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T AR ————y dP min p—— o R
20AES0501 Problem Solving And Program £ a 0 o 3
Pre-requisite * Basic Mathematics ) Semester _ r-r

Course Object_lvcum i - —

¢ Introduce the internal parts of a computer, and penipherals
* Introduce the Concept of Algonthm and use it to solve computauonal problems
¢ ldenufy the computational and non-computational problems
* Teach the syntax and semanucs of a C Programming language
* Demonstrate the use of Control structures of C Programmung language
_* llustrate the methodolowm for solving Computational sroblems o —
Course Outcomes (CO):
CO1: Able to know interconnection of penpherals and conneets of algonthms and flowcharts
CO2: Able to know problem solving aspects and desipn and analyvsis of algonthm
CO3: Able to know ¢ language basics ,flow control, input output and implementation functions
CO4: Able 1o solve some computational problems using funcuons array and pointers
:05: Able to organise real world heterogeneous data and apply scarching ,sorung techniques with exception
andling LN

UNIT-1 ) B lirs

Computer Fundamentals: What 1s a Computer, Evolution of Computers, Generations of Computers,
Classification of Computers, Anatomy of a Computer, Memory revisited, Introduction to Operanung systems,
Operauonal overview of a CPU. ;
Introducuon to Programming, Algornithms and Flowcharts: Programs and Programming, Programming
languages, Compller, Interpreter, Loader, Linker, Program execution, Fourth generation languages, Fifth
generaton languages, Classification of Programming languages, Structured programming concept, Algorithms,
Pseudo-code, Flowcharts, Strategy for designing algonithms, Tracing an algorithm to depict logic, Specificauon
_for converting algorithms into progranis. B . o _ !
UNIT - 11 T [ 9 Hrs
Introduction to computer problem salving: Infroducuon, the problem-solving aspect, top-down design
»mplementanon of algorithms, the efliciency of algorithms, and the analysis of algorithms.

Fundamental algorithms: Exchanging the values of two variables, counung, summation of a set of numbers
iactorial computation, sine function computation, generation of the Fibonacci sequence, reversing the digits of .1
integer. B
| UNIT - IO | | 8 Hrs

Types, Operators, and Expressions: Variable names, data types and sizes, constants, declarations, anthmeuc
vperators, relational and logical operators, type conversions, increment and decrement operators, bitwise |
©perators, assignment operators and expressions, condiuonal expressions precedence and order of evaluation.
Input and output: standard input and output, lormatted output-Prntf, formatted input-Scanf.

Control Flow: Statements and blocks, if-else, else-if, switch, Loops-while and for, Loops-Do- while, break an
conunue, Goto and labels.

Functions and Program Structure: Basics ol functons, funcuons returning non-integers, external vanables,
:Ls-copi: variables, header vanables, register variables, block structure, iniualizauon, recursion, the C processor.

|
ENTT -1V | | 9 Hrs

Factoring methods: Finding the square root of a number, the smallest divisor of a number, the greatest commor.
F-:ivisor of two integers, generating prume numbers.

Pointers and arrays: Pointers and addresses, pointers and function arguments, pointers and arrays, address
erithmete, chasacter pownters and functdons, pointer artay; pointers to pointers, Mulu-dimensional arrays.
rrivalization of arrayvs, pownter vs. mulu-dimensional arrays, command line arguments, pointers to functions |
complicated declarauons.

Array Techniques: Array order reversal, finding the maximum number in a set, removal of duplicates from an
prder array, finding the k* smallest element

[UNIT - V ]9 Hrs

Sorting and Searching: Sorting by selection, sorting by exchange, sorung by insertion, sorung by paruuoning

inary search. = ;

tructures: Basics of structures, structures and luncuons, arrays of structures, pointers to strucrures, self-
referential structures, table lookup, typedef, unions, bit-fields. : ) '
Some other Features: Variable-length argument lists, formatted input-Scanlf, file access, Error handling-stderm
kind exat, Line Input and Output, Miscellancous Funcuons.

Textbooks:

1. Pradip Dey, and Manas Ghosh, “Programming in C”, 2018, Oxford Unuversity Press.
2. R.G. Dromey, “How to Solve it by Computer”. 2014, Pearson. ‘
3. Brian W. Kernighan, and Dennis M. Ritchie, “The C Programming Language®, 2~ Edition, Pearson. |
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Mapping of courme ontcomen wilh progoom ouleomen

ro1 roa roa ro4 | Pos ros | ror | POH ros | polo | poll | PO1Z | PBOL i PBO2
col 1 2 | !
coa a 3 ‘
| cod 2 3 3 |
| co4 2 1 a 2 |
| cos 2 1 3 3 2 “ !
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Course Code -
| i d Minin

20APE0S01 | Data Warchousing an [4 3 0 0 3

Pre-requisite Basic Ma{h}hjatiﬁﬂﬂé Database Scmester mI-1
Course Objectlves:
« To know the basic concepls and pr{nqp]cs of data warcho
+ Leam pre-processing techniques and data mimng
« Learn and create multidimensional models for data 2
« Study and evaluate performance of Frequent ltem sria and AsOfiatun e

= Understand and Compare different tvpes of classificatinn and tiv P> -

. Course Outcomes :
CO1: Understand the basic concepts of Data Warchouse and data Minung
CO2: Applv OLAP technology for Data Warehouse .
CO3 Analyze and evaluate performance of Associatiosn 3., mq and cassification algoninms
CO4: Evaluate vanous Clustenng algonthms
_ CO5 Anal. « advanced Data Miriri techni es
UNIT -1 | ———
Introductlon: Fundamentals of data miming, Data ! Funcuona.nies. C.assifs
“aning Task Pnmuves, Integration of a Data Miming = aitn @ Datanase of
e 7ata, Data Clean.nf. Data Int

APEEE LY

| 'ata Mining. Data Preprocessing: Need for Preprocessii

['ata Reduction, Discreuzauon and Cone ept Hicrarch G . S TR —
UNIT - T | ©Hrs
Data Warchouse and OLAP Technology for Data Minlog: Data Warehnase, M. 527 o0t 7
Warehouse Architecture, Data Warchouse Implementanion, Furiaet Deselopment "1 et =% -

Data Ceneralization £

“Varchousing to Data Miming. Data Cube Computation and

< putauon, Further Development of Data Cube and OLAD Technology, Attmie -~
UNIT - 100 '
Mining Frequent Patterns, Aasociations and Correlations: Basic L
ntiming Methods, Miming vanous Kkinds of Assoctation uics From Ass
i1, 40! Association Mining, Classification and Prediction: \ssurs Heds
Deaision Tree Induction, Bayesian Classificauion, Rule Haned Classl
[."Cctor Machines, Associauve Classificavion, Laay Learners, Other Classit
ymeasures. Evaluating the accura:® of a Classifier or a Predictar Enserm
[;mr'r -V
Cluster Analysl.l:'lnlroductmn. Types of Data in Cluster o

Amed

10T
L1k  Redrls
or. Methecs,

narntioming Methods, Hierarchical Mecthods, Dens
l:ﬂ:thoda C]u;.rcnn_n;_w._-_ Dwn:\l:_p_u.\]__ll_.n Conatro : )
foNiT -v | - v Hrs
Mining Streams, Time Scries and chu:r:c: Data: “inoog D ta Streams, '..'::q_;__"_'S'er'.r s Dala. Man "_;":e_:_'—_-_
' terns in Transactional Databases, Ming Sequence Patterns in Rialomeal Data, Graph Minung. Soeci M w AnAsS
[1d Mulu relational Data Mining, Mining Object, Spatlal, Multimedla, Text and Web Data Muitidim 0na Anayss
snd Descniptive Mining of Complex Data Objects, Spatal Data Minng, sulumedia Data Mining, Text )
world Wide Web [ S — = 4 y _
Textbooks:
| Data Miming: Concepts and Techniques, Jiawer Han and Micheline Kamber, Morgan Kaufmann Pabu rers. T.seier
Second Ediuon, 2012,
| 2. Introducton to Data Mining; = Pany-Ning Tan. Micharel Steinbach and Vip
cference Books:
1. Data Mining Techniques, Arun KPujan, Sccond Edition, Universiues Press
7 Data Warchousing in the Real World. Sam Aanhory & Denmis Murray Pearson EdnAsia

5 Insight into Data Minuniz. K P.Soman, S.Diwakar, V Ajayv, PH],2008

v-thased Cluster

umar Pearson Educanon,

Online Learning Resources:
hitps:/ /www youtube.com/ “‘dlmmﬂ-_%rw;ﬂiiii:ﬁ.ubf}ﬁoqclwnam Y38 hec

Mapping of course outc

L PO1 | PO2 POS | POY ' PO10 POIl POIZ FPSOL  PSO2
col | 3 '3 ! : y 1 1
co2 | 2 i' 3 2 ] ; - 1
co3 |2 [ 3 2 2 ;3 2 L ’ ' 2
= lz 12 |s fa (a2 la | " - 2 1
lisan. ! i : H sy e -
cos |2 |2 |3 'L 3 | - 2 i ;
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Course Code | F ( T L | TP | ¢ |
ormal Languages and Automata Theory
20APCOS18 R ajojol 3 |
Pre-requisite  Discrete Mathematles and Datn Structuren IL"-t:lrlollwr I-I
. Course Objectives:
e Understand tormal defimitions of mahane modeln Clissily e e Ty thein powe o recngnize Inngringen
Understanding of formal grammaes, analysn
o Understanding of et chcal otganization ol problemm depeneding an then complexily
o Understanding of the logical lumits to computstionnd ciapueity Uides stnebings ol vndecdabile proldemn
Course Qutcomes:
COL: Desgn e stale machmes to recogie fonral Tawepanngges
CO2: Tdennty dillerent tvpes ol graminne s iy o] Taoginges
CO3: Constiie ! contest Tree grammmm s for context boee Tnnpniogpen
CO4: Find selutions o the problems using PDA
COS5: Develo s Taos machime Tore dilerent computational probiles .
UNIT =T Jtraduction to Finite Automata [1 1
o, Cliomialey berans by ol Tnngrngen

Introduction: Alphabet, langunges and grammars, prodoctions aod et

Finite Automata: An Informal picture of Finite Automata, Determnste Fite Anlominta (1A), Non Dieterinimtie

Funte Autemata (NFA), Fuute Automata with Epsilon toastons [0 NISA o NIFA ¢ ), Frnte Autamala wath output,

Conversion of one machine to another, Munnzation of Fiute Automata, Mylull Nerode Theorem |

1 T = 1

UNIT -1 Reeular Language [ |

Regular Languages: Recular Expresswons [REL Fonte Avtonsio ol Repnlin Expresmony, Applicintion ol 12rpibar

Expressions, Aleebrne Liws for Reguloar Expresswons, The Avdden_n Theorem, Uming Avdens Phenress te consteier 12k
from FAL Pumping Lemma for RLs, Apphcanons ol Pumpog Lemin, gquavnlence ol Two FAs, Faiadence ol Two [21m,
Construction of Regular Gramumur from KEL Constracting FA- i Repul oo Granmenar, Closare puoperhies nl Kl
Decision » otlems of RLE, Applications of REs and FFAs

UNIT - I Content Free Grammuars and Languages
Context Free Grammars and Langunges: Defimtwn of Context Free Grammnars
Ambiguity in CFGs, Removing ambiguity, Left recursion nnd Left metonng, Swplilnad
grammars, Closure properties for CFLs. Tumping Lenunn for CE o, Decision problems for CFLa, CFO

|'fl s |

s (U1G), Denvntions aned Pacne rees,
won of CIGe, Normal Forma, Lineag
pnel Kepalnr

UNIT - IV Push Down Automata |" Hrs
Push Down Automata (PDA): Informal ntraducnon, e Formal Defintion,
on. The Languages of a PDA, Equivalence of Pos mid GG, Determpmsbe PushDown Automati,

raphienl notnhon,  Instantancols
Two Stk

desenpty

FDA . = 3 =
fl lirs

UNIT -V ‘Turing Machines and Undecidabilit
Turing Machines and Undecidability: Baswes of Turue Machine (TM), Transitionnl Representation of T™Ms, Instantancou
descripuon, Non Determumistic TM, Conversion of Regubu [9apwession Lo T, Two stnck PDA and TM, Vanations of the
tounded Automutn, TM Languages, Untestnicted grammang

TAL TM as an anteger functon, Unwersal TV, Linear 1
Properties of Recursive and Recursively enumerable Tangunges, Undecidubility, Redueibility, Undeeidable problems about

TMs Posts Correspendence Problem(PCE). Modilied PCT [ S

Textbooks:
Introduction to Autonuita Theory, Formal Languages and Computation, Shyumulendu Kandar, Penrson, 2013

1
3 John E. Hoperoft, Rajeev Motwin and Jeflrey D Ullman, Introcluction to Automatn Theory, Longuages,and
Computavon, Pearson Education Asia.
Reference Books:

]. JP Trembley and R M.nohar, Discrete Muathematicnl Structures with Applications to Computer Science MeGraw

Hill Book Co.
Michael Sipser. Introduction to The Theory of Computution, Thomson Course Technology.

.

3. Huee K Lewis and Christos H, Papadimitinou, Elements of the Theory of Compulntion, Pearson Education
AsiaJohin £ Hoperoft and J.D.Ullman, Introduchon w Automnta Theory, Langunges nnd Computation, Nnrosa
Pub, 20121

1 Dester C Kozen, Automata and Computnbility, Undergrnduate Texts in Computer Science, Springer.

3. Michacl Sipser, Introduction to the Theory of Computation, PWS Publisling.

6. John Martin. Introduction to Languages and The Theory of Computation. Tatn McGraw Hill.

Ounline Learning Resources:

hltps_,' .'uww..\-(_;utub;-,-:'um,'c]uinlwljUL‘LQQIlL{Iv_-m{leWMde_ bA

M.IPPEI}F of course outcomes with program outcomes . . )
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES:TIRUPATI(AUTONOMOUS)

Year: 111 Semester: 1] Branch of Study: Al & DS
COURSE CODE COURSE TITLE L T P CREDITS
20APC3020 Big Data Analytics 3 0 0 3

Course Outcomes

Upon completion of the course, the students should be able to.

CO1: Understand the concepts and challenges of big data

CO02: Outline the operations viz. Collect, manage, store, query, and analyze various forms of big data.
CO3: Apply large-scale analylic Lools to solve some of the open big data problems.

CO4: Analyze the impact of big data for business decisions and strategies.

COS: Design different big dala applications.

UNIT - 1:

Introduction to Big Data: What is Big Data? Why Big Data is Important? Meet Hadoop, Data, Data Storage and
Analysis, Comparison with other systems, History of Apache Hadoop. Hadoop Ecosystem, VMWare Installation of
Hadoop. Analyzing the Data with Hadoop, Scaling Out.

IT - 2:

JFS: The Design of HDFS, IHIDFS Concepts, The Command-Line Interface, Hadoop File systems, The Java
Interface, Data fMow.
MapReduce: Developing a MapReduce application, The Configuration APl, Setting up the Development
Environment, Running Locally on Test Data, Running on a Cluster

UNIT - 3:
How MapReduce Works: Analomy of a MapReduce, Job Run. Failures, Shuffle and Sort, Task Exccution.
MapReduce Types and Formats:MapReduce Types, Input formats, output formats.

UNIT - 4:

Hadoop Environment: Setting up a Hadoop Cluster, Cluster specification, Cluster Setup and Inswallaton,
Hadoop Configuration, Securily.

Pig: Installing and Running Pig, an Example, Comparison with Databases, Pig Latin, User- Dcfined Functions,
Data Processing Operators.

UNIT - 5:

Hive: Installing Hive, Running IHive, Comparison with traditional Databases, HiveQL, Tables, Querying Data.
Spark: Installing Spark, Resilicnt Distributed Datascts, Shared Variables, Anatomy of a Spark Job Run.
HBase: HBasics, Installauon, chients, Building an Online Query Application.

Text Books:
1. Tom White, “Hadoop The Definitive Guide”Fourth Edition, O'reilly Media, 2015,
! 2. Big Data, Big Analylics. Emerging business intelligence and analytic trends for today's businesses,
Michael Minnelli. Michelle Chambers, and Ambiga Dhiraj, Wiley Cio Series
Reference Books: ;
1. Glenn J. Mvatt, Making Sense of Data , John Wiley & Sons, 2007 Pete Warden,Big Data Glossary,
O’Reilly, 2011.
2. Michael Berthold, David J.Hand, Intelligent Data Analysis, Spingers, 2007,
3. Chris Eaton, Dirk DcRoos, Tom Deutsch, George Lapis, Paul Zikopoulos,Uderstanding Big Data :
Analytics for Enterprisc Class Hadoop and Streaming Data, McGraw Hill Publishing, 2012.
4. Anand Rajaraman and Jeffrey David Ullman, Mining of Massive Datasets Cambridge University Press,
2012,
Mapping of course outcomes with program outcomes

po1 | P02 | P03 | Po4 | POS | Poe | PO7 | pos | pos | FO1 | PO1 | FOI | PSO | P8O
col |2 3 2 1 a 2 2
coz | 2 3 2 3 1 3 2
co3 | 2 3 2 3 1 3 2
co4 2 3 3 3 1 3 a 2
cos | 2 3 2 3 1 3 2
(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES::TIRUPATI(AUTONOMOUS)

Year: 111 R Semester: [1 Branch of Study: Al & DS
COURSE CODE COURSE TITLE L T P CREDITS
20APE3004 Software Engineering for Al 3 0 0 3

Course Outcomes

CO1: Understand the methods and issues in software engineering

CO02: Applv the principles ol Artilicial Intelligence for Software engincering
CO3: Design Al based software

CO4: Apply the algorithms of Machine learning in solving problems

COS: Design Expert systems

UNIT - 1: Introduction to Computer Software for Al, Al Problems and Conventional SE Problems, Software
Engineering Methodology
Computers and software systems, An introduction to Soltware engincering, Bridges and buildings versus sofltware
systems. the software crisis. A demand for more software power, Responsiveness Lo human users, Software
systems in new types of domains, Responsiveness to dynamic usage environments, Software systems with self-
maintenance capabilitics. A need for Al systems
What is an Al problem. lll-detined specifications, correct versus good enough’ solutions, Its the HOW not the
W AT, the problem of dynamics. the quality of modular approximations, Context-free problems?

Specify and verifv—the SAV methodology, the myth of complete specification. what is verifiable, Specifly and test—
the SAT methodology, testing [or reliability, the strengths, the weaknesses, what are the requirements flor testing,
what's in a specification, Prototyping as a link.
UNIT - 2: An Incremental and Exploratory Methodology, New Paradigms for System Engineering
Classical methodology and Al problems, The RUDE cycle, how do we start, Malleable software, Al muscles on a
convenuonal skeleton How do we proceed, how do we finish, The question of hacking, Convenltional paradigms
Automatic programming, Transformational implementation, The "new paradigm” of Blazer, Cheatham and Green,
Operational requirements of Kowalski, The POLITE methodology
UNIT -3: Towards a Discipline of Exploratory Programming, Machine Learning: Much Promise, Many
Problems

Reverse enginecering. Reusable soltware Design knowledge, Stepwise abstraction, The problem of decompiling,
Controlled modification. Structured griowth

Seli-adaptive software, The promise of increased software power, The Lhreat of increased sofltware problems

UNIT - 4: Machine Learning and Expert Systems
Practical machine learning examples, Multisession inductive programming, Expert Systems: The Success Story,
Expert systems as Al software, Engincering expert systems, The lessons of expert
systems for engineening Al soltware
UNIT - 5: Al into Practical Software
Support environments. Reduction of effective complexity, Moderately stupid assislance, An cngincering toolbox,
Seli-reflecuve software. Over enginecring software. Summary and What the Future Holds

—
To.aT BOOKS:

1. Derek Partridge. “Aruficial Intelligence and Soltware Engineering”, Glenlake Publishing Company, 1998.

REFERENCES:
1. " The role of Artificial Intelligence in Software Engineering”, K. Nitalksheswara Rao,2020
2. *Farid Meziane &Sunil Vadera, “Artificial Intelligence Applications for Improved Software Engineering
Development”, Information Science Reference, 2009

Mapping of course outcomes with program outcomes

po1 | Poz | Po3 | Pos | POS | PO6 | POT | POS | PO9 ’g‘ "‘i" ™ | | Mo
cOol1 3
coz2 3 3 2 2 2 2 3
co3 __i 2 ] 2__ 1 1 1
co4 3 3 2 2 2 2
cOoS5s 3 2 2 2 1 1
(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
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Course Code [ -
] Cryptography nnd Network Securlly . T | P ; C
SO W L L . 9 0 | o 3
I Pre-requisite Computer Networks . Semester | mnr-1 -
| Course Outcomen (CO): s e
|' CO1: Uniler st haste Crvptopraphic algonthm, Ser T e e .
] CO2: ldenuly vanous type of vulnerabaliies of o computer networl:
CO3: Vuthne vanous Secunty algorihms.
: CO4: Design secure system
- COS: Investgate the threads and identily the solution for the threats
| UNIT -1 Introduction [ 9 Tirs

7

Possible types of attncks. =

county: Concepts: Introduction, The need for sccurity, Scecunty approaches, Principles of secunty, Typrs of
ccunty attacks, Sccunty services, Sceurily Mechanisms, A model for Network Seecurity Cryptagraphy Concepts
nd Techmques: Introduction, plain text and cipher text, substitution techniques, transposition technigques,
Foenpuon and decrypuion, symmetric and asvimmetne kev ervptogriphy, stepanography, key ranpe and kev size,

UNIT - 11 Ciphers ) [ 9 Ilrs

iellman,ECC). Key Distribution.

Svmmetne key Ciphers: Block Cipher prineiples &Algorithms (DES, ALS, Blowfish), Differential and lLinear
t‘r_\vmnn]_\'sm. Block cipher modes of operation, Stream ciphers, RC4,Location and placement of encryption

UNIT - 111 | Authentication [ 9 lirs

E‘tcnon. Key distribution Asymmetric key Ciphers: Principles of public key cryptosystems, Algorithms(RSA, Diflie
1

knapsack algorithm.

Ncssagc Authentication Algorithms and Hash Funclions: Authentication requirements, Functions, Message
withentication codes, Hash Functions, Sccure hash algorithm, Whirlpool, HMAC, CMAC, Digital signatures,

| UNIT -1V ' Security J 9 Hrs

E-Mail Sccunty: Pretty Good Privacy, S/MIME 1P Sccurity: IP Sccurily overvicw, [P Secunty architecture,
Authentication Header, encapsulating security pavload, combining securily nssociations, key management.

UNIT -V l Virus and Firewall J 9 Hrs

secunty: Secure Inter-branch Pavment Transactions, Cross sile Scripting Vulnerability, Virtual Elections.

Web Secunty: Web securily considerations, Sccure Socket Layer and Transport Layer Security, Secure clectronic
transacuon Intruders, Virus and Firewalls: Intruders, Intrusion detection, password management, Virus and
related threats, Countermeasures, Firewall design principles, Types of firewalls. Case Studies on Cryptography and

| Textbooks:

1. William Stallings, “Cryptography and Network Security”, Sth Edition, Pearson Education, 2011,

2. Atul Kahate, “Cryptography and Network Security”, 2nd Edition, Mc Graw Hill, 2010.
3. Bernard Menezes “Network Security and Cryptography”, 1stEdition, CENGAGE Learning, 2010.

I Reference Books:

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

‘ 1. Cryptography and Network Security: C K Shyamala, N Harini, Dr T R Padmanabhan, Wiley, 1st Edition.

3 Information Security, Principles, and Practice: Mark Stamp, Wiley India.
5. Principles of Computer Securily: WM. Arthur Conklin, Greg White, TMH

4

)| S Introduction to Network Security: Neal Krawctz, CENGAGE Learning

6. Network Security and Cryptography: Bernard Menczes, CENGAGE Learning.

Online Learning Resources:

https://onlinecourses.nptel.ac.in/noc21_cs16/preview

Mapping of course outcomes with program outcomes

[P0 [PO2 [PO3 [PO4 |POS |[PO6 |PO7 [PO8 [PO9 [PO1 | PO1 | PO1Z | PSOI | P502
co1l 3
coz | 3 2
co3 2 3 2
cos | -3 2
cos | 3 3 3

(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
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Conrse Codr

. . | L] v nr ‘
Ly Embedded Systems nodd Internet of Things ' '
AR | Q } 0 0 1
Tre reguicite Dipltal Electronles nnd Microcontroller ! Semester m 1
! -
Couree Outeomes [CO)
CO1' Uniderstand thre ]'l'l_l_\ﬂ-l_l;\l‘l\'l._.\l L-:l-‘l'l-l'l"|1| ol Fmbedded Sustem )
CO2 Ana' o TAVIIC Arrhnteciare, Instraehion Set, adidressng mndes o ddevelap progrome foroanane
Wppheatiens =g veeembly ol Dmbedided ©
CO3: Pevelap an embwdided system by aterbacing the nncrecontrollers and 1DE tools
COa L nderstand the basie concept of Internet of Thines
COS. Implement the o7 Lasic appheation by Arduinn Micrecontroller,
UNIT -1 fintroduction To Embedded Systems 0 T i
“ i

W lmddmt sestem antroduction, host and target coneept, embedded applicatons, features and .'irrhl'.t"t'ﬁ"l
vonede atons for embedded svstems: ROM, RAM, umers: data and address bus concept,
lind thoir tpes, Memony hypes, ov
bor cmbedded design

'l UNIT - 11 _Fmbcddnd Processor Architecture 9 |

Embedded Processar
erview of design process of embedded sysiems, programming langunages and toals!

E"SC Vs RISC design phulosophy, Von-Neumann Vs Harvard architecture. Introduction to ARM architecture andl
LCorten - M senies, Introduction to the TMAC family viz, TMACL235 & TM4AC129x and s targeted applications

AT ¥
i A4 block diagram, address space, on-chip penipherals fanalog and digial] Register sets. addressing modes and
gnstrucuon sct basics.

UNIT - 111

. Pvcr\'icw Of Microcontroller And Embedded Systems 9 AJ
le)cddrd hardware and vanous building blocks, Processor Selection for an Embedded System. [nterfacing
Seseesar Memories and 170 Devices, /0 Devices and 1/0 interfacing concepts, Timer and Counting Devices,
tcrmal Commumicauon and Advanced 1/0, Buses between the Networked Muluple Devices. Embedded Systemy
Design and Co-design Issucs in System Development Process, Design Cyvcle in the Development Phase for an
Embedded System.

| UNIT -1V l Introduction to IoT l 9

E‘:'\mducuon 1o Internet of Things: Charactenstics of loT, Design principles of 10T, loT Architecture and Protocols,
[Enabling Technologics for loT, loT levels and 1oT vs M2M. 10T Design Mcthodology: Design methodology,
Challenges in loT Design, loT System Management, 10T Scrvers — Sensors.

UNIT -V J Arduino in IoT 9

Basics of Arduino: Introduction to Arduino - Tvpes of Ardumo - Arduino Toolchain = Arduino Programming
,.lSU'u(".Urt — Sketehes - Pins -Ilnput/Qutput From Pins Using Sketches - Introduction to Arduino Shields -
Integrauon of Sensors and Actuators with Arduino- Connecting LEDs with Arduino, Connecting LCD with Arduino
Tinkercad arduino simulauon.
Textbooks:

e

1. Embedded System Design: Embedded Systems Foundatons of Cyber-Physical Systems, and the lnternet o
Things 4th ed. 2021 Edition Ly Peter Manvedel.

2. Embedded System A Complete Guide - 2020 Edition Ly Gerardus Blokdyk

| 3. TiTwa Arm Programming for Embedded Systems: Programming Arm Cortex-M4 Tm4c123g with € (Mazndy

\ & Naumi Arm) Paperback, 2017.

4. Building Arduino Projects for the Internet of Things: Expenments with Recal-World Applications,
2016 by Adeel Javed.

| Reference Books:

] Michael J. Font, “Embedded C7, Pearson Education, 2007.

5 Roben Barton, Patrick Grossctele, David Hanes, Jerome Henry, Gonzalo Salgueiro, *loT Fundamentals:
Hetworking Technologies, Protocols, and Use Cases for. the Internet of Things®, CISCO Press, 2017.

Wavne Wolf, “Computers as Components: Principles of Embedded Computer System Design”, Elsevier, 2006.
10T (Internet of Things) Programming: A Simple and Fast Way of Learning, 10T Kindle Edition.

Andrew N Sloss, D. Symes, C. Wright, “Arm Syslem Developers Guide®, Morgan Kauffman/ Elsevier, 2006.

|6, Arshdeep Bahpa, Vijay Madisetti, “Internet of Things: A Hands-on Approach®, VPT, 2014.

( Online Learning Resources:

Epl:l fnpl:l.nc,ln!cour:cl,’ 128108016
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ANNAMACHARYAINSTITUTEOFTECHNOLOGYANDSCIENCES::TIRUPATI

(AUTONOMOUS)
_ Year: Il _ Semester: | Branch of Study: Al & ML
COURSECODE - COURSETITLE _ P | CREDITS
20APC3302 Datahue Management Systems 0 3
(Common to: CSE, CIC, Al & ML, AI & DS,
- ] . it Lo

COURSE OBJECTIVES:
This corse s desiemed 1o
o Tracoam the fundamental concepts ol dorsbase management svstems. database modeling and
desien. SQL PLSOL and system imploentanon techniques,
*  Lknable students to model ER diagrams 1or any customized application
* Inductuing appropnate s'rategics for optimization of queries.
*  Provide knowledge on transaction and concinrencey techniques

COUSEOUTCOMES:

-~ -
After complenon of the course. students will be able 1o

CO1: know the fundamentals of Databasces

CO2: Understand SQL and PL/SQL Concepts

CO3: Design a database lor a real-world information svstem

CO4: Process and Optuimize the quen

COS: Workine ol transaction and concurrency iechmiques in real time applications

UNIT-1:

Introduction: Databasc syvstems applications, IPurpose of Database Systems, view of Data, Database
Languages, Rolational  Databases, Databasce Design, Data Storage and Queryving, Transaction
Mzanagemoert, Database Architecture. Data Mining and Information Retrieval, Specialty Databases,

Databuise ascrs ond Vdmastrators, Introduction to Relational Model: Structure of Relational
Dataloscs Dt ase Schema, hevs, Schema Diaprams, Relational Query Languages. Relational
O;\- ~at -

UNIT-2:

Introduction to SQL: Overview of the SQL Query Language, SQL Data Definition, Basic Structure
of SO Quenes. Additional Basic Operations, Set Operations, Null Values, Aggregate Functions, Nested
Sub quernies Modification of the Database. Intermediale SQL: Joint Expressions, Views, Transactions,
Integrity Constramts, SQL Data types and schemas, Authorization.

Advanced SQL: Accessing SQL from a Programming Language, Functions and Procedures, Triggers,
Reo cave oueses OLADP. Formal relational query languages

UNIT-3:

Database Design and the E-R Model: Uverview of the Design Process, The Entity Relauonship Model,
Consramls Removing Redundant Attributes in Entity Sets, Entity-Relationship Diagrams, Reduction
1o Relational Schemas. Entity Relationship Design [ssuces.

Relational Database Design:

Features of Good Relanonal Designs, Atomic Domains and First Normal Form, Decomposition Using
Functonal  Dependencies Functional-Dependency Theory, Algorithms for  Decomposition,
Decomposition U sing Multivalued Dependencies. More Normal Forms.

UNIT-4:

Query Processing: (horview. Measures of Query cost. Selection operation, sorting, Join Operation,
other operations Fvaluation of Fxpressions,

Query optimization Overview, Transformation ol Relational Expressions, Estimating statistics of
Expression results. Chowce of Evaluation Plans, Malerialized views, Advanced Topics in Query
Optimiziation

UNIT-5:
Transaction Management: Transactions: Concepl, A Simple ‘h'lnnctional Modcl, Storage Structures,

| Engo
Compulé Science «
Dep‘;&dnamacnalya |nstitete of
. Tirupatl-p’

hnntoav & geiences,
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P L,

Transacuion Isolation Levels, Implementation ol Isolation Levels, Transactions as SQL. Stalements.

Concurrency Control: Lock-based Protocols, Deadlock Handling, Multiple granularity, Timestamp-
based Protocols, and Validation-based Protocols

Recovery System: IFnilure Classification. Storave, Recovery and Atomicity, Recovery Algorithm, Buffer
Management, Fanlure with Loss of Nonvolatle Storage Farly Lock Release and Logical Undo Operations
TEXT BOOKS:

1.

i

A, Silberschatz, 1L Korth, S.Sudarshan, -Database System Conceptslb/e, T™MI1 2019
Databuse Management Svstem, 6/¢ Ramez Flmasr, Shamkant B. Navathe, PEA

REFERENCES:

1 Database Management Svstem, 6/c¢ Ramez [lmasn, Shamkant 3. Navathe, PEA
]

-

Database Principles Fundamentals of Design lmplementation and Management, Carlos Coronel,
Steven Mornis, Peter Robb, Cengage Learning.

3. Database Management Systems, 3/¢, Raghurama Knshnan, Johannes Gehrke TMI

Online Learning Resources:

https:/ Jonlmecourses.nplelac.in/noc2l cs04/preview
~
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ANNAMACHARYAINSTITUTEOFTECHNO LOGYANDSCIENCES:: TIRUPATI

(AUTONOMOUS)
_ Year: 11 B ~_Semester: T Branch of Study: Al & ML
COURSECODE | -  COURSETITLE L T P | CREDITS
20APC3304 Object Oriented Programming through Java 3 0 o 3
(Common to : CSE, CIC, Al & ML, Al &
DS)

COURSE OBJECTIVES:
At the end of the course. the students will be able 1o

s To understand object ortented programming coneepts and apply them in solving Problems.

o To miroduce the prnciples of mheritance ol polvimorphism and implementation ol packages and
interfaces

e Tolearn javas exception handling mechanism. Suring landling Methods.

 Tontroduce the concepts of multithreading and Colleetion Framework and interncet programming using
applets,

/™ To introduce the design of Graphical Uscer Interface swing controls.

COUSE OUTCOMES:
CO1: Understanding the Syntax, Semantics and features ol Java Programming Language.
CO2: To gan knowledge on Object Oriented Programiming concepts.
CO3: Raise Exceptions and handle exceptions
CO04: Analvze the method of ercating Multi-threading programs
COS: Ability 1o create GUI applications & perform event handling.

Unit-1:

Object Oricnted Thinking: Ilistory of Java. Java [Buzzwords, Overview of OOP CLASSES AND Objects:
Classcs. Objects, Simple Java Program. Methods. Conisiructors, this Keyword. Garbage Collection, Data
Tyvpes, Varuables, Arravs, Operators, Control Stareinents Overloading of Methods and Constructors,
Parameter Passine. Recursion, String Class and String handling methods.

Unit- 2:

Inheritance: Inheritance Basics, Using Super, Mululevel llierarchy, Method Overriding, Dynamic Method
Dispatch, Abstraci Classes, Using final with Inheritance, Object Class.

Packages: Packapes. Access Irotection, Importing Packages.

1" :rfaces: Dehning an Interface, Implementing Interface, Applying Interface, Vanables in Interfaces,
Interfaces can be eatended

( Unit-3:
Exception Handling: lkxcepuon Handling Fundamentals, Exception Types, Uncaught Exceptions,
Usingtry ard cate e Muluple catch Clauses, Nested 1ry Statements, throw, throws, finally, Java's Built in
Exceptions, Crealing Own Exception Sub Classes.
Input and Output Operations: |/0 basics. reading consale input, writing console output, the PrintWriter
class, reading and writing files, automatically closing o file,
Generic Programming — CGeneric classes — generic methods — Bounded Types — Restnctions and
Limitations

Unit—4:

Multithreading: Jovio 1 hread Model, The Main Thread, Thread Life Cyele, Creating Thread and Multiple
Threads sAlvcl and o), Thread Prigrities, Synchronization, inter thread Communication, Suspending,
[esuming and Stopping Threads.

Collection Framework: Collection Overview, Collection interfaces: The Collection Interface, the List
Interface the Queue Interface, Callection Classes: Arrav List Class, Linked List Class, String Tokenizer,

Scanner

Unit-5:
Applets: Anolel Hasics  Life Cvele of an Avalst Rimnle Annjel Disnlay Methods The HTMI. APPLETtas.

& by

EAD
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Passing Parameters to Applets. _
Swing: Introduction to Swing Model-View-Controller design pattern button, layoul management, Swing
Components

Text Books:
1. Herbert Sehildt. Javie. The complete relerence, TMIL 1 21hlidition, McGraw 11ill, 2021

2. Cay. S, lorstmann and Gary Cornell Core Java 2, Vol 2, Advanced PFeatures, Pcarson
Education, 7" ludition, 2004

Reference Books:
J.Nino and I.A. Hosch, An Introduction to programming and OO design using Java, John Wiley & sons.
Y. Daniel Liang, Introduction to Java programming, Pearson Education6h Edition

R.A. Johnson- Thomson, An introduction to Java programming and objecl oriented application
development.

4. P Radha Krishna, Object Oriented Programming through Java, University Press.

ol ol

Online Learning Resources:

WWW . jaenadljn st

~

L .pping of course outcomes with program outcomes

POl | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POS | PO10 | PO11 | PO12 | PSO1l | PSO2

col 3 2 ' 3 1 1 1
co2 L 1 % b & | o 1 1
co3 1 3 1 T 1 1
Co4 1 2 3 1 1
cos 2 1 = 3 B 1 1

[Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
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g Course Code - I —— T
20AES0505 Information Tochnolopy And Numerlenl Mothoda s T a7 5 5
S re-requisite Basic Computer Knowledge [ Bemeater 1-1
ourse Outcomes (CO): S e
Co1: o R —
Cg; gsﬂfc of Digital World and Exploring Cyber spnce
C03: Px? i thg needs of hardware and software required for a computation taslk.
* Peripheral dl'_‘wcrg' nclworking and internet coneepts
-——EN_IE____E_ | o 8 Hra
INTRODUCTION

TO INFORMATION TECHNOLOGY Your Digital World: The Practical User; How Becoming
(E“mpllle'r Savvy Benefits You, Information Technology % Your Life: The Fulure Now, Infolech Is All Pervasive:
well phones, Email, the Internet, & the E-World, The “All-I'urpose Machine”: The Variclics of Computers,
Undcrstanding Your Computer: How Can You Custumize {or Build) Your Own PC?, Where Is Information
Technology Headed?

THE INTERNET & THE WORLD WIDE WEB Exploring Cyberspace: Connccling to the Internet: Narrowband,
BTE‘F-lf-il‘E'LJ'l_d. & Access Providers, How Docs the Interncl Work? The World Wide Web, Email & Other Ways of
Communicating over the Net, The Online Gold Mine: Telephony, Multimedia, Webcasting, Blogs, E-Commerce, &

:hc Social Web, The Intrusive Internet: Snooping, Spamming, Spoofing, Phishing, Pharming, Cookics, &
Spyware.

I__U_'{\T_Il—- u l 9 Hrs

SOFTWARE Tools for Productivity & Creativity: SOFTWARE: TOOLS FOR PRODUCTIVITY & CREATIVITY,
Q System Software: The Power Behind the Power, The Operating System: What It Does? Other System Software:
: Device Drivers & Utility Programs, Common Features of the User Interface, Common Operating Systems,

Application Software: Getting Started, Word Processing, Spreadshects, Database Software, Specialty Software

G HARDWARE: THE CPU & STORAGE How to Choose a Multimedia Computer System: HARDWARE: THE CPU &
STORAGE: HOW TO CHOOSE A MULTIMEDIA COMPUTER SYSTEM, Microchips, Miniaturization, & Mobility,

the System Unit: The Basics, More on the System Unil, Secondary Sterage, Future Developments in Processing

| & Storage

—ug UNIT - IO 8 Hrs

HARDWARE: INPUT & OUTPUT Taking Charge of Computing & Communications: Input & Output, Input

Hardware, Output Hardware, Input & Output Technology & Quality of Life: Health & Ergonomics, The Future of
Input & Output

COMMUNICATIONS, NETWORKS, & SAFEGUARDS The Wired & Wircless World: From the Analog to the
Digital Age, Networks, Wired Communications Media, Wireless Communications Media, Cyber Threats, Hackers,

& Safeguards
Mapping of course cutcomes with program outcomes
r PO1 PO2 PO3 PO4 PO5 PO6 POT POB PO9 PO10 | PO11 | PO12 | PSO1 P502
:[ co1 3 2 2 2 2
co2 3 3 2 2 2 2
co3 3 2 2 2

(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
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Pre-requisite Numcr!&ﬂ_ﬂﬁihng

CO4: A ) . : .
pmblemgﬁlyzc the concepts of Errors, Algcbraic & Transcendental Equations to solve different Engineering

COS5: . ; .
n,mlsho‘?;;a]-"'“ Interpolation using the concepts of the numerical methods and apply the Integration in numerical

| UN CO6: Apply the concepts of 0.D.E on numerical method
Er =] T 8 Hrs : _
M:::;s - Numerical computations: Errors and their Accuracy, Mathematical Preliminarics, Errors and their Analysis,
Sol tl'l'lt‘. Relative and Percentage Errors, A general error formula, Error in a scrics approximation. N
ution of Algebraic and Transcendental Equations: The Bisection Method — The Method of False Position= Newton-

m‘:l[i:sg“ Method, Solution of lincar simultancous equation: Croul's iriangularisation method, Gauss - Seidal iteration
od.

|_UNIT - 11 i 8 Hrs

Interpolation: Newton's forward and backward interpolation formulae — Lagrange’s formulac., Gauss forward and
backward formula, Stirling’s formula, Bessel's formula.

Curve fitting: Fitting of a straight line - Second degree curve - Exponential curve-Power curve by methpd of least
squares. Numerical Differentiation for Newton’s interpolation formula. Numerical Integration: Trapezoidal rule -
Simpson’s 1/3 Rule - Simpson's 3/8 Rule.

UNIT - Il I | 8Hrs :
Numerical solution of Ordinary Differential equations: Solution by Taylor's series-Picard’s Method of successive
e Approximations-Euler's Method- Runge - Kutta Methods. Numerical solutions of Laplace equation using finite difference

approximation. Initial Value Problem, Eigen Value Problem and Bou ndary-value Problem

| Basic i '— —-—”I_g
Course Outcomes: Statistics . == Ll

Textbooks:

1. Using Information Technology 9th Edition By Brian Williams and Stacey Sawyer, Mcgraw Hill Publications
2. “Computer Oriented Numerical Methods” by V Rajaraman

Reference Books:

1. Uttam K Roy, —Web Technologiesl, Oxdord University Press, 1st Edition, 2010.
[ 5. HTML and CSS: Design and Build Websites 1st Edition by Jon Duckett (Author) india price
|  Steven Holzner, —The Complete Reference PHPI, Tata McGraw-Hill, 1st Edition, 2007.
_ HTML & CSS: The Complete Reference, Fifth Edition {Complete Reference Series)
Deitel and Deitel and Nieto, —Internet and World Wide Web - How to Programl, Prentice Hall, 5 th Edition, 201 1.
 Numerical Methods by E Balaguruswamy

O\pl.h(.u

i__OnI.i.ne Learning Resources:
I hap:f,fw*w.scoopworld,m ;

]
2. hrip://www.sxecw.edu.in .
3. ‘nnp'.,.r'jM’.tcchnofest?u.blogspot,com ]
l 4. h:‘Lp:,-‘;Www,ptutori.a.i.comfphp-cxamplc/php—u pload-image
& http:,v‘fwww,ptutoria.l,wm(‘php—cxamplc} php-ch;mgc-casc
| 6. hapst,f{v.w.mth.ust.hk[~machas,fnumer1cal-mcl.hocls.pd[
e Ma of course outcomes with pro am outcomes
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Operational overview of a CPU.

c

=
‘ Factoring methods: Finding the square root of a number, the smallest divisor of a number, the greatest common|

¢

Probl 1 i . % L
roblem Solving And Programmin
uE s & 3l o o 3
Semester I-1
| Course Objectives: e
. e P T N R -
" }:ltroguce the ITlcmaJ parts of a computer, and peripherals.
. 14 roduce the Concept of Algorithm and use it Lo solve compulational problems
< entify the computational and non-computational problems

Teach the syntax and semantics of a C Programming language
* Demonstrate th

< € usc of Control structures of C Programming language

lustrate the methodology for solving Computational problems
Course Qutcomes (CO):

CO1: Able to know interconnection of peripherals and connects of algorithms and flowcharts

802: Able to know problem solving aspects, design and analysis of algorithm
03: Able to know flow control, input output and implementation functions
CO4: Able to solve computational problems using functions, array and pointers

COs: Tﬂ\ble to organise real world heterogeneous data and apply searching ,sorting techniques with exception
handling

UNIT -1 8 Hrs

g"‘mP“tEI_ Fundamentals: What is a Computer, Evolution of Computers, Generations of Computers,
lassification of Computers, Anatomy of a Computer, Memory revisited, Introduction to Operating systems,

;ntroduction to Programming, Algorithms and Flowcharts: Programs and’ Programming, Programming
q&nguagcs_ Compiler, Interpreter, Loader, Linker, Program execution, Fourth generation languages, Fifth
generation languages, Classification of Programming languages, Structured programming concept, Algorithms,
Pseudo-code, Flowcharts, Strategy for designing algorithms, Tracing an algorithm to depict logic, Specification
for converting algorithms into programs. 5

UNIT - II | 9 Hrs

_Intmduction to computer problem solving: Introduction, - the problem-solving aspect, top-down design)
Lmplementation of algorithms, the elliciency of algorithims, and the analysis of algorithms.
damental algorithms: Exchanging the values of two variables, counting, summation of a set of numbers,
;’acm:'i.al computation, sine function computation, generation of the Fibonacei sequence, reversing the digits of an|
[nteger. ?

UNIT - IO [ : ? 8 Hrs

Types, Operators, and Expressions: Variable names, data types and sizes, constants, declarations, arithmetic
operators, relational and logical operators, type conversions, increment and decrement operators, bitwise
pperators, assignment operators and expressions, conditional expressions precedence and order of evaluation.
Input and output: standard input and output, formatted output-Printf, formatted input-Scanf.

atrol Flow: Statements and blocks, if-else, else-if, switch, Loops-while and for, Loops-Do- while, break and|
rontnue, Goto and labels. W
Functions and Program Structure: Basics of functions, lunctions returning non-integers, external variables,
scope variables, header variables, register variables, block structure, initialization, recursion, the C processor.

_UNIT - IV ]9Hrs

pivisor of two integers, generating prime numbers. ‘

Pointers and arrays: Pointers and addrcgsses. pointers and function arguments, pointers and arrays, address
'r—_n'thmeuc, character pointers and functions, pointer array; pointers to pointers, Multi-dimensional arrays
pritizlization of arrays, pointer vs. multi-dimensional arrays, command line arguments, pointers to functions,
rormplicated declarations.

prray Techniques: Array order reversal, finding the maximum number in a set, removal of duplicates from an|
prder arrzy, linding the k' smallest element

|

FUHIT -V J | 9 Hrs

Eorting end Bearching: Sorting by selection, sorting by exchange, sorting by insertion, sorting by partitioning,
hinary gsarch.

Btructures; Pasics of siructures, structures and functions, arrays of structures, pointers to structures, self
referental structures, table lookup, typedef, unions, bit-Nelds, ' !
Bome other Features: Vasiable-length argument lists, lormatted input-Scanf, file access, Error handling-stderr
Lind exit, Line Input and Outpul, Miscellaneous Functions,

Textbooks:

~ 1. Pradip Dey, and Manas Ghoush, *Programming in C*, 2018, Oxford University Press.
2. R.G. Dromey, "How Lo Solve it by Computer”. 2014, Pearson.

3. Brian W. Kernighan, and Dennis M. Ritchie, “The C Programming Language®, 2™ Edition, Pearson.
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Flc(erence Books:

I

1. RS Bichkar “Programming with C", 2012, Umversitics Press,

2. Pelin Aksoy, and Laura Denardis, “Information Technology in Theory”, 2017, Cengage Learning. Hill

3. Byron Gotufried and Jitender Kumar Chhabra, *Programming with €7, am Edition, 2019, McGraw
Education.

‘ Online Learning Resources:
tw\\'w_nptt‘.l.a(:.in

Mapping of course outcomes with program outcomes

=
vo1 | Poa | Po3 | poa | ros | PoG | #O%e
| co1 2 2
coz a 3 2 I
I coa 2 a 3 -
co4 2 1 8 | a DS D
| cos a | 1 | s 3 2 o

{Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
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