIGN AND ANALYSIS OF ALGORITHMS 

B.Tech. Ill Year I Sem.

Prerequisites: 

1. A course on "Computer Programming and Data Structures".
A course on "Advanced Data Structures

Course Objectives: 

L T P C 

3 0 0 3 

• Introduces the notations for analysis of the performance of algorithms and the
data structure of disjoint sets.
Describes major algorithmic techniques (divide-and-conquer, backtracking,
dynamic programming, greedy, branch and bound methods) and mention
problems for which each technique is appropriate

• Describes how to evaluate and compare different algorithms using worst-,
average-, and best case analysis.

• Explains the difference between tractable and intractable problems, and
introduces the problems that are P, NP and NP complete.

Course Outcomes: 
• Analyze the performance of algorithms

Choose appropriate data structures and algorithm design methods for a
specified application
Understand the choice of data structures and the algorithm design methods.

UNIT- I 

Introduction: Algorithm, Performance Analysis-Space complexity, Time complexity, 
Asymptotic Notations- Big oh notation, Omega notation, Theta notation and Little oh 
notation. 
Divide and conquer: General method, applications-Binary search, Quick sort, Merge 
sort, Strassen's matrix multiplication. 
UNIT-II 

Disjoint Sets: Disjoint set operations, union and find algorithms, Priority Queue­
Heaps, Heapsort Backtracking: General method, applications, n-queen's problem, sum 
of subsets problem, graph Coloring, Hamiltonian cycles. 
UNIT - Ill 
Dynamic Programming: General method, applications- Optimal binary search tree, 
0/1 knapsack problem, All pairs shortest path problem, Traveling salesperson 
problem, Reliability design. 
UNIT-IV 

Greedy method: General method, applications-Job sequencing with deadlines, 
knapsack problem, Minimum cost spanning trees, Single source shortest path problem. 
Basic Traversal and Search Techniques: Techniques for Binary Trees, Techniques for 
Graphs, Connected components, Biconnected components. 
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Branch and Bound: General method, applications - Traveling salesperson problem, 0/1 
knapsack problem - LC Branch and Bound solution, FIFO Branch and Bound solution. 
NP-Hard and NP-Complete problems: Basic concepts, non-deterministic algorithms, 
NP-Hard and NP-Complete classes, Cook's theorem. 

TEXT BOOK: 

1. Fundamentals of Computer Algorithms, Ellis Horowitz, Satraj Sahni and Rajasekharan,
University press, 1 998.

REFERENCE BOOKS: 

1. Design and Analysis of algorithms, Aho, Ullman and Hopcroft, Pearson education.
2. Introduction to Algorithms, second edition, T. H. Cormen, C.E. Leiserson, R. L. Rivest, and C.

Stein, PHI Pvt. Ltd./ Pearson Education.
3. Algorithm Design: Foundations, Analysis and Internet Examples, M.T. Goodrich and R.

Tamassia, John Wiley and sons.
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COMPUTER NETWORKS 

B.Tech. Ill Year I Sem.

Prerequisites: 

1. A course on "Programming for problem solving" 
2. A course on "Data Structures"

Course Objectives: 

LT PC 

3003 

• The objective of the course is to equip the students with a general overview of
the concepts and fundamentals of computer networks.

• Familiarize the students with the standard models for the layered approach to
communication between machines in a network and the protocols of the various
layers.

Course Outcomes: 

• Gain the knowledge of the basic computer network technology.
• Gain the knowledge of the functions of each layer in the OSI and TCP /IP

reference model.
• Obtain the skills of subnetting and routing mechanisms.
• Familiarity with the essential protocols of computer networks, and how they

can be applied in network design and implementation.

UNIT- I 

Network hardware, Network software, OSI, TCP /IP Reference models, Example 
Networks: ARPANET, Internet. 

Physical Layer: Guided Transmission media: twisted pairs, coaxial cable, fiber optics, 
Wireless Transmission. 

Data link layer: Design issues, framing, Error detection and correction. 
UNIT - II 
Elementary data link protocols: simplex protocol, A simplex stop and wait protocol 
for an error-free channel, A simplex stop and wait protocol for noisy channel. 
Sliding Window protocols: A one-bit sliding window protocol, A protocol using Go­
Back-N, A protocol using Selective Repeat, Example data link protocols. 
Medium Access sublayer: The channel allocation problem, Multiple access protocols: 
ALOHA, Carrier sense multiple access protocols, collision free protocols. Wireless 
LANs, Data link layer switching. 
UNIT - Ill

Network Layer: Design issues, Routing algorithms: shortest path routing, Flooding, 
Hierarchical routing, Broadcast, Multicast, distance vector routing, Congestion Control 
Algorithms, Quality of Service, lnternetworking, The Network layer in the internet. 
UNIT- IV 

Transport Layer: Transport Services, Elements of Transport protocols, Connection 
management, TCP and UDP protocols. 
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Application Layer -Domain name system, SNMP, Electronic Mail; the World WEB, 
HTTP, Streaming audio and video. 

TEXT BOOK: 

1. Computer Networks -- Andrew S Tanenbaum, David. j. Wetherall, 5th Edition. Pearson
Education/PHI

REFERENCE BOOKS: 

1. An Engineering Approach to Computer Networks-S. Keshav, 2nd Edition, Pearson Education
2. Data Communications and Networking - Behrouz A. Forouzan. Third Edition TMH.
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SKILL DEVELOPMENT COURSE (UI DESIGN-FLUTTER) 

B.Tech. Ill Year I Sem.

Course Objectives: 
• Learns to Implement Flutter Widgets and Layouts
• Understands Responsive UI Design and with Navigation in Flutter

L T PC 
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• Knowledge on Widges and customize widgets for specific UI elements, Themes
• Understand to include animation apart from fetching data

Course Outcomes: 
• Implements Flutter Widgets and Layouts
• Responsive UI Design and with Navigation in Flutter
• Create custom widgets for specific UI elements and also Apply styling using themes

and custom styles.
• Design a form with various input fields, along with validation and error handling
• Fetches data and write code for unit Test for UI components and also animation

List of Experiments: Students need to implement the following experiments 

1. a} Install Flutter and Dart SDK.
b) Write a simple Dart program to understand the language basics.

2. a} Explore various Flutter widgets (Text, Image, Container, etc.).
b) Implement different layout structures using Row, Column, and Stack widgets.

3. a} Design a responsive UI that adapts to different screen sizes.
b) Implement media queries and breakpoints for responsiveness.

4. a} Set up navigation between different screens using Navigator.
b) Implement navigation with named routes.

5. a) Learn about stateful and stateless widgets.
b) Implement state management using set State and Provider.

6. a) Create custom widgets for specific UI elements.
b) Apply styling using themes and custom styles.

7. a} Design a form with various input fields.
b) Implement form validation and error handling.

8. a} Add animations to UI elements using Flutter's animation framework.
b) Experiment with different types of animations (fade, slide, etc.).

9. a} Fetch data from a REST API.
b) Display the fetched data in a meaningful way in the UI.

10. a} Write unit tests for UI components.
b) Use Flutter's debugging tools to identify and fix issues.

TEXT BOOK: 

l. Marco L. Napoli, Beginning Flutter: A Hands-on Guide to App Development.
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DEPARTMENT OF CSE (Al&ML_)�-

MACHINE LEARNING 

B.Tech. Ill Year II Sem.

Prerequisites: 

1. A course on "Computer Programming and Data Structures".

2. A course on "Python Programming".

Course Objectives: 

1. To introduce students to the basic concepts and techniques of Machine Learning.

2. To have a thorough understanding of the Supervised and Unsupervised learning techniques

3. To study the various probability-based learning techniques

Course Outcomes: 

1. Distinguish between, supervised, unsupervised and semi-supervised learning

L T P C 
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2. Understand algorithms for building classifiers applied on datasets of non-linearly separableclasses

3. Understand the principles of evolutionary computing algorithms

4. Design an ensembler to increase the classification accuracy

UNIT-I 

Learning, Types of Machine Learning, Supervised Learning, supervised, unsupervised, semi-supervised, 

Reinforcement Learning, Batch and Online Learning, Main Challenges of Machine Learning 

UNIT -11 

Regression: Introduction to Regression analysis, measure of linear relationship, Regression with stats 

models, determining coefficient, meaning and significance of coefficients, coefficient calculation with least 

square method, Types of regression, Simple Linear Regression, Using Multiple features, Polynomial 

Regression, Metrics for Regression: MSE, RMSE, MAE. 

UNIT -Ill 

Learning with Trees, Decision Trees, Constructing Decision Trees, Classification and Regression Trees, 

Ensemble Learning, Boosting, Bagging, Different ways to Combine Classifiers, Basic Statistics, Gaussian 

Mixture Models, Nearest Neighbor Methods, Unsupervised Learning, K meansAlgorithms 

UNIT-IV 

Classification: Classification problem, Probability based approach, Logistic Regression- log-odd, sigmoid 

transformation, Metrics: Confusion Matrix, Accuracy, Error Rate, Precision, Recall, ROC curve, F1 score, and 

introduction to gradient descent. Evolutionary Learning, Genetic algorithms, Genetic Offspring: - Genetic Operators, 

Using Genetic Algorithms 

UNIT-V 

Non-Parametric& SVM classification: About Non parametric classification, Decision Trees: Entropy, gain ratio, 

Information Gain, Splitting criteria, Ensemble Method: Introduction to Random Forest, Accuracy measure & 

performance Instance based learning- Introduction, KNN algorithm, Distance measures, model building, locally 

weighted regression, radial basis functions, SVM classifier, hyper-plane, slack variables, geometric transformation 

kernel trick, kernel transformation. 
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FULL STACK DEVELOPMENT (Professional Elective - Ill) 

B.Tech. Ill Year II Sem.

Prerequisites: 

1. Object Oriented Programming
2. Web Technologies

Course Objectives: 

L T  PC 
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• Students will become familiar to implement fast, efficient, interactive and scalable
web applications using run time environment provided by the full stack components.

Course Outcomes: 
• Understand Full stack components for developing web application.
• Apply packages of NodeJS to work with Data, Files, Http Requests and Responses.
• Use MongoDB data base for storing and processing huge data and connects with

NodeJS application.
• Design faster and effective single page applications using Express and Angular.
• Create interactive user interfaces with react components.

UNIT-I 

Introduction to Full Stack Development: 

Understanding the Basic Web Development Framework- User, Browser, Webserver, Backend 
Services, Full Stack Components - Node.js, MongoDB, Express, React, Angular. Java Script 
Fundamentals, NodeJS- Understanding Node.js, Installing Node.js, Working with Node 
Packages, creating a Node.js Application, Understanding the Node.js Event Model, Adding 
Work to the Event Queue, Implementing Callbacks. 
UNIT-II 

Node.js: 

Working with JSON, Using the Buffer Module to Buffer Data, Using the Stream Module to 
Stream Data, Accessing the File System from Node.js- Opening, Closing, Writing, Reading Files 
and other File System Tasks. Implementing HTTP Services in Node.js- Processing URLs, 
Processing Query Strings and Form Parameters, Understanding Request, Response, and Server 
Objects, Implementing HTTP Clients and Servers in Node.js, Implementing HTTPS Servers and 
Clients. Using Additional Node.js Modules-Using the os Module, Using the util Module, Using the 
dns Module, Using the crypto Module. 
UNIT-Ill 
MongoDB: 

Need of NoSQL, Understanding MongoDB, MongoDB Data Types, Planning Your Data Model, 
Building the MongoDB Environment, Administering User Accounts, Configuring Access Control, 
Administering Databases, Managing Collections, Adding the MongoDB Driver to Node.js, 
Connecting to MongoDB from Node.js, Understanding the Objects Used in the MongoDB 
Node.js Driver, Accessing and Manipulating Databases, Accessing and Manipulating Collections 
UNIT-IV 

Express and A ngular: 

Getting Started with Express, Configuring Routes, Using Requests Objects, Using Response 
Objects. Angular: importance of Angular, Understanding Angular, creating a Basic Angular 
Application, Angular Components, Expressions, Data Binding, Built-in Directives, Custom 
Directives, Implementing Angular Services in Web Applications. 
UNIT-V 
React: 

Need of React, Simple React Structure, The Virtual DOM, React Components, Introducing React 
Components, Creating Components in React, Data and Data Flow in React, Rendering and Life 
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Cycle Methods in React, Working with forms in React, integrating third party libraries, Routing 

in React. 

TEXT BOOKS: 

1. Brad Dayley, Brendan Dayley, Caleb Dayley., Node.js, MongoDB and Angular Web

Development, 2nd Edition, Addison-Wesley, 2019.
2. Mark Tielens Thomas, React in Action, 1st Edition, Manning Publications.

REFERENCE BOOKS: 

l. Vasan Subramanian, Pro MERN Stack, Full Stack Web App Development with Monge,

Express, React, and Node, 2nd Edition, A press, 2019.

2. Chris Northwood, The Full Stack Developer: Your Essential Guide to the Everyday Skills

Expected of a Modern Full Stack Web Developer', l st edition, Apress, 2018.

3. Kirupa Chinnathambi, Learning React: A Hands-On Guide to Building Web

Applications Using React and Redux, 2nd edition, Addison-Wesley Professional, 2018.
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SCRIPT ING LANGUAGES LAB (Professional Elective - Ill) 

B.Tech. Ill Year II Sem.

LT P C

0021 
Prerequisites: Any High level programming language (C, C++) 
Course Objectives 

• To Understand the concepts of scripting languages for developing web based projects
• To understand the applications the of Ruby, TCL, Perl scripting languages

Course Outcomes 
• Ability to understand the differences between Scripting languages and programming

languages
• Gain some fluency programming in Ruby, Perl, TCL

LIST OF EXPERIMENTS 

1. Write a Ruby script to create a new string which is n copies of a given string where n is
a non-negative integer

2. Write a Ruby script which accept the radius of a circle from the user and compute the
parameter and area.

3. Write a Ruby script which accept the users first and last name and print them in reverse
order with a space between them

4. Write a Ruby script to accept a filename from the user print the extension of that
5. Write a Ruby script to find the greatest of three numbers
6. Write a Ruby script to print odd numbers from 1 0 to 1
7. Write a Ruby script to check two integers and return true if one of them is 20 otherwise

return their sum
8. Write a Ruby script to check two temperatures and return true if one is less than O and

the other is greater than 1 00
9. Write a Ruby script to print the elements of a given array
10. Write a Ruby program to retrieve the total marks where subject name and marks of a

student stored in a hash
11. Write a TCL script to find the factorial of a number
1 2. Write a TCL script that multiplies the numbers from 1 to 1 0
l 3. Write a TCL script for sorting a list using a comparison function

14.  Write a TCL script to (i) create a list (ii) append elements to the list (iii) Traverse the
list
(iv) Concatenate the list

15.  Write a TCL script to comparing the file modified times.
16.  Write a TCL script to Copy a file and translate to native format.
17.  a) Write a Perl script to find the largest number among three numbers.

b) Write a Perl script to print the multiplication tables from 1-10 using subroutines.
18.  Write a Perl program to implement the following list of manipulating functions

a. Shift b. Unshift c. Push
19.  a) Write a Perl script to substitute a word, with another word in a string.

b) Write a Perl script to validate IP address and email address.
20. Write a Perl script to print the file in reverse order using command line arguments

TEXT BOOKS: 
1. The World of Scripting Languages, David Barron,Wiley Publications.
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B.Tech. IV Year I Sem.    L T P C 
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Pre-Requisites: 

1. Software Engineering 

 

Course Objectives: 

 Understand the skill sets and high-functioning teams involved in Agile, DevOps and 

related methods to reach a continuous delivery capability. 

 Implement automated system update and DevOps lifecycle. 

 

Course Outcomes: 

 Understand the various components of DevOps environment. 

 Identify Software development models and architectures of DevOps 

 Use different project management and integration tools. 

 Select an appropriate testing tool and deployment model for project. 

 

UNIT-I 

Introduction to DevOps: 

Introduction, Agile development model, DevOps and ITIL. DevOps process and Continuous 

Delivery, Release management, Scrum, Kanban, delivery pipeline, identifying bottlenecks. 

 

UNIT-II 

Software development models and DevOps: 

DevOps Lifecycle for Business Agility, DevOps, and Continuous Testing. DevOps 

influence on Architecture: Introducing software architecture, The monolithic scenario, 

Architecture rules of thumb, The separation of concerns, Handling database migrations, 

Micro services and the data tier, DevOps, architecture, and resilience. 

 

UNIT-III 

Introduction to project management: 

The need for source code control, the history of source code management, Roles and code, 

source code management system and migrations, shared authentication, Hosted Git servers, 

Different Git server implementations, Docker intermission, Gerrit, The pull request model, 

GitLab. 
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UNIT-IV 

Integrating the system: 

Build systems, Jenkins build server, Managing build dependencies, Jenkins plugins, and file 

system layout, The host server, Build slaves, Software on the host, Triggers, Job chaining 

and build pipelines, Build servers and infrastructure as code, Building by dependency order, 

Build phases, Alternative build servers, Collating quality measures. 

 

UNIT-V 

Testing Tools and Deployment: 

Various types of testing, Automation of testing Pros and cons, Selenium - Introduction, 

Selenium features, JavaScript testing, Testing backend integration points, Test-driven 

development, REPL-driven development. Deployment of the system: Deployment systems, 

Virtualization stacks, code execution at the client, Puppet master and agents, Ansible, 

Deployment tools: Chef, Salt Stack and Docker. 

     

TEXT BOOKS: 

1. Joakim Verona., Practical DevOps, Packt Publishing, 2016. 

 

REFERENCE BOOKS: 

 

1. Deepak Gaikwad, Viral Thakkar. DevOps Tools from Practitioner's Viewpoint. 

Wiley publications. 

2. Len Bass, Ingo Weber, Liming Zhu. DevOps: A Software Architect's Perspective. 

Addison Wesley 
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GRAPH THEORY (Professional Elective – IV) 

 

B.Tech. IV Year I Sem.             L T P C 

      3 0  0 3 

Course Objectives: 

 Understanding graphs, trees, connected paths, applications of trees and graphs. 

 

Course Outcomes: 

 Know some important classes of graph theoretic problems; 

 Prove central theorems about trees, matching, connectivity, coloring and planar graphs; 

 Describe and apply some basic algorithms for graphs; 

 Use graph theory as a modeling tool. 

 

UNIT - I 

Introduction-Discovery of graphs, Definitions, Subgraphs, Isomorphic graphs, Matrix 

representations of graphs, Degree of a vertex, Directed walks, paths and cycles, Connectivity 

in digraphs, Eulerian and Hamilton digraphs, Eulerian digraphs, Hamilton digraphs, Special 

graphs, Complements, Larger graphs from smaller graphs, Union, Sum, Cartesian Product, 

Composition, Graphic sequences, Graph theoretic model of the LAN problem, Havel-

Hakimi criterion, Realization of a graphic sequence. 

UNIT - II 

Connected graphs and shortest paths - Walks, trails, paths, cycles, Connected graphs, 

Distance, Cut-vertices and cut-edges, Blocks, Connectivity, Weighted graphs and shortest 

paths, Weighted graphs, Dijkstra‟s shortest path algorithm, Floyd-Warshall shortest path 

algorithm. 

UNIT - III 

Trees- Definitions and characterizations, Number of trees, Cayley‟s formula, Kircho↵-

matrix-tree theorem, Minimum spanning trees, Kruskal‟s algorithm, Prim‟s algorithm, 

Special classes of graphs, Bipartite Graphs, Line Graphs, Chordal Graphs, Eulerian Graphs, 

Fleury‟s algorithm, Chinese Postman problem, Hamilton Graphs, Introduction, Necessary 

conditions and sufficient conditions. 

UNIT - IV 

Independent sets coverings and matchings– Introduction, Independent sets and coverings: 

basic equations, Matchings in bipartite graphs, Hall‟s Theorem, K¨onig‟s Theorem, Perfect 

matchings in graphs, Greedy and approximation algorithms. 
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UNIT - V 

Vertex Colorings- Basic definitions, Cliques and chromatic number, Mycielski‟s theorem, 

Greedy coloring algorithm, Coloring of chordal graphs, Brooks theorem, Edge Colorings, 

Introduction and Basics, Gupta-Vizing theorem, Class-1 and Class-2 graphs, Edge-coloring 

of bipartite graphs, Class-2 graphs, Hajos union and Class-2 graphs, A scheduling problem 

and equitable edge-coloring. 

 

 

TEXT BOOKS: 

1. J. A. Bondy and U. S. R. Murty. Graph Theory, volume 244 of Graduate Texts in 

Mathematics. Springer, 1st edition, 2008. 

2. J. A. Bondy and U. S. R. Murty. Graph Theory with Applications. 

 

REFERENCE BOOKS: 

1. Lecture Videos: http://nptel.ac.in/courses/111106050/13 

2. Introduction to Graph Theory, Douglas B. West, Pearson. 
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          DISTRIBUTED DATABASES (Professional Elective – IV) 

 

B.Tech. IV Year I Sem.              L T P C 

3 0 0 3 

Prerequisites: 

1. A course on “Database Management Systems” 

 

Course Objectives: 

  The purpose of the course is to enrich the previous knowledge of database systems and 

expose the need for distributed database technology to confront the deficiencies of the 

centralized database systems. 

 Introduce basic principles and implementation techniques of distributed database 

systems.Equip students with principles and knowledge of parallel and object-oriented 

databases. Topics include distributed DBMS architecture and design; query processing 

and optimization; distributed transaction management and reliability; parallel and object 

database management systems. 

 

Course Outcomes: 

 Understand theoretical and practical aspects of distributed database systems. 

 Study and identify various issues related to the development of distributed database systems. 

 Understand the design aspects of object-oriented database systems and related developments. 

 

UNIT - I 

Introduction; Distributed Data Processing, Distributed Database System, Promises of 

DDBSs,Problem areas. 

Distributed DBMS Architecture: Architectural Models for Distributed DBMS, DDMBS 

Architecture. Distributed Database Design: Alternative Design Strategies, Distribution 

Design issues, Fragmentation, Allocation. 

UNIT - II 

Query processing and decomposition: Query processing objectives, characterization of query 

processors, layers of query processing, query decomposition, localization of distributed 

data.Distributed query Optimization: Query optimization, centralized query optimization, 

distributed query optimization algorithms. 

UNIT - III 

Transaction Management: Definition, properties of transaction, types of transactions, distributed 

concurrency control: serializability, concurrency control mechanisms & algorithms, time - stamped 

& optimistic concurrency control Algorithms, deadlock Management. 
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UNIT - IV 

Distributed DBMS Reliability: Reliability concepts and measures, fault-tolerance in distributed 

systems, failures in Distributed DBMS, local & distributed reliability protocols, site failures and 

network partitioning. 

Parallel Database Systems: Parallel database system architectures, parallel data placement, parallel 

query processing, load balancing, database clusters. 

 

UNIT - V 

Distributed object Database Management Systems: Fundamental object concepts and 

models, object distributed design, architectural issues, object management, distributed 

object storage, object query Processing. 

Object Oriented Data Model: Inheritance, object identity, persistent programming 

languages, persistence of objects, comparison OODBMS and ORDBMS 

 

TEXT BOOKS: 

1. M. Tamer OZSU and Patuck Valduriez: Principles of Distributed Database Systems, 

Pearson Edn. Asia, 2001. 

2. Stefano Ceri and Giuseppe Pelagatti: Distributed Databases, McGraw Hill. 

 

 

REFERENCE BOOK: 

1. Hector Garcia-Molina, Jeffrey D. Ullman, Jennifer Widom: “Database Systems: The 

Complete Book”, Second Edition, Pearson International Edition. 
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QUANTUM COMPUTING (Professional Elective – IV) 

 

B.Tech. IV Year I Sem.                  L T P C 

    3 0 0 3 

Course Objectives 

 To introduce the fundamentals of quantum computing 

 The problem-solving approach using finite dimensional mathematics 

 

Course Outcomes 

 Understand basics of quantum computing 

 Understand physical implementation of Qubit 

 Understand Quantum algorithms and their implementation 

 Understand The Impact of Quantum Computing on Cryptography 

 

UNIT - I 

History of Quantum Computing: Importance of Mathematics, Physics and Biology. 

Introduction to Quantum Computing: Bits Vs Qubits, Classical Vs Quantum logical 

operations 

 

UNIT - II 

Background Mathematics: Basics of Linear Algebra, Hilbert space, Probabilities and 

measurements. Background Physics: Paul's exclusion Principle, Superposition, 

Entanglement and super-symmetry, density operators and correlation, basics of quantum 

mechanics, Measurements in bases other than computational basis. Background Biology: 

Basic concepts of Genomics and Proteomics (Central Dogma) 

 

UNIT - III 

Qubit: Physical implementations of Qubit. Qubit as a quantum unit of information. The 

Bloch sphere Quantum Circuits: single qubit gates, multiple qubit gates, designing the 

quantum circuits. Bell states. 

 

UNIT - IV 

Quantum Algorithms: Classical computation on quantum computers. Relationship between 

quantum and classical complexity classes. Deutsch’s algorithm, Deutsch’s-Jozsa algorithm, 

Shor’s factorization algorithm, Grover’s search algorithm. 
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UNIT - V 

Noise and error correction: Graph states and codes, Quantum error correction, fault-

tolerant computation. Quantum Information and Cryptography: Comparison between 

classical and quantum information theory. Quantum Cryptography, Quantum teleportation 

 

 

TEXT BOOKS: 

1. Nielsen M. A., Quantum Computation and Quantum Information, Cambridge 

 

REFERENCE BOOKS: 

1. Quantum Computing for Computer Scientists by Noson S. Yanofsky and Mirco A. Mannucci 

2.  Benenti G., Casati G. and Strini G., Principles of Quantum Computation and 

Information, Vol. I: Basic Concepts, Vol II 

3. Basic Tools and Special Topics, World Scientific. Pittenger A. O., An Introduction to 

Quantum Computing Algorithms 
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                                               COMPUTER GRAPHICS (Professional Elective – IV) 

 

B.Tech. IV Year I Sem.              L T P C 

3 0 0 3 

Prerequisites 

1. Programming for problem solving and Data Structures 

Course Objectives 

 Provide the basics of graphics systems including Points and lines, line drawing 

algorithms, 2D, 3D objective transformations 

 

Course Outcomes 

 Explore applications of computer graphics 

 Understand 2D, 3D geometric transformations and clipping algorithms 

 Understand 3D object representations, curves, surfaces, polygon rendering methods, 

color models 

 Analyze animation sequence and visible surface detection methods 

 

UNIT - I 

Introduction: Application areas of Computer Graphics, overview of graphics systems, 

video-display devices, raster-scan systems, random-scan systems, graphics monitors and 

work stations and input devices 

Output primitives: Points and lines, line drawing algorithms (DDA and Bresenham’s 

Algorithm) circle- generating algorithms and ellipse - generating algorithms 

Polygon Filling: Scan-line algorithm, boundary-fill and flood-fill algorithms 

 

UNIT - II 

2-D geometric transformations: Translation, scaling, rotation, reflection and shear 

transformations, matrix representations and homogeneous coordinates, composite transforms, 

transformations between coordinate systems 

2-D viewing: The viewing pipeline, viewing coordinate reference frame, window to view-port 

coordinate transformation, viewing functions, clipping operations, point clipping, Line 

clipping-Cohen Sutherland algorithms, Polygon clipping-Sutherland Hodgeman polygon 

clipping algorithm. 
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UNIT - III 

3-D object representation: Polygon surfaces, quadric surfaces, spline representation, 

Hermite curve, Bezier curve and B-Spline curves, Bezier and B-Spline surfaces, Polygon 

rendering methods, color models and color applications. 

 

UNIT - IV 

3-D Geometric transformations: Translation, rotation, scaling, reflection and shear 

transformations, composite transformations. 

3-D viewing: Viewing pipeline, viewing coordinates, projections, view volume and general 

projection transforms and clipping. 

 

           

UNIT - V 

Computer animation: Design of animation sequence, general computer animation 

functions, raster animations, computer animation languages, key frame systems, motion 

specifications. 

Visible surface detection methods: Classification, back-face detection, depth-buffer 

method, BSP- tree method, area sub-division method and octree method. 

 

TEXT BOOKS: 

1.  “Computer Graphics C version”, Donald Hearn and M. Pauline Baker, Pearson Education 

 

REFERENCE BOOKS: 

1. Procedural elements for Computer Graphics, David F Rogers, Tata Mc Graw hill, 2nd edition. 

2. Principles of Interactive Computer Graphics”, Neuman and Sproul, TMH. 

3. Principles of Computer Graphics, Shalini Govil, Pai, 2005, Springer. 

4. “Computer Graphics Principles & practice”, second edition in C, Foley, Van Dam, 

Feiner and Hughes, Pearson Education. 

5. Computer Graphics, Steven Harrington, TMH. 

 

 

 

 

 

 

 

 

 

 

 

 



                     Sreyas Institute of Engineering and Technology 
An Autonomous Institution 

     Approved by AICTE, Affiliated to JNTUH 
                        Accredited by NAAC-A Grade, NBA (CSE, ECE & ME) & ISO 9001:2015 Certified 

 

 

 

 

DATA MINING (Professional Elective - IV) 

 

B.Tech. IV Year I Sem        L   T   P   C  

             2   0   0   2 

Pre-Requisites:  

 A course on “Database Management Systems”  Knowledge of probability and statistics Course  

Objectives:  

 It presents methods for mining frequent patterns, associations, and correlations.  

 It then describes methods for data classification and prediction, and data–clustering approaches.  

 It covers mining various types of data stores such as spatial, textual, multimedia, streams. Course 

Outcomes:  

 Ability to understand the types of the data to be mined and present a general classification of tasks 

and primitives to integrate a data mining system.  

 Apply preprocessing methods for any given raw data.  

 Extract interesting patterns from large amounts of data.  

 Discover the role played by data mining in various fields.  

 Choose and employ suitable data mining algorithms to build analytical applications  

 Evaluate the accuracy of supervised and unsupervised models and algorithms.  

UNIT - I  

Data Mining: Data–Types of Data–, Data Mining Functionalities– Interestingness Patterns Classification 

of Data Mining systems– Data mining Task primitives –Integration of Data mining system with a Data 

warehouse–Major issues in Data Mining–Data Preprocessing.  

 

UNIT - II  

Association Rule Mining: Mining Frequent Patterns–Associations and correlations – Mining Methods– 

Mining Various kinds of Association Rules– Correlation Analysis– Constraint based Association mining. 

Graph Pattern Mining, SPM.  

 

UNIT - III  

Classification: Classification and Prediction – Basic concepts–Decision tree induction–Bayesian 

classification, Rule–based classification, Lazy learner.  

 

UNIT - IV  

Clustering and Applications: Cluster analysis–Types of Data in Cluster Analysis–Categorization of Major 

Clustering Methods– Partitioning Methods, Hierarchical Methods– Density–Based Methods, Grid–Based  

Methods, Outlier Analysis.  

 

UNIT - V  

Advanced Concepts: Basic concepts in Mining data streams–Mining Time–series data––Mining sequence 

patterns in Transactional databases– Mining Object– Spatial– Multimedia–Text and Web data – Spatial 

Data mining– Multimedia Data mining–Text Mining– Mining the World Wide Web.  
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TEXT BOOKS:  

1. Data Mining – Concepts and Techniques – Jiawei Han & Micheline Kamber, 3rd Edition Elsevier.  

2. Data Mining Introductory and Advanced topics – Margaret H Dunham, PEA.  

REFERENCE BOOK:  

1. Ian H. Witten and Eibe Frank, Data Mining: Practical Machine Learning Tools and Techniques 

(Second Edition), Morgan Kaufmann, 2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                     Sreyas Institute of Engineering and Technology 
An Autonomous Institution 

     Approved by AICTE, Affiliated to JNTUH 
                        Accredited by NAAC-A Grade, NBA (CSE, ECE & ME) & ISO 9001:2015 Certified 

 

 

 

 

ADVANCED ALGORITHMS (Professional Elective – V) 

 

B.Tech. IV Year I Sem.            L T P C 

3 0  0 3 

Pre-Requisites: Algorithm Design and Analysis 

Course Objectives: 

 To familiarize advanced methods on analysis of algorithms. 

 To familiarize with graphs and algorithms related shortest path 

 To understand matrix computations and modulo representations 

 To introduce randomized, approximation algorithms and computational complexity topics 

 

Course Outcomes: 

 Familiarize with advanced methods on analysis of algorithms 

 Familiarize with the graphs, graph matching and shortest path algorithms 

 Understand matrix computations and modulo representations 

 Understand randomized, approximation algorithms and computational complexity topics 

 

UNIT – I 

Introduction to Algorithms, Classification of Algorithms, Asymptotic Analysis, Introduction to Recurrence 

equations - Linear recurrences, Non-linear recurrences, Formulation of recurrence equations, 

techniques for solving recurrence equations, Solving recurrence equations using polynomial reduction, 

Master’s theorem 

Graph: Definitions and Elementary Algorithms: Shortest path by BFS, shortest path in edge-weighted 

case (Dijkstra's), depth-first search and computation of strongly connected components, Multistage 

Graph, topological sorting 

 

UNIT – II 

Graph Matching: Algorithm to compute maximum matching. Characterization of maximum 

matching by augmenting paths, Edmond's Blossom algorithm to compute augmenting path, Bipartite 

matching problem 

Matroids: Introduction to greedy paradigm, algorithm to compute a maximum weight maximal 

independent set, Optimal tree problems- optimal merge, huffman coding, tree vertex splitting problem. 

Shortest Path in Graphs: Floyd-Warshall algorithm, Travelling Sales Person Problem and introduction 

to dynamic programming paradigm. Optimal Graph Problems - Minimum Spanning Tree, Single source 

shortest path. 
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UNIT - III 

Flow-Networks: Maxflow - mincut theorem, Ford-Fulkerson Method to compute maximum flow, 

Edmond-Karp maximum-flow algorithm. 

Matrix Computations: Strassen's algorithm and introduction to divide and conquer paradigm, Chain 

Matrix Multiplication, Matrix operations – Gaussian Elimination method, LUP-decomposition, 

Crout’s method of decomposition, inverse of a triangular matrix, 

 

UNIT - IV 

Modulo Representation of integers/polynomials: Chinese Remainder Theorem, Conversion between 

base-representation and modulo-representation, interpolation problem. Multiplication of long integers 

by using Divide and Conquer paradigm, Schonhage-Strassen’s Integer Multiplication algorithm. 

String Algorithms: Naïve String, Rabin Karp, KMP, Boyer Moore, Harspool algorithms 

 

UNIT - V 

Basics of Computational Complexity: Introduction to computational complexity, complexity classes, 

Satisfiability problem and Cook’s theorem, Examples of NP- Complete problems 

Randomized algorithms: Introduction, Types of Randomized algorithms, Example of Randomized 

algorithms. 

Approximation algorithms: Introduction, Types of Approximation algorithms, Examples of 

pproximation algorithms 

 

TEXT BOOK: 

1. Design and Analysis of Algorithms, S. Sridhar, Oxford University Press. 

 

REFERENCE BOOKS: 

1. Introduction to Algorithms, Cormen, Leiserson, Rivest, Stein. 

2. The Design and Analysis of Computer Algorithms, Aho, Hopcroft, Ullman. 

3. Algorithm Design, Kleinberg and Tardos. 
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AGILE METHODOLOGY (Professional Elective – V) 

 

B.Tech. IV Year I Sem.              L T P C 

3 0  0 3 

Course Objectives: 

 Knowledge on concepts of agile development, releasing, planning and developing 

 

Course Outcomes: 

 Identify basic concepts of agile methodology and Extreme programming 

 Analyze real customer involvement in collaboration 

 Discuss risk management and iteration planning 

 Understanding incremental requirements, refactoring, incremental design and architecture 

 

UNIT - I 

Introduction Extreme Programming (XP) - Agile Development 

Why Agile?, Understanding Success, Beyond Deadlines, Importance of Organizational Success, 

Introduction to Agility, Agile methods-Scrum and XP, Manifesto for Agile Software Development, 

Principles of Agile Process. Understanding XP (Extreme Programming) - XP life cycle, XP team, 

XP Concepts, Adopting XP - Knowing whether XP is suitable, Implementing XP, assessing Agility, 

Practicing XP - Thinking, Pair Programming, Energized work, Informative Workspace, Root cause 

Analysis, Retrospectives. 

UNIT - II 

Collaborating 

Trust, Sit together, Real customer involvement, Ubiquitous language, Stand-Up meetings, 

coding standards, Iteration demo, Reporting. 

UNIT - III 

Releasing 

Bugfree Release, Version Control, Ten-Minute Build, continuous integration, Collective ownership 

and Documentation. 

UNIT – IV 

Planning 

Version, Release Planning, The Planning Game, Risk Management, Iteration Planning, Slack, Stories, 

and Estimating 
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UNIT - V 

Developing 

Incremental requirements, Customer tests, Test driven development, Refactoring, Incremental design 

and architecture, spike solutions, Performance optimization, Exploratory testing. 

 

TEXT BOOK: 

1. The art of Agile Development, James Shore and Shane Warden, 11th Indian Reprint, O'Reilly, 

2018. 

 

REFERENCE BOOKS: 

1. Learning Agile, Andrew Stellman and Jennifer Greene, O’Reilly, 4th Indian Reprint, 2018 

2. Practices of an Agile Developer, Venkat Subramaniam and Andy Hunt, SPD, 5th Indian 

Reprint, 2015 

3. Agile Project Management - Jim Highsmith, Pearson Low price Edition 2004 
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ROBOTIC PROCESS AUTOMATION (Professional Elective – V) 

 

B.Tech. IV Year I Sem.     L T P C 

                                                                                                                                  3 0  0 3 

Course Objectives: 

 Introduce robotic process automation, techniques of automation using UIPath RPA tool. 

Course Outcomes: 

 Understand the concepts of Robotic Process Automation. 

 Apply the flow chart mechanism in various calculations. 

 Applying UIPath tool for debugging process 

 Design system managing techniques. 

 Create application for process automation using UIPath tool. 

 

UNIT - I 

Robotic Process Automation: Introduction, Scope and techniques of automation, Robotic process 

automation, Components of RPA, RPA platforms, About UiPath 

UIPath Stack Uipath Studio, Uipath Robot, Types of Robots, UiPath Orchestrator 

UIPath Studio Projects, User interface 

The User Interface: Task recorder, Advanced UI interactions: Input methods, Output methods 

 

UNIT - II 

Sequence, Flowchart, and Control Flow: Sequencing the workflow, Activities, Control Flow, 

various types of loops and decision making 

Data Manipulation: Variables and scope, Collections, Arguments – Purpose and use, Data table usage 

with examples, File operation with step-by-step example, CSV/Excel to data table and vice versa 

 

UNIT - III 

Taking Control of the Controls: Finding and attaching windows, Finding the control, Techniques 

for waiting for a control, Act on controls – mouse and keyboard activities, Handling events, revisit 

recorder, When to use OCR, Types of OCR available, How to use OCR. 

Plugins and Extensions: Terminal Plugin, SAP Automation, Citrix automation and Credential 

management 
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UNIT - IV 

Handling User Events and Assistant Bots: Assistant bots, Monitoring system event triggers, 

Monitoring image and element triggers, Launching an assistant bot on a keyboard event Exception 

Handling, Debugging, and Logging: Exception handling, Common exceptions and ways to handle 

them, Logging and taking screenshots, Debugging techniques, Collecting crash dumps, Error reportin 

 

UNIT - V 

Managing and Maintaining the Code: Project organization, nesting workflows, Reusability of 

workflows, Commenting techniques, State Machine, When to use Flowcharts, State Machines, or 

Sequences, Using config files 

Deploying and Maintaining the Bot: Publishing using publish utility, using Orchestration Server 

to control bots, deploy bots, License Management, Publishing and Managing updates 

 

TEXT BOOK: 

1. Learning Robotic Process Automation: Create Software robots and automate business 

processes with the leading RPA tool - UiPath: Create Software robots. with the 

leading RPA tool – UiPath Kindle Edition 

REFERENCE BOOK: 

1.  Robotic Process Automation A Complete Guide - 2020 Edition Kindle Edition. 
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 BLOCKCHAIN TECHNOLOGY (Professional Elective – V) 

 

B.Tech. IV Year I Sem.            L T P C 

3 0  0 3 

Prerequisites: 

1. Knowledge in information security and applied cryptography. 

2. Knowledge in Computer Networks 

Course Objectives: 

 To learn the fundamentals of Blockchain and various types of block chain and 

consensus mechanisms. 

 To understand the public block chain system, Private block chain system and 

consortium blockchain. 

 Able to know the security issues of blockchain technology. 

 

Course Outcomes: 

 Understanding concepts behind crypto currency 

 Applications of smart contracts in decentralized application development 

 Understand frameworks related to public, private and hybrid blockchain 

 Create blockchain for different application case studies 

 

UNIT-I 

Fundamentals of Blockchain: Introduction, Origin of Blockchain, Blockchain Solution, 

Components of Blockchain, Block in a Blockchain, The Technology and the Future. 

Blockchain Types and Consensus Mechanism: Introduction, Decentralization and 

Distribution, Types of Blockchain, Consensus Protocol. 

Cryptocurrency – Bitcoin, Altcoin and Token: Introduction, Bitcoin and the 

Cryptocurrency, Cryptocurrency Basics, Types of Cryptocurrencies, Cryptocurrency Usage. 

 

UNIT-II 

Public Blockchain System: Introduction, Public Blockchain, Popular Public Blockchains, The 

Bitcoin Blockchain, Ethereum Blockchain. 

Smart Contracts: Introduction, Smart Contract, Characteristics of a Smart Contract, Types of 

Smart Contracts, Types of Oracles, Smart Contracts in Ethereum, Smart Contracts in Industry. 
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UNIT-III 

Private Blockchain System: Introduction, Key Characteristics of Private Blockchain, Need of 

Private Blockchain, Private Blockchain Examples, Private Blockchain and Open Source, E- 

commerce Site Example, Various Commands (Instructions) in E-commerce Blockchain, Smart 

Contract in Private Environment, State Machine, Different Algorithms of Permissioned Blockchain, 

ByzantineFault, Multichain. 

Consortium Blockchain: Introduction, Key Characteristics of Consortium Blockchain, Need of 

Consortium Blockchain, Hyperledger Platform, Overview of Ripple, Overview of Corda. 

Initial Coin Offering: Introduction, Blockchain Fundraising Methods, Launching an ICO, Investing 

in an ICO, Pros and Cons of Initial Coin Offering, Successful Initial Coin Offerings, Evolution of 

ICO, ICO Platforms. 

UNIT-IV 

Security in Blockchain: Introduction, Security Aspects in Bitcoin, Security and Privacy Challenges 

of Blockchain in General, Performance and Scalability, Identity Management and Authentication, 

Regulatory Compliance and Assurance, Safeguarding Blockchain Smart Contract (DApp), Security 

Aspects in Hyperledger Fabric. 

Applications of Blockchain: Introduction, Blockchain in Banking and Finance, Blockchain in 

Education, Blockchain in Energy, Blockchain in Healthcare, Blockchain in Real-estate, Blockchain 

In Supply Chain, The Blockchain and IoT. Limitations and Challenges of Blockchain. 

UNIT-V 

Blockchain Case Studies: Case Study 1 – Retail, Case Study 2 – Banking and Financial Services, 

Case Study 3 – Healthcare, Case Study 4 – Energy and Utilities. 

Blockchain Platform using Python: Introduction, Learn How to Use Python Online Editor, 

Basic Programming Using Python, Python Packages for Blockchain. 

Blockchain platform using Hyperledger Fabric: Introduction, Components of Hyper ledger Fabric 

Network, Chain codes from Developer.ibm.com, Blockchain Application Using Fabric Java SDK. 

 

TEXT BOOK: 

1. “Blockchain Technology”, Chandramouli Subramanian, Asha A. George, Abhilasj 

K A and Meena Karthikeyan, Universities Press. 

 

REFERENCE BOOKS: 

1. Michael Juntao Yuan, Building Blockchain Apps, Pearson, India. 

2. Blockchain Blueprint for Economy, Melanie Swan, SPD O'reilly. 

3. Blockchain for Business, Jai Singh Arun, Jerry Cuomo, Nitin Gaur, Pearson. 

 

 

 



                     Sreyas Institute of Engineering and Technology 
An Autonomous Institution 

     Approved by AICTE, Affiliated to JNTUH 
                        Accredited by NAAC-A Grade, NBA (CSE, ECE & ME) & ISO 9001:2015 Certified 

 

 

 

 

     SOFTWARE PROCESS & PROJECT MANAGEMENT (Professional Elective – V) 

 

B.Tech. IV Year I Sem. L T P C 

3 0  0 3 

Course Objectives: 

 To acquire knowledge on software process management. 

 To acquire managerial skills for software project development. 

 To understand software economics. 

Course Outcomes: 

 Understand the software process change, assessment, project plans and Quality Standards. 

 Examine the life cycle phases, artifacts, workflows and checkpoints of a process. 

 Design and develop software products using conventional and modern principles of 

software project management. 

 Identify the new project management process and practices. 

 

UNIT - I 

Software Process Maturity 

Software maturity Framework, Principles of Software Process Change, Software Process Assessment, The 

Initial Process, The Repeatable Process, The Defined Process, The Managed Process, The Optimizing 

Process, Process Reference Models Capability Maturity Model (CMM), CMMI, PCMM, PSP, TSP). 

 

UNIT - II 

Software Project Management Renaissance 

Conventional Software Management, Evolution of Software Economics, Improving Software Economics, 

Life-Cycle Phases and Process artifacts 

Engineering and Production stages, inception phase, elaboration phase, construction phase, transition phase, 

artifact sets, management artifacts, engineering artifacts and pragmatic artifacts, model-based software 

architectures. 

 

UNIT - III 

Workflows and Checkpoints of process 

Software process workflows, Iteration workflows, Major milestones, minor milestones, periodic status 

assessments, Process Planning Work breakdown structures, Planning guidelines, cost and schedule 

estimating process, iteration planning process, Pragmatic planning. 
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UNIT - IV 

Project Organizations 

Line-of- business organizations, project organizations, evolution of organizations, process automation. 

Project Control and process instrumentation, The seven-core metrics, management indicators, quality 

indicators, life-cycle expectations, Pragmatic software metrics, metrics automation. 

 

UNIT - V 

CCPDS-R Case Study and Future Software Project Management Practices, Modern Project Profiles, Next-

Generation software Economics, Modern Process Transitions. 

 

 

TEXT BOOKS: 

1. Managing the Software Process, Watts S. Humphrey, Pearson Education 

2. Software Project Management, Walker Royce, Pearson Education 

 

REFERENCE BOOKS: 

1. An Introduction to the Team Software Process, Watts S. Humphrey, Pearson Education, 2000 

2. Process Improvement essentials, James R. Persse, O’Reilly, 2006 

3. Software Project Management, Bob Hughes & Mike Cotterell, fourth edition, TMH, 2006 

4. Applied Software Project Management, Andrew Stellman & Jennifer Greene, O’Reilly, 2006. 

5. Software Engineering Project Management, Richard H. Thayer & Edward Yourdon, 2nd 

edition, Wiley India, 2004. 

6. Agile Project Management, Jim Highsmith, Pearson education, 2004. 
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PYTHON PROGRAMMING (Open Elective – II) 

 

B.Tech. IV Year I Sem.             L T P C 

          3 0  0 3 

Course Objectives: 

 Learn Syntax and Semantics and create Functions in Python. 

 Handle Strings and Files in Python. 

 Understand Lists, Dictionaries and Regular expressions in Python. 

 Build Database Applications in Python. 

 Construct data visualization by using various Python modules. 

 

Course Outcomes: 

 Examine Python syntax and semantics and be fluent in the use of Python flow control and 

functions. 

 Demonstrate proficiency in handling Strings and File Systems. 

 Create, run and manipulate Python Programs using core data structures like Lists, 

Dictionaries and use Regular Expressions. 

 Implement exemplary applications related to  Databases in Python. 

 Implement the concepts of data visualization in Python. 

 

UNIT - I 

Python Basics, Objects- Python Objects, Standard Types, Other Built-in Types, Internal Types, 

Standard Type Operators, Standard Type Built-in Functions, Categorizing the Standard Types, 

Unsupported Types 

Numbers - Introduction to Numbers, Integers, Floating Point Real Numbers, Complex Numbers, 

Operators, Built-in Functions, Related Modules 

Sequences - Strings, Lists, and Tuples, Mapping and Set Types 

UNIT - II 

FILES : File Objects, File Built-in Function,  File Built-in Attributes, Standard Files, Command-line 

Arguments 

Exceptions : Exceptions in Python, Detecting and Handling Exceptions, Context Management, 

*Exceptions as Strings, Raising Exceptions, Assertions, Standard Exceptions, *Creating Exceptions  

Modules :  Importing Modules, Importing Module Attributes, Module Built-in Functions, Packages 

UNIT - III 

Regular Expressions: Introduction, Special Symbols and Characters, Res and Python 

Multithreaded Programming: Introduction, Threads and Processes, Python, Threads, and the Global 

Interpreter Lock, Thread Module, Threading Module, Related Modules 
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UNIT - IV 

Database Programming: Introduction, Python Database Application Programmer’s Interface (DB-API),   

    ,    Python- Sqlite Connectivity , Object Relational Managers (ORMs), Related Modules 

 

UNIT – V 

Numpy, Pandas, Sklearn,, Matplotlib, Seaborn 

 

 

TEXT BOOK: 

1. Core Python Programming, Wesley J. Chun, Second Edition, Pearson. 

 

REFERENCE BOOKS: 

5. Think Python, Allen Downey, Green Tea Press 

6. Introduction to Python, Kenneth A. Lambert, Cengage 

7. Python Programming: A Modern Approach, Vamsi Kurama, Pearson 

            Learning Python, Mark Lutz, O’Really 
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SOFTWARE ENGINEERING (Open Elective –II) 

 

B.Tech. IV Year I Sem.           L T P C 

                                                                                                                                                             3 0   0  3 

Course Objectives 

 The aim of the course is to provide an understanding of the working knowledge 

of the techniques for estimation, design, testing and quality management of 

large software development projects. 

  Topics include process models, software requirements, software design, software 

testing, software process/product metrics, risk management, quality management and 

UML diagrams 

 

Course Outcomes 

 Ability to translate end-user requirements into system and software requirements, using e.g. 

 UML, and structure the requirements in a Software Requirements Document (SRD). 

 Identify and apply appropriate software architectures and patterns to carry out high 

level design of a system and be able to critically compare alternative choices. 

 Will have experience and/or awareness of testing problems and will be able to develop 

a simple testing report 

 

UNIT - I 

Introduction to Software Engineering: The evolving role of software, changing nature of 

software,software myths. 

A Generic view of process: Software engineering- a layered technology, a process framework, the 

capability maturity model integration (CMMI) 

Process models: The waterfall model, Spiral model and Agile methodology 

UNIT - II 

Software Requirements: Functional and non-functional requirements, user requirements, system 

requirements, interface specification, the software requirements document. 

Requirements engineering process: Feasibility studies, requirements elicitation and analysis, 

requirements validation, requirements management. 

UNIT - III 

Design Engineering: Design process and design quality, design concepts, the design model. 

Creating an architectural design: software architecture, data design, architectural styles and patterns, 

architectural design, conceptual model of UML, basic structural modeling, class diagrams, sequence 

diagrams, collaboration diagrams, use case diagrams, component diagrams. 
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UNIT - IV 

Testing Strategies: A strategic approach to software testing, test strategies for conventional 

software, black-box and white-box testing, validation testing, system testing, the art of 

debugging.Metrics for Process and Products: Software measurement, metrics for software quality. 

UNIT - V 

Risk management: Reactive Vs proactive risk strategies, software risks, risk identification, risk 

projection, risk refinement, RMMM 

 

Quality Management: Quality concepts, software quality assurance, software reviews, formal technical 

reviews, statistical software quality assurance, software reliability, the ISO 9000 quality standards. 

 

TEXT BOOKS: 

1. Software Engineering, A practitioner’s Approach- Roger S. Pressman, 6th edition, McGraw Hill 

International Edition. 

 

2. Software Engineering- Sommerville, 7th edition, Pearson Education. 

 

REFERENCE BOOKS: 

1. The unified modeling language user guide Grady Booch, James Rambaugh, Ivar Jacobson, 

Pearson Education. 

2. Software Engineering, an Engineering approach- James F. Peters, Witold Pedrycz, John Wiley. 

3. Software Engineering principles and practice- Waman S Jawadekar, The 

McGraw-Hill Companies. 

4. Fundamentals of object-oriented design using UML Meiler page-Jones: Pearson Education. 
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CRYPTOGRAPHY AND NETWORK SECURITY LAB 

 

B.Tech. IV Year I Sem.            L T P C 

0 0 2  1 

Course Objectives: 

 Explain the objectives of information security 

 Explain the importance and application of each of confidentiality, integrity, 

authentication and availability 

 Understand various cryptographic algorithms. 

 

Course Outcomes: 

 Understand basic cryptographic algorithms, message and web authentication and 

security issues. 

 Identify information system requirements for both of them such as client and server. 

 Understand the current legal issues towards information security. 

 

List of Experiments: 

1. Write a C program that contains a string (char pointer) with a value ‘Hello world’. The 

program should XOR each character in this string with 0 and display the result. 

2. Write a C program that contains a string (char pointer) with a value ‘Hello world’. The 

program should AND or and XOR each character in this string with 127 and display the 

result. 

3. Write a Java program to perform encryption and decryption using the following algorithms 

a. Ceaser cipher b. Substitution cipher c. Hill Cipher 

4. Write a C/JAVA program to implement the DES algorithm logic. 

5. Write a C/JAVA program to implement the Blowfish algorithm logic. 

6. Write a C/JAVA program to implement the Rijndael algorithm logic. 

7. Write the RC4 logic in Java Using Java cryptography; encrypt the text “Hello world” 

using Blowfish. Create your own key using Java key tool. 

8. Write a Java program to implement the RSA algorithm. 

9. Implement the Diffie-Hellman Key Exchange mechanism using HTML and JavaScript. 

10. Calculate the message digest of a text using the SHA-1 algorithm in JAVA. 

11. Calculate the message digest of a text using the MD5 algorithm in JAVA 

 

TEXT BOOKS: 

1. Cryptography and Network Security - Principles and Practice: William Stallings, 

Pearson Education, 6th Edition 

2. Cryptography and Network Security: Atul Kahate, McGraw Hill, 3rd Edition 
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REFERENCE BOOKS: 

1. Cryptography and Network Security: C K Shyamala, N Harini, Dr T R 

Padmanabhan, Wiley India, 1st Edition. 

2. Cryptography and Network Security: Forouzan Mukhopadhyay, McGraw Hill, 3rd Edition 

3. Information Security, Principles, and Practice: Mark Stamp, Wiley India. 

4. Principles of Computer Security: WM. Arthur Conklin, Greg White, TMH 

5. Introduction to Network Security: Neal Krawetz, CENGAGE Learning 

Network Security and Cryptography: Bernard Menezes, CENGAGE Learning 
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DEV OPS LAB 

 

B.Tech. IV Year I Sem.  L  T P C 

0 0 2 1 

Course Objectives: 

 Develop a sustainable infrastructure for applications and ensure high scalability. 

DevOps aims to shorten the software development lifecycle to provide continuous 

delivery with high-quality. 

 

Course Outcomes: 

1. Understand the need of DevOps tools 

2. Understand the environment for a software application development 

3. Apply different project management, integration and development tools 

4. Use Selenium tool for automated testing of application 

 

List of Experiments: 

1. Write code for a simple user registration form for an event. 

2. Explore Git and GitHub commands. 

3. Practice Source code management on GitHub. Experiment with the source code in exercise 1. 

4. Jenkins installation and setup, explore the environment. 

5. Demonstrate continuous integration and development using Jenkins. 

6. Explore Docker commands for content management. 

7. Develop a simple containerized application using Docker. 

8. Integrate Kubernetes and Docker 

9. Automate the process of running containerized application for exercise 7 using Kubernetes. 

10. Install and Explore Selenium for automated testing. 

11. Write a simple program in JavaScript and perform testing using Selenium. 

12. Develop test cases for the above containerized application using selenium. 

 

TEXT BOOKS: 

1. Joakim Verona., Practical DevOps, Packt Publishing, 2016. 

 

REFERENCE BOOKS: 

1. Deepak Gaikwad, Viral Thakkar. DevOps Tools from Practitioner's Viewpoint. 

Wiley publications. 

2. Len Bass, Ingo Weber, Liming Zhu. DevOps: A Software Architect's Perspective. 

Addison Wesley. 
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ORGANIZATIONAL BEHAVIOUR 

 

B.Tech. IV Year II Sem. L T P C 

                                                                                                                               3    0  0  3 

Course Objectives: 

 This course demonstrates individual, group behavior aspects: The dynamics of 

organizational climate, structure and its impact on Organizations. 

 

Course Outcomes: 

 Students understand their personality, perception and attitudes for overall 

development and further learn the importance of group behavior in the 

organizations. 

 

UNIT - I Organizational Behaviour 

Definition, need and importance of organizational behaviour – Nature and scope – Frame work – 

Organizational behaviour models. 

 

UNIT - II Individual Behaviour 

Personality – types – Factors influencing personality – Theories – Learning – Types of learners – 

The learning process – Learning theories – Organizational behaviour modification, Misbehaviour – 

Types – Management Intervention. Emotions - Emotional Labour – Emotional Intelligence – 

Theories. Attitudes – Characteristics – Components – Formation – Measurement- Values. 

Perceptions – Importance – Factors influencing perception – Interpersonal perception- Impression 

Management. Motivation – importance – Types – Effects on work behavior. 

 

UNIT - III Group Behaviour 

Organization structure – Formation – Groups in organizations – Influence – Group dynamics – 

Emergence of informal leaders and working norms – Group decision making techniques – Team 

building - Interpersonal relations – Communication – Control. 

 

UNIT - IV Leadership and Power 

Meaning – Importance – Leadership styles – Theories of leadership – Leaders Vs Managers – 

Sources of power – Power centers – Power and Politics. 
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UNIT - V Dynamics of Organizational Behaviour 

Organizational culture and climate – Factors affecting organizational climate – Importance. Job 

satisfaction – Determinants – Measurements – Influence on behavior. Organizational change – 

Importance – Stability Vs Change – Proactive Vs Reaction change – the change process – Resistance 

to change – Managing change. Stress – Work Stressors – Prevention and Management of stress – 

Balancing work and Life. Organizational development – Characteristics – objectives –. 

Organizational effectiveness 

 

TEXT BOOKS: 

1. Stephen P. Robins, Organisational Behavior, PHI Learning / Pearson Education, 11th 

edition, 2008. 

2. Fred Luthans, Organisational Behavior, McGraw Hill, 11th Edition, 2001. 

 

REFERENCE BOOKS: 

Schermerhorn, Hunt and Osborn, Organisational behavior, John Wiley, 9th Edition, 2008. 

Udai Pareek, Understanding Organisational Behaviour, 2nd Edition, Oxford Higher Education, 

2004. 
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REINFORCEMENT LEARNING (Professional Elective – VI) 

B.Tech. IV Year II Sem. L  T  P  C 

 3  0  0  3 

Pre-requisites:  

Machine Learning Fundamentals, Artificial Intelligence, Probability and Statistics 

Course Objectives:  

Knowledge on fundamentals of reinforcement learning and the methods used to create agents that can 

solve a variety of complex tasks.  

Course Outcomes: 

• Understand basics of RL.

• Understand RL Framework and Markov Decision Process.

• Analyzing ning through the use of Dynamic Programming and Monte Carlo.

• Understand TD(0) algorithm, TD(λ) algorithm.

• Implement and evaluate model-free control algorithms, such as Q-learning, SARSA, and Expected

SARSA.

• Explore policy gradient methods and function approximation techniques for handling large-scale

RL problems.

UNIT - I  

Basics of probability and linear algebra, Definition of a stochastic multi-armed bandit, Definition of regret, 

Achieving sublinear regret, UCB algorithm, KL-UCB, Thompson Sampling.  

UNIT - II 

Markov Decision Problem, policy, and value function, Reward models (infinite discounted, total, finite 

horizon, and average), Episodic & continuing tasks, Bellman's optimality operator, and Value iteration & 

policy iteration  

UNIT - III  

The Reinforcement Learning problem, prediction and control problems, Model-based algorithm, Monte 

Carlo methods for prediction, and Online implementation of Monte Carlo policy evaluation  

UNIT - IV  

Bootstrapping; TD(0) algorithm; Convergence of Monte Carlo and batch TD(0) algorithms; Model-free 

control: Q learning, Sarsa, Expected Sarsa.  
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UNIT - V  

n-step returns; TD(λ) algorithm; Need for generalization in practice; Linear function approximation and 

geometric view; Linear TD(λ). Tile coding; Control with function approximation; Policy search; Policy 

gradient methods; Experience replay; Fitted Q Iteration; Case studies.  

 

TEXT BOOKS:  

1. “Reinforcement learning: An introduction,” First Edition, Sutton, Richard S., and Andrew G. Barto, 

MIT press 2020.  

2. “Statistical reinforcement learning: modern machine learning approaches,” First Edition, Sugiyama, 

Masashi. CRC Press 2015.  

 

REFERENCE BOOKS:  

1. “Bandit algorithms,” First Edition, Lattimore, T. and C. Szepesvári. Cambridge University Press. 2020.  

2. “Reinforcement Learning Algorithms: Analysis and Applications,” Boris Belousov, Hany Abdulsamad, 

Pascal Klink, Simone Parisi, and Jan Peters First Edition, Springer 2021. 3. Alexander Zai and Brandon 

Brown “Deep Reinforcement Learning in Action,” First Edition, Manning Publications 2020 
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DISTRIBUTED SYSTEMS (Professional Elective –VI) 

 

B.Tech. IV Year II Sem.            L T   P C 

3 0 0  3 

Prerequisites: 

1. A course on “Operating Systems”. 

2. A course on “Computer Organization & Architecture”. 

Course Objectives: 

 To provide an insight into Distributed systems. 

 To introduce concepts related to Peer to Peer Systems, Transactions and Concurrency 

control, Security and Distributed shared memory. 

 

Course Outcomes: 

 Understand Transactions and Concurrency control. 

 Understand distributed shared memory. 

 Design a protocol for a given distributed application. 

UNIT - I 

Characterization of Distributed Systems: Examples of Distributed systems, Resource sharing 

and web,challenges 

System models: Architectural and Fundamental models, Networking and Internetworking, Interprocess 

Communication 

Distributed objects and Remote Invocation: Communication between distributed objects, 

RPC, Events and notifications, Case study-Java RMI. 

UNIT - II 

Operating System Support- OS layer, Protection, Processes and Threads, Communication and 

Invocation, Operating system architecture. 

 

Distributed File Systems-Introduction, File Service architecture. 

UNIT - III 

Peer to Peer Systems– Napster and its legacy, Peer to Peer middleware 

Time and Global States-Introduction, Clocks, events and Process states, Synchronizing 

physical clocks, logical time and logical clocks, global states, distributed debugging. 

Coordination and Agreement- Distributed mutual exclusion, Elections, Multicast 

communication, consensus and related problems. 
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UNIT - IV 

Transactions and Concurrency Control- Introduction, Transactions, Nested 

Transactions, Locks, Optimistic concurrency control, Timestamp ordering. 

Distributed Transactions-Introduction, Flat and Nested Distributed Transactions, 

Atomic commit protocols, Concurrency control in distributed transactions 

Distributed deadlocks: Transaction recovery. 

 

UNIT - V 

Replication: Introduction, System model and group communication, Fault tolerant services, 

Transactions with replicated data. 

Distributed shared memory: Design and Implementation issues, Consistency models. 

 

TEXT BOOKS: 

1. Distributed Systems Concepts and Design, G Coulouris, J Dollimore and T Kindberg, 

Fourth Edition, Pearson Education. 

 

2. Distributed Systems, S. Ghosh, Chapman & Hall/CRC, Taylor & Francis Group, 2010. 

 

 

REFERENCE BOOKS: 

1. Distributed Systems – Principles and Paradigms, A.S. Tanenbaum and M.V. Steen, 

Pearson Education. 

2. Distributed Computing, Principles, Algorithms and Systems, Ajay D. 

Kshemakalyani and Mukesh Singhal, Cambridge, rp 2010. 
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BIGDATA ANALYTICS (Professional elective – VI) 

 

  

B.Tech. IV Year II Sem.         L   T   P   C  

            3    0   0   3 

 

Course Objectives          

 

 Provide the knowledge of principles and techniques for Big data Analytics and give an exposure of 

the frontiers of Big data Analytics 

Courses Outcomes 

 Understand the importance of big data analytics and its types    Perform analytics on big data 

   Proficiency in big data storage and processing in Hadoop   Data analytics through MongoDB 

  Data analytics through SQL 

UNIT - I 

Types of Digital data: Classification of Digital Data, Introduction to Big Data: Evolution of Big Data, 

definition of big data, Traditional Business Intelligence vs BigData, Coexistence of Big Data and Data 

Warehouse. Big Data Analytics: introduction to Big Data Analytics, What Big Data Analytics Isn't, 

Sudden Hype Around Big Data Analytics, Classification of Analytics, Greatest Challenges that Prevent 

Business from Capitalizing Big Data, Top Challenges Facing Big Data, Big Data Analytics Importance, 

Data Science, Terminologies used in Big Data Environments. 

 

UNIT - II 

Introduction to Hadoop: Features of Hadoop, Key advantages of hadoop, versions of hadoop, overview 

of hadoop ecosystem, Hadoop distributions. Need of hadoop, History of hadoop, Hadoop overview, 

RDBMS vs Hadoop, Distribution computing challenges. 

 

UNIT - III 

Apache Hadoop & Hadoop Eco System, Processing data with Hadoop, introduction to MapReduce 

programming, mapper, reducer, combines, partitioner, Map Reduce Framework, Understanding inputs and 

outputs of MapReduce-Data Serialization, NoSQL 

 

UNIT - IV 

Hadoop Architecture: HDFS, HDFS Daemons, HDFS Architecture,Hadoop Configuration, Role of 

HBase in Big Data Processing, HIVE, PIG.Types of NoSQL Databases, advantages of NoSQL, Use of 

NoSQL in industry, SQL vs NoSQL, newSQL,comparison of Nosql, sql and newsql. 
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UNIT - V 

MongoDB, necessity of mongodb, terms used in mongodb and RDBMS, datatypes in mongoDB, mongodb 

query language 

  

TEXT BOOKS: 

1. Big Data Analytics, Seema Acharya, Subhashini Chellappan, Wiley 2015. 

2. R programming for beginners, sandhya arora, latesh malik, university press. 

REFERENCE BOOKS: 

1. chandramouli subramanian, Asha A Geroge, C R Rene Robin, big data analytics, University press. 

2. Big Data, Big Analytics:  Emerging  Business   Intelligence   and Analytic Trends for Today's 

Business, Michael Minelli, MicheheChambers, lst Edition, Ambiga Dhiraj, Wiley CIO Series, 

2013. 

3. Hadoop: The Defmitive Guide, Tom White, 3rd Edition, O'Reilly Media, 2012. 

4. Big Data Analytics: Disruptive Technologies for Changing the Game, Arvind Sathi, 1st Edition, 

IBM Corporation, 2012. 
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HUMAN COMPUTER INTERACTION (Professional Elective –VI) 

 

B.Tech. IV Year II Sem.           L T P C 

                                                                                                                                                             3 0    0  3 

Course Objectives: 

 To gain an overview of Human-Computer Interaction (HCI) 

 Understanding the alternatives to traditional "keyboard and mouse" computing. 

 Getting familiarity with the vocabulary associated with sensory and cognitive systems 

 Be able to apply models from cognitive psychology to predicting user performance 

 Working in small groups on a product design with invaluable team-work experience. 

 

Course Outcomes: 

 Apply HCI and principles to interaction design. 

 Design certain tools for blind or PH people 

 Understand the social implications of technology and ethical responsibilities as engineers. 

 Understand the importance of a design and evaluation methodology 

 

UNIT - I 

Introduction: Importance of user Interface – definition, importance of good design. Benefits of good 

design, A brief history of Screen design. 

The graphical user interface – popularity of graphics, the concept of direct manipulation, graphical 

system, Characteristics, Web user – Interface popularity, characteristics- Principles of user interface. 

 

UNIT - II 

Design process – Human interaction with computers, importance of human characteristics, human 

consideration, Human interaction speeds, understanding business junctions. 

Screen Designing: Design goals – Screen planning and purpose, organizing screen elements, ordering of 

screen data and content – screen navigation and flow – Visually pleasing composition – amount of 

information – focus and emphasis – presentation information simply and meaningfully – information 

retrieval on web – statistical graphics – Technological consideration in interface design. 

 

UNIT- III 

Windows – New and Navigation schemes selection of window, selection of devices based and screen- 

based controls. Components – text and messages, Icons and increases – Multimedia, colors, uses 

problems, choosing colors. 
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UNIT- IV 

HCI in the software process- The software life cycle, Usability engineering, Iterative design and 

prototyping, Design Focus: Prototyping in practice, Design rationale, Design rules, Principles to support 

usability Standards, Golden rules and heuristics, HCI patterns, Evaluation techniques, Goals of 

evaluation, Evaluation through expert analysis, Evaluation through user participation, Choosing an 

evaluation method, Universal design, Universal design principles Multimodal interaction 

 

UNIT- V 

Cognitive models Goal and task hierarchies Design Focus: GOMS saves money, Linguistic models, 

The challenge of display-based systems, Physical and device models, Cognitive architectures, 

Ubiquitous computing and augmented realities, Ubiquitous computing applications research, Design 

Focus: Ambient Wood – augmenting the physical, Virtual and augmented reality, Design Focus: Shared 

experience Design Focus: Applications of augmented reality Information and data visualization 

TEXT BOOKS: 

 

1. The essential guide to user interface design, Wilbert O Galitz, Wiley Dream Tech. 

2. Human – Computer Interaction. Alan Dix, Janet Fincay, Gregory's, Abowd, 

Russell Bealg, Pearson Education. 

 

REFERENCE BOOKS: 

1. Designing the user interface. 3rd Edition Ben Shneidermann, Pearson Education Asia. 

2. Interaction Design Prece, Rogers, Sharps. Wiley Dreamtech. 

3. User Interface Design, Soren Lauesen, Pearson Education. 

4. Human –Computer Interaction, D. R. Olsen, Cengage Learning. 

5. Human –Computer Interaction, Smith - Atakan, Cengage Learning. 
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CYBER FORENSICS (Professional Elective –VI) 

 

B.Tech. IV Year II Sem.            L T P C 

                                                                                                                                                            3  0  0  3 

Prerequisites: Network Security. 

Course Objectives: 

 A brief explanation of the objective is to provide digital evidence which is obtained 

from digital media. 

 In order to understand the objectives of computer forensics, first of all, people have to 

recognize the different roles computers play in a certain crime. 

 According to a snippet from the United States Security Service, the computer 

functions in different kinds of crimes. 

 

Course Outcomes: 

 Students will understand the usage of computers in forensic, and how to use various 

forensic tools for a wide variety of investigations. 

 It gives an opportunity to students to continue their zeal in research in computer forensics 

 

UNIT- I 

Introduction of Cybercrime: Types, The Internet spawns crime, Worms versus viruses, 

Computers' roles in crimes, Introduction to digital forensics, Introduction to Incident - Incident 

Response Methodology – Steps - Activities in Initial Response, Phase after detection of an 

incident 

 

UNIT- II 

Initial Response and forensic duplication, Initial Response & Volatile Data Collection from 

Windows system -Initial Response & Volatile Data Collection from Unix system – Forensic 

Duplication: Forensic duplication: Forensic Duplicates as Admissible Evidence, Forensic 

Duplication Tool Requirements, Creating a Forensic. Duplicate/Qualified Forensic Duplicate of 

a Hard Drive 

 

UNIT- III 

Forensics analysis and validation: Determining what data to collect and analyze, validating 

forensic data, addressing data-hiding techniques, performing remote acquisitions 

Network Forensics: Network forensics overview, performing live acquisitions, developing 

standard procedures for network forensics, using network tools, examining the honeynet project. 
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UNIT- IV 

Current Forensic tools: evaluating computer forensic tool needs, computer forensics software 

tools, computer forensics hardware tools, validating and testing forensics software E-Mail 

Investigations: Exploring the role of e-mail in investigation, exploring the roles of the client and 

server in e-mail, investigating e-mail crimes and violations, understanding e-mail servers, using 

specialized e-mail forensic tools. 

Cell phone and mobile device forensics: Understanding mobile device forensics, 

understanding acquisition procedures for cell phones and mobile devices. 

 

UNIT- V 

Working with Windows and DOS Systems: understanding file systems, exploring Microsoft 

File Structures, Examining NTFS disks, Understanding whole disk encryption, windows registry, 

Microsoft startup tasks, MS-DOS startup tasks, virtual machines. 

 

TEXT BOOKS: 

1. Kevin Mandia, Chris Prosise, “Incident Response and computer forensics”, Tata 

McGraw Hill, 2006. 

 

2. Computer Forensics, Computer Crime Investigation by John R. Vacca, Firewall 

Media, New Delhi. 

3. Computer Forensics and Investigations by Nelson, Phillips Enfinger, Steuart, 

CENGAGE Learning 

REFERENCE BOOKS: 

1. Real Digital Forensics by Keith J. Jones, Richard Bejtiich, Curtis W. Rose, Addison- 

Wesley Pearson Education 

2. Forensic Compiling, A Tractitioneris Guide by Tony Sammes and Brian Jenkinson, 

Springer International edition. 
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ALGORITHMS DESIGN AND ANALYSIS (Open Elective –III) 

 

B.Tech. IV Year II Sem.            L T  P C 

3 0 0  3 

Prerequisites: Programming for problem solving and Data Structures 

 

Course Objectives: 

 Introduces the notations for analysis of the performance of algorithms. 

 Describes major algorithmic techniques (divide-and-conquer, backtracking, 

dynamic programming, greedy, branch and bound methods) and mention 

problems for which each technique is appropriate; 

 Describes how to evaluate and compare different algorithms using worst, average, 

and best case analysis. 

 Explains the difference between tractable and intractable problems, and 

introduces the problems that are P, NP and NP complete. 

 

Course Outcomes: 

 Analyze the performance of algorithms 

 Choose appropriate data structures and algorithm design methods for a specified application 

 Understand the choice of data structures and the algorithm design methods 

 

UNIT - I 

Introduction: Algorithm, Performance Analysis-Space complexity, Time complexity, 

Asymptotic Notations- Big oh notation, Omega notation, Theta notation and Little oh notation. 

Divide and conquer: General method, applications-Binary search, Quick sort, Merge sort, 

Strassen’s matrix multiplication. 

 

UNIT - II 

Disjoint Sets: Disjoint set operations, union and find algorithms, Priority Queue- Heaps, 

Heapsort Backtracking: General method, applications, n-queen’s problem, sum of 

subsets problem, graph Coloring, Hamiltonian cycles. 

 

UNIT - III 

Dynamic Programming: General method, applications- Optimal binary search tree, 0/1 

knapsack problem, All pairs shortest path problem, Traveling sales person problem, 

Reliability design. 

 

UNIT - IV 

Greedy method: General method, applications- Job sequencing with deadlines, knapsack 

problem, Minimum cost spanning trees, Single source shortest path problem. 

Basic Traversal and Search Techniques: Techniques for Binary Trees, Techniques for Graphs, 

Connected components, Biconnected components. 
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UNIT - V 

Branch and Bound: General method, applications - Travelling sales person problem, 0/1 

knapsack problem - LC Branch and Bound solution, FIFO Branch and Bound solution. 

NP-Hard and NP-Complete problems: Basic concepts, non-deterministic algorithms, NP - 

Hard and NP-Complete classes, Cook’s theorem. 

 

TEXT BOOK: 

1. Fundamentals of Computer Algorithms, Ellis Horowitz, Satraj Sahni and 

Rajasekharan, University Press. 

 

REFERENCE BOOKS: 

1. Design and Analysis of algorithms, Aho, Ullman and Hopcroft, Pearson education. 

2. Introduction to Algorithms, second edition, T. H. Cormen, C.E. Leiserson, R. L. 

Rivest, and C. Stein, PHI Pvt. Ltd./ Pearson Education. 

3. Algorithm Design: Foundations, Analysis and Internet Examples, M.T. 

Goodrich and R.Tamassia, John Wiley and sons 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






	CSE UPTO 4-2 MODIFIED.pdf
	B.Tech_CSE_R22_Autonomous_Syllabus.pdf
	B.Tech. I Year I Sem. L T   P   C
	UNIT - I: Matrices
	UNIT - II: Eigen values and Eigen vectors
	UNIT - III: Calculus
	UNIT - IV: Multivariable Calculus (Partial Differentiation and applications)
	TEXT BOOKS:
	REFERENCE BOOKS:
	B.Tech. I Year I Sem. Course Objectives:
	Course Outcomes:
	UNIT - I: Water and its treatment:
	UNIT – II Battery Chemistry & Corrosion
	UNIT - III: Polymeric materials:
	UNIT - IV: Energy Sources:
	UNIT - V: Engineering Materials:
	Smart materials and their engineering applications
	TEXT BOOKS: (1)
	REFERENCE BOOKS: (1)
	B.Tech. I Year I Sem.
	(Common to CSE,CSE(AIML),CSE(DS))
	3 0 0   3
	(Common to CSE,CSE(AIML),CSE(DS)) (1)
	B.Tech. I Year I Sem.                                                                                                                                                                                                                                      ...
	3  0    0   3
	UNIT - I: Introduction to Programming
	UNIT - II: Arrays, Strings, Structures and Pointers:
	UNIT - III: Preprocessor and File handling in C:
	UNIT - IV: Function and Dynamic Memory Allocation:
	UNIT - V: Searching and Sorting:
	TEXT BOOKS: (2)
	REFERENCE BOOKS: (2)
	Course Objectives:
	(Common to CSE,CSE(DS))
	UNIT-I:
	UNIT-II:
	UNIT-III:
	UNIT-IV:
	UNIT-V:
	TEXT BOOKS: (3)
	REFERENCE BOOKS: (3)
	B.Tech. I Year I Sem. Course Objectives: (1)
	(Common to CSE,CSE(DS)) (1)
	UNIT – I:
	UNIT- II:
	UNIT – III:
	UNIT – IV:
	UNIT – V:
	TEXT BOOKS: (4)
	REFERENCE BOOKS: (4)
	ELEMENTS OF COMPUTER SCIENCE AND ENGINEERING
	(Common to CSE,CSE (AIML),CSE(DS))
	0 0 2   1
	Course Outcomes: (1)
	UNIT – I
	UNIT – II
	UNIT – III
	UNIT – IV
	UNIT – V
	TEXT BOOK:
	REFERENCE BOOKS: (5)
	B.Tech. I Year I Sem. (1)
	(Common to CSE,CSE (DS))
	List of Experiments:
	V. Preparations:
	VI. Lubricants:
	VIII. Virtual lab experiments
	REFERENCE BOOKS: (6)
	PROGRAMMING FOR PROBLEM SOLVING LABORATORY
	B.Tech. I Year I Sem. L T P C
	Practice sessions:
	Simple numeric problems:
	Arrays, Pointers and Functions:
	Files:
	Strings:
	Miscellaneous:
	Sorting and Searching:
	TEXT BOOKS: (5)
	REFERENCE BOOKS: (7)
	BASIC ELECTRICAL ENGINEERING LABORATORY
	B.Tech. I Year I Sem. L T P   C
	Course Objectives: (1)
	List of experiments/demonstrations:
	PART-B (any two experiments from the given list)
	TEXT BOOKS: (6)
	REFERENCE BOOKS: (8)
	ORDINARY DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS
	3 1 0 4
	UNIT-I: First Order ODE
	UNIT-III: Laplace transforms
	UNIT-IV: Vector Differentiation
	UNIT-V: Vector Integration
	TEXT BOOKS: (7)
	REFERENCE BOOKS: (9)
	APPLIED PHYSICS
	3 1 0    4
	UNIT - I: QUANTUM PHYSICS AND SOLIDS
	UNIT - II: SEMICONDUCTORS AND DEVICES
	UNIT - III: DIELECTRIC, MAGNETIC AND ENERGY MATERIALS
	UNIT - IV: NANOTECHNOLOGY
	UNIT - V: LASER AND FIBER OPTICS
	TEXT BOOKS: (8)
	REFERENCE BOOKS: (10)
	ENGINEERING WORKSHOP
	0 1   3   2.5
	Course Objectives: (2)
	1. TRADES FOR EXERCISES:
	2. TRADES FOR DEMONSTRATION & EXPOSURE:
	TEXT BOOKS: (9)
	REFERENCE BOOKS: (11)
	ENGLISH FOR SKILL ENHANCEMENT
	2 0 0 2
	UNIT - I
	UNIT - II
	UNIT - III
	UNIT - IV
	UNIT - V
	Note: Listening and Speaking Skills which are given under Unit-6 in AICTE Model Curriculum are covered in the syllabus of ELCS Lab Course.

	TEXT BOOK: (1)
	REFERENCE BOOKS: (12)
	DATA STRUCTURES
	3 0 0  3
	Course Objectives
	Course Outcomes
	UNIT - I (1)
	UNIT - II (1)
	UNIT - III (1)
	UNIT - IV (1)
	UNIT - V (1)
	TEXT BOOKS: (10)
	REFERENCE BOOK:
	APPLIED PHYSICS LABORATORY
	0 0 3 1.5
	LIST OF EXPERIMENTS:
	REFERENCE BOOK: (1)
	DATA STRUCTURES LAB
	0 0 2 1
	Course Objectives: (3)
	Course Outcomes: (2)
	List of Experiments: (1)
	TEXT BOOKS: (11)
	REFERENCE BOOK: (2)
	ENGLISH LANGUAGE AND COMMUNICATION SKILLS LABORATORY
	0 0 2 1 (1)
	Course Objectives: (4)
	Syllabus: English Language and Communication Skills Lab (ELCS) shall have two parts:
	b. Interactive Communication Skills (ICS) Lab
	Speaking Skills:
	Exercise – I CALL Lab:
	ICS Lab:
	Exercise – II CALL Lab:
	ICS Lab: (1)
	Exercise - III CALL Lab:
	ICS Lab: (2)
	Exercise – IV CALL Lab:
	ICS Lab: (3)
	Exercise – V CALL Lab:
	ICS Lab: (4)
	Minimum Requirement of infrastructural facilities for ELCS Lab:
	System Requirement (Hardware component):
	2. Interactive Communication Skills (ICS) Lab :
	Source of Material (Master Copy):
	Suggested Software:
	REFERENCE BOOKS: (13)
	IT WORKSHOP
	0 0 2   1 (1)
	Course Outcomes: (3)
	PC Hardware
	Internet & World Wide Web
	LaTeX and WORD
	Excel
	Powerpoint
	REFERENCE BOOKS: (14)
	ENVIRONMENTAL SCIENCE
	UNIT-I
	UNIT-II
	UNIT-III
	UNIT-IV
	UNIT-V
	TEXTBOOKS:
	REFERENCEBOOKS:
	3 0 0    3
	UNIT - I (2)
	UNIT - II (2)
	UNIT - III (2)
	UNIT - IV (2)
	UNIT - V (2)
	TEXTBOOKS: (1)
	REFERENCE BOOKS: (15)
	PYTHON PROGRAMMING
	3 0 0   3 (1)
	Course Objectives: (5)
	Course Outcomes: (4)
	UNIT - I (3)
	UNIT - II (3)
	UNIT - III (3)
	UNIT - IV (3)
	Numpy, Pandas, Sklearn,, Matplotlib, Seaborn
	TEXT BOOK: (2)
	REFERENCE BOOKS: (16)
	COMPUTER ORIENTED STATISTICAL METHODS
	3 1 0 4 (1)
	UNIT - I: Probability
	UNIT - II: Expectation and discrete distributions
	TEXT BOOKS: (12)
	REFERENCE BOOKS: (17)
	3 0 0 3
	DATABASE MANAGEMENT SYSTEMS
	3 0 0   3 (2)
	Course Objectives: (6)
	Course Outcomes: (5)
	UNIT - I (4)
	UNIT - II (4)
	UNIT - III (4)
	UNIT - IV (4)
	UNIT - V (3)
	TEXT BOOKS: (13)
	REFERENCE BOOKS: (18)
	PYTHON PROGRAMMING LABORATORY
	0 031.5
	Week -1:
	Week - 2:
	Week - 3:
	Week - 4:
	Week - 5:
	Week-6:
	Week- 7
	Week - 8:
	TEXT BOOKS: (14)
	REFERENCE BOOKS: (19)
	DATABASE MANAGEMENT SYSTEMS LAB
	0   0   3   1.5
	Course Objectives: (7)
	Course Outcomes: (6)
	List of Experiments: (2)
	TEXT BOOKS: (15)
	REFERENCE BOOKS: (20)
	GENDER SENSITIZATION LAB
	0 0 2 0
	Objectives of the Course
	Learning Outcomes
	UNIT-I: UNDERSTANDING GENDER
	UNIT – II: GENDER ROLES AND RELATIONS
	UNIT – III: GENDER AND LABOUR
	UNIT – IV: GENDER - BASED VIOLENCE
	UNIT – V: GENDER AND CULTURE
	 Classes will consist of a combination of activities: dialogue-based lectures, discussions, collaborative learning activities, group work and in-class assignments. Apart from the above prescribed book, Teachers can make use of any authentic materials...

	SKILL DEVELOPMENT COURSE (DATA VISUALIZATION - R PROGRAMMING/ POWER BI)
	0 0 2   1 (2)
	Lab Problems:
	REFERENCE BOOKS: (21)
	HUMAN VALUES AND ETHICS
	2 0 0   0
	Course Objectives: (8)
	UNIT - I (5)
	UNIT - II (5)
	UNIT – III (1)
	UNIT – IV (1)
	UNIT – V (1)
	TEXT BOOKS: (16)
	REFERENCE BOOKS: (22)
	DISCRETE MATHEMATICS
	3 0 0   3 (3)
	Course Outcomes: (7)
	UNIT - I (6)
	UNIT - II (6)
	UNIT - III (5)
	UNIT - IV (5)
	UNIT - V (4)
	TEXT BOOKS: (17)
	REFERENCE BOOKS: (23)
	BUSINESS ECONOMICS AND FINANCIAL ANALYSIS
	3 0 0   3 (4)
	Unit – I: Introduction to Business and Economics
	UNIT - II: Demand and Supply Analysis
	UNIT - III: Production, Cost, Market Structures & Pricing
	TEXT BOOKS: (18)
	REFERENCE BOOKS: (24)
	OPERATING SYSTEMS
	3 0 0   3 (5)
	Course Objectives: (9)
	Course Outcomes: (8)
	UNIT - I (7)
	UNIT - II (7)
	UNIT - III (6)
	UNIT - IV (6)
	UNIT - V (5)
	TEXT BOOKS: (19)
	REFERENCE BOOKS: (25)
	OBJECT ORIENTED PROGRAMMING THROUGH JAVA
	3 0 0 3 (1)
	Course Outcomes (1)
	UNIT - I (8)
	UNIT - II (8)
	UNIT - III (7)
	UNIT - IV (7)
	UNIT - V (6)
	TEXT BOOKS: (20)
	REFERENCE BOOKS: (26)
	SOFTWARE ENGINEERING
	3 0 0   3 (6)
	Course Outcomes (2)
	UNIT - I (9)
	UNIT - II (9)
	UNIT - III (8)
	UNIT - IV (8)
	UNIT - V (7)
	TEXT BOOKS: (21)
	REFERENCE BOOKS: (27)
	OPERATING SYSTEMS LAB
	0 0 2   1 (3)
	Course Objectives: (10)
	Course Outcomes: (9)
	List of Experiments: (3)
	TEXT BOOKS: (22)
	REFERENCE BOOKS: (28)
	OBJECT ORIENTED PROGRAMMING THROUGH JAVA LAB
	0 0 2   1 (4)
	Course Outcomes: (10)
	List of Experiments: (4)
	REFERENCE BOOKS: (29)
	Core Java, Volume 1, 9th edition, Cay S. Horstmann and G Cornell, Pearson
	CONSTITUTION OF INDIA
	3 0 0 0
	Suggested Reading:
	SKILL DEVELOPMENT COURSE (NODE JS/ REACT JS/ DJANGO)
	0 0 2   1 (5)
	Course Objectives: (11)
	Exercises:
	REFERENCE BOOKS: (30)
	UNIT - I (10)
	Course Objectives: (12)
	Course Outcomes: (11)
	UNIT - I (11)
	UNIT - II (10)
	UNIT - III (9)
	UNIT - IV (9)
	UNIT – V (2)
	Non-Parametric& SVM classification: About Non parametric classification, Decision Trees: Entropy, gain ratio, Information Gain, Splitting criteria,
	Ensemble Method: Introduction to Random Forest, Accuracy measure & performance
	Instance based learning- Introduction, KNN algorithm, Distance measures, model building, locally weighted regression, radial basis functions, SVM classifier, hyper-plane, slack variables, geometric transformation kernel trick, kernel transformation.
	TEXT BOOKS: (23)
	REFERENCE BOOKS: (31)
	REFERENCE BOOK: (3)
	CRYPTOGRAPHY AND NETWORK SECURITY
	UNIT - I (12)
	UNIT - II (11)
	UNIT - III (10)
	TEXT BOOKS: (24)
	REFERENCE BOOKS: (32)
	DEV OPs
	UNIT-I (1)
	UNIT-II (1)
	UNIT-III (1)
	UNIT-IV (1)
	UNIT-V (1)
	TEXT BOOKS: (25)
	REFERENCE BOOKS: (33)
	UNIT - I (13)
	UNIT - II (12)
	UNIT - III (11)
	UNIT - IV (10)
	UNIT - V (8)
	TEXT BOOKS: (26)
	REFERENCE BOOKS: (34)
	UNIT - I (14)
	UNIT - II (13)
	UNIT - III (12)
	UNIT - IV (11)
	UNIT - V (9)
	TEXT BOOKS: (27)
	REFERENCE BOOK: (4)
	UNIT - I (15)
	UNIT - II (14)
	UNIT - III (13)
	UNIT - IV (12)
	UNIT - V (10)
	TEXT BOOKS: (28)
	REFERENCE BOOKS: (35)
	UNIT - I (16)
	UNIT - II (15)
	UNIT - III (14)
	UNIT - IV (13)
	UNIT - V (11)
	TEXT BOOKS: (29)
	REFERENCE BOOKS: (36)
	UNIT – I (1)
	UNIT – II (1)
	UNIT - III (15)
	UNIT - IV (14)
	UNIT - V (12)
	TEXT BOOK: (3)
	REFERENCE BOOKS: (37)
	UNIT - I (17)
	UNIT - II (16)
	UNIT - III (16)
	UNIT – IV (2)
	UNIT - V (13)
	TEXT BOOK: (4)
	REFERENCE BOOKS: (38)
	UNIT - I (18)
	UNIT - II (17)
	UNIT - III (17)
	UNIT - IV (15)
	UNIT - V (14)
	TEXT BOOK: (5)
	REFERENCE BOOK: (5)
	UNIT-I (2)
	UNIT-II (2)
	UNIT-III (2)
	UNIT-IV (2)
	UNIT-V (2)
	TEXT BOOK: (6)
	REFERENCE BOOKS: (39)
	UNIT - I (19)
	UNIT - II (18)
	UNIT - III (18)
	UNIT - IV (16)
	UNIT - V (15)
	TEXT BOOKS: (30)
	REFERENCE BOOKS: (40)
	Course Objectives: (13)
	Course Outcomes: (12)
	UNIT - I (20)
	UNIT - II (19)
	UNIT - III (19)
	UNIT - IV (17)
	UNIT – V (3)
	Numpy, Pandas, Sklearn,, Matplotlib, Seaborn (1)
	TEXT BOOK: (7)
	REFERENCE BOOKS: (41)
	UNIT - I (21)
	UNIT - II (20)
	UNIT - III (20)
	UNIT - IV (18)
	UNIT - V (16)
	TEXT BOOKS: (31)
	REFERENCE BOOKS: (42)
	CRYPTOGRAPHY AND NETWORK SECURITY LAB
	TEXT BOOKS: (32)
	REFERENCE BOOKS: (43)
	DEV OPS LAB
	TEXT BOOKS: (33)
	REFERENCE BOOKS: (44)
	ORGANIZATIONAL BEHAVIOUR
	TEXT BOOKS: (34)
	UNIT - I (22)
	UNIT - II (21)
	Operating System Support- OS layer, Protection, Processes and Threads, Communication and Invocation, Operating system architecture.
	UNIT - III (21)
	UNIT - IV (19)
	UNIT - V (17)
	TEXT BOOKS: (35)
	REFERENCE BOOKS: (45)
	UNIT - I (23)
	UNIT - II (22)
	UNIT- III
	UNIT- IV
	UNIT- V
	TEXT BOOKS: (36)
	REFERENCE BOOKS: (46)
	UNIT- I
	UNIT- II
	UNIT- III (1)
	UNIT- IV (1)
	UNIT- V (1)
	TEXT BOOKS: (37)
	REFERENCE BOOKS: (47)
	UNIT - I (24)
	UNIT - II (23)
	UNIT - III (22)
	UNIT - IV (20)
	UNIT - V (18)
	TEXT BOOK: (8)
	REFERENCE BOOKS: (48)
	Course Outcomes: (13)
	UNIT - I (25)
	UNIT - II (24)
	UNIT - III (23)
	UNIT - IV (21)
	UNIT - V (19)
	TEXT BOOKS: (38)
	REFERENCES:





