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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (AUTONOMOUS), PULIVENDULA  

YSR(KADAPA) Dist. 516 390, (A.P) INDIA 

COURSE STRUCTURE (R20) 

COMPUTER SCIENCE AND ENGINEERING 

Effective from AY 2021-22 

Induction Programme 
S.No. Course 

Code 
Course Title Category L T  P Credits 

1.  Physical Activities -- Sports, Yoga and 

Meditation, Plantation 

MC 0 0 6 0 

2.  Career Counselling MC 2 0 2 0 

3.  Orientation to all branches -- career 

options, tools, etc. 

MC 3 0 0 0 

4.  Orientation on admitted Branch -- 

corresponding labs, tools and platforms 

EC 2 0 0 0 

5.  Proficiency Modules & Productivity 

Tools 

ES 2 0 0 0 

6.  Assessment on basic aptitude and 

mathematical skills 

MC 2 0 3 0 

7.  Remedial Training in Foundation 

Courses 

MC 2 0 3 0 

8.  Human Values & Professional Ethics MC 3 0 3 0 

9.  Communication Skills -- focus on 

Listening, Speaking, Reading, Writing 

skills 

BS 2 0 2 0 

10.  Concepts of Programming ES 2 0 0 0 

 

SEMESTER - 1  

S.No 
Course 

Code 
Course Name Category L-T-P Credits 

1 20ABS05 Linear Algebra And Calculus BS 3-0-0 3 

2 20ABS03 Chemistry BS 3-0-0 3 

3 20ACS03 Python Programming  ES 3-0-0 3 

4 20ABEE01 
Basic Electrical & Electronics 

Engineering 
ES 3-0-0 3 

5 20AME04 Engineering Workshop ES 0-0-3 1.5 

6 20ACS05 It Workshop ES 0-0-3 1.5 

7 20ABS04 Chemistry Lab BS 0-0-3 1.5 

8 20ACS04 Python Programming  Lab  ES 0-0-3 1.5 

9 20ABEE02 
Basic Electrical & Electronics 

Engineering Lab 
ES 0-0-3 1.5 

Total 19.5 
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SEMESTER - 2 

S.No 
Course 

Code 
Course Name Category L-T-P Credits 

1 20ABS06 
Differential Equations And Vector 
Calculus 

BS 3-0-0 3 

2 20ABS10 Applied Physics BS 3-0-0 3 

3 20AHS01 Communicative English HS 3-0-0 3 

4 20ACS08 C-Programming & Data Structures ES 3-0-0 3 

5 20AME01 Engineering Graphics ES 1-0-4 3 

6 20AHS02 Communicative English Lab ES 0-0-3 1.5 

7 20ABS11 Applied Physics Lab BS 0-0-3 1.5 

8 20ACS09 
C-Programming & Data Structures 
Lab 

ES 0-0-3 1.5 

      

Total 19.5 

 

SEMESTER - 3 

S.No Course 

Code 

Course Name Category L-T-P Credits 

1 20ABS14 Discrete Mathematics And Graph Theory BS 3-0-0 3 

2 20ACS14 Computer Organization PC 3-0-0 3 

3 20ACS16 Database Management Systems PC 3-0-0 3 

4 20ACS18 Object Oriented Programming Using 

Java 

PC 3-0-0 3 

5  

20AHS04 

 

20AHS05 

Humanities Elective: 

i. Managerial Economics and  

   Financial  Analysis 

ii. Entrepreneurship And Innovation  

   Management 

HS 3-0-0 3 

8 20ACS17 Database Management Systems Lab PC 0-0-3 1.5 

9 20ACS19 Object Oriented Programming Using 

Java Lab 

PC 1-0-2 1.5 

7 20ACS15 Computer Organization Lab PC 0-0-3 1.5 

6  

20ACS20 

(Skill Oriented Course – I)  

Web Development 

SC 1-0-2 2 

10 20ABS09 Environmental Science MC 3-0-0 0 

 20AMC01 NSS Activities MC 0-0-2 0 

Total 21.5 
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SEMESTER - 4 

S.No 
Course 

Code 
Course Name Category L-T-P Credits 

1 20ABS15 
Numerical Methods, Probability And 
Statistics 

BS 3-0-0 3 

2 20ACS22 Formal Language And Automata Theory ES 3-0-0 3 

3 20ACS23 Operating Systems PC 3-0-0 3 

4 20ACS25 Design And Analysis Of Algorithms PC 3-0-0 3 

5 20ACS27 Software Engineering PC 3-0-0 3 

6 
 

20ACS29 

Skill Oriented Course – Ii  

Mobile Application Development 
SC 1-0-2 2 

7 20ACS24 Operating Systems Laboratory PC 0-0-3 1.5 

8 20ACS26 Design And Analysis Of Algorithms Lab PC 0-0-3 1.5 

9 20ACS28 Software Engineering Laboratory PC 0-0-3 1.5 

10 
 

20AMC02 

Mandatory Non-Credit Course 
(Employability Skills) APTITUDE AND 
REASONING SKILLS 

MC 3-0-0 0 

11 20AHS07 Universal Human Values MC 3-0-0 3 

Total 24.5 

Mandatory Community Service Project/ Internship during Summer Vacation 

 

 Eligible & interested students are permitted to register for Honours or a Minor in IV 

semester after the results of III Semester are declared and students may be allowed to 

take maximum two subjects per semester pertaining to their Honours or a Minor from V 

Semester onwards. 



Computer Science and Engineering (Course Structure)                                                           R20

    BOS Chairman Vice-Principal Principal 

B.Tech III Year I Semester

Semester - 5 
S.No Course No Course Name Categor

y
L-T-P Credits

1 20ACS51 Computer Networks PC 3-0-0 3
2 20ACS52 Compiler Design PC 3-0-0 3
3 20ACS53 Artificial Intelligence PC 3-0-0 3
4 20ACS54 Professional Elective – I

PE 3-0-0 3
20ACS54A Big Data and Analytics
20ACS54B Data mining
20ACS54C Data Visualization with Python

5 20ACS55 Open Elective Course– I OE 3-0-0 3
6 20ACS50 Web Technologies (Skill oriented course – III) SC 1-0-2 2
7 20ACS57 Computer Networks Lab PC 0-0-3 1.5
8 20ACS58 Artificial Intelligence lab PC 0-0-3 1.5
9 20AHS11 Indian Constitution  MC 3-0-0 0
10 20ACS59 Evaluation of Community Service 

Project/Internship
PR ------- 1.5

Total 21.5

Open Elective I (Interdisciplinary) 
Branch Subject Code Subject

Mathematics 20ABS55A Fuzzy Set Theory, Arithmetic and Logic
Physics 20ABS55B Functional Nanomaterials for Engineers
Chemistry 20ABS55C Chemistry of Energy Materials
CIVIL 20ACE55A Basics of Civil Engineering
EEE 20AEE55A Basics of Non-Conventional Energy Sources
ME 20AME55A 3D Printing

20AME55B Smart Materials
ECE 20AEC55A Fundamentals of Electronics and Communication Engineering

20AEC55B Transducers and Sensors

Note: A student shall not be permitted to take courses as Open Electives/Minor/Honours with content 
substantially equivalent to the courses pursued in the student's primary major.
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B.Tech III Year II Semester

Semester - 6 
S.No Course No Course Name Categor

y
L-T-P Credits

1 20ACS61 Internet of Things PC 3-0-0 3
2 20ACS62 Data Science PC 3-0-0 3
3 20ACS63 Cyber Security PC 3-0-0 3
4 20ACS64 Professional Elective – II (MOOC-I) PE 3-0-0 3
5 20ACS65 Open Elective Course –II OE 3-0-0 3
6 20ACS66 Internet of Things Lab PC 0-0-3 1.5
7 20ACS67 Data Science Lab PC 0-0-3 1.5
8 20ACS68 Cyber security Lab PC 0-0-3 1.5
9 20AHS10 Soft Skills (Skill Oriented Course – IV) SC 1-0-2 2
10 20ACS60 Design Thinking and Innovation for Product 

Innovation MC 3-0-0 0

Total 21.5
Industry Internship (Mandatory) for 6 - 8 weeks duration during summer vacation

Open Elective II (Interdisciplinary) 
Branch Subject Code Subject Name

Mathematics 20ABS65A Numerical Techniques
Physics 20ABS65B Materials Characterization Techniques
Chemistry 20ABS65C Polymers and their applications
CIVIL 20ACE65A Environmental Impact Assessment
EEE 20AEE65A Energy Conservation and Management
ME 20AME65A Programming of Robots and Control

20AME65B Non-Conventional sources of Energy
ECE 20AEC65A Introduction to Microcontrollers & Applications

20AEC65B Principles of Digital Signal Processing

Note: Student shall register for MOOC Course in NPTEL/SWAYAM in concurrence with the department 
before commencement of semester. The advanced courses should opt which is not repetitive regular courses and 
syllabus.
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    BOS Chairman Vice-Principal Principal 

B.Tech IV Year I Semester

Semester - 7 
S.No Course No Course Name Category L-T-P Credits

1 20ACS71 Professional Elective – III

PE 3-0-0 3
20ACS71A Software project Management
20ACS71B Software Testing
20ACS71C Software Architecture

2 20ACS72 Professional Elective – IV

PE 3-0-0 3
20ACS72A Micro services
20ACS72B Cloud Computing
20ACS72C Ad-hoc and sensor networks

3 20ACS73 Professional Elective –V 

PE 3-0-0 3
20ACS73A Block chain technologies
20ACS73B Virtual Reality
20ACS73C Statistical Analysis using R

4 20ACS75 Open Elective – III OE 3-0-0 3
5 20ACS76 Open Elective – IV (MOOC-II) OE 3-0-0 3
6 Humanities Elective – II HS 3-0-0 3

20AHS12 Management Science
20AHS13 Business Environment

7 20ACS70 Advanced Web Technologies                           
(Skill oriented course – V)

SC  1-0-2 2

8 20ACS79 Evaluation of Internship PR ------- 3
                                                                                                                                                 Total 23

Open Elective III (Interdisciplinary)
Branch Subject Code Subject Name

Mathematics 20ABS75A Mathematical Modeling
Physics 20ABS75B Sensors and Actuators for Engineering Applications
Chemistry 20ABS75C Chemistry of Nano-materials and applications
CIVIL 20ACE75A Disaster Management and Mitigation
EEE 20AEE75A IOT Applications in Electrical Engineering
ME 20AME75A Introduction to Composite Materials

20AME75B Customer Relationship Management
ECE 20AEC75A Fundamentals of Image Processing

20AEC75B Basics of VLSI Design
Open Elective-IV shall opt any of branch which shall not match with regular course and syllabus. 

B.Tech IV Year II Semester
Semester - 8 
S.No Course No Course Name Category L-T-P Credits

1 20ACS99
Full Internship & Project work PR

--------
-

12
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    BOS Chairman Vice-Principal Principal 

                                                                                                                                                  Total 12

Courses offered for Honours degree
1. Network Security

S.No. Course 
Code

Course Title Offered 
in 

Semester

Prerequisite if any Contact 
Hours 

per 
week

   
Credits

L T
1 20ACSH01 Network Security and Cyber 

Laws
V Basics of Networks 3 1 4

2 20ACSH02 Social Mobile Analytics & Cloud VI Basics of cloud 3 1 4
3 20ACSH03 Storage Area Networks VI Basics of Data Base 3 1 4
4 20ACSH04 High Performance Computing VII Basics of computing 

techniques
3 1 4

5 20ACSH05 Natural Language Processing 
(MOOC Course)

V Fundamentals of 
compiler design

2

6 20ACSH06 Multi Agent Systems            
(MOOC Course)

VII Basics of sharing 
between two 
systems

2

Title of the Minor Degree
(Disciplines to which the Minor is offered)

S.N
o.

Branc
h

Name of the 
Minor degree

Course 
Code

Course Title Offere
d in 

Seme
ster

Contact 
Hours 
per 
week

   
Cre
dits

L T P
1 CSE Web Design 

& 
Development

20ACSM01 User Interface Design V 3 1 0 4
2 20ACSM02 Advanced Java Script VI 3 1 0 4
3 20ACSM03 Content Management & Distributed systems VI 3 1 0 4
4 20ACSM04 Mongo DB VII 3 1 0 4
5 20ACSM05 MOOC Course V 2
6 20ACSM06 MOOC Course VII 2
1 CSE Data Science 20ACSM07 Data Science V 3 1 0 4
2 20ACSM08 Data Analytics using Python and Lab V 3 0 2 4
3 20ACSM09 Data Visualization VII 3 1 0 4
4 20ACSM10 Machine Learning VI 3 1 0 4
5 20ACSM11  MOOC Course VI 2
6 20ACSM12 MOOC Course  VII 2
1 CE Construction 

Technology
20ACEM01 Building Materials V 3 1 0 4

2 20ACEM02 Building Construction V 3 1 0 4
3 20ACEM03 Building planning and Drawing VI 3 1 0 4
4 20ACEM04 Surveying VI 3 1 0 4
5 20ACEM05 MOOC Course VII 2
6 20ACEM06 MOOC Course VII 2
1 EEE Electrical 

Systems
20AEEM01 Basic Electric Circuits and Analysis V 3 1 0 4

2 20AEEM02 Principles of Electrical  Measurements V 3 1 0 4
3 20AEEM03 Basics of Power Electronics and Devices VI 3 1 0 4
4 20AEEM04 Fundamentals of Control Systems VI 3 1 0 4
5 20AEEM05 MOOC Course VII 2
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    BOS Chairman Vice-Principal Principal 

6 20AEEM06 MOOC Course VII 2
1 ME 3D Printing 20AMEM07 Materials science for Engineers V 3 1 0 4
2 20AMEM08 Computer Aided Machine Drawing V 3 1 0 4
3 20AMEM09 3D Printing materials VI 3 1 0 4
4 20AMEM10 Applications of  3D Printing VII 3 1 0 4
5 20AMEM11 MOOC Course VI 2
6 20AMEM12 MOOC Course VII 2
1 ME Robotics and 

Automation
20AMEM13 Introduction to Robotics V 3 1 0 4

2 20AMEM14 Industrial Automation V 3 1 0 4
3 20AMEM15 Hydraulic and Pneumatic circuits VI 3 1 0 4
4 20AMEM16 Programming and control of Robot VII 3 1 0 4
5 20AMEM17 MOOC Course VI 2
6 20AMEM18 MOOC Course VII 2
1 ME Industrial 

Engineering
20AMEM19 Production Planning and Control V 3 1 0 4

2 20AMEM20 Marketing Management VI 3 1 0 4
3 20AMEM21 Customer Relationship Management VI 3 1 0 4
4 20AMEM22 Six Sigma & Lean Manufacturing VII 3 1 0 4
5 20AMEM23 MOOC Course V 2
6 20AMEM24 MOOC Course VII 2
1 ECE Electronics & 

Communicati
on 
Engineering

20AECM01 Electronic Circuits V 3 1 0 4
2 20AECM02 Digital Electronics V 3 1 0 4
3 20AECM03 Principles of Communications VI 3 1 0 4
4 20AECM04 Electronic Instrumentation VI 3 1 0 4
5 20AECM05 MOOC Course VII 2
6 20AECM06 MOOC Course VII 2







(

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS), PULIYENDULA

B.Tech-IYrIsem(R20) LTPC
3003

Chemistry
(EEE, ECE and CSE)

Course Objectives:

o To faniliarizeengineering chemistry and its applications

r To train the students on the principles and applications of electrochemistry, Spectroscopy

and polytners

o To introduce instrumental methods and modern engineering materials-

Unit 1: Structure and Bonding Models: (10 hrs)

Planck's quantum theory, dual nature of matter, Schrodinger equation, significance of Y and Y"

applications to hydrogen, molecular orbital theory - bonding in homo- and heteronuclear

diatomic molecules - energy level diagfams of Nz, Oz, CO and NO, zu-molecular orbitals of

butadiene and benzene, calculation ofbond order.

Learning Outcomes:

At the end of this unit, the studentswill be able to

b apply schrodinger wave equation to hydrogen atom (L3)

o recall molecular orbital theory and energy level diagrams of atoms (Ll)

o illustrate the molecular orbital energy level diagram of different molecular species (L2)

. explain the calculation of bond order of Ozand CO molecules (L2)

o discuss the basic concept of molecular orbital theory (L3)

Unit 2: Moderrr Engineering materials: (12 hrs)

i). Understanding of materials: Crystal field theory - salient features - splifiing in octatredral,

tetrahedral and square planar geometry. Properties of coordination compounds- oxidation state'

coordination number, magnetic properties and coloru'

ii). Semiconductor materials, superconductors- basic concept, band diagrams for conductors'

semiconductors and insulators, effect of doping on band structures.

iii). supercapacitors: Introduction, basic concept-classification - applications.

iv)..Nanochemistry: Introduction, classification of nanometerials, properties and applications of

fullerenes, carbon nanotubes and graphene nanoparticles'

Learning Outcomes:

At the end of this unit, the students will be able to

o explain splitting of in octahedral and tetrahedral geometryof complexes (L2).

r recall applications of semiconductors, super conductors, nanomaterials (Ll)

o discuss the magnetic behaviour and colour of coordination compounds (L3).

o explain the band theory of solids for conductors, semiconductors and insulators (L2)

o demonstrate the application of fullerenes, carbon nano tubes and graphene nanoparticles

(r2).



Unit 3: Electrochemistry and Applications: (12 hrs)

Intoduction to erectochemistry, erectrodes - concepts of reference electodes (calomel

electrode, Ag/AgCl electrode and grass elecftode); Electochemicar cell, Nernst equation, cell

potential calculations and numerical problems, pH metry, potentiometry- potentiometic

titrations (redox titrations), concept of conductivity- Specific, equivalent & molar conductance

and.cell constan! conductivity cell, conductometric titrations (acid-base titrations)'

Electrochemicar sensors - potentiometric sensors (glucose potentiometric sensor), amperometric

sensors(Estimation of Uric Acid (UA))

primary cells - Zinc-ur,Na-Air batteries, secondary cells -Nickel-Cadmium (NiCd),and lithium

ion batteries- working of the batteries including cell reactions; fuel cells: hydrogen-oxygen'

methanol fuel cells -working of the cells and applications.

Learrring Outcomes:

At the tid o|thtt unit, the students will be able to

o apply Nemst equation for calculating electrode and cell potentials (L3)

. recall applications of various batteries (L1)'

o explain the theory of constuction of battery and fuel cells (L2)

o solve problems based on cell potential (L3)

Unit 4: PolYmer Chemistry: (10 hrs)

Intrbduction to polymers, functionality of monomers,- chain growth and step glowth

polymerization, coordination polymerizaiion, copolymerization (stereospecific polymerization)

with specific examples and mechanisms of polymer formation'

plastics - Thermoplastics and Thermosettings, Preparation, properties and applications of - PVC'

Teflon, Bakelite, Nylon-6,6, carbon fibres. Calculation of molecular Weight of polymer by

weight average and number average methods, polydispersity index

Elastomers-Buna-s, Buna-N-preparation, properties and applications'

conducting polymers - polyacetylene, polyaniline, polypyrroles - mechanism of conduction and

applications.

Learning Outcomes:

At the enh of this unit, the students will be able to

. expiain the different types of polymers and their applications (L2)

o find number average and weight average of polymer (Ll)

o explain the preparation, properties and applications of Bakelite, Nylon-6,6, and carbon

fibres (L2)

o describe the mechanism of conduction in conducting polymers (L2)

o discuss Buna-S and Buna-N elastomers and their applications (L2)

Unit 5: Instrumental Methods and Applications (8 hrs).

Regions of erectromagnetic spectrum. Ru"o-rptioo of radiaiion: Beer-Larnbert's law. uV-visible'

IR Spectroscopies- lrinciple, selection rules and applications. Solid-Liquid chromatogaphy-

TLC. retardation factor.

(

c



(

Learning outcomes:

After coipletion of Unit IV, students will be able to:

o explain the different types of spectral series in electromagnetic spectrum (L2)

o understand the principles of UV-Vis' IR Spectroscopy (L2)

o find retention time and volumes of samples (Ll)

r explain the various applications of anatytical instruments (L2)

Text Books:

1. Jain and Jain, Engineering Chemistry , l6le, DhanpatRai 
'2013 

'

2. Arun Bahl, B.S. Bahl and G.D. Tuli, Essentials of Physical Chemistry, S'Chand Publication,

New Delhi 2012.

Reference Books:

i.dars-"uu" n"aay, K.N.Jayaveera and C. Ramachandraiah, Engineering Chemisty, Mc Graw

HLLL2020.

2. J.D.Lee, Concise Inorganic chemistry, 5/e, Oxford university Press, 2008'

3. K. Sesha Maheswaramma and Mridula Chugh, Engineering Chemistry' Pearson Publication

Pvt. Ltd.

4. Skoog and wes! Principles of Instrumental Analysis,6le, Thomson, 2007 '

Course Outcomes:

At the end of the course, the students will be able to:

. compare the materials for construction of battery and electrochemical sensors (L2)

o recall properties and applications of polymers and engineering materials (Ll)

o explain the preparation, properties, and applications of thermoplastics & thermosetting'

elastomers & conducting polymers' (L2)

o explain the principles of spectrometry, TLC in separation of solid and liquid mixn[es

(L2)

apply the principle of Band diagrams in application of conductors and semiconductors

(L3)
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ChemistrY Lab

@EE, ECE and CSE)

Course Objectives:

o Veriff the fundamental concepts with experiments

List of ExPeriments:

1. Conductometric titration of strong acid vs. strong base.

2.Conductometrictitrationofweakacidvs.stongbase.

3. Determination of cell constant and conductance of solutions.

4. Potentiometry - determination of redox potentials and emfs'

5. Acid-base totration bY PH metry'

6. Determination of Strength of an acid in Pb-Acid battery.

7. Preparation of polymer- bakelite'

8. Verification Lambert-Beer's law'

z g. Estimation of manganese by colorimetry'

( 
10. Separation of organic mixtures by Thin layer chromatography.

11. Identification of simple organic compounds by IR'

12. Preparation of nanomaterials by precipitation'

13. Estimation of Ferrous Iron by Dichrometry'

Course Outcomes:

At the end of the course, the students will be able to

o determine the cell constant and conductance of solutions (L3)

o find conductivity of acid and base (Ll)

prepare polymer Bakelite materials (L2)

measure the strength of an acid present in secondary batteries (L3)

analyse the IR spectra of some organic compounds (L3)

a

'a

a

C
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B.Tech I Year II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

Course Objectives:
o To impart the basic concepts of data structures and algorithms

o To understand concepts about searching and sorting techniques

o To Understand basic concepts about stacks,queues,lists,trees and graphs

o To understanding about writing algorithms and step by step approach in solving

problems with the help of fundamental data structures

UNIT - I: Fundamentals of C Shrs

Fundamentals of C: Introduction to C Programming language, The Basic Data Types, Variables,

Constants, Scope and life time of variables, Qualifiers, Storage Classes.

Operators: Arithmetic, Logic, and Relational operators

Statements and Expressions: Arithmetic, Conditional, Control, and Iterative Statements, Console

I/O Statements

Learning Outcomes:

At the end of this unit. the student will be able to

L
3

PC
03

T
0

. To understand basics of C.(Ll)
o To learn about statements and expressions.(Ll)

UNIT - II: Arrays and Strings Shrs

Arrays and Strings: Single-Dimension Arrays, Generating a Pointer to an Array, Passing Single

Dimension Arrays to Functions , Strings, Two-Dimensional Arrays, Multidimensional Arrays, Array

lnitialization, Working with arrays.

Functions: The General Form of a Function, Understanding the Scope of a Function, Function

Arguments, Function Prototypes, Different ways of calling functions, return Statement, Recursion.

Learning Outcomes:

At the end of this unit" the student will be able to

LI
L1

L2

L2

Shrs

L3

L3

Thrs

o To learn how to use Arrays and Strings.(L2)

o To learn how to use functions.(L2)

UNIT - III: Pointers, Structures, Unions, Enumerations, and fypedef
Pointers: Pointer Variables, The Pointer Operators, Pointer Expressions, Pointer Assignments,

Pointer Conversions, Pointer Arithmetic, Pointer Comparisons, Pointers and Arrays, Arrays of
Pointers, Initializing Pointers, Pointers to Functions, Dynamically Allocated Arrays.

Structureso Unions, Enumerations, and typedef: Structures, Arrays of Structures, Passing

Structures to Functions, Self Referential Structures, Arrays and Structures within Structures,

Unions, typedef.

Learning Outcomes:

At the end of this unit, the student will be able to

o To learn how to use pointers.(L3)

o To learn how to implement structures and unions.(L3)

UNIT - IV: Data Structures

Stacks, Stacks using Dynamic Arrays, Queues, Circular Queues Using Dynamic Arrays, Evaluation

of Expressions, Multiple Stacks and Queues. Linked lists: Singly Linked Lists and Chains, Linked

Stacks and Queues, Additional List Operations, Doubly Linked Lists.

(Common to CSE & EEE)
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Learning Outcomes:

At the end of this unit, the student will be able to

L3o To learn about Data Structures.(L3)

. To learn how to use data structures in C.(L3) L3

UNIT - V: Searching and Sorting Techniques

Searching and Sorting Techniques: Linear and Binary search, Insertion, selection, quick, merge,

and bubble sort.

Trees: Binary Trees, Binary Tree Traversals, Additional Binary Tree Operations, Binary Search

Trees. AVL Trees. B-Trees: BTrees, B + Trees.

Learning Outcomes:

At the end of this unit, the student will be able to

o To learn about sorting.(L4)

o To learn about searching(L4)

. Implement trees(L5)

Text Books:

1. The Complete Reference C": Fourth Edition Herbert Schildt Osborne/McGraw-Hill.

2. "C Programming and Data Structures", by E. Balaguruswamy, McGraw-Hill.

3. "Data Structures using C", by Reema Thareja,2no Edition, OXFORD Press.

4. "Fundamentals of Data Structures in C", Horowitz, Sahni, Anderson-freed, 2nd Edition, 2Oll,
Universities Press.

Reference Books:

1. RS Bichkar "Programming with C",2012, Universities Press.

2. Pelin Aksoy, and Laura Denardis, "Information Technology in Theory" ,2017 , Cengage

3. Byron Gottfried and Jitender Kumar Chhabra, "Programming with C",4th Edition,2019,

McGraw Hill Education.

4. Mark Allen Weiss, "Data Structures and Algorithm Analysis in C",2no Edition, Pearson

Education.

5. 5. D. Samanta, "Classic Data Structures", 2nd Edition, Prentice-Hall of India, Pvt. Ltd., India,

2012.

6. 6. Peter Bras, "Advanced Data Structures", Cambridge University Press, 2016

7 . 7. Richard F.Gilberg, Behrouz A.Forouzan , "Data Structures A Pseudo code Approach with

C", Second Edition, Cengage Learning 2005.

Course Outcomes:

At the end of this Course the student will be able to

o Ability to analyze algorithms and algorithm correctness.(12)

o Ability to summarize searching and sorting techniques(13)

. Ability to describe stack,queue and linked list operation.(14)

o Ability to have knowledge of tree and graphs concepts(15)

L4

L4

L5

L2

L3
L4
L5
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C-Programming & Data Structures Laboratory
(CSE, EEE)

B. Tech – II Semester (R20) L-T-P-C
0-0-3-1.5

Week 1:
1. Write a program to perform arithmetic operations.
2. Write a program to exchange two numbers without using temporary variable
3. Write a program to exchange two numbers with temporary variable
4. Write a program to find the maximum of three numbers
Week 2:

1. Write a program to compute the factorial of a given number.
2. Write a program to check whether the number is prime or not
3. Write a program to check for number palindrome.
4. Write a program to generate Fibonacci numbers in the given range.
Week 3:

1. Write a program to find the sum of the digits of a number.
2. Write a program to find the sum of positive and negative numbers in a given set of numbers.
3. Write a program to find the sum of first and last digit numbers in a given number.
Week 4:

1. Write a program to read two matrices and print their sum and product in the matrix form.
2. Write a program to find the maximum of a set of numbers.
3. Write a program to read matrix and perform the following operations.

a. Find the sum of Diagonal Elements of a matrix.
b. Print Transpose of a matrix.
c. Print sum of even and odd numbers in a given matrix.

Week 5: 

1. Write a program to insert a substring in to a given string and delete few characters from the 
string. Don’t use library functions related to strings.

2. Write a program to read two strings and perform the following operations without using built-
in string Library functions and by using your own implementations of functions.
a. String length determination b. Compare Two Strings
c. Concatenate them, if they are not equal d. String reversing

Week 6: 

1. Write programs using recursion for Factorial of a number, GCD, LCM, Towers of Hanoi.
2. Write a program to exchange two numbers using pointers.
3. Write a program to calculate the length of string using pointers.
4. Write a program to using pointers to read in an array of integers and print its elements in 

reverse order.



Week 7:

1. Write a C Program to implement Stack ADT Using arrays and linked lists.
2. Write a C Program to implement Queue ADT Using arrays and linked lists.

Week 8:
1. Write a c Program to convert infix expression to postfix expression
2. Write a c Program to evaluate postfix expression.
Week 9:

1. Write a C Program to implement List ADT.
2. Write a C Program to implement priority queues using arrays.

Week 10:
1. Write a C program to implement Linear Search Technique.
2. Write a C program to implement Binary Search Technique.

Week 11: 
1. Write a C program to implement insertion and Selection sort algorithm.
2.  Write a C program to implement Quick and Merge sort algorithm.
3. Write a C program to implement bubble sort algorithm.

Week 12:
1. Write a C program to construct Binary Tree and Binary Search Tree.
2. Write a C program to implement Binary Tree Traversal technique.
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JNTUA COLLEGE OF ENGTNEERTNG (AUTONOMOUS) PULTENDULA
II Year B.Tech. I-Sem (R20)

2OABS1+ DISCRETE MATHEMATICS AND GRAPH THEORY
(csE)

R20

Course Objectives:
o To describe logical sentences in terms of predicates, quantifiers, and logical connectives in theory

of inference for the statement calculus. (L2)
o To demonstrate the application of basic methods of discrete mathematics in Computer Science

problem solving. (L3)
o To explain about the Boolean Algebr4 Graph theory and Recurrence relations. (L3)
o To reveal the concepts of graph theory which is applied in addressing the problems

related to computer science. (L3)
o To introduce the mathematical concepts which will be useful to study advanced courses such as

Design and Analysis of Algorithms, Theory of Computation, Cryptography and Software

Engineering etc. (L4)

UNIT - 1: Mathematical logic :

Statements and Notation, Connectives- Negation, Conjunction, Disjunction, Conditional and Bi-
conditional, Statement formulas and Truth Tables. Well-formed formulas, Tautologies, Equivalence of
Formulas, Duality Law, Tautological Implications.

Normal Forms: Disjunctive Normal Forms, Conjunctive Normal Forms, Principal Disjunctive Normal
Forms (PDNF), Principal Conjunctive Normal Forms (PCNF), Ordering and Uniqueness of Normal
Forms.

The Theory of Inference for the Statement Calculus: Rules of Inference, Consistency of Premises and

Indirect Method of Proof.

The predicate Calculus, and Inference theory of the Predicate Calculus: Predicates, the statement

function, variables and quantifiers, predicate formulas, free and bound variables, the universe of
discourse, valid formulas and equivalences, some valid formulas over finite universe, special valid
formulas involving quantifiers, theory of inference for the predicate calculus.

Learning Outcomes:
At the end of this unit, the student will be able to

o Describe logical sentences in terms of predicates, quantifiers, and logical connectives. L2
r Evaluate basic logic statements using truth tables and the properties of logic . L3
. Apply rules of inference to test the consistency of premises and validity of argumentr 

L3
and verify the equivalence of two formulas and their duals.

o Find the Principal Conjunctive and Principal Disjunctive Normal Forms of a statement 
L3

formula.

UNIT - II: Set Theory:
Basic concepts of Set theory: Notation, inclusion and equality of sets, the power set, some operation on

sets, Venn diagrams, some basic set identities, the principle of specification, ordered pairs and n-tuples,
Cartesian products.

Relations and Ordering: Relations, properties of binary relations in a set, relation matrix and the graph

of a relation, partition and covering of a set, equivalence relations, compatibility relations, composition of
binary relations, and partial ordering.

Functions: Definition and introduction, composition of functions, inverse functions, binary and n-ray
operations, characteristic function of a set, Hashing functions.

Learning Outcomes:
At the end of this unit, the student will be able to

o Describe the basic concepts of set theory.

o Describe equivalence, partial order and compatible relations.
o Describe functions and composition of firnctions.
o Describe binary and n-ray operations.

L T PC
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UNIT - III: Algebraic Structures, Lattices and Boolean algebra:

Algebraic Systems: Examples and General Properties, Semi Groups and Monoids: Definitions and

examples, homomorphism of semi groups and monoids, subsemigroups and submonoids and Groups:

Definition and examples, subgroups and homomorphisms, cosets and Lagrange's theorem, normal

subgroups, algebraic systems with two binary operations.

Lattices and Boolean algebra: Lattices as Partially Ordered Sets, Boolean algebra, Boolean Functions.

Learning Outcomes:

At the end of this unit, the student will be able to
o Describes the properties of Semi groups, Monoids and Groups L2
o Identiff the properties of Lattices L2
o Evaluate Boolean functions and simpliff expression using the properties of Boolean 

L3
algebra

UNIT - fV: Recurrence Relations:

Recurrence Relations: Generating Functions of Sequences, Calculating Coefficients of Generating

Functions, Recurrence Relations, Solving Recurrence Relations by Substitution and Generating

Functions, The method of Characteristic Roots, Solution of Inhomogeneous Recurrence Relations.

Learning Outcomes:

At the end of this unit, the student will be able to
o Find the generating functions for a sequence.

. Solve problems using recurrence relations and recursion to analyze complexity of
algorithms.

UNIT -V: Graph Theory :

Graphs: Basic Concepts, Isomorphism and Sub graphs, Planar Graphs, Euler's

and Euler Circuits, Hamiltonian Graphs.

Formula, Multi graphs

Graph coloring: Chromatic Number, The Four-Color Problem.

Trees and their Properties, Spanning Trees, Directed Trees, Binary Trees.

Algorithms to find a spanning tree in connected graph: Depth first search (DFS) algorithm , Breadth

first search (BFS) algorithm and Kruskal's algorithm, minimum spanning tree.

Learning Outcomes:

At the end of this unit, the student will be able to
o Investigate if a given graph is simple or a multigraph, directed or undirected, cyclic or a

cyclic.
. Apply the concepts of functions to identify the Isomorphic Graphs and Identify Euler

Graphs, Hamilton Graph.

. Describes Graph coloring and chromatic number of a graph.

. Apply depth-first and breadth-first search algorithm.

. Apply Prim's and Kruskal's algorithms to find a minimum spanning tree.

Text Books:

1. J P Trembly and R Manohar, "Discrete Mathematical Structures with Applications to Computer

Science", 1st Edition, McGraw Hill,Z0l7(For Unit I&II).
2. Joe L. Mott. Abraham Kandel and Theodore P. Baker, "Discrete Mathematics for Computer

Scientists & Mathematicians", 2nd Edition, Pearson, 2008. (for Units III to V).

Reference Books:

1. Kenneth H Rosen, "Discrete Mathematics and Its Applications (SIE)',7th Edition, MCGRAW-

HILL.

2. Ralph P. Grimaldi and B.V. Ramana, "Discrete and Combinatorial Mathematics, an Applied

Introduction", 5th Edition, Pearson, 2016.

L3

L4

L2

L2

L2

L3

L3

979.
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3. Narsingh Deo, "Graph Theory with Applications to Engineering", Prentice Hall, I
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4. D.S. Malik and M.K. Sen, "Discrete Mathematics theory and Applications", I'tEdition, Cenegage

Learning,2012.

5. C L Liu and D P Mohapatra, "Elements of Discrete Mathematics, A computer Oriented

approach", 4th edition, MCGRAW-HILL, 2018.

Course Outcomes:

At the end of this Course the student will be able to

Remember elementary mathematical arguments and identifr fallacious reasoning. Ll
Understand the properties of Compatibility, Equivalence and Partial Ordering relations,

Lattices and Hassee Diagrams. 
-a-'-'---^--- L2

Understand the general properties of Algebraic Systems, Semi Groups, Monoids and

Groups and Solve the homogeneous and non-homogeneous recurence relations. L3

Identiff Euler Graphs, Hamilton Graph and Chromatic Number of a graph and apply

the concepts of functions to identify the Isomorphic Graphs.. L4

o Design solutions for problems using breadth first and depth first search techniques. L3

ry

a

a
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B.Tech II Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OACS14 - COMPUTER ORGANIZATION

(csE)

Course Objectives:
o To gain methodical understanding of the basic structure and operation of a digital

computer.

. To learn the fundamentals of computer organization and its relevance to classical and

modern problems of computer design

o To make the students understand the structure and behavior of various functional

modules of a computer.

o To explore the hardware requirements for cache memory and virtual memory for better

understanding of memory management.

UNIT - I: Binary Systems & Gate -Level Minimization
Binary Systems:

Digital Systems, Binary Numbers, Number Base Conversions, Octaland Hexadecimal Numbers,

Compliments, Signed Binary Numbers, Binary Codes, Binary Storage and Registers, Binary Logic.

Gate -Level Minimization: The Map Method, Four Variable Map, Five-Variable Map, Product of
Sums Simplification, Don't-Care Conditions.

Learning Outcomes:

At the end of this unit, the student will be able to

. Identify the different peripherals, ports and connecting cables.

o Illustrate the working of a Computer

UNIT - II: Combinational Logic
Combinational Logic: Combinational Circuits, Analysis Procedure, Design Procedure, Binary

Adder-Subtractor, Decimal Adder, Binary Multiplier, Magnitude Comparator, Decoders, Encoders,

Multiplexers.

Learning Outcomes:

At the end of this unit, the student will be able to

o Solve complex problems using language independent notations. L3

o Solve Computational problems. L3

UNIT - III: Synchronous Sequential Logic & Functions and Program Structure
Synchronous Sequential Logic: Sequential Circuits, Latches, Flip-Flops, Analysis of Clocked

Sequential Circuits, State Reduction and Assignment, Design Procedure.

Registers &Counters:Registers, Shift Registers, Ripple Counters, Synchronous Counters, Other

counters.

Functions and Program Structure: Basics of functions, functions returning non-integers, external

variables, scope variables, header variables, register variables, block structure, initialization,
recursion, the C processor.

Learning Outcomes:

At the end of this unit, the student will be able to

o Recognizethe programming elements of C Programming language. Ll
o Select the control structure for solving the problem. L4

LTPC
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UNIT - IV: Introduction to Computer Organization and Architecture:
Basic Computer Organization - CPU Organization - Memory Subsystem Organization and

Interfacing - I/O Subsystem Organization and Interfacing - A Simple Computer Levels of
Programming Languages, Assembly Language Instructions, Instruction Set Architecture Design, A

simple Instruction Set Architecture.

Learning Outcomes:

At the end of this unit, the student will be able to

. Solve mathematical problems using C Programming language. L3

o Structure the individual data elements to simplify the solutions. L6

UNIT - V: Sorting and Searching & Structures & Some other Features

Centraf Processing Unit: Introduction, General Register Organization, Stack Organization,

Instruction formats -Addressing Modes -Data Transfer and Manipulation - Program Control.

Computer Arithmetic: Addition and Subtraction - Multiplication Algorithms - Division

Algorithms -Floating-Point Arithmetic Operations - Decimal Arithmetic unit.

Learning Outcomes:

At the end of this unit, the student will be able to

o Select sorting algorithm based on the type of the data.

o Organize heterogeneous data.

Text Books:

1. Digital Design, M.Morris Mano &Micheal D. Ciletti, Pearson, 5thEdition, 2013.

2. Digital Logic & State Machine Design, David J. Comer, Oxford University Press,

3rdReprinted Indian Edition, 2012.

3. ."Computer Systems Organization and Architecture", John D. Carpinelli, PEA, 2009.

Reference Books:

1. "Computer Organization", Carl Hamacher, ZvonksVranesic, SafeaZaky, 5/e, MCG,

2002.

2. "Computer Organization and Architecture", 8/e, William Stallings, PEA, 2010.

3. "Computer Systems Architecture aNetworking Approach",2le, Rob Williams.

4. "Computer Organization and Architecture" Ghoshal, Pearson Education, 2011

5. Digital Logic Design, R.D. Sudhakar Samuel, Elsevier.

Course Outcomes:

At the end of this Course the student will be able to

. Recognize the importance of programming language independent constructs.

. Solve computational problems.

o Select the features of C language appropriate for solving a problem.

o Design computer programs for real world problems.

o Organize the data which is more appropriated for solving a problem.

o Construct his own computer using parts.

L4

L6

L2

L3

L4

L6

L6

L6
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B.Tech II Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OACS16 - DATA BASE MANAGEMENT SYSTEMS

(csE)

Course Objectives:
. The objective of the course is to present an introduction to database management

systems, with an emphasis on how to organize, maintain and retrieve - efficiently, and

effectively - information from a DBMS.

UNIT - I: The Worlds of Database Systems & The Entity-Relationship Model
The Worlds of Database Systems -file system VS a DBMS-Advantages of DBMS-Levels of
abstraction in DBMS, Data Independency, Queries in DBMS
The Entity-Relationship Model -Database design and ER diagrams-Elements of ER models -

Additional features ER models.

The Relational Data Model -Basics of the Relational Model-Integrity constraints overrelations,

From E/R Diagrams to Relational Designs - Introduction to views.

Learning Outcomes:

At the end of this unit, the student will be able to

o Identify the different peripherals, ports and connecting cables.

UNIT - II: Relational Algebra and Calculus & The Database Language SQL
Relational Algebra and Calculus -Preliminaries, Relational algebra: Selection and Projection,Set

Operations, Renaming, Joins, Division - Relational Calculus - Expressive power of Algebra and

Calculus.

The Database Language SQL -Simple Queries in SQL-UNION, INTERSECT, EXCEPT-
Nested queries, Aggregate operators.

Learning Outcomes:

At the end of this unit. the student will be able to

o Solve complex problems using language independent notations. L3

UNIT - III: Database Normalization & Index Structures:
Database Normalization - Rules about Functional Dependencies- Normal Forms based on FDs-
lNF,2NF, 3NF, BCNF, Multivalve Dependencies, 4NF, 5NF.

Index Structures -Indexes on Sequential Files-Secondary Indexes-B-Trees, B+ Trees-Hash Based

Indexing.

Learning Outcomes:

At the end of this unit, the student will be able to

. Recognizethe programming elements of C Programming language. Ll
UNIT - IV: Transaction Management & Concurrency Control and Database Recovery:

Transaction Management: Transactions, ACID properties, Serializability, Other isolation levels.

Concurrency Control and Database Recovery - Serializability and Recoverability, Introduction to
Lock management-Concurrency Control without Locking. Storage, Recovery and Atomicity,
Recovery algorithm, Buffer management, Failure with loss of Non-Volatile storage.

Learning Outcomes:

At the end of this unit, the student will be able to
o Solve mathematical problems using C Programming language. L3

LTPC
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UNIT - V: Query Processing and Optimization:

Query Processing and Optimization: Measures of Query cost, Selection operation, Sorting, Join

operation, Evaluation of expressions, Query processing in memory. Transformation of Relational,

Estimating Statistics of expression, Choice of evaluation plans.

Learning Outcomes:

At the end of this unit, the student will be able to

o Select sorting algorithm based on the type of the data.

. Orsanize heteroseneous data.

Text Books:

1. "Database Systems, The Complete Book", Hector Garcia-Molina, Jeffrey D. Ullman and

Jennifer Widom, 6th impress ion, 201 1, Pearson.

2. "Data base Management Systems", Raghu Rama Krishnan, Johannes Gehrke, 3rd

Edition,2003, McGraw Hill.

Reference Books:

1. "Fundamentals of Database Systems", ElmasriNavrate, 6th edition, 2013, Pearson.

2. "Data base Systems design", Implementation, and Management, Peter Rob & Carlos Coronel

7th Edition.

3. "Introduction to Database Systems",C.J.Date, Pearson Education.

4. "Database System Concepts", Silberschatz,Korth, McGraw Hill, V edition.

Course Outcomes:

At the end of this Course the student will be able to

. Describe the fundamental elements of relational database management systems. L2

o Explain the basic concepts of relational data model, entity-relationship model, 
L3

relational database design, relational algebra and SQL.

o Design ER-models to represent simple database application scenarios. L4

r Convert the ER-model to relational tables, populate relational database and formulate 
L6

SQL queries on data.

o Improve the database design by normalization. L6

. Familiar with basic database storage structures and access techniques: file and page 
L6

organizations, indexing methods including B tree, and hashing.

L4

L6
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B.Tech II Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OACS18 - OBJECT ORIENTED PROGRAMMING USING JAVA PROGRAMMING

(csE)

Course Objectives:
. To understand the basic concepts and fundamentals of platform independent object

oriented language.

o To demonstrate skills in writing programs using exception handling techniques and

multithreading.

o To understand streams and efficient user interface design techniques.

UNIT - I: Object Oriented Programming Concepts & Introduction to JAVA Programming:
Object Oriented Programming Concepts: Object, Class, Abstraction, Encapsulation, Inheritance,

Polymorphism.

Introduction to JAVA Programming: How Java changed the Internet, The Java Buzzwords, The

evolution of Java, Simple Java Program

Learning Outcomes:

At the end of this unit, the student will be able to

o Identify the different peripherals, ports and connecting cables.

UNIT - II: Introducing Classes:

Data Types, Variables, Operators, Control Structures, and Arrays.

Introducing Classes: Constructors, The this Keyword, The finalize( ) Method, A Stack Class.

Using Objects as Parameters, A Closer Look at Argument Passing, Understanding static, Introducing
final, Introducing Nested and Inner Classes, Exploring the String Class, Using Command-Line

Arguments, Var-args: Variable-Length Arguments, The Object Class.

Learning Outcomes:

At the end of this unit, the student will be able to

o Solve complex problems using language independent notations. L3

o Solve Computational problems. L3

UNIT - III: Inheritance and Polymorphism, Packages and interfaces, Exception Handling:
Inheritance and Polymorphism: Types of Inheritance, Dynamic method dispatch, Static and

Dynamic Polymorphism

Packages and interfaces: Packages, Access Protection, Importing Packages, Interfaces, Default

Interface Methods, Use static Methods in an Interface.

Exception Handling: Exception-Handling Fundamentals, Exception Types, Uncaught Exceptions,

Using try and catch, Multiple catch Clauses, Nested try Statements, throw, throws, finally, Java's

Built-in Exceptions, Creating Your Own Exception Subclasses, Chained Exceptions, Three Recently

Added Exception Features, Using Exceptions.

Learning Outcomes:
At the end of this unit, the student will be able to

o Recognize the programming elements of C Programming language.

o Select the control structure for solving the problem.

LTPC
3104
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UNIT - IV: Multithreaded Programming:
Multithreaded Programming: The Java Thread Model, The Main Thread, Creating a Thread,

Creating Multiple Threads, Using isAlive( ) and join( ), Thread Priorities, Synchronization, Inter

thread Communication, Suspending, Resuming, and Stopping Threads. Obtaining a Thread's State,

Using Multithreading.

R20

Learning Outcomes:

At the end of this unit, the student will be able to

o Solve mathematical problems using C Programming language.

o Structure the individual data elements to simplify the solutions.

UNIT - V: Advanced JAVA Concepts

Advanced JAVA Concepts: JDBC Inyroduction,JDBC Driver, DB Connectivity

Connectivity with oracle,Hibemate,Swing Oveviw,Swing Environment, Struts, JSP.

Learning Outcomes:

At the end of this unit, the student will be able to

o Select sorting algorithm based on the type of the data.

o Organize heterogeneous data.

L3

L6

steps,

L4

L6

Text Books:

1. Java The Complete Reference 9th edition, Herbert Schildt, Mc Graw Hill Education,2014.

2. Programming with Java,E. Balagurusamy.

Reference Books:

1. J2SE Core Java, A.R.Kishore Kumar.

Course Outcomes:

At the end of this Course the student will be able to

o Use the syntax and semantics of java programming language and basic concepts of
ooP.
Develop reusable programs using the concepts of inheritance, polymorphism, interfaces

and packages.

Apply the concepts of Multithreading and Exception handling to develop efficient and

error free codes.

Design computer programs for real world problems.

Design event driven GUI and web related applications which mimic the real word

scenarios.

L3

L2

L4

L6

L6
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OAHSO4 - MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS

(Common to all Branches)

Course Objectives:
o To inculcate the basic knowledge of micro economics and financial accounting.
o To make the students learn how demand is estimated for different products, input- output

relationship for optimizing production and cost.

UNIT _ I
Learning Outcomes:

At the end of this unit, the student will be able to
o Know the nature and scope of Managerial Economics and its importance.

o Understand the concept of demand and its determinants.

UNIT _ II
Theory of Production: Production Function- Isoquants and Isocosts, MRTS, Cobb-Douglas

Production function.

Cost Analysis: Cost concepts, Opportunity cost, Fixed Vs Variable costs, Explicit costs Vs.

Implicit costs, Out of pocket costs vs. Imputed costs. Break even analysis -Determination of
Break-Even Point (simple problems) - Managerial Significance and limitations of BEP.

Learning Outcomes:

At the end of this unit, the student will be able to

o Know the production function, Input-Output relationship and different cost Ll
concepts.

. Apply the least-cost combination of inputs. L2
UNIT _ III
Introduction to Markets: Market structures: Types of competition, Features of Perfect

Competition, Monopoly and Monopolistic Competition. Price-Output Determination under

Perfect Competition, Monopoly, Monopolistic Competition.

Pricing Policies: Methods of Pricing-Marginal Cost Pricing, Limit Pricing, Market Skimming

Pricing, Penetration Pricing, Bundling Pricing, and Peak Load Pricing. Internet Pricing Models:

Flat rate pricing, Usage sensitive pricing, Transaction based pricing, Priority pricing, charging on

the basis of social cost, Precedence model, Smart market mechanism model.

Learning 0utcomes:
At the end of this unit, the student will be able to

. Apply the price output relationship in different markets.

o Evaluate price-output relationship to optimize cost, revenue and profit.

UNIT - IV
Types of Industrial Organization: Characteristic features of Industrial organization, Features

and evaluation of Sole Proprietorship, Partnership, Joint Stock Company, State/Public

Enterprises and their types.

Capital Budgeting: Introduction to capital, Meaning of capital budgeting, Need for capital

budgeting - Capital budgeting decisions (Examples of capital budgeting) - Methods of Capital

Budgeting: Payback Method, Accounting Rate of Return (ARR), IRR and Net Present Value

Method (simple problems).

L T PC
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Learning Outcomes:

At the end of this unit. the student will be able to

o Know the concept of capital budgeting and its importance in business. Ll
o Contrast and compare different investment appraisal methods. L2

UNIT _ V
Introduction to Financial Accounting: Introduction to Double-entry system, Journal, Ledger,

Trial Balance- Final Accounts (with simple adjustments) - Limitations of Financial Statements.

Interpretation and analysis of Financial Statement: Ratio Analysis - Liquidity ratios,

Profitability ratios and solvency ratios - Preparation of changes in working capital statement and

fund flow statement.

Learning Outcomes:

At the end of this unit, the student will be able to

. Know the concept, convention and significance of accounting. Ll

. Apply the fundamental knowledge of accounting while posting the journal 
L2

entries.

Text Books:

1. J.V. Prabhakar Rao: Managerial Economics and FinancialAnalysis, Maruthi

Publications, 201 1 .

2. Prof. C.Viswanatha Reddy: 'Financial Accounting-1' Himalaya Publishing House,

Newdelhi.

Reference Books:

1. A R Aryasri - Managerial Economics and Financial Analysis, TMH 2011.

2. Suma damodaran- Managerial Economics, Oxford 2011.

3. S.A. Siddiqui & A.S. Siddiqui, Managerial Economics and Financial Analysis, New

Age International Publishers, 201 1.

4. N. Appa Rao. & P. Vijaya Kumar: 'Managerial Economics and FinancialAnalysis',

Cengage Publications, New Delhi, 201 1.

Course Outcomes:

At the end of this Course the student will be able to

o Be able to perform and evaluate present worth, future worth and annual worth

analyses on one of more economic alternatives.

o Be able to perform and evaluate payback period and capitalized cost on one or

more economic altematives.

o Be able to carry out and evaluate benefit/cost, life cycle and breakeven analyses

on one or more economic alternatives.

o Evaluate the capital budgeting techniques.

o Students can analyze how to invest their capital and maximize returns.

L1

L3

L4

L5
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OAHSOs - ENTERPRENUARSHIP AND INI\OVATION MANAGEMENT

(Common to all Branches)

R20

L T PC
3003

Course Objectives:
o To enable students understand the opportunities available to start a business.

o To impart knowledge about various sources of support (Financial and Non-financial)
available to start an enterprise.

UNIT _ 1: FUNDAMENTALS OF ENTREPRENEURSHIP
Fundamentals of Entrepreneurship Evolution and Theories of Entrepreneurship

Characteristics of Entrepreneurs -Myths of Entrepreneurship - Kakinada Experiment -Elements

of leadership -Role of Entrepreneurs in Indian economy - Social and Ethical Perspectives of
Entrepreneurship - Corporate entrepreneurship - Social Entrepreneur, women Entrepreneurship

- Opportunities & challenges.

Learning Outcomes:

At the end of this unit, the student will be able to
. Define entrepreneurship and the characteristics of an entrepreneur. Ll
o Explain the significance of entrepreneurship in the economic development of a 

L2
natlon.

UNIT _ II: IDEATION AND EVALUATION OF BUSINESS IDEAS

Opportunity identification - Ideations process - Sources of business ideas - Role of creativity -
Sources of Innovation - Business Idea Evaluation - Product/ Service design - Design Thinking -

Customer Value Proposition (CVP) - Business models.

Case study: Business cases of OYO, Paytm and Flipkart/ Smartmart.

Activity: Idea generation in groups and CVP.

Learning Outcomes:

At the end of this unit, the student will be able to
o Select the right business ideas.

o Explain the business idea evaluation process

UNIT - III: Business Organizations and Venture Establishment
Forms of business organisations/ownership Techno-economic

Financial feasibility - Market feasibility - Preparation of Business

Lean canvas - Challenges & Pitfalls in selecting new venture.

Activity: Preparation of business plan (draft).

Learning Outcomes:
At the end of this unit, the student will be able to

o Recall different forms of business orsanizations.
o Develop business canvas.

UNIT - IV: Introduction to Innovation
Creativity, Invention and innovation, Types of Innovation, Relevance of Technology for
Innovation, The Indian innovations and opportunities.

LI
L2

feasibility assessment

plan - Business canvas &

LI
L2
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Learning Outcomes:

At the end of this unit, the student will be able to

o Able to develop new ideas to discover new ways of looking problems and Ll
opportunities.

. Apply technology to innovation. L2

UNIT - V: Promoting and managing innovation

Innovators and Imitators, Patents, Trademarks, Intellectual Property, Exploring, Executing,

Leveraging and renewing innovation, Enhancing Innovation Potential & Formulating strategies

for Innovation.

Learning Outcomes:

At the end of this unit, the student will be able to

o IntellectualPropertyLicensing.
. Summarize the importance of IPR.

Text Books:

1. Robin Lowe and Sue Marriott, Enterprise: Entrepreneurship and Innovation Concepts,

Contexts and Comm e rcialization.

2. John Bessant and Joe Tidd, Innovation and Entrepreneurship.

Reference Books:

1. Rabindra N. Kanungo "Entrepreneurship and innovation", Sage Publications, New Delhi,

I 998.

2. Peter F. Drucker, Innovation and Entrepreneurship.

3. EDII "Faculty and External Experts - A Hand Book for New Entrepreneurs Publishers:

Entrepreneurship Development" Institute of India, Ahmadabad, I986.

4. Philips, Bonefiel and Sharma (2011), Social Entrepreneurship, Global vision publishing

house. New Delhi.

Course Outcomes:

At the end of this Course the student will be able to

. Choose entrepreneurship as an alternative career.

o Distinguish between corporate and social entrepreneurs.

. Examine and build customer value proposition.

o Analyze feasibility of business ideas.

o Compare various supports schemes provided by GOI.

L1

L2

LI
L2

L3

L4

L5
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B.Tech II Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OACS17 - DATABASE MANAGEMENT SYSTEMS LAB

(csE)
L T P C

003l.s
Course Objectives:

o To create a database and query it using SQL.

o Understand the significance of integrity constraints.

List of Experiments :

1. Practice session: Students should be allowed to choose appropriate DBMS software, install
it, configure it and start working on it. Create sample tables, execute some queries, use

SQLPLUS features, use PL/SQL features like cursors on sample database. Students should

be permitted to practice appropriate User interface creation tool and Report generation tool.
2. A college consists of number of employees working in different departments. In this

context,create two tables employee and department. Employee consists of columns empno,

empname, basic, hra, da, deductions, gross, net, date-of-birth. The calculation of hra,da are

as per the rules of the college. Initially only empno, empname, basic have valid values. Other

values are to be computed and updated later. Department contains deptno, deptname, and

description columns. Deptno is the primary key in department table and referential integrity
constraint exists between employee and department tables. Perform the following operations

on the the database:

o Create tables department and employee with required constraints.

o Initially only the few columns (essential) are to be added. Add the remaining columns

separately by using appropriate SQL command.

o Basic column should not be null.
. Add constraint that basic should not be less than 5000.

o Calculate hra,da,gross and net by using PL/SQL program.

o Whenever salary is updated and its value becomes less than 5000 a trigger has to be raised

preventing the operation.

o The assertions are: hra should not be less than l0%o of basic and da should not be less than

50% ofbasic.
o The percentage ofhra and da are to be stored separately.

o When the data becomes more than 100u. , a message has to be generated and with user

permission da has to be merged with basic.

o Empno should be unique and has to be generated automatically.

o If the employee is going to retire in a particular month, automatically a message has to be

generated.

o The default value for date-of-birth is I jan, 1970.

o When the employees called daily-wagers are to be added the constraint that salary should be

greater than or equal to 5000 should be dropped.

o Display the information of the employees and departments with description of the fields.

o Display the average salary of all the departments.

o Display the average salary department wise.

o Display the maximum salary of each department and also all departments put together.
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o Commit the changes whenever required and rollback if necessary.

o Use substitution variables to insert values repeatedly.

o Assume some of the employees have given wrong information about date-of-birth. Update

the corresponding tables to change the value.

o Find the employees whose salary is between 5000 and 10000 but not exactly 7500.

. Find the employees whose name contains 
-en'.o Try to delete a particular deptno. What happens if there are employees in it and if there are

no employees.

o Create alias for columns and use them in queries.

o List the employees according to ascending order of salary.

o List the employees according to ascending order of salary in each department.

o Use _&&.' wherever necessary

. Amount 6000 has to be deducted as CM relief fund in a particular month which has to be

accepted as input from the user. Whenever the salary becomes negative it has to be

maintained as 1000 and the deduction amount for those employees is reduced appropriately.

o The retirement age is 60 years. Display the retirement day of all the employees.

. If salary of all the employees is increased by 10% every year, what is the salary of all the

employees at retirement time.

. Find the employees who are born in leap year.

o Find the employees who are born onfeb29.
. Find the departments where the salary of atleast one employee is more than 20000.

. Find the departments where the salary of allthe employees is less than 20000.

o On first January of every year a bonus of l0o/o has to be given to all the employees. The

amount has to be deducted equally in the next 5 months. Write procedures for it.

o As a designer identify the views that may have to be supported and create views.

o As a designer identify the PL/SQL procedures necessary and create them using cursors.

. Use appropriate Visual programming tools like oracle forms and reports, visual basic etc to

create user interface screens and generate reports.

o Note: As a designer, identify other operations that may be required and add to the above list.

The

o above operations are not in order. Order them appropriately. Use SQL or PL/SQL depending

on the requirement.

1. Build a Customer Journey Map (CJM) for any mock scenario or persona created during last

experiment and frame 2-3 questions using HMW (How Might We) tool(CJM-Before-

During-After).

2. Design service blueprint and identify touch points from previously designed CJM.

3. Story boarding design ideas: Consider a scenario and create user stories and storyboards to

transform information about user needs into design concepts.

4. Take product/system to be designed from previously framed problem statement from

experiment I and apply Combine, Reamange and Enhance triggers in CREATE (Combine,

Rearrange, Enhance, Adapt, Turnaround, Eliminate) tool. Draw product/system after

applying triggers.

5. Develop a function map for persona designed from experiment 2 or any mock scenario.

(Differently abled student: Enable him to move around campus on his own).
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6. Identify the components to establish a banking system/new capital/company etc. through zap

your logical brain and list the possible scenarios to analyze the components using what if
tool.

7. Create an application prototype for product recommendation using Marvel POP Software or

FIGMA.

8. Development of 3D prototype for kids' toys using tinker cad or fusion 360.

Reference Books:

1. S.Salivahanan, S.Suresh Kumar, D.Praveen Sam, "Introduction to Design Thinking",Tata Mc

Graw Hill, First Edition,20l9.

2. Kathryn McElroy,"Prototyping for Designers: Developing the best Digital and Physical

Products",O' Reilly,20 I 7.

3. Michael G. Luchs, Scott Swan , Abbie Griffin, "Design Thinking - New Product Essentials

from PDMA",Wiley,20 I 5.

4. Vijay Kumar,"l0l Design Methods: A Structured Approach for Driving Innovation in Your

Organization",2012.

Course Outcomes:

At the end of this Course the student will be able to

. Investigate the requirements of a problem by conducting surveys.

o Create meaningful and actionable problem statements for creative problem solving.

o Construct blueprints to visualize user attitudes and behavior for gaining insights of
customers.

. Desi€n prototypes of innovative products or services for a customer base.

o Develop relevant products or services by choosing good design and applying empathy

tools for experiencing user requirements.

o Work independently and communicate effectively in oral and written forms. L6

o Investigate the requirements of a problem by conducting surveys. L6

L1

L2

L3

L4

L5
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B.Tech II Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
2OACS19. OBJECT ORIENTED PROGRAMMING USING JAVA LABORATORY

(csE)
LTPC
0031.5

Software's for Lab:
. JDK and JRE 1.8

o Eclipse IDE (Integrated Development Environment)

Week-l (Basics):

o Use Eclipse or Net bean platform and acquaint with the various menus. Create a test

project, add a test class, and run it. See how you can use auto suggestions, auto fill.
Try code formatter and code refactoring like renaming variables, methods, and classes.

Try debug step by step with a small program of about l0 to 15 lines which contains at

least one if else condition and a for loop.

r Write a Java program that prints all real solutions to the quadratic equation ax' +
bx+g:0. Read in a, b, c and use the quadratic formula. If the discriminant b2 - 4ac is

negative, display a message stating that there are no real solutions.

o Five Bikers Compete in a race such that they drive at a constant speed which may or

may not be the same as the other. To qualify the race, the speed of a racer must be

more than the average speed of all 5 racers. Take as input the speed of each racer and

print back the speed of qualifying racers.

. Write a Java program to search an element using binary search.

Course Outcome:
o To Understand basic OOPs concepts of Java programming.

Week-2 (Applets & Arrays):
. Write an applet program that displays a simple message

. Write an applet to display a simple message on a colored background.

o Write java program that inputs 5 numbers, each between l0 and 100 inclusive. As

each number is read display it only if it's not a duplicate of any number already read

display the complete set of unique values input after the user enters each new value.

o Write a Javaprogram for sorting a given list of names in ascending order?

Course Outcome:

o To develop GUI using Applets and implement arrays.

Week-3(Strings & Command-line arguments):
o A palindrome is a string that is spelled the same way backward and forward. For

example, mom, dad, radar,727 arc all examples of palindromes. Write a program that

lets the user type a word and then detern I ines whether the string 1s a palindrome.

o Write a Java program that reads a line of integers and then displays each integer and

the sum of all integers. (use StringTokenizer class)?

o Write a program using command line argument to design an application to avail a ride

of uber/ola cab using promo code. The user is required to provide current location

address and destination address at command prompt?

o Write a program in Java which enters five numbers in an array using command line

arguments and print sum and average of the numbers.

Course Outcome: To understand Strinss and command-line arsuments in Java.
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Week-4 (Classo objects and constructors):

. Write a program in Java to create a class 'Box'which contains three data members for

holding width, height and length of box and two methods 'area' and 'volume' to

calculate and retum the area and volume of box. Create another class named

'BoxDemo'which uses Box class.

o WAP that describes a class person. It should have instance variables to record name,

age and salary. Create a person object. Set and display its instance variables.

. Write a Java program that displays Student details by using default and parameterized

constructors.

Course Outcome:
o To create a class, objects and constructors in Java Programming.

Week-S (methods and Inner classes):

o Create class point with following instance variable and methods.

Instance variable: private int x,y Constructors : public Point0, Point(int x, int y)

Methods : public void setX(int x), setY(int y), setXY(int x, int y)

o Write a Java program that creates Inner class.

e Create a class and access the static variables and static methods in another class.

Course Outcome:

o To Implement methods and Inner classes.

Week-6 (Inheritance):
. Write java program to create a super class called Figure that receives the dimensions

of two dimensional objects. It also defines a method called areathat computes the area

of an object. The program derives two subclasses from Figure. The first is Rectangle

and second is Triangle. Each of the sub class overridden areaQ so that it returns the

area of a rectangle and a triangle respectively.

o Write a javaprogram that implements educational hierarchy using inheritance.

o Write a java program to find the details of the students eligible to enroll for the

examination ( Students, Department combined give the eligibility criteria for the

enrol lement class) using interfaces

Non-Teachins Officeo Teaching

. Designition

. setvalueO

Designition

setvalue0 empname

Salary:

empno getvalue0

Course Outcome:
o To create Java program by using Inheritance.

Week-7 (Polymorphism and Interface):
. Write aJavaprogram to implement method overloading and method overriding

o Write an application that creates an interface' and implements it.

o Define an interface using JAVA that contains a method to calculate the perimeter of an

object. Define two classes circle and Rectangle with suitable fields and methods .

Implement the interface "perimeter" in these classes.

. Write the appropriate main0 method to create object of each class and test 'all the

methods.

Course Outcome: To create Java program by using Polymorphism and Interface.
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Week-8 (Packages):

o Write a JAVA program illustrate class path

o Write a case study on including in class path in your os environment of your package.

o Write an application that creates a package pl. Add some classes in it.

o Write a JAVA program that import and use the defined your package in the previous

Problem.

Course Outcome:
. To create apackage and understanding the classpath.

Week-9 (Exception handling mechanism):

o Write a javaprogram that implements Array Index out of bound Exception using built-
in-Exception.

o An University has applied promotion criteria for students. According to criteria a

student cannot promote to next academic year if he have less than 4.5 CGP A. A
developer is trying to implement this situation using exception handling in JAVA.

Write a correct Java code to help him.

. Write a java program to identify the significance of finally block in handling

exceptions.

o Write a java program to generate multiple threads of creating clock pulses. (using

runnable interface).

Course Outcome:
o To implement the Exception handling mechanism in Java.

Week-1 0 (Mu lti-th reading):
o Write a JAVA program that creates threads by extending Thread class .First thread

display "Good Morning "every I sec, the second thread displays "Hello "every 2

seconds and the third display "Welcome" every 3 seconds ,(Repeat the same by

implementing Runnable)

. Write a program illustrating isAlive and join 0
o Write a Program illustrating Daemon Threads.

o Write a case study on thread Synchronization after solving the above producer

consumer problem
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B.Tech II Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS15 - COMPUTER ORGANIZATION LABORATORY

LTPC
0031.5

List of Experiments :

o Design the following adders

A) Ripple Cany Adder

B)Carry-Look-Ahead Adder

C) Wallace Tree Adder

o Design the Synthesis of Flip Flops

o Simulate the Registers and Counters

o Simulate the Combinational Multipliers

e Design the Booth's Multiplier

. Implementation of the given Boolean function using logics in both SOP and POS forms.

o Verification of state tables of RS,JK,T and D flipflops using NAND and NOR gates.

. Implementation and verification of Decoder/De-multiplexer andEncoder using logic gates.

. Implementation of 4 X I multiplexer using logic gates.
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B.Tech II Year I Semester

JNTUA COLLEGB OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS2O . WEB DEVELOPMENT
(SKILL ORIENTED COURSE-I)

(csE)

Course Objectives:

1. Develop static pages (using only HTML) of an online Book store. The pages should

resemble: www.amazon.com.

2. The website should consist the following, pages. Home page, Registration and user Login,

User profile page, Books catalog, Shopping cart, Payment By credit card, order confirmation.

, Validate the registration, user login, user profile and payment by credit.

3. Write an XML file which will display the Book information which includes

the followins:

l) Title of the book.

2) Author Name

3) ISBN number

4) Publisher name

5) Edition

Display the XML file as follows.

The contents should be displayed in a table. The header of the table should be in color

GREY. And the Author names column should be displayed in one color and should be

capitalized and in bold. Use your own colors for remaining columns. Use XML schemas

XSL and CSS for the above purpose.

Create a simple visual bean with a area filled with a color. The shape of 6 the area depends

on the property shape. If it is set to true then the shape of the area is Square and it is Circle, if
it is false. The color of the area should be changed dynamically for every mouse click.

1) Install TOMCAT web server. While installation assign port number 8080. Make sure that

these ports are available i.e., no other process is using this port

2) 2) Access the above developed static web pages for books web site, using these servers

by Putting the web pages developed in week-1 and week-2 in the document root. Access

the pages by using the urls : http://localhost:8080/ramalbooks.html

Assume four users userl, user2, user3 and user4 having the passwords pwd1, pwd2, pwd3

And, pwd4 respectively. Write a servelet for doing 8 the following. l. Create a Cookie and

add these four user id's and passwords to this Cookie. 2. Read the user id and passwords

entered in the Login form (weekl) and authenticate with the values (user id and passwords )
available in the cookies. If he is a valid user(i.e., user-name and password match) you should

welcome him by name(user-name) else you should display " You are not an authenticated

user ".
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Install a database(Mysql or Oracle). Create a table which should contain at least the

following fields: name, password, email-id, phone number(these should hold the data from

the registration form).

Practice 'JDBC' connectivity. Write a java program/servlet/JSP to connect to that database

and extract data from the tables and display them. Experiment with various SQL queries.

Insert the details of the users who register with the web site, whenever a new user clicks the

submit button in the registration page (week2).

Write a JSP which does the following job: Insert the details of the 3 or 4 users who register

with the web site 10 (week9) by using registration form. Authenticate the user when he

submits the login form using the user name and password from the database.

1

8.

Pase2 of2



JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS):: PULIVENDULA
DEPARTMENT OF CHEMISTRY

II B.TECH -Ilil SEMESTER Mandate Course (MC)
(TrrEoRY)

Subiect Code Title of the Subiect L T P C
Environmental Science

a
J 0 0

(

COURSE OBJECTIVES
To make the student understand multi disciplinary nature of environment and its

components.

2 To investigate the relationship between human life and environment from scientific

Drospective.
a
J To impart knowledge to the students about fundamental concepts of Ecosystem and

Biodiversiw

4 Necessasity of analyzing regional, national and global environmental problems

5 To understand and apply the fundamentals of Environmental science to important
local, regional, national and global environmental problems and potential issues

COURSE OUTCOMES
co1 Solve the environmental problems based fundamental concepts of Environmental

Science.

ca2 Describe the structure and function of sisnificant environmental svstems

c03 Differentiate Natural and Polluted environment and asses its impact different on

the environmental components.

ca4 Apply the Pyramid of number, mass and Energy, Demonstrate about Renweable

energy resources.

Illustrate the Forest scosystem. Discuss about Grass and Net biomass productivitv

co5 Differentiate between Forest and desert Ecosystems, Critically evaluate arguments

regarding environmental issues. Illustrate the Food chain and food web, Identi$r the

applications of rain water harvesting, Interpret advantages of In-situ and Ex-situ
conservation of biodiversitv

(

Mapping between Course Outcomes and Programme Outcomes

PO1 Poz PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 POl l PO12

col
co2
c03
co4
co5

6)H-
bot'rry:'
Cht'Al7

J
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SYLLABUS
UNIT-I:

l) Multidisciplinary nature of environmental studies

The Multidisciplinary nature of environmental studies Definition; Scope and importance, Need
for public awareness.

ii) Natural Resources:
Renewable and non-renewable resources: Natural resources and associated problems.

a) Forest resources: Use and Over-exploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forests andtribalpeople.
b) Water resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams benefits and problems.

c) Mineral resources: Use and exploitation, envfuonmental effects of extracting and using mineral
resources, case studies.

d) Food resources: World food problems, changes caused by agriculture and overgrazing, effects
of modem agriculture, fertilizerpesticide problems, water logging, salinity, case studies.

e) Energy resources: Growing energy needs, renewable and non-renewable energy sources, use

ofalternate energy sources, Case studies.

f) Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and

desertification.

- Role of an individual in conservation of natural resources.

- Equitable use of resources for sustainable lifestyles.

UNIT-II:
i) Ecosystems

Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and

decomposers. Energy flow in the ecosystem, Ecological succession. Food chains, food webs

and ecological pyramids.

Introduction, types, characteristic features, structure and function of the following ecosystem: -
a. Forest ecosystem b. Grassland ecosystem c. Desert ecosystem

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

ii) Biodiversity and its Conservation
Introduction-Definition: genetic, species and ecosystem diversity. Biogeographical classification
of India. Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and

option values. Biodiversity at global, National and local levels. India as a mega-diversity nation.

Hot-spots of biodiversity. Threats to biodiversity: habitat loss, poaching of wildlife, man-

wildlife conflicts. Endangered and endemic species of India. Conservation of biodiversity: In-
situ and Ex-situ conservation of biodiversity.

Environmental Pollution:
Definition - Causes, effects and control measures of: -
a. Air pollution b. Waterpollution c. Soil pollution d. Marine pollution
e. Noise pollution f. Thermal pollution g. Nuclear hazards

Solid waste Management: Causes, effects and control measures of urban and industrial wastes.

Role of an individual in prevention of pollution. Pollution case studies. Disaster management:

floods, earthquake, cyclone and landslides.

UNIT-IV:

C
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Social fssues and the Environment
From Unsustainable to Sustainable development. Urban problems related to energy.

Water conservation, rain water harvesting, watershed management.

Resettlement and rehabilitation of people; its problems and concems. Case studies.

Environmental ethics: Issues and possible solutions. Climate change, global warming, acid rain,

ozone layer depletion, nuclear accidents and holocaust. Case studies.

Wasteland reclamation.

Environment Protection Act. Air (Prevention and Control of Pollution) Act. Water (Prevention

and Control of Pollution) Act. Wildlife Protection Act. Forest Conservation Act.
Issues involved in enforcement of environmental legislation. Public awareness.

UNIT-V:
i) Human Population and the Environment

Population growth, variation among nations. Population explosion-Family welfare Programme.

Environment and human health. Human Rights. Value Education. HIViAIDS. - Women and

Child Welfare. Role of information Technology in Environment and human health.

- Case Studies.

ii) Field Work
lr'
( - Visit to a local area to document environmental assets-riverlforesVgrassland/ hill/mountain.

- Visit to a local polluted site-Urban/RuraVlndustriaUAgricultural.

- Study of common plants, insects, birds.

- Study of simple ecosystems-pond, river, hill slopes, etc.

Text Books:

l. Shashi Chawla, A Text Book of Environmental Studies, Mc Graw Hill Education, 4s edtion,

2014

2. De A.K., Environmental Chemistry, Wiley Eastem Ltd,2012
Reference Books

1. BharuchaBrach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad -380013,

India, Email: mapin@icenet. net (R).

2. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p.

3. Cunningham, W.P.Cooper, T.H. Gorhani,E & Hepworth, M.T.2001, Environmental

Encyclopedia, J aico Publ. House, Mumbai, I I96p.

- 
4. Anubha Kaushik and C.P.Kaushik, Basics of Environment and Ecology, New Age

( International Publishers, 4tr Edition, 2AI2.
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JNTUA COLLEGE OF ENGINEERTNG (AUTONOMOUS) PULTENDULA
II Year B.Tech. II-Sem @20)

2OABS15. NUMERICAL METHODS. PROBABILITY AND STATISTICS
(Common to CfVIL, ME, EEE & CSE)

variable and 
L3

R20

LTPC
3003

Course Objectives:

o To farniliarize the students with numerical methods of solving the non-linear equations,

interpolation, differentiation, integration, and ordinary differential equations.

. To impart knowledge in basic concepts and few techniques in probability and statistics in

various applications in engineering.

UNIT - 1: Solution to algebraic and transcendental equations& Interpolation:
Solution of algebraic and transcendental equations: bisection method, Newton-Raphson method and

Regula-Falsi method, Finite differences, relation between operators, interpolation using Newton's
forward and backward difference formulae. Interpolation with unequal intervals: Newton's divided
difference and Lagrange's formulae.

Learning Outcomes:

At the end of this unit, the student will be able to
o find approximate roots of the an equation by using different numerical methods Lz

. explain various discrete operators and find the relation among operators L2

. apply Newton forward and backward formulas for equal and unequal intervals L3

UNIT - II: Numerical differentiation, integration & Solution of Initial Value Problems to Ordinary
Differential Equations of first order:
Numerical Differentiation and Numerical integration: Numerical differentiation using Newton's
forward & backward interpolation formulae; Numerical Integration by trapezoidal rule, Simpson's 1/3'd

and 3/8ft rules.

Numerical Solutions of Ordinary differential equation: Solution by Taylor's series, Picard's method

of successive approximations, Euler's method, modified Euler's method and Runge-Kutta method of
fourth order.

Learning Outcomes:

At the end of this unit, the student will be able to
o find integration of a firnction by different numerical methods

o solve ordinary differential equations using different numerical schemes

IINIT - III: Probability & Random Variables:
Probability axioms, addition law and multiplicative law of probability, conditional probability, Baye's
theorem.

Random variables (discrete and continuous), probability distribution: Binomial - Poisson approximation
to the binomial distribution and normal distribution-their properties. (All concepts without proofs)

Learning Outcomes:
At the end of this unit, the student will be able to

o explains the basic concepts of probability theory and elementary theorems on

probability.

. applies the knowledge of discrete random variable and continuous random

the respective probability distributions.

UNIT - IV: Testing of hypothesis:
Formulation of hypothesis, critical region, level of significance. Large sample tests: test for single
proportion, difference of two proportions, test for single mean and difference of two means.

L3

L3

L2
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Learning Outcomes:

At the end of this unit, the student will be able to
. explainthe concept oftesting ofhypothesis

. apply the concept of hypothesis testing for large samples

UNIT - V: Small Sample Tests:

Student t-distribution (single mean, two means and paired t-test), Testing of equality of variances (F-test),

y.2 - test for independence of attributes and goodness of fit.

Learning Outcomes:

At the end of this unit, the student will be able to
. apply the concept of testing hypothesis for small samples L3

. apply the concept of hypothesis testing for large samples and estimate the goodness of
fit"L3

Text Books:

1. B. S. Grewal, Higher Engineering Mathematics,44/e, Khanna Publishers, 2017.

2. Miller and Freunds, Probability and Statistics for Engineers,T/e, Pearson, 2008

3. S.S.Sastry, "Introductory methods of Numerical Analysis", 5s edition, PHI,20|2.

4. Advanced Engineering Mathematics, R K Jain and S R K Iyengar, Narosa Publishing House, New

Delhi.

Reference Books:

1. S.C. Gupta and V.K. Kapoor, Fundamentals of Mathematical Statistics, 1lle, Sultan Chand & Sons

publications,2012.

2. Erwin kreyszig, Advanced Engineering Mathematics,9le, Jotn Wiley & Sons, 2006.

3. P. Kandasamy, K. Thilagavathy, S. Gunavathy, Numerical Methods, S. Chand & Company,2nd

Edition, Reprint 2012.

Course Outcomes:

At the end of this Course the student will be able to
o apply different methods to find roots of the equations and find approximate the

solutions of ordinary differential equations

. apply the Laplace transform for solving differential equations

. explainthe concepts ofprobability and their applications

. apply discrete and continuous probability distributions in practical problems

. use the statistical inferential methods based on small and large sampling tests

R20
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2OACS22 - FORMAL LANUAGE AND AUTAMETA THEORY

(csE)

Course Objectives:

o Understand formal definitions of machine models.

Classify machines by their power to recognize languages.

Understanding of formal grammars, analysis

Understanding of hierarchical organization of problems depending on their complexity

Understanding of the logical limits to computational capacity .

Understanding of un-decidable problems.

UNIT - I: Finite Automota Shrs

Why Study Automata Theory? The Central Concepts of Automata Theory, Automation, Finite

Automation, Transition Systems, Acceptance of a String by a Finite Automation, DFA, Design of
DFAs, NFA, Design of NFA, Equivalence of DFA and NFA, Conversion of NFA into DFA, Finite

Automata with Null-Transition, Minimization of Finite Automata, Mealy and Moore Machines,

Applications and Limitation of Finite Automata.

L T P C

3003

o

o

a

o

a

Learning Outcomes:

o Acquire a full understanding and mentality of Automata

computer science languages design.

o Be able to design sample automata.

o Be able to design FAs, NFAs, Grammars, languages modelling, small compilers basics.

Learning Outcomes:

o Understand the regular expressions.

o Understanding the Pumping Lemma.

o Understand the Finite Automata and Resular Grammars.

Theory as the basis of all 
Ll

Unit-II: Regular Expression Shrs

Regular Expressions, Regular Sets, Identity Rules, Equivalence of two Regular Expressions,

Manipulations of Regular Expressions, Finite Automata and Regular Expressions, Inter Conversion,

Equivalence between Finite Automata and Regular Expressions, Pumping Lemma, Closers

Properties, Applications of Regular Expressions, Finite Automata and Regular Grammars, Regular

Expressions and Regular Grammars.

L1

L1

L2

L2

L2
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UNIT - III: Context Free Grammars

R20

8hrs

Formal Languages, Grammars, Classification of Grammars, Chomsky Hierarchy Theorem, Context

Free Grammar, Leftmost and Rightmost Derivations, Parse Trees, Ambiguous Grammars,

Simplification of Context Free Grammars-Elimination of Useless Symbols, Null-Productions and

Unit Productions, Normal Forms for Context Free Grammars-Chomsky Normal Form and Greibach

Normal Form, Pumping Lemma, Closure Properties, Applications of Context Free Grammars.

Learning Outcomes:

o Understanding the Context free languages and grammers, and also Normalising CFG.

o Understanding the minimization of deterministic and nondeterministic finite automata.

o Understand basic properties of Turing machines and computing with Turing machines.

UNIT - IV :Pushdown Automata

Pushdown Automata, Definition, Model, Graphical Notation, Instantaneous Description Language

Acceptance of pushdown Automata, Design of Pushdown Automata, Deterministic and Non -
Deterministic Pushdown Automata, Equivalence of Pushdown Automata and Context Free

Grammars Conversion, Two Stack Pushdown Automata, Application of Pushdown Automata

Learning Outcomes:

At the end of this unit, the student will be able to

o Understand the concept of Pushdown automata and its application.

o Understand the concept of Two Stack Pushdown Automata.

UNIT - V: Turing Machine

Turing Machine, Definition, Model, Representation of Turing Machines-Instantaneous Descriptions,

Transition Tables and Transition Diagrams, Language of a Turing Machine, Design of Turing

Machines, Techniques for Turing Machine Construction, Types of Turing Machines, Church's

Thesis, Universal Turing Machine, Restricted Turing Machine.

Decidable and Un-decidable Problems: NP, NP-Hard and NP-Complete Problems.

Learning Outcomes:

At the end of this unit, the student will be able to

o Know the concepts of tractability and decidability, the concepts of NP-completeness L5

and NP-hard problem.

o Understand the challenges for Theoretical Computer Science and its contribution to L5

other sciences.
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Text Books:

1. Introduction to Automata Theory, Languages and Computation, J.E.Hopcroft, R.Motwaniand

J.D.Ullman, 3'd Edition, Pearson, 2008.

2. Theory of Computer Science-Automata, Languages and Computation, K.L.P.Mishra and

N.Chandrasekaran, 3'd Edition, PHI, 2007 .

Reference Books:

1. Formal Language and Automata Theory, K.V.N.Sunitha and N.Kalyani, Pearson, 2015.

2. Introduction to Automata Theory, Formal Languages and Computation,

ShyamalenduKandar, Pearson, 2013.

3. Theory of Computation, V.Kulkarni, Oxford University Press, 2013.

4. Theory of Automata,Languages and Computation, Rajendra Kumar, McGraw Hill,20l4.

Course Outcomes:

At the end of this Course the student will be able to

o Argue the correctness of algorithms using inductive proofs and invariants. L2

o Analyze worst-case running times of algorithms using asymptotic analysis. L2

o Describe the divide-and-conquer paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize divide- r 1
and-conquer algorithms. Derive and solve recuffences describing the performance of
divide-and-conquer al gorithms.

o Describe the dynamic-programming paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize dynamic- L3

programming algorithms, and analyze them.

o Describe the greedy paradigm and explain when an algorithmic design situation calls

for it. Recite algorithms that employ this paradigm. Synthesize greedy algorithms, and L4

analyze them.

o Explain the major graph algorithms and their analyses. Employ graphs to model

engineering problems, when appropriate. Synthesize new graph algorithms and L5

algorithms that employ graph computations as key components, and analyze them.

o Explain the different ways to analyze randomized algorithms (expected running time,

probability of error). Recite algorithms that employ randomization. Explain the L5

difference between a randomized algorithm and an algorithm with probabilistic inputs.
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B.Tech II-II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS23 - OPERATING SYSTEMS

Course Objectives:

. To understand the basic concepts and functions of operating systems.

o To understand Processes and Threads

o To understand Processes and Threads

o To understand the concept of Deadlocks

. To analyze various memory management schemes.

o To understand I/O management and File systems.

. To be familiar with the basics of Linux svstem and Mobile OS like iOS and Android.

UNIT - I: OPERATING SYSTEM OVERVIEW 8hrs

Computer System Overview-Basic Elements, Instruction Execution, Interrupts, Memory Hierarchy,

Cache Memory, Direct Memory Access, Multiprocessor and Multicore Organization. Operating

system overview-objectives and functions, Evolution of Operating System.- Computer System

Organization Operating System Structure and Operations- System Calls, System Programs, OS

Generation and System Boot.

LTPC
3003

Learning Outcomes:

At the end of this unit, the student will be able to

o Understand the Basics of Operating System

o To learn about the evaluation of operating system

o To learn about the Operating structure

UNIT _ II: PROCESS MANAGEMENT

LI
LI
L1

Shrs

Processes - Process Concept, Process Scheduling, Operations on Processes, Inter-process

Communication; CPU Scheduling - Scheduling criteria, Scheduling algorithms, Multiple-processor

scheduling, Real time scheduling; Threads- Overview, Multithreading models, Threading issues;

Process Synchronization - The critical-section problem, Synchronization hardware, Mutex locks,

Semaphores, Classic problems of synchronization, Critical regions, Monitors; Deadlock - System

model, Deadlock characterization, Methods for handling deadlocks, Deadlock prevention,

Deadlock avoidance, Deadlock detection, Recovery from deadlock.

Learning Outcomes:

At the end of this unit, the student will be able to

o Understand the process management

o To learn about the CPU Scheduling

o To learn how to overcome the dead locks

L2

L2

L3
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UNIT - III: STORAGE MANAGEMENT

R20

8hrs

Main Memory - Background, Swapping, Contiguous Memory Allocation, Paging, Segmentation,

Segmentation with paging,32 and 64 bit architecture Examples; Virtual Memory - Background,

Demand Paging, Page Replacement, Allocation, Thrashing; Allocating Kernel Memory, OS

Examples.

Learning Outcomes:

At the end of this unit, the student will be able to

o Understand The Memory Management L3

o To learn about the Page Replacement L3

r Understand the Demand paging L3

UNIT _ IV: FILE SYSTBMS AND I/O SYSTEMS Thrs

Mass Storage system - Overview of Mass Storage Structure, Disk Structure, Disk Scheduling and

Management, swap space management; File-System Interface - File concept, Access methods,

Directory Structure, Directory organization, File system mounting, File Sharing and Protection; File

System Implementation- File System Structure, Directory implementation, Allocation Methods, Free

Space Management, Efficiency and Performance, Recovery; I/O Systems - I/O Hardware,

Application I/O interface, Kernel I/O subsystem, Streams, Performance.

Learning Outcomes:

At the end of this unit, the student will be able to

o Understand the File Systems and I/O Systems

o To implement the file concepts

o To learn how to Recovery the data

UNIT _ V: CASE STUDY

Linux System - Design Principles, Kernel Modules, Process Management, Scheduling, Memory

Management, Input-Output Management, File System, Inter-process Communication; Mobile OS -

iOS and Android - Architecture and SDK Framework, Media Layer, Services Layer, Core OS Layer,

File System.

Learning Outcomes:

At the end of this unit, the student will be able to

o To implement te Kernal models

o To implement the Mobile OS

Text Books:

l.Abraham Silberschatz,Peter Baer Galvin and Greg Gagne, 
-Operating 

System Conceptsll,

9th Edition, John Wiley and Sons Lnc.,2012.

L2

L4

L3

L5

L5

Page 2 of3



JNTUA College of Engineering Pulivendula R20

Reference Books:

1. Ramaz Elmasri, A. Gil Carrick, David Levine, 
-Operating 

Systems - A Spiral Approachll,

Tata McGraw Hill Edition, 2010.

2. Achyut S.Godbole, Atul Kahate, 
-Operating 

Systemsll, McGraw Hill Education,2016

3. Andrew S. Tanenbaum, 
-Modern 

Operating Systemsll, Second Edition, Pearson

4. Gary Nutt, 
-Operating 

Systemsll, Third Edition, Pearson Education, 2004.

5. Harvey M. Deitel, 
-Operating 

Systemsll, Third Edition, Pearson Education, 2004.

6. Daniel P Bovet and Marco Cesati, 
-Understanding 

the Linux kernelll, 3rd edition, O'Reilly,

200s.

7. Neil Smyth, 
-iPhone 

iOS 4 Development Essentials - Xcodell, Fourth Edition, Payload

media,20lI.

Course Outcomes:

At the end of this Course the student will be able to

. Analyze various scheduling algorithms.

o Understand deadlock, prevention and avoidance algorithms.

o Compare and contrast various memory management schemes.

o Understand the functionality of file systems.

o Perform administrative tasks on Linux Servers.

L2

L3

L4

L2

L3
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B.Tech II Year II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS25 - DESIGN AND ANALYSIS OF ALGORITHMS

(csE)

T

0

L

3

P

0

C

J

Course Objectives:

o Analyze the asymptotic performance of algorithms.

o Write rigorous correctness proofs for algorithms.

. Demonstrate a familiarity with major algorithms and data structures.

. Apply important algorithmic design paradigms and methods of analysis.

UNIT _ I: Shrs

Introduction to Algorithm, Algorithm specification, performance analysis, Asymptotic Notations.

Divide and Conquer: General Method, Binary search, finding the maximum and minimum, merge

sort, Quick sort, Selection sort, Stressen's matrix multiplication , Analysis of Divide and Conquer

run time, Recurrence Relations-Master's Method

Learning Outcomes:

At the end of this unit, the student will be able to

o Describe the divide-and-conquer paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize divide- r )
and-conquer algorithms. Derive and solve recurrences describing the performance of

divide-and-conquer al gorithms.

UNIT _ II: 8hrs

Greedy Method: General Method ,Knapsack problem , job scheduling with deadlines, minimum

cost spanning trees-Prim's and Krushkal's Algorithm, single source shortest paths- Dijkastra's ,Bell

Man ford And Wars hall's Algorithm.

Dynamic Programming: General Method, Multi stage graphs , All-pairs shortest paths, 0/l

knapsack, the travelling sales person problem.

Learning Outcomes:

At the end of this unit, the student will be able to

o Describe the greedy paradigm and explain when an algorithmic design situation calls L3

for it. Recite algorithms that employ this paradigm. Synthesize greedy algorithms, and

analyze them.

o Explain the major graph algorithms and their analyses. Employ graphs to model L3

engineering problems, when appropriate. Synthesize new graph algorithms and

algorithms that employ graph computations as key components, and analyze them.

UNIT - III: Shrs

Basic Traversal and search techniques: Techniques for binary trees and Techniques for graphs,

AND/OR graphs, connected components and spanning trees, Bi-Connected components and Dfs.

Page 1 of3
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Back tracking: General Method,S-queens problem ,sum of subsets problem, graph coloring and

Hamiltonian cycles, knapsack problem.

Learning Outcomes:

At the end of this unit, the student will be able to

. Explain the different ways to analyze randomized algorithms (expected running time,

probability of error). Recite algorithms that employ randomization. Explain the L3

difference between arandomized algorithm and an algorithm with probabilistic inputs.

o Analyze randomized algorithms. Employ indicator random variables and linearity of

expectation to perform the analyses. Recite analyses of algorithms that employ this L4

method of analysis.

UNIT-IV: THrs

Branch and bound: LIFO and FIFO methods, Travelling salesperson, 0/1 knapsack problem,

effi ciency considerations.

Lower Bound Theory: Comparison trees of sorting and Searching, Lower bound through

reductions-multiplying triangular matrices, inverting a lower triangular matrix, computing the

transitive closure.

Learning Outcomes:

At the end of this unit, the student will be able to

o Explain what amortized running time is and what it is good for. Describe the different L4

methods of amortized analysis (aggregate analysis, accounting, potential method).

Perform amortized analysis.

o Explain what competitive analysis is and to which situations it applies. Perform L4

competitive analysis.

UNIT _ V:

Basic concepts: Non deterministic algorithm ,The classes NP-Hard and NP-Complete

NP-Hard and NP-Complete problems: Np Hardness, Scheduling Problems, NP-Completeness,

Cook's theorem (without proof), Reductions for clique Decision problem, Chromatic number

decision problem.

Learning Outcomes:

At the end of this unit, the student will be able to

o Compare between different data structures. Pick an appropriate data structure for a L4

design situation.

. Explain what an approximation algorithm is, and the benefit of using approximation L4

algorithms. Be familiar with some approximation algorithms, including algorithms that

are PTAS or FPTAS. Analyze the approximation factor of an algorithm.
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Text Books:

1. "Fundamentals of computer Algorithms: EllisHorowitz,s.satrajsahani and raja

sekharan,2ndedition,university press.

2. Algorithm design -Jon Kleinberg and Eva Tardos ,pearson.

3. "Introduction to the Design and Analysis of Algorithms", Ananylevitin ,Third Edition,

Pearson Education, 20 1 2.

Reference Books:

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

2. "Algorithms"-Richard Johnson baugh and Marcus Schaefer,pearson Education.

3. Thomas H.Cormen, Charles E.Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction

toAlgorithms", Third Edition, PHI Learning Private Limited, 2012.

4. Donald E. Knuth, "The Art of Computer Programming", Volumes I & 3 Pearson Education,

2009. Steven S. Skiena, "The Algorithm Design Manual", Second Edition, Springer, 2008.

Course Outcomes:

At the end of this Course the student will be able to

o Argue the correctness of algorithms using inductive proofs and invariants.

o Analyze worst-case running times of algorithms using asymptotic analysis.

o Describe the divide-and-conquer paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize divide- 
r.1

and-conquer algorithms. Derive and solve recuffences describing the performance of

divide-and-conquer al gorithms.

o Describe the dynamic-programming paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize dynamic- L3

programming algorithms, and analyze them.

o Describe the greedy paradigm and explain when an algorithmic design situation calls

for it. Recite algorithms that employ this paradigm. Synthesize greedy algorithms, and L4

analyze them.

o Explain the major graph algorithms and their analyses. Employ graphs to model

engineering problems, when appropriate. Synthesize new graph algorithms and L5

algorithms that employ graph computations as key components, and analyze them.

o Explain the different ways to analyze randomized algorithms (expected running time,

probability of error). Recite algorithms that employ randomization. Explain the L5

difference between arandomized algorithm and an algorithm with probabilistic inputs.

L2

L2
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B.Tech II Year II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS27 - SOFTWARE ENGINEERING

(csE)

P

0

Course Objectives:

o To provide the idea of decomposing the given problem into Analysis, Desing,

Implementation, Testing nd Maintenance phases.

o To provide an idea of using various process models in the software industry according

to given circumstances.

o To gain the knowledge of how Analysis, Design, Implementation, Testing and

Maintenance processes are conducted in a software project.

UNIT - I: 8hrs

Software and Software Engineering: The Nature of Software, The Unique Nature of Web Appr,

Software Engineering, Software Process, Software Engineering Practice, Software Myths.

Process Models: A Generic Process Model, Process Assessment and Improvement, Prescriptive

Process Models, Specialized Process Models, The Unified Process, Personal and Team Process

Models.

C

3

T

0

L
3

Software Project Planning and Management: Responsibilities of a Software Project Manager,

Project Planning, Metrics for Project Size Estimation, Project Estimation Techniques, Empirical

Estimation Techniques, COCOMO-A Heuristic Estimation Technique, Halstead's Software Science-

An Analytical Technique, Staffing Level Estimation, Scheduling, Organization and Team

Structures, Staffing, Risk Management.

Learning Outcomes:

At the end of this unit, the student will be able to

o Understand the Nature of Software.

o Understand the process model.

UNIT _ II:

Learning Outcomes:

At the end of this unit, the student will be able to

o To leam about the COCOMO.

o To leam about the Orsanization and Team Structures.

UNIT _ III:

L1

LI

8hrs

L2

L2

Shrs

Understanding Requirements: Requirements Engineering, Establishing the Groundwork, Eliciting

Requirements, Requirements Analysis, Structured Analysis, Developing Use Cases, Building the

Requirements Model, Negotiating Requirements, and Validating Requirements.

Page I of3
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Requirements Modeling: Requirements Analysis, Scenario-Based Modeling, UML Models That

Supplement the Use Case.

Learning Outcomes:

At the end of this unit, the student will be able to

o To learn about the Requirements. L3

o Understand the requirements. L3

UNIT-IV: THrs

Design Concepts: Design within the Context of Software Engineering, Design Process, Design

Concepts, The Design Model.

Architectural Design: Software Architecture, Architectural Genres, Architectural Styles,

Architectural Design.

Learning Outcomes:

At the end of this unit, the student will be able to

o To leam about the Design Concepts. L3

. To learn about the Architectural Desisn. L3

UNIT _ V:

User Interface Design: The Golden Rules, User Interface Analysis and Design, Interface Analysis,

Interface Design Steps.

Coding and Testing: Coding, Code Review, Software Documentation, Testing, Testing in the

Large versus Testing in the Small, Unit Testing, Black-Box Testing, White-Box Testing,

Debugging, Integration Testing.

Software Maintenance: Characteristics of Software Maintenance, Software Reverse Engineering,

Software Maintenance Process Models, and Estimation of Maintenance cost.

Learning Outcomes:

At the end of this unit, the student will be able to

o To learn about the User interface Design. L3

o To learn about the Coding and Testing. L3

o To learn about the Software Maintenance.

Text Books:

1. Software Engineering A practitioner's Approach, Roger S. Pressman, Seventh Edition, 2009,

McGraw Hill Intemational Edition.

2. Fundamentals of Software Engineering, Rajib Mall, Third Edition, 2009,PHI

Page 2 of3
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Reference Books:

1. Software Engineering, Ian Sommerville, Ninth edition, Pearson education.

2. Software Engineering : A Primer, Waman S Jawadekar,Tata McGraw-Hi11,2008

3. Software Engineering, A Precise Approach, PankajJalote, Wiley India, 2010.

4. Software Engineering, Principles and Practices, Deepak Jain, Oxford UniversityPress.

5. Software

6. Software Engineering2: Specification of systems and languages, Diner Bjorner, Springer

International edition,2006.

7. Software Engineering Foundations, Yingxu Wang, Auerbach Publications,20O8.

8. Software Engineering Principles and Practice, Hans Van Vliet, 3rd edition, John Wiley

&Sonsl-td.

9. Software Engineering 3: Domains, Requirements,and Software Design, D.Bjorner, Springer

InternationalEdition.

10. Introduction to Software Engineering, R.J.Leach, CRCPress.

Course Outcomes:

At the end of this Course the student will be able to

o Students will be able to decompose the given project in various phases of a lifecycle. Ll
Knowledge, Understand (Level, Level2) L2

o Students will be able to choose appropriate process model depending on the user 
L2

requirements. Apply, Create (Level 2)

Students will be able perform various life cycle activities like Analysis, Design,

Implementation, Testing and Maintenance. Evaluate(Level 3)

Students will be able to know various processes used in all the phases of the product.

Analyze(Level3)

o Students can apply the knowledge, techniques, and skills in the development of u 
L3

software product.

L3

L3
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B.Tech II Year II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS29 . MOBILE APPLICATION DEVELOPMENT (MAD)

Skill Oriented Course - II

Course Objectives:

Android Application Development course is designed to quickly get you up to speed with

writing apps for Android devices. The student will learn the basics of Android platform and

get to understand the application lifecycle

List of Experiments:

Build your first app: Introduction to Android, Create Your First Android App, Layouts, Views and

Resources, Text and Scrolling Views

Activities: Understanding Activities and Intents, The Activity Lifecycle and Managing State,

Activities and Implicit Intents

Testing, debugging, and using support libraries: The Android Studio Debugger, Testing your

App, The Android Support Library

User interaction: User Input Controls, Menus, Screen Navigation, RecyclerView

Delightful user experience: Drawables, Styles, and Themes, Material Design, Providing Resources

for Adaptive Layouts

Testing your UI: Testing the User Interface

Background Tasks: AsyncTask and AsyncTaskloader, Connect to the Internet, Broadcast

Receivers, Services

Triggering, scheduling and optimizing background tasks: Notifications, Scheduling Alarms,

Transferrin g Data Effi ciently

Preferences and Settings: StoringData, Shared Preferences, App Settings

Storing data using SQLite: SQLite Primer, SQLite Database

Sharing data with content providers: Share Data Through Content Providers

Loading data using loaders: Loaders

Permissions, Performance and Security, Firebase and AdMob, Publish!

Course Outcomes:

At the end of this Course the student will be able to

o By the end of the course, student will be able to write simple GUI applications, use

builrin widgets and components, work with the database to store data locally, and

much more.

T
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B.Tech II Year II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS24 - OPERATING SYSTEMS LABORATORY

(csE)

Course Objectives:

o To learn Unix commands and shell programming

o To implement various CPU Scheduling Algorithms

. To implement Process Creation and Inter Process Communication.

o To implement Deadlock Avoidance and Deadlock Detection Algorithms

o To implement Page Replacement Algorithms

. To implement File Organization and File Allocation Strategies

List of Experiments

1. Basics of UNIX commands

2. Write programs using the following system calls of TINIX operating system fork, exec,

getpid, exit, wait, close, stat, opendir, readdir

3. Write C programs to simulate TINIX commands like cp, ls, grep, etc.

4. ShellProgramming

5. Write C programs to implement the various CPU Scheduling Algorithms

6. Implementation of Semaphores

7. Implementation of Shared memory and IPC

8. Bankers Algorithm for Deadlock Avoidance

9. Implementation of Deadlock Detection Algorithm

10. Write C program to implement Threading & Synchronization Applications

11. Implementation of the following Memory Allocation Methods for fixed partition

12. First Fit b) Worst Fit c) Best Fit

13. Implementation of Paging Technique of Memory Management

14. Implementation of the following Page Replacement Algorithms a) FIFO b) LRU c) LFU

Course Outcomes:

At the end of this Course the student will be able to

. Analyze various scheduling algorithms.

. Understand deadlock, prevention and avoidance algorithms.

o Compare and contrast various memory management schemes.

o Understand the functionality of file systems.

o Perform administrative tasks on Linux Servers.

o Compare iOS and Android Operating Systems.

T
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L2

L3

L4

L2

L3

L4
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B.Tech II Year II Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OACS26 - DESIGN AND ANALYSIS OF ALGORITHMS LABORATORY

(csE)

Course Objectives:

l. Analyze the asymptotic performance of algorithms.

2. Write rigorous correctness proofs for algorithms.

3. Demonstrate a familiarity with major algorithms and data structures.

4. Apply important algorithmic design paradigms and methods of analysis.

List of Experiments:

l.Implement merge son algorithm to sort a given set of elements and determine the time required to

sort the elements

2.Sort a given set of elements using the quick sort method and determine the time required to sort

the elements.

3.Sort a given set of elements using the Selection sort method and determine the time required to

sort the elements

4.Implement Binary search method by Divide and Conquer.

5.Implement Knapsack problem using Greedy method.

6.Implement sum of subsets problem using Back Tracking.

7. Implement 0/I Knapsack problem using Dynamic Programming.

8.Perform tree traversal algorithms for a given tree.

Preorder b) post order c) In order

9.Implement a) BFS and b) DFS methods of Graph.

10.Find Minimum Cost Spanning Tree of a given undirected graph using

a) Prim's algorithm

b) Krushkal's algorithm.

I l. Implement All-Pairs Shortest Paths Problem

12. Implement N Queen's problem using Back Tracking.

Course Outcomes:

At the end of this Course the student will be able to

. Argue the correctness of algorithms using inductive proofs and invariants.(L2) L2

o Analyze worst-case running times of algorithms using asymptotic analysis.(L2) L2

o Describe the divide-and-conquer paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize divide- 
r.1

and-conquer algorithms. Derive and solve recuffences describing the performance of

divide-and-conquer al gorithms.(L3)
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o Describe the dynamic-programming paradigm and explain when an algorithmic design

situation calls for it. Recite algorithms that employ this paradigm. Synthesize dynamic- L3

pro gramming al gorithms, and analy ze them.(L3)

o Describe the greedy paradigm and explain when an algorithmic design situation calls

for it. Recite algorithms that employ this paradigm. Synthesize greedy algorithms, and L4

analyze them.(L4)

. Explain the major graph algorithms and their analyses. Employ graphs to model

engineering problems, when appropriate. Synthesize new graph algorithms and L5

algorithms that employ graph computations as key components, and analyze them.(L5)

. Explain the different ways to analyze randomized algorithms (expected running time,

probability of error). Recite algorithms that employ randomization. Explain the r.{
difference between a randomized algorithm and an algorithm with probabilistic

inputs.(L5)
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B.Tech II Year II Semester

JNTUA COLLEGE OF ENGINBERING (AUTONOMOUS) PULIVENDULA

2OACS28 - SOFTWARE ENGINEERING LABORATORY

LTPC
0031

Course Objectives:

o To provide the idea of decomposing the given problem into Analysis, Desing,

Implementation, Testing and Maintenance phases.

o To provide an idea of using various process models in the software industry according

to given circumstances.

o To gain the knowledge of how Analysis, Design, Implementation, Testing and

Maintenance processes are conducted in a software project.

List of Experiments:

1. Identifying the Requirements from Problem Statements.

2. Estimation of Project Metrics.

3. Modeling UML Use Case Diagrams and Capturing Use Case Scenarios.

4. E-R Modeling from the Problem Statements.

5. Identifying Domain Classes from the Problem Statements.

6. State chart and Activity Modeling.

7. Modeling UML Class Diagrams and Sequence diagrams.

8. Modeling Data Flow Diagrams.

9. Estimation of Test Coverage Metrics and Structural Complexity.

10. Designing Test Suites

Course Outcomes:

At the end of this Course the student will be able to

o 1. Students will be able to decompose the given project in various phases of a lifecycle. Ll
Knowledge, Understand (Level, Level2) L2

o 2 .Students will be able to choose appropriate process model depending on the user r .
requirements. Apply, Create (Level2) 

' Lz

o 3 .Students will be able perform various life cycle activities like Analysis, Design, 
L3

Implementation, Testing and Maintenance. Evaluate(Level 3)

o 4 .Students will be able to know various processes used in all the phases of the 
-product. Analyze(Level3) 

- Lr

o 5 .Students can apply the knowledge, techniques, and skills in the development of u 
L3

software product. Apply (Level 3)

;N



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

COLLEGE OF ENGINEERING (AUTONOMOUS), PULIVENDULA 

B.Tech – IV / V Sem (R20) 

                                                                                                                         L  T   P   C 

                                                                                                                          3    0   0    0 

APTITUDE AND REASONING SKILLS  

(Common to CIVIL ,ME, EEE, ECE & CSE) 

Course Objectives 

 To equip students with aptitude and reasoning skills in order to help them succeed in 

competitive exams. 

 To help students improve their knowledge of quantitative and reasoning skills, which in turn 

helps them comprehend and solve various mathematical problems in professional life. 

 

 

UNIT 1: Quantitative Aptitude 1:  

Number Systems - HCF and LCM - Square Roots and Cube Roots – Averages - Problems on 

ages – Allegations – Percentages - Profit and loss - Logarithms – Progressions - Decimal 

Fractions - Simplification.  

UNIT 2: Reasoning 1:  

Directions - Blood Relations - Series and Sequences - Odd man out.   

UNIT 3: Quantitative Aptitude 2:  

Permutation and Combination - Ratio and Proportion and variation –Inequalities - Time and 

Work - Time and Distance - Pipes and Cisterns - Simple interest and Compound interest –
Calendar - Clocks.   

 

UNIT 4: Quantitative Aptitude 3:   

Mensuration : Area, Volume and Surface Areas  

Data Interpretation : Tabulation, Line Graphs, Bar Graphs, Pie charts.      

           

UNIT 5: Reasoning 2:  

Coding and Decoding - Data sufficiency-Logical deductions.     

      

Text Books:  

1. Quantitative Aptitude, R.S. Agarwal, S. Chand Publishers, New Delhi, 2012. 

2. Verbal and Non-Verbal Reasoning, R.S.Agarwal, S.Chand Publishers, New Delhi, 2012. 

 

 

 



Reference Books:  

1. How to Prepare for Quantitative Aptitude, Arun Sharma, TMH Publishers, New Delhi, 

2003. 

2. IrnK.Wolf, Barron’s GRE, Sharon Weiner-Green, Galgotia Publications, New Delhi, 

2006. 

3. More Puzzles, Shakuntala Devi, OPB, New Delhi, 2006. 

4. Brain Teasers, Ravi Narula,Jaico Publishing House, New Delhi, 2005. 

5. Puzzles and Teasers, George J Summers, Jaico Publishing House, Mumbai, 2005 

6. Puzzles to Puzzle you, Shakuntala Devi , Orient Paper Backs Publishers(OPB), New 

Delhi, 2005. 

 

Course Outcomes: 

The student will be able to 

 apply the knowledge of general mathematical models discussed to solve a variety of 

problems. 

 read between the lines and understand various mathematical and reasoning concepts. 

 demonstrate various principles involved in solving mathematical problems pertain to 

Quantitative functions. 

 crack puzzles, decode information from charts and interpret their logical thinking in the 

aspects. 

 

 



JNTUA College of Engineering Pulivendula R20

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

2OAHSO3 - UNIVERSAL HUMAN VALUES

(Common to all branches)

Course Objectives:

o Exposure to the value of life, society and harmony.

o Leading towards holistic perspective based on self-exploration about

themselves (human being), family, and society and nature/existence.

Bringing transition from the present state to Universal Human Order.

Instill commitment and courage to act.

Know about appropriate technologies and management patterns.

UNIT _I : HUMAN VALUES 12 Hrs
Importance of UHV- Morals-Values -Ethics- definitions and differences-lntegrity-Work Ethic-

Service learning -Respect for others -Caring and Sharing - Honesty - self confidence-Courage-

Co Operation -Commitment - Empathy {haracter-Spirituality- Moral dilemmas.

Learning Outcomes:

At the end of this unit, the student will be able to

Understand the concept of morals, Ethics.

Able to analyse Moral dilemmas.

UNIT - II: PERSONALITY DEVELOPMENT

L T P C

30 0 0

o

a

a

Concept Of Personality- Types-Determinants-Intrapersonal Skills-meaning-types- Techniques -

Interpersonal Skills- meaning-types- Techniques-SWOT Analysis -Building Right Attitude.-

Communication skills-Non Verbal Communication skills.

Learning Outcomes:

LI
L2

12 Hrs

L1

L2

12 Hrs

L1

L2

At the end of this unit, the student

Analysing SWOT.

Knowing about self personality.

UNIT _ III : ENGINEERING AS EXPERIMENTATION

be able to

Engineering as an Experimentation-Engineers as Responsible Experimenters -Codes Of Ethics

and Industrial Standards-Case Study: The Challenger-Confidentiality-Conflicts of Interests-Risk

and Analysis methods-Safety and Safety Measures.

Learning Outcomes:

At the end of this unit, the student will be able to

Understand the concept of Ethics in industry.

Able to assesment safety standards.

W='>-f'-t
Page I of2



Family -lmportance -Types-Functions-lnfluences and generation gap- Premarital counseling-

Good family-Characteristics-Building a healthy family- Parents and Children -Honouring

Parents-Society Definition-Types-Roles-Responsibilities-Social Evils-reasons-remedies.

Learning Outcomes:

At the end of this unit, the student will be able to

Development of a holistic perspective based on self-exploration about themselves.

Stren gthen ing of sel f-refl ection.

UNIT_V:GLOBALISSUES
Globalization: Globalization-MNCs-Technology-Cross culture issues- Environmental Ethics.

Disasters- global pandemics-Computer Ethics and Net Etiquettes -Human and Employee Rights-

Weapons Development -Ethics and Research-Intellectual Property Rights( IPR).

Learning 0utcomes:

At the end of this unit. the student will be able to

JNTUA College of Engineering Pulivendula

UNIT _ IV : FAMILY AND SCOCIETY

Understand various cross culture issues.

Identifying Employee Rights.

R20

12 Hrs

L1

L2

12 Hrs

L1

L2

Text Books:

l. "Engineering Ethics" by Harriso Pritchard and Rabins, CENGAGE Learning, India

Edition,2009.

2. Engineering Ethics includes Human Values" by M.Govindarajan, S.Natarajan and

V.S.SenthilKumar-PHI Learning Pvt. Ltd-2009.

3. "Ethics in Engineering" by Mike W. Martin and Roland Schinzinger - Tata

McGrawHill- 2003.

4. "Professional Ethics and Morals" by Prof.A.R.Aryasri, Dharanikota Suyodhana

Maruthi Publications.

5. "Professional Ethics and Human Values" by A.Alavudeen, R.Kalil Rahman and

M.Jayakumaran- Laxmi Publications.

Reference Books:

1. "Indian Culture, Values and Professional Ethics" by PSR Murthy-BS Publication.

2. "Professional Ethics and Human Values" bv Prof.D.R.Kiran.

Course 0utcomes:

At the end of this Course the student will be able to

o Define terms like Natural Acceptance, Happiness and Prosperity. Ll
o Know about appropriate technologies and management patterns Understand 

L2
awareness of oneself, and ones surroundings (family, society, nature).

o Apply what they have learnt to their own self in different day-to-day settings 
L3

in real life.

o Relate human values with human relationship and human society.

o Justify the need for universal human values and harmonious existence.

L4

L5
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