ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

[Effective for the batches admitted from 2021-22

Semester | (First year)

Course

Hours per

51 | Category Code Course Title itk | Credits | CIE | SEE | TOTAL |
L [tac P C ;
1| BS | 20ABS9901 | Algebra & Calculus | 412 @ R | S0 | 70 | 300 |
2 BS 20AB59902 | Applied Physics 4 2 E]+ 3 a0 70 100
3| WS | 20AHS9901 | Conumumicative English | 4 "ap 0] 7 8 | 30 | 70 | 100
4 BS 20AES0301 | Engineering Graphics 1|0 4! 3 30 | 70 100
; Problem Solving and 4| 2 3] 3 30 70 100
5 ES 20AES3301 Programming
6 HS Lab | 20AHS9902 E:IT municative English o 0 3 1.5 30 70 100
BS Lab 20ABS59907 | Applied Physlcs Lab 0 {0 3 1.5 30 70 100
Problem Solving and 0 0] 3 1.5 30 70 100
8 ES Lab Z0AES3302 Fmgrﬂmmin_g_laah
Total credits 19.5 240 | 560 800




(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester I (First year)

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

SL | Category C(":'ﬁ':“ Course Title ““:::if" | Credits | CIE | SEE | TOTAL
L |vvac P C
' 1 BS 20AB59911 | Probability and Statistics 4 o 3 30 70 100 |
2 BS 20ABS9921 | Numerical Methods 4 0| 3 30 | 70 100 |
3 ES Z0AES3303 gﬁféig“?:gﬂ“ 4 0 ! 3 30 | 70 | 100
4 ES 20AES3305 | Data Structures 4 z 0 i 3 30 | 70 100
g5 ES 20AES3307 | Web Design 1 0 4 | 3 30 70 100
& ES Lab 20AES3304 Ef;;fa g:‘n F;ﬁrghnlzh 0 K | LS 30 | 70 100
7 | BS Lab | 20ABS9918 | Computational Lab - o| 0| 3 1.5 30 | 70 100 |
8 ES Lah 20AES32306 | Data Structures Lab 1] o 3 1.5 30 70 100 [
q MC 2oaMCca903 | Environmental Studies 3 0 0 0 30 0 0 |
Total credits 19.5 | 270 | 560 830 |




ANNAMACHARYA INSTITUTE OF TECHNOLDGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester 11 (Second year)

Hours
Sl | Catego Eg:drse Course Title per Credits | CIE | SEE | TOTAL
ry e week
L |7c| P | C
L
Discrete Mathematical
1| BS | 20ABS9914 Structures #l%|n] :3 30 | 70 | 100
Digital Electronics T I
2 PC 20APC3301  and Microprocessors “|2 0| 3 30 [ 70 100
Database Management |
3 | PC | 20APC3302 Systems 210 3 30 | 70 100
Ubject Oriented |
4 | PC | 20APC3304 Programmingthrough 4 | 2 | O 3 30 | 70 100
Java |
Computer Organization 4| 2 |
5 PC 20APC3306  and Architecture ] 3 30 | 70 100
Database Management
6 | PC Lab| 20APC3303  Svstems Lab (0|3 1.5 30 70 100
Object Oriented
7 | PC Lab| ZOAPC3305 Programming through 0 | 0| 4 2 30 70 100
lava Lab _
Computer Organization '
8 |PC Lab| 20aPcazoy  ING Microprocessor g ol 5| 30 | 70 | 100
"o | soc | zoascazor ClentSWeSaimting [ 2| 2 |00 | o | 100
10| MC |20aMcggoz  Sopsutution of 3(ojo| o 0| 0 | 30
Taotal credits 21.5 | 370 | 560 | 930




ANNAMACHARYA INSTITUTE OF TECHNOLDGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester IV (Second year)

Course Hours per
51, | Category Code Course Title draek Credits | CIE  SEE  TOTAL
L (T/AcC | p C
; Saoltware
1 PC ZDAPC3308 Engineering for Al 4 2 0 3 30 70 100
2 Artificial . !
2 PC Z0APC3309 | Intelligence . 4 2 0 3 E'I} 70 100
Data Warehousing
3 PC 20APC3311 and Mining 4 2 ] 3 30 70 100
4 PC 20APC3313 | Operating Systems | 4 | 2 o, 3 30 | 70 100
Managerial
s HS 20AHSMBO1 Eeonomics and 3 0 ) 3 a0 70 10000
Financial Analysis
: : Universal Human
6 HS 20AHS9905 Values 4 2 3 0 70 100
Aruficial
T PC Lab 20APC3310 '|ntE"iEEn¢E Lab L] 0 3 1.5 an 70 100
8 | PCLab | 20apc3ziz | DMaWarehousing o o1 4| 31 35 | 30 | 70 | 100
and Mining Lab
9 | PClab | 20Apc33tse | PREFUNBSYSIEMS o 1 | g 45 | 30 | 70 | 100
o o Server Side
10 50C 20A5C3302 Scripting 1 a 2 A 100 0 100
Total credits 24.5 370 | 630 1000

Community Service Project (Mandatory) for 6 weeks duration during summer vacation.
(To visit the selected community te conduct survey (Socio-ecomomic & domain survey) and
conduct sensitization/awareness programjfactivities at the end of V- semester before
commencement of V-semester and complete immersion programme also during V-Semester and

submit report in V - semester. Assessment will be done at the end of V-Semester)




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester V (Third year)

sl. | Category cgu“drf Course Title H“:fﬂﬂ“" Credits CIE SEE | TOTAL
L [vad P C i
Computer Networks & '
| PC 20APC3315 Cryptography i 2 (] 3 30 70 100
2 PC ZDAPC3316 | Machine Learning 4|12 |0 3 70 100
Formal Languages And |
3 PG 20APC3317 Automata Theory 4| 2 0 3 30 70 100
Deterministic and
20A0E9925 | Stochastic Statistical 4 2 o
Methods |
E ] OE -1 Optimization 3 30 @ 70 100
Z0A0E0303 Technigues 3 ] 1]
20A0EDS52 Internet of Things 9 0 0 |
20APE3301 | Big Data Technologics 4| 2 | o
20APE3302 qﬂfa] Tisretperatiog 3| o o0
5| PE-1 o s 3 30 | 70 100
20APEZ303 Distributed Computing | 3 0 1]
T |
20APE3304 Elthu.s And Privacy In 3|l ol o
. Computer Networks & |
6 PC Lab 20APC3318 Cryptography Lab D] a 3 1.5 30 i 70 100
7 PC Lab 20APC3319 Machine Learning Lab 0 i} 3 1.5 30 70 100
8 5C 20ASC3303 EE::;;;" aip=l Alf. A 1| 0| 2 o o 100
9 MC 20AMCS201 | Biology for Engineers 3| 0| D L] 30 0 30
Evaluation of |
10 csp 20C5P3301 | Community Service Dl a [H] 1.5 100 ) 100
Project !
Total credits 215 440 490 930




OF for NPTEL

5. No Open Elective
(12 weeks)

1 |Blu-::k chain and its Applications

2 |Intrudu¢ﬂun to Cyber Security

usiness analvtics and data mining
wndeling using R

& |Declsiun making with spread shest

Introduction To Wireless And Collular
Communications

6 Text, Textuality And Digital Media

7 |Psychology Of Learning:

d Il’ubli-: Speaking

9 |0rj|n nizational Behavior

10 |Entrfpren eurship

11 llnrmducttnn o Film Studies

12 [Partition of India in print media and Cinema.

13 E[}nta Analysis and decision making

14 |F.du::mtun for sustalnable developmant

15 Training and development

16 |Limrature Culture and Media

17 Ilmrnducnnn to Cultwral Studies

s Science, Technology and Society

19 |Hurnn i Resource Development

2D FE- Business,

*Student shall register any number of MOOC courses listed above (Professional Elective/
Open Elective) by the department as approved by the BOS {rom I year, But student s
required to submit the pass certificate on NPTEL platform for at least pne course with in the
Programme duration [Before IV-1l examination notification released),



ANNAMACHARYA INSTITUTE OF TECHNOLDGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester VI (Third year)

: | Hours
g | GMSE | Courks Course Title per  Credits | CIE | SEE | TOTAL
ory Code
; week
i L{vadP  C
1| PC | zoapcazzp Deep Learning 2 [0 3 30 | 70 | 100
Techniques
2 | pc | 20apcaszy  Speechandlanguage [4] 2 1, 4 30 | 70 | 100
Processing
3| PC 20APC3322  Blg Data Analytics 4| 2 |0 3 30 70 100
' Automation ol Model
| PO gy |4 %}
4 | PE-2 | 20APE3306 Computer Vision 31 0|0 3 30 70 100
MOOCS| Robotic Process
BT Z0APE3307 Automation 3( 0 (D
20MOC3302 Dbject-oriented system
development using UML,
java and patterns.
PC Deep Learning
5 | _I__-:rl[‘l | Z0APLC3323 Techniques Lab a| o j 1.5 30 7l 100
PC Speech and Language . '
6 Lab 20APC3324 Processing Lab g 0 |3 1.5 30 70 100
rC Hig Data Analytics :
7 = 20APC3I325 Lab af o (3 1.5 30 70 100
8 | SC | 20ASA0502 Soft Skills 1] 0 (2 2 100 0 100
9 MC 20AMC9904 Professional Eﬂ-m:g 2| o lo 0 20 0 30
. and Human Values |
| Tatal credits 215 | 340 | 490 | 830

Industrialfkesearch Internship (Mandatory) 2 Months during summer vacation I




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester VII (Fourth year)

Hours per
Course
sl. ‘-’-‘“r;i“ i Course Title weel  |Credits| CIE | SEE TOTAL
11 - N e I I [
| 2UAPE3309  Recommender Systems 3 0 [0
i Reinforcement Léarning 3 1] o
ZOAPE3310 |, A |
1 | PE -3 JOAPEI 11 Machine Learning for 3 0 0 3 30 70 100
| ’ Unstructured Data i
Orptimizing Technigues i o0 D |
Z0APE3312 a1
. . 0 0o
| J0APE3313 Al for Image Analysis |
Intelligent Information 3 0 |0
2 PE - 4 ZAAPESILA Retrieval System 3 %0 Yo o
! 20APE3315  Generative Al 4 2
| 20APE3316  Data Analytics ¢ 2 0
PE - © 20APE3317 Softwares Project
3 {Iﬂfrf Management 3 30 70 100
st Linux Environment
MOOCS-111| 20APE331B System
T 1. Data Analytics
2OMOCI303 with Python
; 2. Software Testing
I soa0ER301  IMormation Retrieval du- 0|0
Technigues
1 | ]Dl‘EfD 20A0E3302  Soft Computing 3 o (0 3 10 70 100
| E-2 sna0Ez303  Principles of Data %+ 2 |0
seignce
| 20APEO41s  Digital Image Processing o
! 20A0E31004  Embedded Systems 3 0 |0 .
y " Enabling Technologles I
5 | OE-3 | 20A0E3801 4 e atn seience and 3| 30| 70 | 100
analytics ;10T
L 1) ZOAPEDALS - Wireless Communications 4 2 |0
| 20A0EDZO2 Management Science 4 2 0
English for Research |
6 HE 20A0EI901 | b, ner Writing 4 3 30 | 70 100
20AHSMBoz | Entrepreneurship 3 0 |0
Development
. Exploratery Data g
7 sC 20ASC3305 Analysis with R 1 0 |2 2 100 0 100
Evaluation of Industry o 0 |0 3
INTER Internship( -1 Summer
8 NSHIP ZOAPRIZ0] Internship) 100 0 100
| Total credits 23 | 380 | 420 800




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
[AUTONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Semester VIII {Fourth year]

CourseCode Hours
Category Course Title per Credits = CIE  SEE | TOTAL
weelk
L[rlel ¢ | | |
OE-4 20MOC3301 MOOCS olo o | 25 %5 | 10 |
PR 20APR3F02 Internship ofo ol 3 lawo - | 100
. |
PR 20APR3303 Project work olo o 9 60 140 200
{ |
Total credits 15 185 215 400




ANNAMACHARYA INSTITUTE OF TECHNOLOGY ANDSCIENCES, TIRUPATI [AUTONOMOLUS)

Semester | [(First year)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)
{(Effective for the batches admitted from 2021-22)

Course

Hours per

TOTAL |

5l | Category Code Course Title ok Credits | CIE | SEE
L| T| P C
1 BS | 20AB59901 | Algebra & Calculus a2l 0ol 3 |30 7] 1wo |
2| BS 20AB59902 | Applied Physics 41 2] 0 3 30 | 70 100
3 HS5 Z0AHS5901 | Communicative English B 2 0 3 30 70 100
4 ES 2Z0AESO301 | Engineering Graphics 1| 0] 4 3 30 | 70 100
: i 4| z|0 3 | 30| 70| 100
5 ES 20AES3301 Problem Solving and
B | Programming . b |
6 HS Lab | 20AHSB902 E:;mlunlcatwe English 0|0 3 L5 30 70 L
7 | BS Lab | 20ABS9907 | Applied Physics Lab ol ol 3] 15 30 | 70 100
i 0 1 3 1. 1} 7 100
a ES Lab 20AES3302 Frohlem Solving and 5 3 0
Programming Lah
Total credits 19.5 240 | 560 /|00



®

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI 8:ML)

(AUTONOMOUS)

Course Code Year & Sem L |T/ox P C
Algebra and Calculus
20ARB59901 I-1 8 4 2 |0 3
Course Chufeomes:
After studving the course, student will be able o
COL. Apply the matrix algebra technigues for solving various linear equations,
COZ.  Analyze the linear transformations of quadratic forms and mean value theorems.
CO3.  Apply the fundamental concepts of partial derivatives for multi variable functions.
Co4,  Evaluate the multiple integrals in carteslan, polar, cylindrical, and spherical co-ordinate
systems.
CO5 Evaluate the improper integrals using special functions like Beta and Gamma,
CO | Action Knowledge Statement Condition Criteria Blooms
Verh
level
1 Apply the matrix algebra technigues for solving varlous lnear L3
equations
2 | Analyze | the linear transtormations of A 4 L4
gquadratic  forms  and mean
value theorems.
3 Apply the fundamental concepts of for multi variable functions L3
partial derivatives
4 Evaluate | the multiple integrals in cartesian, puolar, L5
cylindrical, and spherical
co-ordinate systems
5 Evaluate | the improper integrals using special functions like L5
Beta and Gamma
Unit I : Matrix Operations and Solving Systems of Linear Equations 1Zhrs

Rank of a matrix by echelon form, selving svstem of homogeneous and non-homogeneous equations
linear equations. Eigen wvalues and Bigen wvectors and their properties, Cayley-Hamilton theprem
(without proof), finding inverse and power of a matrix by Cayley-Hamilton theorem,

Umit 11 : Quadratic Forms and Mean Value Theorems
Diagonalisation of a matrix, quadratic forms and nature of the quadratic forms, reduction ol
guadratic form to canopical forms by orthogonal transformation

Rolle's

Maclaurin's theorems with remainders [without proef];

Unit 111: Multivariable calculus
Partial derivatives, total derivatives, chain rule, change of variables, Jacobians, maxima and minima
of functions of two variables, method of Lagrange multipliers,

Unit IV: Multiple Integrals
Double integrals, change of order of intégration, double integration in polar coordinates, change ol
Variables in double integration (Cartesian to paolar)areas enclosed by plane curves Evaluation of

triple integrals.

Umit V: Special Functions
Beta and Gamma functions and their propertics, relation between beta and gamma functions, Bessel
functions, Bessel's equation, Recurrence formulae or |(x), Generating function- Orthoganality of
Bessels functions,

Textbooks:

9hrs

Shrs

10hrs

10hrs

Theorem, Lagrange's mean value theorem, Cauchy's mean value theorem, Taylor's and



I, B. 5. Grewal, Higher Engineering Mathematics, 44 /e, Khanna Publishers, 2017.

2. Erwlin Kreyselg, Advanced Engincering Mathematics, 10/¢, John Wiley & Sons, 2011,

References:

1. Dr.T.KViyengar, B.Krishna Gandhi, 5. Ranganathamamad M V.55 N Prasad, Mathematics -
1, 5.Chand publications.

2. R K. Jain and 5. R. K. lvengar, Advanced Engineering Mathematics, 3 /e, Alpha Science

International Ltd., 2002,
3. B.V.Ramana, Higher Engineering Mathematics, McGraw Hill Education.
4. MN.Bali, M.Goyal, C.Watkins, Advanced Engincering Mathematics, Infinity Sclence Pross.

Mapping of COs to POs

Co PO1 [ PO2 P03 PO4 | POS [ PO6 | PO7 | POB | PO  POI0  PO11 |

Cco1 3

co2 | 3

co3 | 3

| €04 3

COs 3

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

Correlation matrix

CO | Percentage of contact hours (W #] Program POs): Action Level of
over the total planned contact Outcome verband BTL Correlation
hours (PO) (for PO1 to (0-3)
Lesson % correlation | Verb BTL POS5)
Plan (Hrs) . pill P

1 14 212113 Apply K] iy Apply (L3) 3

Z 10 1515 | 2 Analyze .4 P32 Analyze [L4) 3

3 14 21.21 | 3 Apply Ta FO1 Apply (1.3) 3

4 14 21213 Evaluate La Pl Apply (L3} 3

5 14 21.21 | 3 Evaluate ] K3 Apply (L3) 3

Justification:

CO1: Apply the matrix algebra technigues lor solving various linear equations.

Action Verb: Analyze (L4)

02 Verbs: Analyze (L4)

CO1 Action Verb is equal to PO2 verb; Therefore correlation is high [3).

€CO02: Analyze the linear transformations of quadratic forms and mean value theorems,
Action Verb: Analyece (L4)

PO2 Verbs: Analyze [LA)

CO2 Action Verb 15 equal te PO2 verh, Therefore correlation is high [3).

CO3: Apply the fundamental concepts of partial derivatives for multl variable functions,
Action Verh: Apply (L3}

POZ Verbs: Analyze [L4)

CO3 Action Verb is equal to PO2 verh; Therefore correlation is lugh [3).

CO04: Evaluate the multiple integrals in cartesian, polar, cylindrical, and spherical co-ordinate
systems.

Action Verb: Evaluate [L5)

PO1 Verb: Apply (L3)

CO4 Action Verb is high level to PO1 verb; Therefore correlation is high (3).

CO5: Evaluate the improper integrals usiog special functions like Beta and Gamma.

Action Verl: Evaluate (L5)

PO1 Verb: Apply (1.3])

CO5 Actlon Verb s high level to PO verb; Therefore correlatlon is high (3},




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AL &ML
Course Code  Year & Sem L [T/ P | C
ZOABS9902 ] APPLIED. PHVSICS ' 2 0 3

Course Outcomes:

Alter studying the course, student will be able to

CO 1: Understand the properties of light and electromagnetic waves,

CO 2: Analyze the fundamentals of Lasers and optical libers,

CO 3: Analyze the properties ol dielectric and magnetic materials,

COD 4: Analyze the charge carrier dynamics in semiconductors by implementing the equations of
state.

CO 5: Apply the hasic concepts of superconductors and nanomaterials for engineering problems.

CO | Action Verb  Knowledge Statement Condition Criteria Blooms
level
1 Understand The properties of light and Lz
B B electromagnetic waves, _ )

2 Analyze The tundamentals of Lasers and T Ld
optical fibers.

3 | Analyze The properties of dielectric and L4
magnetic materials.

4 Analyze The charge carrier dynamics in By 'melmnunting L4
semiconductonrs, the cquations ol

state.

5 Apply The basic concepts of for engincering | L3
superconductors and problems,
nanomaterials

Umnit I: Optics and EM Theory 10 Hrs

Interference of light -principle of superposition-Conditlons for sustained

Interference-Interference in  thin films (reflected light) - Newton's Rings -Determination of

Wavelength,

Diffraction-Fraunhofer diffraction- Single slit and double slit- Diffractlon Grating,

Divergence and Curl of Electric and Magnetic Fields - Gauss' theorem for divergence and Stokes
theorem for curl - Maxwell's Equations [Quantitative) - Electromagnetic wave
propagation in non-conducting mediuom - Poynting's Thearem.

Unit Il : Lasers and Fiber Optics 10 Hrs
Lasers - Introduction - Characteristics - Spontaneous and Stimulated Emission - Einstein
Coefficients — Population Inversion - Excitation Mechanism and Optical Resonator - He-Ne Laser
Md-¥AG Laser - Semiconductor Diode Laser — Applications of l.asers

Introduction to Optical Fibers - Total Internal Reflection - Critical angle of propagation -Acceptance
angle - Numerical Aperture - Classification ol fibers based on Refractive index profile - Propagation
of electromagnetic wave through oprical fiber - modes - importance of Venumber-Aenuation, Block
Diagram of Fiber optic Communication = Industrial Applications =Fiber optic Sensors,

Umit 111 : Dielectric and Magnetic Materials B Hrs

Introduction— Dielectric polarization-Dielectric polarizability, Susceptibility and Dielectric constant
Types of polarizations : Electronic and lonic[Quantitative), Orientation Polarizations {Qualitative)
- Frequency dependence of polarization-Lorente {internal) field-Claussivs-Mosotti equation-
Applications of Dielectrics: Ferroelectricity,
Introduction-Magnetic dipole moment - Magnetization-Mognetic susceptibility and  permeability-
Origin of permanent magnetic moment - Classification of Magnetic materials - Welss theory of
ferromagnetism (qualitative) - Hysteresls- soft and hard magnetic materials - Magnetic memory
device applications.



Unit IV: Semiconductors 2 Hrs

Origin of Energy bands [Qualitative]-Intrinsic and Extrinsic semiconductors -Direct and indirect
band gap semiconductors. Dengity of charge carriers = Fermi energy--Dependence of Fermi energy
on carrier concentration and temperature - Electrical eonductivity - Drift and Diffusion currents -
Continuity equation - Hall effect -Applications of Hall effect and Semiconductors.

Unit V: Superconductors and Nanomaterials

Superconductors-Properties-Meissner'seffect-BCSTheory [Qualitative) - Josephson  effect  [AC&DC)-
Types of Superconductors-Apphications of superconductors.

Nanomaterials~Significance of nanoscale-: Physical, Mechanical, Magnetic, Optical properties of
nanomaterials -Synthesis of nanomaterials:Top-down-Ball Milling, Bottom-up-Chemical vapour
deposition-Characterization of nanomaterials : X-Ray Diffraction (XRD], Scanning Electron
Microscope (SEM)-Applications of Nanomaterials,

Texthooks:
1. M. N. Avadhanulu, P, G. Kshirsagar &1'VS Arun Murthy” A Text book of Engineering
Physics"-5. Chand Publications, 1 1th Edition2019,
2. B.EPandey and S.Chaturvedi, Engineering Physics, Cengage Learning, 2012,
References:

1. K Thyagarajan "Engineering Physics",-Mc Graw Hill Publishing Company Ltd, 2016

2. Shatendra Sharma, [yotsna Sharma, " Fngineering Physics”, Pearson Education, 2018
3. David |.Griffiths."Introduction to Electrodynamics”-4/e. Pearson Education, 2014

4. T Pradeep, A Text book of NanoScience and NanoTechnology™Tata Mc Graw Hill 2013,

Mapping of COs to POs and PS0s

co PO1 | POZ | PO3 | PO4 | PO POG | POT | POB | PO9 PO10  PO11 | PSO1 | PSOZ

co1 | 2

cod |1 3 K

co3 | 3 3

coa | 3 3 -
Cos | 3

(Levels of Correlation, viz, 1-Low, 2-Modevate, 3 [ligh)

Correlation matrix

CO | Percentage of contact hours | co Program | PO(s): Actionverband | Levelof
over the total planned contact (hutoomie BTL Correlation
hours (03] [for PO1 ta POG) [0-3)
Lesson B correlation | Verb BTL

Plangus) || A S l

i WL .|

1 16 238 3 vndersbang | 2 | PR | POV Arely U9) 2

M1, POT1: Apply [L3). 3

2z 11 16.4 2 Analyee L4 P04 PO Analyze (L&) __!

O, PO1: Apply (L3), 3

3 12 179 2 Analyee L4 PO PO%: Analyze (L4) 3

P : E

¢ PO1: Apply (1L3), 3

% A 34 . Anaiyae A ity PO4: Analyze (1.4) 3
PO, , .

5 15 223 3 Apply ta | pos | VOV Apply (L3) 3

67




Justification Statements :

CO01; 1.Understand the properties of light and electromagnetic waves,

Action Verb: Understand (L2)

PO1 Verbs: Apply (L3)

CO1 Action Verb is less than PO1 verb by one level: Therefore, correlation is moderate [2).
CO2: Analyze the fundamentals of Lasers and optical fibers,

Action Verb: Analyze (L4)

P01 Verbs: Apply (L3);

PO4 Verbs: Analyze (L4):

CO02Z Action Verb is greater than PO1 verbh; Therefore, correlation is high [3).

CO2 Action Verb is equal to PO4 verb; Therefore, correlation is high (3).

CO03: Analyze the properties of dielectric and magnetic materials.

Action Verb: Analyze (L4)

PO1 Verbs: Apply (L3);

P04 Verbs: Analyze (L4);

CO3 Action Verb is greater than PO1 verb; Therefore, correlation is high (3).

CO3 Action Verb is equal to PO4 verb; Therefore, correlation is high (3}

CO4: Analyze the charge carrier dynamics in semiconductors by implementing the equations
of state.

Action Verb: Analyze [L4)

PO1 Verbs: Apply (L3): PO4 Verbs: Analyze (L4);

CO4 Action Verb is greater than PO1 verb; Therefore, correlation is igh (3).

CO4 Action Verb is equal to PO4 verb; Therefore, correlation is high (3)

CO5: 5. Apply the basic concepts of superconductors and nanomaterials for engineering
problems.

Action Verb: Apply (L3)

PO1 Verb: Apply (L3}

COS5 Action verb is equal to PO1 verb; therefore, the correlation is high (3).



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONDOMOUS)
o ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AT &ML) )
Course Code Year & Sem L |T/cy P | C
20AHS9901 I COMMUNICATIVE ENGLISH 4| 2 o 3
Course Dutcomes:
After studying the course, student will be able ta
CO1. Understand the context, topic, and pieces of specific information from social or transactional
dialogues spoken by native speakers of English (Listening and Writing)
CO2: Apply grammatical structures to formulate sentences and correct word forms [Grammar )
CO3: Analyze discourse markers to speak clearly on a specific topic in informal discussions
(Speaking)
CO4: Evaluate reading/listening texts and to write summaries based on global comprehension
of these texts, [Reading and Writing)
CO5: Creale a coherent paragraph interpretng a ligure/graph fchart/table [Writlng)
co n.,f,;i:h“ Knowledge Statement Condition Criteria H::::::;s
1 | Understand | the context, topic, and pieces of Lz
specific information from social or
transactional dialogues spoken by
native speakers of English. 1 .
2 Apply grammaltlcal structures to L3
formulate sentences and correct
word forms,
3 Analyze - discourse markers to speak clearly L4
onaspecific topic in informal
discussions.
4 Evaluate reading/listening texts and to write L5
summaries based on global
comprehansion of these texts.
5 Create a colierent paragraph interpreting a L&
figure/praph/chart /table.
[ UNIT -1 10 Hours (4L+6P)

Lesson: On the Conduct of Life: William Hazlict

Listening: Identifying the tapic, the context and specific pieces of infarmation by listening to short
faudlo texts and answering a series of gquestions,

Speaking: Asking and answering general gquestions on famillar Lopics such as home, lamily, work,
studies and interests; introducing oneself and others.

[Reading: Skimming to get the main fdea of a text; scanning to look for specific pleces of information.
Writing : Beginnings and endings of paragraphs - introducing the topic, summarizing the main idea
fand for providing a transition to the next paragraph.

Grammar and Vocabulary- | : Parts of Speech, Content words and function words; word forms: verbs,
mouns, adjectives and adverbs; nouns: countable and uncountable; singular and plural; basic sentence
structures; simple question form - wh guestions; word order in sentences. _ -
CUNIT -1  Probability 10 Hours [4L+6P)
Lesson: The Brook: Alfred Tennyson

[Listening: Answering a series ol questions about main idea and supporting ideas after listening to
audio texts,

Speaking: Discussion in pairs/small groups on specific topics followed by short structured talls.
Reading: ldentifying sequence of ideas; recognizing verbal techniques that help to link the ideas

lin a paragraph together.

(Writing: Paragraph writing (specific topics) using suitable cobesive devices;

imechanics of writing - punctuation, capital letters

Grammar & Vocabulary building-1: Cohesive devices - linkers, sign posts and transition signals; use
of articles and zero article; prepositions.

Vocabulary building:2  Idioms and Phrases, Homonyms, Homophones and Homographs.

| UNIT - 11 10 Hours (4L+6P)




| Lesson: The Death Trap: Saki

Listening: Listening for global comprehension and summarizing what is listened to.

!Speaking: Discussing specific topics in pairs or small groups and reporting what is discussed

Reading: Reading a text in detail by making basic inferences - recognizing and interpreting specific
icontext clues; strategies Lo use text clues for comprehension.

Writing: Summarizing - (dentifying main idea/s and rephrasing what s read.

Grammar and Vocabulary building-1l: Direct and indirect speech, reporting verbs for academic

[purposes.
Technical Writing-1: personal expertences, unforgettable inclidents, travelogues, (Imaginative,
[(Narrative and Descriptive).

CUNIT - IV 14 Hours (4L+6P)

Lesson: Innovation: Muhammad Yunus
|Listening: Making predictions while listening to conversations/ transactional dialogues without video;
listening with video.

Speaking: Role plays for practice of conversational English in academic contests (formal and informal)
|- asking for and giving information/directions

| Reading: Studying the use of graphic elements in texts to convey information, reveal trends / patterns
/ relationships, communicate processes or display complicated data,

Writing: Letter Writing: Official Letters/Report writing, e-mail writing

éﬂmmmar and Vocabulary: Quantifying expressions - adjectives and adverbs; comparing and
[contrasting; Volee - Actlve & Passive Yolce.

Vocabulary:2 : Jigsaw Puzzles, Vorabulary Activities through Web tools
IjT.I__!ﬁ"I'_-_?'"' i e T T T e e R P T S 10 Hours (4L36F)
Lesson: Politics and the English Language: George Orwell

Listening: ldentifying key terms, understanding concepts and answering a series of relevant questions
{that test comprehension,

Speaking: Formal oral presentations on topics from academic contexts - without the use of PPT slides.
Reading: Reading for comprehension,

:Writlng Writing structured essays on specific topics using suitable claims and evidences.

Grammar and Vocabulary: Editing short texts -identifying and correcting comman errors in grammar
and usape.

[Technical Writing-2: Narrative short story, News paper articles on science fiction.

| Textbooks:

Reference Books:

1. Bailey, Stephen. Academic writing: A handbook for international students. Routledge, 2014
2. Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley ELT; Znd
[Edition, 2018.

3. Raymond Murphy's English Grammar in Use Fourth Edition (2012) E-book

!4. Hewings, Martin, Cambridge Academic English (B2, CUP, 2012,

5. Oxford Learners Dictionary, 12th Edition, 2011

6. Morman Lewis Word Power Made Hasy- The Complete Handbook for Building a Superior
Vocabulary (2014)

7. Specd Reading with the Right Brain: Ledarn to Read [deas Instead of Just Words by David
Butler

Web Links

www.englishcl ubicom
www.easyworldofenglish.com
www languageguide org/english/
www.bbc.couk/flearningenglish

!mw.eslpnd.mm,r‘ indexhiml

mwww.myenglishpages.com

Mapping of course outcomes with program outcomes B
Co | PO1 POZ | PO3 | PO4 POS | PO6 PO7 | POB  PO9 | PO10 | PO11  PSO1 PSO2

co1 | 2
C0z 1 2 2
o3 | 3
Co4 [ 3

I 3




Fprrt_!_l_ql[un Matrix_

CO | Percentage of contact co _I-?rngram .-I-.‘-If}-[_;;-]: Actionverband Level of
hours over the total Outcome | BTL Correlation
planned contact hours (0] (for PO1 to PO5) (0-3)
Lesson Plan | % | corr | Verb BTL
(Hrs) {

i 10 20| 2 Understand | L2 ] Communication 2

2 10 | 20 | 2,2 | Apply L3 | POH, Individual and Team 2,

P9 wark, Communication | 2

3 |10 (20| 3 Analyze L4 | PO9 Communication 3

4 10 203 Evaluate LS O Communication 3

5 10 | 20| 3 Create L& PO9 Communication 3

justification Statements:

CO1: Understand the context, topic, and pieces of specific information from social or
transactional dialogues spoken by native spealiers of English

Action Verb: Understand (L2)

CO1 Action Verb Upnderstand is of BTL 2. Using Thumb role;, L2 correlates PO6 to POLL as
moderate[2).

COZ: Apply grammatical structures to formulate sentences and correct word forms.
Action Verb: Apply (L3)

CO2 Action Verb Apply is of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate (2)

CO3: Analyze discourse markers to speal clearly on a specific lopic in informal discussions
Action Verb: Analyze {L4)

CO3 Action Verb Analyze is of BTL 4, Using Thumb rule, L4 correlates POG o PO11 as high (3).

CO4: Evaluate reading/listening texts and to write summaries based on global comprehension
of these texts.

Action Verb: Evaluate (L5]

C04 Acton Verb Evaluate is of BTL 5. Using Thumb rule, L5 correlates PO6 to PO11 as high (3).

CO5: Create a coherent paragraph interpreting a figure /graph /chart/table
Action Verh: Create (L6}

CO5 Action Verb Create is of BTL 6, Using Thumb rule; L6 correlates POG to PO11 as high [3).




(AUTONOMOUS)
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Course Code  Year & Sem LT p
‘ ~ 20AES0301 ] el ' _i_lf_'ﬁ__'_ 4|

Course Outcomes:

After studying the course, student will be ble w

Cio. Apply the concepts of engineering curves for technlcal drawing

COZ. Understand the gquadrant system to locate the position of points and lines and Plan.

CO3, Analyze the projection of sollds located in quadrant system

CO4., Analyze the sectional views and development of surfaces of regular solids

CO5, Apply orthographic and isometric projections concepts to construct the given object.

CO | Action Verb  Knowledge Statement Condition Criteria Blooms
Level
the Oneepts ol for technical .
CO1 | Apply i - k ) ; 1.3
engineering ¢urves drawing
the quadrant  system o
locate  the sition  of
€02 | Understand ; LAl 1.2
points and  projection of
lines
—— 3 .
cO3 | Analyze draw the projection of located Lol B
planes as well as salids gquadrant system
the sectional wviews and
CO4 | Analyze . ; of regular solids L4
development of surfaces
orthographic and
. Isometric projections .
CO5 | Appl L3
g concepts to construct the
| given object

Umnit I Introduction to Engineering graphics: PFrinciples ol Engineering Graphics and thoir
significance Conventions in drawing - lettering - BIS conventions.

a) Conic sections including the rectangular hyperbola: general method only,

b} Cycloid, epicyeloids and hypocyeloid

Unit Il: Projection of points, lines; Projection ol points in any quadrant, lines Inclined to one or
both planes, finding true lengths, angle made by line, traces,

Unit HI: Projections of Planes: Projection of points in any gquadrant, lines inclined to one or both
planes, finding true lengths, angle made by ling, Projections of regular plane surfaces,

Projections of Solids: Projections of regular solids inclined to one or both planes by rotational or
auxiliary vicws method.

Unit IV: Sections of solids: Section planes and sectional wview of right regular solids- prism,
cylinder, pyramid and cone, True shapes of the sections,

Development of surfaces; Development of surfaces of right regular solids-prism, cylinder, pyramid,
conc and their sectional parts,

Unit V: Orthographic Projections: Systems ol projections, conventions and application to
orthographic projections,

Isometric Projections: Principles of isometric projection- lspmetric scale; Isometnic views -lines,
planes, figures, simple and compound solids.

Text Books:

1. K.L.Narayana & P.Kannaiah, Engincering Drawing, 3 /¢, Scitech Publishers

2. N.D.Bhatt, Engineering Drawing, 53/e, Charotar Publishers

3. Dhanajay A Jolhe, Engineering Drawing, Tata MoGraw-Hill



4. Shah and Rana, Engineering Drawing, 2/e, Pearson Education
5. Basant Aparwal & C.M.Azarwal, Englneering Drawing, Tata MeGraw-Hill

Articulation Matrix

COs
POL1 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 POH | PO9 | PO10 [ POIT1 | PSOL | PSO2
ol | 3 3 3 2 2
oz z | |2 3 —7 1
o3 | 2 2 3 2 2
| CO4 | 3 3 3 2 e
cos | 3 1 3 2 2
Co-relation Matrix:
! o Propram PO(s): Action
€0 | Lasson Outcommes v?r:t:ﬁ;llst? a:;i:nt:»rﬁlu‘tﬂr
Plan % Correlation verb BTL (PO) P
POS)
[Hrs)
(KRR Apply [14) 3
POS Develop (L3) 3
1 18 4 3 Apply L3 Pag TH 1
501 Th i
P02 TR 2
[ i HApply 1037 z
| PO3 Develop (L3) 2
2| 15 20 2 Understand L2 POY TH 1
| Ps01 TR 2
P02 L 2
(L] Apply (L) 3
B3 Develop [L3) 3
3 15 20 2 Analyzo L4 PO TR 1
Ps01 TH 2
| PSO2 TR 2
P Apply [L3] k]
Pad Develop (L3 3
4 15 20 2 Analyze 14 P9 TR 1
S0 Th 2
| PSO2 ™ 2
M Apply {1.3] 3
RV Develop (L3) 3
5 12 16 2 Apply 13 PO TH I
PE01 TR z
Ps02 TR 2

Justification Statements:

CO1: Apply the concepts of engineering curves for technical drawing

s

Apnly

|

PO1 Verb: Apply [L3)
CO1 Action verb is same level as PO1 verb. Therefore, the correlation is high (3)
PO2 Verb: Develop (L3)
CO1 Action verb is same level as PO2 verb. Therefore, the correlation is high (3]
POY9 Verh; Thumb Rule [TR)

CO1: Engineering graphics involves creating visual representations and technical drawings to

communicate design ideas, concepts and specifications, Therefore, the correlation is high (3)

CO2: Understand the quadrant system to locate the position of points and projection of lines:
Action Verb: Understand (L2)
PO1 Verb: Apply [L3)

C02: Action verb is less than PO1 verb by one level Therefore, the correlation is medium (2]
P02 Verb: Develop (L3)
CO02: Action verb is less than PO2 verh by one level. Therefore, the correlation is medium (2)
PO9 Verk: Thumb Rule (TR)




CO2: Engineering graphics involves creating visual representations and technical drawings to
communicate design ideas, concepts and specifications, Therefore, the correlation is high (3)

CO3: Analyze the projection of planes as well as solids located in quadrant system.

Action Verh: Amalyze (L4)

PO1 Verb: Apply (L3)

CO03: Action verb s same level as PO1 verb. Therefore, the correlation is high [3)

POZ Verb: Develop (L3)

C03: Action verb s same level as PO2 verb. Therefore, the correlation is high [3)

P09 Verb: Thumb Rule [TR)

CO3: Engineering graphics involves creating wvisual representations and technical drawings to
communicate design ideas, concepts anid specifications. Therefore, the correlation is high (3]

CO4: Analyze the sectional views and development of surfaces of regular solids

Action Verh: Analyze [(L4)

FO1 Verb: Apply (L3)

CO4: Action verb is same level as PO1 verb. Therefore, the correlation is high (3)

PO2 Verb: Develop (L3)

CO4: Action verb is same level as PO2 verb. Therefore, the correlation is high (3]

P09 Verb: Thumb Rule [TR)

C04: Engineering graphics involves creating visual representations and technical drawings to
communicate design ideas, concepts and specifications, Therefore, the correlation is high (3]

CO5: Apply orthographic and isometric projections concepts to construct the given object

Action Verb: Apply (L.3)

PO1 Verb: Apply (L3)

CO5;: Action verb Is same level as PO1 verb, Theretore, the correlation 1s high (3}

POZ Verb: Develop [L3)

CO5: Action verb 1s same level as PO2 verb. Therefore, the correlation is high (3)

PO9 Verb: Thumb Rule (TR)

CO5: Engineering graphics involves creating visual representations and technical drawings to
communicate design ideas, concepts and specifications, Therefore, the correlation is high (3)
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Course Codi | ¥ear & Sem Problem Solving And Programmin Ljvac p | C |
Z0AES3301 [ 8 gramming s 2z [ a3 |
Course Outcomes:
Adter studying the course, student will be able o
CO 1: Understand the Programming and Algorithms concepts to Perform Basic operations.
CO 2: Apply the problem solving approachos to generate differont algorithims,
CO3: Understand the various aperators to perform mathematical operations.
CO 4: Apply the Pointers and Array Technigues to manipulate the data.
CO 5: Analyze the Sorting and Scarching Technigues to arrange the data in sorted order.
0 | Action Verb Knowledse Statement Comilltion Criteria Blooms
level
co1 ) " the Pregramming and " to Perform Basic .
—— Haider Em"d_  Algorithms concepts Operations, 32
co2 Apply the problem solving T.:J gencrate different L3
approaches algorithms
co3 to perform
Understand the various operators mathematical L2
operations
coa the Pointers and Array to manipulate the
Apply Techniques elata L3
cos Knalibea the Sorting and to arrange the data L4
Ry Searching Technigues In sorted order ’
[unIT -1 | | 8 Hrs

Computer Fundamentals; What is a Computer, Evalution of Computers, Generations of Computers,
Clasgification of Computers, Anatomy of a Computer, Memory revisited, Introduction o Operating
systems, Operational overview of a CPU.

Introduction to Programming, Algorithms and Flowcharts: Programs and Programming Programming
languages, Compiler, Interpreter, Loader, Linker, Program execution, Fourth generation languages,
Fifth generation languages, Classification of Programming languages, Stractured programming
concept, Algorithms, Pseudo-code, Flowcharts, Strategy for designing algorithms, Tracing an
;ﬂgnrlthm to depict logic, Specification for converting algorithms into programs,

UNIT - 11 | T9Hrs
Introduction to computer problem solving: Introduction, the problem-solving aspect, top-down
design, implementation of algorithms, the efficlency ol algorithms, and the analysis of algorithms,
Fundamental algorithms: Exchanging the values of two variables, counting. summation of a set of
numbers, factoral computation, sine function computation, generation of the Fibonacel sequence,
reversing the digits of an integer.

UNIT - 111 | 8 Hrs

Types, Operators, and Expresslun-s Variable names, data types and sizes, constants, declarations,
arithmetic operators, relational and logical operators. type conversions, increment and decrement
operators, bitwise operators, assignment operators and  expressions, conditional  expressions
precedence and order of evaluation,

Input and output: standard input and output, lormatted output-Printl, formatted input-Scant.
Control Flow: Statements and blocks, if-else, else-if, switch, Loops-while and for, Loops-Do- while;
breal and continue, Goto and labels,

Functions and Program Structure: Baslcs of functions, functions returning non-integers, external
variables, scope wvariables, header wvariables, register variables, block structure, initialization,
recursion, the C processor.

UNIT - IV | | 9 Hrs
Factoring methods: Finding the square root of a pumber, the smallest divisor of a number, the
greatest common divisor of two integers, generating prime numbers.

Pointers and arrays: Pointers and addresses, pointers and function arguments, pointers and arrays,
address arithmetic, character pointers and [unctions, pointer array; pointers to pointers, Mulu-




dimensional arrays, initallzation ol arrays, painter vs. multi-dimensional arrays, command line
arguments, pointers to functions, complicated declarations,

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

UNIT - V | 9 Hrs

Sorting and Searching: Sorting by selection, sorting by exchange, sorting by insertion, sorting by
partitioning, binary scarch,

Structures: Basics of structures, structures and functions, arrays of structures, polnters to
structures, self referential structures, table lookup. typedef, unions, bit-flelds.

Some other Features: Variable-length argument lists, formatted input-Scanf, lile access, Error
handling-stderr and exit, Line Input and Outpul, Miscellaneous Functions,

Textbooks:

I_,_i"'nqﬁﬁ_lie_yn and MEII‘IIIE_GI]HSE;_;'FTHHTJIIH':I‘I1I:'Ig_iﬂ c", 2018, UxtﬁFd_ﬁ:ﬁurslty Press.

2. G, Dromey, "How to Selve it by Computer”. 2014, Pearson.

3. Brian W. Kernighan, and Dennis M. Ritchie, "The € Programming Language”, 2nd Edition,
Pearson.

Reference Books:

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

2. Pelin Aksoy, and Laura Denardis, “Information Technology in Theory”, 2017, Cenpgage Learning.
3. Byron Goitfried and [itender Kumar Chhabra, “Programming with C°, 4th Edition, 2019,
McGraw Hill Education.

Online Learning Resources:

Mapping of course oulcomes with program outcomes

co | PO1 PO2Z | PO3 | PO4 POS | PO& PO7 | POR PO9 | PO10 | PO11  PSO1 | PSO2
coi| 2 [ 3] | | - "1 3
c02 3 | 2 3 2 2
o3 2 | 3 z 2
co4| 3 | 3 3 2 2
cos| 3 | 3 3 z z | 2
Correlation matriy
Lnit o Program | PO(s) :Action Verb Level of
Mo, Lesson S Correlation | Co's Action B | Dutconie anid BTL{Tor PO1 1o Correlation
plan{Hrs) werls (') PO (-3}
COm: POy POL: Apply(l.3) 2
P e 3 | understand 2 [po2 | PO2: Reviewt.) 3
POt POL: Applyil}) a
. : r2 PO2: Analyee (1.4) 2
: "~ 4 . COZ:Apply 13 | 0 PO3: Develop (1.3) 3
PO POLT: Thumb rule 2
CO3 PO PO1: Applv(lL3) 2
3 19 8% ] U d tand LY | PO2 POI2: Review (1.2) 3
AN POI1I PO1L: Thumb rul 2
ro1 PO Applvil3) 3
P2 PO2: Heview (1.2) 3
5 “ : _
. 5 W 3 COd:Apply 13 | po3 PO3: Develop (1.3) 3
POIL | POIL: Thumb rule 2
g #] PO : Applyil 3) 3
C0a: P02 PO2: Review (L2) 3
* H S i . Analyze L4 1 poa PO3: Develop(L3) 3
PO PO 1 Thumb rule 2
75 (LU
-~




Justification Statements:

CO1: Analyze the Programming and Algorithms concepts to Perform Basic operations,
Action Verb: Analyze (L4)

PO1 Verb: Apply (L3)

CO1 Action verb |s less than PO1 verb by one level. Therefore, the correlation is medium (2)
PO2 Verb: Review (L2)

CO1 Action verb is same level as PO2 verh, Therefore, the correlation is high [3)

CO2: Apply the problem solving approaches to generate different algorithms.

Action Verb: Apply (L3)

PO1: Apply (L3)

CO2 Action verb is same level as PO1 verb. Therefore, the correlation is high (3)

PO2: Analyze (L4)

COZ2 Action verb is less than PO2 verb by one level. Therefore, the correlation is medium {2)
PO3: Develop (L3)

CO2 Action verb |s same level as PO3 verb, Therefore, the correlation is high (3]

PO11: Thumb rule

Some of the Algorithm knowledge are used to solve various problems, Therefore, the
correlation is medium (2)

CO3: Understand the various operators to perform mathematical operations,

Action Verb: Understand (L2)

PO1: Apply (L3)

€03 Actlon verb s less than POL verb by one level. Therelore, the correlation Is medium [(2)

PO2: Review (L2)

CO3 Action verb 15 same level as PO2 verb, Therefore, the correlation is high (3)

PO11: Thumb rule

For some mathematical operations to perform operators are used to create programs, Therefore,
the correlation s medium (2)

CO4: Apply the Pointers and Array Technigues to manipulate the data,

Action Verb: Apply (L3)

POL1: Apply (L3)

CO4 Action verb s same level as PO1 verh. Therefore, the correlation is high [3)

PO2: Review (L2Z)

CO4 Action verb is greater than POZ verb by one level. Therelore, the correlation is high [3)
PO3: Develop (L3)

CO4 Action verb |5 same level as FO3 verb, Therefore, the correlation is high (3)

PO11: Thumb rule

For some mathematical operations to perform Pointers and Array Technlques are used to create
programs. Therelore, the correlation is mediam (2)

CO5: Analyze the Sorting and Searching Techniques to arrange the data in sorted order.
Action Verb: Analyze (L4)

FO1: Apply (L3]

CO5 Action verb is less than PO1 verbh by two levels. Therefore, the correlation is low 1)

P02: Review (L2)

CO5 Action verb is greater than PO2 verb by one level. Therelore, the correlation is high (3)
P0O3: Develop (L3)

CO5 Action verb is greater than PO2 verb by one level, Therefore, the correlation is high (3]
PO11: Thumb rule

For some Data Structures operations to perform Sorting and Searching Techniques are wsed to
create programs, Therefore, the correlation is medium [(2)
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Course Code Year & Sem L|itac P| C
COMMUNICATIVE ENGLISH LAB 1
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Course Outcomes:

Alter studying the courge, student will be able ta

CO1: Evaluate awareness on mother tongue influence and neutralize it in order to improve fluency
in spoken English.

CO2: Understanding the different aspects of the language with emphasis on LSRW skills and make
use of different strategies in discussions.

C03: Apply knowledge ol vacabulary and skills in various language learning activities,

CO4: Analyze speech sounds, stress, thyvthm, intonation and syllable division for better listening and
spenking comprehension

CO05: Evaluate the acceptable stiguette essentials in social and professional presentations.

CO | Action Knowledge Statement Condition | Criteria | Blooms
Verh level
1 Evaluate Awareness on mother tongue influence and
neutralize itin order to improve fluency in LS

spoken English.

2 Understand | The different aspects of the languapge with
emphasis on LSRW skills and make use of L2
different strategies in discussions.

3 Apply knowledge of vocabulary and skills in various
lanpguage learning activities L3

4 Analyze Specch sounds, stress, rhythm, intenation and
syllable division for Better listening and speaking L4
comprehension,

5 Evaluate The acceptable etiguetie essentials in soclal and
professional presentations,

UNIT - 1 ' i v [
1. Phonetics
2. Non - verbal communication
23_ Vocabulary (waord formation, one word substitutes, words often misused & confused, collocations
idioms & phrases) ~
UNIT-0 i |
1. Reading Comprehension
2. JAM
3. Distinction between Native and Indian English aceent {(Spesches by TED and Kalam).
UNIT - I |
1. Situational dialogues/Giving Directions

2. Describing objects/places/ persons
UNIT - IV |

1. Fun - Buzz (Tongue twisters, riddles, puzzles etc)

2 Farmal Presentations

UNIT-V |
(1. Debate (Contemporary / Complex topics)

2. Group Discussion

Software Source

[K-Van Selutions Software

Reference Books:

[Teaching English - British Council




Mapping of course outcomes with program outcomes

co | P01 PD2 | PO3 | PO4 POS | PO& PO7 | PORE PO9 | PO10 | PO11  PSO1 | PSO2 |
co2 ' b j |
Co3 | 2 | i
co4 3 ' |
Co5 a ]
Corelation Matrix
co ml'c-ﬂ:unlage ol contact co Program  PO(s): Action verb " Level of
hours over the total Cutcome  and BTL Correlation
planned contact hours (P0y) (for PO1 to POS) (0-3)
[Approx. Hrs)
% | corr  Verb BTL _
1 9 25 | 3 Evaluate | LS P09 Thumb Rule [
2 fi 16 2 Understand | L2 POS8 Thumhb Rule 2
[E] 6 162 Apply L3 PO9 Thumb Rule 712
4 & 16| 3 Analyze L4 PO Thumhb Rule 3
5 9 25| 3 Evaluate L5 PO9 Thumi Rule 3

Justification Statements:

CO1: Evaluate awareness on mother tongue influence and neutralize it in order to improve
Muency in spoken English.
Action Verh: Evaluate (L.5])

CO1 Action Verb Evaluate is of BT 5 Using Thumb rule, L5 correlates POG 1o POT1 as high (3)

COZ: Understanding the different aspects of the language with emphasis on LSRW skills and
make use of different strategies in discussions

Action Verb: Understand [1.2)

CO2 Action Verb Understand is of BTL 2. Using Thumb rule, L2 correlates POG to PO11 as moderate
(2)

CO3: Apply knowledge ol vocabulary and skills in various language learning activities
Action Verb: Apply (L3)
CO3 Action Verb Apply is of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate (2).

CO4: Analyze speech sounds, stress, rhythm, intonation and syllable division for better
listening and speaking comprehension

Action Verb: Analyze [L4)

CO4 Action Verb Analyze is of BTL 4. Using Thumb rule, L+ correlates PO6 1o POL1 as high (3).

C05: Evaluate the acceplable etiquette essentlials in social and professional presentations.
Action Verb: Evaluate {L5]
CO5 Action Verb Evaluate is of BTL 5. Using Thumb rule, L5 correlates PO6 to PO11 as high (3).
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Course Outcomes:

After studying the course, student will be able to

CO1: Analyze the properties ol light for solving ¢ngineering problems.

CozZ:
C03:
CD4:

Understand the hasic concepts of electromagnetic induction.
Evaluate the crystallite size using X-ray diffraction.
Analyze the basic properties of dielectric and magnetic behavior of the given material.

CO5: Evaluale the basic parameters of a given semidconductor material
COy | Action Verh | Knowledpe Statement Condition Criteria Bloogms
—— P i - L - Iwel

1 Analyze The propertics of light for solving L4
engineering problems,

2 Lliderstmnd I'he busic cunce pls ol electromap e L2
induction.

3 Evalume The crvstallite sise LRI X=riy LS

dilTroetion,

4 Analyre The basic propemics of diclectne and L4
magictic belavior of the given
melirinl.

5 Evaluate The basic parameters of a given L=
semiconducton maleral

o ] OnoLh o dn e D

9,

15.

10
|8
12.
13.
4.

| List of Experiments

Determination of the thickness of the wjre_uﬁlng wedge shape method. (CO1)

. Determination of the radius of curvature of the lens by Newton's ring method. {(CO1)

. Determination of wavelength by plane diffraction grating method. (CO1)

. Dispersive power of a diffraction grating. {(CO1})

. Stucly of the Magnetic fleld along the axis of a circular coil carrying current, (CO2)

. Study the variation of B versus H of the mapgnetic material (B-H curve) (CO4)

. Determination of the numerical aperture of a given optical fiber and angle of acceptance. (CO1)

. Determination of Hall voltage and Hall coefficient of a given semiconductor using Hall Effect

(CD5)
Determination of the energy gap of a semiconductor. (COS)
Determination of crystallite size using X-Ray diffraction spectra. (CO3)
Determination of Wavelength of LASER using diffraction grating. (CO1)
Determination ol particle size using LASER. (CO1)
Determination of the resistivity of semiconductar by Four probe method, (COS)
Determination of dielectric constant by charging and discharging method, (C0O4)
Study the temperature dependence of resistance of a thermister. (CO5)

Reference Books:

|1 5. Balasubramanian, M.N.Srinivasan, "A Text book of Practical Physies"-8 Chand Publishers, 2017,
'2 http: ,.F'fvl:lh amrita.edufindex. php—vlﬂU"I”.:lh‘i, Amrita [lmw:nll}r

~Mapping of course outcomes with program outcomes

co | Po1 POZ | PO3 | POA POS | PO6 PO7 | POB P09 | PO10 | PO11  PSO1 PSOZ |
coi| 3 | 3 ' |

coz| 2 1 |

o3 3 3 |

Co4 3 3

co5| 3 3




Corelation Matrix:

CD | Percentage of contact co Program  PO([s): Action verb Level of
hours over the total Dutcome  and BTL Correlation
planned contact hours (PO) (for PO1 to POS) (0-3)
Lesson | % correlation Verb BTL
Plan
(Hrs)

1 9 28 3 PQ1, PO1: Apply [L3), 3

Analyze L4 PO PO4: Analyze (L4) 3

2 6 16 2 L2 PO, POL: Apply [L3), 2

Understand P4 PO Analyze [L4) 1

3 6 16 2 L3 PO1, PO1: Apply (L3}, 3

. el Evaluate | | po4 PO% Analyze (14) 3

4 ° - 3 L4 PO1,  POL: Apply (L3). 3

Analyze P04 PO4: Analyze [14) 3

5 | 6 e ' 2 L5 PO1, POL: Apply (L3), = 3

Evaluate PO4 PO4: Analyze (L4) 3
o

Justification Statements:

O Analyee the propertics of Hghit for solvieg engincoring problems,

Action Verb: Analyee (L4)

PO Verbs: Apply (1.3)

MM Verb: Analvee (1L4)

CO0 Avtion Verb is greater than PO verb by one level: Theretore. corelotion s high (3.
COl Acnion Verb is egqual o PO verh: Therelore, conelation i hagh (3)

CO2: Understand the basic concepts of electromagnetic induction. Action

Verb: Understand (1.2)

PO Werbs: Apply (L3)

M Yerbe Analyec (L4)

CO2 Action Yerb is less than POL verh by one level, Therelone comelation (s moderae (2), ©02
Action Verb is greater than POT verb by two levels, Therefore comelation is low (1)

CO3: Evaluate the crystallite sbee using X-ray diffraction. Action

Vierh: Evaluanic (1.5)

PO Verhs: Applv (L3)

MO Verb: Analyaze (L4)

CO3 Acuon YVerb level s arcoter thon PO L acoon verd by twa levels; Thereforne correlation s high (3) C03
Acnon Verhodewel s greater than POJ aciion serh by one level; Thorelore correlanon s high (3).

CiMd: Amalyre the hasic propertics of dicleciric and magnetic hohavior of the given material. Action

Verb: Analvee (1L4)

MO Verbs: Apply (L3)

PO Verh: Analyee (1L4)

COE Action Verb is preater than PO verb by ome level: Therelove comelntion is high (3), COd
Action Verb is equul e PO verb; Therefore corvelation is high (30

COS5: Evaluate the basic parameters of o given semiconductor material.

Action Verb: Evaluate (L5}

MO amad O Verb: Apply (L.3)

COS Action Verb v greater than PO verb by ower levels: There fore comrelpriom s high (33, CO%
Action Verb is greater than PO0 verb by one level: Therefore comelatlon is high (3
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Course Code Year & Sem Livac P| C |
) T . Probl Solving And P ing Lab ! - S ”
‘ Z0AES3302 1 roblem Solving And Programming ol o I 3 1'5!

Course Outcomes:

After studying the course, student will be able 1o

CO1: Analyze the basics of computer and cancepts of Clor writing simple programs.

C02: Analyze the control statements for solving the problems using €

CO3; Design the algorithm for implementing complex problems using C.

CO4: Analyze the arrays to store and retrieve the elements.

CO5: Apply the different sorting technigues for solving real world problems.

CO | Action Knowledge Statement Condition  Criteria Blooms

Verb level
the basics ef computer ;

CO1 | Analyze and concepts ““:I for writing simple programs. 14

CO02 | Analyze the control statements using C for solving the problems L4

; : for implementing complex
C03 | Design the algarithm using C pr nhhﬂus B R Lt
o to store and retrieve the

CO4 | Analyze the arrays aleisits L4

the different sorting for solving real world

S techniques problems -

Lisi of Experimenis

1. Assemble and disassemble parts of a Computer (C0O1)

2. Designa C program which reverses the number[CO1])

3. Design a C program which finds the secopd maximum number among the given list of
numbers. (CO2)

4. Construct a program which finds the kth smallest number among the given list of numbers.
(Coz)

5. Design an algorithm and Implement using C language the following exchanges a — b~ ¢~ d
— afC02)

6. Develop a C Program which counts the numboer of positlve and negative numbers separately
and also compute the sum of them. [CO2)

7. Implement the C program which computes the sum of the first n terms of the series Sum = 1 -
3+ 5-7+49(C02)

8. Design a C program which determines the numbers whose factorial values are between 5000
and 32565, (CO2)

9. Design an algorithm and Implement using a C program which linds the sum ol the Infinite
series 1 -x2/20 + xw4/4! - x6/6! + _ ....(CO33)

10. Design a C program Lo print the sequence of numbers in which each number is the sum of the
three most recent predecessors, Assume [ivst three numbers as 0, 1,and 1. (CO3)

11. Implement a C program which converts a hexadecimal, octal and binary number to decimal
number and vice versa, (CO3)

12. Develop an algorithm which computes the all the factors between 1and 100 for a given number
and implement it using C. (CO3)

13, Construct an algorithm which computes the sum ol the factorials of numbers hetween m and
n. [CO3)

14. Design a € program which reverses tho clements of the array. (CO4)

15, Given a lst of n numbers, Deslgn an algorithm which prints the number of stars cquivalent to
the value of the number. The starts for each number should be printed horizontally, [CO4)

16, Implement the sorting algorithms g, Insertion Sort b Exchange sort ¢ Selection sart «
Partitioning sort, (COSB)

17. Mustrate the use of autn, static, register and external variables. {CO5]

18, Design algorithm and implement the operations creation, insertion, deletion, traversing on o
singly linked list, [COS5])

19. Develop a C program which takes two numbers as command line arguments and finds all the
cammuon factors of those two numbers, (COS5)

20. Design a C program which sorts the strings using array of pointers. (CO5)

Instructors may add some experiments to the above list. Moreover, 50% ol the experiments are to




be changed every academic year, Instruciors can choose the experiments, provided those

experiments are not repetitions.

Mapping ol course ouleames with program oulcomes

Co PO1  PO2 | PO3 | PO4 POS | PO& PO7 | POB PO9 | PO10 | PO11  PSO1 PSO2
col1 3 3 B o a 2 I
‘coz| 32 3| 3 3 3 1T 2z |
co3 3 3| & 3 3 3 2 |
co4 | 3 3 3 3 3 3 2| 2z
cos 3 3 3 Z 3 2 2
Corrclation matrix
Uit No. BTL Program PO Action Yerb and BT, Lavel of
Cu's Action verh Outeome (PO7 | (for POV 1o POLL Caorrelation (-3}
: PO1 PO1: Apply(L3) 3
! AL Andbyee S POZ: Review(L2) 3
POI POI :I_xpptj'{Ile N i 3
PO2 PO2: Identify (L3) 3
2 CO2: Anulyvee L4 PO3 P03 DeveloplL3) 3
POM PO4: Analvze (L4) 3
PO OS5 Apply (1.3} k)
(B ]| PO Apply(L3) 3
P02 P2 Formulate (L6) 3
S PO3 PO Design(l6) 3
3 O3z Design L6 POM PO: Analyze (14) 1
PYS ¥ Create (L) 3
POy Pirl1: Thumh rule i
PO POL: Apply(1.3) 3
P2 M2 ldentify (L) 3
i ? P03 M3 Developil3) 3
I L pos PO4: Analyze (1.4) 3
POS POS: Apply (L3 3
PO O Thumb rule 3
POL POL: Apply(L3) 3
g B4 PO2: Identily (L3) 3
5 COS: Apply L3 PO3 PO3: Develop(L3) 3
P4 P Analvee (L4) 2
POS POS: Apply (L) 3

Justification Stalements:

CO1: Analyze the basic cancepts of C for writing simple programs.
Action Verb: Analyze (L4)

P01 Verb: Apply (L3)

CO1 Action verb is Greater than PO verh, Thervlore, the correlation is high{3)
PO2 Verb: Review (L2)

CO1 Action verb s greater than POZ verb. Therefore, the correlation is high (3)

CO02: Analyze the control statements for solving the problems.

Action Verb: Analyze (1L.4)

PO1: Apply [L3)

CO2 Action verb is greater than as PO1 verb. Therefore, the correlation is high {3)
PO2: identify (L3)

CO2 Action verb is greater than as PO2 verb. Thercfore, the correlation is high (3)
PO3: Develop (L3)

CO2 Action verb Is greater than as PO3 verb, Therefore, the carrelation is high {3)




PO4: Analyze (L4)

CO2 Action verh is same as PO4 verh, Therefore, the correlation is high (3)

PO5: Apply (L3)

CO2 Action verb is greater than as POS verh, Therefore, the correlation is high [2)

€03: Design the algorithm for implementing complex problems using C.
Action Verb: Design (L6)

PO1: Apply [L3)

CO3 Action verb is greater than as PO1 verb. Therefore, the correlation ts hagh (3)
PO2: Formulate[L6)

CO3 Action verb is same as PO2 verh. Therefore, the correlation is high (3)

PO3: Design (L6)

CO3 Action verb is same as P03 verb, Therefore, the correlation is high (3)

PO4: Analyze (L4)

GCO3 Actlion verb Is greater than as PO4 verb. Therefore, the correlation s high (3)
PO5: create (L&)

€03 Action verb is same as POS verb, Therelore, the correlation is high [3)

PO11: Thumb rule
Algorithms analysis is learning process to find the solution better manner the correlation is high (3)

CO4: Analyze the arrays to store and retrieve the elements.

Action Verb: Analyze (L4)

PO1: Apply [L3]

CO4 Action verb is greater than as PO1 verb. Therefore, the correlation is high (3)
PO2: idetify(L3)

CO4 Action verb is greater than as PO2 verb. Therelore, the correlation is high (3)
PO3: Develop (L3)

CO4 Action verb is greater than as PO3 verb. Therefore, the correlation is high (3)
PO4: Analyze (L4)

CO4 Action verb is same as PO4 verh. Therefore, the correlation is high (3)

POS: Apply (L3)

CO4 Action verb is greater than as PO5 verb. Therefore, the correlation is high (3)

PO11: Thumb rule
Data analysis is the trending approach in the current days Therefore, the correlation is high (3)

CO5: Apply the different sorting technigues for snlving real world problems,

Action Verb: Apply (L3)

PO1: Apply (L3)

CO5 Action verb Is same as PO1 verb. Therefore, the correlation is high [3)
PO2: idetify{L3)

C05 Action verb is same as POZ verh. Therefore, the correlation is high (3)
PO3: Develop (L3)

CO5 Action verb is same as PO3 verh. Therefore, the correlation is high (3)
PO4: Analyze (L4)

CO5 Action verb |s less than PO4 verb by one level, Therefore, the correlation is medium (2)
PO5: Apply (L3}

CO5 Action verb is same as PO5 verh, Therelore, the correlation is high (3)
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Sl. | Category | Course Course Title Hours per Credits| CIE SEE TOTAL
No Code week
L|T/Le| P C
’ Profability and Statstics
RS g4 :
1 i i 2 _f-'l q a0 TO 100
Mumerical Methods
BS 190
: Ak 31_ _ - % & i _ 3 Aan 70 il _I['Iﬂ
ES  |20AEszzez Dosies ofPython s| 2z
3 1 _ Programming 0 3 | 30 70 100
4 ES LOAFSIE0S  Data Structures 4 i 3 30 70 1od
5 ES Z0AES3307 Web Design 1 4 3 an T 100
ES LAB | 20AEST304 Basics f!lf"ll‘]ﬂhun sl i 2 A i - .
o - Programmimg Lah z - ==
7 | BS LAR | 20ARS9918  Computation Lab 0| 0 b | 1S 7o 100
d ES LAB | 20AFES3306 Data Structures Lab 4 il 15 3 70 100
? M FBAMCS903 Environmental Studiey 11 4 i i1 30 ] 30
Tuotal :n:dlm 19.5 270 560 B30
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N A S "
‘- l; ﬂ":;;gfﬂd; --“ar:l sem Probability and Statistics | L L :— ‘; 1
. Course Outcomes:
After studying the course, student will be able to
CO1: Understand the discrete and continuous data through various statistical methods.
C02: Analyze the concepts of probability, Baye's theorem and its applications,
CO03: Analyze the discrete and continuous probability distributions for random data.
CO4: Apply the techniques for testing of hypothesis for large samples.
CO5: Apply the technigues lor testing of hypothesis for small samples.
CO | Action Knowledge Statement Condition Criteria | Blooms
Verb level
CO1 | Understand | the discrete and continueous data through statistical L2
methods, |
CO2 | Analyze The concepts of probability and its L4
applications
CO3 | Analyze “The discrete and continuotis for random data. L4
_probability distributions
CO4 | Apply The techniques lor testing of For large somples L3
hypothesis
CO5 | Apply The technigues [or testing ol For small samples L3
hypothesis
[ONIT - 1 Descriptive statistics and methods for data science 9 Hrs

Data science, Statistics Introduction, Population s Sample, Collection of data, primary and secondary
dﬂl.l Type of variable: dependent and independent Categorical and Continuous variables, Data
vmnll?attun Measures of Central tendency, Measures of Yariabllity {(spread or variance) Skewness
,I{urtn'iis correlation, carrelation coefficient. rank correlation, regression coefficients, principle of least
squares, method of least squares, regression lines

CUNIT - 11 ~ Probahility [ 9 Hrs
Probability, probability axioms, addition law and multiplicative law  of probability, conditional
probability, Baye's theorem, random variables (discrete and continuous), probability density funcrions,
@pmperﬁes; mathematical expectation.

CUNIT - 1l Probability distributions | 9 Hrs
iF'mhah'iIiry distribution - Binomial, Poisson approximation to the hinomial distribution and normal
distribution-thelr propertics.

I

C UNIT - WV Estimation and Testing of hypothesis, large sample tests | 9 Hry
:l'hlilll.‘lﬂﬂn parameters, statistics, =sampling distribution, point  estimation, Formulation  of  null
h_vpnthems alternative hypothesis, the critical and acceptance regions, level of significance, two types
.nf errors and power of the test, Large Sample Tests: Test for single proportion, difference of proportions,
ftest for single mean and difference of means. Confidence intorval for parameters in one sample and two
5513 mple problems.

UNIT -V Small sample tests | 9 Hrs
| Student t-distribution [test for single mean, two means and paired t-test], testing of equality of
wvartances (F-test), x2 - test for goodness of fit.
_ Textbooks: '

I Miller and Freunds, Probability and Statistics for Engineers,7 fe, Pearson, 2008,

1 8.0 Gupta and V.K. Kapoor, Fundamentals of Mathematical Statistics, 11 /e, Sultan Chand &
Sons Publications, 2012.

Reference Books:

. S.Chand Pl"uhablllty and Statistics, Dr. T.KV. Iyvengar, Dr. B.Krishna Gandhi, S.Ranganatham,
DrMV.S S5 N.Prasad

2, 5. Ross, o First Course in Probability, Pearson Education India, 2002,

3.  W. Feller, an Introduction to Probability Theory and its Applications, 1/0, Wiley, 1968,




Mapping of course outcomes with program outcomes

co | po1 P02 | PO3 | PO4 POS5 | PO6 PO7 | POB POY | PO10 | PO11  PSO1 PSO2
co1 |1 |
| co2 3 i
o3 E
co4 | 3
cos |3 |
Correlation matrix
CO | Percentage of contact hours co Program | PO[s): Action Level of
over the total planned Outcome | verband BTL Correlation
_contact hours (PO} (for PO1 to (0-3)
Lesson % ~correlation  Verb BTL PO5)
Plan (Hek | L " _ | VO -—
1 i1 15.06 2 Understand | L2 PO2 Analyze (L4 1
2 |15 2052 3 Analyze L4 | PO2 Analyze (L4) 3
3 |16 219 3 Analyze L4 | PO2 Analyze (14) 3
4 16 219 3 Apply L3 PO1 Apply (L3] 3
5 14 20 3 Apply L3 | rot Apply (1.3) 3

Justification Statements ¢

Co1:

Understand the diserete and continuous data through various statistical methods.

Action Verb: Understand (L2)

PO2 Verbs: Analyzof{Ld)

CO1 Action Yerb Is low level to POZ verb by twa levels: Therelore correlation s low [1).
C02: Analyze the concepts of probability, Baye's theorem and its applications.

Action Verb: analyze (L4)

PO2 Verbs: Analyze {L4)

CO2 Action Verb Is equal to POZ verb; Therefore corvelation is high [3).
CO03: Analyze the discrete and continuous probability distributions for random data.

Action Verb: Analvze [L4)

P02 Verb: Analyee (L4)

€03 Action Verb level is equal to PO2 verb; Therefore correlation is high (3],
CO4: Apply the techniques for testing of hyvpothesis for large samples

Action Verb: Apply (L3)

PO1 Verb: Apply(L3)

CO4 Action Verb level is equal to POL verb; Therefore corvelation is high [3).
CO5: Apply the technigues for testing of hy pothesis for small samples.

Action Verb: Apply

PO1 Verb: Apply (L3)
CO5 Action verb is equal 1o PO1 verb ; therefore the correlation is high [3).
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Course Code  Year & Sem : LiTme p
Numerieal Methods

£

20ABS9921 11 4| 2 0 3

Course Dulcomes;

After Studying the Course, student will be ahle to

CO1: Understand the concept of errors in numerical computations and series approximations.
CO2Z: Apply the iteration methods to selve Algebraic, Transcendental and Simultaneous Eqguations,
CO3: Analyze the relevant numerical technigues for interpolation with equal and unequal intervals,
CO4: Analyze the concepts of Curve fitting, Numerical differentiation and integration technigues.
CO5: Evaluate the numerical solutions of ordinary differential eguations by using different methods.

CD | Action Knowledge Statement Condition | Criteria | Blooms
| Verb level

the concept af errors in numerical L2
computations and series

cot | wROsrstand approximations.

ter solve Algebraic, | L3
02 . Apply the iteration methods ;[31::?[:?::;T‘LILE1:$5|:r]li‘.lq:::::iuns.
co3 | Analyze ;]r-::_‘:,ll::'::lldr:::muif_1] technigues ::lt::;:;ll{:éland uncgal L4
the concepts of Curve fitting, L4
CO4 | amtyae | Mimeril ety
COs ' Evalugts the numerical solutions of by using different L5

ordinary differential equations methods,

UNIT - 1
Errors in Numerical computations: Errors and thewr Accuracy, Mathematical Prelimmaries, Errors and
their Analysis. Absolute, Relative and Percentage Errors. A gencral error formula, Error in a seric
approximation.

LNIT - Il

Solution of Algebraic and Transcendental Equations: The Bisection Method — The Method of Falsg
Position— Newton-Raphson Method, Solution of linear simultaneous equation: Crout's triangularisation
method, Gauss - Seidal iteration method.

UNIT = 11l | Y

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

UNIT - IV [

Curve fitting: Fitting of a straight line -~ Second degree curve - Exponential curve-Power curve by
method of least squarcs. Numerical Differentiation for Newton's  interpolation formula. Numerical
Integration: Trapezoidal rule - Simpson’s 173 Rule - Simpson's 38 Rule,

UNIT -V |

Numerical solution of Ordinary Differential equations: Solution by Taylor’s series-Picard’s Method of
successive Approximations-Euler's Method- Runge - Kutta Methods. Numerical solutions of Laplacs
equation using finite difference approximation.

Textbooks:

1. Higher Engincering Mathemaues. B.S.Grewal, Khanna publishers.

2. Introductory Methods of Numerical Analysis, 8.5 Sastry, PIII publisher.
Reference Books: ' ' ' - '




1. Engincering Mathematics, Volume - 11, E. Rukmangadachari Pearson Publisher.

2 Mathematical Methods by T.K.V, Iyvengar, B.Knshna Gandhi. S.Ranganatham and
M.V.S.5.N.Prasad. S.Chand publication.

3. Higher Engineering Mathematics, by B.V.Ramana, Me Graw Hill publishers.

4. Advanced Engineering Mathematics, by Erwin Kreyszig, Wiley India.

Mapping ol couwrse ouleomes with program ouleomes

co PO1  POZ | PO3 | PO4 POS5 | PO6 PO7 | POB PO9 | PO10 | PO11  PSO1 PSOZ
co1| |2 . ) 1) | . )
CDZ | 3
co3 |
Co4
 COS

fad| G| R}

Correlation matrix

Unit | CO Program "O(s) :Action Level of
No. | Lesson LS Corre | Co's Action BT Outcom ¢ Verband BTL(lor Correlation
plan(Hr lation | verh L (PO) PO1 ta PO11) (0-3)
s)
1 |10 14 3 | CO1: Understand | L2 POZ PO2: Analyze (L4) | ,
e 214 2 | coz: Apply L3 POl FO1: Apply(L3) 3
15 214 "
3 3 | cos: Analyze 4 POZ PO2: Analyze (L4) | 4
4 |28 228 3 | €os: Analyse | B4 POZ ros Al (8 |2
3 20 3 | CO5: Evaluate | L5 POZ ROz Analyem ). |5
- — p e
%

Justification Statements;:

CO1; Understand the coneept of ¢rrors i numencal computations and scrics approsimition
Action Verb: Understand (1.2)

PO2 Verbs: Analyze (L4)

CO1 Action Verb is low level to PO2 verb by one level; Therefore correlation is moderate {2).

C02: Apply the iteration methods to solve Algebraic, Transcendental and Simultaneous Equations.
Action Verb: Apply (L3)

P21 Verbs: Apply (L3)

CO2 Action Yerb is equal to PO1 verb; Therefore correlation is high (3).

€O03: Analyze the relevant numerical techniques for interpolation with equal and unequal intervals.
Action Verb: Analyze L4}

PO1 Verb: Analyze (L4)

CO3 Action Verb level is equal to PO1 verb Therefore carrelation is high (3).



CO4: Analyze the concepts of Curve fitting, Numerical differentiation and integration technigues.
Action Verb: Analyze (L4)

P02 Verb: Analyze {L4)

CO4 Action Verb level is equal to PO2 verb; Therefore correlation Is high (3).

CO5; Evaluate the numenical solutions of erdinary differential equations by using different methods.
Action Verb: Evaluate (L5)

PO2 Verb: Analyze (L4)
COS5 Action verb is high level to PO2 verb; therefore the correlation is high (3).
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Course Code  Year & Sem LiTme p | ¢ |
SOAESII00 Th Basics of Python Programming ] 5 T3
Course Outcomes:
Alter studying the course, student will be able to
C01: Understand the Basic comcepts of python programming to build scripts in [DLE,
CO2: Apply the modularity techniques to nvoke user defined onctions,
CO3: Apply the concepl of Strings and Lists to perform iterative operations on data.
CO4; Apply the Mutable and Immutable data types to perform python Programs,
CO5: Analyze the oops concepls to develop applications with reusability.
COD | Action Knowledge Statement Condition Criteria Blooms
Verb level
CO1 | Understand | the Basic concepts of to build scripts in IDLE L2
]'I:rll'lﬂl'l EII'IHEI'EHTH‘IIII'IH a
CO2 | Apply the modularity to invoke user defined 13
techniques functions
CO3 | Apply the concupt of Strings to perform iterative 13
and Lists operations on data :
CO4 | Apply the Mutable and to perform L2
Immutable data types python Programs
CO5 | Analyze the oops concepls te develop applications with L4
reusability . !
UNIT - | [ [ 9Hrs

Introduction: What is a program, Running python, Arvithmetic operators, Value and Types. Variables,
Assignments and Statementls: Assipnment stalements, Script moede, Order of operations, string
operations, comments. Functions: Function calls, Math functions, Compasition, Adding new Functions,
Definitions and Uses, Flow of Execution, Parameters and Arguments, Variables and Parameters are local,
Stack diagrams, Fruitful Functions and Void Functions, Why Functions,

UNIT - 1I I 22 = | 9 Hrs
Case study: The turtle module, Simple Repetition, Encapsulation, Generalization, Interface design,
Refactoring, docstring, Conditionals and Recursion: floor division and modulus, Boolean expressions,
Loglcal operators, Conditional execution, Alternative  execution, Chained conditionals, Nested
conditionals, Recursion, Infinite Recursion, Keyvboard imput. Fruitful Functions: Return wvalues,
Ineremental development, Composition, Boolean funcltions, more recursion, Leap of Faith, Checking
types

UNIT - HiI | | 9 Hrs
Iteration: Reassignment, Updating variables, The while statement, Break, Square roots, Algorithms,
Strings: A string s a sequence, len, Traversal with a for loop, String slices, Strings are immutable
Searching, Looping and Counting, String methods, The in operator, String comparison, Case Study
Reading word lists, Search, Looping with indices, Lists; List s a sequence, Lists are mutable, Traversing
a list, List operations, List slices, List methods, Map filter and reduce, Deleting elements, Lists and
Strings, Objects and values, Aliasing, List arguments. )

Tt T ik nadiii Tanm
Dictionaries: A dictionary is a mapping, Dictionary as a collection of counters, Looping and dictionaries
Reverse Lookup, Dictionaries and 1ists, Memos, Global Varinbles, Tuples: Tuples are immutable, Tuplé
Assignment, Tuple as Return values, Variable-length argument tuples, Lists and tuples, Dictionaries and
tuples, Sequences of sequences, Files: Persistence, Reading and writing, Format operator, Filename and
paths, Catching exceptions, Databases, Pickling, Pipes, Writing modules. Classes and Objects:
Programmer-defined types, Attributes, Instances as Return values, Objects are mutable; Copying.

UNIT -V | | 10Hrs
Classes and Functions: Time, Pore tunctions, Maodifiers, Prototyping versus Planning Classes and
Methods: Object ornented features, Printing abjects, The init method, The __ str_method, Operatm
overloading, Type-based Dhispatch, Polymarphism, Intevface and Tmplementation  Inheritance:  Carc
ohjects, Class attributes, Comparing cards, decks, Printing the Deck, Add Remove shuffle and sort,
Inheritance, Data encapsulation. The Goodies: Conditional expressions, List comprehensions, Generator
expressions, any and all, Sets, Counters, default dict, Named tuples, Gathering keyword Args

Textbooks:

1. Allen B. Downey, “Think Python®, 2nd edition, 5PD/Q Reilly, 2016,
Reference Books: _ )




1. Martin C.Brown, "The Complete Reference: Python™, McGraw-Hill, 2018
2. Kenneth A, Lambert, B.L Juneja, "Fundamentals of Python", CENGAGE, 2015.
3. B MNageswara Rao, "Core Python Programming”’, 2nd edition, Dreamtech Press, 2019

Mapping of course sufcames with progrom sulcomes

co | POl i1 F L] 04 M35 PO PO7 o o o0 P11 FS01 PSOZ
cor | 1 1 2
coz | 3 3 3 3 2 2 2
o3 | 3 | i i ' 3 1 z 3 I
o+ | 3 3 3 2 2 2 2
cos | 1 A i 3] I | i | 2
Corrclation matriy
[l it [ah) Program | POs)zAction Verband | Level of
N Lessom | " T Correlation  Co's Actionverh 8L Ouicome | BlLifor POT to POLL) | Correlation
planiHrs) irm (0-3)
(L8]] PO Applvil) 1
I 19% 2 COb Understand 12 P2 PO Review(1.2) A
POS POS: Applyi L3} 2
(L8] Py :lppl:r[[ & 1 3
P2 U2 Heview (1L.2) 3
ey [L# L] PO Develop (1L.3) 3
L b MY § AN 3 oy B pos POS: Apphy(L3) 3
P PO Thumbs rule 2
(4] POM: Applvl3) k]
P2 PO Review (1.2) i
im 19% 2 CO3 : Apply 13 PO3 POR: Develop (1.3) 3
PO POd: Analyee (14) 1
2
PO PO 1 Thumb rule
(RH]] PO Applvild) 3
P2 P2: Heviewil2) 3
4 v 17% 2 COd : Apply 1 ro PO Develop (1.3) 3
Pox PO Analvee(l4) 2
(L] PO Bz Thumb rule 2
Fo PO :ApplyviT3)y 3
' PO PO2: Review (1.2) 3
51 W 3 COS : Analvae WU PO PO3: Develop (1.3) 3
P PO Analvee (L4) 3
(R8I0 PO Lz Thomb rule 2
53 100 % |

Justification Statements :

CO1: Understand the Basic concepts of python programming to build scripts in IDLE..
Action Verb : Understand(1.2)

PO1 Verb : Apply(L3)

CO1 Action verb is less than PO1 verh by one level, Therelore the correlation is medium (2)
POZ Verb ; Review[L2)

€01 Action verb issame as PO2 verb.. Therefore the correlation is high {3)

POS; Apply(L3)

CON Action verb is less than POS verb by one level. Therefore the correlation is medium (2)

CO2: Apply the modularity technigues to invoke user defined functions,
Action Verb : Apply [L3)

PO1: Apply(L3)

CO2 Action verb is same as PO verb, Theretore the correlatian is high (3)

PO2: Review [L2)




CO2 Action verb is greater than PO2 verb, Therefore the correlation high (3)

PO3: Develop (L3]

CO2 Action verb same as PO3 verb. Therefore the correlation high [3)

POS5: Apply(L3)

CO2 Action verb same as PO5 verb. Therefore the correlation high [3)

PO11: Thumb rule

For some modular applications user defined functions are created to meet societal needs, Therefore
the correlation is medium (2)

CO3: Apply the concept of Strings and Lists to perform iterative operations on data.
Action Verb : Apply(L3)

PO1: Apply(L3)

CO3 Action verb is less than PO1 verh by two level, Therefore the correlation 1s medium (2)
PO2: Review (L2)

€03 Action verb {5 greater than PO2 verb. Therefore the correliation s high (3]

PO3; Develop (L3)

CO3 Action verb is same level as PO3 verb. Therefore the correlation is high (3)

PO4: Analyze (L4)

CO3 Action verb is less than one level as PO4 verb, Therefore the correlation is medium {2)
PO11: Thumb rule

For some of python Program Concepts are used to create programs. Therefore the correlation is
medium (2)

CO4: Apply the Mutable and Immutable data types to perform python Programs.
Action Verb : Applv(L3)

PO1: Apply(L3)

CO4 Action verb is same as PO1 verb by one level, Therefore the correlation is high (3)

PO2: Review(L2)

C04 Action verb is greater than PO2 verb. Therefore the correlation is high (3)

PO3: Develop (1.3)

CO4 Action verb is same as PO3 verb. Therefore the correlation is high [2)

PO4: Analyze(L4)

CO4 Action verb is less than one level as PO4 werh, Therefore the correlation is medium (2]

PO11; Thumb rule

For some of python Frogram Congepts are used to create programs Therefore the correlation s

mecium(2)

CO5: Analyze the oops concepts to develop applications with reusability.
Action Verb : Analyze(L4)

PO1: Apply(1.3)

COS5 Action verb is greater than PO1 verb. Therefore the correlation |s high (3)
PO2: Review [L2Z)

COS5 Actlon verb 1s greater than PO2 verb. Therefore the correlation |s high (3)
PO3: Develop (L3)

CO5 Action verb s greater than PO3 verb. Therefore the correlation is high (3)
PO4: Analyze (L4)

CO5 Action verb is same level as PO4 verb. Therefore the correlation is high (3)
PO11: Thumb rule

For some of python Program Concepts are used to create programs. Therefore the correlation is

medium (2}
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{AUTONOMOUS)
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Course Code Year & Sem Livac P | C
—— — Data Structures =1 -
20AES3305 1-11 4| 2 | 0| 3|
Course Qutcomes:
After studying the course, student will be able to
CO 1: Understand the basic concepls of an Algorithm to measure its performance
CO 2: Apply the Linear Data Structure to arrange the data in memory
CO 3: Apply the Non-Lincar Data Structure to organise the data in hierarchical structure
CO 4: Evaluate the real time problams using graphs and hashing technigues
CO 5: Apply the File handling and sorting methods to rearrange the data.
CO | Action Knowledge Condition Criteria Blooms
Verb Statement level
co1 the basic concepts ol to measure its ;
B Understand | 0, gorithm performance L2
Co2 At the Linear Data to arrange the data in 13
_|TPPY I svuwewre |  memery
C03 Appl the Non=Lincar Data to organize the datain 13
pPply Structure hierarchical structure -
co4 | . the Real Time using Graphs and
Evaluate Problems Hashing Technigues L5
cos the File handling and )
Apply sorting methods . to rearrange the data L3
| UNIT -1 | 9 Hrs
Introduction

EMguriLhm Specification, Performance analysls, Perlormance Measurement, Arrays: Arrays, Dynamlcally
Allocated Arrays. Structures and Unions. Sorting: Motivation, Quick sort, how fast can we sort, Merge
mort, Heap sart
CUNIT -11
Stack, Queue and Linked lists
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, Representing
Chains in €, Linked Stacks and Queues, Additional List Operations, Doubly lLinked Lists.

UNIT - 11l | 9 Hrs
| Trees
Introduction, Binary Trees, Binary Tree Traversals, Additional Binary Tree Operations, Binary Search
Trees, Counting Binary Trees, Optimal Binary search Trees, AVL Trees. B-Trees: B- Trees, B + Trees.
UNIT - IV - [ @ Hrs

[ 9 Hrs

The Graph Abstract Data Type, Elementary Graph Operations, Minimum Cost Spanning Trees,
i!ihn-t‘l[‘:.l Paths and Transitive Closure

éHashi ng: Introduction to Hash Table, Static Hashing, Dynamic Hashing.

| UNIT=-V [ 9 Hrs

i'ﬁies and Advanced sorting

[File Organization: Sequential File Organization, Direct File Organization, Indexed Sequential File
E{}rgunm.'itiun.

Advanced sorting: Serting on Several keys, List and Table sorts, Summary of Internal sorting, External
[sorting,

' Textbooks:

1. Ellis Horowitz and Sartaj Sabini, "Fundamentals of Data Structures in €7, 27 Edition, Galgotia Book
Source, Pvt. Ltd., 2004,
2. Alan L. Tharp, "File Organization and Processing”, Wiley and Sons, 1988,
Reference Books: _ R ) _ o o _ .
1. 0. Samanta, *Classic Data Structures”, 2 Edition, Prentice-Hall of Indla, Pvt, Ltd., India, 2012,
F Peter Bras, "Advanced Data Structures”, Cambridge University Press, 2016
3 Richard F.Gilberg, Behrouz AForouzan, "Data Structures A Pseudo code Approach with €, Second
[Edition, Cengage Learning 2005,




Mapping of course outcomes with program outcomes

| co | PO1 | PO2Z | PO3 | PO4 POS | PO6 PO7 | POB PO9 | PO10 | PO11  PSO1 | PSO2 |
co1)z |3 = 12 1 |
coz | 3 3 3 2 3 |
en3 | 3 3 3 2 2 I [
Cco4 |1 |2 [3 |3 3 2 | 2 |
Cos | 3 3 3 2 3 2 | 2 |
Corrclation matrix
o ; .
Owit Program PO(s) : Action Verb Level of
Nao, Lesson “Co's Action Outcome  and BTL (for POT to Correlation
; 7 . )
plan(Hrs) bin Correlation verb BTL | (PO} roii) {0-3)
Ccot: POl POL: Apply(L3) .
1 18 24 3 L2
o Understand PO2 PO2: Review(L2) 3
POL CPOL: Apply(L3) 3
POZ POZ: Review (LZ) 3
Zz 14 1 | 2 COz: Appl L3
il POA PO4: Develop (13) 3
P11 PO11: Thumb rule 2
P01 PO1: Apply(L3) 3
4 : PO2 PO2: Review (1.2) i
3 15 2 2 Coz: I L3
e Apply PO4 PO4: Develop (1.3] 3
POIL PO11L: Thumb rule 2
FO1 PO1: Apply(L3) 1
POZ PO2Z: Formulate (L) 2
Covd P03 Po3: Develop (L3) 3
4 13 1 2z L5
% Evaluate PO4 PO4: Analyze(L4) 3
ro11 roLL: Thumb rule 3
[ [ F POL PO1: Apply(L3) 3
PO POZ: Review (L) 3
5 14 19% 2 CO5: Apply L3 | PO3 PO3: Develop(L3) 3
PO PO4: Analyze[L4) 2
- PO POLL: Thumb rule 3
100
74 % -

Justification Statements ;

CO1: Understand the basic concepts of an Algorithm to measure its performance
Action Verb: Understand (L2)

PO1 Verb: Apply (

CO1 Action verb is less than FO1 verb by one level Therefore, the correlation is medium [2)

POZ Verb: Review

1.3)

(1.2)

CO1 Action verb s samoe level as PO2 verh, Theretore, the correlation is high (3]

COZ: Apply the Linear Data Structure to arrange the data in memory
Action Verb: Apply (L3)

POL: Apply (L3)

CO2 Action verb 1s same level as PO1 verb. Therefore, the correlation (s high (3)

POZ: Review [L2)

CO2 Action verb is less than POZ verb by one level, Theretore, the correlation s medium [2)

PO4: Develop (L3)

€02 Action verb s same level as PO4 verb. Therefore. the correlation [s high (3)

PO11: Thumlb rale




For some of Linear Data Structure applications, array and structure concepts are used to write
programs. Therefore, the correlation is medium (2)

CO3: Apply the Non-Linear Data Structure to organize the data in hierarchical structure
Action Verb: Apply (L3)

PO1: Apply (L3)

CO3 Action verb is same level as PO1 verb. Therefore, the correlation is high (3)

PO2: Review (L2)

CO03 Action verb is greater than PO2 verb. Therefore, the correlation is high (3]

PO4: Develop (L3)

CO3 Action verh is same level as PO4 verb. Therefore, the correlation is high (3)

PO11: Thumb rule

For some of Non-Linear Data Structure applications, array and structure concepts are used to write
programs. Therefore, the correlation is medium (2)

CO4: Evaluate the real time problems using graphs and hashing technigques
Action Verb: Evaluate [L5)

PO1: Apply(L3)

CO4 Action verb is less than PO1 verb by two levels, Therefore, the correlation is low (1)

PO2: Review (L2)

CO4 Action verb is greater than PO2 verb, Therefore, the correlation is high (3]

PO3: Develop [L3)

CO4 Action verb is greater than PO3 verb. Therefore, the correlation is high [(3)

PO4: Analyze (L4)

CO4 Action verb is greater than PO4 verb. Therefore, the correlation is high (3)

PO11: Thumb rule

For some of Real Time problems Data Structure applications, Graph and Hash concepts are used
to write programs and evaluation, Thevefore, the correlation is high (3)

CO5: Apply the File handling and sorting methods to rearrange the data.
Action Verb: Apply (L3)

PO1; Apply(L3)

CO5 Action verb s same level as PO1 verb. Therelore, the correlation is high (3)

PO2Z: Review [L2)

CO5 Action verb |5 greater than PO2 verls Therefore, the correlation §s high (3)

PO3; Develop (L3)

CO4 Action verb s same level as PO3 verb. Therefore, the correlation is high (3)

PO4: Analyze (L4)

COS5 Action verb is less than FO4 verb by ane level. Therefore, the correlation |s medium (2)
PO11: Thumb rule

For some of data manipulations Sorting and File Organization methods are used to solve storage
problems. Therelore, the correlation is high (3)
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Course Code Year & Sem Web Destars L|wac P| C :
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Course Outcomes:

Aftor studying the course, student will be able to

CO 1: Understand basic HTML tags to design web pages

CO 2: Apply Advanced leatures to your webpage Including special elfects
CO 3: Apply The C58 Knowledge to add colors and text formatting

CO 4: Apply Advanced CSS to style effective presentation of webpage

CO 5: Create HTML and CSS Programs to create registration form

CO | Action Verb Knowledge Statement Condition Criteria Blooms
Level
C01 | Understand basic HTML tags to design web pages L2
to your wiebpage including :
COZ | Apply Advanced features special effects L3

to add colors and text

co3 | Apply The €55 Knowledge formatting L3

Co4 | Apply Advanced CSS style fﬂf\fgﬁﬁfﬁ?““ REElm TN 13
' THTML and CS8 T -~

CO5 | Create Programs Lo create Registration form LG

UNIT -1 I 9 Hrs

Where Do [ Start-What Does a Web Designer Do, What Languages Do | Need to Learn, What Do 1 Neee
to Buy, How the Web Works-The Internet Versus the Web, Serving Up Your Information, A Word About
Browsers, Web Page Addresses [URLs), The Anatomy of a Web Page, Some Blg Concepts You Need to
Know-A Dizeying Multitude of Devices, Stucking with the Standards, Progressive  Enhancement
Responsive Web Design, One Web for All {(Accessibility], The Need for Speed (Site Performance)

HTML Markup for Structure: Creating a Simple Page-A Web Page, Launch a Text Editor, Step 1: Stari
with Content, Step Z: Give the Docoment Structure, Step 3: ldentify Text Elements, Step 4: Add an
Image, Step 5 Change the Look with a Style Shecl, When Geod Pages Go Bad, Validating Your
Documents, Marking Up Text-Paragraphs, Headings, Lists, More Content Elements, Drganizing Page
Content, The Inline Element Roundup, Generic Elements (div and span), Some Special Characters

UNIT-11 9 Hrs

HTML Markup for Structure; Adding Links-The href Attribute, Linking to Pages on the Web, Linking
Within Your Own Site, Targeting a New Browser Window, Mail Links, Telephone Links. Adding Images-
First, a Word on Image Formats, The img Element, A Window in a Window. Table Markup-How Tables
Are Used, Minimal Table Structure, Spanning Cells, Table Accessibility, Wrapping Up Tables

HTML Markup for Structure: Forms-How Forins Waork, The form Element, Variables and Content, The
Great Form Control Houndup, Form Accessibility Features, Farm Layout and Design. What's Up
HTMLS5-A Funny Thing Happened on the Way to XHTML 2, In the Markup Department, Meet the APls,
Video and Audio, Canvas

UNIT - 1N 9 Hrs

Work, The Big Concepts, Moving Forward with C85. Formatting Text-The Font Properties, Changing
Text Color, A Few More Selector Types, Text Line Adjustements, Underlines and Other "Decorations”
Changing Capitalization, Spaced Out, Text Shadew, Changing List Bullets and Numbers. Colors and
Backgrounds-Specliying Color Values, Foreground Color, Background Color, Playing with ODpacity
Introducing..Pseudo-class  Selectors, Pseudo-element Selectors, Attribute Selectors, Background
Images, The Shorthand background Property, Like a Rainbow [Gradients), Exterpal Style Sheets,
Thinking Inside the Box-The Element Box, Specilying Box Dimenslons, Padding, Borders, Margins,
Assigning Display Roles, Adding Drop Shadows to Boxes

UNIT - IV o | 9 Hrs




CS8S for Presentation: Floating and Positioning- Normal Flow, Floating, Positioning Basics, Relativy
Positloning, Absolute, Positioning, Fixed Positloning. Page Layout with C85- Page Layout Strategics
page Layout Technigues, Multicolumn Layouts lsing Floats, Positioned Layout, Top-to-Bottom GColumn
Backgrounds, Transitions, Transforms, and Animations Ease-y Does It (C55 Transitions), ©53
Transforms, Keyframe Animation. CSS Techniques- A Clean Slate (C55 Reset), Image Replacement
Techniques, £S5 Sprites, Styling Forms, Styling Tables, Basic Responsive Web Design, Wrapping Up
Style Sheets.

UNIT -V | 9 Hrs
1.  Design a page having suitable background colour and text colour with title "My First Web Page”
using all the attributes of the Font tag.
Z. Create a HTML document giving detalls of your [Name, Age], [Address, Phone] and [Register
Number, Class] alipned in proper order using alignment attributes of Paragraph tag.
3. Write HTML code to design a page containing some text in a parageaph by giving suitable

heading style.
4. Createa page to show different character formatting (B. I, U, SUB, 5UFP) tags.
I g logemt=plag,. m

5. Write HTML code to create a Web Page that contains an lmage at its centre.

6. Create a web page with an appropriate image towards the left hand side of the page, when user
clicks on the image another web page should open.

7. Create welb Pages using Anchar tag with its attributes for external links.

8. Create a web page for internal links; when the user clicks on different links on the web page it
should go ta the appropriate locations/sections ih the same page,

9. Write a HTML code to create a web page with pink colour background and display moving
message in red colour,

10, Create a web page, showing an ordered list of all second semester courses [Subjects),

11. Create a web page, showing an unordered list of names of all the Diploma Programmes
(Branches) in your mstitution.

12. Create a HI'ML document containing a nested list showing o content page of any boolk.

13. Create the following table in HTML

|Studen| 1 Alaths [PII_\"'Si:I;i |E';-emi5tr_1"|_(fnm puter

TRICI[ ekl
s jru i T
: B AT {:_'l O-RI1CS
H1-R2C e

14, Create a web page which divides the page in two equal frames and place the audio and video
clips in frame-1 and frame-2 respectively.

i, PRAME-1 ] ii. FRAME-2 |

15. Create a web page which should generate following output:
it. FRAME-2

i. FRAME-1

iii. FRAME-3

16. Create a table to show your class time table.

17, Use tables to provide layout to your HTML page describing your college infrastructure.

18, Use =span=> and <div= tags to provide a layout to the above page instead of a table layout.

19, Use frames such that page is divided into 3 frames 20% on left to show contents of pages, 6(0% in
centor to show body of page, remalniog on right to show remarks,

20. Embed Audio and Video into your HTML web page.

21, Create a webpage with HTML describing your department usc paragraph and list tags,

22, Apply various colors to sultably distinguish key words | also apply tont styling like italics,




23,

underline and two other fonts to wards you find appropriate |, also use header tags.
Create links on the words e.g. —WI-Fl and —LAN|| to link them to Wikipedia pages.

24, Insert an image and create a link such that clicking on image takes user to other page,

25.

Change the background color of the page; At the bottom create a link to take user 1o the top of
the page.

26, Develop static pages (using only HTML) of an online book store, the pages should resemble:

www.amazon.com, the website should consist the following pages, home page, registration and
user login, user profile poge, books cotalog, shopping cart, payment by credit card, order
confirmation,

27, Create a web page using Embedded CS5 and multimedia
28, Write an HTML page that contains a selectlon box with a list of 5 countries, when the user

selects a country, 1ts capital should be printed next to the list; Add €55 to customize the
properties of the font of the capital (calor, bold and font size),

249, Wap in htm] to design a Bilo-Data
30. Wap in html to create a webpage with four frames (Picture, table, list, and hyperlink),

Al
32.
33

Wap in html to show all character elements in html

Wap in html to create a webpage to show the block level elements and text level elements.
Wap in html to ereate a webpage to show various confectionary items using erdered list and
unardered list.

34, Wap o htm] to create a webpage to show different hobhies.

a5,

Wap in html to show India map.

36, Wap in html to create a web page using style sheet.

37.

Wap in html to create a web page to show registration

38 Wap in him! to show books in inventory in different tables by using rowspan and colspan.
39, Create a Web Page in HTML to show Admission form in OITM

401 A Web Page in HT'ML to show your resume using Appropriate Formatting Elements.

41. A Web Page in HTML to show all the Text, Color, Background and Font Elements

42,

Write a Program to Create a Nested List

Textbooks:

Jennifer Niederst Robbins, “Learning Web Design”, OREILLY 4th Edition

Reference Books:

1.
2.
3.
4.
5,

Uttam K Ray, —Web Technologiesll, Oxford University Press, 1st Edition, 2010

HTML and C55: Design and Build Websites 1st Edition by Jon Duckett [Author] india price
Steven Holaner, =The Complele Reference PHP), Tata MeGraw-Hill, 15t Edition, 2007,

HTML & CS5: The Complete Reference, Fifth Editlon [Complete Reference Series)

Peitel and Deitel and Nieto, —Internet and Woarld Wide Web - How to Program||, Prentice Hall, 5
th Edition, 2011.

Online Learning Resources:

1.
Z
3«
4,
-

htp: / /www.scoopworld.in

http: //www sxecw.edu.in

hiep: / fwww technofest2ublogspot.com

hitp: / fwww prutoriaLoom /php-example/ php-vpload-lmage
http:/ f www,ptutorial.com /php-example/ php-change-case

Mapping of course outcomes with program outcomes

co |PO1 POZ | PO3 | PO4 POS | PO6 PO7 | POB PO9 | PO10 | POI1  PSO1 PSOZ |
co1|2z | 2z 3 2 2
coz |3 | 2 3 2 2
co3 |3 | z 3 3 3 z 2
co4 |3 | 2 3 3 3 3 2 2
o5 |3 | 3 3 3 3 3 3 2 |2 i




l‘.nrreiaﬁnn matrix

" "E;mgram j ; "-I:.:ve.i.ull-'.
Unit . PO{s) : Action Verb and :
No. Co's Action verb BTL g:::;;nme BTL (for PO1 to PO11) g;:rrelatinn (L]

PO1 PO1: Apply(L3) - 2

1 CO1: Understand L2 O3 PO3: Design(L6) 2

o8 POB: Thamb Rule 3

POl POR e 3

2 CO2: Apply L3 PO3 by & 2

POS POB: Thumb Rule 3

PO1 POL: Apply(L3) 3

PG3 P03 DesignlL6) 2

3 CO3: Apply L3 POS POB;: Thumb Rule 3

Poo POY: Thumb Rule 3

PO PO10: Thumb Rule 3

POL PO1: Apply(L3) TN s

PO3 PO3: Design[L&) 2

. RI¥ PFOB: Thumb Rulis 3

4 CO4: Apply L3 poo PO9: Thumb Rule 3

PO10 PO10: Thumb Rule 3

_PO11 PO11: Thumb Rule 3

31 PO1: Apply(L3) 3

P33 PO3: Design(LG) 3

104 PO4: Design(L.n) 3

5 CO5: Create L& PO8 POB: Thumb Rule 3

o9 PO9: Thumb Rule 3

Po1n POLO: Thamb Rule 3

IREIR y FO11: Thumb Rule 3

Justification Statements:

CO1: Understand basic HI'ML tapgs to design web pages

Action Verb: Understand (L2)

P01 Verb: Apply (L3)

C01 Action verb 15 lesser than as P01 verbh. Therefore, the correlation is mediam [2)
PO3: Design(L6)

CO1 Action verb is lesser than as PO3 verb. Therefore, the corrvelation is medium (2)
PO8; Thumb Rule

COY Using Basic HTML tags, mages and colors, therefore the correlation is high [(3)

CO2: Apply Advanced features to your webpage including special effects
Action Verb: Apply (L3)

PO1: Apply (L3)

CO2 Action verb is greater than as PO1 verb, Therefore, the correlation is high (3)
PO3: Design(L&)

COZ Action verb is lesser than as PO3 verb. Therefore, the correlation is high (2)
POB: Thumb rule

€02 Using HTML elements like links, adding audio & video to the web page, therefore the

correlation is high (3)

CO3: Apply The CSS Knowledge to add colours and text formatting

Action Verb: Apply (L3)

PO1: Apply (L3)

CO3 Action verh is same as PO1 verh. Therefare, the correlation is high (3]

PO3: Design(L6)

C03 Action verb is lesser than as PO3 verh, Therefore, the correlation is mediam (2)
POB: Thumb rule

CO3 Swling and decorating with box dimensions, padding. Websites plays very crocial role in

present days, therefore the correlation is high [3)
PO%: Thumb rule




CO03 Web pages are used to create blogs to share effective content, therefore the correlation is high
(3)

PO10: Thumb rule

CO3 Web pages and €55 knowledge is to manage projects in multi-disciplinary environments as a
member or leader in a team, therefore the correlation is high (3]

CO4: Apply Advanced CSS to style effective presentation of webpage

Action Verb: Apply[L3])

PO1: Apply (L3)

CO4 Action verb is same as PO1 verb. Therefore, the correlation is high (3]

PO3: Design(L6)

CO4 Action verb is lesser than as PO3 verb. Therefore, the correlation is mediom (2]
PO8;: Thumb rale

CO4 Using advanced CSS style presentations, therefore the correlation is high (3)
PO9: Thumb rule

C04 Using advanced CS5 techniques, therefore the correlation is high (3]

PO10: Thumb rule

CO4 Advanced CS5 style presentation and technigques to manage projects In mult-disciplinary
environments as a member or leader in a team, therefore the correlation is high (3)

PO11: Thumb rule
CO4 Using page layoul strategies & technigues, CS8 Image Replacement Technigues, Styling Tables
for life long learning in the broadest context of technological change, therefore the correlation is (3)

CO5: Create HTML and CS5 Programs to create registration form, to show India map
Action Verb: Create(L6)

PO1: Apply (L3)

CO5 Action verb is greater than PO1 verb. Therefore, the correlation is high (3)

PO3: Design[L6)

CO5 Action verb is same as PO3 verh. Therefore, the correlation is high [3)

PO4: Designl6)

CO5 Action verb is same as PO4 verb. Therefore, the correlation is high [3)

PO8: Thumb rule

COS5 Creating HTML and CSS programs, therefore the correlation is high (3)

PO9; Thumb rule

CO5 Creating HTML and €S8 programs, therefore the correlation is high (3)

PO10: Thumb rule

CO5 Using HTML and €55 programs to manage projects in multi-disciplinary environments as a
member or leader in a team, therefore the correlation is high (3]

PO11: Thumb rule

CO5 Using HTML and CS5S programs, Styling Tables for lifelong learning in the broadest context of
technological change, therefore the correlation is (3)
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Course Oulcomes:

After studying the course, student will be able to

CO1: Analyze the basic concepts of Python Programming
CO2: Apply the loops and conditional statements of python using IDLE and programs.
CO3: Analyze the compound data using Lists, Tuples and dictionaries using functions.
CO4: Apply the development applications using python data types to read and write data from files,
CO5: Design the solutions using Q0Ps concepts for real world problems in python.
CoO Action Knowledge Statement Condition Criteria Blooms
Verh & . level
CO1 | Analyze the basic concepts of 1.4
Python Programming

CO2 | Apply the loops and conditional using IDLE and 1.3

statements of python programs.

CO3 | Analyze the compound data using using functions, 14

Lists, Tuples and

dictionaries
co4 | Apply the development using python datatvpes | to read and write data 13
— | _applications N | from files -

€05 | Design the solutions using O0Ps concepts. for real world L&

problems in python

List of Experiments:

1. Install Fython Interpreter and use it to perform different Mathematical Computations. ‘I'ry to do all (CO1)
the pperations present in a Scientific Caleulator

|
|
|
I
|
|

|
|
|
3. Write a function that draws a Pyramid with # symbaols{(CO1])
t

EHE
gapap
BEEHBRES
4. Using turtles concept draw a wheel of your choice(CO1)
5. Write a program that draws Archimedean Spiral(€01)
6, The letters of the alphabet can be constructed from a moderate number of basic elements, like vertical and
harizontal lines and 3 few curves, Design an alphabet that can be drawn with a minimal number of
basic elements and then write functions that draw the letters. The alphabet can belong to any Natural
language excluding English. You should consider at least Ten letters of the alphabet. (CO1)
7. The time module provides a functlon, alse named time that returns the curremt Greenwich Mean
Thme in
—the cpoch||, which is an arbitrary time used as a reference point, On UNIX systoms, the
cpoch is-1 January 1970,
=== import time
s=>timetime()
1437 7460594.5735958
Write a script that reads the current time and converts it to a time of day in hours, minutes, and seconds,
plus the number of days since the epoch.(CO1)
8. Given n+r+1 <= 2r. n is the input and r is ta be determined. Write a program which computes minimum




vilue ol r that satlsfics the above(CO2)
value of r that satisfies the above [CO2)
9, Write a program that evaluates Ackermann function{C02)
10, The mathematician Srinivasa Ramanujan found an infinite series that can be used to generate a numerical
approxlmation of 1/ :
Write a lunction called estimate_pi that uses this formula to compute and return an estimate of o

L _ 23 (441 T03 + 263904)
AT N0 (k306"

It should use a while loop to compute terms of the summation until the last term is smaller than le-15 (which is
Python notation for 10 -15). You can checlk the result by comparing it to math.pi. (CO2)

11.  Choose any five built-in string functions of C language. Implement them on your own in Python You
should not use string related Python built-in functions. (C0O2)

12, Given a text of characters, Write a program which counts number of vowels, consonants and special
characters (C02)

13 Given a word which is a string of characters. Glven an integer say _n', Rotate each character by _n' pasitions and
print it. Note that _n' can be positive or negative (C0O2)

14, Given rows of text, write it in the form of columns, (CO2)

15. Given a page of text. Count the number of occurrences of each latter [(Assume case insensitivity and don't
consider special characters). Draw a histogram to represent the same(CO2)

16, Write program which performs the following operations on list's. Don't use built-in functions{C03)

i) Updating elements of a list

b] Concatenation of list's

] Check for member in the list

i] Insert into the list
e) Sum the elements of the list
i Push and pop element of list

g) Sorting of |ist

h] Finding biggest and smallest elements in the list

i) Finding common elements in the list

17.  Write a program Lo count the number of vowels in a word.(CO3)

18. Write a program that reads a file, breaks each line into words, strips whitespace and punctuation from the
words, and converts them to lowercase.(CO4)

1%.  Go to Project Gutenberg (http://gutenberg.org) and download your favorite out-of-copyright book in plain
text format. Read the book vou downloaded, skip over the header information at the beginning of the file, and process
the rest ol the words as before. Then modify the program to count the total number of words in the hook, and
the number of times each ward is used. Print the number of different words used in the book, Compare different
books by different authors, written in different eras.{C0O4)

200 Go to Project Gutenberg (htp//putenberg.org) and download your favorite out-of-copyright book in plain
text formatl. Write a program that allows you o replace words, insert words and delete words from the file. (CO4)
21. Consider all the files on your PC. Write a program which checks for duplicate files in your PC and displays
their location. Hint: If two files have the same checksum, they probably have the same contents.(CO4)

22 Consider turtle object. Write functions to draw triangle, rectangle, polygon, circle and sphere. Useobject
oriented approach [(CO5)

23 Write a program illustrating the aobject oriented features supported by Python (COS5)

24. Design a Python script using the Turtle graphics library to construct a turtle bar chart representing the
grades obtained by N students read from a file categorizing them into distinction, first class, second class, third class
and lailed (COS)

25, Design o Python seript to determine the difference in date for given two dates in YYYY:MM:DD format

(== ¥YYYY == 9999, 1 == MM <= 12. 1 == DD <= 31) following the leap year rules.[CO5)

26, Design a Python Script to determine the time difference between two given times in HHIMM:S5

format.{ O<= HH <= 23, 0 == MM <= 59, 0 == 55 == 59)({CO5])

Mapping of course outcomes with program ouloomes

co | PO1 [POZ [PO3 (PO4 [PO5 | PO& | PO7 | POB [ PO9 [ PO10 | PO11 | PSO1 | PSO2
T T T R ) DR B i 1
7 T

co3 3 3 " i 1 1

co4 | 3 2 |

o5 1 3 3 3 2 1 |2




(Levels of Correlation, viz, 1-Low, 2-Moderate, 3 High)
Correlation matrix

Program : Level of
Unit No, Co™s Action verhb BTL Dutcome (PO) :g‘fl}]““ﬁ“" Verbiand BIL{for 201t Correlation [0-
3)
T | ro1 POL: Apply(L3) [ 2
1 COT: Analyee 1.4 I poz o Aﬂﬂi?ﬁlﬁ[ 3
o1 POL: Applv{L3) 3
z CO2 Apply 13 ra2 POZ: Analyze (L4) 2
m1 1 Fﬂﬂ:: Thurrr__h__rulu 2
POl PO Apply(L3) 3
P02 PO2: Analyee [L4) 3
i 7 L y PO3 FO3: Design [LG6) F 4
3 C03 Analyec 1A PO4 PO4: Design (L6) 2
P08 PO8: Thumb rule 1
PO _PO11: Thumb rule A, \ IW 1
T PO1 POI- Apply(1.3) 3
4 CO4 :Apply L3 P02 PO2: Analyze (LA4) 2
Pi¥2 POZ: Analyze (L4) 1
P PO3: Design (La) 3
Py 04 Desipn (L6) 3
5 CO5 : Design L P05 PO5: Develup (LG6) 3
PO7 PO7: Thurmb ride 2
PO POH: Thumb rule 1
| P01 PO11: Thumb rule 2

Justification Statements ;

CO1: Analyze the basic concepts of Python Programming

Action Verb : Analyze [L4)

PO1 Verb : Apply(l.3)

CO1 Action verb is less than PO1 verb by one level. Therefore the correlation is medium (2)
PO2 Verb : Analvze{L4)

CO1 Action verb Is same level as POZ verb, Therelore the correlation is high (3]

CO2: Apply the loops and conditional statements of python using IDLE and

programs, Action Verb : Apply (L3)

PO1 Verb : Apply(L.3)

CO1 Action verb is same level as PO1 verl, Therefore the correlation is high (3)

POZ Verb : Analyze(L4)

CO1 Action verb is less than PO2 verb by one level. Therefore the correlation ls medium (2)

PO11: Thumb rule

For usage of the loops and conditional statements of python wsing IDLE is medium. ‘Therefore the correlation is
medium [2)

CO3: Analyze the compound data using Lists, Tuples and dictionaries using
functions, Action Verb : Analvee(Ld)

PO1: Apply(L3)
CO3 Action verb is same level as PO1 verb. Therefore the correlation is high (3)



PO2:Analyze (14])

CO3 Action verb is higher level as PO2 verb. Therefore the correlation is high

(3] PO3: Design (L6)

CO3 Action verb is less than PO3 verb by one level, Therefore the correlation is medium

(2] PO4: Design (L&)

03 Actlon verb s less than PO4 verb by one level. Therefore the correlation is medium

{2) POB: Thumb rule

Team work is required to Analyze the compound data using, Hence the correlation is

low (17 PO11: Thumb rule

Constriuct real time applications using functions can be life long learning, Therefore the correlation is low {1)

CO4: Apply the development applications using pyvthon datatypes to read and write data from
files. Action Verb : Apply (L.3)

PO1: Apply(L3)

CO4 Action verb is same level as PO1 verb, Therefore the carrelation is high

{(3) PO2: Analyze (L4)

CO4 Action verb is less than PO2 verb by one level. Therelore the correlation is medium (2)

COS: Design the solutions using OOPs concepts lor real world problems in

python. Action Verb : Design (L&)

PO2: Analyze (L4)

COS5 Actlon verb Is less than PO2 verb by two levels. Therefore the correlation is low (1)

PO3: Design (L&)

COS Action verb is same level as PO3 verb. Therefore the correlation Is high

(3) PO4: Design (L6)

CO5 Action verb is same level as PO4 verh. Therefore the correlation is high

(3) POS: Develop(L6)

COS Actlon verb is same level as POS verb. Therefore the correlation is high

(3) POT: Thumb rule

10T Applications can be used to malie society better place. Therefore the correlation is medium({ 2]
P09 Thumb rule

Team work is required to Create BPP applications. Hence the correlation |s low

(1] PO11: Thumb rule

In real time oops concepts are used to solve the societal problems. Therefore the correlation is medium [2)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AL B:ML
‘ Course (:udly_ Year & Sem Coinputational Lab -1 L |T/cc P C
20AB59918 I-11 ; 0o 0 3|15
" Course Dutcomes:

Alter Studying the Course, student will be able to

CO1: Apply M5 Excel tools for sulving problems in linear algebra.

C02: Analyze the Central Tendency, Correlation and Regression analysis using MS- Excel Tools.

Ci23: Analyze the properties of probability distributions using MS- Excel Tools

CO4: Apply M- Excel Tools for solving definite integrals numencally.

CO5: Analyze small and large sample problems using statistical tools in M5- Excel
CO | Action Verb Knowledge Statement Condition Criteria Blooms level
1 Apply MS Excel tools for salving problems inlinear L3

alge hra
2 Analyze the Central Tendency, Correlation Using M5 Excel Tools. L4
and Regression analysis
3 Analyze the propertios of probabllity Using M5- Exeel Tools, L4
distributions
- Apply MS Excel tonls for solving definite L3
integrals numerically.
5 Analyze small and large sample problems wsing statistical tools in M5- Excel | L4
List of Experiments:

I. Algebraic operations on matrices, transpose of a matrix,
2, Finding determinant, inverse of a matrix.
3. Solving system ol equations and consistency - Non Homogeneous equations
4. Rank of a matrix - Row reduced Echelon form.
5. Practice theory behind the descriptive stalistics like measures of central tendency with
cxanples.
6. Solving Measures of dispersion concepts with examples,
7. Practicing concept of Correlation with some examples.
8, Salving Regression analysis with some examples.
9. Solving Skewness concept with examples.
10.Practising the Concept of Kurtosis with examples.
11. Solving the Numerical Integration by Trapezoidal rule and Simpson’s 1/3 rule .
12. Fitting a Straight line and power curve using Ms-Excel Tools,
13. Using functions in M5-Excel to calculate the probabilities for Binomial distribution,
14. Using functions in MS-Excel to calculate the probabilities for Poisson distribution.
15. Using functions in MS-Excel to calculate the probabilities for Normal distribution.

16. Using functions in M5-Excel to calculate the probabilities for Geometric
distribution.



17. Using functions in MS-Excel to calculate the probabilities for Uniform
distribution.

18, Testing Single mean in large samples and difference hetween two means large samples using

Z - test.

19 Testing Single proportion inlarge samples and difference between two proportions in large
samples using Z - test.

20. Testing Single mean in small samples using t- test

21. Testing Student’s t-test for difference of means,

22. Testing Paired- Sample 't test in small samples using t- tést,

23. Testing difference between two means insmall samples using t- test,

24. Solving problems on Chi- square test for testing goodness of fit.

Reference:
1. Higher Engincering in Mathematics,Dr.B.S.Grewal of Khanna Publishers, 42" Edition .

2, Miller and Freunds, Probability and Statistics for Engincers. 7 ¢, Pearson, 2008,

3.5.C. Gupta and V K. Kapoor. Fundamentals of Mathemarical Statistics, 11e, Sultan Chand & Sons

Publications, 2012,
4.8.Chand Probability and Staustics, Dr'T.K. V.lvengar. Dr.B.Krishna Gandhi. S.Ranganatham,
Dr.M.V.S.S.N Prasad,

Mapping of COs to POs and PSOs

o [Por |[Poz |[PO3 |PO4  POS | P0G PO7 [ POR  POO | POIO | PORN | POM2 | PSO1 | PSO2

1 2 :

2 3

3 3

4 2

5 3

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

CO-PO mapping justification:

CO | Percentage of contact O Program PO(s): Actionverb | Level of
hours over the total Outcome  and BTL Correlation
planned contact hours (PO) {for PO1 to POS) (0-3)
Lesson | %  correlation Verb BTL
Plan
(Hrs)

1 6 14 I Apply 1.3 PO4 PO4: Analyze 3

(L4)

2 12 |26 3 Analyze | L4 PO4  pO4: Analyze (L4) 3

319 0 3 Awmlyze |14 | PO4  PO&Amalyze (L) [ 3

4 9 20 3 Apply 1.3 PO4 PO4: Analyze (L4) 2

5 9 20 3 Analyze L4 PO PO4: Analyze (L4) 3

45




Justilication:

CO1: Apply MS Excel wols for solving problems in linear algebra,

Action Verb: Apply (L3)

PO4 Verb: Analyze (L4)

CO1 Action Verb is one less than PO4 verb; Therefore correlation 15 moderate (2).

CO2: Analyze the Central Tendency, Correlation and Regression analvsis using MS- Excel Tools.
Action Verb: Analyze (L4)

PO4 Verb: Analyze (L4)

CO2 Action Verb equal to PO4 verb: therefore, comelation is high (3)

CO03: Analvze the properties of probability distributions using MS- Excel Tools.
Action Verb: Analyze (L4)

PO4 Verb: Analyze (L4)

CO3 Action Verb is equal to PO4 verb; Therefore, correlation is high (3).

CO4: Apply MS- Excel Tools for solving definite integrals numerically

Action Verb: Apply (L3)

PO4 Verb: Analyze (L4)

CO4 Action Verb 1s one less than PO4 verb; therefore, correlation 15 moderate (2)

COS5: Analyze small and large sample problems using statstical tools in MS- Excel
Action Verb: Analvze (L4)

PO4 Verb: Analyze (L4)

COS5 Action Verb is equal to PO4 verb; Therefore, correlation is high (3),



{AUTONOMOUS)
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ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI &ML)

| Course Code Year & Sem Data Structures Lab CLivac P | C |
uciur T 1
| 20AES3306 I-11 0] 0 | 3[15]
Course Outcomes:
After studying the course, student will be able to
CO 1: Apply the sorting and searching algorithms using suitable data structure
CO 2: Design the algorithms to solve real time problems using Linked lists
CO 3: Design the solutions for computational problems using stacks and queues
CO 4: Evaluate the operations of breadth ficst search using queues
CO 5: Design the algorithms to perform vperations on trees and graphs
CD | Action Knowledge Condition Criteria Blooms
Verb _Statement . Jevel
sorting and searching - ; :
Co1 | Apply algorithin using sulcable dala structure AN L3
To solve real
CO02Z | Design the algorithms using Linked lists Fime Le
{ R pighlams
the solutions for
C03 | Design computational using stacks and queues L6
I— | problems —2 .
the operations af , Y 7 | |
Co4 | Evaluate breadth first search USINE (ueles L I L5
iy perform
CO5 | Design the algorithms Aperatons L&
on trees and
graphs

| List of Experiments N
1. String operations using arvay of pointers (CO1)
2. Searching Algorithms (With the Number of Key Comparisens) Sequential, Binary and Fibonacci
Search Algorithms, (CO1)

3. Sorting Algorithms: Insertlon Sort, Selection Sort, Shell Sort, Bubble Sort, Quick Sort, Heap Sort,
Merge Sort, and Radix Sort. Using the system clock, compute the time taken for sorting of elements,
The time lor other operations lke [/O ete should not be considered while computing time, (CO1)

4. Implementation of Sinaly Linked lList, Doubly Linked List, Circular Linked List{CO2)

5. Stack implementation using arrays(C0O3)

6. Stack implementation using lnkod lises[(C0O3)

7. Queune implementation using arrays. Implement different forms of queve. While implementing you
should be able to store elements eéqual to the slze of the gueue, No positions should be left blank.
(€C03)

8. Queue implementation using linked lists[CO3)

9. Creation of binary search tree, performing operations insertion, deletion, and traversal. (CO4)

10. Breadth first search(CO4)

11. Depth first search(CO4)

12. Travelling sales man prohlem[C04)

13. File operations(CO4)

14, Indexing of a filc(CO4)

15. Reversing the links [not just displaying]} of a linked list (CO4)

16. Consider a linked list consisting of name of a person and gender as a node. Arrange the linked
list using ‘Ladies Nrst” principle. You may create new Hnked lists if necessary. {COS5)

17. An expression can be represented in three ways: infix, prefix and postfix. All the forms are
necessary in different contexts, Write modules to convert from one form to another form, [COS5)

18. A table can be defined as a collection of rows and columns, Bach row and column may have a
label, Different values are stored in the cells of the table. The values can be of different data types.
Numerical operations like summation, average ete ean be porformaod on rows/columns which contain
numerical data. Such operations arc to be prevented on data which is not numeric. User may like to
imsert row/columns in the already existing table, User may like to remove row/column. Create table
data type and support different operations on it. (COS5)




Mapping of course outcomes with program outeomes

CO | Po1 POZ PO3 | PO4 POS | PO6 PO7 [ POB  PO9 | PO10 | PO11  PSO1 | PSO2
co1 3| 3 3 3 2
Coz 3 a2 3 i 3 K} 2 |
C03 3| a 3 3 3 3 2 I
co4| 3| 3 2] 3 2 3 3 2| 2
cos 3 3 3 3 3 3 2 2
Correlation matrix
Unil Program PO(s) : Action Verb Level of
N T B BTL Outcome and BTL (for PO1 to Correlation (0-
(PO) PO11) 3)
PO POT: Apply(L3) 3
A pPO2 POZ: Review(1.2) 3
1 | CO%: Apply 3 PO3 PO3: Develop (L3) 3
_POS POS:Apply(L3) 3
Pyl POL: Applhv(L3) 3
Po2 FO2: Develop (L3) 3
Wea - PO3 PO3: Design (L6) 3
Z | €OZ: Design = PO PO: Design (L6) 3
POS POS:Create(L6) 3
PO11 ~PO11: Thumb rule 3
PO1 PO1: Apply(L3) 3
PO2 PO2: Develop (L3) 3
; ek, P03 PO3: Design (1.6] 3
3 | <05 Deaign L6 PO4 PO4: Design (L&) 3
POS POS:CreatefL.6) 3
POIL, ~ PO11: Thumb rule 3
Pon PO Apply(L3) 3
P2 POZ: Review [(LZ) 3
POSE P3: Design (1.6) 3
+ CO04: Evaluate L3 P4 FO4: Analysis(L4) 2
POS POS:Create{L6) 2
PO7 PO7: Thumb rule 3
- | Poll __PO11: Thumb rule 3
PO PO1: Apply(L3) 3
PO2 FO2: Review(.2) 3
. PO3 FO3: Design(LG) 4
B | Cos Dexign L& PO4 PO4: Analysis(L4) 3
PO5 POS:Create{L6) 3
PO11 FOL11: Thumb rule 3

justification Statements :

CO1: Apply the sorting and scarching algorithms using suitable data structure

Action Verh: Apply [L3)
PO1 Verb: Apply (L3)

CO1 Action verb is same as POL verb, Thercfore, the correlation is high (3)

PO2 Verb: Review(L.2)

CO1 Action verb is greater than P02 verlh. Therefore, the correlation is high (3]

P03 Verb: Develop(L3)

CO1 Action verb is greater than P03 verh. Therefore, the correlation is high (3)

POS Verb: Apply (1.3)

CO1 Action verb s same as POS verh, Therelore, the correlatlon is high [3)

CO02: Design the algorithms to solve real time problems using Linked lists

Action Verb: Design (L6)
PO1: Apply (L3)

CO2 Action verb is greater than as PO verb. Therelore, the correlation is high (3)

PO2: Develop (L6)




CO2Z Action verb is same level PO2 verb, Therefore, the correlation is high (3)

PO3 Verb: Design{L3)

CO2 Action verb is same as PO3 verb, Therefore, the correlation is high [3)

PO4: Design (L6)

CO2 Action verb is same as PO4 verb. Therefore, the correlation is high (3)

POS Verb: Create[L6)

CO1 Action verb is same as POS verb, Therolore, the carrelation is high (3)

PO11: Thumb rule

For some of Linear Data Structure applications, Linked lists concepts are used to write programs
store the data. Therefore, the correlation is high (3)

CO3: Design the solutions for computational problems using stacks and queues
Action Verb: Design (L6)

PO1: Apply [L3])

CO3 Action verb is greater than as PO1 verb. Therofore, the correlation is high (3)
PO2: Develop (L3)

CO3 Action verb is same level POZ verb. Therelore, the correlation is high (3)

PO3 Verb: Design{L6)

CO03 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

PO4; Design (LG6)

CO3 Action verb is same as PO4 verb. Therelore, the correlation is high (3)

POS Verb: Create[L6)

CO3 Action verb [s same as PO5 verb, Therefore, the correlation is high (3)

PO11: Thumb rule

For some of Data Structure applications, stacks concepts are used to manage data in the memory.
Therefore, the correlation is high (3)

CO4: Evaluate the operations of breadth first search using queues
Action Verb: Evaluate (L5)

PO1: Apply(L3)

CO4 Action verb s greater than PO1 verb by two levels,
PO2: Review [L2)

CO4 Action verb 1s greater than PO2 verb, Therefore, the correlation is high (3)

PO3; Deslgn (L6) _

C04 Action verb is less than PO3 verb by ane level. Therefore, the correlation s medium (2)

PO4: Analysis (L4)

CO4 Action verb is greater than PO4 verb by one level. Therefore, the corrvelation is high (3)

POS Verh: Create[L6)

CO4 Actlon verb is greater than POS vert Therefore, the correlation 18 medium (2)

PO7: Thumb rule

For some of Real Time problems Data Structure applications, queues concept is indirectly used to
sustainable environment development. Therefore, the correlation is high (3)

PO11: Thumb rule

For some of Real Time problems Data Structure applications, queues concepts are used to write
programs and evaluation the memory operations. Therefore, the correlation is high (3)

all

herefore, the correlation s high (3)

COS5: Design the algorithms to perform operations on trees and graphs
Action Verb: Design [L6)

PO1: Apply(L3)

CO5 Action verb is greater than PO1 verb. Therefore, the correlation is high (3]
PO2: Review (L2)

CO5 Action verb is same level ax POZ verb. Therefore, the correlation is high (3)
P0O3; Design (L6)

C04 Action verb is same level as PO3 verb. Therefore, the correlation is high (3)
PO4; Analysis (L4)

CO5 Action verb is greater than PO4 verb. Therelore, the correlation {s high (3)
POS Verb: Create(L.6)

CO1 Action verb |5 same as POS verh, Therelore, the correlation is high (3)
PO11: Thumb rule

For some of data manipulations tree and graphs concepts are used to solve data storage problems.
Therefore, the correlation is high (3}
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® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
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Course Code Year & Sem L|wac P| C :

- ENVIRONMENTAL STUDIES
Z0AMC9903 I-11 3l 0D 0| 0|

Course Qutcomes:

After studying the course, student will be able to

CO1: Understand the multidisciplinary nature of environmental studies and various renewable and
nonrenewable resources,

CO02: Understand the ecosystem and biodiversity to salve complex environmental problems

CO3: Apply various types of pollution and solid waste management and related preventive measures
CO4: Apply rainwater harvesting, watershed management, ozone layer depletion and wasteland
reclamation,

CO5: Understand the population explosion,

CO | Action Verb | Knowledge Statemoent Condition Critoria Blooms
level
1 Understand Multidisciplinary natore of 1z

environmental studies and various
renewable and nonrenewahle

FesOUrees

2 | Understand Ecosystem and biodiversity to . " I L2
solve complex environmental
praoblems

3 Apply | Various types of pollution and A e Ul L3

solid waste management and
! | elated préventive measures . :
4 Apply Rainwater harvesting, watershed L3
managemaoent, szone layer depletion
and wasteland reclamation

5 | Understand Population explosion I L2

| UNIT -1 | 9 Hrs
EMultldIsclpllnar}r Nature of Environmental Studies : Introduction Multidiseiplinary Nature of
Environmental Studies-Definition, Seope and Importance - Need for Public Awareness,

Natural Resources: Renewable and non-rencwable energy resources - Natural resources and
Iassuclatud prablems.

?Furest resources; Use and over - exploitation, deforestation, case studies - Timber extraction - Mining,
?dams and other effects ot forest and tribal people,

=Water resources: lUse and over utilization of surface and sub-surface - Floods, drought, conflicts over
water, dams - benelits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting and using mineral
resources, case studies.

[Food resources: World leod problems, changes caused by agriculture and overgrazing, effects of
inmder‘n agriculture, fertilizer-pesticides problems, water logging, salinity, case studies,

Energy resources: Renewable and non-renewable encrgy resources,

UNIT - 11 | 9 Hrs
Ecosystems: Concept of an ecosystem. — Structure and functions of an ecosystem - Producers
consumers and decomposers - Energy low in the ecosystem - FEeological succession - Food c¢hains
food webs and ecological pyramids - Introduction, types, characteristic features, structure and
function ol the followlng ecosystem: Forest ecosystem, Grassland ecasystem, Desert ecosystem and
Aguatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

Biodiversity And Its Conservation: Introduction- Definition: genetic, species and ecosystem diversity
- Value of blodiversity: consumptive use, Productive use, soclal, ethical, acsthetie and option values -
Biodiversity at global, National and local levels - India as a moega-diversity nation - Hot-sports of]
biodiversity - Threats to bhiodiversity: habitat loss, poaching of wildlife, man-wildlifc conflicts
Conservation of hiodiversity: In-situ and Lx-situ canservation of biodiversity

UNIT - I | 9 Hrs

i Environmental Pollution: Definition, Causes, @ffects and its control measures of: Air Pollution, Water
;pnllutiun. Soil pallution, Marine pollution, Noise pallution, and Thermal pollution and Nuclear hazards.




Solid Waste Management: Causes, effects and control measures of urban and industrial wastes - Role

iuf an individual in provention of pollution - Pollution case studies - Disaster management: floods,
learthquake, cyclone, Tsunami and landshides,

CUNIT -V - ) | 9Hrs
Social Issues and the Environment: From Unsustainable to Sustainable development - Urbar

Eprnhlf:ms related to energy - Water conservation, rain water harvesting and watershed management -
Resettlement and rehabilitation of people  Case studies - Environmental ethies: Issues and possible
!sulutiaus - Climate change, global warming, acld rain, vzone layer depletion, nuclear accidents and
ihulucuusl. Case Studies-Wasteland reclamation, - Consumerism and waste products. - Environment
Protection Act. — Air {Prevention and Control of Pollution) Act — Water [Prevention and control of
iFuH_utiun] Act = Wildlife Protection Act - Farest Conservation Act-Public awareness

CUNIT-V | 9 Hrs

Human Population and the Environment: Population growth, variation among nations. Population
explosion - Family Wellare Progrommed. - Environment and buman health = Homan Rights = Value
Education - HIV/AIDS - Women and Child Welfare - Role of information Technology in Environment
land human health = Case studies
| Texthooks:

il. Text book of Environmental Studices for Undergraduate Courses by Erach Bharucha for University
iGr:mt‘s Commission, Liniversities Press,

2 Environmental Studies by Kaushik, New Age Publishers.

%3‘Eﬂlf_?EI{EHI}'I“EH!".MHK'F by Sri Krishna Hitech publishing Pvt, Ltd.

" Reference Books:

1. Environmental studies by R Rajagopalan, Oxford University Press,

:2. Comprehensive Environmental studies by |LP.Sharma, Laxmi publications,

(3. Introduction to Environmental engineering and science by Gllbert M. Masters and Wendell P, Ela -
Printice hall of India Private limited.

:4. Environmental studies by A, Ravi Krishnan, G Sujatha Sri Krishna Hitech publications,

Mapping of course sutcomes with program oufcomes
co

PO1 | PO2 PO3 | PO4 POS | PO6 PO7 | POB POY | PO10 | PO11  PSO1 | PSO2
- €o1 ! F: 2
| €02 | ! 2
CO3 ' 2 2 |
co4 | | 1 £ 129 2
o5 [ 2
Correlation matrix
CO | Percentage of contact hours Co Program PO¥5]): Action verh Level of
over the total planned Outcome and BTL Correlation
contact hours (" {for PO1 o POS) (0-3)
Register  Lesson | % corr | Verh BTL
(Hrs}) Plan
[Hrs)
1 10 12 23 a 1z POGFOT Thurmb Rule 2,
Understand Thumb Rule 2
2 15 15 28 3 il i L2 P07 Fhumhb Role 2
3 i W8 15 |2 I 13 | Poa Thumb Rule |2,
pply PO Thumb Rule | 2
4 a9 10 19 2 Appl L3 POGPOT Thuiri b Rule [ 24
pply Thumls Rule |2
5 B B 15 2 Underitand L2 PO7 Thumh Rule 2
50 53 1m0




Justification Statements:

C01: Understand the multidisciplinary nature of environmental studies and various renewable and nonrenewable
rESOUrces.

Action Verb: Understand (L2)

C01 Action Verb is Understand of BTL 2.Using Thumb rule; L2 correlates PO6 and PO7 as a
moderate (2]

C02: Understand the ecosystem and biodiversity to solve complex environmental prablems
Action Verb: Understand (L2)

C02 Action Verb is Understand of BTL 2.Using Thumb rule: L2 correlates PO6 and PO7 as a
moderate (2]

CO3: Apply various types of pallution and salid waste management and related preventive measures

Action Verb: APPLY (L3)

C03 Action Verb is APPLY of BTL 2.Using Thumb rule; L2 correlates PO6 and PO? as a moderate (2]
CO4: Apply rainwater harvesting, watershed management, ozone layer depletion and wasteland reclamation.

Action Verb: APPLY (L3)

CO4 Action Verb is APPLY of BTL 2 Using Thumb rule; L2 correlates PO6 and PO7 as a moderate (2)
CO05: Understand the population explosion

Action Verb: Understand (L2)

COS5 Action Verb is Understand of BTL 2.Using Thumb rule; L2 correlates PO6 and PO7T as a
moderate (2)



ANNAMACHARYA INSTITUTE OF TECHNDLOGY ANDSCIENCES, TIRUPATI

[AUTONOMNIS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al &ML)
(Effective for the batches admitted from 2021-22)

Semester I (Second year)

Course

Hours

5L | Category Code Course Title perweek Credits CIE SEE | TOTAL
L T/ P C
Discrewe Mathematical 4
1 B5 20AB59914  Structures 2 0 3 30 70 100
2 pC 20APC3301 [‘H.glml Eloctronics and & 0 3 30 70 100
Microprocessors
3 PC  |z0Apc3zoz DatAbaseMamagement |, 5 |40 3 gy | 7| 100
Systems
Ohject Oriented
4 IC 20APE3304  Programming through 4 2 [0 3 {30 70 100
|ava
Camputer | ]
5 PC 20APC3306  Organization and 4 2 | D 3 30 70 100
Architecture
Itatabase Management
6 PC Lab | 20APC3303 Systems Lab o o |3 1.5 3n 70 100
=  Object Oriented
7 PC Lab | 20APC3305  Programming through oo |3 2 30 T 100
Java Lab
Computer lf]rganimttun
H PC Lab | 20APC3307 and MicroprocessorLab |0 0 | 2 1 3n 70 100
g S50C 20A5C3301 Client Side Scripting . O 2 2 100 0 100
10 MC  |20AMC9902 Constitution of India 2 0|0 o |30 0 40
Total credits 21.5 370 560 930




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
{AUTONOMOUS)

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AL EML
Course Coi Lo Discrete Mathematical Structures L s L =
Z0ABS9914 -1 b 4| 2 0| 3

Course Dutcomes:

After studying the course, student will he ahle to

CO1: Apply the concepts of mathematical logic in various engineering fields.

CO2: Understand the concepts related ta set theory and algebraic structures.

CO3: Analyze the theory of elementary combinatorics by using binomial and multinomial theorems,

CO4: Evaluate the solutions of homogeneous and non-homaogenenus recurrence relations

CO5: Apply the graph theory in solving computer science problems and finite difference
approximalion

CO | Action Verb Knowledge Statement Condition Criteria Blooms
| level
1 Apply " the concepts of mathematical logic | in various AN Ty
engineering fields
2 Understand the concepts related to set theory and L2
Algebraic structures,
3 Analyse the theory of elementary Combinatory by using binomial | L4
and multinomial
thearems
4 Evaluate the solutions of homogeneous and non [ LS
Homogeneous recurrence relatians.
5 Apply The graph theory solving cormputer and Tinite L3
science problems. difference
approsimation.
Unit I: Mathematical Logic: 9 hrs

Introduction, Statements and Notation, Connectives, Well-formed formulas, Taotology, Duality law,
Equivalence, Implication, Normal Forms, Functionally complete set of connectives, Inference Theory
of Statement Calculus, Predicate Caloulus, Inference theory of Predicate Calculus

Umnit 11: Set theory: 9 hrs

Basic Concepts of Set Theory, Relations and Ordering, The Principle of Inclusion Exclusion, Pigeon
hole principle and its application, Funetions compoesition of functions, Inverse Functions, Recursive
Functions, Lattices and its properties. Algebraic structures: Algebraic systems-Examples and
General Properties, Semi groups and Monoids, groups, sub groups, homomarphlsm, Isomorphism,

Unit 1IT: Elementary Combinatorics: 9 hrs

Basics of Counting, Combinations and Permuotations, Enumeration of Combinations and
Permutations, Enumerating Combinations and Permutations with Repetitions, Enumerating
Permutations with Constrained Repetitions, Binomial Coefficients, The Binomial and Multinomial
Theorems.

Unit IV: Recurrence Relations: S hrs
Generating Functlons of Sequences, Calculating Coefficients of Generaling Functions, Recurrence
relations, Solving Recurrence Relotions hy Substitution and Generating functions, The Method of
Characteristic roats, Solutions of Inhomogeneous Recurrence Relations,

Unit V: Graphs: % hrs

Basic Concepts, lsomorphism and Subgraphs, Trees and their Properties, Spanning Trees, Directed
Trees, Binary Trees, Planar Graphs, Euler's Formula, Multigraphs and Ewler Circuits, Hamiltonian
Graphs, Chromatic Numbers, The Four Color Problem equation using fnite  difference
approximation,




Text books and Reference books:

L Joe Lo Mott, Abraham Kandel and Theodore P, Baker, Discrete Mathematics for Computer
scientists & Mathematicians, 2nd Edition, Pearson Education.

2. LB Tremblay and R Manohar, Discrete Mathematical Structures with Applications to Computer

Science, Tata McGraw Hill, 2002,

1. Kenneth H. Rosen, Discrete Mathematlcs and {ts Applications with Combinatorics and Graph
Theory, 7th Edition, McGraw Hill Education (India} Private Limited
4. Graph Theory with Applications to Engineering and Computer Science by Narsingh Deo

Online Learning Resources: hitp.//www.esyaleedu/homes/aspnes/classes/202/ notespdf

Mapplling l;::f COs to POs

CO POl [ POZ PO3  PO4 [ POS [ PO6 PO7 | P08 [ PO9 | POL10 | POL1L
1 | 3
(2 |2
3 | 3 N .
A [ 3
5 |3 . r
[Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)
CO - PO mapping justification:
co _I'*ermnlage of contact hours Co f’rngrnm- Iﬁ{"s]: Action | Level of
over lthe total planned Outcome  verband BTL Correlation
contact hours (roj (for PO1 to [0-3)
Lesson % correlation  Verb BTL POS5)
Plan
{Hrs)
1 |15 217 | 3 Apply L3 POl Apply (L3) |3
2 |11 159 | 2 ‘Understand | L2 P01 Apply (L3) [ 2
3 |14 202 | 3 Analyze L4 POz Analyze (L4) | 3
4 14 202 | 3 Evaluate L5 POz Analyze (L4) | 3
5 |15 21.7 | 3 Apply L3 POl Apply (L3) E

CO1: Apply the concepts ol mathematical logic in various engineering fields

Action Verb: Apply (L3}

PO1 Verhs: Apply (L3)

CO1 Action Verb is equal Lo PO1 verb . Therefore correlation is high [3).

COZ: Understand the concepts related to set theory and algebraic structures
Action Verb: Understand [L2)
P01 Verbs;: Apply (1.3)
C02 Action Verb [s one lovel bolow to PO1 verb: Therefore correlation is moderate [(2).
C03: . Analvze the theory of clementary combinatorics by using binomial and multinomial theorems,

Action Verb: Analyse (L4)
PO2 Verb: Analyse (1.4)

CO3 Action Verb level is equal to PO2 verh; Therelare correlation is high [3).
CO4: Evaluate the solutions of homogeneous and non homopgenvous recurrence relatlons,

Action Verb: Evaluate [L5]
P02 Verb: Analyze (L4)

CO4 Action Verb level |5 one level high to PO2 verl; Therelore correlation is high (3).

CO5: Apply the graph theory in solving computer science problems and finite difference

approximation,

Action Verb: Apply(L3]

PO1 Verb: Apply (L3]
CO5 Action verb is equal to PO verb: thersfore the correlation is high (3).




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI &ML
Course Code  Year & Sem . L|T/Mc p | C
JOAPC3301 ™ Digital Electronics & Microprocessors ry ] o3

Course Dulcomes;

After stuidying the course, student will he alle to

CO1: Understand the different logic circuits using concepts of Boolean algebra.

CO2: Analyze the diffevent logic circuit by combining sequential and combinational clireuits.
CO3: Evaluate the different sequential logic circuits for construct complex circuits like counters
and registers.

CO4: Apply the BOB6 microprocessors to design application for real world issues.

COS5: Apply the 8051 micre controllers to construct complex microprocessor working model For
real world problems.

CO | Action Verb | Knowledge Statement Condition Criteria " Blooms
the different logic using concepis of ;
C01 | Understand r L2
Circuits Boolean algebra
by combining
. . sequential and
CO02 | Analyze the different lopgic circut somblational L4
CIrcuits
: ) N for construct complex
i ::‘t:al-.lhcf:‘e‘!:‘:::I‘hequenml circuits like counters
CO3 | Evaluate oglc ch 2 and registers. L5
the BOB6 mic _[n dl,;:iign ii.]‘lp."ct'lﬂﬂﬂ far
CO4 | Apply e FREEORrOCEs30TS real world issues L3
to construct complex
the BOS1 microprocessor working
CO5' | Apply micro controller model for real world k2
problems.

LNIT - I Number Systems & Code Conversion

Number Systems & Code conversion, Boolean Algebra & Logic Gates, Truth Tables, Universal Gates,
Simplification of Boolean functions. SOP and POS methods  Simplificanon of Boolean functions using K-
maps, Signed and Unsigned Binary Numbers,

UNIT - 11 Combinational Circuits
Combinational Logie Circuits: Adders & Subwactors, Mulliplexers, Demultiplexers, Encoders, Decoders,
Programmable Logic Devices.

UNIT - TH Sequential Circuiis
Sequential Logic Circuits: RS, Clocked RS, D, JK. Master Slave JK. T Flip-Flops, Shift Regsters, Types of
shift Registers, Counters, Ripple Counter, Synchronous Counters, Asyachronous Counters, Up-Down Counter

UNIT - IV Microprocessors - |

BORS  microprocessor Review (bl details only), B086 microprocessor, Functional Disgram, register
organization 8086, Flag register of 8086 and its functions, Addressmg modes of 3086, Pin dugram of 8086,
Minmum moede & Maximum mode operation of BUSG, Interrupls in BORG,

UNIT = V Microprocessors - 1

Instruction sct of BOS6, Assembler divectives, Procedures and Macros, Stmple programs nvolving anthmetic,
logical, branch instructions, Ascending, Descendmg and Block move programs, String Manpulation
Instructions. Overview of 8051 microcontroller. Architecture, /O ports and Memory organization, addressing
modes and instruction set of 803 1{Briet details onlyv), Simple Programs.




Text Books:
L. M. Morris Mano, Michael D. Ciletti, Digital Design. Pearson Education, Sth Edition, 2013

2. Anil K. Maint, Digital Eleetronics: Principles, Devices and Applications, John Wiley & Sons, Lid., 2007,

3. N, Seathi] Kumar, M. Samvanan. 5. Jeevanathan, Microprocessor and Microcontrollers, Oxford
Publishers, 2010.

4. Advanced microprocessors and penpherals-A K Ray and K .M. Bhurchandani, TMH, 2nd edition. 2006.
Reference Books:

1. Thomas L. Floyd, Digital Fundamentals A Systemns Approach, Pearson, 2013,

2. Charles L1 Roth, Fundamentals of Logic Design. Cengage Learming, 5th, Edition, 2004,

3. DY Hall, Microprocessors and Interfacing, TMGH, 2nd edition, 2006,

Magpphng of conrse sateomes w il pregonm saleoms

€O | PO1 | POZ [POZ  PO4  POS [ PO6 | PO7  POB PD9 | PD1O | POIL | PSO1 | PsOZ |
col 2 2 2 F 3 |
B E 5 — = g _ -I
co3 | 3 3 2 z 2 i
coe | 3 3 2 z z z i
cos | 2 2 2 2 2% T !
Correlation matriy
Umit | €O Program | PO{z) :Action Verb and | Lovel of
Mo, lesson % | Correlation | Co’s Action BTL | Outcome | BULTor POL o PO | Correlation
planiHrs) verh POy (-3
Co1: POL PO1: Apply(L3) 2
i 14 23% | 3 Understand | 2 | P92 POZ: Identify(L3) 2
PO POB: Thumb Rule 2
Coz: rO1 PO1: Apply(L.3) 3
2 10 17% | 2 Anatin L4 | po3 POZ: Identify(L3) 3
A— =1 | o . | o8 | POB: Thumb Rule =
. m; POL: Apply(L3) 3
: - 3
3 12 W% | 2 Evaluate L rog xfl !["’:::Irl:rlf{iiﬁl 2
o9 PO9: Thumb Rule 2
P11 PO1: Apply(L3) 3
4 10 17% | 2 coa: Apply |13 | PO g ERSODLE) 2
| PO PO9: Thumb Bule 2
— PO1 PO1; Apply(L3) ! z
[ ! PO PO3: Develop(L3 2
5 e N Analyze s P4 PO Anply[ﬂi] : 2
P9 P09 Thumb Rule 2z
60 100 ) '
%

Justification Statements:

CO 1: Understand the different logic circuits using concepts of Boolean algebra.

Action Verb : Understand (1L.2)

PO1 Verb : Apply(L3)

CO1 Action verb is less than PO1 verb by one, Therefore the correlation is medium [2)
PO2 Verb : Identifv[L3)

CO1 Action verb is less than PO2 verb by one. Therefors, the correlation is medium [2)
POB: Thumb rule

To involvement of individual must know all the basic concept to understand team work outcomes,

Therefore the correlation is medium [2)

CO 2: Analyze the different logic circuit by combining sequential and combinational circuits
Action Verb : Analyvze [L4)
PO1: Apply[L3])




CO2 Action verb is less than PO1 verb. Therefore, the correlation is high (3)

POZ: Identify{L3)

CO2 Action verb is less than PO2 verb. Therefore, the correlation is high (3)

PO8: Thumb rule

At the time of design sequential and combinational circuits were need to form the team and develop
required circuits in long period, Therefore the correlation is medium (2]

CO 3: Evaluate the different sequential logic circuits for construct complex circuits like
counters and registers.

Action Verb : Evaluate (L5)

PO1: Apply(L3)

CO3 Action verb is preater than POL1 verb. Therefore, the correlation is High [3)

PO2: Identify [L3)

CO3 Action verb Is greater than POZ verb, Therefore, the correlation is High (3)

PO8: Develop (L3)

Need toanalyze real time application from the whole team for construct complex circuits. Therefore,
the correlation is high{3)

P0O9: Thumb rule

For resolving solutions to complex problem required a strong engineering concepis. Therefore, the
correlation is high(3)

CO 4: Apply the 8086 microprocessors to design application for real world issues.
Action Verb :Apply (L3)

PO1: Apply(L3)

CO4 Action verb is same as PO1 verb. Therefore the correlation is high (3]

P0O3: Develop(L3)

CO4 Action verb is same as PO3 verb, Therefore the correlation is high(3)

POB: Thumb rule

To implement real world application, the individual should have deep knowledge about 8086
microprocessors, Therefore, the correlation is medium. Therefore the correlation ks medium({2)
PO%: Thumb rule

Once the model ready with 8086 microprocessors, need to narrate about model with understandable
manner Therefore the correlation |s meditm (2)

CO 5: Analyze the 8051 micro contreller to construct complex microprocessor working model for
real world problems.,

Action Verb : Analyze [L4]

PO1: Apply(L3)

CO05 Action verb is greater than PO1 verb, Therefore the correlation is high{3)

P0O3: Develop [L3)

COS5 Action verb is greater than PO2 verb, Therelore the correlation s high{3)

PO4: Analyze (L4)

COSG Action verb ls same as PO4 verb, Therefore the correlation is high{3)

PO8: Thumb rule

Once the model ready with 8085 micro controllers, need to narrate about model with understandahle
manner Therefore the correlation is high(3)
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Comesx Cody | Yo Sfwm Database Management Systems Ljvoc P | C |
Z0APLA302 T8 Saanag L 4| z |0 3
Course Outcomes:
Alter studying the course, student will be able to
CO1: Understand the fundamentals ef databases to design relational models.
COZ: Apply the SQL and PLASQL cancepts to formulate queries,
CO3;: Apply the BE-R madel for data base design of real world applications,
CO4: Analyze the query processing and optimization for data manipulation.
CO5: Analyze the concurrent transactions and recover systems to prevent data loss in system
Crash.
CO | Action Knowledge Statement Condition Criteria Blooms
Verb level
CO1 | Understand  The fundamentals of To design relational L2
databases madels,
CO2Z | Apply the SQ1 and P1 /501 To formulate queries. L3
CONCeprs
CO3 | Apply the E-R madel for data base design of 1.3
| real world applications
CO4 | Analyze the query processing and For data manipulation. L4
aptimization
CO5 | Analyze the concurrent to prevent data loss in L4
transactions and recaover systeimn crash,
systems L
UNIT =~ 1 | Introduction, Introduction to Relational Model 9Hrs

| Introduction: Database systems applications, Purpose of Database Systems, view of Data, Database
Languages, Relational Databases, Database Design, Data Storage and Querying, Transaction
Management, Database Architecture, Data Mining and Information Retrieval, Specialty Databases)
Database users amd Administrators, Introduction to  Relational Model: Structure of Relational
Databases, Database Schema, Keys, Schema Diograms, Relational Query Languages, Relational
Operations
 UNIT - 11 | Introduction to SQL, Advanced SQL | 9 Hrs
Introduction to 3QL: Overview of the 0L Query Language, SQL Data Definition, Basic Structure ol
SQL Queries, Additional Basic Operations, Set Operations, Null Values, Aggregate Functions, Nested
Subsgueries, Modification of the Database. Intermediate S0L: Joint Expressions, Views, "Transactions)
Integrity Constraints, SQL Data types and schemas, Authorization,
Advanced 50QL: Accessing SQL from a Programming Language, Functions and Procedures, Triggers,
Recursive Queries, OLAP, Formal relational query languages. - -
| UNIT - 111 Database Design and the E-R Model, Relational Database 9 Hrs
Design - .
Database Design and the E-R Modoel: Overview of the Deslgn Process, The Entity-Relationship Model
Constraints, Removing Redundant Attributes (n Entity Scts, Entity-Relationship Diagrams, Reduction
to Relattonal Schemas, Entity-Relationship Deslgn Issues,
Relational Database Design:Features of Good Relational Designs, Atomic Domains and First Norma
Form, Decomposition Using Functional Dependencies, Functional-Dependency Theary, Algorithms for
| Decomposition, Decomposition Using Multivalued Dependencies, More Normal Farms,
| UNIT - 1V | Query Processing, Query optimization 9 Hrs
Query Processing: Overview, Measures of Query cost, Selection operation, sorting, |Join Operation,
ather operations, Evaluation of Expressions
Query optimizabion: Overview, Transformation of Relational Expressions, Estimating statistics of
Expressivn  results, Choice of Evaluation Plans, Materiallzed views, Advanced Topics in Query
| Optimization.
| UNIT -V Transaction Management, Concurrency control and 10Hrs
Recovery System
Transaction Management: Transactions; Concept. A Simple Transactional Model, Storage Structures)
Transaction Atomicity and Durability, Transaction [solation, Serializability, |solation and Atomicity,
Transaction lsolation Levels, lmplementation of Isolation Levels, Transactions as SQL Statements,
| Concurrency Control: Lock-based Protocols, Deadlock Handling, Multiple granularity, Timestamp-




based Protocols, and Validation-based Protocols,
Recovery Svstem: Fallure Classification, Storage, Recovery and Atomicity, Recovery Algorithm, Buffer
Management, Failure with Loss of Nonvolatile Storage, Early Lock Release and Logical Undo
_Operations.
| Textboolks:
1. A. Silberschatz, H.F.Korth, S.5udarshan, "Database System Concepts”.6/e, TMH 2019
Reference Books: -
I. Database Management System, 6/¢ Ramez Elmasri, Shamkant B. Navathe, PEA
2. Database Principles Fundamentals of Design Implementation and Management, Carlos
Coronel, StevenMorris, Peter Robb, Cengage Leéarning,
3. Database Management Svstems, 3/e, Raghurama Krishnan, Johannes Gehrke, TMH
Online Learning Resources:

| https://onlinecourses.nptelacin/nocZl cs04/preview

=

Mapping of course safcomes with program nulcomes e o EOEDE s, 8 i
Co M1 P02 [ X (R E ] PO PO P07 ron o [0 1] FOI1 | FS01 PS0OZ
Cii 2 3
oz 3 3 2
[ ER ] 3 2 a 2 2 1 I . ™ I
COd 3 3 3 3 3 2 |
4 1 k] 3 3 3 2 2 F ] |
Correlation matrix
Unit | €O _ _ o Program P8} Action Verh Level of
N Liskstin LT Caorvelutin | Co®s Aclion verb Wi | Cwteam andd BTL(Tor POV 1o Corrclution
plan(Hrs) n (1 POLL) (0-3)
’ SRR . P PO Applyvil 3) 2
I 13 145, 3 COn s Uniderstand L2 PO PO2: Review(1.2) 1
POl PO Apply(L3) i
2 % 0% 1 CO2 sApply 13 | prO2 PO2: Review(l2) 3
1o FOLE: Thumb rule 2
Podl PO ApplyiL3) i
Py PO Review(L2) 3
(AL O Develop i) k]
) 3 P POM: Amalveed L4) 2
3 s % 4 €03 :Apph L3 1 pos POS: Appiv(L3) 3
POYT 3T Tl mils rale |
"% MO8 Thumb rule p
4 it PORN: Ehumb rule”. 23
[LR]] PO Applyvild) 3
oz PO2: Amlvze(l4) 3
; R P03 PL3: Develop (L3) 3
4 I8 19% 2 O Anabyvee L4 POW PO Analyze (1.4) 3
POs MOS: ApplyiL3) i
POT PO T Thumb rale 3
Pz MO2: Anmalyee(L4) E
Piad PO3: Develop il 3) 1
P PO AmalveedL4) k]
5 5 2% 3 CO5 Analyee Ld | POS OS5 Appivild) )
POy FOT: Thumb rule F
POs POE: Thamilb rule 2
| W I R PO Thumb rule 2
L 100
'P.-.

Justification Statements ;
CO1: Understand the fundamentals of databases to design relational models.

Action Verb : Understand (L2)

P01 Verb : Apply(L3)

CO1 Action verb is less than POT verh by one level. Therefore the correlation is medium [2)
POZ Verb : Review(L2)

CO1 Action verb is same level as PO2 verh. Therefore the correlation is high (3)

CO2: Apply the SQL and PL/SQL concepts to formulate queries,

Action Verb : Apply [L3)




PO1: Apply(L3)

C02 Actian verh is same level as PO verb, Therefore the correlation is high [(3)

P0O2: Review [L2)

CO2 Action verb is greater than PO2 verb. Therelore the correlation (s high (3)

PO11: Thumb rule

For some of DB applications, PL/SQL concepts are used to formulate queries. Therefore the
correlation is medium (2)

CO3: Apply the E-R model for data base design of real world applications.

Action Verb : Apply(L3)

PO1: Apply(L3)

CO3 Action verb is same level as PO verb, Therefore the correlation is high [3)
PO2:Review (L2)

C03 Action verb is higher level as PO2 verb. Therefore the correlation is high [3)

PO3: Develop (L3)

CO3 Action verb is same level as PO3 verh. Therefore the correlation is high (3)

PO4: Analyze(l4)

€03 Action verb Is less than PO4 verb by one level, Therefore the correlation is medium (2)
PO5: Apply[L3)

CO3 Action verb is same level as PO5S verh, Therefore the correlation is high (3)

PO8 : Thumb rule

Since ethical principles should be followed to create a database, Therefore the correlation is
miec lum(2)

P09 : Thumb rule

Team work is required between DBA and Database designer to create a database. Hence the
correlation is medium (2)

PO11: Thumb rule

For some of DB applications, ER model concepts are used to create designs. Therefore the
correlation is medium(2)

CO4: Analyze the query processing and optimization for data manipulation,

Action Verb : Analyze(L4)

PO1: Apply(L3)

CO4 Action verb is less than PO1 verb by one level. Therefore the correlation is medium (2]
PO2: Analyze (L4)

CO4 Action verb is same level as PO2 verb. Therefore the correlation is high (3)

PO3: Develop (L3)

CO4 Action verb is greater than PO3 verb. Therefore the correlation is high (3)

PO4: Analyie (1.4)

CO4 Action verb 15 same as PO4 verb, Therefore the correlation is high (3)

PO5: Apply(L3)

CO4 Action verb Is greater than POS verb, Therefore the correlation is high (3)

PO7: Thumb rule

Since ethical principles shall be followed In data manipulation. Therefore the correlation is high{3)

CO5: Analyze the concurrent transactions and recover systems to prevent data loss in system
crash.

Action Verb : Analyze (L4)

PO2: Analyze (L4)

CO5 Action verb is same level as PO2 verb, Therefore the correlation is high [(3)

P03: Develop (L3)

CO5 Action verb is greater than PO3 verb. Therefore the correlation is high (3)

PO4: Analyze (L4)

CO5 Action verb is same level as PO4 verb. Therefore the carrelation is high (3)

POS: Apply[L3)

CO5 Action verb |s greater than POS verb. Therefore the correlation is high (3)

PO7 : Thumb rule

Since ethical principles should be followed for transaction management. Therefore the correlation is
medium{2)

PO8 : Thumb rule

Team work s required for transaction management and recovery of fallure transactions, Hence the
correlation 1s medium (2)

PO11: Thumb rule

In real time transaction management Is cantinuously updating. Therefore the correlation is medium

(2)
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EZTJ‘::EBL;;: vmrlft,spm Object Oriented Programming through Java :: TT'C : g !
Course Dutcomes:
Alter studying the course, student will be able to
CO1: Understand the O0OF concepts to apply basic java programming.
COZ2: Apply the inheritance, packages, and interfaces to orgamize various java resources,
CO3: Analyze the exception handling to develop efficient and error free codes,
CO4: Apply the concepts of multithreading and collection frameworks to solve real world scenarios
CO5: Apply the concepts of applets and swings for malking web and GUI bascd applications.
CO | Action Knowledge Statement Condition Criteria Blooms
____| Verb | O i e level
CO1 | Understand  The fundamentals of to design java L2
DOP concepts Programs. W
coz Apply  the inheritance, ' o c:-rganl'.ib_ various L3
packages, and interfaces java resources
CO03 | Analyze the exceprion handling to-develop efficient L4
and error free codes
CO4 | Apply the concepts of ta solve real world L3
multithreading and SCENArios.
collection frameworks
CO5 | Apply the concepts of applets for making web and | L3
and swings GUI based
applications.
UNIT - I | | 9Hrs

Object Oriented Thinking: History of Java, Java Buzzwords, Overview of O0P CLASSES AND
Objects: Classes, Objects, Simple Java Program, Methods, Constructors, this Keyword, Garbape
Caollection, data Types, Variables, Arrays, Operators, Control Statements Overleading of Methods
- and Constructors, Parameter Passing, Recursion, String Class and String handling methods.
CUNIT -1 [ ' ' ' 9 Hrs

Inheritance: Inheritance Basics, Using Super, Multilevel Hierarchy, Method Overriding, Dynamic
Method Dispateh, Abstract Classes, Using final with [nheritance, Ohject Class,

Packages: Packages, Access Protection, Importing Packages,

Interfaces: Defining an Interface, Implementing Interface, Applving Interface, Variables in Interfaces,
Interfaces can be extended.

UNIT - 111 | | 8Hrs

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 Own Exception Sub Classes.

Input and Output Operations: 1/0 basics, reading console Input, writing console output, the
PrintWriter class, reading and writing files, automatically closing a file,

Generic Programming ; Generie classes, penceric methods, Bounded Types, Restrictions and
Limitations.

 UNIT - IV | . 8 Hrs

Multithreading: Java Thread Model, The Main Thread, Thread Life Cyele, Creating Thread and
Multiple Threads, isAlive{] and joein{), Thread Priorities, Synchronjzation, Inter thread
Communication, Suspending, Resuming and Stopping Threads.

Collection Framework: Collection Overview, Collection Interfaces: The Collection Interface, the List
Interface, the Queue Interface, Collection Classes: Array List Class, Linked List Class, String
Tokenizer, Scanner

C UNIT-V | | 10Hrs

Applets: Applet Basics, Life Cycle of an Applet, Simple Applet Display Methods, The HTML APPLET
tag, Passing Parameters to Applets,

Swing: Introduction to Swing Model-View, Controller design pattern button, layout management,
Swing Components,

i

Texthooks:

Herbert Schildt, Java. The complete reference, TMH. 9thEdition, 2014
Cay. S Horstmann and Gary Cornell Core Java 2, Vol 2, Advanced Features, Pearson Education,
Tthldition, 2004




!He_ference Boonlis:

1. |.Nino and F.A. Hosch, An Introduction to programming and 00 design using Java, John Wiley |

2,
4

4

& sons.

Y. Danlel Liang, Introduction to Java programming Pearson Education 6th Edition

R.A Johnson- Thomson, An introduction to Java programming and object oriented application
development,
P. Radha Krishna, Object Oriented Programming through Java, University Press.

Online Learning Resources:

| www. javatpoint.com

~Mapping of course outcomes with program outcomes

co |Po1_ POZ PO3 | PO4 POS5 | PO6 PO7 | POB P09 | PO10 | PO11  PSO1 PSOZ
co1 | 2 3 1
c02 3 3 2 3 3 3 1
co3 | 2 | 3 3 3 3 1
co4 | 3 3 2 3 2 i 1
COs | 3 3 3 3 3 P | \1 1
Correlation matrix
Limit 0 Program POYS) :Action Verb Level of
Mo, Lesson e Correlation | Co's Action BTL | Ourcome amd BTL{Tor PO Correlation
plan(Hrs) | verb (PO) W POLL | (0-3)
' T s | ol ' POl T PO1: Applyi L) 2
' o ik # Understand |2 | poa2 PO2: Review(L2) | 3
o2 N2 Heview (L.2) i
o3 FOA: Develop (L3) k]
s . 1" PO Analyre(ld) 2
2 18 21% 3 COZ:Apply | L3 e POS: ApplviL3) 3
PO POI: Thoob Rale 1
Pq“ PO Thombs Bole i
I*n MO0 Applyil3) 2
P02 PO2: Analyze(L4) 3
k | 1% 2% 3 COX zAnalyre L4 roa POE: Developtl 3) 3
oM PO Analyze(l.4) i
POS POS: Apply(L3) 3
rol POL: Apply(L3) 3
o2 PO 2 Beview (L2) 3
4 I8 1% 3 COd:apply | 13 rod PO4: Anulyee(14) 2
Piys POE: ApplyviLy) i
2
—t oz P02 Review (1.2) -3
[N POr3: Develop (1L.3) i
5 15 7% 1 COS5 sApply 13 oS POS: Applyvil.3) 3
[E AL FOE: Thivmb Hale k|
1ol PO Thumby Bl 3
85 | 1%

Justification Statements ;

CO1: Understand the OOP concepts to apply basic java programming.
Action Verb : Understand(1.2}
POT Verb : Applyv(L3)
CO1 Action verb is less than PO verb by one level, Therefore the correlation 1s medium (2)
P02 Verb ; Review(l.2)
CO1 Action verb is same as PO2 verb. Therefire the correlation is high {3)

CO2: Apply the inheritance, packages, and inferfaces to organize various java resources
Action Verb : Apply (L3)

PO2: Review (L2)

CO2 Action verb is greater than PO verb. Therelore the correlation is high (3)

PO3: Develop (L3}




CO2 Action verb is same level as PO3J verb. Therefore the correlation is high (3)

PO4: Analyze (L4)

CO2 Action verb is less than PO4 verb by one level, Therefore the correlation 15 medium (2)
POS: Apply (L3)

CO2 Action verb ts same level as PO3S verb. Therefore the correlation 15 high (3)

PO10: Thumb rule

Create some Java programs to solve real world problems. Therefore the correlation 1s high (3)
PO11: Thumb rule

Learn java programs to solve, Therelfore the correlation is high (3)

CO3: Analyze the exception handling to deyelop efficient and error free codes

Action Verb : Analyee(L4)

PO1: Applyv(L3)

CO3; CO3 Action verh is less than PO verb by one level, Therefore the correlation is medium (2)
PO2: Review (1.2)

CO3 Action verb is greater than PO2 verb. Therefore the correlation is high (3)

PO3: Develop (L3)

CO3 Action verb s greater than PO3 verb by one level, Therefore the correlation is high (3)
PO4: Analvze (L4)

CO3 Action verb is same as PO4 verb, Theretore the correlation is high(3)

POS: Apply (L3)

CO3 Action verb is greater than POS verb by one level, Therefore the cortelation is high(3)

CO4: Apply the concepts of multithreading and collection frameworks to solve real world scenarios.
Action Verb : Apply (L3)

POT: Applyv(L3)

CO4 Action verb 1s same level as POI verb, Therefore the correlation is high (3)

PO Review (1L.2)

C0O4 Action verb is greater than PO2 verb by one level, Therefore the correlation is gh(3)

PO4: Analvze (L4)

CO4 Action verb is less than POS verb by one level. Thereliore the correlation is medium (2)

POS: Apply (L3)

CO4 Action verb is same level as POS verb, Therefore the correlation is high (3)

COS: Apply the concepts of applets and swings for making web and GUI based applications.
Action Verb :Apply (1.3)

PO2: Review (L.2)

COS Action verb is greater than PO2 verb, Therefore the correlation is high (3}

PO3: Develop (L3)

CO35 Acuon verb is same level as PO3 verb. Therefore the correlation is high (3)

POS: Applyv(LY)

CO35 Action verb is same level as POS verb. Therefore the correlation 1s high (3)

PO10: Thumb rule

Java 15 used to design simple and enterprise applications so need for project management. Therefore the
correlation is high(3)

PO11: Thumb rule

It 1s a programming language so new version avallable so we need (o learn. Therefore the correlation is high(3)
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Course Code  Year & Sem c — — I LT P | C
20APC3306 T omputer Urganization an rehitecture 1 2 0 3

Course Outcomes;

CO1: Understand the operational concepts and instruction set related to modern processors,
CO02: Evaluate the Arithmetic operations [or understanding execution process.

CO3; Understand the hardware requirements of input/output organizations and memory system
CO4: Analyze the pipeline hazards and pessible solutions to data hazards

CO5: Apply the parallel and scalable architectures for multiprocessors,

co ﬁ:‘:ﬁ“ Knowledge Statement Condition Criteria E:;m

the operational concepts and

co1 Understand instruction set related

Lo modlern processors, 2

for understanding
execulion process,

CO2Z | Evaluate the Arithmetic operations L5

" the hardware requirements ol
CO03 | Understand  input/output organizations and ‘ L2
memory systein.

the pipeline hazards and

€04 | Analyre  possible solutions L to data _ha?.ards 14
the parallel and scalable ; S——_—
CO5 | Apply architectures for multiprocessors L3
!I.I'HIT o | Basic Structure of Computer, Machine Instructions and Programs |

' Basic Structure of Computer; Computer Types, Functional Units. Basic operational Concepts, Bus Structure.
Software. Performance .
Machine Instructions and Programs: “umbers, Arithmetic Operations and Programs, Instructions and
Instruction Sequencing, Addressing Modes, Basic Input/output Operations, Stocks and Queues, Subroutines,
Additional Instructions,

UNIT -1l Arithmetic, Basic Processing Unit

Arithmetic: Addition and Subtraction ol Signed Numbers. Design of Fast Adders, Multuplicaton ol Positive
Numbers, Signed-operand Multiplication, Fast Multiplication, Integer Division, Floating-Point Numbers and
Cperations,

Basic Processing Unit: Fundamental Concepts, Fxecunon of a Complete Instruction. Mulople-Bus

| Organization, Hardwired Control, and Multi programmed Control,
'HNIT -1 The Memory System, lnput/Qutput Organization |

| The Memory System: Basic Coneepts, Semiconductor RAM Memones, Read-Only Memories, Speed, Size and
| Cost, Cache Memories, Performance Considerations, Virtual Memories, I"l-’lu.murj. Management Requiremients,
Secondary Storage,
Input/Output Organization: Accessing /0 Devices, lnterrups, Processor Examples, Direct Memory Access,
Buses, Interface Circunts, Standard 10 Interfaces

UNIT - IV Pipelining, Large Computer Systems |

Pipelining: Basie Concepis, Data Hazards. Instruction Hazards, Influence on Instruction Sets Large Computer
Svstems: Forms of Parallel Processing, Array Processors, The Soucture of General Purpose multiprocessors,
In:cerm:u.mn Metworky

'UHIT v Computer Architecture | .

| Parallel and Scalable Architectures, Multiprocessors and Multi computers, cache coherence and synchronization
mechamism, Three Generations of Multi computers, Message-passing Mechanisms, Multivetor and SIMD
computers, Vector Processing Principals, Multivector Multiprocessors. Compound Vector processing, SIMD
computer Orgamzations.

| Texthooks:

1. Carl Hamacher, ZvonkoVranesic, SafwatZaky, —Computer Ovganizationl, Sth Edition, McGraw Hill
Educanon, 2013, 2. M. Moms Mano, —Computer System Architectarel, 3rd Edinon, Pearson Education. 2017.
3. Advanced Computer Architecture Second Edition, Kai Twang, Tata McGraw [1ill Publishers.

References:




. Themes and Variations, Alan Clements, —Compuiter Organiztion and Architecturel, CENGAGE Leaming.
2. SmrutiRanjanSarangi, —Computer Organization and Architecturel, MeGraw Hill Education. 3. John P.Hayes,
! —Computer Architecture and Orgamzation , MeGraw Hill Education

Online Learning Resources:
hitps://nptelacin/courses!/ 1067103/ 106 103068/

_ Mapping of course outeames with pragram suteames e
co PpOL POz | PO3 | PO4 | POS POE | POF | PDE POS FO10 P01l | PSO1 | PSO2
col |2 I 2
co2 |3 2 2 3 B
col |2 1 2 FA
o4 |3 3 3 I i 3 3

' Cos |2 3 2
Correlation matrix
Uni  CO Progr | PO[s):Action Verb Level
t Lesson % Correla | Co's Action BT | am and BTL(for PO1 of
No. | plan{Hr tian verb L Outco | to POL1) Correla

s) me tion (0~

(P0) )

FO1 POL1: ApplyiL3) 2

1 a9 Z0% 2 CO1 :Understand Lz POz POZ: Analyze(L4) 1
ro11 PFO11: Thumb rule 2

o1 PO1: Apply(L3) 3

POZ POZ: Formulate (L6] z

] 09 20% 2 €02 : Evaluate L5 P03 PO3: Design (L6) 2
PG PO6: Thumb rule 3
y PO11 | PO11: Thumb rule | 3

I . POl PO1: Apply(L3) 2

; P02 POZ: Anal (L4) 1

3 09 20% 2 €O3: Understand L2 | o0 | Lottt e 3
rog POB: Thumb rule | 2

P01 PO1: Apply(L3) ' 3

PO POZ: Analyze (L4) 3

PO3 | PO3: Develop (L3) 3

4 09 20% 2 CO4 @ Analyze L4 P4 PO4: Design [LG) 1
P05 POS: Create(L6) 1

Po7 POT: Thumb rule 3

FOR POB: Thumb rule 3

I o[ i |MolsSRBAY, | 2

T evelo
GO%5 - Apphy ng] FO11: 'l'humI:: rule 2
- —— N 1 - .
™

Justification Statements:

CO01: Understand operational concepts and instruction set related to modern processors

Action Verb : Understand(L2)
POL1 Verb: Apply(L3)

CO1 Action verb is less than PO1 verb by one level. Therefore the correlation is moderate (2)

POZ Verb : Analyze{L4)

CO1 Action verb is less than POZ verb by two levels. Therefore the correlation is low [1)

PO11: Thumb rule

Identily the deficiencies and demonstrate the need of updating the computor components to meet
desired requirements moderate (2]

CO2: Evaluate Arithmetic operations for understanding execution process

Action Verb : Evaluate [L5)
PO1: Apply[L3)

CO2 Action verb Is more than PO1 verb, Theretfore the correlation |s high (3)

P02: Formulate (L&}



C02 Action verb is less than PO2 verb by one level. Therefore the correlition s moderate (2)

PO3: Design (L6)

CO2 Action verb is less than PO3 verb by one level. Therefore the correlation is moderate (2)

PO&: Thumb rule

For some of computer applications, Various arithmetic operations are evaluated for understanding
execution process of computer svstems. Therefore, the correlation is high (3]

PO11: Thumb rule

ldentify the deficiencies and demonstrate the need of updating the computer instruction set to meet
desired requirements. Therefore the correlation is high [3)

C03: Understand the hardware requirements of input/output organizations and memory system.
Action Verb : Understand [L2)

PO1: Apply(L3)

C0O3 Action verb is less than PO1 verb level by ane level Therefore the correlation is moderate (2)
PO2: Analyze [L4)

CO3 Action verb is less than PO2 verb by two levels. Therefore the correlation is low (1)

PO7 : Thumb rule

Since ethical principles should be followed to while creating the primary and secondary memories,
Therefore the correlation is moderate [2)

PO8 : Thumb rule

Team worlk is required to understand and demonstrate the secondary memories in computer system.
Hence the correlation is moderate [2)

CO4: Analyze pipeline hazards and possible solutions to those hazards,

Action Verb : Analyze(L4)

PO1: Apply(L3)

CO4 Action verb is more than POlverb. Therefore the correlation is high (3)

PO2Z: Analyze (L4)

CO4 Action verb 1s same as PO2 verb. Therelore the correlation is high (3)

P03: Devleop (L3)

CO4 Action verb Is more than PO2 verb. Therefori the correlation is high (3)

PO4: Design (L&)

CO4 Action verb is less than PO4 verb by two levels. Therefore the correlation is moderate [2)
PO5: Create[L6)

C04 Action verb 1s less than POS verb by two levels. Therefore the correlation is low (1)

PO7 : Thumb rule

Team work is required to provide the solutions caused due to pipeline hazards, Hence the correlation
is high {3)

CO5: Apply parallel and Scalable architecture for multiprocessors

Action Verb : Apply (L3)

PO1: Analyze(L4)

COS Action verb ig less than POIverb by ane level. Therefore the correlation is moderate (2)
PO2: Develop [L3)

CO5 Action verb is same as FOZ. Therefore the correlation is high (3)

PO11: Thumb rule ldentify the deficiencies and demonstrate the need of updating the parallel
instruction set to meet desired requirements. Therefore the correlation is moderate (2)
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Course Code Year & Sem , Livac P| C |
‘- S0APC3303 | THI . Database Management System Lab ol o | 3 1'5!
 Course OQuicomes:

After studying the course, student will be able to

CO 1: Apply the DDL, DML Commands for manipulating the data.

CO 2: Evaluate the simple mathematical operations using PL/SQL,

CO 3: Apply the Triggers to automate the actions on databasc

CO 4: Apply the cursors to access system memory in PL/SQL Programs

CO 5: Apply the Entity-Relationship lor real time applications,

CO | Action Knowledge Statement Condition Criteria Blooms
Verb level
. the DDL, DML zi?rtranlpuIEUng the -
PPy Commands a. )
the simple mathematical using
€oz | Evaluate operations PL/SQL i
co3 | Apply the Triggers 0 it S on L3
Lo HE(ES-S éystem

Co4 | Apply the cursors memary in PL/SQL L3
Frograms.

CO5 | Apply the Entity-Relationship for real time applications L3

List of Experiments:

bJ

Week-1: CREATION OF TABLES
L.

Croate a tnble called Employvee with the following structure,

Minme Ty poe
Eripno Number
Endme Varchar2(20)
[l Varchar2 [20])
My Mumber
Add a dolumn rumrn!sshuigal'uh tli}ﬁ!ﬂlﬁ¥151i‘muﬁﬁiplllyﬂﬂ tatrle,

Insert any five records (oo the table,

Update the column details of job

Rename the column ol Employ table using alter commind,
Delete the employes whose empndg 1§19, (CO1])

Create department table with the lollowlng structure,

TFE

e n

Name Type

e ptne Number
Deptname Yarchar2({20)
[ncation Varchar2[(20]

Add column designotion to the department table.
Ingert values into the talile.

List the records of emp table grouped by deptoo,
Update the record where dept no 15 9.

€. Delete any column data from the table [CO1)

3. Create a table called Customer table

Mame Type
Varchar2{20)

Varchorz{20)

Cust narme

Cust street




Cust city Varchar2{20)

Insert records into the table,

Adld salary eolumn to the table,

Alter the table column domain.

Drep salary column of the customer table.

Delete the rows of customer table whose ust_clty s yd®, (CO1)

rErRTFPR

4. Create atable called branch table {CO1}

M Type

Branch name Varchar2{20)
Branch city Viarchard(zo)
asseris Moumbser

5. Increase the size of data type for asserts to the branel,
a Add and drop a celumn to the hranch table,
b, Insert values Lo the table,
¢, Update the branch name celumn
i, [Felete any two columns from the table [COT)

. Create atable called sallor able

Mt Type

Sl Numiber |
Shame Varchar2{20)

Fating Varchar2(20)

a, Added column age to the satlor table.

b, Insert values into the sailor tahle,

€. Delete the row with rating=#.

d. Update the column detalls of sallor

€, Imsert null values into the tahle (CO1)
7. Create atable called reserves table

Name I'l'j.rpe
Boat id |Iu:em-r
=il |IntegE-r

Eny p |Intng;+:-r

4. Ingert values into the reserves Lable

b, Add colimn tme to the reserves table,

¢ Aler the codumn day dala Lype Lo dists

d. Drop the column time (0 the table

€. Delete the row of the table with some condition. (CO1)

S Week-2: QUERTES USING DD AND DML
|.  a Createauser and gront all permissions to the usor.
b Insert the any three records in the employee table and use rollback. Check the result.
c. Add primary key constraint and not null constraint to the employee table
d. Insert null values to the employee tahle and verify the result (CO1)
2. a Create a user and grant all permissions to the user.
b. Insert the any theee records ln the smployee tble and use rollback. Check the result
c. Add primary key constraint and not null constraint to the employee table.
. Insert null values to the employvee table and verify the result. (C0O1)
3. a Create p user and grant all permissions to the user
b. Insert values in the department table and use commit,
c. Add constratints like unigue and not null to the department table,
d. Ingert repeated values and null values into the table. (€01)
4.z Create a user and grant all permissions to the pser
b Insert values into the table and wse commit
e lelete any three records in the department table and use rollback
. Add constraint primmary key and forelgn Hey to the table,
5. Create a user and grant all permissions to the user, (CO1)
b. Insert records in the sallor table and use commit,




f.

. Add save point after insertion of records and verify save point.

o Add constraints not null and primary key to the sailor table

e, Create a user and grant all permissions to the user.

£ Use revoke command to remove user permissions,

@ Change password of the user created.

h. Add constraint foreign kev and not null. (CO1)

#. Create a user and grant all permissions to the user.

b, Update the table reserves and use savepolnt and rollback,

c. Add constraint primary key , foreign key and not null to the reserves table
d. Dolctn r:unsr.ramt nok | nulf o l.hl.' hhlu c::r'tumn [Eﬂi]

Week-3:QUERIES USING AGGREGATE FUNCTIONS

[ ]

i

4

a. By using the group by dause, display the enames who belonps to deptne 10 along with
average salary.

b. Display lowest paid employes details under each department.
C. Display number of emplovees working in each department and thelr department number.

i, Using built-in functions, display number of employvees working in ecach department and  their
department name from dept table. Insert dept name to dept table and insert deptoame lor each row, do
the required thing specified above.

€. List all employees which start with olther B or €.

f. Display only these ename of employees where the maximum salary is greater than or equal to
S000. (COT)

a, Caleulate the average salary for each different joh,

b. Show the average salary of each job excluding manager.

C. Show the average salary for all departments employing more than three people.
d. hsplay employvees who earn more than the lowest salary in department 30
¢. Show that value returned by sign (n] function.

. How many days between day of bireh to current date [CO1)

a. Show that two substring as single string.

b. List all employee names, salary and 15% risein salary.

C. Display lowest pald emp detalls under each manager

d. Display the average monthly salary bill for each deptno,

¢. Show the average salary for all departments employing more than two people,

f. By using the group by dause, display the eid who belongs to deptno 05 along with
average salary. [CO1)

a. Count the number of employees in department 20 (CO1)

b. Find the minimum salary earned by derk.

a Find minimum, maximum, average salary of all employees

b, List the minimum and mastmum salaries for each job type.

¢. List the employee names in descending order.

. List the employes id, names in ascending arder by empld, [€01)

aFind the sids names of sallors who have reserved all boats called "INTERLAKE

b. Find the age of youngest sailor who is eligible to vote for each rating level with at least twio such sailors,
C. Find the sname, bid and reservation date for eacl reservition,

d, Find the ages of sallors whose name begin and end with B and has at least 3characters.
€. List in alphabetic ovder all sallors who have reserved redboat.

f. Find the age of youngest sallor for vach rating level, (CO1)

a. List the Vendors who have delivered preducts within 6 months from erder date,

b. Display the Vendor detalls who have supplied both Assembled and Subparts,

€. Display the Sub parts by grouping the Vendor type (Local or Nonlocal ),

d. Display the Vendor details in ascending order.

¢, Display the Sub part which costs more than any of the Assembled parts,

{. Display the second maximum cost Assembled part[CO1)

Week-4: PROGRAMS ON PL/SQL

I

e ]
Fo

i

a Write a PL/SQL program to swap two numbers, (C02)

b, Write a PL/SQL program to {ind the largest of three numbers

a. Write a PL/SQL program to find the total and average of 6 subjects and display the grade.

b. Write a PL/SQL program to find the sum of digits in a given number, [C02)

a. Writea PL/SQL program to display the number in reverse order,

b. Write a PL/SQL program to check whether the given number is prime or not. (COZ)

a Write a PL/SQL program to find the factorlal ol a given number.

b. Write a PL/SQL code block to calculate the area of a circle for a value of radius varyving from 3 ta 7.
Store the radius and the corresponding values of calculated area in an empty table named areas,
consisting of two columns radius and area, (CO2)

a. Write a PL/SOL program to accept a string and remove the vowels from the string. (When 'helle’
passed to the program (tshould display "HIV removing ¢ and o from the world Hello).

b. Write a PLSQL program to accept o number and a divisor. Make sure the divisor is less thanor equal




to 10, Else display an error message, Otherwise Display the remalnder in words, (CD2)
Weel-5: PROCEDURES AND FUNCTIONS

. Writea function to accepl emplovee number as parameter and return Basic +HRA together as single
column. (COZ)

2. Accept vear as parameter and wirite a Function to return the total net salary spent for a given year. (CO2)
3. Create a function to find the factorial of a given number and hence find NCR [(CO2)

4, Write a PL/SOL hlock o pint prime Fibonacel series using local functions, [CO2)

5. Create a procedure to find the lucky number of a given birth date, (CO2Z)

6. Create function to the reverse of given number{C02)
Week-6: TRIGGERS
1. Create a row level trigger for the customers table that would fire for INSERT or UPDATE or DELETE
operations performed on the CUSTOMERS table. This trigger will display the salary difference between
the old values and new values [CO3)

CUSTOMERS table:

i NAME AGE ADDRESS SALARY
| Al 24 Khammanm 2000
2 Bob 27 Kadappa 3000
3 Catri £5 Guntur 4000
1 Dena 28 Hyrderabgd 5000
5 Eeshwar 7 Kurnool H000
4] Faroog bt Nellore 7000

2. Creation of insert trigger, delete trigger, update trigger practice triggers using the passenger database
Pagsenger( Passport_ ld INTEGER PRIMARY KEY, Name VARCHAR (50] Not NULL, Age
Integer Not NULL, Sex Char, Address VARCHAR (50) Not NULL);
i Writea Insert Trigger to check the Passport_id is exactly six digits or not.
b, Write a trigger on passenger o display messages ‘1 Record is inserted’;, *1 record is deleted’, °1
record is updated’ when insertion, deletion and updation are done on passenger respectively. (CO3)
3. Insert row in employee table using Triggers. Every trigger is ereated with namie any trigger have same
name must be repliced by new name, These triggers can raised before insert, update or delete rows on
data base, The main difference hetween a trigger and a stored procedure is that the former s attached
to a table and 15 only fired when an INSERT, UPDATE or DELETE occurs. (CO3)

4. Convert employee name [nto uppercase whenever an employee record Is Inserted or updated. Frigger to

fire before the insert or update. (CO3)

5. Trigger before deleting a record from emp table Trigger will insert the row to be deleted into table called

delete _emp and also record user who has deleted the record and date and time of delete. (CO3)

6, Create a transparent audit system for a table CUST_MSTR. The system must keep track of the records

that are being deleted or updated (CO3)

Week-7:PROCEDURES

I, Create the procedure for palindrome ol given number, (CO3)

I Create the procedure for GCD: Program should load twe registers with two Numbers and thenapply the
logle for GCD of two numbers, GED of two numbers |5 perlormed by dividing the greater number by the
smaller number till the remainder 5 zero. If It §s zero, the divisor is the GCD (Ff not the remainder and
the divisors of the previous division are the new set of two numbers. The process s repeated by
dividing greater af the two numbers by the smaller number cill the remalnder {5 zero and GCED is found.
Write the PL/SQL programs to create the procedure for factorial of given number, (CO3)

Write the PL/SQL programs to create the procedure to find sum of N natural number. (CO3)

Wrlte the PLASQL programs to create the procedure to find Fibonacel servies. (C0O3)

B, Write the PL/SQL programs to create the procedure to check the given number is perfect or not[(CO3)
Week-8: CURSORS

1. Write a PL/SQL bloek that will digplay the name, dept ne, salacy of fist highest paid employess,

Update the balanece stock in the item master table each time a transaction takes place in the item transaction

table. The change in item master table depends on the item id is already present in the item master then update

operation is performed to decrease the balance stock bythe quantity specified in the tem transaction in ense
the item id is not present in the item master table then the record is inserted in the item master table. (CD4)

2, Write a PL/SOL block that will display the employee details along with salary using cursors. (CO4)

3. Towrite o Cursor to display the list of employees who are working as a Managers or Analyst. (CO4)

4. Towrite a Cursor to find emplovee with given job and deptno, [CO4)

5. Write a PL/SQL block using implicit cursor Lhat will display message, the salaries of all the employees in
the ‘employee” table are updated. W none of the employvee's salary s updated we get o message "None of
the salaries were updated’. Else we get a message like For example, ‘Salaries for 1000 employees are
updated’ if theve are 1000 rows in "employee’ table(C04)

Week-9: CASE STUDY: BOOK PUBLISHING COMPANY

A publishing company produces scientific books on various subjects. The books are writtem by authors
who specialize in one particular subject. The company employs editors who, not necessarily being
speciallsts in o partlcular ares, epch take sole responsibility for editing one or more publications

A publication covers essentially one of the specialist subjects and is normally written by a single author.




When writing a particular book, each author works with on editor, but may submit another work for
publication to be supervised by other editors. To improve their competitiveness, the company tries to
employ a variety of authors, more than one author being a specialist in a particularsubject for the above case
study, do the following:
|, Analyze the data required.
2 Normalize the atiributes.

Create the logleal data maodel using E-R diagramz(COS5)

Week-10: CASE STUDY GENERAL HOSPITAL

A General Hospltal consists of a number of speclalized wards (such as Maternity, Pediatrle, Oncology, ete),

Each ward hosts a number of patients, wha woere admitted on the recommendation of thelr own GP  and

confirmed by a consultant employed by the Hospital. On admission, the personaldetails of every patient

are recorded, A separate reglster s to be held to store the Information of the tests undertaken and the

results of a prescribed trestment, A number of tests may be conducted for each patlent. Each patient is

assigned to one leading consultant but may be examined by another doctor, if required. Doctors are

specialists in some branch of medicine and may be leading consultants for a number of patients, not

necessarily from the same ward. For the above case studvado the lollowing.

1, Analyze the data required.

2, Normalize the attributes,
Create the logical data model using E-R dingrams(C0OS5)
Week-11: CASE STUDY: CAR RENTAL COMPANY
A database is to be designed for a car rental company. The information reguired includes a deseriptlon of cars,
subecontractors (Le garages), company expenditures, company revenues and customers. Cars are to be described
by such data as: make, model, year of production, engine size fuel type, number of passengers, registration
rumiber, purchase price, purchase date, rent price andinsurance details. 1t is the company policy not to keep any
car for a period exceeding one year. Allmajor repatrs and maintenance are done by subcontractors (lLe
franchised garages), with whom CRC has long-term agreements, Therefore the data about garages to be keptin
the database includes garage names, addresses, range of services and the lRe, Some garages require payments
Immediatoly after a repair has been made: with athers CRC has mode arrangements for credit facilities.
Company expenditures are to be registered for all outgoings connected with purchases,repairs, mainterance,
insurance ete. Similarly the cash inflow coming from all sources: Car hire, car sales, Insurance claims must be
kept of file. CREC maintalng a reasonably stable client base, Forthls privileged category of customers special
credit card facilities are provided. These customers may also book in advance a particular car. These
reservations can be made for any period of time up to one month, Casual customers must pay a deposit for an
estimated time of rental, unless they wish to pay by credit card. All major eredit cards are accepted. Personal
detailssuch as name, address, telephone number, driving license, numhber about each customer are kept in the
database, For the above case study, do the fallowing:

. Analyze the data required.

2.  Normalize the attributes,
Create the logical data model using B-R diagrams{(C05)
Week-12; CASE STUDY: STUDENT PROGRESS MONITORING SYSTEM
A database 15 to be designed for a college Lo monitor students” progress throughout their course ofstudy. The
students are reading for o degree [(such asx BA. BA (Honx) M.Sc, etc] within the framework of the modular
systeme The college provides a number of modules, each being characterized by its code, title, credit value,
module leader, teaching staff and the department theyeome from, A module Is coordinated by a meodule leader
who shares teaching duties with one or more lecturers A lecturer may teach (and be o module leader for) more
than one module. Studentsare free to choose any moduale they wish but the following rules must be obhserved:
Some modules reguire pre- reguisites modules and some degree proprams have compulsory modules. The
database |5 also to contaln some Information aboutstudents including thelr numbers, names, addresses,
degrees they read for, and thelr past pecformance Le modules taken and examination results,
For the above case study, do the following: (CD5)
Annlyze the data required.
Normalize the attributes,
Create the logical data model Le, ER diagrams.
Comprehend the data glven In the case study by creating respective tables with primary keys and
foreign keys wherever required,

5. Insert values into the tables created (Be vigilant about Master- Slave tables).

6. Display the Students who have taken M.Sc course

7. Display the Module code and Number of Modules taught by each Lecturer.

& Retrieve the Lecturer names who are not Module Leaders

9 Pisplay the Department name which offers 'English ‘module.

[0, Retrieve the Prerequisite Courses offered by every Department (with Department names),

1. Present the Lecturer 1D and Name whe teaches ‘Mathematies’

|12 Discover the number of years a Module is aught

13, Listout all the Faculties who work for "Statistics” Department.

14, List out the number of Modules taught by each Module Leader,

|5 List owut the number of Modules taught by a particular Lecturer.

6, Create a view which contains the felds of beth Department and Module tables{Hint- The

fields like Module code, ttle, credit, Department code and (ts name),

Update the credits of all the prereguisite courses to 5, Delete the Module 'History' from the Module talile

= LR —




eferences:
1. Ramez Elmasel, Shambkant, B Navathe, "Database Systems”, Pearson Education, &th Edition, 2013,
2. Peter Rob, Carles Coronel, "Database System Concepts”, Cenpage Learning, 7th Edition, 20084,

Mapping of course outcomes with program outcomes

'CE_I FO1 . rFOZ PO3 | POM POS | PO6 POT | POB PO9 | PO10D | POI11 | P501 | PSO2 |
Co1 3 z 3 3 1 [
coz2 1 3 3 1 | l
C03 3 2 3 3 2 | I
co4 | 3 2 3 3 |
cos | 3 3| 2 i 2 :
Correlation matriy
Unit BTL Program PO[=): Action Verb and BHTL Level of
No. Co's Action verb Outcome (FO) | [for PO1 to POTT) Correlation {0-3)
POl POL: Apply(L3) 3
FOz POZ: Review(LZ) 2z
: I i
' CA1: Apply L5 pog PO3: Develop(L3) 3
P05 FO5: Apply(L3]} 3
POl POLApply(L3) 1
2 CO2: Evalute LS Pz PO3:Formulate{Li) 3
P05 POS: Create(Lo) 3
(LY POT:Apply(1.3)] 3
. POZ PO2:Review(L2) .
. co3:-Apply L¥ pos PO4:Design(L6) 3
P05 FO5:Create(La) 3
P POL:Apply(L3) 3
] C POz POZ:Review(L2Z) F 4
1 CO%: Apply L3 poa PO4:Design (L&) 3
FOS OS5 Create(L6]) 3
rO3 PO 3 Design(L6) 3
. P05 POS:Create(LG) 3
§:  |'Cos: Apply 3. Vos PO6: Thumb rule 3
P PO Tl rule 3

Justification Statements :

CO1; Apply the DDL,DML Commands for manipulating the data
Action Verh: Apply(L3)
PO1 Verb: Apply(L3)

CO1 Action verb is same as PO1 verh. Therefore, the correlation is high [3)
PO2 Verb: Review(L2)
CO1 Action verb is less than FO2Z verDh by one level. Therefore, the correlation is medium (2)
PD3 Verb: Develop(L3)
CO1 Action verb is same as PO3 verb, Therefore, the correlation is high (3)
PO5 Verb: Apply(L3)
CO1 Action verb is same as PO5 verb, Therefore, the correlation is high (3)

CO02; Evaluate the simple mathematical operations uslng PL/SQL.

Action Verb: Evaluate [L5)
PO1 Verb: Apply (L3)
CO2 Action verb is s less than POZ2 verb by two levels. Therefore, the correlation is low (1)
POZ Verb ; Formulate(L&)
€02 Action verb Is greater than as PO3 verb. Therelore, the correlation is high (3)
P05 Verb: Create(L6)
CO2 Action verb s greater than as POS5 verb. Therefore, the correlation is high (3]




CO03: Apply the Triggers to automate the actions on database

Action Verb: Apply(L3)

PO1 Verb: Apply [L3)

C03 Action verb is same as PO1 verb. Therefore, the correlation is high [3)

POZ Verb: Review({L2)

CO03 Action verb is is less than POZ verb by one level, Therefore, the correlation is Medium(2)
P04 Verb: Design (L&)

€03 Action verb is greater than as PO4 verb. Therefore, the correlation is high (3)

P05 Verh: Create [L6)

CO3 Action verb is greater than as PO5 verb. Therefore, the correlation is high [3)

CO4: Apply the cursors to access system memeory in PL/SQL Programs.

Action Verh: Apply (L3]

PO1 Verb: Apply (L3)

CO4 Action verb is same as PO1 verb. Therefore, the correlation is high [3)

PO2 Verb: Review(L2]

CO4 Action verb Is is less than PO2 verb by one level. Therefore, the correlation Is Medium(2)
PO4 Verb: Design (L6)

CO4 Action verbh is greater than as PO4 verb, Therefore, the correlation s high (3)

PO5 Verb: Create [L6)

CO4 Action verb is greater than as PO5 verb, Therefore, the correlation 15 high (3)

CO05: Apply the Entity-Relationship for real time applications

Action Verb: Apply (L3]

FO3 Verb: Design (L&)

CO5 Action verb is greater than as PO3 vorh. Therefore, the correlation is high (3)

PO5 Verb: Create (L6)

CO5 Action verb is greater than as POS verb. Therefore, the correlation is high [3)

PO6 Verb: Thumb rule

By designing a solution for a problem it is easy to provide solution for any problem. So the
cortelation is medium (2)

PO11: Verb: Thumb rule

Modeling is a continuous learning activity for the user, the correlation is medium (2}
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| Course Code Year & Sem  OBJECT ORIENTED PROGRAMMING THROUGH JAVA L t/ac P | C |
| Z0APC3305 111 LAB o) 0 | 4| 2
Course Dutcomes:
CO1: Understand the java compiler and learn how Lo use eclipse or net beans [DE
CO2: Apply the class concepts for developing simple java applications,
CO3: Apply the pops concepts for implementing |ava programs.
CO4: Analyze the concepts of multithreading and collection frameworks for writing simple
Programs.
CO5: Create the applets and Gl based apphications using swings.
| CO  Action Verb Knowledge Statement Condition Criteria B::E::;s
€01  Understand | the java compiler and Lz
learn how to use eclipse or |
net beans |1DE.
co2  Apply the class concepts far developing ' L3

simple java
_applications.

co3  Apply the oops concepts fear L3
implementation
_ _ L Sl javaprogeans, |
CO4 | Analyze the concepts ol for writing simple L4
multithreading and programs.
| collection frameworks 5 .
CO5  Create the applets and GUI baged  using swings, L6
applications

i List of Experiments
L —_— o

Week-1: (Unit-1)

Installation of Java software, study of any integrated development environment, Use Eclipse or Net
bean platform and acquaint with the various menus. Create a test project, add a test class and run
it

Practice Java Basic Programs on Classes and Objects. [CO1)
Week-2: (Unit-1)

Develop a Java application to generate Electricity hill. Create a class with the following members:
Consumer no, consumer name, previous moenth reading, current month reading type of EB
connection (ke domestic or commercial]. Commute the bill amount using the following wariff.

IT the type of the EB connection is domestic, calculate the amount to be paid as follows:

First 100 units - Rs. 1 per unig; 101-200 units - Rs. 2.50 per unig; 201 -500 units - Bs. 4 per unit;

501 units - Rs. 6 per unit. I the type of the EB connection |s commercial, caleulate the amount to be
paid as follows: First 100 unilts - Rs. 2 per unit; 101-200 units - Bs. 4,50 per unit; 201 -500 units -
Rs. 6 perunit: > 501 units - Ks. 7 per unit.

Write a java program to illustrate the concept of class with method overloading. C) Write a java
program to illustrate the concept af class with Constructors overlpading. (CO2Z)
Week-3:[Unit-2)

a) Write a program to create o class named shape. It should contain 2 methods, draw(} and erase()
that prints “Drawing Shape” and “Erasing Shape” respectively. For this class, create three sub
classes, Circle, Triangle and Square and each class should override the parent class functions - draw




() and erase [} The draw() method should print “Drawing Circle”, "Drawing Triangle™ and “Drawing
Square” respectlvely. The erase] method should print “Erasing  Clrele®, "Erasing  Triangle" and
“Erasing Square” respectively. Create objects of Circle; Triangle and Square in the following way and
observe the polymorphic nature of the class by calling draw(] and erase{] method using each object
Shape c=new Circle(); Shape t=new Triangle(): Shape s=new Sguare();

b) Write a Java Program to demonstrate inheritance Busapge of super{CO2)
Week-4:(Unit-2})

Write a Java Program to implement multilevel inheritonce. [(C03)
Write a Java program to implement the method overriding (C03)
Write a Java program to implement dynamic method dispatch. (CO3)
Week-5:{Unit-2)

Write a Java program to implement abstract class, (€03)

Write a Java Program ta implement Packages. (CO3)

Write a Java Program to implement Access Protection in Packages. (€03)
Week-6:{Unit-2)

Write a [ava program to demonstrate interfaces. [CO3)
Write a Java program Lo implement the multiple inherltance using interfaces. (CO3)
Week-7:(Unit-3)

Write a Java program to implement the exception handling mechanism. {€O3)
Write a Java program to lmplement the nested try statement. (CO3)

Write a Java program to implement your own exception class. [CO3)
Week-8:(Unit-3)

Write a fava Program to demonstrate the following String Mandlings. (CO3)
String Lenpgth& Concatenation.

Character Extraction.

String Comparison,

Searching and modifying String.

Write a [ava Program to demonstrate String Bufter Class:

Week-9:(Unit-14)

Write a Java program for multi-thread implementation. {CO4)

Write a Java program to implement producer consumaer problem using inter-thread communication
mechanism. [(CO4)

Week-10:(Unit-4])

Practice any two Programs on Collections, [CD4)
Practice any two Programs on String Tokenizer & Scanner. (CO4)
Week-11:(Unit-5)

Write a Java Program to develop an applet that displays a simple message, (COS5)

Develop an applet that receives an integer in one text field, and computes its factorial Value and
returns it in another text field, whon the button pamed —Compuatel is clicked. (CO5)

Write a jgva program to handle keyboard events. (COS)

Write a java program to handle Mouse events{COS)

Week-12:(Unit-5)

Write a Java Program to demonstrate AWT Label & Button. [COS5])
Write a Java Program to demonstrate [Label, |TextField & JButton, [CO5)
Write a program to design a calculator using event dviven programming paradigm of java{CD5)

Reference Books:

1. Herbert Schildt Java. The complete reference, TMH. 9:PEdition.

2, H.MDietel and P.J.Dietel, Java How to Program 6"Edition, PearsonEducation /PHI

3. Y.Danlel Llang, Introduction to Java programming, Pearson Education, 6"Edition.

4, Cay Horstmann, Big Java, 2¢edition, Wiley Student Edition, Wiley India Private Limited.

Online Learning Resources/Virtual Labs:
hitp: //www.javatpoint.com




Mapping of course putcomes with program outcomes

€O _[PO1 | PO2 PO3 [PO4 PO5 | PO6 PO7 | POB P09 | PO10 | PO11  PSOL | PSO2 |
o1 | 3 2 3 | |
~coz 3 8 [2 |3 2 |
| €03 3 |2 3 2 |
_E[H- 3 3 3 3 2
cos5 3 & 2
Correlation matrix
Unit Program PO(s):Action Verb and Level of
No. Co's Action verb BTL Outcome BTL[for PO1 to PO11) Correlation
(PO} (0-3)
. _ PO2 PO2: Review(L2) 3
PO2 PO2; Review(L2) 3
. Po3 PO3: Develop [L3) |3
2 | coziAmply L3 poa PO4: Analyze(L4) 2
POS5 PO5: Apply{L3) 3
P03 PO3: Develop(L3]) 3
3 CO3: Apply L3 ro4 PO4: Analyze(ld) 2
PO5 POS5: Apply(L3) 3
PO2 POZ: Analyze (1.4) 3
: P03 PO3: Develop(L3) 3
% CO%: Analyze L PO4 PO4: Analyze(L4) 3
PO5 POS: Apply(L3) 3
. PD3 PO3: Design (L&) 3
5 | COS :Create L6 pps POS: Create(L6) 3

Justification Statements :

CO1: Understand the java compiler and learn how to use eclipse or net heans [[3E.
Action Verb : Understand(L2)

r02; Review(L2)

CO1 Action verb is same PO2 verb. Therefore the correlation 18 High(3)

POS: Apply(L3)

CO1 Action verb is less than POS verb by one level, Therefore the correlation is medium (2)

CO2: Apply the class concepts for developing simple java applications.

Action Verb : Apply (L3)

PO2: Review(L2)

CO2 Action verb is greater than PO2 verb. Therefore the correlation is High(3)
PO3: Develop (L3)

CO2 Action verb is same level as PO3 verh. Therefore the correlation is high (3)
PO4: Analyze (L4)

€02 Action verb is less than PO4 verh by one levels. Therefore the correlation is medium (2}

POS5: Apply (L3)
CO2 Action verb Is same level as POS verb, Therefore the correlation is high (3)

CO3: Apply the oops concepts for implementing |ava programs,

Action Verb : Apply(L3)

PO3: Develop (L3)

CO3 Actlon verb is same level as PO32 verb. Therefore the correlation is high (3]

PO4; Analyze (L4)

CO3 Action verb is less than PO4 verb by one level. Therefore the correlation 1s mediom(2)
POS: Apply (L3)

CO3 Action verb ls same as POS verb, Therelore the correlation is high{3)




CO4: Analyze the concepts of multithreading and collection frameworks for writing simple
pPrograms.

Action Verb :Analyze (L4)

PO2: Analyze [L4)

CO4 Action verb s same POZ verb, Therefore the correlation is high (3]

PO3: Develop (L3)

CO4 Action verb is greater than PO3 verb. Therefore the correlation is high (3]
P04 Analyze (L4)

CO4 Action verb is same as PO4 verb. Therefore the correlation is high (3)

POS: Apply (L3)

CO4 Action verb is greater than PO5 verb. Therefore the correlation is high (3)

CO5: Create the applets and GUI based applications using swings,

Action Verb : Create (L.6)

PO3: Design (LG)

CO5 Action verb is same level as PO3 verb. Therefore the correlation is high (3)
Q5 Create(L6)

COS5 Action verb is same as POS verb. Therefore the correlation is high [3)
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Course Outcomes [CO]:
After studying the course, student will be able 1o

CO 1: Analyze the numbers systems to perform arithmetic operations.

CO 2: Design the half adder and full adder using combinational circuit.

CO 3: Apply the sequential circuits to develop 4-hit shift register and decade counter.
CO 4: Apply the concepts of Boolean algebra to minimize Boolean expression.

CO 5: Apply the booth algorithm to perform operation on binary numbers.

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

L|vic, P | C |
ol 0 | 2 1

Computer Organization and Micro process Lab

CO | Action Verb Rm:wiédﬁe Condition Criteria ' Blooms
Statement level
|
- bors to perform arithmetic .
CO1 | Analyze wl'“l:]::‘ e operations L4
— Lising
CO2 | Design :::I'LE"”“"" Y combinational To design the logic gates LG
circuit
The sequential to develop 4-bit shift ’
CO3 | Apply ' circuits register “
the concepts of to minimize Boolean
C .3
il bl Boolean algebra expression. -
. to perform operation on
C05 | Apply The booth algorithm 3 binary ritmbers ' L3

List of Experiments:

Exercises in Digital Electronics:

Implement Logic gates using NAND and NOR zates (CO1)
Destgn a Full adder using gates(C02)
Deslgn and lmplement the 4:1 MUX, 8:1 MUX using gates /s, (CO2)
Design and |mplement a 3 to 8 decoder using gates{C02)
Design a 4 bit comparator using gates/1C{CO3)
Design and Implement a 4 bit shift register using Flip flops{C03}
o Daesipn and Implement a Decade counter(CO3)
Microprocessors (B086 Assembly Language Programming)

& & & & & &

8 Bit Addition and Subtraction, (CO4)
16 Bit Addition. (C0O4)
RCD Addition. (CO4)
BCD Subtraction, (CO4)
8 Bit Muluplication. [CO4)
8 Bit Division. (CO4)
Searching tor an Elemont in an Array. (CO4)
Sorting in Ascending and Descending Orders. (C04)
o Finding Largest and Smallest Elements from an Areay. (CO4)
Exercises in Computer Organization

¢ Implement a © program to perform Binary Addition & Subtraction. (CO4)

¢  Implement a C program to peclorm Multipllcation of two binary numhbers{CO4)

¢ Implement a C program to perform Multiplication of two binary numbers (signed) using Booth's
Algorithms, (CO5)

o Implement a C program to perferm division of two binary numbers (Unsigned] wsing restoring
division algorithm. (CO5)

e Implement a € program to perform division of two binary numhers [Unsigned) using non-restoring



division algorithm, [CO5)
References:

Switching theory and logie design =A, Anand Kumar PHI, 2013

Digital Design -Maorris Mana, P Srd edition
Microprocessor and Interfacing -Douglas V. Hall, TMGH 2ad cdition.

Advanced microprocessor & Peripherals-A. K. Ray and K. M, Bherchandavi, TMH, 2nd edition.
Switching and Finite Automatic theory-Zvi Kahavi, Niraj K.Jha Cambridge, 3rd edition

Mapping of course outeomes with progeam outeomes
co PO1 | PDZ | PO3Z | PO4 | POS | POS | PO7 POB PO9 PO1O PO11 | PSO1 | PSO2
@iz (3 |3 |3 ' :
2l s |s |z |s ’ '
€o3 | 5 3 3 3 3 3 .
ARz V 2
Otls |3 |3 |3z |3 3
513 (3 |3 [3 |3 g !
Correlation matrix
Unit Prograin PO(s) : Action Verh and BTL Level of
: BT
| "™ outcome (PO) | (tor PO1 ta PO1T) Correlation (0-3)
rol PO1: Apply(L3) 3
) Pz POZ: Review(1L.2) 3
! COT: Analyze L4 PO3 PO3: Develop(L3) 3
.__PD.-I I qu-: l.|1ln_r.|.:£cl [LZJ 3
P PO1: Apply(L3) 3
POz PO2: Formulate (L&) 3
! : PrO3 PO3: Desipn(L6) 3
2 CO2: Design L& e PO4: Analyze (L4) 3
P05 POS5: Create (L) 3
ro11 POLL: Thumb rule 3
PO PO1: Apply(L3) 3
roz rO2: Review (L2) 3
3 CO3: Apply L3 PO3 PO3: Develop(L3) 3
FO4 P4 Interpret (L2) 3
Pos M5 Apply [L3) 3
PO1 PO1: Apply(LE]) 3
oL POZ: Review {L2) 3
PO PO3: Develop{L3) 3
4 CO4: Appl L
i ¥ pos POA: Interpret (L3) 3
F5 POS: Apply (L3) 3
PO PO11: Thumb rule 3
PO POL: Apply(L3]) 3
roz POZ: Review (L2) 3
5 CO5: Apply L3 P0G FO3;: Develop(L3) 3
Proa PO Interpret (L2) 3
FOs PO5: Apply [L3) 3

Justification Statements

CO 1: Analyze the numbers systems to perform arithmetic operations.

Action Verb: Analyze[L4)
PO1 Verb: Apply (L3)

CO1 Action verl is less than POL verlh by one level, Therefare, the carrelation is high [3)

PO2 Verb: Review(L2)
CO1 Action verb |s same as PO2 verb, Therefore, the correlation is high [3)
P03 Verh: Develop (L3)




C01 Action verb Is same as PO3 verh, Therefore, the correlation is high (3)
PO4: Interpret (L2)
CO1 Action verb is same as PO4 verb. Therefore, the correlation is high (3)

CO 2: Design the half adder and full adder using combinational circuit.

Action Verb: coz: Apply (L3)

PO1: Apply [L3)

CO2 Action verb is greater than as PO1 verb. Therefore, the carrelation is high (3)
PO2: Review(L2)

CO2 Action verb Is greater than as PO2 verb. Therefore, the correlation is high [3)
P0O3: Develop (L3)

CO2 Action verb Is greater than as PO3 verb. Therefore, the correlation ks high (3)
PO4: Interpret (L2)

CO2Z Action verb is same as PO4 verb. Therefore, the correlation is high (3)

PO5: Apply (L3)

CO2 Action verb is greater than as PO5 verb. Therefore, the correlation is high (3)

CO 3: Apply the sequential circuits to develop 4-bit shift register and decade counter.
Action Verb: Design [L6)

PO1; Apply (L3)

CO3 Action verb is greater than as PO1 verb. Therefore, the correlation is high (3)

P0O2: Formulate[L6)

CO2 Action verb is same as PO2 verb, Therefore, the correlation is high [3)

PO3: Design (L&)

CO3 Action verb Is same as PO3 verb, Therefore, the correlation is high [3)

PO4: Analyze (L4)

CO03 Action verb is greater than as PO4 verb. Therefore, the correlation is high (3]

PO5: create (L6)

CO3 Action verb is same as POS verh. Therefore, the correlation is high [3)

PO11: Thumb rule

The combinational circuit is the trending approach in the current days Therefore, the correlation |s
high (3)

CO 4: Apply the concepts of Boolean algebra to minimize Boolean expression.

Action Verb: Apply (L3)

PO1: Apply [L3)

CO4 Action verb is greater than as PO1 verb. Therefore, the correlation is high (3)
PO2: Review(L2)

CO4 Action verb Is greater than as PO2 verb. Therefore, the correlation is high (3)
P03: Develop [L3)

CO4 Action verb s greater than as PO3 verb. Therefore, the correlation is high (3)
PO4: Interpret (L3)

CO4 Action verh is same as PO4 verh. Therelore, the correlation is high [3)

PO5: Apply (L3)

CO4 Action verb is greater than as POS verb. Therefore, the correlation is high (3]
PO11: Thumb rule

The sequential circuit is the trending approach in the current dayvs Therefore, the correlation is high

(3)

CO 5: Apply the booth algorithm to perform operation on binary numbers.
Action Verb: Apply (L3)

PO1: Apply (L3)

CO5 Action verb is same as PO1 verh. Therefore, the correlation 1s high (3]

PO2: Review(L2)

CO5 Action verb Is same as PO2 verh. Therefore, the correlation is high {3)

PO3: Develop (L3)

CO5 Action verb is same as PO3 verb. Therefore, the correlation is high [(3)

PO4: Interpret (L2)

CO5 Action verb is less than PO4 verh by one level. Therefore, the correlation is high [3)
PO5: Apply (L3)

CO5 Action verb is same as PO5 verb. Therefore, the correlation is high (3)
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Course Code  Year & Som L|T/Mc p
20ASC3301 -1 Clisnt-Side: Scripting i| 0 | 2
Course Dutcomes:

After stuidying the course, student will he alle to

CO 1: Understand The basic concepts of JavaScript programming for writing simple script in any
web browser.

CO 2: Apply the different methods of JavaScript for solving complex problems.

CO0 3: Analyze the web pages lor real time applications by various events and forms in JavaSchpt,
CO 4: Apply the several objects for client-side model in JavaSceript.

CO 5: Evaluate the functionalities of cookies and browser data in [avaScript

co Action ' Kﬁwledgeﬁtuieméﬁl Condition Criteria Blooms
Verb level
The basic concepts of for writing simple script in
IS any web browser

he differ thads i
COZ | Apply ;[‘Sw gt R lor solving complex problems 1.3

® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

| 5

C01 | Understand L2

for real time applications
€03 | Analyze The web pages by various events and L4
forms in JavaScript
for client-side model in
lavaScript

Co4 | Apply The several ohjects L3

the functionalities of
CO5 | Evaluate cookies and browser .5
data in JavaScript

UNIT =1 Basics of JavaScript Programming 3+6 Hrs

Features of JavaScript, Object Name, Property, Method, Dot Syntax, Main Event WValues and
Variables, Operators and Expressions - Primary Expressions, Object and Arvay Initializers, Function
Definition Expression, Property Access Expressions, Invocation Expressions, If Statement, if..else,
if.elseif, Nested if Statement, Switch.. Case Statement, Loop Statement - for Loop, for..in Loop, while
Loop, do..while Loop, continue Statement, Querying and Setting Properties and Deleting Properties,
Property Getters and Setters.

«  WAP to print hello world
WAP to use comments in Javascript
WAPF to add a nescript block.
Write a Scriptin <head=, </head> section,
Write a Script in <body=._</bhody> section.
Write a Scriptin =body> < /body> and <head>. = /head> sections.
Write a Script using arithmetic, Comparison, Logical, Bitwise, and Assignment operators
Write code to understand how the Conditional Operator and typeof operator works in JavaScript
Write code to understond the working of iF statement, if.else statement, and i.else U0
statement.
+  Implement switch-case statement.
« Implement while loop, do-while and for loop in [avaScript.
«  WAF to print the web browser’s Navigator object using for loop.
o WAP To implement break, continue and label in JavaScript
«  Write code to call the function that displays the text message on clicking a button.

UNIT -1 | Array, Function and String (346 Hry

Array — Declaring an Array, Initializing an Array, Defining an Array Elements, Looping an Array, Adding
an Array Element, Sorting an Array Element, Combining an Array Elements into a String, Changing
Elements of an Array, Objects as Associative Arvrays, Function - Delining a Function, Writing a
Function, Adding an Arguments, Scope of Variable and Arguments, Calling a Functien - Calling a
Function With or Without an Argument, Calling Function from HTML, Function Calling another
Function, Returning the Value from a Function, String - Manipulate a Swing, Joining a String,
Retrieving a Character from given Position, Retrieving a Position of Character in a String, Dividing Text,




Copying a Sub-string, Converting String to Number and Numbers to String, Changing the Case of
String, Finding a Unicode of a Character - charCodeAt]), fromCharCode().
«  Write code to call the funchion that displays the text message on clicking a button.
«  WAP tocall a function that takes two parameters, name and age, Print the same.
« [efine a function that takes two parameters and concatenates them belore returning the
resultant in the calling program

UNIT - 1l Form and Event Handling [3+6 Hrs

Building Blocks of a Form, Properties and Methods of Form, Button, Text, Text Area, Checkbhox, Radio
Button, Select Element, Form Evenls - Mouse Event, Key Events, Form Objects and Elements,
Changing Attribute Value Dynamically, Changing Option List Dynamically, Ewvaluating Checkbox

Selection, Changing a Label Dynamically, Manipulating Form Elements, Intrinsic JavaScript
Functions, Disabling Elements, Read Only Elements.
s Write code to implement the following events - onclick onsubmit, onmouseover and
pnmousesut
»  Design a Registration form (include email id and password) and perform wvalidation to all its
___fields. 4 8
UNIT -1V Objects =6 Hrs

Window Object, Math, Number, and Date Objects, Handling Strings Using Regular Expressions.
Implement Number, Date, Math, Boolean, Strings, Arrays, RegEx, and HTML DOM objects with all its
propertics and methods,

UNIT =V | Cookies and Browser Data 34-6 Hrs

Cookies - Basic of Cookies, Reading a Cookie Value, Writing o Cookie Value, Creating a Cookies,
Deleting a Cookies, Setting the Expiration Date of Cookie, Browser — Opening a Window, Giving the
New Window Focus, Window Position, Changing the Content of Window, Closing a Window, Scrolling a
Web Page, Multiple Windows at Once, Creating a Web Page in New Window, JavaScript In URLs,
JavaScript Sccurity, Timers, Browser Location and History.

= Setacustomer name in an input cookie.

«  WAP 1o get all the cookies,

Extend the expiry date of a cookie by 1 Month.
Delete a cookle by setting its expiry date to one month behind the current date.

« 3o a page redirect using JavaScript at client side.

*» Show an appropriate message to yvour site visitors before redirecting them to a new page. WAP
with a time delay Lo load a new page.
Redirect vour site visitors onto a different page based on their browsers.
Use an alert box to give 4 warning messaga,
Implement a confirmation dialog box to take user's consent on any option.
Use a prompt dialog box,
Use af voud is to purposely senerate the undelined value,
Demonstrates how to create an Object
Create an object with a User-Defined Function
Write code to add a function along with an object:
Demonsirate with kevword in JavaScript

- & ® & ® ® & & @&

Textbooks:

1. Javascript Beginners Goide, [ohn Pollock, TMH, 4th Edition
2. JavaScript. Demystified, JIM KEOGH , MeGraw-HIIL

Reference Books:

1. JavaScript™ For Dummics,® 4th Edition, by Emily Vander Veor, Published by Wiley Publishing,
Inc @ 2005,

2. |ovaScript for impatient programmers [beta], by Dr. Axel Rauschmayer @ 2019,

3. Javascript: Beginners Guide on Javascript Programming, by Mick Goddard @ 2016.

Mapping of conrse sutcames with pregram sulcomes

o PO1 | POZ | O3 P0D4 POS | PO | POT POE PO9 | PDID | POI1 | PSDI | PSOZ
cor |z 3 F ] 3 |
coz |3 3 z 3 z i
co3 |3 3 3 3 3 3 z ] !
K 3 a z 3 z z !
cos |3 3 3 3 z 2 i




Correlation matrix

Unmit No. | Co's Action verb BTL "rogram PO s) s Action Verb and Level ol

COhnteome (PO BTL(for PO to PO11) Correlation (0-3)

PO1 POI: Applyil 3) 2

i roz PO2: Review(L2) 3

1 COb: Understand | ed POS POS: Apphy(L3) 3

ro1 POLL: Thumb rule 2

POI PO1: Applvil3) 3

‘ "2 PO2: ddentiiy(l3) 3

¥ 5 .

2 | CO2%Apply L3 PO PO4: Analyze(L4) 2

_PO5 | POS: Apphy(L3) ’ 3

P PO1: Applvil3) 1

PO2 PO2: Review(L2) 3

- ) (k] PO3: Develop (L3) 3

e 14 POS PO4: Analyze (1.4) 3

rOs POS: ApplyvilL3) 3

rOw PO Thumb rale i

PO1 POI: Appivil3) 3

PO2 PO2: Review(L2) 3

. . R POM: Develop (L.3) k]

4 COd:=Apply i PO4 PO4: Analyze (14) 2

POs POS: Apply (1.3} 3

ron POLL: Thumb rale 2

P POT: Apply(L3) 3

M2 P2 Review(l.2) 3

S X ros PO3: Develop (L3) 3

5 COS: Evaluat 15 PO4 PO4: Analyze (14) 3

ros POS: Create(lo) 2

PO Thumb rule 3

Justification Statements:

rot

Co1: Understand The basic concepts of JavaSeript programming for writing simple seript
in any wehb browser.
Action Verb : Understand (L2)

PO1: Apply(L3)

CO1 Action verb s less than PO1 verb by one, Therefore the correlation is mediuom (2]

POZ: Review(L2)

CO1 Action verb s same level as PO2 verb, Therefore, the correlation is high (3]

POS; Apply(L3)

CO1 Action verb 15 less than PO2 verb by one, Therefore the correlation is medium (2)
PO11: Thumb rule

To update the new feature in an application, need ta upprade for long period. Therefore, the

correlation is medium (2)

CO 2: Apply the different methods of [avaScript for solving complex problems,

Action Verb; Apply [L3)

PO1: Apply(L3)

CO2 Action verb is same level as PO1 verb. Therelfare, the correlation is high (3)
PO2: Identify(L.3)

CO2 Action verb 1s same level as PO verb, Therefore, the corvelation is high (3]
PO4: Analyze (L4)

03 Action verb s less than PO4 verb. Therefore the correlation s medinm{2)

POS: Apply[L3)

C03 Action verb s same as POS verh. Therefore, the correlation is High [3)




CO 3: Analyze the web pages for real time applications by various events and forms in
JavaScript.

Action Verb : Analyze [L4)

PO1: Apply(L3)

CO3 Action verb Is greater than PO1 verh. Therefore, the correlation is High {3)
PO2: Review (L2)

CO3 Action verb is greater than PO2 verb. Therefore, the correlation is High {3)
P03: Develop (L3)

CO3 Action verb Is gréater than PO3 verb. Therefore the correlation is high (3)
PO4: Analyze (L4)

€03 Action verb is same as PO4 verb. Therefore the correlation is high (3)
POS: Apply[L3)

CO3 Action verb is greater than PO5 verb. Therefore, the correlation is High (3)
PO9: Thumb rule

The web site should understand by user, so need to provide proper documents. Therelore, the
correlation is high(3)

CO4: Apply the several ohjects for client-side model in JavaScript.

Action Verb: Apply (L3)

PO1: Apply(L3])

CO4 Action verb is same as PO1 verb. Therefore the correlation is high (3)

POZ; Review(LZ)

CO4 Action verb is greater than PO2 verb, Therefore the correlation s high (3)

PO3: Develop(L2)

CO4 Action verb s same as PO3 verb, Therefore the correlation is high (3)

PO4: Analyze(L4)

CO4 Action verb is less than PO4 verb by one level. Therefore the correlation is medium(2)
POS5: Apply(L3)

CO4 Actlon verb s same level as PO verb. Therefore, the correlation is high (3]

PO11: Thumb rule

The design application needs to upgrade for future specific requirement. Therefore the correlation s
medium (2)

CO 5: Evaluate the functionalities of cookies and browser data in JavaScript.
Action Verb : Evaluate (L5)

POL: Apply(L3]

C0O5 Action verb is greater than PO1 verb. Therefore the correlation is high{3)

PO2Z: Review (L2)

CO5 Action verb |s greater than PO2 verb, Therefore the correlation is high{3)

P0O3: Develop (L3)

CO5 Actlon verb ls greater than PO3 verb, Therelore the correlation s high(3)

PO4: Analyze (L4)

CO5 Action verb is greater than PO4 verb. Therefore the correlation is high{3]

POS5: Create(L6)

CO5 Action verb is less than PO5 verl by one level. Therefore the correlation is high (2)
PO11: Thumb rule

The team should be analyze the different kind of coakies, Improve the knowledge towards cookies
Therefore the correlation is high(3)
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{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AL &ML |
Course Code  Year & Sem LiTic P | C
SOAMCII03 i CONSTITUTION OF INDIA 7 = = 51
Course Dutcomes:
After studylng the course, student will be able to
CO1: Understand the historical background of the Constitution making and its importance for
building a demaocratic India
CO2: Remember the basic features of Indian Constitution
CO3: Understand the fundamental rights and duties for becoming a good citizen of India.
CO4: Understand the Powers and functions af Governor, President, and Judiciary,
CO5: Understand the functions of local administration bodies.
CO | Action Knowledge Statement Condition Criteria Blooms
Verb level
CO1 | Understand  the historical tor building a L2
background of the democratic
Constitution making India.
and its importance | _ - —
| CO2 | Remember  the basic leatures of L1
Indian Constitution
€03 | Understand  the fundamental rights for becoming Lz
and dutles a good citizen
) i | of India.
| CO4 | Understand  the Powers and | ofGovernor, | L2
functions President,
anil
Judiciary.
C05 | Understand  the functions of local L2
administration bodles =
UNIT - I | |
.Il-ial.n-r.j;-; of .T'-.'.T-Eii-.t.i.r.lg of the Indian "i":ﬂn.!;t"itlll.li]h_‘-l-'-ll:it.r.ﬂ'_\r bi’ﬁi:'lillg t;:llnlllﬂti.l;‘t‘,“[[:.l'.lnl|1-l].ﬁ1éll'}.l'.l EeWnrkmg]
UNIT - II | [

Philosophy of the Indian Constitution - Preamble Salient Features

UNIT - Il [ |
Contours of Constitutional Rights & Duties - Fundamental Rights - Right to Equality - Right to Freedom -
Right against Expleitation - Right to Freedom of Religion - Cultural and Educational Rights - Right to
Constitutional Retregies - Dingstive Frinciples of State Folicy - Fundamiental Duties,
UNIT - IV | |
Organs of Governance - Parliament — Compoesition - Qualifications and Disqualifications - Powers and
Functions - Executive, President, Governor - Council of Ministers -Judiciary, Appointment and Transfer
of Judges, Qualifications - Powers and Functions.
UNIT -V | |
Local Administration - District’s Administration head: Role and Importanee - Municipalities
Introduction, Mayor and role of Elected Representative, CEO of Municipal Corporation - Panchayati raj
Introduction, PRI: Zilla Panchavat - Elected officials and their roles, CEO Zilla Panchayar: Position and
role - Block level: Organizational Hierarchy [(Different departments] - Village level: Role of Elected and
Appointed officials - Importance of grass root democracy.
Texthooks: - - o B -
1. The Constitution of India, 1950 [Bare Act). Government Publication.
2. Dr.S. M. Busi, Dr. B. R. Ambedkar framing of Indian Constitution, 1st Edition, 2015.
3. M. P.Jain, Indian Constitution Law, 7th Edn,, Lexis Nexis, 2014,
4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015,




CO-PO mapping justification:

€0 | Percentage of contact | CO Program POfs): Action verb | Level of
hours over the total Dutcome and BTL Correlation
| planned cortacthours | |t (for PO1.to POS) (0-3)
Lesson % corr | Verb BTL
Plan
1 ‘ml '
1 |4 14 . Understand | L2 | POBG, Thumb Rule 2
PO11 Thumb Rule 2
2 a 14 1 |Remember |L1 |PO6,  Thumb Rule 1
PO7 Thumb Rule _ 1
3 8 26 2 |Understand |12 |PO8,  ThumbRule 2
| PO11 Thumb Rule 2
a 8 26 2 |Understand |12 |POB,  ThumbRue |2
| - PO11  Thumb Rule 2
5 6 20 2 |Understand |12 |POB,  ThumbRule |2
PO11 Thumb Rule 2
= | i

CO1: Understand the histarical background of the Constitution making and its importance for
building a democratic India,

Action Verb: Understand (1.2}

CO1 Action Verb is Understand of BTL 2. Using Thumb rule, LZ carrelates PO6 to PO11 as
moderate (2],

CO2: Remember the basic features of Indian Constitulion
Action Verb: Remember (L1)
CO02 Action Verh is Remember of BTL 1. Using Thumb rule, L1 correlates POG to PO11 as low

(1)

C03: Understand the fundamental rights and duties for hecoming a good citizen of India,
Action Verb: Understand (L2)

CO03 Action Verb is Understand of BTL 2. Using Thumb rule, L2 corcelates PO6 to PO11 as
moderate (2).

CO4: Understand the Powers and functions of Governaor, President, and Judiciary.

Action Verb: Understand (1.2)

CO4 Action Verb is Understand of BTL 2. Using Thumb rule, L2 carrelates PO6 to PO11 as
moderate (2],

CO5: Understand the functions al local administration bodies.

Action Verb: Understand (L2)

CO5 Action Verb is Understand of BTL 2. Using Thumb rule, L2 correlates PO6 to PO11 as
moderate (2],
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B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al &

{Effective for the batches admitted from 2021-22)

Semester IV (Second year)

Course Hours per .
Sl | Category Code Course Title weok Credits CIE  SEE | TOTAL
L woae PG _ |
i . ; I
1 PC 20apc3zog | Soroware 4 2 0 30 70 | 100
Engineeringfor Al | L Bl = 5 |
2 PC 20AFG3305, | Arvificial Intefligence | , 5 0 3 30, 170 | 100 |
3 PC 20apc33yy | DataWarchousing -, 6| A 30 | 70 | 100
and Mining |
4 P 20APC3313 | Operating Systems |4 2 4] 3 ab 70 100 |
Managerial
5 HS 20AHSMEBOT | Economics and 3 0 0 3 30 70 100
Financlal Analysls
6 HS Z0AHS9905 3:]1:5;531 A 3 10 | 70 | 100
Artificial
7 PC Lab 20APC3310 (] 1. a0 70 100
y ° ‘ Intelligence Lab 3 2
) Data Warehousing .
B PC Lab 20APC3312 ) 04 o 3 L5 30 70 100
and Mining Lab
9 | PCLab | 20Apc33re | OPEFAURE Systems 1,0, 3| 15 30 | 70 | 100
Lah
10 | SO¢ 20AsC3302 | Server side £ 8 2 2 100 0 100
Scripting
Total eredits 24.5 370 &30 1000 |
Community Service Project (Mandatory) for 6 weeks duration during summer vacation.
[To visit the selected cammunity to conduct survey (Soclo-ecanomic & domain survey) and conduct
sensitization /awareness programyactivities at the end of V- semester before commencement of V-
semester and complete immersion programme also during V-Semester and submit report in V -
semester. Assessment will be done at the end of V-Semester)




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
: {AUTONOMOUS)
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Course ‘ '
 Code | \’Eﬂrf Sem Software Engineering for Al |- zf_mj P C.
ZOAPCIA0H -1l 4 Z | IJ | 3

Course Qutcomes:

After studying the course, student will be able to

CO 1: Understand the Artificial Intelligence problems and soltware methods,

CO 2: Analyse the software system to introduce new paradigms for System Engineering.

CO 3: Analyse the utilization of exploratory programming in Machine Learning by assessing the
performance of ML models.

CO 4: Apply the knowledge for software development through expert systems,

CO 5: Evaluate the integration of Al into practical soltware to reduce complexity.

o Action Verts Knowledge Statement Conditian Criteria Blooms
level

the Artificial Intelligence ' 1.2

Co 1 | Understand problems and software
methods

co 2 | Analyse '.the .':'uﬂft‘l.:\fElT'E system ta for System I:'.ngi'nee;mg N = (4
introduce new paradigms . N : .
the utilization of sxploratory h}r assessingthe perEmmnnLe L4

CO 3 | Analyse programming ol machine
in machime learning lt-nrning models.

CO 4 | Apply the knowledge for software thrnugh expert systems L3

_ | | development - ¥y 1 | .
the intcgration {:I .-"LI lﬂllII o reduce complexity L5

CO 5 | Evaluate

pracical seftwire

UNIT -1 [istroduction to Computer Software for Al, Al Prablems and Conventional SE Problems,
Sol'twam Engmeering Methnﬁulugy
Computers and software systems, An introduction to Software unglmmrmp,, ﬁrldEL‘: and
buildings versus software systems, the software crisis, A demand for more software power,
Responsiveness to human users, Software systems in new types of domains,
Responsiveness to dynamic usage environments, Software systems with self-maintenance
capabilities, A need for Al systems
What is an Al problem, lll-defined specifications, correct versus 'good enough' solutions, It's
the HOW not the WHAT, the problem of dynamics, the quality of modular approximations,
Context-free problems?
Specify and verify—the SAV methodology, the myth of complete specification, what is
verifiable, Specify and test—the SAT methodology, testing for reliability, the strengths, the
weaknesses, what are the requirements for testing, what's in a specification, Prototyping as
a link.

IUNIT - 1l ]ﬁ.n Inmmenml and Exploratary Me’thudnlnm’, New Paradigms I'nr System Engineering .
Classical methadnlﬂg}r and Al problems, The RUDE cycle, how do we start, Malleable
software, Al muscles on a conventional skeleton How do we proceed, how do we finish, The
question of hacking, Conventional paradigms
Automatic programming, Transformational implementation, The "new paradigm” of Blazer,
Cheatham and Green, Operational requirements of Kowalski, The POLITE nwthndnlum_f

UNIT-1ll  [Towards a Discipline of Exploratory Programming, Machine Learning: Much Promise,

Many Problems

Reverse engineering, Reusable soltware Desipgn knowledge, Stepwise abstraction, T |‘It!
problem of decompiling, Controlled modification, Structured growth

Self-adaptive software, The promise of increased software power, The threat of increased
software problems

UNIT - IV ]Hm:hlnr Lenrning and Expert Systems



Practical machine learning examples, Multisession inductive programming, Expert Systems:
The Success Story, Expert systems as Al software, Engineering expert systems, The lessons
of expert systems for engineering Al software,

UNIT - ¥ |.lu into Practical Software

Support environments, Reduction of effective complexity, Moderately stupid assistance, An
engineering toolbox, Selfreflective software, Over engineering software, Summary and What

the Future Holds

| Texthooks:

| 1. Derek Partridge, "Artificial Intelligence and Software Engincering”, 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 eulcoines

o POl | POZ | PD3 | POM | PO POE  PO7 | PDEB | PO9 POI0 | POLI1 PSSO PSO2
T T - u = M . : i ; Lo :
coz 3 1 |
co3 3 1 1 3
Co4 3 3 1 Z |
€05 3 3 L i
Correlation matrix
Uit Co Program PO[s) ‘Action Verb Level ol
no Lesson | % Correl Co's Action verb BTL Culcome and BTL(for FO1 to Correlatio
Plan{tir atlon (ro) POL1) n.(0-3)
5)
1 19 26 3 COL Understand | L2 rol PO1: Apply(L3) 2
POz PO2: Analyee(L4) i
FOZ POZ :Analyse (L4) 3
2 14 19 2 COZ :Analyse L4 PO3 PO3: Create (L6) 1
P05 PO5: Create(L6) 1
POz ro2:Analyse (L4) 3
PO3 PO3:Create(L6) 1
9 12 36 & CURIC AUy i POS POS:Create (L6) 1
P06 PO6G: Thumb role 2
Pyt PO1: Apply(L3) 3
POS POG:Apply (L3) 3
* 13 18 2 CO4 : Apply L3 PO PO6:Thumb rule 1
POLO PO10; Thumb rule 2
[ 4 PO2: Evaluate (L5}
5 15 21 4 CO5 (Evaluate L5 PO PO4: Evaluate (15) 4
73 100
U




Justification Statements:

CO 1: Understand the Artificial Intelligence problems and software methods,
Action Verb: Understand (L2)

P01 Verb: Apply (L3)

CO1 Action verb s less than PO1 verb by one level. Therefore the correlation is moderate(2)
PO2Z Verb: Analyse (L4)

CO1 Action verb is less than PO2 verb by two levels, Therefore the correlation is low (1)

CO 2: Analyse the software system to introduce new paradigms for System Engineering.
Action Verb:Analyse [L4)

PO2: Analyse (L4)

CO2 Action verb is same level as PO2 verb. Therefore the correlation is high [3)

PO3: Create (L6)

C02 Action verb is less than POZ verb by two levels. Therefore the correlation 15 low (1)
POS5: Create(LG)

C02 Action verb is less than POS verb by two levels, Therefore the correlation is low 1)

CO 3: Analyse the utilization of exploratory programming in Machine Learning by assessing the
performance of ML models,

Action Verb : Analyse (L4)

P0O2: Analyze(l4)

CO3 Action verb is same level as PO2 varb. Therefore the correlation is high (3)

PO3: Create (L&)

CO3 Action verb is less than PO3 verb by two levels, Therefore the correlation is low (1)

PO5: Create (L6)

CO3 Action verb is less than POS verb by two levels. Therefore the correlation is low (1)

PO6: Thumb rule

By using machine learning concepts the programmers are able to solve engineering problems using

machine learning algorithms. Therefore the correlation Is high (3).

CO 4: Apply the knowledge for software development through expert systems,

Action Verb ; Apply (L3)]

PO1: Apply(L3)

CO4 Action verb is same level as PO1 verb, Therefore the correlation is high (3)

PO5: Apply(L3)

C04 Action verb is same level as POS5 verb. Therefore the correlation is high (3)

PO6: Thumb rule

Apply reasoning informed by the contextual knowledge to asses expert systems, Therefore the
correlation is moderate [2)

PO10: Thumb rule

Demonstrate knowledge and understanding of the sofoware engineering principles is Therefore the
correlation is moderate {2).

C0 5: Evaluate the Integration ol Al into practical software to reduce complexity.
Action Verb : Evaluate (L5}

PO2: Evaluate (L5)

CO5 Action verb is same level as PO2 verb. Therefore the correlation is high (3)
PO4: Evaluate (L5)

CO5 Action verb is same level as PO# verb. Therefore the correlation is high [3)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AL EML)
| Course Code | Year & Sem L [T/ P | C
TIOAPC3300 o Artificial Intelligence s | 2 5 3

Course Oulcomes:
After studying the course, student will be able (o
CO1: Understand the basic concepts of artificial intelligence and intelligent agents
CO2: Apply the searching technigues for solving searching problems,
CO3: Analyze the concepts ol Reinforcement Learning and NLP Models.
CO4: Evaluate Natural Language Interfaces and perception mechanisms for Machines

understanding,
CO5; Analyze the robotic desipning modules and philosophy constraints for artificial
intelligence.
CO | Action Verb  Knowledge Statement Condition Criteria | Blooms
level
CO1 | Understand  The basics concepts of | ClY 7
artificial intelligonce and
mtelligent agents
Ccoz | Apply the searching techniques For Sulving searching L3
| problems
Co3 Analvze The concepts of L4
Reinforcement Learning and
NLP Models
CO4 | Evaluate Natural Language Interfaces For Machines L5
_ o and perception mechanisms _understanding |
CO5 | Analyze the robotic designing modules forartificial L4
and philosophy constraints intelligence.
UNIT -1 ]9 Hrs

Introduction: What is Al, Foundations of Al, Histary of Al, The State of Art.
Intelligent Agents: Agents and Envirenments, Good Behaviour: The Concept of Rationality, The
Nature of Environments, The Structure of Agents.

Scarch: Local Scarch Algorithms and Optimization Problems, Local Search in Continues Spaces,
Searching with Nondeterministic Actions, Searching with partial observations, online search agents
and unknown environments,

UNIT -1 [oHrs |
Solving Problems by searching: Problem Solving Agents, Example prohlems, Searching for Solutions,
Uninformed Scarch Strategles, Informed scarch strategles, Hewrlstle Functions, Beyond Classleal

NIT = H) 19 Hrs

Reinfarcement Larﬁlng: Introduction, Passive Reinforcement Learning, Active Reinforcement
Learning, Generalization in Relnforcement Learning, Policy Search, applications of RL

Information Extraction.

Natural Language Processing: Language Models, Text Classification, Information Retrieval,

UNIT - IV [ Hrs

Natural Language for Communication: Phrase structure graommars, Syntactic Analysis, Augmented
Grammars and semantic Interpretation, Machine Translation, Speech Recognition
Perception: Image Formation, Early Image Processing Operations, Object Recognition by appearance,
Reconstructing the 2D World, Object Recognltion from Structural information, Using Vision.

UNIT - V [9 Hrs

Robotics: Introduction, Robat Hardware, Robotic Perception, Planning to move, planning uncertain
movements, Moving, Robotic software architectures, application domains

Philosophical foundations: Weak Al Strong Al Ethics and Risks of Al, Agent Components, Agent
Architectures, Ave-vve golag inthe right divection, What i Al does suctsed.

Texthooks:

Stuart |. Russell, Peter Norvig, "Artilicial Intelligence A Modern Approach”, 23+ Edition, Pearson
13[.1_!_.:-1':|_I,'_Iun, 20 I_‘}.
Reference Books:

Nilssomn, Nils |, and Nils [ohan Nilsson. Artificial intelligence: a new synthesis. Morgan Kaufmann,
1998.




accounting cycle: Enhancing textbook homework with artificial intelligence.” Journmal of Accounting
Education 27,1 {2009): 30-39,

{Online Learning Resources:

thttp://peterindianet /AlLinks htm]

Mupigring of course nutcomes with progrom oulcomes

PO1I  POI: Apply(L3]
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PO7 PO#: Thumb Bule
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Justification Statements :

C01: Understand the basic concepts of artificial intelligence and intelligent agents
Action Verh : Understand[L2)
PO1 : Apply(L3)
CO1 Action verb is less than PO verb by one level Therefore the correlation s medium (2)
P02 : Review([L2)
CO1 Actlon verb is same level as PO2 verb, Therelore the correlation s high (3)

CO2: Apply the searching technigues for solving searching problems.

Action Verb : Apply [L3)

PO1: Apply(L3)

CO2 Action verb is same level as POL verh. Therefore the correlation is high {3)

PO2: Analyze [(L4)

02 Action verb is less than PO2 verb by one level, Therefore the correlation is medium(2)




PO3: Develop (L3)

CO2 Action verb is same level as P03 verb. Therefore the correlation is high (3)

PO4: Analyze (L4)

CO02 Action verb is less than PO4 verb by one level. Therefore the corrvelation s medium(2)
POS5:Apply{L3)

CO2 Action verb is same level as POS verb. Therefore the correlation is high (3)

CO3:Analyze the concepts of Reinforcement Learning and NLP Models.
Action Verb : Analyze (L4)
PO1: Apply (L3)
CO3 Action verb is same level as PO1 verh. Therefore the correlation is high (3)
PO2: Analyze (L4}
CO3 Action verb is same level as PO2 verb, Therefore the correlation is high (3)
PO3: Develop (L3)
C03 Action verb is greater than PO3 verb, Therefore the correlation s high (3)
PO4: Analyze (L4)
CO03 Actionm verh is same level as P04 verb. Therefore the correlation is high (3)
POS:Apply(L3)
03 Action verb is greater than POS verb. Therefore the correlation is high (3)
POG : Thumb rule
Apply contextual knowledge is used for society to address the security issues so correlation s high(3)
PO7 : Thumb rule
The ethical knowledge is used to perform operations . Hence the correlation is high (3)

CO4: Evaluate Natural Language Interfaces and perception mechanisms lor Machines
understanding,

Action Verb : Evaluvate(L5)

PO2: Review(L2)

CO4 Action verb is same level as PO2 verb. Therefore the correlation is high (3)

PO3: Develop(l.3)

C04 Action verb is same level as PO3 verb, Therefore the correlation is high (3]

POS: Apply(L3)

CO4 Action verb is same level as PO5S verh. Therefore the correlation is hipgh (3)

PO6 : Thumb rule

To address the securlty Issues we apply contextual knowledge, so correlation is high(3)
PO7 : Thumb rule

The ethical knowledge is used to perform operations . Hence the correlation is high (3)

CO5: Analyze the robotic designing modules and philosophy constraints for artificial
intelligence,
Action Verb : Analyze{L4)
PO1:Apply(L3)
CO5 Action verb is greater than PO1 verb. Therefore the correlation is high (3]
PO2:Analyze(14)
COS5 Action verb Is greater than PO2 verb. Therefore the correlation is high (3)
P0O3: Develop(L3)
COS5 Action verb is greater than  PO3 verb. Therefore the corrvelation is high (3]
PO6:Thumb RuleApply contextual knowledge is used for society to address the
security issues so correlation is medium (2)
PO7: Thumb Rule
Since ethical principles should be followed to create a robat, Therefore the correlation is medium (2}
PO8 : Thumb rule
Team work i1s required to create robots. Hence the correlation 1s medium (2]
FO11: Thumb rule
For some of Al applications, Al concepts are used to create robots designs, Therefore the correlation is
medium (2)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)

: ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML) =
. Course Code | Year & Sem - [L]r/ed p [ C|
SOAPCIAL1 T Data Warehousing and Mining | s 2 | 0 1 3 |

Course Ouicomes:

After studying the course, student will be able to
CO1: Understand the lundamental concepts of data mining and data warchousing.
CO2: Analyze the data warchouse architecture and OLAP Technology.
C03; Evaluate the performance of associantion coule miming and classibication algorithm.
CO4: Analyze the various clustering methods to form clusters,
CO5; Apply the data miming lechnigques to extract data,

CO | Action Knowledge Statement Condition Criteria Blooms

. Verb |l . | level

co the lundamental concepts of data 1.2
Understand mining and data warehousing

co2 the data warehouse architecture L4
Analyze and OLAP Technology

co3 The performance of assaciation rule L5
Evaluate mining and classification algorithm

CO4 | Analyze The various clustering methods Lo form clusters L4

CO5 | Apply The data mining techniques to extract data L3

UNIT - 1 ] 9 Hrs

Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of Data
| Mining systems, Data Mining Taslk Primitives, Integration of o Data Mining System with a Database or
a Data Warehouose System, Major issues in Data Mining. Data Preprocessing: Need for Preprocessing
| the Data, Data Cleaning, Data Integration and Transformation, Data Reduction, Discretization and

| Concept Hierarchy Generation.

UNIT - 11 | 9 Hrs

| Data Warchouse and DLAP Technology for Data Mining: Data Warehouse, Multidimensional Data
| Model, Data Warchouse Architecture, Data Warchouse Implementation, Further Development of Data
| Cube Technology, From Data Warchousing to Data Mining, Data Cube Computation and Data
' Generalization: Efficient Methods for Data Cube Computation, Further Development of Data Cube
| and OLAP Technology, Attribute-Oriented Induction.

UNIT - Il ' N | 9 Hrs

Mining Frequent Patterns, Associations and Correlations: Basic Concepts, Efficient and Scalable |
Frequent ltemset Mining Methods, Mining various kinds of Association Rules, From Association Mining
| to Correlation Analysis, Constraint- Based Asgsociation Mining, Classification and Prediction: Issues
| Regarding  Classification and  Prediction, Classification by Decision I'ree  Induction, Hayesian
| Classification, Rule-Based Classification, Classification by Back propagation, Support Vector
Machines, Associative Classification, Lazy Learners, Other Classification Methods, Prediction, Accuracy

| and Error measures, Evaluating the accuracy of a Classifier or a Predictor, Ensemble Methods

UNIT - IV | 9 Hrs
:"If':l'ur;mr'ﬁnaﬁriis: [ntroduction, :1.'1'_!,-'|_‘|l:‘.:i of Data in Cluster .H.]‘m]y.;i.lﬁ. A f_l":li{:gnrlﬁc;il'i't'm of Major l‘:'fllmu'n'ing"
| Methods, Partitioning Methods, Hierarchical Methods, Density-Based Methods, Grid-Based Methods,
'Model-Based Clustering Methods, Clustering High- Dimensional Data, Constraint-Hased Cluster

| Analysis, Qutlier Analysis

UNIT -V |9 Hrs

'Mining Streams, Time Series and Sequence Daga: Mining Data Streams, Mining Time- Series Data,
'Mining Sequence Patterns in Transactional Databases, Mining Sequence Patterns in Biological Data,
|Graph Mining, Sccial Network Analysis and Multl relational Data Mining, Mining Object, Spatial,
'Multimedia, Text and Web Data: Multidimensional Analysis and Descriptive Mining of Complex Data

| Objects, Spatial Data Mining, Multimedia Data Mining, Text Mining, Mining the World Wide Web,




Texthooks:

1. Data Mining: Concepts and Technigues, Howel Han and Micheline Kamber, Morgan Kaufmann

Publishers, Elsevier Second Edition, 2012,

2. Introduction to Data Minlng - Pang-Ning Tan. Mlchael Steinbach and Vipin Kumar, Pearson

Educaticn.

Reference Bools:
1 Data Mining Technigues, Arun KPujark, Second Edition, Untversities Press,

2. Data Warehousing in the Real World, Sam Aanhory & Dennis Murray Pearson EdnAsia.

|3 Insight into Data Mining. K.P.Soman, S.Diwakar, V.Ajay, PHI,2008.
Online Learning Resources:

https:/ fwww. youtube.com fwatch?v=yki- UGcYWe&list=PLLspiyo0YoQcl6N no3pPhqOh5YSe81 hsc

Mapping of course outcomes with program outcomes
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_CDS 3 3 3 2 3 z
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Justification Statements :

CO01: Understand the lundamental concepts of data mining and data warehousing.
Action Verb: Understand(L2)

PO1 Verh: Apply{L3}

CO01 Action verb is less than PO1 verb by one level. Therefore the correlation s medium [2)
POZ Verb : Review([L2)

CO1 Action verh is same level as PO2 verb . Therefore the correlation is high(3)

CO02: Analyze the data warehouse architecture and OLAP Technology,
Action Verb : Analyze (14)
PO1: Apply[L3)



C02 Action verb is greater than PO verb Therefore the correlation is high (3)
POZ: Review (L2)

CO2 Action verb is greater than PO2 verb .Therefore the correlation is high {3)
PO4: Analyze (L4)

CO2 Action verb is same as PO4 verb. Therefore the correlation is high (3)
POS: Apply(L3)

C02 Action verb is greater than POS5 verb Therefore the correlation is high (3]

C03: Evaluate the performance of association rule mining and classification algorithm.
Action Verb : Evaluate(L5)

PO1: Apply(L3)

CO3 Action verb is greater than PO1 verb .Therefore the correlation is high (3)

POZ: ldentify(L3)

C03 Action verb is greater than FOZ2 verb .Therefore the correlation is high (3)

PO4: Analyze (L4)

CO3 Action verb is greater than PO4 verb Therefore the correlation is high (3)

PO5: Apply(L3)

C03 Action verb Is greater than POS verb .Therefore the correlation is high [(3)

PO11: Thumb rule

In association mining we need to create association rule. Therefore the correlation |5 high (3)

CO4: Analyze the various clustering methods to form clusters,

Action Verb : Analyze(L4)

PO1: Applv(L3)

CO4 Actlon verb is greater than POL verb Therefare the correlation is high (3)
PO2Z: Identify(L3)

CO4 Action verb is greater than PO2Z verb Therefore the correlation is high (3)
P0O3: Develop (L3)

CO04 Action verb is greater than PO3 verb .Therefore the correlation is high [3)
PO4: Analyze (L4)

C04 Action verb is same as P04 verb, Therefare the correlation is high (3]
POS5: Apply(L3)

CO4 Action verb is greater than PO5 verb .Therefore the correlation is high (3)
PO7: Thumb rule

Since ethical principles shall be followed in data manipulation. Therefore the correlation is medium(2)

CO5: Apply the data mining techniques to extract data,

Action Verb : Apply (L3)

PO1: Apply(L3)

CO4 Action verb is same as PO1 verh, Therefore the correlation is high (3)

PO2: ldentify(L3)

COS5 Action verb is same as PO2 verb. Therefare the correlation is high (3)

P0O3: Develop (L3)

CO5 Action verb is same as PO3 verb. Therefore the correlation is high [(3)

PO4: Analyze (L4)

CO5 Action verb is less than as PO4 verb by one level, Therefore the correlation s medium(2)
PO5: Apply(L3)

CO05 Action verb is same as PO5 verb. Therefore the correlation is high (3)

PO11: Thumb rule

We will apply these mining technigues to create solution. Therefore the correlation s medium(2)



®

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

| Course i;nqn
20APC3313

Year -!gt Sem
- |

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI &ML)
L |T/oL
Operating Systems = 4 "Ir.z :

Course Ouicomes:
Alter studying the course, student will be able o
CO1: Understand the basic concepts of Operating Systems and its services.
CO2: Apply the concepts of process synchronization and CPU scheduling by drawing Gantt chart
CO3: Analyze the methods to handle deadlock and memory management
C04; Evaluate the various disk scheduling algorithms and file system interfaces
CO5: Understand tho lssucs and goals ol protection vartous secullly

co Action Verh | Knowledge Statement Condition Crite | Blooms
! _ ria | level
co1 Understand the basic concepts ol Operating Systems and "Lz
its services
€0z | Apply the concepts of process synchronization & by  drawing L3
. CPU scheduling Gantt chart
CO3 | Analyze the methads to handle deadlock and memory L4
management
CO4 | Evaluate the various disk scheduling algorithms and L5
file system intorfaces
cos Understand the various security issues and goals of L2
[ITI'.P_!E-I.‘I:iDTi ; i
UNIT - 1 | Q Hrs

Operating Systems Overview: Operating system functions, Operating system structure, operating
systems Operations, protectlon and security, Computing Environments, Open- Source Operating

Systems

System Structures: Operating System Services, User and Operating-System Interface, systems
calls, Types of System Calls, system programs, operating system structure, operating system

debugging, System Boot.

Processes: Process
Communication, Examples of IPC systems.

concept, process Schéduling, Operations  on processes,  [nter

process

UNIT -11

| 10Mrs

Threads: overview, Multi-core Programming, Mullithreading Models, Thread Libraries, Implicit
Threading, Threading 1ssues,
Process Synchronization: The critical-section problem, Peterson's Solution, Synchronization
_ ,  Mutex Locks, Semaphores, Classic problems of synchronization, Monitors,
Synchronization examples, Alternative approaches
CPU Scheduling: Scheduling-Criteria, Scheduling Algorithms, Thread Scheduling, Multiple-Processor
Scheduling, Real-Time CPU Scheduling, Algorithm Ewaluation.

Hardware

UNIT - 1l

| 8Hrs

Memory Managementl: Swapping, contisuous memaory allocation, segmentation, paging, structure
af the page table.
Virtual memory: demand paging, page-replacement, Allocation of frames, Thrashing, Memory-
Mapped Files, Allocating Kernel Memory
Deadlocks: System Madel, deadlock characterization, Methods of handling Deadlocks, Deadlock
prevention, Detection and Avoidance, Recovery from deadlock.

UNIT - IV

| 9Hrs

Mass-storage structure: Overview ni'-'"l"r‘luswm'nrugu structure, Disk structure, Disk attachment,
Disk scheduling, Swap-space management, RAID structure, Stable-storage implementation,

File system Interface: The concept of a file, Access Methods, Directory and Disk structure, File

system mounting, File sharing, Protection.

File system

Implementation, Allocation Methods, Free-Space management.

UNIT - V

| BHrs

Implementation:  File-system  structure, File-system  Implementation, Directory

1/0 systems: [/0 Hardware, Application 10 interface, Kernel 1/0 subsystem, Transforming 1/0
requests to Hardware operations.
Protection: Goals of Protection, Principles ol Protection, Domain ol protection, Access Matrix,




Implementation of Access Matrix, Access control, Revocation of Access Rights, Capability- Based
systems, Language - Based Protection

Security: The Sccurity problem, Program threats, System and Netwaork threats, Crvptography as a
security tool, User authentication, Implementing security defenses, Firewalling to protect systems and
netwarks, Computer-security classifications.

;Textbnnkm

I Operating System Concepts, Abraham Silberchatz, Peter B, Galvin, Greg Goagne, Wiley, Eight
Edition, 2018

Reference Boaks:
1. Operating systems by A K Sharma, Unlversities Press,

2. Operating Systems, S.Haldar, A A Aravind, Pearson Education.

3. Operating Systems, AS.Godbole, Second Edition, TMIL

4. Operating Systems, G.Nutt, N.Chaki and S.Neoagy, Third Edition, Pearson Edueation.
5. Operating Systems, R.Elmasri, AG.Carrick and D.Levine, Me Graw Hill,

6. Principles of Operating Systems, B.L.Stuart, Cengage learning, India Edition.

Online Learning Resources:

https://nptelacin/courses/106/106 /106106 144/ http://peterindianet/OperatingSystems.html

Mapping of course outcomes with program sutcomes
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Justification Statements :

CO1: Understand the basic concepts of Dperating Systems and its services,

Action Verb ; Understand(L2]

P01 Verb : Apply(L3)

CO1 Action verb is less than POL verb by one level, Therefore the correlation is medium (2)
P02 Verb : Review(L2])



CO1 Action verb is same as PO2 verh. Therefore the correlation is high(3)

PO11: Thumb rule

In today's world operating system services are updating. those services needs to understand. Therefore
the correlation is medium (2)

CO2: Apply the concepts of process synchronization & CPU scheduling by drawing gantt chart
Action Verb : Apply (L3)

PO1: Apply(L3)

C02 Action verb is same level as PO1 verb. Therefore the correlation is high (3)

POZ Verb : Review(L2)

.01 Action verb 1s greater than FO2 verb by one level. Therefore the correlation 1s high (3]

PO6: Thumb rule

Maost of the scheduling algorithm were used to solve some of the societal problems like forming Queue
line. Therefore the correlation is Moderate (2)

PO11: Thumb rule

Scheduling is the one of the daily activity done in many sectors. Therefore the correlation is High(3)

CO3: Analyze the methods to handle deadlock and memory management

Action Verb : Analyze (L4)

PO1: Apply[L3)

C0O3 Action verb is greater level as PO1 verb. Therefore the correlation is high (3)

PO2Z: Review (L2)

CO3 Action verb is greater than PO2 verb. Therefore the correlation is high (3]

PO3: Develop (L3)

CO3 Action verb is greater than PO3 verb by one level. Therefore the correlation is high(3)
PO4: Analyze (L4)

CO3 Action verb is same as PO4 verb. Therefore the correlation is high(32)

PO5: Apply(L3)

CO3 Action verb is greater than POS verls by one level. Therefore the correlation is high(3)

CO4: Evaluate the various disk scheduling algorithms and file system interfaces.
Action Verb : Evaluate (L5)

POD1: Apply(L3)

CO4 Action verb is greater level as PO1 verb. Therelore the correlation is high [3)

POZ: Review (LZ)

CD4 Action verb is greater level as PDZ verb, Therefore the correlation is high (3)

PO3: Develop (L3)

C04 Action verb is greater than PO3 verb, Therefore the correlation is high{3)

PO4: Analyze (1L4)

CO4 Action verb is greater than PO4 verb by one level. Therefore the correlation is high(3)
PO5: Apply(L3)

CO04 Actlon verb is greater than POS verb, Theretore the correlation is high{3)

PO6: Thumb rule

Disk scheduling and file system interfaces are applied to provide solutions for E-Commerce database
access , Therefore the correlation is medium (2]

PO8: Thumb rule

Since ethical principles shall be followed in file manipulations and data storage. Therefore the
correlation is high(3)

PO11: Thumb rule

File manipulation af data and storage of data is playing major role in current scenario. Therefore, the
correlation is medium (2]

CO5: Understand the various security issues and goals of protection

Action Verb : Understand (L2)

PD1: Apply(L3)

CO5 Action verb is less than PO verb by one level. Therefore, the correlation is medium [2)

PO2: Review (L2)

COS5 Action verb is same asPO2 verb. Therefore, the correlation Is high{3]

PO7 : Thumb rule

Ethical principles should be followed for varfous security issues. Therefore the correlation is high(3)
PO11: Thumb rule

Security services and principles are keep on updating in the today’s world. Therefare, the correlation is
medium {2)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI &ML)
 Course Code | Year & Sem | MANAGERIAL ECONOMICS AND FINANCIAL L1/ P | C
| 20AHSMBO1 | (111 ANALYSIS 3 1' 0| al 3

Course ﬂuunmes (co):

After studying the course, student will be able to

CO1: Understand the fundamentals of managerial economics and demand concept.

CO2: Understand the production and cost concepts to optimize the output

CO03; Analyze the price output relationship in different markets.

CO4: Evaluate the capital budgeting technigues to Invest in various projects.

CO5: Analyze the accounting statements to evaluate the linancial performance of business entity.

co Action Verb  Knowledge Statement Condition Criteria Blooms
level
fundamentals of
co1 Understand _managerial economies B L L |‘ _1'2
production and cost .
co2 Understand concepts To aptimize the output L2
. price output relationship
€o3 Analyze in various markets L4
capltal budgeting To invest in virious
co4 Evaluate technigues projects L5
to evaluate the financial
CO5 | Analyze accounting statements performance of business L4
cutity
CUNIT - | | Managerial economics
Introduction - meaning, nature, significance, functions, and advantages, ME and its role in other
flelds. Demand - Concept, Function, Law of Demand - Demand Elasticity- Types - Measurement,

Demand Forecasting- Factors governing forecasting, Methods

UNIT - 11 | _Production and Cost Analysis

Intraduction - Nature, mq::mlng, significance, functions and advantages. Production Function- Least-
cost combination- Short run and Long run Production Functon- lsogquants and Isocosts, MRTS -
Cobb-Douglas Production Function - Laws of Returns - Internal and External Economies of scale. Cost&
Break-Even Analysis - Cost concepts and Cost behavior- Break-Even Analysis (BEA] - Determination of
Brealk-Even Point (Simple Problems)-Managerial significance and limitations of Break-Even Apalysis.

CUNIT - 1 | Business Organizations and Markets

Introduction - Nature, meaning,  significance, functions and advantages. Forms of Business
rganizations- Sole Proprietary - Partnership - Joint Stock Companies - Public Sector Enterprises,
Types of Markets - Perfect and Imperfect Competition - Features of Perfect Competition Monopoly-
Monopolistic Competition-Oligopoly-Price-Output Determination - Pricing Methods and Strategies

UNIT-IV__ | Capital Budgeting ~
Introduction to Capital, Sources of Capital, Short-termy and Long-term Capital: Working capital. types,
Estimating Working capital requirements. Capital Budgeting - Features, Proposals, Time wvalue of

money. Metheds and Evaluation ol Projects - Pay Back Method, Accounting Rate of Return (ARR], Net
Present Value (NPV), and [nternal Rate Return (IRR) Method (simple problems).

UNIT - V ] Financial Accounting and Analysis

Introduction - Nature, meaning, significance, functions and advantages. Concepts and Conventions-
Double-Entry Book Keeping, Journal, Ledger, Trial Balance- Final Accounts [Trading Account, Profitand
Loss Account and Balance Sheet with simple adjustments). Financiel Anelysis - Analysis and
Interprotation of Liguidity Ratios, Activity Ratios, and Capital structure Ratlos and Profitability.

Textbooks:
I. Varshney&Maheswari: Managerial Economlcs, Sultan Chand, 2013,
2. Aryasri: Business Economics and Financial Analysis, 4/e, MGH, 2019

Reference Books:
l. Ahuja HI Managerial economics Schand,3/e, 2013

2, S.A. Siddiqui and AS. Siddiqui: Managerial Economics and Financial Analysis, New Age
International, 201 3.




3.

loseph G, Nellis and David Parker; Principles of Business Fconomics, Pearson, 2/e, New
Delhi.

Domnick Salvatore: Managerial Economics ina Global Economy, Cengage, 20013

Online Learning Resources:

https:/ /www.shideshare-net/123ps/managerial-economics-ppt
https:/ /www.slideshare.nct/rossanz/production-and-cost- 45827016
https: / fwww. shdeshare net/darkyla/business-organizations-1991 7607

COs
PO1 | PO2Z PO3 | PO4 POS | PO6 | PO7 POB | P09 | PO10 | POIT | PSOL | PSO2 |
[#{4 3 -
Co2 E .
Co3 3
04 3 Ly B |
CO5 3
Course Percentage of CO: Action Program PO: Action | Level of
Outcome contact hours verb and Outcome{PQ) verb and correlation
[(co) over the total BTL HTL [(0-3)
planned contact
hours
Co1 | 16%; understand PO1 Apply 2
oos 22% ___understand FOZ Analyse 4
co3 220 Analyse PO Apply 3
Co4 16% Evaluate Po2 Analyse 3
05 | 22% Analyse P02 Analyse 3

Justification Statements:

CO1: Understand the fundamentals of Managerial economics and demand concept.
Action Verb: Understand [1.2)

POT Verh: Apply (L3)

CO1 Action verb is less than PO1 verb by one level. Therefore, the correlation is medium ([2)

CO02: Understand the Concept of Praduction and cost analysis.

Action Verb: Understand [1.2)

PO2: Analyze [L4)

CO2 Action verb is less than PO1 verb by two levels, Therefore, the correlation is low (1)

CO03: Analyze the price output in various markets.

Action Verb: Analyze (L.4)

P01 Apply (L3)

C03 Action verb is more than PO1 verb by one level, Therefore, the correlation is high (3]
CO4: Evaluate the capital budgeting technigues.

Action Verb : Evaluate [(L5)

PO2: Analyse

CO3 Action verb is more than PG1 verb by one level Thercfore, the correlation is high (3)
CO5: Analyse the Accounting statements and evaluate the financial performance of
business entily.

Action YVerb: Analyze (L4)

POZ: Analyze (L4)

CO05 Action verb is same as POZ verb, Theretore, the correlation is high (3)
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Course Quicomes:
Alter studying the course, student will be able to
CO1: Understand the essentials of human values, self-exploration, happiness and prosperity for
value added education.
CO2: Analyze the harmony In the human being as sentient ‘' and the material ‘Body' in various
aspects.
CO3: Apply the nine universal human values in relationships for harmony in the famlly and
orderliness [n the society.
CO4: Evaluate the interconnectedness of Tour orders of nature and holistic perception of harmony
at all levels of existence.
CO5: Apply the holistic understanding of harmony on professional ethics through augmenting
universal human order,

co Action Knnwleﬂgeﬁmmm&nt Condition | Criteria | Blooms
Verb level

the essentials  of human  values,  self- L2

€01 | ypderstand exploration, happiness and prosperity for
- value added education -

the harmony o the lhuman belng as L4

coz Analyze senitient 'I' and the material "‘Body' in
I _Various aspects.

the nine universal  human  wvalues in L3
co3 Apply relatlonships for harmony o the family

and orderliness in the society

the interconnectedness of four orders of LS
€04 | pyaluate nature and holistic pereeption of harmony

at all levels of existence

the holistic understanding of harmony on 13
cos Apply professional ethies through augmenting

universal human order.

UNIT - 1:  Course Introduction - Need, Basic Guidelines, Content and Process for Value

s Purpose and motivation for the course, recapitulation from Universal Human Values-|
s Self-Exploration-what s 1t? - Its content and process; 'Natoral Acceptance” and
Experiential Validation- as the process for self-exploration
»  Continuous Happiness and Prosperity- A look at baslc Human Asplrations
« Right understanding, Relatlonship and Physleal Facility- the basic requirements for
fullillment of aspirations of every human being with their correct priority
o  Understanding Happiness and Prosperity correctly- A critical appraisal of the current,
scenario
¢«  Method tofulfill the above human aspirations: understanding and living in harmony at
various levels.
Include practice sessions to discuss natural acceptance in human being as the
innate acceptance for living with responsibility (living in relationship, harmony
and co-existence) rather than as arbitrariness in choice based on liking-
disliking.

UNIT 1l: Understanding Harmony in the Human Being - Harmony in Myselll

o  Understanding human being as a co-exlstence of the sentient 1" and the material "‘Body'
s Understanding the needs of Self {1} and 'Body' - happiness and physical facility

o Understanding the Body as aninstramaent of '1° [ belng the doer, seee and enjoyer)

s  Understanding the characteristics and activities of 'l" and harmony in *I*



»  Understanding the harmony of | with the Body: Sanyam and Health; correct appraisal of
Physical needs, meaning of Prosperity in detail
» Programs to ensure Sanyam and Health,

Include practice sessions to discuss the role others have played in making material goods
available to me. ldentifying from one’s own life. Differentiate between prosperity and
accumulation. Discuss program for ensuring health vs dealing with disease.

UNIT I1I: Understanding Harmony in the Family and Society- Harmony in Human- Human
lationshi

¢ lnderstanding values in human-human relationship; meaning of Justice [nine universal
values in relationships) and program for its fulfillment to ensure mutual happiness; Trust
and Respect as the foundational values of relationship
Understanding the meaning of Trust; Difference between intention and competence
Understanding the meaning of Respect, Difference between respect and differentintion; the
other salient values in relationship

* lnderstanding the harmony in the society (society being an extension of family): Resolution,
Prosperity, learlessness [trust) and co-existence as comprehensive Human Goals

=  Visualizing a universal harmonious order in society- Undivided Society, Universal Order- from
family to world family

Include practice sessions to reflect on relationships in family, hostel and institute as

extended family, real life examples, teacher-student relationship, goal of education etc.

Gratitude as a universal value In relationships, Discuss with scenarios. Elicit examples

from students’ lives

UNIT 1V: Understanding Harmony in the Nature and Existence - Whole existence as
Coexistence

*  Understanding the harmony in the Nature

o Interconnectedness and mutual fulfillment among the four orders ol nature recyclability amd
self-regulation in nature
Understanding Existence as Co-existence of mutually interacting units in all- pervasive space
Holistic perception of harmony at all levels of existence. Include practice sessions to discuss
human being as cause of imbalance in nature [film "Home™ can be used), pollution, depletion
of resources and role of technology etr.

Include practice sessions to discuss human being as cause of imbalance in nature [(film
"Home" can be used), pollution, depletion of resources and role of technology ete.

UNIT- V: Implications of the above Holistic Understanding of Harmony on Professional
Ethics,

« Natural acceptance of human values

 Definitiveness of Ethical Human Conduct
Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order

» Competence in professional ethics: a. Ability to utilize the professional competence for
augmenting universal human order b, Ability to identify the scope and characteristics of
people friendly and eco-friendly production systems, c. Ability to identify and develop
appropriate technologies and management patterns for above production systems.

o Case studies of typleal holistic technologies, management models and production systems

= Strategy for transition from the present state to Universal Human Order: a. At the level of
individual: as socially and ecologically responsible engineers, technologists and managers h.
At the level of society: as mutually enriching institutions and organizations sum up.

Include practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions

Eg. To discuss the conduct as an engineer or scientist etc,

TEXT BOOKS



1. R R Gaur, R Asthana, G P Bagaria, "A Foundation Course in Human Values and Professional
Fthics®, 2nd Revised Editon, Excel Books, New Delhl, 2019, [SBN 978-93- 87034-47-1

2. R R Gaur, R Asthana, G P Bagaria, "Teachers' Manual for A Foundation Course In Human
Values and Professional Ethics®, 2nd Revised Edition, Excel Books, New Delhl, 2019, ISBN 978 -

93-87034-53-2

REFERENCE BOOKS:

1. Jeevan Vidya: Ek Parichaya. A Nagaraj, Jeevan Vidya Prakashan, Amar kantale, 1999,
Z. A N. Tripathi, "Human Values”, New Apge Intl. Publishers, New Delhi, 2004,

3. The Story of Stuff {Book).
4. Mohandas Karamchand Gandhi “The Story of My Experiments with Truth”
5. E. Fschumacher. "Small 1s Beautiful”

6. Slow is Beautiful -Cecile Andrews

7. 1 € Kumarappa "Economy of Permanence”
# Pandit Sunderlal “Bharat Mein Angreji Raj”
9. Dharampal, “Rediscovering India”

10. Mohandas K. Gandli, "Hind Swaraj or Indian Home Rule"

1i. India Wins Freedom - Maulana Abdul Kalam Azad

14, Vivekananda - Romain Rolland(English]
13. Gandhi - Romain Rolland [English)

Articulation matrix

Course | COs
Title PO [PO [PO PO PO PO PO | PO | PO9 [PO1 [ PO1 | PSO | PSO
1 3 q 5 fy 7 H i 1 1 | @
B col Z 12 j
7 E gl coz - ' [
2 EZ | co3 2 2
| 5 ==|Co4 A - B 5 3 13
| CO5 2 2 2
Correlation matrix
| co :ﬂ[sh
ction
Program Level of
C | Lesso Outenmes Verband Correlal
O | nPlan e Correlation Verb HTL (PO) BTL (lor et
H P01 to
(Hrs)
POS5)
Th K]
Wl 194 |2 Understand 2 PO7,PO11 R“::m 2,2
= 1 = : = = 4 N e |
2 |8 2272 3 Analyze 4 Fo7 Rule 33
Thumb :
3 |7 194 |2 Apply 3 PO6.PO7 | poo 2,22
o PO6. . PO7.P | Thumh I
4 a 222 3 Evaluate 5 o011 Rule 3333
PO6PO7.F | Thumb :
5 |7 19.4 p Apply 3 o11 Rule 2,2,2,2




Justification Statements:

CO1: Understand the essentials of human values, self-exploration, happiness and
prosperity for value added education,

Action Verb: Understand (L2)

CO1 Action Verb Is Understand of BTL 2. Using Thumb rule, L2 correlates PO6 to PO11 as
moderate [2].

CO2: Analyze the harmony in the human being as sentient ‘1" and the material ‘Body’ in
various aspects.

Action Verh: Analyze [L4)

CO2 Action Verb is Analyze of BTL 4. Using Thumb rule, L4 correlates POG6 to PO11 as high
3.

CO3: Apply the nine universal human values in relationships for harmony in the family
and orderliness in the society.

Action Verb: Apply (L3)

CO3 Action Verb is Apply of BTL 3. Uslng Thumb rule, L3 correlates PO6 to POLL as moderate
(2)

CO4: Evaluate the interconnectedness of four orders of nature and holistic perception of
harmony at all levels of existence.

Action Verb: Evaluate (L5)

CO4 Action Verb is Evaluate of BTLS. Using Thumb rule, L5 correlates PO6 to PO11 as high
(3).

CO5: Apply the holistic understanding ol harmony on professional ethics through
augmenting universal human order.

Action Verb: Apply (L3)

CO5 Action Verb is Apply of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate

{Z).
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Course {:udt_' Year & Sem__l

20APC3310 |

ARTIFICIAL INTELLIGENCE LAB

L [T/

ﬂll —Tal

Course Qutcomes:

Afrer studying the course, student will be able to

CO 1: Apply the Searching Algorithm lor finding shortest path.
CO 2: Analyze the informed and un-inlormed search lor puzele solving,

CO 3: Apply the Back tracking Algorithm to the N Queen problem.

CO 4: Analyze the Al algorithms to implement simple Chathot,
CO 5: Apply the NLTK to implement Lemmatization and POS

co

Action Yerb

Knowledge Statement

Condition

Criteria

Blooms
level

Apply

the Searching Algorithm

L3

Analyze

the informed and un- informed

search

lor puzzle solving,

L4

Apply

the Back tracking Algorithm

to the N Queen problom

L3

Analyze

the Al algorithms

to implement simple
Chathat

Apply

the NLTK

to implement

liemmntizntlnn and POS

L3

List of Experiments

T S

Write a Program to Implement BFS and BF5.(C0O1)
Write a Program to find the solution for travelling sales person problom. (C01)
Write p program to implement simulated annealing Algorithm, [CO1)
Write a Program to Implement Tic-Tac-Toe game, (€02]

Write a Program to Implement B-Puzzle problem, (C02)

Write a program to implement Towers of Hang problem, [CO2)
Write a program to implement A* Algorithm. [€C02)

Write a Program to Implement Water-Jug problem. (CO2Z)
Write a program Lo implement Hangman game. (C0O2)

100 Write a program Lo solve N Queen problem using backtracking, {€C03)

11, Generate Calendar for the given month and year using o python program. (CO4)

112, Write a program to implement simple Chatbot (CO4)
13, Write a program Lo remove stop words for a given passage from a text Hle using NLTHE. (COS5)

14, Write a program Lo implement stemming for a piven sentence using NLTK. (CO5)

15 Write a program ta POS [(Parts of Speech) tagging for the give sentence using NL'TK. [CO5)

16, Write a program Lo implement Lemmatization using NLTK, [COS5)

Reference Books:

(LS AN AR

Mapping of course outcomes with program oulcomes

| GO

PO1 | POZ  PO3

PO4

. Tensorflow: https: /fwww.tensorflow.org/
. Pytorch: https://pytorch.org/,
. hteps:/ fgithubcom/pytorch

. Theano: http://deeplearning netfsoftware /theana/ https)/ /github.comy/Theano/Theana
. hitps:/ fwwwonltlcorg/

PO5 P06 PO7 | POB P09

PO1D

| Psoi

PSO2

o1

3

co2z
L Co3

3

3
3

o4
CO5

3

W W W

woww

G | | G|

w W | |




Correlation mairiy

Unir , . Program Pofs)  Action Verb and BTL Level of

No, | SRAcion verh Outcome (PO)  (for PO1 to PO11) Correlation (0-3)

PO1L PO1: Apply(L3) 3

L | eApely 9 poz POZ: Review(1.2) 3

POl POi: Apply{L3) 3

o rO2 POZ: [dentify (L3) 3

2 C02: Analyze L4 PO4 PO4: Analyze (L4) §

s _Pas5 POS: Apply (L3) 3

' rFol PO Apply(L3) 3

FO3 POE: Develop(L3) 3

3 Co3: Apply LA PO Po4: Analyze [L4) 2

POS POS: Apply (L3) 3

PD11 PO11: Thumhb rule 3

ro PO1: Apply(L3) 3

PO2 PO2: [dentify (L3) 3

a CO4: Analyze L4 PO PO3: Develop(L3) 3

PO PO4: Anabyee (14) 3

PO11 PO11: Thumb rule 3

rot PO Apply(L3) 3

PO2 PO2: [dentify (1.3) 3

5 CO5: Apply L3 P03 PO3: Develop(L3) 3

PO4 PO4: Analyze (14) 2z

POS PO5: Apply (L3) 3

Justification Statements:

CO 1: Apply the Searching Algorithm for finding shortest path.

Action Verb: Understand (L2)
PO1 Verb: Apply (L3)

CO1 Action verb is Same PO1 verb, Therefore, the correlation is highl(3)

P02 Verb: Review(L2)

CO1 Action verh is same as PO2 verb. Therefore, the correlation s high (3)

CO 2: Analyze the informed and un-informed search for puzzle solving.
Action Verb: Analyze (L4)

PO1: Apply (L3)

C02 Action verb is preater than as PO verb, Therefore, the correlation is high (3)

PO2: idetify(L3)

C02 Action verb ix greater than as P02 verb. Therefore, the correlation is high (3]

PO4: Analvze (L4)

CO2 Action verb 15 same as PO4 verh. Theretore, the correlation is high (3]

POS: Apply (L3)

€02 Action vorb is greater than as POS verb. Therelore, the correlation is high (3)

CO 3: Apply the Back tracking Algorithm to the N Queen problem.

Action Verb: Apply (L3)

PO1: Apply (L3)

C03 Action verb is greater than as PO1 verb. Therefore, the corvelation s high [3)
PO3: Develop [L3)

CO3 Action verb is same as P03 verh. Therefore, the corrélation s high (3]

PO4: Analyze (L4)

CO3 Action verh is Less than as PO4 verh by one level. Therefore, the correlation is high (2)

POS: Apply (L3)

CO3 Action verb is same as PO5S verb. Therefore, the corrclation is high (3)

PO1L: Thumb rule

Chatbot construction is a continues learning process for the users to communicate Al the correlation is

high (3)




CO 4: Analyze the Al algorithms to implement simple Chatbot.

Action Verb: Analyze (L4)

PO1: Apply (L3)

CO4 Action verb is greater than as PO1 verb. Therefore, the correlation is high (3]
PO2: idetify[L3)

C04 Action verb is greater than as PO2 verb. Therefore, the correlation is high (3)
PO3: Develop [L3)

CO4 Action verb is greater than as PO3 verb. Therefore, the correlation is high (3)
PO4: Analyze (L4)

C04 Action verb is same as PO4 verb. Therefore, the correlation is high (3)

PO11: Thumb rule
NLTK is continuous learming process for programmers to implement so the correlation is high (3)

CO 5: Apply the NLTK to implement Lemmatization and POS.

Action Verb: Apply (L3)

PO1: Apply (L3)

COS5 Actlon verb is same as PO1 verb. Therefore, the correlation |s high (3]
PO2: idetify[L3)

CO5 Action verb is same as P02 verb. Therefore, the correlation is high (3)
PO3: Develop (L3)

CO5 Action verb is same as P03 verh. Therefore, the correlation is high [3)
PO4: Analyze (L4)

CO5 Action verb is less than PO4 verb by one level. Therefore, the correlation is medium (2)
POS5: Apply (L3)

CO5 Action verh is same as POS verb. Therefore, the carrelation s high [3)
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Course 1
Year & Sem LT/ P | C
Code Data Warehousing and Mining Lab | ‘ ‘
20APC3312 111 o| 0 | 3 15|
Course Cutcomes:
After studving the course, student will be able 1o
CO 1: Apply the different mining tools to deal with data mining techniques.
CO 2: Apply the data mining orange tonl kit to visaalize results.
CO 3: Evaluate the linear regression model using orange enviraonment,
CO 4: Analyze the working of algorithms for various data mining Lasks.
CO 5: Analyze the performance of different classifiers using weka tool,
€0 | Action Verb Knu“letigt Statement Cundition ' Criteria T ' Blooms
1l 4 N | v
to deal with data
CO1 | Apply the different mining tools mining technigques, L3
co2 | Apply the data mining orange tool kit to visalize L3
| results.
C03  Evaluate the linear regression model using orange LS
environment
| €04 | Analyze [he wodking of digorilin \ TgEdatamining tsks | 14
the performance of different using witka
CO5  Analyze dassifier il L4
Data Mining Experiments:
Weka Programs: (CO1)

1. Create data in .csv and arff formats to import in weka

2. Perform Data Proprocessing on a sample dataset - Discretization, Dimensionality Reduction, Data
Transformation, Data Narmalization

3, Perform Association Rule Mining and generate top 10 rules for supermarket.arff

4. Build a tree classifier on weather data to decide on the playing conditions.

5. Build a Naive Bayes classifier on weather data to decide on the playing conditions.

B, Evaluate the performance of a classifier In knowledge flow environment.

7. Perform Clustering on any sample dataset on different algorithms and compare the results.

8. Using Experimenter In Simple mode, compare different dassifiers with respect to the results generatedfor
iris.arff.

9. Using Experimenter in advanced mode, demonstrate how to analyze the results from an experiment andthe
importance of statistical significance when interpreting results,

10. Plot Multiple ROC curves on a dataset using 148 and Random Forest Classifiers.

11. Perform training and testing of Naive Bayes incrementally, The results are sent to a TextViewer and
predictions are plotted by a Strip Chart component.

12. Demonstrate how to Access a database using WEKA tool. 13, Use Knowledge flow canvas and develap a
directed graph for C4.5 execution

Data Warehousing Experiments:

Build Data Warehouse and Explare WEKA (CO2)

A, Build a Data Warehouse/Data Mart [using open source tools like Pentaho Data Integrationtool, Pentoaho
Business Analytics; or other data warehouse tools like Microsaft-5515, Informatica, Business Objects, etc.).
(i). Identify source tables and populate sample data

{il}. Design multi-dimensional data medels namely Star, snowflake and Fact constellation schemas forany one
enterprise (ex. Banking, Insurance, Finance, Healthcare, Manufacturing, Automobile, etc.).

{iii). Write ETL scripts and implement using data warehouse tools

{iv). Perform various OLAP operations such slice, dice, rall up, drill up and pivot

{v). Explorevisualization features of the tool for analysis like identifying trends etc.



B. Explore WEKA Data Mining/Machine Learning Toolkit

{i). Downloading and/or installation of WEKA data mining toolkit,

{ii). Understand the features of WEKA toolkit such as Explorer, Knowledge Flow interface, Experimenter,
command-line imterface,

{iii}. Navigate the options available in the WEKA [ex. Select attributes panel, Preprocess panel, Classifypanel,
Cluster panel, Associate panel and Visualize panel)

{iv). Study the arfi file format

{v). Explore the available data sets in WEKA,

{vi). Load a data set (ex. Weather dataset, |ris dataset, etc.)

{vii). Load each dataset and abserve the following;
1. List the attribute names and they types
1. Number of reconds in each datase!
1, Identify the class attribute (i any)
iv. Plot Histogram
Vv, Determine the number of records for each elass.
Vi, Visualize the data in various dimensions
Perform data preprocessing tasks and Demonstrate performing association rule mining on data sets (CO3)

A. Explore various options avallable in Weka for preprocessing data and apply (like Discretization Filters, Resample
filter, etc.) on each dataset

B. Load each dataset into Weka and run Aprori algorithm with different support and confidence values, Study the
rules generated.

C. Apply different discretization filters on numerical attributes and run the Apriori association rule algorithm,
Study the rules generated. Derive Interesting inslghts and observe the effect of discretization in the rule
generation process.

Demonstrate performing classification on data sets (CO3)

A, Load each dataset into Weka and run Id3, JA8 classification algorithm. Study the classifier output. Compute
entropy values, Kappa statistic.

B. Extract if-then rules from the decision tree generated by the classifier, Observe the confusion matrix and derive
Accuracy, F-measure, TPrate, FPrate, Precision and Recall values. Apply cross-validation strategy with various fold
levels and compare the accuracy results,

C. Load each dataset into Weka and perform Naive-bayes classification and k- Nearest Neighbour classification.
Interpret the results obtained.

D. Plot RoC Curves E. Compare dlassification results of D3, J48, Maive-Bayes and k-MN classifiers for each dataset,
and deduce which classifier is performing best and poor for each dataset and justify.

Demonstrate performing clustering on data sets (C04)

A, Load each dataset into Weka and run simple k-means clustering algorithm with different values of k (number of
desired clusters). Study the clusters formed. Observe the sum of squared errors and centroids, and derive insights.
B. Explore other clustering technigues available in Weka.

C. Explore visualization features of Weka to visualize the clusters. Derive interesting insights and explain.
Demonstrate performing Regression on data sets (CO5)

A, Load each dataset into Weka and build Linear Regression model, Study the clusters formed. Use Training set
aption. Interpret the regression model and derive patterns and conclusions from the regression results.

B. Use options cross-validation and percentage split and repeat running the Linear Regression Model. Observe the
results and derive meaningful results.

. Explore Simple linear regression technigue that only locks at one variable

Resource Sites:

1. httg.//www.pentaho.com/
2, http://www.cs walkato.ac.nz/ml/weka/




Orange Programs

Datasets to be used: [but not limited to)

1. brownselected.tab

2, heartdisease.tab

3. housing.tab

4. jris_tab

5. titanic.tab

&, zoo.tab

1. Installation of Orange Data mining Tool kit in Windows/Linux environment and creating basic workflows to
read, process, and visualize the data, The visualization Includes data table and scatter plots, Apply the task for all
the 6 datasets and compara the results,

2. Demonstrate the usage of workflows in orange tool kit using widgets. Apply the task for all the & datasets and
campare the results.

3. Demonstrate the visualization of widgets Box plot, Linear projection, and the data distributions by reading iris
and heart disease datasets. Apply the task for all the other 4 datasets and compare the results.

4. Demonstrate the visualization of widgets scatter plot, line plot, bar plot by reading iris and heart disease
datasets, Apply the task for all the other 4 datasets and compare the results,

5. Data Exploration using various widgets, understanding the data distributions and saving the results asHTML or
PDF, or to a file that includes all workflows that are related to the report items and which you can later open in
Orange. Apply the task for all the & datasets and compare the results.

6. Demonstrate the usage of loading the spreadsheets from the local computer and applying Data filtering and
preprocessing to the given data. Apply the task for all the 6datasets and compare the results.

7. Loading the spreadsheets from the local computer and applying the classification model to the given data.
Apply the task for all the & datasets and compare the results,

8. Demonstrate the usage of classification by reading heart disease data, and predict which persons have clogged
arteries and visualize the results using tree viewer. Observe the Information gain, information galn ratio and gini
decrease measures.

5. Load a sailing.tab dataset that records the conditions under which a friend skipper went sailing, build a tree and
visualize it in the Tree Viewer,

10. Demonstrate the usage of combination of classification tree viewer and scatter plot. Identity the
bestvisualization of iris dataset, that is the ene best separales the instances from different classes, then connect
the tree viewer with scatter plot and visualize the results, Apply the task for all the other datasets and compare
the results.

11, Apply principal component analysis on the given dataset as a pre-processing and compare the results.
Applythe task for all the 6 datasets and compare the results.

12. Understanding the quality of the models by analysing the prediction results using classificationaccuracy. Apply
the task for all the & datasets and compare the results.

13. Increasing the robustness of the models by splitting the dataset using cross-validation through the Test &
Score widget. Apply the task for all the 6 datasets and compare the results.

References: 1.Zupan, Demsar,: Introduction to Data Mining; Intraduction to Data Mining Working notes for the

hands-on course with Orange Data Mining, May 2018
2. Orange Data Mining Library Documentation Release 3 —Orange Data mining

Muppng of cowrse nulvamiy wilh prigram ouleongs
co P POZ | POZ | PO4 | PDS PO6 ra7 | POR | POD9 PO10 | PO PS03 PSO2
Con |3 13 | 1 i |
co2 |3 |2 [3 3 2 |2 |
o3 | 3 2 3 . 2
| CO4 | 3 3 |3 3 2 2
COs | 3 3 3 3 3 2 2




Correlation mairiy

Uit o Program P0{s] : Action Verb and BTL Level of

No. Co's Action verh S Dutcome (PO (for PO1 o POL1) Correlation (0-3)

: P Pl Apply(L3) 3

! GO Apiy 3 poz PO2: Review (L2) 3

' P01 PO1: Apply(L3) 3

PO2 r02: Analyze (L4) 2

z CD2: Apply L3 P03 PO3: Develop(L3) 3

P05 Pos: Apply (1.3) 3

rFo11 PO11: Thumb rule z

FO1 PO1: Apply(1.3) 3

3 CO3: Evaluate L5 POz POZ: Formulale (L&) z

PO POt Analysls (L4) 3

FO1 POz Apply(L3) 3

‘ PO2 rPOZ: Analyze [L4) 3

+ C04: Analyze L4 ros POD3: Develop(L3) 3

POS POS: Apply (L3) 3

POL PO L:Apply (L3) N 3

PO2 PO2:1dentify (1.3) 3

s CO5: Analyze L4 ro3 ro3:Develop [L3) a

POS PO5:Apply (L3) 3

roil PO 1:Thumb rule 3

Justification Statements:

CO 1: Apply the different mining tools to deal with data mining techniques.

Action Verb: Apply (L3)
PO1 Verb: Apply (L3)]

CO01 Action verb is same as PO1 verb. Therefore, the correlation s high (3)

PO2Z Verb: Review (L2}

C01 Action verb ix more than as PO2 verb. Therefore; the correlation is high (3)

CO 2: Apply the data mining orange tool kit to visualize results.

Action Verb: Apply (L3)
PO1: Apply (L3)

€02 Action verb is same as PO1 verb. Therefore, the correlation is high (3)

POZ: Analyze (L4)

CO2 Action verh is less than as PO2wverh, Therefore, the correlation is moderate (2)

PO3: Develop (L3)

C02 Action verb is same as PO3 verb, Therefore, the corcelation is high {(3)

PO5: Apply (L3)

CO2 Action verh ig same as POS verb, Therefore, the correlation is high (3)

PO11: Thumb rule

Using orange to visualize real world solutions the correlation is moderate (2)

CO 3: Evaluate the linear regression model using orange environment.

Action Verb: Evaluate [L5])
PO1: Apply (L3)

€01 Action verb is more than as PO1 verb. Therefore, the correlation is high (3)

PO2Z: Formulate (L6)

C01 Action verb is less than PO2 verb by one level Therefore, the correlation is moderate [2)

PO4: Analysis (L4)

COlAction verh is mare than PO4 verh by one level. Therefore, the correlation is high (3)

CO 4: Analyze the working of algorithms for various data mining tasks.

Action Verb: Analvze [L4]
PO1: Apply (L3)

CO2 Action verh is morve than as POL verb, Therefore, the correlation is high (3]




PO2: identify [1.3)

CO2 Action verb is more than as PO2 verh. Therefore, the correlation is high (3]
P0O3: Develop (L3)

C02 Action verb is more than as PO3 verb. Therefore, the correlation is high (3)
POS5: Apply [L3)

C02 Action verb is more than as PO5 verb. Therefore, the correlation is high (3]

CO 5: Analyze the performance of different classifiers using weka tool,

Action Verb: Analyze [L4)

PO1: Apply (L3)

CO2 Action verb is more than as PO verb. Therefore, the correlation is high (3]
PO2: identify (L3)

CO2 Action verb is more than as PO2 verb. Therefore, the correlation is high (3]
PO3: Develop (1.3)

CO2 Action verb is more than as PO3 verb. Therefore, the correlation is high (3]
POS5: Apply [L3)

C02 Action verb is more than as PO5 verh. Therefore, the correlation is high (3)
PO11: Thumb rule

Weka is used to analyze different classifier present in real world the correlation is high (3)



{AUTONOMOUS)

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AL &ML)

Course {'udt Year & S-a-m__l
20APC3314 {8

Operating Systems Lab L Ted B

o 0| 315

Course Outcomes:

After studving the course, student will be able to

CO 1: Understand the basic commands im UNIX operating svstems.

CO 2: Apply the concepts of CPU scheduling algorithms to solve veal time problems,

Co 3:

Apply the concepts of process synchronization methods.

CO 4: Analyze the solutions for virtual memory and Deadlocks

€O 5: Analyze various file system interfaces, )
co Action Verb | Knowledpge Statement Condition Criteria Blooms
level
i the basic commands in
GO | i metiwe bant UNIX operating system L2
the concepts of CPU . .
coz | Apply scheduling algorithms to solve real tl-lﬂl-;-' prc-nhlems L3
the cancepts of process
cO3 | Apply synchronization L3
methods
: . ) for virtual memory and
COo4 | Analyze the solutions Deadlocks A
. various file system
| .{.DE Analyze interfaces 1.4
List l:_lf F.xpcrimcnts to be iql_]_:lamcnmd ip Cﬂi“"_

1. Practicing of Basic UNIX Commands.(CO1)

9.

10,
11.
12

13.
14,
ll'
16.
17.

18.
19.
20,
21

Write programs using the following UNIX operating system calls Fork, exec, getpid, exit, wait,
close, stat, opendir and readdir{CO1)

Simulate UNIX commands like cp, Is, grep, etc., (CO1)

Simulate the following CPU scheduling algorithms: a) Round Robin b) SIF ¢) FCFS d)
Priovity (COZ)

Simulate all file allocation strategies: a) Sequential b] Indexed c) Linked{C02)

Simulate MVT and MFT(COZ)

Simulate all File Organization Technigques a) Single level divectory b) Two level ¢) Hierarchical d)
DAG(COZ)

Simulate Bankers Algorithm for Deadlock Avoldance(€03)

Simulate Bankers Algorithm for Deadlock Prevention{CO3}

Simulate all page replacement algocithms a) FIFG b] LRU ¢) LFU Ere. |, [CO4]

Simulate Paging Technigue of memory management{CO+4)

Control the number of ports opened by the operating system with a) Semaphore b)
monitars{(CO4)

Simulate how parent and child processes use shared memory and address space(CO4)
Simulate sleeping barber problem{CO4)

5. Simulate dining philosopher's problem(CO4)

Simulate producer and consumer problem using threads (use java) (CO4)

Simulate lietle's formula to predict next burst time of a process for S|F scheduling algorithm,
(CD4)

Develop a code to detect a cycle in wait-for graph(C05)

Develop a code to convert virtual address to physical address{COS)

Simulate how operating system allocates frame to process(CO5)

Simulate the prediction of deadlock in operating system when all the processes announce their
resource reguirement in advance, (COS)

IReferenees:

Operating System Concepts”™, Abraham Silberchatz, Peter B, Galvin, Greg Gagne. Eighth Edition,
John Wiley.

2. "Dperating Systems: Internals and Design Principles”, Stallings, Sixth Edition-2009, Pearson

Education

3. "Modern Operating Systems”, Andrew S Tanenbaum, Second Edition, P11

4. "

Operating Systems”, S.Haldar, A.A.Aravind, Pearson Education.




5. "Principles of Operating Systems”, B L.Stuart, Cengage learning, India Edition.2013-2014
6. "Operating Systems”, AS.Godbole, Second Edition, 'TTMII
7. "An Introduction to Operating Systems”, P.C.P. Bhatt, PHL

{Online Learning Resources/Virtual Labs:

https:/ fwwwocse dithacin /~mythill fos/
http:/ /peterindia.net/OperatingSystems. html

Mapping of course outcomes with program oufcomes

| €O | PO1 | POZ PO3 PO4 | PO5 PO6 PO7 | POB PO9 | PO10 | PO11 | PSO1  PSOZ |
Co1 3 3 2
coz| 3 3 [ 3 |8 3 | 2
co3 3 3 3 3
| CO4 . 2 3 3
| E06| 2 ! 3 -
Correlation matrix 'y A
Program Level of
Unit . . PO(s) : Action Verb and ;
No. C¥s Action verb BTL Oulcome BTL (for PO1 to PO11) Correlation (0
(PO) 3)
” PO1: Apply(L3) 3
1 CO1: Understand L2 P05 POS: Create (L6) 3
PO1 PO1: Apply(L3) 3
PO2 PO2: Formulate (L6) 3
z CO2: Apply L3 PO3 PO3: Develop(L6) 3
5 PO5: Create (L6) 3
| F¥E PO11:Thumb Rule. 3
PO1 PO1: Apply(L3) 3
; PO2 PO2: Formulate [LG) 3
3 | co3:-Apply 13 pos PO3: Develop(L6) 3
POS POS5: Create (L6) 3
x; PO1:Apply(13) ;
1 CO4: Analyze L4 PO4 POZ: ldentily (L3) 3
PO PO4: Analyze [L4) 3
PO5: Create (1G]
i P01 PO1: Apply(L3) 2
§ | COS5: Analyze L4 pos PO5: Create (L6) 3

Justification Statements :

CO1: Understand the hasic commands in UNIX operating systems.

Action Verb: Understand [1L.2)

PO Verb: Apply (L3)

CO1 Action verb is same as PO1 verb. Therefore; the correlation is high (3}

P05 Verb: Create (L3)

CO01 Action verb is greater than as POS verh, Therefore, the correlation is high [(3)

CO2Z: Apply the concepts of CPU scheduling algorithms to solve real time problems
Action Verb: Apply (L3)

P01 Verb: Apply (L3]

CO2 Action verh is same as P01 verh, Therefore, the correlation is high (3]

P02 Verb: Formulate{L&)

CO2 Action verb is greater than as PD2 verb. Therefore, the correlation is high (3)
PO3 Verb: Develop (L6)

02 Action verb 15 greater than as PO3 verh, Therefore, the correlation is high (3]
P05 Verb: Create (LG)

CO2 Action verh is greater than as POS verh. Therefore, the correlation is high [3)

PO11 Verb: Thumb rule
Algorithms analysis is learning process to find the solution better manner the corrclation is high (3)



CO3: Apply the concepts of process synchronization methods.
Action Verb: Apply[L3)

PO1 Verb: Apply (L3]

CO3 Action verb is same as PO1 verb. Therefore, the cerrelation is high (3)

PO2Z Verb: Formulate(L6)

C03 Actlon verb is greater than as PO2 verb, Therefore, the correlation is high (3)
P03 Verb: Develop (L6)

CO3 Action verb is greater than as PO3 verb, Therefore, the correlation is high (3)
POS Verb: Create (L6)

CO3 Action verb is greater than as PO5 verb, Therefore, the correlation is high [3)

CO4: Analyze the solutions for virtual memory and Deadlocks.

Action Verh: Analyze (L4)

PO1 Verb: Apply (L3)

CO4 Action verb is less than as PO1 verb by one level. Therefore, the correlation is medium (2)
POZ Verb: Idetify(L3)

CO4 Action verh is less than as PO2 verlh by one level. Therefore, the correlation is medium (2)
P04 Verb: Analyze (L4)

CO4 Action verb is same ag PO4 verb. Therefore, the correlation s high (3)

POS Verb: Create [L6)

CO4 Action verb is greater than as PO5S verb, Therefore, the correlation is high [3)

CO5: Analyze various file system interfaces.

Action Verb: Analyze (L4)

PO1 Verb: Apply (L3)

CO5 Action verb is less than as PO1 verb by one level. Therefore, the correlation is medium (2)
PO5 Verb: Create [L6)

CO5 Action verb is greater than as PO5 verb. Therefore, the correlation Is high (3)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
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__Course Code | Year & Sem Server Side Scripting L(T/ag P | C
| 20ASC3302 | -1 [comman ta CSE,CIC,AIDS,AIML) 1] 0] 2|2

Course Outcomes:

Adter studying the course, student will be able w

CO1: Understand the perquisitions to connect MYSQL and Apache dynamically through PHP
paradigm.

CO2: Analvze the working mechanism of different data media and cookies sessions in web browser,
C03: Understand the SQL commands to get database connectivity with PHP

CO4: Create the simple mailing list using XML & JSON.

CO5: Analyze the performance of Apache and database tuning for oplimization, securing webserver,

Co Action Verb | Knowledge Statement Condition | Criteria Blooms
level
| toconnect MYSQL |
and Apache
CO1 | Understand | the perquisitions dynamically L2
| through PHP
| paradigm
the working meehanism ‘:
€O0Z  Analyze of different data media | L4

and cookles sessions in |
web hrowser |

| to get database
connectivity with

C03 | Understand | the 5QL commands PHP he
| !'3{)_4 ' f:re;l-ia the mmfﬂe m:i-iiinp,“h'é't ' Gsmg:."fiﬂ'l—ﬂ & ]SCII*E ’ 1 i:ﬁ
the performance of [ o optimization
CO5  Analyze ?L::;ll;l: and database securing webserver s
UNIT - | | ' | 10 Hrs

Getting Up and Running: Instailation Quiclk Start Guide with XAMPPS - Installing and Configuring MySQL
= Installing and Configuring Apache - Installimgand Configuring PHP -

PHP Lanpuage Structure: The Building Blocks of PHP - Flow Control Functions in PHP - Working with
Functions - Working with Arrays - Working with Objects

’

s

UL

12.

13.

14

Installation of XAMPP server

Write PHP code to print Hello World program

Demonstrate 8§ basic data types in PHE,

Demonstrate the scope of variables declared in PHP code.

Demonstrate Arithmetic, Comparlson, Logical [or Relational), Assignment and Conditional {or
ternary) Operators.

Demonstrate if, elseil else and switch statements

Demonstrate for, while, do - while, and for each loop,

Write code to create and access numeric arrays,

Demonstrate the usage of associative arrays.

Implement Multi-dimensional arrays

Create a multidimensional array of movies organized by genre. This should take the form of an
associative array with genres as keys, such as Science Fiction, Action, Adventure, and so forth.
Each of the array’s elements should be an array containig movie names, such as Alien,
Terminator 3, Star Wars, and so on. After creating your arrays, loop through them, printing the
name of each genre and its associated movies,

Create a function that accepts four string varlables and returns a string that contains an HTML
table element, enclosing each of the variables In jts own cell.

Create a class called baseCalc() that stores two nomhbers as properties. Next, create a caloulate()
method that prints the numbers to the browser.

Create classes called addCale(]), subCalc(), mulCale{], and divCale(] that inherit functionality from
baseCale() but override the calculate() method and print appropriate totals to the browser,




UNIT - 1l | 10 Hrs

"ﬁ?.].'-'kiifg with Strings, Dates, and Time - Waorking with Forms - Working with Cookies and User Sessions -
Working with Files and Directories - Working with Images

1. Create a fecdback form that accepts a user's [ull name and an emall address. Use case-conversion
functions to capitalize the fArst letter of each name the user submits and print the result back to
the browser. Check that the user’'s emall address containg the @ symbol and print a warning
otherwise,

2, Create an array of doubles and integers. Loop through the array, converting each element to a
floating-point number with a precision of 2. Right-align the outpul within a field of 20 characters,

3. Creale a birthday countdown script. Given form input of month, day, and year, output a message
that tells the user how many days, hours, minutes, and seconds until the big day.

4. Create a calculator script that enables the user to submit two numbers and choose an operation
[addition, multiplication. division, or subtraction) to perform on them.

5. Use hidden fields with the script yvou created in octivity 1 to store and display the number of
requests that the user submitted.

6. Create a script that uses session functions to track which pages in vour environment the user has
visited.

7. Crcate a new seript that will list for the uscr all the pages hefshe has visited within your
environment, and when,

B, Create a form that accepts a user's first and second name, Create a scrlpt that saves this data to a
file,

4, Create a script that reads the data file you created in the frst activity, In addition to writing its
contenmts to the browser (adding a lag to each ling), print a swmmary that includes the number of
lines in the fle and the file’s size

10, Draw a New Image, shapes and lines,

11. Create a New Image with Color Fills.

12. Draw A Basic Pie Chart and 3D Pie Chart

13. Creating a New Image [rom an Existing Image.

14, Creating an Image from User Input.

15. Creating an Image with Custom Font and Text

UNIT - Il | PHP with database connectivity | 10 Hrs

Understanding the Database Design Process - Learning Basic 5QL Commands - Using Transactions and
Stored Procedures in MyS0QL - Interacting with MySQL Using PHP

Write PHF code

. to open and close a database connection,

to select a database. to seleet a database.

to create a table

to drop a database.

to drop a table

Lo [nsert record Into employee table,

take input using HTML Form and insert records into table

8. to display all the records from employee table.

9. 1o display all the records from employee table using mysql_fetch_assoc(]) Munction.
10 to display all the records from employee table using MYSQL_NUM argument.

11. to release cursor memory at the end of SELECT statoment,

12. to display 10 records per page.

13. to take wger input of employvee 1D and uwpdate employvee salary.

14, to take user input of employee 1D and delete an employee record from employee table,
15. Use SELECT INTO OU'TFILE guery for creating table backup.

SRR ULE S U

UNIT - IV i I | 10 Hrs

Managing a Simple M_ailing List - Creating an Online Address Book - Creating a Simple Discussion Forum

= Creating an Online Storefront - Creating a Shoppling Cart Mechanism - Creating a Simple Calendar -
Restricting Access to Your Applications - Logging and Monitoring Web Server Activity - Application
Localization - Working with XML and J[SON

Commaon Functions in an Included File

Subscribe and Unsubsceribe with manage.php

Send Mail te Your List of Subscribers

Modify the manage.php script to display the user's email as part of the response message for any
action that is taken.

5. Madify the sendmymail.php script to add additional farm felds that will correspond to section
Headings in the message string itself. Remember that when the form is submitted, those strings
will have Lo be concatenated into one message string that is sent to the mail() function.

P Ll B




UNIT - V I | 5 Hrs
Apache Performance Tuning and Virtual Hostlng - Setting Up a Secure Web Server - Uptimizing and
Tuning MySQL - Performing Software Upgrades - Using Application Frameworks

Textbooks:

1. Sams Teach Yoursell PHP, MySQL and Apache All in One, by [ulie €. Meloni. Pearson Education,
Inc ® 2012,

Reference Books:

1. Beginning PHPG, Apache, MySQL Web Development, by Timothy Boronczyh, Elizabeth Naramore,

2. Jason Gerner, Yann Le Scouarnec, Jeremy Stolz, Michacel K. Glass, Wiley Publishing, Inc @ 2009

3. PHP 6 and MySQL 6 Bible. by Steve Suehring, Tim Converse, Joyce Park, Wiley Publishing, Inc @
2009,

4. PHPF & MySQL Web Development All-in=One Desk Reference For Dummies, by Janet Volade with
Tricla Ballad and Bill Ballad, Wiley Publishing, Inc & 2008,

Mupping ol o yulcomes wiih program sulones
oD P POZ P03 P04 POS PO PO7 ros P P10 PO11 P501 PSO2Z
L co1 |2 ] I 2 [ T [.3 N
coz2 3 3 3 3 { 2
EE 3 3 F] 2
o4 | 3 3 3 3 Nl ?
| cos |3 3 3 3 3 3 [ 2
Correlation matriy
Unit Nao. Program PO s) cAction Yerb and level of
Co's Action verh - BTL Outcone (FO) BTL{for POT 1o POIT) - Correlation (0-3)
PO POL: Applyv(L3) 2
1 COH: Understand L2 P02 PO 2: Review(L2) 3
POS POS: Applvil.2) 2
PO1 | POI: Apphi(L3) 3
. ra2 PO Ddentifyil 3 3
el PO L : Thumb rale 3
Py POM: ApplvilL3) 3
PO PO Review(l.2) 3
3 CO3: apply 1.3 O3 PO3: Develop (1.3 3
P04 PO Analyze (1L4) 2
POy MO9: Thumb rule 2
PO1 POT: Apphv(l.3) 3
O3 O3 Develop (LY 3
4 C(: Create L& (R0 E] MO Analyze (14) 3
POS POS: Createf L) k|
o POVL: Thumb rale 3
PO PO1: Apphvil.3) 3
ro2 P2 Roview(.2) 3
5 COS5: Analyze L4 O3 PO3: Develop (LY) 3
O MO Analvze (14) 3
o5 POS: Applvil.3) 3
roT MOT: Thumb rule 3

Justification Stalements:

CO01: Understand the perquisitions to connect MYSQL and Apache dynamically through PHP
paradigm.

Action Verb : Understand (L2)

PO1: Apply(L3)

C01 Action verb i5 less than PO2 verh by one, Therefore the carrelation is medium [2)

PD2Z: Review (LZ)

CO1 Action verb is samic level as PO1 verb, Therefore, the correlation is high (3)

PO5: Apply (L3)

CD1 Action verb is less than POZ verb by one. Therefore the correlation 18 medium (2)

CO2Z: Analyze the working mechanism of differemt data media and cookics sessions in web browsoer.
Action Verb : Analyze(L4)



PO1: Apply(L3)

C02 Action verb |s greater than PO1 verb. Therefore, the corvelation is high (3)

PO2: Identify (L3)

CO2Z Action verb is greater than PO2 verb. Therefore, the correlation is high (3)

PO5: Apply (L3)

CO02 Action verb is greater than PO5 verb. Therefore, the correlation is high {3)
PO11Thumb rule

The applications can be designed specifically for all kind of users and-also increase session time out as per
client requirement.so need to update frequently. Therefore the correlation is medium (2)
CO3:Apply the SQL commands to get database connectivity with PHP

Action Verb : Apply(L3)

PO1: Apply(L3)

CO3 Action verb is same PO1 verb, Therelore the correlation is high(3)

POZ: Review [L2)

CO3 Action verb is greater level by PO2 verb. Therefore, the correlation is high (3]

PO3: Develop (L3)

C03 Action verb is same as PO3 verb, Therefore the correlation high(3)

PO4: Analyze (L4)

CO4 Action verb is less than PO4 verl by one level Therefore the correlation 15 medium(2)
PO9: Thumb rule

Effective communication is needed between user and database administrator to maintain log details.
Therefore, the correlation is medium [2)

CO4: Create the simple mailing list using XML & |SON.

Action Verb : Create(L6)

PO1: Apply(L3)

CO4 Action verb 1s greater than PO1 verb. Therefore the correlation s high (3)
PO3: Develop (1.3)

C04 Action verb is greater than PO3 verb, Therefore the correlation is high (3)
PO4: Analyze (L4)

CO4 Action verb s greater than PO4 verb, Therefore the correlation is high (3)
PO5: Create (L6)

CO4 Action verb is same level as PO5 verb. Therefore, the correlation is high {3)
PO11: Thumb rule

The developer need to upgrade all server concepts and [SON concepts for future developments. Therefore the
correlation is high(3)

CO05: Analyze the performance of Apache and database tuning for optimization, securing webserver.
Action Verb : Analyze (L4)

PO1: Apply(L3)

CO5 Action verb Is greater than PO1 verb. Therefore the correlation is high{3)

PO2: Review (L2}

CO5 Action verb is greater than PO2 verh. Therefore the correlation is high{3)

PO3: Develop (L3)

05 Action verb is greater than PO3 verb, Therefore the correlation is high (3)

P4 Analyze [L4)

CO5 Actlon verb is same as PO4 verb, Therefore the correlation is high(3)

PO5: Apply (L3)

CO5 Action verb is greater than PO5S verb, Therefore the correlation is high (3)

PO7: Thumb rule

The team should follow some ethics for evaluate and Improving the performance . Therefore the correlation is
high(3)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY ANDSCIENCES., TIRUPATI [AUTONOMOUS)
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(Effective for the batches admitted from 2021-22)

Semester V [Third yvear)

sl. | Category E:::’ Course Title H"::E""' Credits CIE SEE | TOTAL
L [T/ P [
1 PC 20apcazys | ComputerNetworks& | 5 | 4 3 an | 70 100
Cryptography
2 PC 20APC3316 | Machine Learning sl 2|0 3 a0 | 70 100
3 e 20Apc3zyy | FormalLanguagesAnd |, | 3 30 | 70 100
Automata Theory
Deterministic and 4 2
20A0E9925 | Stochastic Statistical 0
Methods
4 OF -1 20A0E0303 Optimization 3| 0 0 3 10 0 100
_ : Technigues )
| 20A0E0552 | Internet of Things 310N O
Z0APE3IZ01 | Big Data Technologies 4l 2 0
L el Cyveeati
20APE330z | hedl Time Operating 3lol o
Systems
5 PE - 1 Z20APE3303 | Distributed Computing 3 | 0 0 3 30 70 100
a3 el ¥ T THE i \
20APEZ304 Ehich And Privacy In sl o 0
6 | PCLab | 20Apcazig | COMPuterNetwarks® | o1 1 45 30 | 70 100
Cryptography Lab
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g SC 20AsCc3303. | Cenversational Al/Al 1| 0| 2 2 100 0 100
Chathaot
9 | MC | 20AMC9901 | Biology for Engincers ilo| 0| © E ] 30
Evaluation of
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® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Lourse Year & Sem L Vg P oC
Code Computer Networks & Cryptography |
20APC3315 M-l 4| 2 0| 3

ki Ot
Adfter studying the course, stuident will be able tn
CO1: Understand the basics of data communications network models by using 085] model.
CO2: Apply the Data link Layer functionalities to solve real world problems.
C03: Analyze the various routing algorithms and protocols use network layers,
CO4: Analyze the various protocols in ransport and application layers.
CO5: Understand the basic security cryptography and email security concepts,

co Action Verb | Knowledge Statement Condition Criteria Bion
ms
level
understand the basics of data by using 051 L2
co1 communications networlk muaodel.
midels
co2 Apply the Data link Layer to solve real world L3
functionalities problems.
Co3 Analyze the various routing algorithms use network L4
: - _{ and protocols layers. =
Analyze the varicus protocels in L4
co4 transport and application
layers.
understand the hasic security L2
CO5 eryptography and cmail
seCurity concepts.

UNIT -1 | |

Intreduction: Data Communications, Networks, Network Types, Internet History, Standards and
Administration,

Network Models: Protocol Layering, TCP/IP Protocol Suite, The 051 Made! Introduction to Physical Layer: Data and
Signals, Transmission Impairmont, Data Rate Limits, Performance,

Transmission Media: Introdiuction, Guided Media, Unguided Media

UNIT- 11 | |

The Data Link Layer: Inll:u_r;ll.wliun, Link layer addressing, Ereor detection and Correction: Cyclic codes,
Checksum, Forward error correction,

Data link control: DLE Services, Bata link Layer protocols, HDLC, Point to Point Protocoel. Media Access control:
Random Access, Contralled Access, Channellzation.

UNIT-m | | . : o |
The Network Layer: Networle layer design issues, Routing algorithms, Congestion control algorithms, Quality of
service, Internetworking.

The network Layer in the Internet: 1PV Addresses, IPV6, Internet Control protocoel, O5PF, BGP, [P, 1CMPv4, IGMP.

I .| = : g e = ! i |

The Transport Layer: The Transport Service, Elements of Transport Protocols, Conpestion Control, The internel
transport protocols: UDP, TCP, Performance problems in computer networks, Network performance measurement,
The Application Layer: Introduction, Clicnt-5erver Programming, WWW and HTTF; FTP. e-mail, TELNET, Sccurc
Shell, Bomain Name System, SNMP,




UNIT -V | |

Security Concepts: Introduction, The need [or security, Security approaches, Principles of security, Typesof
Security attacks.
Cryptography Concepts and Technigues: Intraduction, plain text and cipher text, substitution technigues,
transposition technigues

_ E-Mail Security: Pretty Good Privacy, S/MIME. IP Security: IP Security overview, [P Security architecture.
Textbooks:

|, Data commumications and networkingl, Behrouz A. Forouzan, Mc Graw Hill Education, 5th edition,
2017.

2. Computer Networks!, Andrew 8, Tanenbaum, Wetherall, Pearson, Sth edition. 2011.

3, William Stallings, “Cryptography and Network Sceurity™, 7th Edition, Pearson Education, 2016,

Reference Books:

1. Data Commumeation and Networks, Bhushan Trivedi, Oxford, 2016

2. Internetworking with TCPAP — Principles, protocols, and architecture - Volume 1, Douglas E.
Comer,Sth edition, PHI, 2015

3. Computer Networks!, 3E, Peterson, Davic, Elsevier,

4. Introduction 10 Computer Networks and Cyber Securityl, Chawan- Ilwa Wu, Irwin, CRC
Publications.

5. Computer Networks and Internets with Internet Applicationsl, Comer,

Mapping of clorse nulvemes wilh program paleo nes

: co Pt POZ POE P P05 PO ra7 roa PO POLO POl P501 PS0E
fcoL |2z [T | | ) i ' 2
Co2 | 3 2 4 | 2
Cox |3 A 3 3 3 & 2
oy | 3 3 3 3 3 2
COos | 2 1 1 z 2 1 p | 2
Correlation matrix
- Unit o Program PO tAction Verb and Level of
e | heome BTL{for POLIo PO11) Correlation
Lesson L Corr | Co's Action verb BTL (Fil) | {0-3)
Plan|Hi ilnti
| 8) il
' . rO1 PO1: Apply{L3] 2
1 : 15 2:‘:"__% _3 CO1 :Understand L2 POz . POZ-Analyse(L4) f
ron POL: Applyv(L3) 3
] 10 154 2 COZ : Apply L3 roz POZ: Analyse (L4) 2
PiMs POG:Thumb rule 2
P o1 Applv(L3) 3
POz POZ: Analyse(L4) 3
3 |Aas 225 3 CO3 : Analvee L4 P Pt Analyse{14) 3
Pos POS ApplyLl) 3
| P06 POGT humb rule 3
- P TPOT: Apply (L) 3
| Poz PO2: Analvse(l4) 3
4 | 1 17% 2 CO4 Analvee L4 P PO Analyso{L4) 3
POS POS: Apply(L3) 3
i il S PO Apply[id) 2z
roz POZ: Analyse(LA) 1
P PO4:Analyse]L4) 1
Pos POS: Apply(L3) 2
- !
5 15 2, 3 COS mnderstand L2 PDG P0G Thumb rule 2
P07 PUO7: Thumb rule 2
PiE P8E: Thumb rule 2
i _Fo1} _PO13: Thumb rule 2
a6 | 100%




Justification Statements :

CO1: Understand the basics of data communications network models by using 051 model.
Action Verb : Understand(L2)

PO1 Verb: Apply(L3)

C0O1 Actlon verb is less than PO1 verb by ana level. Therefore the correlation is moderate (2)
POZ Verb : Analyze(L4)
CO1 Action verb is less than PO2 verb by two levels, Therefore the correlation s low (1]

CO2Z: Apply the Data link Laver functionalities to solve real world problems.

Action Verb : Apply (1L.3)

PO1: Apply (L3)

CO2 Action verD is same as PO1 verlh. Therefore the correlatlon is high (3)

PO2: Analyze (L4)

C02 Action verb is less than POZ verb by One levels. Therefore the correlation is moderate (2)
POG: Thumb rule

Data link Laver functionalities are useful for real time applications. Therefore the correlation is
moderate [2)

CO3: Analyze the various routing algorithms and protocols use network layers,
Action Verb :Analyvze(L4)

PO1: Apply(L3)

CO3 Action verb is more than PO1 verl. Therelore the correlation is high (3)
POZ: Analyze(L4)

CO3 Action verb is same level as PO2 verl. Thercefore the correlation is high (3)
PO4: Analyze([L4)

CO3 Action verb is same level as PO4 verb. Therefore the correlation s high (3)
PO5: Apply(L3)

CO3 Action verb is more than POS verh. Therefore the correlation is high (3)
PO6 : Thumb rule

Various routing algorithms are useful for finding distance between routers in real life. Therefore
the correlation is high(3)

CO4: Analyze the various protocols in transport and application layers,

Action Verb: Analyvze{L4)

PO1: Apply(L3)

CO4 Action verb is more than PO1 verb by one level. Therefore the correlation is high [3)
PO2: Analyze (L4)

CO4 Action verb Is same level as FOZ verb. Therefore the correlation is high [(3)

PO4: Analyze (L4)

CO4 Action verb is same level as PO4 verl. Therefore the correlation is high [3)

PO5: Apply (L3)

CO4 Action werb is more than POS verb by one level, Therefore the correlation is high (3]

CO5: Understand the basic security cryptography and email security concepts.

Action Verb : understand {L2)

PO1: Apply(L3)

COS5 Action verb is less than PO1 verb by one levels . Therefore the correlation is moderate (2)
PO2: Analyse (L4)

COS Action verb is less than PO2 verb by two levels, Therefore the correlation is low [1)
PO4:Analyse(L4)



COS5 Action verb is less than PO4 verb by two |evels. Therefore the correlation is low [1)
PO5S:Apply(L3)

CO5 Action verb is more than POS verb. Therefore the correlation is moderate (2)

PO6:Thumb rule

Since basic eryptography Is the engineering used for society, Therefore the correlation is moderate
(2)

PO7: Thumb rule

Since ethical principles should be followed to analyze the security breaches. Therefore the
correlation is moderate (2)

PO8: Thumb rule

Team work Is required between client and server to secure the data. Hence the correlation is
maoderate (2)

PO11: Thumb rule

For some of Security applications, Various Cryptographic algorithms were analyzed, Therefore the
correlation is moderate [2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code  Year & Sem MACHINE LEARNING L|T/g P | C |
T 20APC3316 | e (common to CSEAIDS) DEIAKER
Course Qutcomes:
After studying the course, student will be able to
CO1: Apply the supervised learning techniques far few machine learning problems
COZ2: Evaluate the hypotheses by comparing its learning algorithms
C03: Analyze the Unsupervised léarning methods using clustering methods
CO4: Evaluate the machine learning algorithms using linear discrimination methods,
C05: Evaluate the decision making problems by using SVM and graphical models
O Action Knowledge Statement Candition Criteria | Blooms |
Verh level
€01 | Apply The supervised learning far few machine 1.3
technigues learning
problems
1 €02 | Evaluate | The hypotheses by comparing its learning L5
algnrithms
| €03 | Analyze | The Unsupervised using clustering L4
learning methaods maethods.
CO4 | Evaluate | The machine learning using linear L5
algorithms disceimination methods
CO5 | Evaluate | The decision making by using SVM and L5
problens geaphical gtodels
 UNIT -1 | 9 Hrs

What is Machine Learning?, Examples of machine learning applications, supervised Learning:
learning a c¢lass from examples, Vapnik- Chervonenkis dimension, probably approximately correct
learning, noise, learning multiple classes, regression, model selection and generalization, dimensions of
a supervised machine learning algorithm,.

Decision Tree Learning: Introduction, Decisions Tree representation, Appropriate problems for
decision tree learning, the basic decision tree learning alpgorithm, Hypothesis spoce search in decision
tree learning, Inductive bias in decision tree learning fssues in decision tree learning,

UNIT - H 9Hrs

Evaluating H}'pnfhm Motivation, Estimating hypothesis accuracy, basics of sampling theory, a
general approach for deriving confidence intervals, differences in error of two hypothesis, comparing
learning algorithms.

Bayesian Learning: Introduction, Bayves Theorem, Bayes Theorem and Concept Learning Maximum
Likelihood and least squared error hypothesis, Maximum Likelihood hypothesis for predicting
probabilities, Minimum Description Length Principle, Bayes Optimal Classitier, Gibbs Algorithm . Naive
Hayes Classifier . Bayesian Belief Netwaork, EM Algorithm,

UNIT = 11 9 Hrs

Dimensionality Reduetion: Introduction, Subsel selection, principle component hnnlyﬂls. feature
embedding, factor analysis, singular value decomposition and matrix factorization, multdimensional
scaling, linear diseriminant analysis, canonical correlation analysis, [somap, Locally linear embedding,
laplacian eigenmaps.

Clustering: Introduction, Mixture densities, K- Means clustering, Expectabions- Maximization
dlgorithm, Mixtare of latent variable models, supervised learning after clustering, spectral clustering,
Hierarchal clustering, Choosing the number of clusters.

UNIT - IV _|__‘r Hrs

Linear Discrimination: lntru_duuttun, ﬂem.-rmzing the linear model, geometry of the linear
discrimination, pair wise separation, parametric discrimination revisited, mradient descent, logistic
digerimination, discrimination by regression, learning to rank

[UNIT-V |‘jllr!-:




Kernel Machines: Introduction, Optimal separating hyperplane, the non-separable case: Soft Margin

Hyperplane, v-5VM, kernel Trick, Vectorial kerpels, defining kernels, multiple kernel learning

multicast kernel machines, kernel machines for regression, kernel machines for ranking, one-class

kernel machines, large margin nearest neighbor classifier, kernel dimensionality reduction.

Graphical models: Introduction, Canonical cases for conditional independence, generative models, d

separation, beliet propagation, undirected Graphs: Markov Random fields, Learning the structure of a
_graphical model, influence diagrams.

Texthooks:

1. Machine Learning = Tom M. Mitchell - McGrow Hill Education, 20017
2. Introduction to Machine learning, Ethem Alpaydin, PHI, 3rd Edition, 2014,

Heference Books:

1. Machine Learning: An Algorithmie Perspective, Stephon Marshland, Taylor & Francis Chapman and
Hall /CRC; Znd edition, 2014

2, Machine Learning For Beginners: A Comprehensive Guide To Understand Machine Learning. How It
Works And low Is Correlated To Artificial Intelligence And Deep Learning, Chris Neil, Alicex Ltd,
2020

Online Learning Resources:

https://w . W=rds s&list=PL1xHDAvieKYVpaliy295pp6_SY5aqznc?7

_Mapping of course outcomes with pragram outcames

Co PO POZ2 PO | POR | PDS POSR  POT | PO | PO9 P10 PO11 PSO1 | PSO2
co1 3 2 2 3 2
co2 3 3 A 2 z 3 3 3 2
CO3 3 3 3 3 3 | 3
: coq 3 3 3 3 z 3 3 2
L B 1Y 3 3 z 2 2 3 3
Correlation matris
Unit | CO Program  PO(s) :Action Verb | Level of
No, Lesson S Correlatl | Co's Action BiL  Outcome  and BTLilor PO1te | Correlation
planiHrs) o verb (PO} POLL) (D=3}
Mo PO Apply(1.3) 3
1 13 19% 2 COLApply 13 PO2 PO2: Analyze(L4) 2
Pin Fida: Thumb rule 4
P PO Applvil ) 3
Pl PO2: Analyze(L4) 1
Co: P03 PO3: Design (L) 2
1 i 18% i By I 5 PO PO Diesign (1.6) z
deel sl P POS: Creste( L) 2
POy PO : Thumb rule a
b - _I_"ﬂll Hl'l I: "l_—‘hlll_‘lll rule K
PO POT: Applyild) 3
[ M2 Pidl: AnalveciL4) 3
3 | I8 0% k] COX: Apalbve 4 P FO3: Develop(L3) i
PO PO Analyze(l4) 3
POs POS: Apphyil3) 3
1
| PO POL: Apphy(l.3) 3
| M2 FO2: Analyvre(l4) ‘
i g i3 Fo3: Developll.3) X
. H L % Evaluate B pod POS: Analyee(l4) -
POS POS: Create(L6) 3
P P Thumb rule '*
POl POL: Apply(L3) 3
ro2 PO AnalyvesL4) 3
COS: r3 POR: Devign (1.6) 2
s 1 19% 2 i 5 Mo POM: Design (1.6) 2
st POS POS: Create(Lb) 2
PMOT FOVT: Thumb rule 3
____________ Rl POV Thumb rule 3
] LD =5




Justification Statements:

CO1: Apply the supervised learning technigues for few machine learning problems

Action Verb : Apply (L3)

PO1 Verb : Apply{L3)

CO1 Action verb is same level of PO1 verb by one level. Therefore, the correlation is High (3)
PO2 Verb : Analyze(L4)

CO1 Action verb is less than PO2 verb by one levels, Therefore the correlation is medium [2)
PO6: Thumb rule

Some of the machine learning models will provide solutions to current societal problems.
Therefore the correlation is medium (2]

CO2: Evaluate the hypotheses by comparing ils learning algorithms

Action Verb : Evaluate (L5)

PO1: Apply(L3)

CO2 Action verb is greater level of PO1 verb. Therefore, the correlation is High [(3)

PO2Z: Analyze (L4)

COZ Action verb is greater level as PO2 verb. Therefore, the correlation is high [3)

PO3: Design (L6)

CO2 Action verb is less than PO3 verb by one level. Therefore the correlation is medium(2)
PO4: Design (L6)

CO2 Actlon verb is less than PO4 verb by one level, Therefore the correlation s medium(2)
PO5: Create(L6)

CO2 Action verb is less than POS verb by one level. Therefore the correlation is medium(2)
PO7 : Thumb rule

While creating hiypothesis one need to follow the ethical principles, Therefore, the correlation is
High (3)

PO11: Thumb rule

In current scenario all machine learning models are updating so one needs to follow the change.
Therefore, the correlation is high (3)

CO03: Analyze the Unsupervised learning methods using clustering methods.
Action Verb: Analyze [L4)

PO1: Apply(L3)

C0O3 Action verb is greater level of PO1 verb, Therefore, the correlation is High (3)
POZ: Analyze (L4)

CO3 Action verb s same level as PO2 verb. Therefore, the correlation is high [3)
PO3: Develop(L3)

C03 Actlon verb is greater level of PO3 verb, Therefore, the correlation is High (3)
PO4: Analyze(L4)

CO3 Action werb is same level as P04 verb. Therefore, the correlation is high (3)
PO5: Apply(L3)

CO3 Action verh is greater level of PO5 verh. Therefore, the correlation (s High (3)

CO4: Evaluate the machine learning algorithms using linear discrimination methods.
Action Verb : Evaluate (L5)

PO1: Apply(L3})

CO4 Action verb is greater level of PO1 verb. Therelore, the correlation (s High [(3)
POZ: Analyze (L4)

CO4 Action verb is greater level as PO2 verb. Therefore, the correlation is high [3)
PO3: Develop(L3)



CO4 Action verb Is greater level of PO3 verb. Therefore, the correlation 1s high (3)

PO4: Analyze(L4)

CO4 Action verb is same level as PO4 verb, Therefore, the correlation is high (3)

PO5: Create(L6)

CO4 Action verb is less than PO5S verb by one level. Therefore the correlation is medium(2)

PO7 : Thumb rule

soime ethical principles will apply while training a model using discrimination methods. Therefore,
the correlation is High (3]

PO11: Thumb rule

In taday's world tralning a machine Is big challenge to the developers, it is a continuous learning
process. Therefore, the correlation is high (3)

CO5: Evaluate the decision making problems by using 5VM and graphical models

Action Verb : Evaluate (L5)

PO1: Apply(L3)

CO5 Action verb is greater level of PO1 verb, Therefore, the correlation is High (3)

PO2: Analyze (L4)

COS5 Action verb Is greater level as PO2 verb, Therefore, the correlation Is high (3)

PO3: Design (L6)

COS5 Action verb is less than PO3 verb by one level. Therefore the correlation is medium(2)
PO4: Design [L6G)

COS5 Action verb is less than PO4 verb by one level. Therefore the correlation is medium(2]
PO5: Create(L6)

COS5 Action verb is less than POS verb by one level. Therefore the correlation is medium(2)
PO7 : Thumb rule

While making decisions for solving real world problems one must follow the ethical principles.
Therefore, the correlation is High (3)

PO11: Thumb rule

For developing solutions for future problems a continuous study 15 need. Therefore, the
correlation is high (3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
~ Course Code | Year & Sem Formal Languages and Automata Theory | LT/ P C |
Course Quitcomes:
After studying the course, student will be able to
CO1: Understand the Finite State Machines to recognize formal languages
CO2: Analyze the Regular grammar from Finlte Automata by using Regular Languages.
CO3: Apply the normalization methods for simplification of Context Free Grammar.,
CO4: Analyze the concept of push down automata and its applications,
COS5: Evaluate the Turing Machines to solve undecidahility problems like PCP, MPCP.
CO | Action - Knowledge Statement | Condition | Criteria | Blooms
| Verh | level
| €O1 | Understand  The Finite State - 2
Machines to recognize
| | formal languages _ b - :
CO2Z | Analyze The Regular gramimar by using Regular [ L4
from Finite Automata Languages. |
| €03 | Apply The normallzation | for simplification of | 1.3
methods | Context Free
Grammar. |
L CO4 | Analyze the concept of push [ L4
down automata and its
applications, |
CO5 | Evaluate “The Turing Machines to salve [ L5
undecidability
problemslike PCP,
MBI,
[UNIT -1 Introduction to Finite Automata 9 Hrs

Introduction: Alphabet, languages and grammars, productions and derivation, Chomshky
hierarchy of languages.

Finite Automata: An Informal picture of Finite Automata, Deterministic Finite Automata [DFA]),
MNon Deterministic Finite Automata [(NFA), Finite Automata with Epsilon transitions (e-NFA or NFA-
€ ), Finite Automata with output, Conversion of one machine to another, Minimization of Finite
Auromata, Myhill- Nerode Theorem.

UNIT - 11 Regular Language 9Hrs

Regular Languages: Regular Expressions [RE)], Finlte Automata and  Regular  Expressions,
Applications of Regular Expressions, Algebraic laws for Regular Expressions, The Arden_s
Theorem, Using Arden's theorem to construct RE from FA, Pumpiog Lemma for Rls, Applications
of Pumping Lemma, Equivalence ol Two FAs, Bquivalence of Two REs, Construction of Regular
Grammar from RE, Constructing FA from Regular Grammar, Closure properties of RLs, Decision
problems of RLS, Applications of REs and Fas )
UNIT =111 Context Free Grammars and Laonguages b Hrs

Context Free Grammars and Languages: Definition of Context Free Grammars [CFG), Derivations
and Parse trees, Ambigulty In CFGs, Removiog ambiguity, Left recursion and Left Factoring,
Simplification of CFGs, Normal Forms, Linear grammars, Closure properties for CFlLs, Pumping
Lemma for CFLs, Decision problems for CFLs, CFG and Regular Langaage.

UNIT = IV Push Down Autvmata f‘J Hrs

Push Down Automata [PDA): Informal introduction, The Formal Definition, Graphical notation,
Instantaneous description, The Languages ol a PDA, BEquivalence of PDAs and CFGs, Deterministic
PushDown Automata, Two Stack PDA,

UNIT -V Turing Machines and Undecidability 9 Hrs

Turing Machines and Undecidability: Basics of Turing Machine (TM), Transitional Representation of |




TMs=, Instantaneous description, Non Deterministic TM, Conversion of Regular Expression to TM|
Twao stack PDA and TM, Variations of the TM, TM as an integer function, Universal TM, Linear
Bounded Automata, TM Languages, Unrestricted grammar , Properties of Recursive and Recursively
vonwmerable languages, Undecidability, Reducibility, Undecidable problems about TMs, Post's
Correspondence Problem[PCP), Modified PCP

Textbooks:

Introduction to Automata Theory, Formal Languages and Computation, Shyamalendu Kandar,
Pearson, 2013

2. Juhn E Hoperolt, Rajeev Motwan| and Jelfrey D. Ullman, Introduction to Automata Theory,

Languages,and Computation, Pearson Education Asia.

Heference Books:

2,
3

4.
| s,

I.B. Trembley and R, Manohar, Discrete Mathematical Structures with Applications to

Computer Science,MeGraw Hill Book Co,

Michael Sipser, Introduction to The Theory of Computation, Thomson Course Technology,

Harry R. Lewis and Christes H. Papadimitriou, Elements of the Theery of Computation,
Pearson Education AsiaJohn E. Hopcroft and 1.DUlman, Introduction to Automata Theory,
Languages and Computation, Narosa Pub, 2021

Dexter (. Kozen, Autemata and Computability, Undergraduate Texts in Computer Science,
springer,

lohn Martin, Introduction to Languages and The Theory ol Computation, Tata McGraw HIll

{Online Learning Resources:

_Mapping of course outcomes with program outcomes e
o PO1  POZ PO3 | PO4 POS | POG | POT | PO PDY  PO10 | PO11 | PSO1 | PSO2Z
ool | 2 3 2 3 F 1 2
|coz|a |3 1 F a A [
lco3 | 3 3 3 2 3 2
co4 | 3 3 3 a a 3 2
| CO5 | 3 | 3 3 3 a 3 3 2 2
Cuorrelation mistris
L Ut €O Program  PO{s) :Action Verb Level of
No.  Lesson Wi Correlation | Co's Action BTL | Quteome  and BTL{for PO1te | Correlation
plan{Hrs) vitrh {POY) PO11) {0-3)
PO1 PO1: Apply(1.3) 2
POz POZ: Review(L2) 3
co1: PO3 PO3: Develap (L3) 2
3 L Z Understand | 2 | posa PO4: Interpret(L2) | 3
POS POS: Apply(L3) 2
PO POG: Thumb Hule 1
FO1 PO1: Apply{L3) 3
citia: PO2 PO2: Analyze (L4) | 3
2 15 211 3 n.nal- i L4 PO PO3: Develop (L3) 3
ig PO4 PO4: Analyze (L4) | 3
|\ _|Pos  POs: Apply(l3) |3
PO1 PO1: Apply(L3) 3
POZ PO2: Review(L2) 3
. , POZ PO3: Develop (1.3) 3
3 15 21% 3 Cia: Apply L3 PO4 PO4: Analyze (L4) 2
POS POLG: Applvil.3]) 3
| POIL  PO11:Thumb Rule |2
PO PO1: Apply{L3) 3
POZ POZ: Analyvze (L4) 3
- PO3 PO3: Develop (L3) |
4 11 15% 2 CO4: Analyze | L4 | 0 PO4: Analyze (L4) | 3
PO5 POS5: Apply(L3) 3
) | ) - | Po1n_ PO1I:Thumb Rule | 3
5 16 22% 3 CO5: L5 | P01 PO1: Apply(L3) 3




Evaluate rOZ POZ: Analyvze(L4) 3
P03 FO3: Develop (L3) a
PO4 PO4: Analyvze (L$) 3
POS PO5: Apply(L3) 3
P06 PO&: Thumb Rule 3
POT PO7:Thumh Rule 3
72 100
iy

Justification Statements :

C01: Understand the Finite State Machines to recognize formal languages.,

Action Verb: Understand (L2)

PO1: Apply (L3)

CO1 Action verb is less than PO1 verb by one level. Therefore the correlation is medium(2)
PO2: Review(1.2)

CO1 Action verb Is same level as PO2 verb. Therefore, the correlation is high (3)

PO3: Develop(L3)

CO1 Action verb is less than PO3 verb by one level. Therefore the correlation Is medium(2)
PO4: Interpret (L2)

CO1 Action verb is same level as PO4 verb. Therefore, the correlation is high (3)

PO5: Apply(L3)

CO1 Action verb is less than PO5 verb by one level. Therefore the correlation is mediom(2)
PO6: Thumb Rule

Finite State Machines are used to design languages and those are useful to engineers for working
with different types of grammar. Therefore, the correlation is low(1]

CO2: Analyze the Regular grammar {rom Finite Automata by using Regular Languages.
Action Verb : Analyze [L4)

PO1; Apply (L3)

CO2 Action verb is greater than PO1 verb. Therefore the correlation is high (3)
PO2Z: Analyze(L4)

CO2 Action verb Is same level as PO2 verb. Therefore the correlation is high (3)
PO3: Develop(L3)

C0O2 Action verh is greater than PO3 verh. Therefore the correlation is high (3]
PO4: Analyze(L4)

CO2 Action verb Is same level as PO4 verb Therefore the correlation is high [3)
POS: Apply(L3)

CO2 Action verb is greater than POS5 verb. Therefore the correlation is high (3)

CO3: Apply the normalization methods lor simplification of Context Free Grammar,
Action Verb: Apply(L3)

PO1: Apply(L3)

CO3 Action verb is same level as PO1 verh. Therefore the correlation is high (3)

PO2: Review(L2)

CO3 Action verb is greater than PO2 verb. Therefore the correlation is high (2)

PO3: Develop(L3)

CO2 Action verb is greater than PO3 verh. Therefore the correlation is high (3]

PO4: Analyze(L4)

C02 Action verb is less than PO4 verb by one level. Therefore the correlation is medium(2)
PO5: Apply(L3)

C02 Action verb is greater than PO5 verb. Therefore the correlation is high (3]

PO11: Thumb rule

Normalization methods are used to reduce the productions in grammar. Therefore the correlation
is medium( 2]

CO4: Analyze the concept of push down automata and its applications.
Action Verb: Analyze(L4)

PO1: Apply (L3]

CO4 Actlion verb Is greater than PO1 verb. Therefore the correlation is high (3]
PO2: Analyze{lL4)




CO4 Action verb Is same level as PO2 verb. Therefore the correlation is high (3)

PO3: Develop(L3)

€04 Action verb is greater than PO3 verb. Therefore the correlation is high (3)

PO4: Analyze{L4)

CO4 Action verb is same level as PO4 verb. Therefore the correlation is high (3)

PO5: Apply(L3)

CO4 Action verb is preater than POS verh. Therefore the correlation is high (3)

PO11: Thumb rule

Learning of push down automata is required for recognition of strings, tokens, patterns. Therefore
the correlation is high (3)

CO5: Evaluate the Turing Machines to solve undecidability problems like PCP, MPCP,
Action Verb : Evaluate [L5)

PO1: Apply (L3)

COS5 Action verh is greater than PO1 verh. Therefore, the correlation is high (3)

PO2Z: Analyze (L4)

COS5 Actlon verb is greater than PO2 verb. Therefore, the correlation is high [3)

PO3: Develop(L3)

COS5 Action verh is greater than P03 verh. Therefore, the carrelation is high [3)

PO4: Analyze(L4)

COS5 Actlon verb is greater than PO4 verb. Therefore, the correlation is high [3)

POS5: Appiy(L3)

COS5 Actlon verb Is greater than POS verb. Therefore, the correlation is high (3)

PO6: Thumb Rule

Turing Machines are used to design and solve complex problems useful to engineers for working
with different types of problems, Therefore, the correlation s high [3)

PO7: Thumb rule

Since ethical principles should be followed ta golve undecidabilty problems by using Turing
machines. Therefore the correlation is high [3)
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Course Oulcomes:

After studying the course, student will be able to

CO1: Analyze the representation of given data using problem solving techniques.

CO2Z: Apply the single variable distributions o random variables,

CO3: Apply the stochastic methods and markov chains to random variables,

CO4: Analyze the theory of multivariate distributions and Bayesian Inforence,

CO5: Analyze the constrained and unconstrained optimization techniques in machine learning
and data science

CO  Action  Knowledge Statement Condition © | Criteria | Blooms
Verb _ level
1 Analyze  the representation of given dota using problem L4
solving
technigues. -
2 Apply the single variable distributions to N L3
random variables.
3 Apply the stochastic mothods aned L3
markov chains to random
variables.
4  Analyze  the theory of multivariate L4
distributions and Baycsian
Inference.
5 Analyze | the constrained and unconstrained in machine L4
optimization technigques learning and data
wolence,
UNIT-1 Data Representation 9 hrs

Distance measures, Projections, Notion ol hyper-planes, hall-planes. Principal Component Analysis-
Population Principal Components, sample principal coefficients, covariance, matrix of dataset,
Dimenstonality reduction, Singular value decomposition, Geam Schmidl process,

UNIT-1I Single Variahle Distribution 9 hrs

Random variables (discrete and continuous), probability density functiens, propertics, mathematical
expectation- Probability distribution: Binomial, Poelsson approximation to the binomial distribution
and normal distribution- their properties- Uniform distribution- exponential distribution,

UNIT-IH Stochastic Processes And Markov Chains: 9 hrs
Introduction to Stochastic processes-Markov process, 'ransition Probability, Transition Probability
Matrix, First order and Higher order Markov process, step transition probabilities, Markov chain,
Steady staté condition, Markaov analysis,

UNIT-IV Multivariate Distribution Theory 10 hrs
Multivariate Mormal distribution = Properties, Distributions of linear combinations, independence,
marginal  distributions, conditional  distributions, Partial and  Multiple  correlation  coefficient
Moment generating function.

BAYESIAN INFERENCE AND ITS APPLICATIONS: Statistical tests and Bayesian  model
comparison, Bit, Surprisal, Entropy, Source coding theorem, Joint entropy, Conditional entropy,
Kullback- Leihler divergence.

UNIT-V Optimization 8 hrs
Unconstrained optimization, Necessary and sufficiency conditions for optima, Gradient descent
methods, Constrained optimization, KKT conditions, Introduction to non-gradient technigues,
Introduction to least squarcs optimization, Optimization vicew of machine learning. Data Sclonce
Methods: Linear regression as an exemplar function approximation problem, linear classification
problems,



Textbooks:
. Mathematics for Machine Learning byA.AldoFaisal,.Cheng Soon Ong, and Mare Peter
Delsenroth
2. Dr.BSGrewal HigherEngineeringMathematics, 45thEdition, KhannaPublishers.
3. Operations Research, S.D.Sharma

Reference Books:
. Dperations Research, An Introduction, Hamdy A Taha, Pearson publishers.
2. A ProhabilisticTheoryofPatternRecognitionbyLucDevroye, LaszloGyorfi,Gabor Lugosi.
Online Learning Resources:
Y It s a E Rz

Mapping of COs o POs

o 1'D1 2 PO P04 05 P a7 (O PO9 POy L P01
|3 3
| 2 3 | i
i3 3 |
£ .1' 3

5 3 T S

CO-PO mapping justification:

L CO | Percentage of contact hours o Program PO{s): Action Level of
aver the total planned Outcome | verband BTL Correlation
contact hours [P0 (for POL to {0-3)
Lesson B correlation | Verb BTL POS)

Plan

! [Hrs]

il N 3 | Analyze '3 P92 | Analyze (14) 3

ERET 142 2 Apply 13 POl Apply (L3) 3

|4 |12 17.14 2 Analyze 14 PO2 Analyze (1L4) 3

5 |15 214 3 Analyze 14 POZ Analyze (14) 3

c01: Analyze the representation of given data using problem solving techniques.
Action Verb: Analvze (L4)

POZ Verb: Analyze (L4)

CO1 Actlion Verb is equal to POZ verb Therefore correlation is high (3)

coz; Apply the single variable distributions to random variables.
Action Verb: Apply [L3)

P01 Verb: Apply (1L3)

€02 Actlon Verb is equal to PO1 verb; Therefore correlation is high (3).

c03: Apply the stochustic methods and markov chains o random vanables.
Action Verb: Apply (1L2)

POL Verb: Apply (13)
€03 Action Verb is equal to PO1 verb; Therctore eorrelation is high (3]



co4: Analyze the theory of multivariate distributions and Bayesian Inference,

Action Verb: Analyze (L4)

PO2 Verb: Analyze (14)

CO4 Action Verh 1s equal to PO2 verh; Therefore correlation is high (3).

co5: Analyze the constrained and unconstrained optimization techniques in machine learning
and data science.

Action Verb: Analyze (14)

PO2 Verh: Analyze (L4]
CO5 Action verb is eqgual to POZ verb; therefore the correlation is high (3]
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Course Code | Year & Sem \ L|T/Mc p | C
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Course Outcomes:

Alter studying the course, student will be able to

CO1: Apply the knowledge of vector degign for optimizing the problems involved with single and
multiple variables

COZ: Apply the mathematical procedures for solving the LPP and transportation models

C03: Understand the unconstrained optimization technigues to solve models related to nonhinear
programming

CO4: Understand the constrained vptimlzation technlques to solve models related to nonlinear
programming

CO5: Apply the decision making abilities in optimizing the dynamic programming models

co Action Knowledge Statement Condition Criteria Blooms
| Yed @ N R A 5. ...
Co1 | Apply the knowledge of vector design for in industry L3

optimizing the problems ovolved
with single and multiple variables

L €co2 | Apply the mathematical procedure for in logistic L3
solving the LP'P and transportation related flelds
modcels

€03 | Understand | the unconstrained optimization | i industry | L2

technigues to solve models related
to nonlinear programming
€04 | Understand | the l,'!l;ﬂ"r'lr'ﬂiil.;d-_.nliﬂn;i}.-bﬁl_ﬂl-l_ in industries | L2
techniques to solve models related
| tor ol inear prog ramming

CO5 | Apply the decision making abilities in in industrial L3
optimizing the dynamic management
programming models

UNIT - 1 | |

Introduction and Classical Optimization Technigues: Statement of an Optimization problem - design
vector - design constraints - constraint surface - objective function - objective Tunctlon surlfaces -
classification of Optimization problems,

Classical Optimization Technigues: Single variable Optimization - multi variable Optimization
without censtraints = necessary and sufficient conditions for minimum/maximum - multivariable

Optimization with equality constraints, Solution by method of Lagrange multipliers - Multivariable
Optimization with Inequality constraints - Kuhn - Tucker conditions.

UNIT - 11

Linear Programming: Standard form of a linear programming  problem - geometry of linear
programming problems - definitions and theorems - solution of a system of linear simultaneous
equations — pivotal reduction of a general system of equations — motivation to the simplex method -
simplex algorithm,

Transportation Problem: Finding initial basic feasible solution by north - west corner rule, least cost
method

and Vogel's approximation method - testing for optimality of balanced transportation problems.

UNIT - 111 |

Unconstrammed Nonlinear Programming: One dimensional minimization method, Classification,
Fibhonacol method and Quadratic mterpolation method Unconstrained Optimization Technigues:




Univariant method, Powell's method and steepest descent method,

UNIT - IV |

Caonstrained Nonlinear Programming: Characteristics ol a constrained problem - classilication -
Basic approach of Penalty Function method - Basic approach of Penalty Function method - Basic
approaches of Interior and Exterior penalty function methods - Introduction to convex programming
problem,

UNIT -V | |
Dynamic Programming: Dynamic programming multistage decision processes - types - concept of sub
optimization and the principle of optimality — computational procedure in dynamic programming -
Examples illustrating the caleulus method of solution - examples illustrating the tabular method of
solution.

Textbooks:

1. Singiresu 8. Rao, Engineering Optimization: Theary and Practice by John Wiley and Sons, 4th
edition, 2009,

2. H. 5 Kasene &amp; K. D. Kumar, Introductory Dperations Research, Springer [India), Pvt. Ltd,,
2004

‘Reference Books:

' 1. George Hernard Dantwrig, Mukund Narain Thapa, "Linear programming”, Springer series in
operations
research 3rd edition, 2003,
2. H.A.Taha, "Operations Research: An Intraduction”, 8th Edition, Pearsan/Prentice Hall, 2007.
3. Kalyanmoy Deb, “Optimization for Engineering Design - Algorithms and Examples”, PHI Learning
Pyt Lad,
New Delhi, 2005,

Online Learning Resources:

https:/ fwww.youtube.com/watch?v=gw_ZEUjl9KM&]ist=PLYihddLF-CgZGDFVwB1v699kvi4FMcAr-

Co po Mapping

Covirse Tltle Cis
_ PO1 | POZ | PO3 | PO4 | POS | POs | POT | PO | POS | POI0 | PO11 | PSOL | PSO2 |
| Dptimization col 3 3 z F
techmicpucs oz | i | i F
Loy ¥ 2 | & 2 %
o5 3 3 3 F Z
Correlation maltrix
o co Program PO=): Action Verb and BTL (for Level of
Verh BTL Dutcomes (FO) FO1 to POS) Correlation
|1 CO1: Apply [.3 Pitl Apply (1L3) 3
Pixi Develop (L3) 3
Fs501 Thumb Rule Z
L\ T S0z _ Thumb Rule 2
| Z CO2Z: Apply L3 Fai Apply (L3 3
Fx3 Pevelop (13) 3
P05 Apply (L3) 3
s Thumb Rule 2
| Ps02 Thumb Rule 2
|3 CoE: L2 Pl Apply (L3} 2
Understand P03 Develop [L3) 2
P05 Apply (1.3) 2
Ps01 Thurth Rule 2
PRO2 Thomb Rule 2




i} CoOa: L2 Pl Apply [1.3) Z
Understand P2 ldentity (L3) 2

PE0l Thumb Rule 3

| Fso2 Thumb Rule B

5 CO5: Apply L3 Pil] Apply (1.3) 3
| L Identify {1.3] 3

Pi)5S Apply (L.3) 3

P50 Thumb Rule 2

P52 Thumb Rule 2

Justification Statements:

CO1: Apply the knowledge of vector design for optimizing the problems involved with single and
multiple variables

Action Verb: Apply (L3)

POT Verh: Apply [L3)

CO1 Action verb Is same level as PO1 verb. Therefore, the correlation is high (3).

PO3 Verb: Develop (L3}

CO1: Action verb is same level as PO3 verb, Theeefore, the correlation 15 high [3).

CO2: Apply the mathematical procedure for solving the LPP and transportation models.
Action Verb: Apply [L2)

PO1 Verb: Apply (L3)

CO2: Action verb is same level as PO1 verb. Therefore, the correlation is high (3).

PO3 Verb: Develop (L3)

COZ: Action verb is same level as PO3 verb. Therefore, the correlation is high (3)

POS Verh: Apply (L3)

CO2: Action verb is same level as POS verbh. Therefore, the correlation is high [3)

CO3: Understand the unconsitrained optimization technigues to solve models related to nonlinear
pProgramming

Action Verb: Undevstand [L.2)

PO Verb: Apply (L3)

CO2: Action verb is lower level as PO1 verb, Therefore, the correlation is low (2).

P03 Verh: Develop (L3)

C02: Action verb is lower level as P03 verb, Therefore, the correlation is low (27,

POS Verh: Apply (L3)

CO2: Actlon verb is lower level as POS verb, Therelore, the correlation L low (2),

CO4: Understand the constrained optimization techniques to solve models related to nonlinear
programming

Action Verb: Understand [L2Z)

PO1 Verh: Apply (L3)

CO1 Action verd is lower level as PO verh, Therelore, the correlation is low (2],

PO2Z Verh: Identify (L3)

CO1: Action verb is lower level as PO2 verb, Therefore, the corvelation is low (2]

COS5: Apply the decision making abilities in optimizing the dynamic programming models.
Action Verb: Apply (L3)

PO Verb: Apply (L3)

C0O1 Action verh is same level as PO verh, Therefore; the correlation is high [3).

POZ Verh: Identify (L3)

COL: Action verb is same level as POZ verh, Therefore, the correlation is high [(3).

POS Verh: Apply (L3)

CO5: Action verb is same level as POS vorb, Therefore, the corrclation s high [3).
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_Course Code | Year & Sem . £ Th Lwaq el c)
" Z0ADED552 | i onidincmle il 3 0 | 0| 3|
Course Outcomes:
Alter studying the coursge, student will be able to
CO1: Understand the vision of loT from the Global Context,
CO2: Understand the concept of Market perspective in M2M and 1o
CO3; Understand the M2M and [oT Technelogy Fundamentals.
CO4: Analvze the Architecture of loT i ETSL ILTE ITU-T
COS5: Apply the Real world design Constraints and Industrial Automation
Co Action Knowledge Statement Condition Criteria Rlooms
Verb level
the Vision of loT [rom | M2ZM 2
CO1  [Undesstand |\ o al Context
| the concept of Market Global Value Chains L2
t0e | Mncarstand Perspective in M2M & ol |
- the  M2M and  loT Devices, Networks L2
FGS glndrrsmnd . Fundamentals ) I | BGateways.
GO Analyze the Architectures in [oT Networks f L
| the Real World Design L3
CO5  Apply Constraints and
Industrial Autumation
" UNIT - 1 | 9 Hrs

M2M to loT-The Vision-Introduction, From M2M to loT, M2M towards [oT-the global context, A use ¢ase example,
Differing Characteristics.

T UNIT -1

| 9 Hrs

M2M to [oT - A Market Perspective- Introduction, Some Definitons, M2M Value Chains, 10T Value Chains, An
emerging Industrial structure for 1oT, The Inteenational driven global value chain and global information
monopolies. M2M to loT-An Architectural Overview- Bullding an architecture, Main design principles and needed
capablilities. An loT architecture outline, standards considerations.

| UNIT - 111

| 9 Hrs

MZM and ToT Technolopy Fundamentals- Devices and goteways, Local and wide area networking, Data
management, Business processes in lo'T, Everything as a Service (Xaas), M2ZM and loT Analytics, Knowledge

Management

CUNIT-IV | 9 Hrs
ToT Architecture-State ol the Art - Introductlon, State of the art

| UNIT-V

|‘:I1-*Ers

Texthoolks:

0T Reference Architecture: Introduction, Functional View, Information View, Deployment and Operational View,
Other Relevant architectural views, Real-World Design Constraints- [ntroduction, Technical Design constraints
hardware is popular again, Data representation and visualization, Interaction and remote control. Industrial
Automation-  Service-oriented  architecture-based  deviee integration, SOCRADES: reallzing the enterprise
integrated Web of Things, IMC-AESOP: from the Web of Things to the Cloud of Things

1 Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle, "From
Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence”, 14 Edition, Academie
Press, 2014, [ISBN-12:978-0124076844)

[Reference Books:




I, Vijay Madisetti and Arshdeep Bahga, “Internet of Things (A Hands-on-Approach)”, 1st Edition, VPT,
2014 (ISBN-13: 978-H173719547)

2. Francis daCosta, "Rethinking the Internet of Things: A Scalable Approach to Connecting Everything”, 1st
Edltion, Apress Publications, 20113, [ISEN-13; 978- 1430257400}

Mapping of course ontcomes with program outeo mes

Course Cos  Programme Outcomes (POs] & Programme Specific Outcomes (PSOs)
Title PO1 POZ | PO3 | PO4 | POS | PO6 | POT POB P09  PO10 | POLL | PSO1 | PSO2
€O 3
3 . 02 3 T |
e = €03 3 3
i€ co4 | 2 3

€os | 3 2

Correlation Matrix

0 Percentage of contact hours over 0o Program PO{s): Actionverband | Level of
the total planned contact hours Outcome R Correlation
Lesson Plan % correlation  Verb BrL | (PO} (for PO1 to POS) (0-3)
(Hrs)
1 10 16 2 Understand L2 Po2 Review [L2) -
i 10 16 2 Understand L2 | POI [dentify (L2) 3
3 15 23 2 Understand L2 PO Apply (L3) 3
Po2 [dentify (1L2] 3
4 14 22 3 Analyze L4 POI, Apply (L3) )
POM Analvze (L3] 3
5 14 22 3 Apply L3 PO1 Apply (L3) 3
PO2 [dentity [L2) 2

Justification Statements:
CO1: Unclerstand the vision of loT fram the Global Context.
Action Verb: Understand (LZ)
POZ Verhs: Review [L2)
CO1 Action Verb s equal to POZ verb; Therefore, correlation is high (3],
CO2: Understand the concept of Market perspective ln M2Mand 1oT,
Action Verb: Understand (1.2)
PO Verbs; Identify (L2}
£0Z Action Verb is equal to POZ verb; Therefore carrelation is high (3).
€03: Understand M2M and 1o Technology Fundamentals,
Action Verb: Understand (L2)
PO Verhs: Apply (L2)
CO3 Action Verb is equal to PO1 verb; Therefore correlation is high {3).
PO2 Verb: ldentify (L2)
CO3 Action Verb level is equal to POZ verb; Therefore correlation is high (3)
CO4: Analyze the Architecture of la'l' in ETSI, IETF, ['TU-T.
Action Verb: Analyze [L4)
PO1 Verhs: Apply [L3)
CO4 Action Verh is less than POT verb by one level; Therefore correlation is moderate [2).
PO4 Verbs: Analyze (1.3)
CO4 action verbis equal to PO4 verb. Therelore correlation is high(3)
COS5: Apply Real world design Constraints and Industrial Automation.
Action Verh: Apply (L3)
PO1 Verb: Apply (L3)
CO3Action verb is equal to FO1 verh; therelore the correlation is high (3],
PO2 Verb: Identdfy (1.2)
CO35 Actlon Verb is greater than PO2 verb; Therefore correlation s high (3.
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Course
Yoar & 5 Lt p | c
Code var & sem BIG DATA TECHNOLOGIES _
Z20APE3301 -1 4+ 2z 0 I

Course COatcames:

After studying the course, student will be able (o

CO1: Understand the fundamental Concepts and modern technology of g dota
CO2: Apply the different technologies and frame works for handling big data,
CO03: Analyze the huge data using map reduce and Hbase technologies.

CO4: Evaluate the map reduce application using testing and debugging,

CO5: Analyze the data base application various using Hive and NoS()L.

CoO Action Knowledge Statement Condition : Criteria Hloo
Verb ms
| level
co1 Understand | the fundamental elements and 1.2
| modern technology of big data e
' . e o
coz | Apply ?11 Diffe rt:::t l;:_l:hnu!uglf_:-. anel el L3
. | rame works for \ | big data
CO3 | Analyze the Huge data ;—IIE :f‘_' ?: ﬂlr’_ﬁ:ll i;ﬂ:;ml L4
PR
CO4 | Evaluate the Map reduce application ﬂzlh;:.f‘ggnf;“g Ene L5
. the Data base application .
COS5 | Analyze various PP using Hive and NoSQ)L L4

UNIT-1_| 2 e J
Getting an Overview of Big Data: Introduction o Big Data, Structuring Big Data, Elements of Big
Data. Big Data Analytics. Exploring the use of Big Data in Business Context Use of Big Data in Social
Networking, Use of Big Data Preventing Fraudulent Activities, Use ol Big Data in Retail Industry

UNIT-1I | |
Introducing Technologies for Handling Big Data Distributed and Parallel Computing for Big Data,
Introducing Hadoop, Cloud Computing and Big Data, In-memory Computing Technology for Big
Data. Understanding Hadoop Ecosystem Hadoop Fcosystem, Hadoop Distributed File System, Map
Reduce, Hadoop YARN, Introducing HBase, Combining HBase and HDFS, Hive, Pig and Pig Latin,
Sqgoop. ZooKeeper, Flume, Oozie.

UNIT-1 | i
Understanding Map Reduce Fundamentals and H Base The Map Reduce Framework, Techniques to
Optimize Map Reduce Jobs, Uses of Map Reduce, Role of H Basc in Big Data Processing. Processing
Your Data with Map Reduce Recollecting he Concept of Map Reduce Framework. Developing Simple
Map Reduce Application, Points to Consider while Designing Map Reduce. _

UNIT -1V | ' |
Customizing Map Reduce Execution and Implementing Map Reduce Program Controllong Map
Reduce Exccution with Input Format, Reading Data with Custom Record Reader, Orgamizing Ourput
Data with Output Formats, Customizing Data with Record Writer. Customizing the Map Reduce
Execution in Terms of YARN, Implementing a Map Reduce Program [or Sorting Texi Data.

Testing and Debugging Map Reduce Applicanion Debugging Hadoop Map Reduce Locally.
Performing Unit Testing for Map Reduce Applications.




Exploring Hive: Introducing Hive, Hive Service, Built-ln Functions m Hive, Hive DDI, Data
Manipulation in Hive, Data Retrieval Quenies, Using JOINS i Hive.

NoSQL Data Management Introduction to NoSQL, Types of NoSQL Data Models, Schema-Less
Datubascs, Matenalized Views, Distribution Models, Sharding.

Textbooks:

I, Big Data Black Book, DT Editorial services .Dreamtech Press

Reference Books:

1. Data Scicnee for Business by F. Provost and T. Faweett, O'Reilly Media.

2, Taming the Big Data Tidal Wave: Finding Opportumities in Huge Data Streams with Advanced
3. Hadoop: The Definitive Guide by Tom White, O'Reilly Media,

4. Big Data and Business Analytics by Jay Liebowitz, Auerbach Publications, CRC Press.

Mapping of comrse oulcemes with progrsm sutcomies
co (R0 POz POE PO ros P PO7T FOR s P rO11 PSSOl PSO2
col| 2| 2 ' '
cor) 3 | 3 | T3 B R
O i i i k]
Cod 3 3 3 3
Cos | 3 3 3 Ye SNiEF 1
Correlation matriy
Wliwlt i LK ] Pragran PO s cAethiam Ve b nad TR ik il
Ulinima [ 1ER1 dm PERAE Y v ra balhevm P00 1§
Lesuum " Corvelation | Ca's Acrlon werb BTL
Tlisifiies) : 1
" . POy PO: Apply(L3) 2
1 10 | 19% 2 COT: Understand | 12 | Lo POZ: Lantiy L) 5
POl Pﬂl:Al][Il]i[L3] | 3
rOZ PO2: Identify (L3) 3
i 12 | 22% 3 COZ: Apply L3 | Po4 PO4: Analyze (L4) 2
P05 PO5: Select{1.3) 3
PO11 PO1L: Thumb rule 2
FO1 PO1: Apply(L3) 3
— PO2 PO2: Analyze (L4) 3
2 10 19% 2 O3 Analyze L4 PO4 PO4: Analysis (L4) 3
P11 PO11: Thumb rule 3
FO1 FO1: Apply(L3) 3
. POZ POZ: Identify (L3) 3
1 11 20%% 2 CO4: Evaluate L5 PO PO4: Analysis(L4) 3
- PO11 PO11: Thumb rule 3
PO1L PO1: Apply(L3) 3
: POZ PO2: Identify[L3) 3
S 11 20%% 2 CO5: Analyre 14 PO PO4: Analysis{L4) 3
FO11 PO11: Thumb rule 3
100
A %

Justification Statements:

C01: Understand the lundamental Concepts and modern technology of big data

Action Verb: Understand (L2)




PO1 Verb: Apply (L3)

CO1 Action verb is less than PO1 verb by one level. Therefore, the correlation is

Mudw'atulzi
PO2 Verb: ldentify (L3)

CO1 Action verb is less than PO2 verb by one level, Therefore, the correlation is Moderate
{2]

CO2Z: Apply the different technologies and frame works for handling big data,
Action Verb: Apply (L3)

PO1: Apply (L3)
CO02 Action verb iz same level as PO1 verb. Therefore, the correlation is high(3)
PO2: Identify (L3)
CO2 Actlon verb Is same level as PO2 verb, Therelfore, the correlation is high (3)
PO4: Analyze (L4)
CO2 Action verb s less than PO4 verb by one level. Therefore, the correlation is moderate
(2)

POS5: Select (L3)
CO2Z Action verb is same level as PO5 verb. Therefore, the correlation is high (3)
PO11: Thumb rule
For use some different technologles to handling big data. Therefore, the correlation Is moderate(2)

CO3: Analyze the huge data using map reduce and Hbase technologies.
Action Verb: Analyze (L4}

PO1: Apply (L3)
CO3 Action verb more than PO1 verb, Therefore, the correlation is high [3)

POZ: Analyze (L4)
CO3 Action verb is same level as PO2 verb. Therefore, the correlation is high (3]
PO4: Analysis (L4])
(03 Action verb s same level as PO4 verb. Therelore, the correlation Is high (3)
PO11: Thumb rule
ot For use map reduce and M base technologles to handling big data, Therefore, the correlation
is high (3)

CO4: Evaluate the map reduce application using testing and debugging,
Action Verb: Evaluate [L5)

PO1: Apply(L3)

CO4 Action verb is more than FO1 verb, Therefore, the correlation is high [(3)
PO2Z: ldentify

CO4 Action verb is more than PO2 verb. Therefore, the correlation is high (3)
PO4: Analysis (L4)

CO4 Action verb is more than FO4 verb. Therefore, the correlation is high [3)
PO11: Thumb rule

For use map reduce applications to test and debug big data. Therefore, the correlation is high (3]

CO5: Analyze the data base application various using Hive and NoSQL.
Action Verb: Analyze (L4)

PO1: Apply [L3)
CO5 Action verb is more than PO1 verb, Therefore, the correlation is high (3)
PO2: Identity (L3)
COS Action verb I8 more than PO2 verb, Therefore, the corvelation s high (3)

PO4: Analysis (L4)
CO5 Action verb is same as PO4 verb, Therefore, the correlation is high (3)

PO11: Thumb rule

For use to ¢reate data base application using Hive and NoSQL technologies to handling big
data. Therelore, the correlation is high (3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al & ML)
Course Code | Year & Sem |  REAL TIME OPERATING SYSTEMS L{vad e | ¢ |
20APE3302 mr | [3] o o 3|
Course Oulcomes:
Alter studying the course, student will be able to
CO1: Understand the real time scheduling problems by using various approaches,
CO2: Apply the cloclk-driven scheduling approach for malking decisions.
CO3: Analyze the Prionty-Driven Scheduling algorithms for implementing periodic Tasks,
CO4: Analyze the Scheduling Aperiodic and Sporadic Jobs in Priority Driven Systéms.
C0O5: Evaluate the various priority protocols and Scheduling algorithms.
CO | Action Knowledge Statement Condition Criteria Blooms
____|Verb | 0000000 I _ . . |level
CO1 | Understand | the real tme scheduling by using various L2
: | problems approaches .
€O2 | Apply the clock-driven for making decisions L3
scheduling approach
CO3 | Analyec the Priority-Diriven for implementing L4
_ Scheduling algorithins penodic Tasks
C04 | Analyze the Scheduling Aperiodic in Priority Driven L4
and Sporadic Joba Sysloms
COS5 | lvalpate the various priority s
protocols and
Scheduling algorithms
UNIT - 1 [ - r 9 Hrs

Typical Real time Applications: Digital control, High-level control, Signal processing, other Real-
time Applications.
Hard versus Soft Real-Time Systems: |obs and processors, Release time, deadlines and Timing
constraints, Hord and soft timing constraints, Hard Real time systems, Soft Real -time Systems,
A Reference Model of Real Time Systems: Processors and resources, Temporal parameters of Real
time workload, periodic task model, precedence constraints and data dependency, Functional
parameter, Resource Parameters of Jobs and Parameters of Resources, Scheduling Hierarchy.
Commonly used Approaches Lo real time Scheduling: Clock-Driven Approach, Welghted Round-
Robin Approach, Priority driven Approach, Dynamic vs Static Systoms, Effective release time and
deadlines, Optimality of the EDF and LST algarithms, Nonoptimality of the EDF and LST algorithms,
Challenges in validating timming constraints. in priority driven System, Off line vs On line scheduling,

__SHmmary. =

UNIT - 11 9Hrs
Clock=Driven Scheduling: Notations and Assumptions, static, Timer-Driven scheduler, General
Structure of the Cyclic Scheduler, Improving the average response time of Aperiodic Jobs, Scheduling
sporadic Jobs, Practical considerations and genervalizations, Algorithm for generating Static
Schedules, Pros and cons of Clock-driven scheduling, summary,

UNIT - 11 9 Hrs

Priority-Driven Scheduling of periodic Tasks : Static Assumption. Fixed-priority vs Dynamic-
priority Algorithms, Maximum Schedulable Utilization, Optimality of the RM and DM Algorithms, A
Schedulability test for Fixed-priority tasks with Short Response time, A Schedulability test for Fixed-

priority tasks with arbitrary Response time, Sufficlent Schedulability conditions tor the RM and DM
_J'ﬁ._lgnl'i_tﬁ_ms_ summary -
UNIT - IV 9 Hrs
Scheduling Aperiodic and Sporadic Jobs in Priorily Driven Systems: Assumptions and
approaches, Dferrable servers, Sporadic Servers, Constant utilization, total bandwidth and weighted




fair ~Queueing servers, Slack stealing in Dead-ling Driven System, Stack stealing in Fiked-priority
systems, Scheduling of sporadic jobs, Real-time performance for jobs with soft timing constralnts, A

- two-level scheme for Integrated scheduling.

UNIT - V 9 Hrs

Resources and Resource access control: Assumptions on Hesources and their wvsage, Effects of
Resource contention and resource access control, Non Presmptive critical section, Basic Priority
inheritance protocol, Baslie Priority ceiling protocol, Stack

—based, Priority ceiling protocol, Use of priority ceiling protocol in Dvnamic priority systems, pre-
erption celling protocol, Controlling aceesses to Multiple unit Resources, Controlling concurrent
accesses Lo data objects,

Multiprocessor  Scheduling, Resource access control, and Synchronization: Model ol
Multiprocessor and Distributed Systems, Task assignment, Multiprocessor Priority ceiling protocol,
Elements of Scheduling Algorithms for End-to-End Periodic Tasks, Schedulability of Fixed-priority
End-to-End periodic Tasks, End to End tasks in heterogeneous Systems, Predictability and validation
of Dynamic Multiprocessor Systems, Summary,

Reference Books: A -
1.  Real-Time Systems: Scheduling, Analysis, and Veriflcation, Cheng, A M, K.: Wiley, 2002,
2 Z.: Scheduling in Real-Time Svstems, by Cottet, F., Delacroix, ., Kaiser, C., Mammeri John

Wiley & Sons, 2002,
3.  Real-Time Systems, C, M., Shin, K. G, MoGraw-=Hill, Krishna 1997,

Mapping of course outcomes with program outcomes
co POl POZ PO3 | PO4 | POS PDE POT | POS | PO9  PO1D PO11 PSOL | PSO2

|co1 | 2 3

coz |3 3 F] 3 3
€03 |3 (3 |3 |3 |3 79 il 2 2

co4 | 3 3 E] 3 Fl
Cos | 3 3 3 3 3

Correlation matris

Unit No, | €O L __ Program | PO(s) sAetion Verh and | Level of
Co's Action verh BTL Onitenme (PO BTLtfor PO to PO Carrelation (0-3)

; (R ] PO Applvild) 2

1 |Conlntesiamtyl 2 | po; PO Review(1.2) 3
PO POL: Applyil.3) 3

2 CO2: Apply L3 ro2 PO2: Heview(L2) i
PO POTY: Thumb rule 2

PO POL: Applyvil 3) k

P02 PO2: Heview(L2) k |

3 CO3: Analyre L4 PO3 PO Develop (L3) 3
PO PO4: Analyviee (14) 3

POs POS: Applvil.3) 3

POYI POT: Apply(L3) 3

. P2 PO2: Review(LD) 3

4 |'Co4: Analyze Y| pos PO4: Analyee (L4) 3
ros POS: Applytl3) 3

PO POL: ApplytL3) 3

PO PO2: Review(L2) 3

5 COs: Evaluate L5 Po3 POM: Developd1.3) 3
PO PO Analyviee (L4) 3

POS POS: Applyil.3) 3




Justification Statements ;

CO01: Understand the real time scheduling problems by using various approaches,

Action Verb : Understand (L2)

PO1 Verb : Apply(L3)

CO1 Action verb is less than PO1 verb by one level. Therefore, the correlation is Medium (2)
POZ Verb : Review(L2)

CO1 Action verb is same level as P02 verb. Therefore the correlation is high(3)

COZ2: Apply the clock-driven scheduling approach for making decisions,

Action Verb : Apply (L3)

PO1: Apply(L3)

CO2 Action verb is same level as PO1 verb. Therefore, the correlation s high (3]
PO2: Review([L2Z)

CO2Z Action verb Is greater than FO2 verb. Therefore, the correlation is high(3)
PO11: Thumb rule

The clack-driven scheduling appraach s useful for making decisions in real time

applications. Therefore the correlation is medium (2]

CO03: Analyze the Priority-Driven Scheduling algorithms for implementing periodic Tasks.
Action Verb : Analyze (L4)

PO1: Apply(L3)

CO03 Action verb is greater level of PO1 verb. Therefore, the correlation is High (3)
PO2: Review (LZ)

CO3 Action verb is greater level as PO2 verb, Therefore, the correlation is high {3)
PO3: Develop (L3)

CO3 Action verb is greater than PO3 verb, Therefore the correlation is high(3)
PO4: Analyvze (L4)

CO3 Action verb is greater than PO4 verh, Therefore the correlation is high(3)
PO5: Applv(L3)

C0O3 Action verb is greater than POS5 verb, Therefore the correlation is high({3)

CO4: Analyze the Scheduling Aperiodic and Sporadic Jobs in Priority Driven Systems.
Action Verb: Analyze [L4}

PO1: Apply(L3)

CO4 Action verb i greater than PO verb. Therefore the correlation is high (3)

PO2: Review(12)

CO4 Action verb s greater than PO2 verb, Therelore the correlation is high(3)

PO4: Analyze (L4)

CO4 Action verb is same level as PO4 verb, Therefore the correlation is high(3)

POS: Apply(L3)

CO4 Action verb is greater than POS verb. Therefore the correlation is high(3)

CO5: Evaluate the various priority protocols and Scheduling algorithms.
Action Verb : Evaluate (L5])

PO1: Apply(L3)

CO5 Action verb is greater than POL verb. Therefore the correlation is high(3)
POZ: Review (L2)

CO5 Action verb is greater than PO2 verb, Therefore the correlation is high (3)
PO3: Develop (L3)

COS5 Action verb is greater than PO3 verh. Therefore the correlation is high(3)
PO4: Analyze (L4)

CO5 Action verb is greater than PO4 verh, Therefore the correlation is high{3)
POS: Apply(L3)

COS5 Action verb is greater than POS5 verb. Therefare the correlation is high (3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)

Course Code  Year & Sem : g LT/, P | C
_iaﬂ.i’_'ﬁiﬂ_(]-E__]-ll_l_ Distributed [umputlng _:i _'_ﬂ_ _ﬁ_ -'3" !

Course Outcomes:

Alter Studying the Course, student will be able to

C01: Understand the concept of Distributed Svstems to perform Distributed Computations.

CO2: Analyze the various distributed algorithms to Perform synchronization and state consistency

problems.

CO3: Analyze the resource shaving technlgues In distelbuted systems

CO4: Apply the working model of consensus and reliability of distributed systems.

CO5: Understand the Cloud computing concepts for cloud services, -

Co Action Knowledge Statement Condition Ly Criteria | Blooms
| Verb level
| CO1 | Understand ::t;vn:; I;: ;’-ﬁ:ﬂ;l’l)mtrihutud Er:] r’;}u;[:gznut;iﬁtrihulml L2

02 | Analyze the various distributed .E;.:ﬁ:-ti::-.u:m unl state “

algorithms consistency problems.

CO3 Analyze the resource sharing techniques in L4

. distributed systsnlls .
the workinge model of consensus

CO4 | Apply and reliability of distributed B

| systems _

COS | Understand | the Cloud computing concepts tor cloud services L2

[UNIT -1 INTRODUCTION

Introduction: Definition-Relation to Computer System Components - Motivation - Message - Passing Systems
versus Shared Memoary Systems - Primitives for Distrihuted Communication - Synchronous versus A:iym:hmn.::—u:i
Exccutions — Design Issues and Challengos: A Model of Distributed Computations: A Distributed Program - H
Model of hatributed Excoutions = Models of Gammunication Networks = Global State af a Distributed System

| ]

UNIT - 11 LOGICAL TIME AND GLOBAL STATE

|l.ngicni Time: Physical Clock Synchronization: NTP - A Framework for a System of Logical Clocks - Sealar Time 4
Vector Timo; Message Ordeoring and Growp Communication; Message Ordering Faradigms - Asynchronous
Iﬂm:ru'lmn with Synchronous Communication = Synchronous Program Order on Asynchronous System = Group
Commumication — Causal Order - Total Order; Global State and Snapshot Recording Algomithms: Introduction -
Syatem Model and Definitions = Snapshot Algorithms for FIFO Channels:

UNIT - 111 DISTRIBUTED MUTEX AND DEADLOCK

Distributed Mutual exclusion Algorithms: Introduction = Preliminaries = Lamport™s algorithm - Ricart- h;;{.:wu'i;"-i_
Algornithm — Token-Based Alporithms - Suzuki-Kasami’s Broadeast Algorithm; Deadlock Detection in Distributed
Systems: Introduction - System Muodel - Preliminaries - Models of Deadlocks - Chamndy-Misra-Haas Alporithm for
thie AND model and OR Madel,

UNIT = IV CONSENSUS AND RECOVERY

Consensus and Agreement Algorithms: Problem Delinitlon - Overview of Results - Agreement in & Fnllum-Fl'mi
System[Synchronous and Asynchronous) - Agreement In Synchronous Systems with Failures: Checkpointing .'mt!
Rollback Recovery: Introduction - Background and Delinitions - Issues in Fallure Recovery - Checkpoint- based
Recovery - Courdinated Checkpointing Algorithm -- Algorithm for Asynchrensus Checkpointing and Recovery

|I.IN|T -V CLOUD COMPUTING




[Definition of Cloud Computing = Characteristics of Clond - Cloud Deployment Models - Cloud Service Models 1
(Driving Factors and Challenges of Clowd - Vinualization - Load Balancing - Scalabiliity and Elasticity - Replication
= Monitoring - Cloud Services and Platforms: Compule Services — Storage Services — Application Services

Textbooks:
1. Kshembalyani Ajay D, Mukesh Singhal, "Distriboted Compuating: Principles, Algorithms and  Systems”,
Cambridge Press, 20011,

(2, Mukesh Singhal, Niranjan 6 Shvaratel, "Advanced Concepes i Operating systems™, McGraw Hill Pubhishers,
2001.

|Refen:nce Books:

L George Conlouris, ]l.‘rlll I‘-I'nI]ilmrrt.' Time Hh'ldl‘lrl;, “Distributed “-:prsh.nm Lunruplh ts and Illt.-ilp.l'l' Fifth Edition,
{Prarson Education, 2012

2, Pradeep L Sinha, “Nistributed Operating Systenis: Concepts and Design®, Prentice all of India, 2007,

3 Tanenbaum A5, Van Steen M, “Distributed Systems: Peionciples and Paradigms®, Pearson Edacation, 2007,
4, Liu M L, "Bistributed Computing: Principles and Applications”, Pearson Education, 2004,

A, Nancy A Lynch, "THatributed Algorithms"”, Morgan Kaufman Publishers, 2003

6. Arshdeep Bagga, Vijay Madisetti, * Cloud Computing: A Hands-On Approach”, Untversitics Press, 2014.

Mupping of course outcomes with program outcemes

€O | PO1 | POZ PO3 PO4 | POS PO6 | PO7 [ POB P09 | PO10 | PO11 | PSO1 | PSO2
€co1| 2 z | i Fr | 2 | 2
| coz 3| 3 3 3 . 3 2 | 2z
co3 3 3 3 3 3 2 | 2
jcos4| 2| 3 3 2 2 | 2
cos| 1| 2 2 2 | z
Correlation matrix
Unit  CO ~ Program PO(%) :Action Verb and Level of
No. Co's Action verb  BTL Outcome BTL(for PO1 to PD11) Correlation (0-3)
(PO)
POl FOL: Apply(L3) 2
el CO1: Understand L2 roz P02 ldentify[L3) 2
ro1 PO Thumb Rule -
B L1} FOL: Apply(LE) 3
PrO2 PO2Identily(L3) 3
2 CO2Z: Analyze L4 ro3 PO3:Develop(L3) 3
Pos POS:Apply(L3) 3
PO11 PO11L:Thumb Rule 3
Pl PO Apply(LI] 3
PO2 PO2: 0 dentify(1.3) 3
3 CO3: Analyze L4 rO3 PO3:Develop() 3
POS POS:Apply(L3) 3
PO11 PO11:Thumb Rule k|
PO1 PO1: Analyze (L§) 2
POZ PO2:1dentify(L3) 3
4 CO4: Apply L3 POS POS:Apply(L3) 1
PO11 PO11: Thumb Rule 2
rol PO1: Analyze {L4] [ 1
L CO5: understand L2 roz POZddentify(L.3) 2
ro11 PO11: Thumb Rule 2

Justification Statements:

CO1: Understand the concept of Distributed Systems to perform Distributed Computations,
Action Verb: Understand [L2)

POT1: Apply(L3)

CO1 Action Verb is low level to PO1 verb by one level. Therefore correlation Is moderate (2).
POZ: Identify(L.3)



CO1 Actlon Verb is low level to PO2 verb by one level. Therefore correlation Is moderate (2).
PO11:Thumb Rule

Hence The Distributed Systems are used to perform the Distributed Computations
Therefore correlation s moderate (2).

CO2Z: Analyze the various distributed algorithms to Perform synchronization and state
consistency problems.

Action Verb: Analyze [(L4])

PO1: Apply([L3)

C02 Action Verb is more than PO1 verb; Therelore correlation is high (3).
PO2:0dentily(L3)

CO2 Action Verb is more than POZ verl; Therefore correlation is high [3).
PO3:Develop(L3)

CO02 Action Verb is more than PO3 verb; Therefore correlation is high (3).
POS:Apply(L3)

CO2 Action Verb is more than POS verb; Therefore correlation is high (3).
PO11:Thumb Rule

Here various distributed algorithms are used to perform different distributed tasks . Therefore
correfation is high (3).

CO03: Analyze the resource sharing technigues in distributed systems
Action Verh: Analyze (L4)

PO1: Apply(L3)

C03 Action Verb is more than PO1 verb; Therefore correlation is high [3).
POZ:1dentify(L3)

CO3 Action Verb is more than PO2 verb; Therefore correlation is high (3).
PO3:Develop(L3)

CO03 Action Verb is more than PO3 verb: Therefore correlation is high (3).
PO5:Apply([L3)

CO3 Action Verb is more than POS verb; Therefore correlation is high [3).
PO11:Thumb Rule

Here various resource sharing technigues in distributed systems . Therelore correlation is high

[3).

CO4: Apply the working model of consensus and reliabllity of distributed systems.
Action Verh: Apply [L3)

PO1: Analyze (L4)

CO4 Action Verb is less than PO1 Verb by one level. Therefor correlation is Moderate(2)
PO2:1dentify(L3)

CO4 Action Verb is same as POZVerb, Therefor correlation |s high(3)

PO5:Apply(L3)

CO4 Action Verb is same as POS Verb. Therefor correlation is high(3)

PO11: Thumb Rule

Here, working model of consensus and reliabllity of distributed systems Is used real world.
Therefore correlation is Moderate(2)

CO5: Understand the Cloud computing concepts (or cloud services,

Action Verb: Understand [L2)

PO1: Analyze (L4)

CO5 Action Verb is less than PO1 verb by two levels, Therefore correlation is Low{1)
POZ:Identify(L3)

CO5 Action Verb is less than PO2 verb by one level. Therefore correlation is moderate{2)
PO11: Thumb Rule

Here we discussd cloud computing concepts to understand the cloud services, Therelore
correlation is moderate{2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code | Year & Sem LT/ P | C |
- 20APE3304 | -1 FTHICS AND PRIVACYIN A BEEREEES
L omrse Chinleomes:
Aller studying the course, student will be able Lo
C01: Understand the ethical issues in the development of Al agents.
C02: Analyze the ethical conslderation of Al to replace the work of humans,
CO3: Apply the sococultural factors in Al to develop code ot ethics.
C04: Analyze the code to control pitfall in the ethics of AL
CO5: Understand the privacy aspects of [CT to Perform Data Mining,
CO | Action Knowledge Statement Condition | Criteria Blooms
Verb level
| €01 | Understand | the ethical issues in the af Al agents L2
development
€02 | Analyse the cthical consideration of Al to replace the work of L4
humans
CO3 | Apply the sociocultural factors in Al to develop codes of L3
ethics
| CO4 | Analyse the cade to contral pitfil in the ethics of Al L
CO5 | Understand | The privacy aspects af to Perform Data L2
information and common Miming,
technologies
UNIT - | Introduction, What Do We Need to Understand About Ethics? [

Introduction: Artificial Intellipence and Ethics; Why Ethics in Al? Why Now? Current Initiatives in Al and Ethics,

Codes of Ethics in Context: Other Approaches to Ethical Questions in Al What Do We Need to Understand About
Ethies?: A Preliminary Plea: Ethics |5 Not Abowt® Barming' Things, Normative Ethical Theories, Ethics and Empirical
Evidence, So Why Do We Even Need Ethics?, So, With What Sort of Issues Is Ethics Concerned?, Who[orWhat) Is The
Proper Object of Moral Concerns, and How Widely Should Our Concerns Extend?, Four Domains of Ethics: Self,
Friend, Stranger, World, What Counts as Adequate Justitication and Argument in Ethics?, Moral Relativism, Moral
Justification and Al A Distributed Morality? Moral Agents, Moral Motivation, Al, Codes of Ethics and the Law

UNIT -1l Does Al Raise Any Distinctive Ethical Questions? Codes of
Professional Ethics

Dioes Al Raise Any Distinctive Ethical Questions? Methodology. Focusing in on Ethical Questions, Many Ethical Issues !

in Al Arv Shared with Other Rapidly Developing Technology, Ethical Questions Arise from Al's Typical Use to
Enhance, Supploment, or Replace the Werk of Humans, We Alse Need to Consider the Methods of Production of Al,
Hype in Al and Implications for Methodology in Ethics Codes of Professional Ethics: [ntroduction: The Varieties of
Ethical Codes, Professivnal Codes of Ethics Tend to Have Certaln Commonalities, Codes of Ethics and Institutional
Backing, The Context of Codes ol Ethics, Can Codes of Ethics Make the Situation Worse? Yes

UNIT - 11l | |

How Al _Eh_:LIIEngI:s Professional Ethics: Al Professional ﬁrgan!snu::-ns and .CUﬂlpﬂT!I.L‘!i. and the Nature of Its
Development and Production, Gradients of Professional Power and Vulnerability in Al, A Third Layer of Complexity
in Codes of Professional Ethics for Al: The Behaviour of Machines, The Authority of Any Resulting Codes.

Developing Codes of Ethics Amidst Fast Technological Change: Social, Cultural and Technolegical Change and Ethics,
Social, Cultwral, Economic and Technological Change: The Example of Al and Employment, Regulating for Whom?
The Global Reach of Al Universalism, and Rolativism, Divorsity in Participation os Part of the Solution,




""" Some Characteristic Pitfalls in Considering the Ethics of AL and |
hat to Do About Them, Some Suggestions for How to Proceed

Some Characteristic Pitfalls in Consicering the Ethics of Al, and What to Do About Them: The |dealisation o Human
and of Machine Agency, Building Ethics into Al and the ldealisation of Moral Agency, Replacing and Enhancing
Human Apency, Boundaries and Al Addressing the Increased Gradient of Vulnerability, Common Language,
Miscommunication and the Search for Clavity. Sume Suggestions for How to Proceed: Organisations and Codes,
Procedures for Drawing Up and Implementing Cedes, The Content of Codes, Thinking About Ethical lssues in
Developing and Implementing Codes of Ethics, Asilomar Al Principles _ ) _
UNIT -V n Introduction  toPrivacy Aspects of Informationand
Communication Technologies,Data Mining in Large

S Databases __ I .
lntreduction, Privacy and the Internet, Privacy in Databases, Privacy in Ubiguitous Computing: Data Mining in Large
Databases — Strategies for Managing the Trade-OfF Between Societal Benefit and Individual Privacy: Introduction,

Examples of dota-collecting institutions and data users, Strategies for
controlling privacy, Measures of the utilitv of published data sets and outputs.

Textbooks:

1. Paula Boddington,” Towards a Code of Ethics for Arificial Intelligence™, Springer.
2, AgustiSolanas& Antoni Martinez-Ballesté “Advances in Artificial Intelligence for Privacy
Protection and Security”™ World Scientific

Reference Boolis:

| 1. Oxford Handbook of Ethics of AI", Markus D. Dubber frank pasqualesunit Das. oxford university press,

nline Learning Hesources:

[1. Coursera: Fthics of Artificial Intelligence
_E.'!. Coursera: Artificial Intelligence Privacy and Convenienee

Mapping of conrse oulcomes with program suico mes

co PO1 | POZ P03 POA | PD5 | PD6 PO7 | FOB | PO9 POID  POIY | PSOT | PSO2
o |2 1 2 2 2
boidedll I 3 W, 13 3 |3 .
€o3 |3 2 3 2 2
: o4 3 3 3 3 3 3 3
cos | 2 1 1 2 2 2 2
Correlation matriv
PFrogram
Uit . P 5] - Action Verhb and Level of
No, | ©O'® Azslon verd BYL ?;‘;‘;‘"“‘” BTL (for PO1 to PO11) Correlation (0-3)
PO Po1: Applv(L3) 2
12 roz POZ: Analysis(L4) 1
1 CO1: Understand ! P PO6: Apply(L3) 2
roy PO7: Applv(L3) 2
i PO8: Thumb Rule 2 |
POl PO 1: Apply(L3) 3
EO3 PO3: Analysis(L4) 2
L4 | pos Sy
2 CO2Z: Analyse P07 Poi: ApplviL3) 3
POl PO7: Apply(L3) 3
PDE: Thumb Rule 3
PO POL: Apply(L3) 3
ro3 PO3: Analysis(L4) 2
La ":Dg PD6: Apply(L3) 3
3 CO3: Apply r Pga Po7: Apply(L3) 3
PO POE: Thumb Rule 2
PO10 POY9: Thumb Rule 2
PDAD: Thumb Rule z




FO1 PO1: Apply(L3) 3

Pya PO3: Analysis(1.4) 3

PO Po&: Apply(L3) 3

: FO7 PO7: Apply(L3) 3

% | |:004% Anaiyse PO8 POB: Thumb Rule 3
PO9 P09: Thumb Hule 3

PO1D PO10: Thumb Rule 3

P11 PO11: Thumb Rule 3

FO1 PO1: Apply(L3) 3

P33 P03: Analysis(14) 1

PO4 P4 Analysis{L4) 1

5 CO5: Understand PO FO8: Thumb Rule 2
F09 PoY9: Thumh Rule z

PO10 PO10: Thumb Rule 2

PrFO11 PO11: Thumb Rule 2

Justification Statements:

CO1: Understand the ethical issues in the development of Al agents.

Action Verb: Understand (L2Z)

PO1 Verb: Apply (L3)

CO1 Action verb is less than PO1 verb by one level.

POZ: Analysis [L4])

CO1 Action verb is less than PO2 verb by two |evel.

PO6: Apply (L3)

CO1 Action verb is less than PO6 verb by one level.

PO7: Apply (13)

CO1 Action verb is less than POB verb by one level

FO®: Thumb Rule

Therefore, the correlation is moderate [2)
Therefore, the correlation is low (1)
Therefore, the correlation is moderate (2)

Therefore, the correlation is moderate (2]

CO1 Using Moral Motivation, therefore the correlation is moderate (2]

CO2: Analyze the ethical consideration of Al to replace the work of humans,

Action Verb: Analyze (L4)

PO1: Apply (L3)

CO2 Action verb is more than PO1 verb. Therefore, the correlation is high (3)

PO3: Analysis(L4)

CO2 Action verb is same as P03 verb. Therefore, the correlation is high (3)

PO6: Apply [L3)

CO2 Action verb is more than PO6 verl, Therelore, the correlation is high (3)

PO7: Apply (L3)

CO2 Actlon verb is more than POB verb, Therefore, the correlation is high (3)

PO8: Thumbrule

COZ  Using Developing Technology, therefore the correlation is high (3)

CO3;: Apply the sociocultural factors in Al to develop code of ethics.

Action Verh: Apply (L3)

PO1: Apply (L3)

CO3 Action verb is same as POL verb, Therefore, the correlation is high (3)

PO3: Analysis{L4)

CO3 Action verb is less than PO3 verb by one level. Therefore, the correlation 1s moderate (2]

POG: Applyv(L3)

C03 Action verb is same as P06 verb, Therefore, the correlation is high (3)

PO7: Apply(L3)

CO3 Actlon verb is same as POH verb. Therelore, the correlation is high (3)

PO8: Thumbrule

CO3 Developing Codes of Ethics, therefore the correlation |s moderate {2)

PO9: Thumbrule

C0O3 Developing Codes of Ethics, therefore the correlation s moderate (2)

PO10: Thumbrale

CO3 Developing Codes of Ethics, therefore the correlation is moderate (2)
CO4: Analyze the code to control pitfall in the ethics of AL

Action Verb: Analyze(L4)




PO1: Apply (L3)

CO4 Actlon verh is more than PO1 verb, Therefore, the correlation is high (3)
PO3: Analyze(L4)

CO4 Actlon verb is same as P03 verb, Therelore, the correlation Is high (3)
POG: Apply(L3)

C0O3 Action verb is more than FO6 verb, Therefore, the correlation is high (3)
POT: Apply(L3)

CD3 Action verb is more than PO verb. Therelore, the correlation is high (3)
PO8: Thumbrule

CO4 Bullding Ethics Into Al , therefore the corvelation is high (3)

PO9: Thumbrule

CO4 Using Enhancing Human Agency, therelore the correlation is high (3)
PO10: Thumbrule

CO4 Thinking About Ethical Issues in Developing and Implementing Codes of Ethics, therefore
the correlation is high (3)

PO11: Thumbrule

CO4 Asilomar Al Principles, therefore the correlation is high [3)

CO5: Understand the privacy aspects of ICT to Perform Data Mining.
Action Verb: Understand [L2)

PO1: Apply (L3)

COS5 Action verb is less than PO1 verb by one level. Therefore, the correlation s moderate (2)
PO3: Analysis[L4)

COS5 Action verb is less than PO3 verb by two levels. Therefore, the correlation is low (1)
PO4: Analysis{L4)

CO5 Action verb is less than PO4 verb by two levels. Therelfore, the correlation is low (1)
PO8: Thumbrule

CO5 Data-collecting institutions and data users, therefore the correlation is moderate [2)
PO9: Thumbrule

CO5 Data-collecting institutions and data wsers, therefore the correlation is moderate (2)
PO1D: Thumbrule

COS Strategies lor controlling privacy, therefore the correlation is moderate (2)

PO11: Thumbrule

CO5 Measures of the utllity of published data sets and outpuls | therefore the correlation is
moderate (2)
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List of Experiments:
Implementation of Error Batection S Errfor Correction Technigues{CO1)
Implementation of Stop and Wait Protocol and sliding windaw({CO1)
Implementation and study of Goback-N and selective repeat protocols{Ci1)
Implementation of High Level Data Link Control{CO2)
Write a socket Program for Echo/Ping/Talk commands (CO2)
6. To create scenarlo and study the performance of network with CSMA / CA protocol and
compare with CSMA/CD protocols. [COZ)
7. Implementation of Link state routing algorithm [(CO3)
8. lmplement the data link layer [raming methods such as character, character- stulfing and
bitstuffing.{COD3R)
9. Write a program Lo compute CRC code for the polynomials CRC-12, CRC-16 and CRC
CCIP{CR3)
10. Develap a simple data link layer that performs the flow control using the sliding
window protocol, and Loss recovery using the Go-Back-N mechanism.[CO4)
11. implement Dijsktra’s algorithm to compute the shortest path through a
network(C04)

1
2.
3

4.
5.

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Year & Sem L|THAL, p C
Code Computer Networks & Cryptography Lab | Ll
20APC3318 {8 0| o 3 15

Course Gutcomes:
After studying the conrse, student will be aldle 1o
CO 1: Apply the different technigues to perform error detection/error correction,
CO 2: Analyze the data link laver protocol to provide reliable services,
CO 3: Analyze the network layer protocol to provide best path for data transmission,
CO 4: Apply the congestion control algorithm Lo deal with congestlon problems.
CO 5: Apply the different cipher Lechnigques Lo deal with security,
oo Action Verh Knowledge Statement Condition | Crileria Blooms

- s level

to perform error
o1 Apply the different technigues detection/error correction L3
02  Analyze the data link laver protocol to provide rellahle services L4
to provide best path for data
€03  Analyze the network layer protocol transmission L4
] . to deal with congestion
the congestion control algorithm

Co4  Apply & B problems L3
05 Apply the different cipher technigues | to deal with security L2




12, Take an example subnet of hosts and obtain a broadeast tree for the subnet.(CO4)

13. Implement distance vector routing algorithm for obtaining routing tables at each node.(C04)
14. Write a program for congestion control using Leaky bucket algorithm (C05)

15. Write a C program that contains a string {char pointer]} with a value 'Hello world'. The
program should XOR each character in this string with 0 and displays the result.{CO5)

16. Write a C program that contains a string [char pointer) with a value '"Hello world'. The
program should AND or and X0OR sach character in this string with 127 and display the
result.(COS)

17. Write a Java program to perform encryption and decryption using the following
algorithms{CO5)

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

References:

1, Shivendra %.Panwar, Shiwen Maa, Jeong-dong Ryoo, and Yihan Li, =TCP/IP Lssentials A Lab-Based
Approach||, Cambridge University Press, 2004.

2. Cisco Networking Academy, —CCNAL and CCNAZ Companion Guide||, Cisco Networking Academy
Program, 3rd edition, 2003.

3. Ns Manual, Avallable at: https://www.isl.edu/nsnam/ns/ns-documentation. html, 2011,

4. Elloitte Rusty Harold, —lava Network Programmingl|, 3rd edition, OREILLY, 2011.

5. Cryptography and Network Securlty: Forouzan Mukhapadhyay, Mc Graw HIll, 3rd Edition

Online Learning Resources/Virtual Labs:

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

Mupping of comrwe uutcames with program sutcomes

€0 [ PO1 | POZ  PO3  POA | PO5 [ PD6  POT | POB | PD9 | POID | PO11 | PS01 | PSO2
| con |3 2z 3 3 2 2
| coz |3 3 3 3 2
oy | 2 2 z 2 2
e | 3 2 3 3 2 2 2
e o i, - . 515
Correlation matrix
Unit Erogam PO(s]) s Action Verb and Level ol
No. | Co's Action verb BEh: | Suttome BTE. []l'ur PO1ta PO11) Correlasion (0-
(ra) K3
)] POL: Apply(L3]) 3
P02 PO2: Analyze (L4} 2
1 CO1: Apply L3 P03 PO3E: Develop(1.3) 3
POS POS5: Apply (1.3) 3
P11 PFOLL: Thumb rule 2
Po1 PO1: Apply(L3) 3
; rOZ FO2: identify (1L.3) 3
2 CO2Z;: Analyze L4 o Fevis ME]:;{H] 5
POS POS: Apply (L3) 3
[ PO POL: Apply(L3]) 3
3 || cO%: Analyze 19 poz PO2: Identify [L3) 3
Pi3 PO3: Develop{L3) 3
POs PO5S: Apply [L3) 3
POl POL: Apply(L3) 3
PO PO2: Analyiee [(L4) 2
4 co4: Apply L3 rO3 PO3: Develop(L3) 3
POS POS: Apply (L3) 3
POL1 FO11: Thumb rule Z




PO1 FO1: Apply (L3) 3

5 COS: Apply L3 o2 POZ:Review (LZ) 2

Justification Statements:

Co1: Apply the different techniques to perform error detection/error correction,
Action Verb: Apply (L3)

PO1: Apply (L3)

CO2 Action verb is same as PO1 verb, Therefore, the correlation s high (3)

PO2: Analyze (L4)

CO3 Actlon verb is less than as PO2 verh, Therefore, the correlation is moderate (2)
PO3: Develop (L3)

CO3 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

POS: Apply (L3)

CO3 Action verb is same as P05 verb. Therefore, the correlation is high (3]

PO11: Thumb rule

Different techniques are used to generate solutlon for error correction the correlation s moderate

(2)

C02: Analyze the data link layer protocol to provide reliable services.
Action Verb: Analyze {L4)

PO1: Apply (L3)

CO2 Action verb is more than PO1 verb, Therefore, the correlation is high {3)
POZ: identify (L3)

CO2 Action verb is more than PO2 verb. Therefore. the correlation is high [3)
PO3: Develop (L3)

C02 Action verb is more than PO3 verh. Therefore, the correlation is high (3)
POS5: Apply (L3)

CO02 Action verb is more than PO5 verb, Therefore, the correlation is high [3)

C03: Analyze the network laver protocol to provide best path for data transmission.
Action Verb: Analyze [L4)

PO1: Apply (L3)

CO3 Action verb is more than PO1 verb, Therefore, the correlation is high (3)

PO2: identify (L3)

CO3 Action verb is more than PO2 verb, Therefore, the correlation is high (3)

PO3: Develop (L3)

CO03 Action verb is more than PO3 verb. Therefore, the correlation is high (3]

POS5: Apply (L3)

C03 Action verb is more than POS verb. Therefore, the correlation is high (3)

C04: Apply the congestion control algorithm to deal with congestion problems.
Action Verh: Apply (L3)

PO1: Apply (L3)

C04 Action verb is same as P01 verb, Therefore, the correlation is high (3]

PO2: Analyze (L4)
CO4 Action verb is less than as PO2 verl. Therefore, the correlation is moderate (2)

PO3: Develop (L3)




CO4 Actlon verb is same as PO3 verb. Therefore, the correlation is high (3)

PO5: Apply [L3]

€04 Action verb is same as POS verh. Therefore, the correlation is high (3)

PO11: Thumb rule

Congestion control technigques are used to solve congestion problems the correlation is moderate

(2)

CO05: Apply the different cipher techniques to deal with security.

Action Verb: Apply (L3)

PO1 Verb: Apply (L3)

CO5 Action verb is same as POL verb. Therefore, the correlation is high (3)

POZ Verb: Review {L2)

COS Action verb is greater as PO2 verb. Therefore, the correlation is moderate [2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course |
Year & Sem L|T/L p | C
Code Machine Learning Lab |
20APC3319 {181 0 o 3|15

Course Outcomes:

Adter studying the course, student will be nhle to

CO 1: Evaluate the procedures for various learning's to machine learning algorithms.

CO 2: Apply the Python programs for various Learning algorithms vsing Pandas and Matplotiib,
CO 3: Analyze the dilferent data sets to the Machine Learning algorithm.

CO 4: Analyze the various types of data set for clustering using k-Means algorithm

CO 5: Apply the Machine Learning algorithms to solve real world problems

co Action Knowledge Statement Condition Criteria Bloo
Verb | ms
| level
the procedures for the various tomachine
con Evaluate learning learning LS
the Python programs for using Pandas and )
coz Apply various Learning algorithms Matplotlib 13
| to the Machine
co3 Analyze the various types of data set Learning L4
. | B N | algorithm
" various types ol data set for using k-Means "
! co4 Apply clustering algorithm L3
the Machine Learning toy solve real ;
| €05 Apply algorithms world problems | 13

List of Tasks

1. Exercises to solve the real-world problems using the following machine learning methods:

[CO1)

a, Linear Regression

b. Logistic Regression.

2. Write a program to Implement Support Vector Machines, (€O1)

3. Exploratory Data Analysis for Classification using Pandas and Matplotlib. (CO1)

4, Implement a program for Bias, Variance, and Cross Validation, [COZ2)

5, Write a program to simulate a perception network for pattern classification and function
approximation, (CO2)

6, Write a program to demonstrate the working of the decision tree based [D3 algorithm, Use an
appropriate data set for bullding the decision tree and apply this knowledge to classity a new
sample. (CO2)

7. Bulld an Artificial Neural Network by implementing the Back propagation algorithm and test
the same using appropriate data sets. (C03)

B. Write a program to implement the naive Bayvesian classifier for Iris data set. Compute the
aceuracy of the classifier, considering few test data sets, [CO3)

9, Assuming a set of documents that need to be clagsified, use the natve Bayesian Classifier
maodel to perform this task, Built-in Java classes /API can be used to write the program. Calculate
the accuracy, precision, and recall for your data set, [CO3)

10. Apply EM algorithm to cluster a Heart Disease Data Set. Use the same data set for clustering
using k-Means algorithm. Compare the results of these two algorithms and comment on the
quality of clustering. You can add Java/Python ML library classes /APl in the program. (CO4)
11, Write a program to implement k-Kearest Neighbor algorithm to classify the iris data set. Print
both correct and wrong predictions {CO4)




12, Implement the non-parametric Locally Weighted Regression algorithm in order to fit data
points. Select appropriate data set for your experiment and draw graphs. (C0O4)

13. For a given set of training data examples stored in a G5V file, implement and demonstrate
the Candidate-Elimination algorithm to autpul a deseription of the sel of all hypotheses
consistent with the training examples. [CO5)

14, Implement and demonstrate the FIND-5 alporithm for Anding the maost specific hypothesis
hased on a given set of training data samples. Read the training data fram a (CSV file. (COS)
15. Solve optimal relay coordination as a linear programming problem using Genetic Algorithm,
(COS5)

Text Books:
1. Machine Learning - Tom M. Mitchell - 7 02], oiaaudEIHH wrGeM
2. Introduction to Machine learning, Ethem Alpaydin, PHI, 3rd Edition, 20014,

Reference Books:

1. Machine Learnming: An -Algorithmic Perspective, Stephen Marshland, Taylor & Francis Chapman
and Hall/CRE; 2nd edition, 2014

2. Machine Learning For Beginners: A Comprehensive Guide To Understand Machine Learning,
How It Works And How Is Correlated To Artificdal Intelligence And Deep Learning, Chris Neil,
Allcex Lud, 2020

Mapping of course outcomes with program outcomes

cO PO1 | POZ PO3 PO4 | POS PO6 | PO7 | POB PO9 | PO10 | PO11 | PSO1 | PSOZ
| €013 |2 3| i
oz | 3 2 3 3 2 i
o3 |3 3 1 3 A 1 i
co4 |3 |3 | 3 !
CO5 | 3 2 3 3 2 !
Correlation matrix
Unit e E::f:’:'“': PO(s) : Action Verb and ::':::'.":L"“ i
No. Ca's Action verh BTL (for PO1 o PO11)
(ro) 3)
P PO Apply(LE) 3
1 C01: Evaluate L5 roz PO2: Formulate (L&) 2
P4 PO4: Analysis [L4) 3
ro1 POL: Apply(L3) 3
POZ PO2: Analyze (L4} 2
2 CO2Z;: Apply L3 ro3 M3 Develop(La) 3
POS POS: Apply (L3) 3
P11 FO11: Thumb rule 4
POL: Apply(LE) ]
POL POZ: Review [LZ] 3
3 CO3: Analyze L4 POZ PO3: Design(L6) i
PO4: Apply(L3) 3
PO1 PO1: Apply(L3) 3
4 Cod: Analywe L4 POz P02 Review [L2) 3
P11 POLL: Thumhb rule 3
roi FOL: Apply(L3) 3
roz POZ: Analyze (L4) 4
5 CO4: Apply L3 PO3 PO3: Develop(L3) 3
POS POS: Apply (1.3) 3
FOL1 PO11: Thumb rule z




Justification Statements:

CO 1: Evaluate the procedures for various learning's to machine learning algonthms.
Action Verb: Evaluate (L5)

PO1: Apply (L3)

CO1 Action verb is more than PO1 verh, Therefore, the correlation is high (3)

POZ: Formulate (L6)

CO1 Action verb is less than PO2 verb by one level. Therefore, the correlation is moderate(2)
PO4: Analysis [L4)

CO01 Action verb is more than P04 verb. Therefore, the correlation is high (3)

CO 2: Apply the Python programs for various Learning algorithms using Pandas and Matplotlib,

Action Verb: Apply (L3)

PO1: Apply (L3)

CO2 Action verb is same as POL verb. Therefore, the correlation (s high (3)
PO2: Analyze (L4)

CO2 Action verb is less than as PO2 verb by one level, Therefore, the correlation is moderate (2)
PO3: Develop (L3)

C02 Action verb is same as P03 verb. Therefore, the correlation is high (3)
POS5: Apply (L3)

CO2 Action verb is same as POS verb. Therefore, the correlation is high (3)
PO11: Thumb rule

Using orange to visualize real world solutions the correlation is moderate (2)

CO 3: Analyze the different data sets to the Machine Learning algorithm.

Action Verb: Analyze [L4)

PO1 Verb: Apply (L3)

CO3 Action verb is more than PO1 verb. Therefore, the correlation is high (3)

PO2Z Verb: Review (L2)

CO3 Action verb is more than POZ verb, Therefore, the correlation is high [3)

PO3 Verb: Design(L6)

C03 Action verb is less than PO3 verb by two levels. Therefore, the correlation is low (1)
P04 Verb: Apply (L3)

CO3 Action verb is more than PO4 verb. Therelore, the correlation is high [3)

CO 4: Analyze the various types of data set for clustering using le-Means algorithm
Action Verb: Analyze (L4)

P01 Verb: Apply (L3)

CO4Action verb 15 more than PO1 verb, Therefore, the correlation is high (3]

POZ Verh: Review [1.2)

CO4 Actlon wverb is more than PO2 verb, Therefore, the correlation is high (3)

PO11: Thumb rule

Using orange to visualize real woarld solutions . Therefore, the correlation is high (3)

CO 5: Apply the Machine Learning algorithms to solve real world problems

Action Verb: Apply (L3)

PO1: Apply (L3)

COS5 Action verb is same as PO1 verb. Therefore, the correlation is high (3)

PO2: Analyze (L4)

COS5 Action verb is less than as PO2 verh by one level. Therelore, the correlation is moderate (2)
PO3: Develop (L3)

COS5 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

POS5: Apply (L3)

CO5 Action verb is same as PO5 verb. Therefore, the correlation is high (3)

PO11: Thumb rule

Using orange to visualize real world solutions, Therefore |, the correlation is moderate (2)
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Introduction to Chatbots, Setting Up the Developer Environment, What are chatbots? Journey of
Chatbots, Rise of Chatbots, Messaging Platforms, Botframeworls, Local Installation

UNIT - 2:
Basics of Bot Building, Advanced Bot Building, Intents, Entities, Design principles, showing
product results, saving messages, Buflding your own intent classifier

UNIT - 3:
Bullding Chatbots the easy way, [ntroduction to dialog Aow, building a food ordering chatbat,
deploying dialog flow chatbot on the wely, Integrate dialog flow chathot on Facehook

messenger, Fulfilment

UNIT - 4
Building Chathots the hard way, What is Rasa NLU? Training and building a chatbot trom scratch,
Dialog management using Rasa core, wrlting custom actions of chathot, Data preparing for
training the bot, Testing the bot

UNIT - 5:
Deploying vour chatbot, First steps, Rasa's credential management, Deploying the chatbot on
Facebook, Deploying the chatbot on slack, Deploying the chatbol on your own

Texthoolks:
1. Rashid Khan, Anik Das "Build Better Chatbots®, Apress, 2018,

2. Sumit Raj "Bullding Chatbots with Python", Apress, 2019,

Reference Books:
1. Conversational Al: Chatbots that workBy Andrew Freed, 2021

Course Code | Year & Sem L|Tpac) P | C |
—_————— Conversational Al / Al Chatbot
20ASC3303 | IN-1 / 1| 0 2| 2|
Conrse Citcomes:
Adter studying the course, student will be uble (o
CO 1: Understand the Al Applications, Chatbots in Different Message platforms.
CO 2: Understand the basics of bot building and design principles.
CO 3: Apply the chatbot methods for different training and testing ascgistance.
CO 4: Analyze the Chathot and NLU elassifier for vodce assistants,
CO0 5: Create the Chatbhot for Deploying the different applications.
€O | Action Verb  Knowledge Statement | Condition Criteria | Blooms
Level
) the Al Appllcations, in Different Message platforms
€01 | Understand Chathots 12
) the basics of bot i )
CO2 | Understand building deslgn Pt'lﬂdpll..‘ﬂ L2
for different training and
3 Appl he chi thods ul

CO3 | Apply the chathot methods testing assistance. L3

the Chatbotand . ) -
Co4 | Analyze | NLU classifier .fr.tr voice assistants L5
éias | ereake the Chatbot for [‘-.‘E{JIEI_}'I.I!'IE the different i

applications

UNIT - 1:



Muapping of course ounteomes with program onleomes

co PO1 | POZ PO3 PO4 _P'EI'S_ POG | POT7 | POB  PD9 Lﬂlﬂ _P[]I 1 PSO1 PSDE__
cCo1 | 2 2 3 2 2 |2 1
coz | 2 2 3 2 2 [ 1
co3 | 3 3 3 2 2 2 _
Co4 |3 |3 '8 8 | 3 ESNNE
Cos | 3 3 a 3 3 3 3 3 2 1
Correlation matrix
Program
Unit i : PO{s) : Action Verband Level of
No, | Co'sAction verb Lt ?;:;‘;"'““ BTL (for PO1 to PO11) Correlation (0-3)
o 1 Apply(L3) 2
POz POZ ldentify(L3) 2
1 CO1: Understand L2 PO PO3: Select[L1) :
PO P Analyze{L4) z
"G POS: Apply(L3) 2
Fot P01 Apply{L3) 2
P02 PDZ: Design{le) z
z CO2: Understamd 1.2 PO PO3; Select(l) 3
Poa PO Amalyze(l4) z
P05 PO5: Apply(L3) 2
PFo1 PO1: Apply(L3) i
POZ POZ: Identily(L3) 1
: FOZ PO3: Sefect(L1) 3
3 cO3: Apply 3 P4 PO4: Analyze(LA) z
PO9 POY: Thamb Rule z
15 ] P10 Thumb Bule 2
POl POT: Apply{L3) 3
Mz POZ: Identity(13) 3
1 Cii4: Analyze LS rO3 P Select [L1) 3
Pk PO Apply{13) 3
= P010 _PO10: Thumb Rule 3
POl PO1: Apply(L3) 3
P02 POZddenify[LI) 3
Pt PO Select(1L1) 3
e rod POG: Analyze(L4] 3
5 C05: Create L POS POS: Apply(L3) 1
(SR PO9: Thurb Rule 3
Py PO Thumb Bule i
Pl P11 Thumby Role £

Justification Statements:

CO 1: Understand the Al Applications, Chatbots in Different Message platforms.
Action Verb: Understand (L2)

PO 1 Verb: Apply [L3)

CO1 Action verb is less than as PO1 verb, Therefore, the correlation is moderate (2]

POZ: Identify[L3)

CO1 Action verb is less than as PO2Z verh. Therefore, the correlation is moderate (2)

PO3: Select(L1)

CO1 Action verb is more than as PO3 verh. Therefore, the correlation is high [3)

PO4: Analyvze(L4)

CO1 Action verb is less than as PO4 verh, Therefore, the corcelation is moderate {2)

POS: Apply[L3)



CO1 Actlon verb is less than as PO4 verh, Therefore, the correlation is moderate (2)

CO 2: Understand the basics of bot building and design principles.

Action Verb: Understand [LZ)
PO1 Verb: Apply (L3)
C0O2 Actlon verb is lesser than as PO1 verb. Therefore, the correlation [s moderate (2)

PO2Z: Identify{L3)

CO2 Action verb is lesser than as PO2 verb. Therefore, the correlation 15 moderate (2)
PO3: Select(L1)

C02 Action verb is greater than as PO3 verb. Therefore, the correlation is high (3)
PO4: Analyze(lLd)

CO02 Action verb is lesser than as PO4 verb. Therefore, the correlation s moderate (2)
PO5: Apply(L3)

CO2 Action verb is lesser than as POS verb. Therefare, the correlation |s moderate (2)

CO 3: Apply the chatbot methods for different training and testing assistance.

Action Verb: Apply(L3)

PO1 Verb: Apply (L3}

CO3 Actlon verb is same as PO1 verb. Therelore, the correlation is high (3)

PO2: Identify(L3)

CO3 Action verb is same as PO2 verb. Therefore, the correlation |s high (3]

PO3: Select(L1)

CO3 Action verb is more than as PO3 verb. Therefore, the correlation is high (3)

PO4: Analyze(L4)

CO3 Action verb 15 less than as PO4 verb by one level . Therefore, the correlation is moderate (2)
P09: Thumbrule

CO3 Creating chatbot, therefore the correlation is moderate {2)

PO10: Thumbrule

C03 Using chathot to manage projects in multi-disciplinary environments as a member or leader
it a team, therefore the correlation s maderate (2)

CO 4: Analyze the Chatbot and NLU classifier for volce assistants.

Action Verb: Analyze(L5)

PO1 Verb: Apply (L3)

CO4 Action verb is more than as P01 verb. Therefore, the correlation is high (3)
POZ: Identify(L3)

CO4 Action verb is more than as FO2 verb. Therefore, the correlation is high (3)
PO3: Select(L1)

C04 Action verb is more than as PO3 verh. Therefore, the correlation is high (3)
PO4: Analyze(LA)

CO4 Action verb is more than as PO4 verb. Therefore, the correlation is high(3)
PO10: Thumbrule

CO4 chatbot In multi-disciplinary environments as a member or leader in a team, therefore the
correlation is high (3]

CO 5: Create the Chathot for DBeploying the different applications.

Action Verb: Create(L6)

PO1: Apply (L3)

CO5 Action verb is more than as PO1 verb. Therefore, the correlation is high (3)
POZ: Identify({L3)

COS5 Action verb is more than as PO2 verb. Thercefore, the correlation is high (3)
PO3: Select(L1)

COS5 Action verb is more than as PO3 verb. Therelore, the correlation is high (3)
PO4: Analyze(l4)

CO5 Action verb is more than as PO& verb. Therefore, the correlation is high (3)
POS: Apply(L3)

COS5 Action verh Is more than as PO5S verh. Therefore, the correlation is high (3)



PO9: Thumbrule

CO5 Using dialog low in Chatbots therefore the correlation is high (3)

PO10: Thumbrule

COS5 Using Chathot to manage projects in multi-disciplinary environments as a member or leader
in a team, therefore the correlation is high (3)

PO11: Thumbrule

COS5 Using Chatbot, lilelong learning in the broadest context of technological change, therefore
the correlation is (3)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
{AUTONOMOUS

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)

Course Code | Year & Sem L (mac) P | C |
S0AMCI901 T BIOLOGY FOR ENGINEERS 300 0
~ Course Qutcomes: 4

After studying the course, student will be able to

CO1: Understand the structure of cells and basics in living arganisms

CO2: Understand the importance of various biomolecules and engymes in living organisms

C03: Analyze the functioning of physiology in respiratory system and digestive system.

CO4: Understand the DNA technology and gen cloning i Hving organisms.

CO5: Apply the biological principles in different technologies for the production of medicines and
pharmaceuticals,

CO  Action Knowledge Statement Condition Criteria Blooms

_ Verh level

1 Understand | the structure of cells and basics L2
- | In living organisms - |
|2 Understand | the importance of various in living L2
| biomolecules and enzymes organisms
3 Analyze the functioning of physiology 4 inA‘e:‘-pir‘a[nry L4
system and
digestive
_ system
4 Understand | the DNA technology and gen in living L2
_ cloning Organisms
5 Apply the biological principles in for the L3
different technologies production of
medicines and
pharmaceuticals
Unit I: Introduction to Basic Biology (10 hrs.)

Evolution: Different patierns of evolution, Darwin's theory of evolution, Cell as Basic unit of life,
cell theory, Cell shapes, Cell structure, Cell cycle Chromosomes, Prokaryotic and eukaryotic

Cell. Plant Cell, Animal Céll, Plant tissuces and Animal tissues, Briel introduction to five kingdoms

of classification, Tissue Engineering,
Unit I1: Introduction to Biomolecules

(10 hrs.)
Carbohydrates, lipids, proteins, Vitamins and minerals, Nucleic acids (DNA and RMA) and their

types. Engymues, Enzyme application in Industry, Large scale production of enzymes by

Fermentation.
Unit 1T: Human Physiology

respiratory cycle, Central Nerves System and Excretory system,

(09 hrs.)
Digestive system, Respiratory system, (aerobic and anaerobie Respiration). Respiratory organs,

Unit IV: Introduction to Molecular Biology and recombinant DNA Technology

Prokaryotic gene and Eukaryotic genc structure.
Translation. DNA technology. Introduction to gene cloning,
Unit V: Application of Biology

{09 hrs.)
DNA replication, Transcription and

(10 hrs.)

Brief introduction to industrial Production af Enzymes, Pharmaceutical and therapeutic Proteins,
Vaccines and antibodics. Basics of biosensors, Propertics and Classification of virus, Immune
response to virus, Delinitions-Pandemic, Epidemic and outbreak, pandemic alert system ranges,

Prevention of pandemic disease pnd pandemic prepacation,



Text books:
P.K.Gupta, Cell and Molecular Biology, 5" Edition, Rastogl Publicatlons
U, Satyanarayana. Biotechnology, Boales & Allied Ltd 2017
Reference Boolks:
N. A. Campbell, . B. Reece, L. Urry, M. L. Cain and S, A. Wasserman, "Biology: A Global
Approach™, Pearson Ldocation Ltd, 20108,
T Johnson, Biology for Engineers, CRC press, 20111
|.M. Waller and E.B. Gingold, Molecular Biology and Biotechnology 2nd ed. Panima
Publications, PP 434.

1.
2.

1.

Mapping of COs to POs and PSOs

David Hames, Instant Notes in Blochemistry -2016
Phil Tunner, A. Mctennan, A. Hates & M, White, Instant Notes
Richard Dawkins, River Oul of Eden: A Darwinian View of Life

Molecular Biology - 2014,

[colrotl [Poz Po3d [ PO4 POS [ PO PO7 | POB | PO9 | FO10 | POIL [ PSOL | PSOZ |
] . . IJ I it Mol !
| 2 |2
3 2 S |
| 4 |2
B | 2 AT
) 'ffw-els of Correlation, ﬁz., 1—_|..;J-“-', 2-Moderate, EIHigh} 2 A
CO-PD mapping justification:
€O | Percentage of contact 0 Program | PO(s): " Level of
hours over the total Dutcome Action verh Correlation
planned contact hours (PD) and BTL (0-3)
Register Lesson | % corr | Verb ETL {for PO1 to
(Hrs) Plan POS)
{Hrs)
1 10 200 2 Understand L2 P0G POG: 2
2 |10 20 2 | Understand 12 | PO6 PO6; [2
3 9 18 1 Understand L2 POG PG 2
|4 |9 Ty 1 Understand 12 | P06 PO6 | 2
5 10 20 2 Apply L3 PO& Po6: 2
48

CO1: Understand the structure of cells and basics in living organisms

Action Verb: Understand (L2)
CO1 Action Verb is of BTL 2. Using Thumb rule, L2 correlates PO6 as moderate (2].

CO2: Understand the role of biomolecules in industry.

Action Verb: Understand [L2Z)
CO2 Action Verb is of BT 2. Using Thumb rule, 1.2 correlates POG as maderate (2).

CO3: Understand the functioning of physiology io respiratory system and digestive system

Action Verb: Understand [L2)

C03 Action Verb is of BTL 2, Using Thumb rule, L2 correlates PO6 as moderate [2].

CO4: Understand DNA technology in living organisms.

Action Verb: Understand [L2]

CO4 Action Verb is of BTL 2. Using Thumb rule, LZ correlates PO6 as moderate [2].
CO5: Apply the bielogical principles in different technologies for the production of
medicines and pharmaceuticals.
Action Verb: Apply [L3)
CO5 Actlon Verb s of BTL 3. Using Thumb rule, L2 correlates PO6 as moderate (2)




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
[AUTDONOMOUS)

B. Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AI&ML)
Semester VI (Third year)

| Hour
SI. Category Course Code Course Title ": ;:“ CIE | SEE | TOTAL
| L 1| P
1 PC 20APC3320 | Deep Learning Techniques 4 2 [0 Y| 30| 70 100
5 Ll o 4
2 PC 20APC3321 | SPeechand Language “lo 3 30 | 70 100
Processing
3 PC | Z20APC3322 | Big Data Analytics _ %) £ 10) S4.| W 70 100
Z0APE3305 Robotic Process Automation
Automation of Model
) 20APE3306 |1
¢ | pEagzy| FOAPE Bullding 4 |2 3 30 | 70 | 100
MOOCS-  20APE2307 | Computer Vision [
It 20MOC3302 | Object —orlented systom
developmentusing UML,
| java and Patterns L
5 PClabh = 20APC3323 :J“:p Lpsriing Jaenniyios o o |3l 15 30 | 70 100
=
5 hoat g
6 | PCLab | 20Apc33zz4 | SPeechand Language A RE 30 | 70 100
Processing Lab
7 PC Lab Z0APC3IZ25 | Big Data Analyties Lab o 0o |3 30 70 100
8 SC 20ASA0502 | Soft Skills L, 0 |2 100 | 0O 100
| ¥ i - i
9 MC 20AMco9os | ProfessignabEthics and 2 0 |o 30 | 0 30
Human Values
Total credits 340 | 490 B30

inEustﬁai}Hmaréil Etemshl? iﬁhn&htnrﬂ 2 Manths c_l;.li-ihg summer vacation




® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code | Year & Sem LT/ P | C |
T20APC2320 | wmun Deep Learning Technigues 4| z 0| 3
Course Qutcomes:
After studying the course, student will be able to
CO1: Understand the basic concepts of maths and statistics used for machine learning.
CO2: Understand the foundations of neural networks and deep learning
CO3: Analyze the common architecture principles of deep networks.
CO4%: Apply the deep learning research models on linear factor models and auto encoders
CO5: Evaluate the deep generating models for deep learning applications
€O | Action  Knowledge Statement | Condition  Criteria | Blooms
Verh level
CO1 | Understand | basic concepts of maths and for machine learning, L2
statistics used
€02 | Understand | the foundations of neural L2
netwaorks and deep learning
€03 Analyse the coommon architecture Lt
__principles of deep networks. _ A
€04 _hpp'ly_— the deep |Ed!"hlnh re.-w‘lrf_h on linear factor models L3
madels and aute encoders
| €O5 | Evaluate The deep generating models for deep learning 15
applications
UNIT - 1 A Review of Machine Learning 9 Hrs

A Review of Machine Learning: The Learning Machines, The Math Behind Machine Learning: Lincan
Algebra, The Math Hehind Machine Learning: Statistics, How Does Machine Learning Work?, Logistid
Regression, The Logistic Function, Evaluating Models, Bullding an Understanding of Machine Learning

UNIT =1 Foundations of Neural Networks and Deep Learning f'illrs

Foundations of Neural Networks and Deep Learning : Newral Networks: Biological Mewron,
Perceptron, Multh Laver Perceptron. Training Neural Networks: Back-propogation, Activation
Functions, Loss Function, Hyper-parameters.

UNIT - 11 Fundamentals of Deep Learning t'J Hrs

Fundamentals of Dup L:arnlug. Definition of Deep metn&,, Common Architecture Principles of
Peep Networks, Building Blocks of Deep Learning.

Architectures of Deep Learning! Unsupervised Pre tralned Networks, Convalution Neural Networks
(CNN's), Recurrent Neural Networks, and Recursive Neural Netwarks

UNIT -1V  Deep Learning Research h Hrs

Deep Learning Research: Linear factor models: Probabilistic PCA And Factor Analysis, Independent
Component Analysis, Sparse Coding, Manifold Interpretation of PCA, Aute Encoders: Regularized
Autoencoders, Representational Power, Layer Size and Depth, Denoising Autoencoders, Applications of
Autoencoders,

UNIT -V Deep Generating Models r} Hrs

Deep Generating Models: Boltemann Machines, Restricted Boltemann Machines, Deep BEElEI
Networks, Deep Boltemann Machines, Convolution Holtemann Machines, Backpropagation throug b
Random Operations, Directed Generative Nets, Generating Statie Networks, '
Applications: Large Scale Deep Learning, Image Recognition, Speech Recognition, Natural Language
Processing, Other Applicarions.
Textbooks:

1. Deep Learning A practitioner’s ﬂpprn"u.‘h- josh Patterson and Adam Gibson, OREILLY.

2. Goodfellow, 1., BengioY., and Courville, A, Deep Learning, MIT Press, 2016,




IHefe_rgpce Books:

Artificial Neural Networks, Yegnanarayana, B., PHI Learning Pyt Ltd, 2009,

Newral Networks: A Classroom Approach, Satish Kumar, Tata MeGraw-Hill Education, 2004,

1
2. Matrix Computations, Golub, G A1, and Van Loan,CLF, U Press 2013,
3
4

Bishop, C. M., Pattern Recognition and Machine Learning, Springer, 2006,

Mapping of course outeomes with program suleemes

L CO PO1 | PO2Z PO3 PO4 (POS PO6 | PO7 | POB PMO9 | PO10 | PO11  PSOL1 | PSO2
co1z 1 £ i ] £ . T 5 i
coz | 2 1 2 2 { |
L €O3 | 3 3 1 1 1 2 2 |
€04 | 3 2 | RN 0
|cos |3 3 3 3 3 R .
Correlation matrix
 Unit | CO Program  PO(s):Action Verb | Level of
No. | Lesso | % Corre  Co's Action BTL | Outcom and BTL{for PO1 Correlation
n latic  wverb e (PO) to PO11) [0-3)
plan( n
Hrs)
CO1: Eﬂ; Eﬂl: Applly{L;] : 2
1 13 22% 3 e L2 0 02: Analyze[L4 1
Understang PO11 POL1: Thumb rule | 2
PO1 POT1: Apply{L.3) 2
Cco2: PO2 POZ: Analyze(l4) 1
S I B I ™ N "2 | poe PO6: Thumb rule | 2
I 4 4 FO11 = | POl Thumbrale |2
rol POL: Apply(L3) 3
FD2 POZ: Analyze|L4) 3
Fo3 PO3: Design (L6) 1
3 14 23% 3 €03 Analyse 4 FO4 PO4: Design (L6) 1
FO5 POS: Create[L6) 1
MO6 POG: Thamb rule 2
| FO11 PO11: Thumb rule 2
I Po1 PO1: Apply(L3) 3
4 10 17%0 2 CO4: Apply L3 P02 PO2: Analyze{L4) 2
PO11 PO11L: Thumb rule 2
FO1 POL: Apply( L3} 3
| FO2 PO2: Analyze(L4) 3
T FO3 PO3: Develop(L3) 3
5 4 | 23% 3 CO5: Evaluate L5 PO4 PO4: Design (L6) >
PO5 POS: Create[ 6] 2
PO11 PO1L: Thumb rule 3
60 100 .
%

Justification Statements ;

C01: Understand basic concepts of maths and statistics used for machine learning,
Action Verb : Understand(L2)
PO1 Verb : Apply(L3)

CO1 Action verb is less than POL verb by one level, Therefore, the correlation is Medium (2)




PO2Z Verb : Analyvze(L4)

CO1 Action verb is less than PO2 verb by two levels, Therefore the correlation is Low (1)
PO11: Thumb rule

New statistical methods were derived and applied to solve various problems related to Deep
Learning. Therefore the correlation is medium [2)

C€02: Understand the foundations of neural networks and deep learning,

Action Verb : Understand (L2)

PO1: Apply(L3)

CO2 Action verb is less than PO1 verb by one level Therefore, the correlation is Medium (2)
POZ: Analyze({L4)

CO2 Action verb is less than PO2 verb by two level. Therelore, the carrelation is Low (1)

PO&: Thumb rule

New innovations with more complex and layered neural networks are applied to address the
various societal needs related to Deep Learning applications. Therefore the correlation is medium
(2)

PO11: Thumb rule

New innovations with more complex and layered neural networks are derived to address the issues
present In new trends of data, Therelore the carrelatlon Is medium [2)

C03: Analyse the common architecture principles of deep networks.

Action Verb : Analyse [L4)

PO1: Apply(L3)

CO3 Action verb is greater level of PO1 verb. Therefore, the correlation is High (3)

PO2: Analyze (L4)

CO3 Action verb is Same level as PO2 verb. Therefore, the correlation is High (3)

PO3: Design (L6)

CO3 Action verb is less than PO3 verb by two level. Therefore the correlation is Low(1]

PO4: Design (L6)

CO3 Action verb is less than PO4 verb by twao level. Therefore the correlation is Low(1)

PO5: Create(L6)

CO3 Action verb is less than POS verb by twe level. Therefore the correlation is Low(1)

PO6 : Thumb rule

New versions of architecture principles of deep networks were applied to address the societal
needs. Therefore, the correlation is medium (2]

PO11: Thumb rule

New innovations with more complex and layered deep networks are derlved to address (ssues
present in data set. Therefore the correlation is medium [(2)

CO4: Apply the deep learning research models on linear factor models and auto encoders,
Action Verb : Apply (L3)

PO1: Apply(L3)

CD4 Action verb is same level of PO1 verb. Therefore the correlation is High [3)

POZ: Analyze{lL4)

CO4 Action verb is less than PO2 verb by one level. Therefore the correlation is Medium (2)
PO11: Thumb rule

New research models are derived to address issues present in data set. Therefore the correlation is
medium [2)

CO5: Evaluate deep penerating models lor deep learning applications,

Action Verb : Evaluate(L5)

PO1: Apply(L3)

CO5 Action verh is greater than PO1 verb by three level. Therefore the correlation is High (3)

PO2: Analyze (L4)
COS5 Actlon verb Is greater than tbwo level as PO2 verb, Therefore the correlation ls High (3)



PO3: Develop(L3)

CO5 Action verb is greater than two level as PO3 verb. Therefore the correlation is High (3)
PO4: Design (L6)

CO5 Action verb is less than PO4 verb by one level. Therefore the correlation is moderate(2)
PO5: Create(L6)

COS5 Action verb is less than POS verb by one level, Therefore the correlation {s moderate(2)
PO11: Thumb rule

New sets of penerative models are derived to address issues present in data set. Therefore the
correlation is high(3)



®

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code | Year & Sem speech and Language Processing LT/ P | C |
 Z0APC3321 LD AIML BDEIALRES
Course Outcomes:
Adber studying the course, student will be bl Lo
CO01: Understand the basic concepts of NLP to build language models
COZ: Apply the parsing technigques to syntactc structure of sentences in natural language
C03: Analyze the grammars and mechanisms of augmented transition network for NLP
CO4: Apply the language models and semantic interpretation to NLP
CO05: Analyze Lhe machine translation, MLIR approaches Lo improve system performance
€O | Action  Knowledge Statement  Condition | Criteria | Blooms
Verh level
| €01 | Understand th{ basic concepts of to bulld language models L2
NLI.
L coz Apply the parsing techniques to study syntactic structure L3
of sentences innatural
language
- CO3 Analyze the grammars and augmented transition L4
mechanisms network for NLP
co4 Apply the lanpguage models to generate campelling 20D L3
and sermantic transitions between [mages
! interpretation
CO5 Analyze the machine translation to improve system L4
and MLIR approaches performance
UNIT -1 | Introduction to Natural language | _
Introduction to Natural language: The Study of Language, Applications of NLP, Evalusting Languape

Understanding Systems, Infferent Levels of Langunge Analysis, Representations and Understanding Orgonization
of Natural language Understanding Systems, Linguistic Background: An outling of English Syntax
UNIT - 11 | Grammars and Parsing |
Grammars and Fn.rsln'g: Grammars and !"nrialng- IR Down  and Bottom-Up  Parsers, Transition Network
Grammars, Feature Systems and Augmented Grammars, Morphological Analysis and the Lexicon, Parsing with
Features, Augmented T'_I_‘.'ll'l_lﬁli_ﬂt'lwurkh. Bayees Rule, Shannon game, Entropy and Cross Entropy.
UNIT - 111 ] Grammars for Natural Langnage |
Grammars for Natural Language: Crammars for Natural Language, Movement Phenomenon in Language.
Handling questions in Context Free Grammars, Hold Mechanisms in ATNs, Gap Threading: Human Preferences in
Parsing, Shift Reduce Parsers, Deterministic Parsers,
UNIT - IV | Semantic Interpretation |
Semantic Interpretation: Semantie & Logical form, Waord senses & ambiguity, The basic logical form language,
Encading ambiguity in the logical Form, Verbs & States (n logical form, Thematic roles, Speech acts & embedded
sentences, Defining semantics structure maodel theory
Lamguage Modellng: Intreduction, n-Gram Models, Language model Evaluation, Parameter Estimation, Language
Model Adaption, Types of Language Models, Lanpuage-Specific Modeling Problems, Multilingual and eross lingual
language modeling.
UNIT - V | Machine Translation Survey |
Machine Translation Survey: Introduction, Problems of Machine Translation, s Machine Translation Possible,
Hriel History, Possible Approaches, Corrent Status, Anusaraka or Language Accessor: Hackground, Cutting the
IGardian Knot The Problem, Structure of Anusaraks Systom, User Interlace, Linguistic Area, Giving up Agreement
in Anusarsaka Dutput, Language Bridges
Multilingual Information Retrieval: Introduction, Document Preprocessing, Monolingual Information Retrieval,
ICLIR, MUIR, BEvaluation [n Information Retrieval, Tools, Software ond Resourcos,
Multlingual Automaric Summarization: Introduction, Approaches to Summarization, Evaluation, How to Build a|
jSummarizer, Competitions and Datasets
Textboaols:




1. Jurafsky D, Martin | H, Specch and Lanpguape Processing: An Introduction to Natural Lanpuage Processing.
Computational Linguistics and Speech Recognition, 2nd edinon, Pearson Education, 200013,

‘2. James Allen, Notural Languape Understanding, 2nd kdition, 2003, Pearson Education.

3. Multilingual Natural Language Processing Applications : From Theory To PracticeDaniel M. Bikel and tmed
[Eitouni, Pearson Publications.

+. Natural Language Processing A paninian perspective, Akshar Bharathi Vineet chaitanya.Prentice —Hall of
Inedia

Mapping of course outcomes with program ontcomes

€O _|PO11POZ PO3 FPO4 |PO5 P06 | PO?7 | POS FOI | PO10 | PO11 | PSO1 | PSO2
col | 2 3 3 3 |
| coz |3 3 2 3 2 3 2
€03 13 |3 3 |3 3 W WA
co4 |3 3 (& | 2 z T
Cn5 | 3 a 3 3 3 3
Correlation mairix
Unit €O Program PO(s) :Action Verb and | Level of
No.  Co's Action verb BTI. Outcome BTL(for PO1 to PO11) Correlation
(PD) (0-3)
PO1 PO1: Apply(L3) 2
1 CO1:AInderstand L2 PO2 PD2: Review(L2) 3
PO POA: Interpret(L2) 3
PO1 PO1: Apply[L3) 3
PO2 PO2: Identify(L3) 3
2 | COZ: Apply L3 PO PO4: Analyze(L4) 2
' POS PO5: Apply(L3) 3
PO11 PD11: Thumb rule 2
PoO1 PO1: Apply(L3) 3
POZ PO2: Identify(L3) 3
3 €03 : Analyze L4 P4 PO4: Analyze(L4) 3
POS PO5: Apply(L3) 3
PO11 PD11: Thumb rule 3
- PO1 PO1; Apply(L3) 3
PO2 P02 Identify(L3 3
+ | SO LAPDIY = PO3 PO3: Develgr{[l.ﬂ?j 3
POL1 PO11: Thumb rule 2
PO1 POT1: Apply(l3) 3
P02 PO2: Identify(L3) 3
5  COS5 :Analyze LA - PO4 PO4: Analyze(L4) 3
POG P0O6G: Thumb rule 3
PO11 PO11: Thumb rule 3

Justification Siatements :
CO01: Understand the basic concepts of NLP to build language models

Verb: Understand(L2)

PO1 Verh : Apply(L3)

CO1 Action verb is less than PO1 verb by one level Therefore the correlation is moderate (2)
P02 Verb : Review(L2)

CO1 Action verb is same as PO2 verb. Therefore the correlation is high{3)

POA: Interpret(L2)

CO1 Action verb is same as PO4 verb. Therefore the correlation is high(3)




CO2: Apply the parsing techniques to syntactic structure of sentences in natural language
Action Action Verb : Apply(L3)

PO1: Apply(L3)

CO2 Action verb is same as PO1 verb Therefore the correlation is high [3)

PO2: Identify(L3)

CO2 Actlon verb is same as PO2 verb. Therefore the correlation s high (3)

PO4: Analvze (L4)

CO2 Action verb is less than PO4 verb by one level. Therefore the correlation is moderate[2)
POS5: Apply(L3)

€02 Action verb is same as PO5 verb Therefore the correlation is high (3)

PO11: Thumb rule

The Parsing techniques to syntactic structure in natural language applications to learn
continuously, Therefore the correlation s moderate(2)

C03: Analyze the grammars and mechanisms of augmented transition network for NLP
Action Verb : Analyze [L4)

PO1: Apply(L3])

CO3 Action verb Is more than PO1 verb, Therefore the correlation is high (3)

PO2Z: Identify(L3)

CO3 Action verb is more than PO2 verh, Therefore the correlation is high (3)

PO4: Analyze (L4)

CO3 Action verb is same as PO4 verb, Therefore the correlation (s high [3)

PO5: Applv(L3)

C0O3 Action verb is more than PO5 verh, Therefore the correlation is high (3)

PO11 : Thumb rule

The grammar and mechanisms of augmented grammar for NLP. Therefore the correlation is high {3)

CO4: Apply the language models and semantic interpretation to NLP

Action Verb : Apply(L3)

PO1: Apply(L3)

CO4 Action verb is same level as PO1 verb. Therefore the correlation is high (3)
POZ: Identify(L3)

CO4 Action verb is same level as PO2 verb. Therefore the correlation is high (3)
PO3: Develop(L3)

CO4 Action verb is same as P03 verb. Therefore the correlation is high (3)
PO11: Thumb rule

For developing language maodels and semantic interpretation to NLP to learn continuously.
Therefore the correlation is moderate {2)

CO5: Analyze the machine translation , MLIR approaches to improve system performance
Action Verb : Analyze (L4)

PO1: Apply(L3)

CO4 Action verb is greater than PO2 verb. Therefore the correlation is high (3)

POZ: ldentify(L3)

CO5 Action verb is greater than POZ verb. Therefore the correlation is high (3)

PO4: Analyze (L4)

CO5 Action verb is same as PO4 verb. Therefore the correlation is high (3)

PO6: Thumb rule

Information retrieval methods are used in many real time applications. Therelore the correlation is
high (3)

PO11 : Thumb rule

In language transiation retrieval approaches to improve performance gets updated regularly.
Therefore the correlation s high (3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al & ML)

Course '
e Yoar & Sem Big Data Analytics L |T/c P | C
Z0APC3322 =N 4| 2 0

Course Oulcomes:;

Atter studying the course, stedent will be nble to

CO1: Understand the concepts and challenges of hadoeop In big data,

CO2: Evaluate the existing modern technologies related to big data Analytics
CO03: Analyze the different formats to perform operations on big data Analytics
CO4: Apply the large scale analytics tools to solve open big data problem.
CO5: Analyze the big data applications using modern tools Hive and spark

CcoO Action Verh | Knowledge Statement Candition Criteria Blooms
level
' | the concepts and challenges of
o
e Underitan | hadoop in big data - - =
k| ! b ] z " related to big data
COz Evaluate the Exiting  modern technolomies Analittes L5
= - i to perform operation
o3 Analyue the Different formats an big data Analytics 14
) i i tosulve open higdata
co4 Apply the Large scale analytics tools problem i
using modern
cos Analyze the Big data application toals ive and L4
; Spark
UNIT-1 | - - |

Introduction to Big Data : What is Big Data? Why Big Data Is ITmpartant? Meet Hadoop, Data, Data
Storage and Analysis, Comparison with other systems, History of Apache Hadoop, Hadoop
Ecosvstem, VMWare Installation of Hadoop. Analyzing the Data with Hadoop,

Sealing Out.

UNIT - Il | |

HDFS : The Design of HDES, HDFS Concepts, The Command-Line Interface, Hadoop File systems,
The Java Interface, Data (low.

MapReduce: Developing a MapReduce application, The Configuration API, Setting up the
Development Environment, Running Locally on Test Data, Running on a Cluster

UNIT-10I | i

How MapReduce Works : Anatomy of a MapReduce, |ob Run, Failures, Shuffle and Sart, Task
Execution. MapReduce Types and FormatsiMapReduee Types, Input formats, output formats.

UNIT - IV | |

Hadoop Environment: Setting up a Hadoop Cluster, Cluster specilication, Cluster Setup and
Installation, Hadoop Configuration, Security.

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

UNIT -V J

Hive: Installing Hive, Running Hive, Comparison with traditional Databases, HiveQL, Tables,
Querying Data. Spark: Installing Spark, Resilient Distributed Datasets, Shared

Variables, Anatomy of a Spark Job Run, HBase: HBasics, Installation, clients, Bullding an Online
Query Application.




Texthooks:

1. Tom Wﬁite, "Hadoop: The Definitive Guide”Fourth Edition, O'reilly Media, 2015.
2. Big Data, Big Analytics: Emerging business intelligence and analytic trends for today's
businesses, Michael Minnelli, Michelle Chambers, and Ambiga Dhiraj, Wiley Cio Series

Reference Boolks:

1. Glenn J. Myatt, Making Sense of Data , John Wiley & Sons, 2007 Pete Warden,Big Data
Glossary, O'Reilly, 2011.

2. Michael Berthold, David .Hand, Intelligent Data Analysis, Spingers, 2007,

3. Chris Eaton, Dirk DeRoos, Tom Deutsch, George Lapis, Paul Zikopoules Uderstanding
Big Data : Analytics for Enterprise 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

co PO1 | PO2Z  PO3  PD4 | PO5 [ PD6  PO7 | POB | PDS | POI0D | POIL | PSOL | PSO2
col F Z
Coz 3 3 3 3 3
co3 3 3 3 3
Co4 3 i 2 1 = 2
cOs 3 3 3 3 1
Correlation matrix
Unit Co Program Ps) :Action Verb Level ol
no _ Cutcome  and BTL{for PO1 ta Correlation
Lesson | % Corr Co's Action verb | BTL (PO} POt} {0-3)
Flan(H elati
rs) o
= coI: PO1 PO1: Apply(L3) ]
] ¥ 19% 2 | Dnderstand 12 | pga PO2: Identify(L3) 2
P01 PO1: ApplviL3) 3
POz PO2: Identify (1L3) 3
2 12 2204 3 C02: Evaluate L5 o4 P Analvze (L4) 3
POS5 PO5: Select{L3) 3
B e FO11 PO11: Thumb rule 3
PO PO1: Apply(L3) 3
- o2 POZ: Analyze (L4) 3
3 10 19% 2 CO3: Analyze L4 PO4 PO4: Analysis (L4) 1
roii P011: Thumb rule 3
P01 PO1: ApplyiL3) 3
: P02 POZ: identify (L3) 3
+ 11 205, 2 GO Apply L3 PO4 | PO4: Analysis(L4) 2
| PO11 PO11: Thumb rule 2
[ al PO PO1: Apply(L3) 3
| - 2 PO2 POZ: dentify(L3) 3
5 11 20% Zz C05: Analyze L4 PO4 PO4: Analysis(L4) 3
| ! ! _PO11 ~PO11: Thumbrule | 3
54 100 % '




Justification Statements:

CO1: Understand the concepts and challenges of hadoop in big data.
Action Verb: Understand (L2)
PO1 Verb: Apply (L3}

CO1 Action verb is less than PO1 verh by one level. Therefore, the correlation is
moderate{2)
POZ Verb: ldentify (L3)

01 Action verb is less than POZ verb by one level. Therefore, the correlation is
moderate(2)

CO2: Evaluate the existing modern technologles related to big data Analytics
Action Verb: Evaluate {L5)
PO1: Apply (L3)

CO2 Actlon verb Is more than PO1 verb. Therefore, the correlation is high (3)
PO2: ldentify {L3)

CO2 Action verb Is more than PO2 verb. Therefore, the correlation s high (3)
PO4: Analyze (L4)

CO2 Actlon verb Is more than PO4 verb. Therefore, the correlation Is high (3)
POS5: Select (L3)

CO2 Action verb is more than POS verb. Therefore, the correlation is high (3)
PO11: Thumb rule

For use some different technologies to handling big data. Therefore, the correlation is high (3]

CO3: Analyze the different formats to perform operations on big data Analytics
Action Verb: Analyze [L4)
PO1: Apply (L3)

€03 Action verb is more than PO1 verb. Therefore, the correlation is high (3)
PO2: Analyze (L4)

CO3 Action verb is same level as PO2 verb, Therefore, the correlation is high (3)
PO4: Analysis (1.4)

CO3 Action verb is same level as PO4 verb, Therelfore, the correlation is high (3)
PO11: Thumb rule

For use map reduce and H base technologies to handling big data. Therefore, the correlation Is
high [3)

CO4: Apply the large scale analytics tools to solve apen big data problem.
Action Verb: Apply{L3)
PO1: Apply(L3)
CO4 Action verb is same as PO1 verb. Therefore, the correlation is high (3)
PO2: Identify (L3)
CO4 Action verb [ same as PO2 verb, Therefore, the correlation is high (3)
PO4: Analysis (L4)
CO4 Action verb is less than PO4 verb by one level. Therefore, the correlation is moderate
(2)
PO11: Thumb rule
For use map reduce applications to test and debug big data. Therefore, the correlation is
moderate(2)

CO5: Analyze the big data applications using modern tools Hive and spark.

Action Verb: Analyze [L4)

PO1: Apply (L3)

CO5 Action verb is more than PO1 verb. Therefore, the correlation is high (3)
POZ: ldentity [L3)

CO5 Action verb |s more than PO2 verb. Therefore, the correlation is high (3)
P04: Analysis {L4)

CO5 Action verb same as PO4 verb. Therefore, the correlation is high (3)

PO11: Thumb rule
For use to create data base application using Hive and NoSQL technologies to handling big
data. Therefore, the correlation is high [3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code | Year & Sem LT/ P | C |
e ————— Aul ti I Muodel Buildi — —
S0APE3305 e Automation ol Model Building [ = o3
Course Outcomes:
After Studying the Course, student will be able to
CO1: Understand the advanced knowledge tn Automation Engineering
CO2: Apply the advanced technlgues o solve Autemation problems
CO3: Apply the various principles for effective Automation system management
CO4: Analyse the Hyper parameter optimization technigues
COS5: Create the Data Science projects,
€O | Action . Knowledge Statement | Condition | Criteria | Blooms
_ verb L | . . level
, the advanced knowledge in
i Understand s i : 2
col Bl Automanon Engincering L
| CO2 | Apply advanced technigues to solve Automation problems L3
. - P— Automation system
3 | Appl various principles for effective [.3
CO pply princp: o management
Hyper parameter optimization i
CO4 | Analvse yper : T OpAmCE L4
W] i techniques |
| €OS | Creale Data Science projecis L6
UNIT -1 \ [

Iintroduction to Auto ML: Scope of machine learning, what is AutoML? Why use AutoML and how does it help?
When do you automate ML? What will you learn? Core components of AutoML system, Building prototypa
'subsystems for each compaonent. Putting it all together as end & end AutoML System Overview of AutoML|
{libraries,

UNIT - 11 i & . [ _
Introduction to Machine Learning Using Python: Technical requirements, Machine learning, Linear regression,
‘What is linear regression? important evaluation metrics regression algorithms, Logistic regression, Importani
levaluation metrics, classification algorithms, Decision trees, Suppart Vector Machines, k-Nearest Neighbours,
Ensemble methods, Comparing the results of cdlassifiers, Cross validation: Clustering,

UNIT - 111 ' |

Data Preprocessing: Technical requirements, Data transformation, Numerical data transformation, Categorical
data transformation, Text Preprocessing, Feature selection, Feature generation. Automated Algorithm Selection:
Technical requirements, Computational complexity, Differences intraining and scoring time, Linearity versus non-
linearity, Necessary feature transformations, supervised ML, Unsupervised AutoML

UNIT - IV [

Hyperparameter Optimization: Technical requirements, Hyperparameters, Warm start, Bayesianbased
hyperparameter tuning, An example system Creating AutoML Pipelines: Technical requirements, An introduction
ta machine learning pipelines, A simple pipeline, Function Transfarmer, A complex pipeline,
UNIT -V | a - o
Dive into Deep Learning: Technical requirements, Overview of neural networks, Meuron, Activation functions, ﬂ_
feed-forward neural network using Keras: Autoencoders, Corvolutional Neural Networks. Critical Aspects of ML
and Data Science Projects: Machine learning as a search, Trade-offs in machine learning, Engagement model for 4
|t1,rpicai data science project, The phases of an engagement model.




ITuxthnuﬁs:

(1.

Sfbén]én Das, UmitMertCakmak "Hands-0n Automated Machine Learning” Packt Publishing, 2018.

Reference Books:

1.
2

EthernAlpaydin, “Introduction to Machine Learning”, MIT Prass, 2004,
Stephen Marsland, "Machine Learning -An Algorithmic Perspective”, Second Edition, Chapman and
Hall/CRC Machine Learning and Pattern Recognition Series,2014.

Mapping of course outcomes with program sulcomes

CO PO1 | POZ PO3 PO4 | PO5 PO6 | PO7 | POB PO9 | PO10 | PO11 _ESE‘I.__' PSO2
co1]| 2 | 2 _ 29, /
L coz | 1 2 3 AN W 2
| CO3 3 2 3 2 | 2
cosa| 2 | 3 3 . T I
CO5 3 3 3 3 3 [ 2
Correlation matrix
Unit | CO Program  PO(s) :Action Verh Level of
No. | Lesson % Correlati | Co's Action | BTL  Outcom and BTL(for PO1 Correlation
plan{Hr on verb e (PO) to PO11) (0-3)
s)
o £ | PO1 PO1: Apply(L3) 2
1 19 22% 3 Un démta b Lz PO2 PO2: ldentify(L3) 2
PO FO11: Thumb rule 2
rom POL: Apply(L3) 3
" i P2 PO2: Analyze (L4) 2
2 17 209, 2 €o2: Apply | L3 oA POS: Apply(L3) g
4 - rot - POLL: Thumb rule -
rot PO1: Apply(L3) 3
% roz POZ: Analyze (L4) 2
3 17 L * €o3: Apply | 13 POs POS: Apply (L3) 3
FO11 PO11: Thumb rule 2
roi PO1: Applv{L3) 3
; . Cor: FO2 POZ: Analyze (1.4) 3
1 18 20% < Analyse L4 PO PO4: Analysis (L4) 3
i PO11 PO11: Thumb rule 3
P PO1: Apply(L3) 3
roz PO2Z: Analyze (L4) 3
] 16 14% 2 CO5: Create | L6 PO4 PD4: Analysis [L4) 3
POS PO5: Create (LG) 3
roii PO1L: Thumb rule 3
100
87 W

Justification Stutemenis:

CO1: Understand the advanced knowledge in Automation Engineering

Action Verb: Understand (L.2)
POT Verb: Apply (L3)
CO1 Action verb is less than POT verd by ane level. Theretore, (he correlation 18 moderate (2)




PO2 Verb: tdentify (L3)
CO Action verb s less than PO verb by one level, Therefore, the correlation 1s moderate (2)
PO11: Thumb rule
For advanced knowledge in Automation Engineering various applications are used. Therefore, the
correlation 18 moderate (2)

CO2: Apply data science tools for stock market analysis
Action Verb: Apply (L3)

PO1: Apply(L3)
CO2 Action verb is same level as PO verb. Therefore. the correlation 1s high (3)
PO2: Analyze (L4)
CO2 Action verb is less than PO2 verh by one level. Therefore, the correlation is moderate (2)
POS: Apply (L3)
CO2 Action verb is same level as POS verb. Therefore, the correlation is high (3)
PO11: Thumb rule
For to solve Automation problems advanced techniques are applied. Therefore. the correlation is
moderate (2)

CO3: Apply vanous principles for effective Automation svstem management
Action Verb: Apply (L3)

PO1L: Apply (L3)

C0O3 Action verb is same level as PO verb. Therefore, the correlation 1s high (3)
PO2: Analyze (L4)
CO3 Action verb is less than PMO2 verb by one level, Therefore, the correlation is moderate (2)
POS: Apply (L3)

CO3 Action verh is same level as POS verb. Therefore, the correlation is high (3)
PO11: Thumb rule

For to solve Automation problems advanced techniques are applied. Therefore. the correlation is
moderate (2)
CO4: Analyse Hyper parameter optimization lechniques
Action Verb: Analvse (L4)

POT: Apply (L3)
CO4 Action verb is more than PO1 verb by one level. Therefore, the correlation is moderate (2)
PO2: Analyze (L4)
COM Action verb is same level as PO2 verb. Therefore, the correlation is high (3)
PO4: Analysis (L4)
CO4 Action verb is same level as PO4 verb. Therefore. the correlation is high (3)
PO L: Thumb rule
For some Healtheare and Biomformatics applications data science concepts are used. Therefore, the
correlation is high (3)

CO5: Create Dala Science projects
Action Verb: Create (L&)

POL: Apply (L3)

0S5 Action verb is more than PO verk by two levels. Therctore, the correlation is high (3)
PO2: Analvze (L4)

COS Action verb is mare than PO2 verb by twa levels, Therefore, the correlation is high (3)
POA: Analysis (L4)

COS Action verb s more than POJ verb by two levels. Therefore, the correlation is high (3)

POS5: Create (L6)

COS Action verb is same level as POS verb, Therefore, the correlation is high (3)
POTL: Thumb rule

For Create Data Science projects. Therefore, the correlation is high (3)



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code | Year & Sem ) L |T/mc p| G
20APE3306 | 111 Computer Vision 3] 0 [0 3|

Course Outcomes:

Alter studying the course, student will be able to

CO1: Understand the differences between bitmap and vector graphics in common digital image
formats

CO2: Apply the image enhancement techniques to improve the visual quality of digital images,
C03: Analyze the various nolse models for removing interfering signals at specific frequencies
CO4: Apply the image morphing techniques to generate compelling 2D transitions bemween images,
CO5: Analyze the Feature Extraction technigues to extract relevant features from raw dala

co Action - Knowledge Statement Condition Criteria Blooms
vcm ———————e S s — - |Evc|
the differences between incommaon digital image
C01 | Understand | bitmap and vectar formats L2
graphlcs
| the image enhancement to improve the visual
; coz Apply techniques quality of digital images etk
th ; . for removing interfering
co3 Analyze e:::}l:mus R signals at specific L4
HigReis [requencies
" . Lo generate compelllng 2D
the image morphing SR .
co4 Apply techniques transitions between images, 1.3
the Feature Extraction to extract relevant features
05| Analyze | techniques from raw dat i
UNIT -1 Digital image lundamentals 9 Hrs

:htglt?:_f image fundamentals
A simple Image formation model, Tmage sampling and quantization, Some basic ee¢lationships belween
pixels, Basic intensity transformation functions, Sampling and fourier transform of sampled functions
The discrete fourier transform of one variable, Extensions to functions of two variables(2-D discrete
fourier transform, Properties of 2-D DFT and 1IDFT, 2-D Discrete Convolution Theorem.

UNIT - 11 Image Enhancement (spatial domain) 9Hrs

Image Enhancement (spatial domain}

Histogram processing, Fundamentals aof spatial filtering, Smoothing spatial Hlters, Sharpening spatial
filters, The ]_..ap]anan-um- of second order derivative for image sharpening, The Gradient-use of first
arder derivative for image sharpening,

Image Enhancement (frequency domain)

Basics of liltering in frequency domain, lmage smoothing using lowpass frequency domain filters, Image
sharpening using highpass filters.

UNIT -1l Image restoration 9 Hrs

Image restoration

Noise Models, Restoration in the presence of noise only = Spatial fAlters, Periodic noise reduction using
Frequency domain filtering, Estimating the degradation function, inverse filtering Minimum Least
square error filtering, constrained least square filters,

Wavelet and Multiresolution processing

Matrix-based transform, Walsh-Hadamard Transferm, Slant transform, Haar transform.

UNIT = IV Imapge compression 9 Hrs




Image compression

Lossy and lossless compression schemes: Huffman coding, Run-length coding, Arithmetic coding, Block
transform coding, |[PEG.

Image Morphology: Fundamental operations, Morphological Algorithms,

Image segmentation: Peint, Line and Edge detection, Canny edge detection, Hough Translorm, Edge
linking, Thresholding, Region-based segmentation, Pixel-bhased segmentation.

UNIT -V Feature Extraction 9 Hrs

Feature Extraction

Boundary preprocessing, Boundary feature descriptor, Region feature descriptor, Principal components
as feature descriptor, Whole image feature.

Video Processing: Video Formats, Video Enhancement and Restoration, Video Segmentation,

Textbooks:
L Digital Image Processing, R, G Gonzalez and R, E. woods, Pearson Education,
Z. Handbook of lmage and Video Processing, AL Bovik, Academic Press.

Reference Books:
I__I]ig_lta_i_lmaEé.P-rncessmg and Analysis, B. Chanda and D. Dutta Mazumdar, PHI.
2. Digital Image Processing, W. K. Pratt, Wiley-Interscience.

3. Fundamentals of Digital Image Processing, A, K. Jain, Pearson India Education.

4. Pattern Classification and Scene Analysis, R. 0. Duda and P. E. Hart, Wiley.

Mapping of course outcomes with program outcomes

| CO PO1 | POZ PO3 PO4 | PO5 PO6 | PO7 | POR  PO9 PO1D | PO11 PSO1 | PSO2
|lcor| Z 3
coz| 3 3 3 3
coz| 3 | 3 3| 3 2z |
04 3 3 3 3 3 2z
| OS5 3 3 3 3 3 2
Correlation matrix
1 it Co's Action verh BTL Program POyx) sAction Verb und Level of Correlation (0-
N Outcome (PO} BTLifor PO e PO1T) 3)
-l r PO Applvil 3) p
| CO :Understand 1.2 PO2 PO2: Review(l.2) 3
POI POI: Applyv(L3) 3
; roz MO Reviewi(1.2) i
2 CO2 : Apply 3 P4 O4: Interpret(l.2) 3
Fa N - POS POS:Apply(L3) 3
)] PO Applyv(L3) A
POz PO2: Review (L2) 3
3 CO3 ; Analyze L4 PO POM: Amalyvze (14) 3
POS POS: Applyvil3) k)
P MO 1 Thumb rale 2
rO1 PO Apply(1.3) 3
PO? PO2: Review (1.2) 3
PO P03 Develop (1.3} 3
4 CO4: Apply LY pog PO ll'llerpr]:I (1.2) 3
POS POS: ApplyviL3) 3
_POT _POT: Thumb rule 2.
P PO Apply (1.3) A
P2 PO Review(.2) 3
e ; PO PO Develop (L6) 3
g |CONuAusyze L4 poa PO nuul}-azu.t:. 3
PO= POS: Apply(L3) 3
PO1I PO1EThumb Rule 2




Justification Statements ;

CO01: Understand the differences between bitmap and vector graphics in common digital
image formats

Action Verb: Understand(L2)

PO1 Verb:Apply(L3)

CO1 Action verb is greater than PO1 verb by one level. Therefore the correlation is medium (2)
PO2Z Verb : Review(LZ)

CO1 Action verb is same level as PO2 verb . Therefore the correlation is high(3)

COZ:Apply the Image enhancement technigues to Improve the visual quality of digital images
Action Verb : Apply(L3)

PO1: Apply(L3)

CO2 Action verb is same as PO1 verb. Therefore the correlation is high [3)

POZ: Review (LZ)

COZ Action verb is grater than PO2 verb. Therelore the correlation is high {3)

PO4: Interpret (L2)

CO2 Action verb is greater than PO4 verl, Therefore the correlation is high (3)

PO5: Applv(L1)

COZ Action verb is same as POS verb. Therefore the correlation is hugh{3)

CO3: Analyze the various noise models for removing interfering signals at specific
frequencies

Action Verb : Analyze(L4)

PO1: Apply(L3)

CO3 Action verb is greater than PO1 verb. Therefore the correlation is high (3]

PO2: Review (L2)

CO3 Action verb is less than as PO2 verb by one level. Therefore the correlation is high {3)
PO4: Analyze (L4)

CO3 Action verb is same as PO4 verb, Therelore the correlation is high (3)

PO5: Apply(L3]

CO3 Actlon verb is same as POS verb, Therefore the correlation is high (3)

PO11: Thumb rule

In computer vision the noise models are to remove the interfering signals. Therefore the correlation
is medium (2)

CO4: Apply the image morphing technlques to generate compelling 20D transitions between images
Action Verb : Apply (L3)

PO1: Apply(L3)

CO4 Action werb is same as PO1 verb. Therefore the correlation is high (3)

PO2: Review (L2)

CO4 Action verb is greater than PO2 verh, Therefore the correlation is high (3]

PO3: Develop (L3)

CO4 Actlon verb is same as PO3 verb. Therefore the correlation is high (3)

PO4: interpret (L2)

CO4 Action verb is greater than PO#4 verb. Therefore the correlation is high (3]

POS5: Apply(L3)

CO4 Action verh is same as PO5 verb. Therefore the correlation is high(3)

PO7: Thumb rule

The image morhing technigques are used in generate 2D transitions in the computer vision
applications by following professional ethics. Therefare the correlation is medium(2)

CO5: Analyze the Feature Extraction techniques to extract relavent features from raw data



Action Verb : Analyze [L4)

PO1: Apply(L3)

CO4 Action verb is greater than PO1 verb, Therefore the correlation is high (3)
PO2: Review (L2)

CO5 Action verb is greater than PO2 verb. Therefore the correlation is high{3)
PO3: Develop (L3)

CO5 Action verb is greater than as PO3 verb. Therefore the correlation is high(3)
PO4: Analyze (L4)

COS5 Action verb Is same as PO4 verb. Therefore the correlation Is high(3)

PO5: Apply(L3)

CO5 Action verb is greater than as PO5S verb. Therefore the correlation is high (3)
PO11: Thumb rule

We will apply these feature extraction techniques to predictions on problem statement. Therefore
the correlation is medium (2)
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Course Code | Year & Sem L |T/oLC P C |
“Z0APRIADN | ni | Robotic process Aulomation a3 0 03|
Cowrse Oulcomes: I
COL: understand the bonefits of RPA and various platforms available on the Market,
CO2: Analyze the Process methodologies and Planning for Rabotic process Autamation.
CO3: Apply the BPA Knowledge to implement different Lypes ol data table automation.
CO4: Analyze the Deployment of the Robol to establish robol connections,
CO5: Evaluate the Features of RPA to Perform Process Mining and Tasks.
CO | Action Knowledge Statement Condition | Criteria Blooms
Verh : level
the benefits of RPA and various
CO1 | understand | platforms available on the L2
Market,
the Process methodologies and for Robotic process
; cos | Andiyse | Planning ¢ _ ﬂutnnmtinni | e
to implement different
co3 Apply the RPA Knowledge types of data table L3
automation.
Co4 Analyze the Deployment of the Robaot ;Z:ﬁti_?:f:&mhm L4
COS | Evaluate | the Features of RPA S ; e S L5

UNIT -1 [HPA Foundations& RPA Skills |

What Is RPA? Flavors of RPA History of RPA, The Benefits of RPA, The Downsides of RPA, RPA Compared to BPO,
BPM, and BPA, Consumer Willingness for Automation, The Workforce of the Future. RPA Skills: On-Premise Vs,
the Cloud, Web Technology, Programming Linguages and Low  Code, OCR  (Optical Character
Hecognition),Databases, APls [Application Programming Interfaces). Al [(Artificial Intelligence), Cognitlve
Automation, Agile, Serum, Kanban, and Waterfall, BevOps, Flowcharts
UNIT - I [Process Methodologies & Planning |
Lean, Six Sigma, How to Implement Six Sipma, Six Sigma Roles and Levels, Lean Six Sigma, Finding the Right
Balance, Applying Lean and Six Sigma to RPA. Planning: The Prehimimaries, Use a Consulting Firm? RPA
Consulting: Some Case Studics; Whart to Automate? ROI for RPA, RPA Use Cases, The Plan
UNIT - Il ~_RPA Vendor Evaluation & Center of Excellence (CoE) |
Be Realistic, Check Out Third Parties, Minimum L"IpﬁbllitlEE, Who Is the User?, Funding, I“::usystem. Costs,
Training and Education, Support, Best-of-Broed wvs. End-to-FEnd, Thought Leadership and Vision, Industry
Expertize, Security, Monitoring, and Deployment, What Type of RPA?, The Design, Next-Generation Technologies
Center ol Excellence [CoE): What s the CoE? Why Have a CoE? Forming the Team, Business Analvst, Developer,
RPA Selution Architect, RPA Supervisor, What Should o CoE Bo? Comimunivation, Change Manapement, CoE Case
Study: Tntuit
UNIT - 1V Bot Development, Deployment and Monmitoring & Data
Preparation
Preliminaries, Installation of UiPath, Getting Started, Activities, Flowcharts and Segquences, Log Messapge,
Variables, Logps and Conditionals, For Each Loop, Do While Loop and While Loop, IF/THEN/ELSE Conditionals,
Switch, Debug, Common WiPath  Functions, The UiPath Orchestrator, Best Practices for Hot Development
Deployment and Monitoring: Testing, Going intn Production, Monitoring, Security, Scaling Data Preparation:
Types of Data, Big Data, The Issues with Hig Data, The Data Process, Types of Algorithms, The Pertls of the
Moonshet, Blas

UNIT - V ]Open Source RPA, Process Mining & Future of RPA |

What Is Open Source Software?, The Business Model of Open Source?, The Pros and Cons of Open Source
Software, Open RPA, UL Vision, Robot Framework. Rohocorp, Orchestra, Taglll Process Mining: 01d Way Vs
Process Mining, Backgrounder on Process Mining, How Progess Mining Works, Colonis, ProM, Signavio, Fluxicon,
ABBYY, The Future of Process Mining Future nf RPA: Consolidation and IPOs, Microsoft, Attended Aotomation,
Vertical-Specific Companies, Hype Factor, Software-as-a-Service [(SaaS) and Open Source, Chathots, Artificial
[ntellipence, Privacy and Ethics,

Textbooks:
L Tom Taulli, "The Robotic Process Automation Hoandbook”™, Apress, 2020




Reference Books:
1. Alok Mani Tripathl, “Learning Robotic Process Automation”, March 2018
2. Robotic process and Cognitive Automation by, Mary C Lacity& Leslie P Willcocks, 2018,
Dnline Learning Resources:
1. https:/ feoww uipath.com frpa/robote- process-automation
2. hups/Swww.academyuipath.com

Mappring of cowrse outoomes with program suloomes

co P [P0z [Po3 [ POs POS | Poe [ PO7 PO | POS [ POLD | PO PSO1 | PSOZ
ol 2 z f
oz | 3 3 3 - 3
Co3 3 3 3 2 2 [ 2
o4 3 3 3 ] 3
€05 | 3 3 ] 3 3 1 W 1
Correlation Matrix
Unit | CO ~ Program PO(5] :Action Verb and Level of
N, Co's Action verh  BTL Outcome BTL{lor PO1 to PO12) Correlation (0-3)
(PO)
1 ) rol1 POL1 Apply(L3) 2
CO1 Understand L2  pp2 PO3; Develop (L3) 2
POl PO1; Apply(L3) 3
o PO3 PO3: Develop [L3) 3
g | ©0%:Analyze L4 pos PO5:Apply(L3) 3
rons 7 POLLTHES Ruls 3
PO1 PO Apply(L3) 3
3 L3 ro3 PO3: Develop (L3) 3
CO3: Apply rOS POS:Apply(L3) 3
rail PO11:Thumb Rule 2
Po1 POL: Apply(L3) 3
PO PO3: Develop (L3) 3
+ L4  pas PO5: Create(L6) 1
COA :Analyze ro9 POS; Thumb Rule 3
PO1L PO11: Thumb Rule 3
ro1 POT: Apply(L3) 3
ros PO3: Develop (L3) 3
5 LS  pos PO5: Create(L6) 2
COS5 sevaluate 09 P0O9: Thumb Rule 3
ro11 PO11L: Thumb Rule 3
Justification Statements:

CO1: understand the henefits of RPA and various platforms available onthe Market
Action Verb : Understand[L2)
PO1Verb: Apply[L3)
CO1 Actlon verb is less than PO1 verb by one level. Therefore the correlation is moderate (2]
103 Verb : Develop (L3)
CO1 Action vert is less than POZ verb by one levels. Therefore the corretation is moderate (2)

(02: Analyze the Process methodologies and Planning for Robotic process Automation,
Action Verb: Analyze (1.4])
PO1: Apply (L3)
COZ2 Action verb is more than PO 1 verh. Therefore the correlationis high [3)
P0O3: Develop (L3)
COZ Action verb is more than PO2 verb, Therefore the correlation is high (3)
PO5: Apply[L3)
CO2 Action verb s more than PO2 verb, Therefore the correlation is high (3)
PO12: Thumb Rule
Process Methodologies and Planning for RPA is important to vpdate the data Processing. Therefore the Correlation is High (3)



CO3: Apply the RPA Knowledge to implement different types of data table automation.
Action Verb : Apply (L3)
PO1: Apply (13)
CO2 Action verb is same as PO1 verb. Therefore the correlation is High (3)
PO3: Develop (L3)
COZ Action verb is same as PO2 verb. Therefore the correlation is High (3)
POS: Apply(L3)
C02 Action verh is same as PO2 verb. Therefore the correlation is High (3)
PO12: Thumb Rule
RPA Knowledge is used to implement the data tables. Therefore the Correlation is moderate (2)

CO4: Analyze the Deployment of the Robot to establish robot connections.
Action Verb : Analyze (L4)
PO1: Apply(L3)
CO4 Action verb is more than POZ verb. Therefore the correlation is high (3)
PO3: Develop (L3)
CO4 Action verb is more than  PO3 verb, Therefore the correlation is high (3)
PO5: Create{L6)
CO4 Action verb Is lessthan  POS verb by two level Therefore the correlation Is low [1)
PO9: Thumb Rule
The Deployment of the Robot and Robot connection is important. Therefore the carrelation is high (3)
P0O12: Thumb Rule
Robotic connection establistion is very important Therefore the correlation is high (3)

CO5: Evaluate the Features of RPA to Perform Process Mining and Tasks,
Action Verb : Evaluate(L5)
PO1: Apply{L3)
CO4 Action verb is more than PO2 verb. Therefore the correlation is high (3]
PO3: Develop (L3)
CO4 Action verb is more than PO3 verb. Therefore the correlation is high (3]
POS5: Create(L6)
CO4 Action verbis lessthan POS verb by one fevel. Therefore the correlation is moderate (2]
P0O9: Thumb Rule
The Process Mining in the data plaved very important role . Therefore the correlation is high {3)
P0O12: Thumb Rule
Robotic Features very important in RPA Therefore the correlation is High (3)
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Lourse Year & Sem L Vg P oC ‘
Code Deep Learning Technigues LAB |
20APC3323 1m-n 0| 0 315

C it ORHE
After studying the course, student will be able tn

CO 1: Evaluate the procedures for the principles using deep learning,

CO 2: Analyze the Deep learning algorithms using learning tasks i various domains.
CO 3: Apply the Convolutional Neural Networks algorithms to solve real-world problems,
CO 4; Evaluate the Auto encoder algorithms for any real-world data,

CO 5: Apply the Generative Adversial Networks for generation using unsupervised tasks.

0O Action Verb | Knowledge Statement Condition Criteria Bloo
| ms
| level
the procedures for the using deep

€01 Evaluate principles learning

using different
types of using

learning tasks in L4
vitrious domains.

the Deep learning algorithins

coz ;
Amatyse are more appropriate for

| the Convolutional Neura to solve real- :

€O3 | Apply Netwaorks algorithms y world problems. L3

C04  Ewvaluate the Auto encoder algorithms ::rurn:*llﬂyd:ﬁ?gl_ LS
the Generative Adversial i

Co5: |-Apply Networks for generation :.m.sn;ner'vlsm =

F h tasks

List of Experiments:

1. Installing Keras and packages in Keras. {C0O1)

2. Setting up the Spyder IDE Environment and Executing a Python Program. (CO1)

3. Installing, Tenserflow and Pytarch libraries and making use of them, (CO1)

4, Train the model to add two numbers and report the result. {CO1)

5. Train the model to multiply two matrices and report the result using keras, (CO1)

6. Train the model to print the prime numbers using Keras. Recurrent Neural Network

7. Recurrent Neural Network [CO2)

a. Numpy implement of a simple recurrent neural network

b. Create a recurrent layer in keras

c. Prepare IMDB data for movie review classification problem.

d. Train the model with embedding and simple RNN layers.

e. Plot the Results

8. Consider temperature-forecast as one the example for recurrent neural netwark and implement the
following, (CO2)

a. Inspect the data of the weather dataset

b. Parsing the data

c. Plotting the temperature time series

d, Plotting the first 10 days of the temperature time series

5§, Train a sentiment analysis model on IMDE dataset, use RNN layers with LSTM/GRLU notes, Convolutional
MNeural Networks {CO3)




10, Convolutional Neural Networks (CO3)

a. Preparing the IMDB data

b. Train and evaluate a simple 1D convent an IMDBE Data

¢, Train and evaluate a simple 1D convent on temperature prediction data

11, Applying the Convolution Neural Network on computer vision problems, (CO4)

12, Image classification on MNIST dataset (CNN model with Fully connected layer), Long short-term memaory
network (CO4)

13. Long short-term memory network (CO5)

a. Implement LSTM using LSTM layer in keras

b, Train and evaluate using reversed sequences for IMDB data

c. Train and evaluate a bidirectional LSTM for IMDB data

14. Develop a traditional LSTM for sequence classification problem. Autoencoders (CO5)

15, Applying the Autoencoder algorithms for encoding the real-world data. Generative Adversial Networks
{CD3)

16, Applying Generative Adversial Networks for image generation and unsupervised tasks. (CO5)

PROJECTS:
1) Write a program for Multilabel Movie Poster Classification,
2) Write a program for Predicting Bike-Sharing patterns

Textbooks:

1. Deep Learning by lan Goodfellow, Yoshua Bengio and Aaron Courville, MIT Press

2. Deep Learning A practitioner’s approach- josh Patterson and Adam Gibson, OREILLY
3. The Elements of statistical learning by T.Hastie,R Tibshirani, and J.Friedman, Spinger.
4,Probabilistic Graphical Models, Koller, and N. friedman, Mit Press

Reference Books:

1.Bishop, C. .M., Pattern Recognition and Machine Learning, Springer, 2006.

2 Yegnanarayana,B., Artificial Neural Netwarks PHI Learning Pvt.Ltd, 2009,

3.Golub, G.H., and Van Leoan, C.F., Matrix Computations, JHU press, 2013,

4. Satish Kumar, neural Networks: A Classroom Approach, TataMcGraw Hill Education, 2004. References: lan
Goodfellow, YoshuaBengio, Aaraon Courville, "Deep Learning (Adaptive Computation and Machine Learning
series)”, MIT Press, 2016.

Online Learning Resources/Virtual Labs/ Extensive Reading:
1) Introduction to Deep Learning Course | Intreduction to Deep Learning Course (rses- dicourse.github.io)
2) Deep Learning | Introduction to Long Short Term Memory — GeeksforGeeks
3) http://www deeplearning net/
4) https://www deeplearningbook.org
5) https://developers google.com/machinelearning/crash-course/miintro
JAoronto.edu/~frit
7} http://nerualnetworksandeeplearning com

Mappiing of course aulcames with prograom duleones

CO | P01 POZ PD3 | PO4 | PO | PDB | PO7 | POB | P09 | POLD | PO11 | PSO1 | PS02
Co1 3 2 3

(co2| 3] 5] 1] 3 !

cos| 31| 2 3 3 1

CO4 3 ] 3

COs A 2 3 3 2




Correlation matris

Unit -~ g‘;“r‘:"‘ PO(s) : Action Verb and BTL :::::l;ii -
N Co's Action verb giiihd (for POL to PO11) e

(PO} 3}

pO1 PO1: Apply(L3) [ 3

1 C0O1: Evaluate L5 | po2 PO2: Formulate (L&) 2

L | PO+ | POA: Analyze (r4) 3

P POL: ApplviL3) 3

roz POZ: Review [LZ) 3

z COZI Avniine Lt pos PO3: Design(L6) 1

PO PO4: Apply(l3) 3

PO1 | POL:ApPIVLY) 3

roz PO2Z: Analyze (L4) z

3 CO3: Apply L3 rOd PO3: Develop[L3) 3

ros POS: Apply (L3) 1

P11 PO11: Thumb rule ]

| ro1 | Po1: Apply(L3) POZ: 3

_ ‘ roz Formulate [L6) PO4: 2

4 | CO4: Evaluate LS| poa Analysis (L4} PO11: 3

P11 Thumb rule 3

ro POL: Apply(l3) 3

PO2 POZ: Analyze (L4) 2

£ CO5: Apply L3 PO3 PO3: Develop(L3) 3

ros FOS: Apply [L3]) 3

PrO11 FOLL: Thumb rule z

Justification Statements:

CO 1: Evaluate the procedures far the principles using deep learning.
Action Verb: Evaluate (L5)

PO1: Apply (L3)

CO1 Action verh is more than PO1 verh, Therefore, the correlatian is high (3)
POZ: Formulate (L6)

CO1 Action verb is less than PO2 verh by one level, Therefore, the correlation Is moderate (2)

PO4: Analysis (L4)
CO1 Action verb is more than PO4 verh, Therelore, the correlation i1s high [3)

CO 2: Analyze the Deep learning algorithms using learning tasks in various domalns,
Action Verb: Analyze (L4)

PO1 Verh: Apply (L3)

COZ2 Action verb is more than PO verh, Therefore, the correlation is high (3)

P02 Verb: Review (L2])

CO2 Action verb is more than POZ2 verb, Therefore, the correlation is high {3)

PO3 Verb: Design(L6)

CO2 Action verb is less than PO3 verb by two levels, Therefore, the correlation is low (1)
P04 Verb: Apply (L3)

CO2 Action verb is more than PO4 verb, Therelore, the corvelation is high {(3)

CO 3: Apply the Convolutional Neural Networks algorithms to solve real-world problems.

Action Verb: Apply (L3)
POT: Apply (L3)
CO3Action verb is same as POY verb. Therefore, the correlation is high (3)




PO2Z: Analyze (L4)

CO3 Action verb is less than as PO2 verb by one level, Therefore, the correlation is moderate (2)
PO3: Develop (L3)

CO3 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

PO5: Apply (L3)

CO3 Action verb is same as POS verb, Therefore, the correlation is high (3)

PO11: Thumb rule

Using orange to visualize real world solutions the correlation is moderate (2)

CO 4: Evaluate the Auto encoder algorithms for any real-world data.

Action Verb: Evaluate [L5)

PO1: Apply (L3)

CO4 Action verb is more than PO1 verb. Therefore, the correlation is high [3)

PO2: Formulate (L&)

CO4 Action verb is less than PO2 verb by one levels, Therelore, the correlation is moderate (2)

PO4: Analysis (L4)

CO4 Actlon verb Is more than PO4 verh. Therefore, the correlation is high (3)

PO11: Thumb rule

For some of Linear Data Structure applications, array and structure concepts are used to write
programs. Therefore, the correlation is high (3]

CO 5: Apply the Generative Adversial Networks for generation using unsupervised tashs,
Action Verb: Apply (L3)

PO1: Apply (L3)

CO5 Actlon verb is same as POL verb, Therelore, the correlation is high (3)

PO2Z: Analyze (L4)

COS5 Action verb is less than as POZ verb by one level, Therefore, the correlation is moderate(2)
PO3: Develop (L3)

COS5 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

POS5: Apply (L3)

CO5 Action verb is same as POS verh, Theretore, the correlation is high (3)

PO11: Thumb rule

Using orange to visualize real world solutions the corvelation is moderate (2)
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Course Outcomes:
Adler studying the course, student will be able 10

€O 1: Evaluate the semantics and pragmatics of English language for text processing.
CO 2: Analyze the CORPUS linguistics based on digestive approach using Text Corpus method,
CO 3: Apply the Pre-processing NLP* Techniques to generate POS Tagging's

CO 4: Apply the language Modelling and Statlstical Machine translation to Perlorm POS Tagging's,
CO 5: Analyse the NLF Technigues to perform text alignment and Text Patterns.

CO | Action Knowledge Statement | Condition | Criteria AN | Blooms
Verh level
the semantics and
CO1 | Evaluate pragmatics of English for text processing LS
Aanguage e — 4 N
the CORPUS linguistics | using Text
CO2 | Analyze hased on digestive Corpus 1.4
appedach mothod, A
the Pre-processing NLP -
. CO3 | Apply 'I:Ef_h_’f‘_if]lll_'?s;_ 5 -tu gineratf.- POS Tagging's L3
the sultable language
co4 | Appl Macleling anil to Perform POS Tagging’s 13
PPYY Statistical Machine 888
translation
cos | Ani the NLP Technic to Perform text alignment L4
| niyze | BTy TeRan IHEEF' _ _::r'tr] Text Patterns .
List of Experiments:

1. Word Analysis (CO1)
2. Word Generation (CO1)
3. Morphology (CO2)
4. N-Grams|CO2)
5. N-Grams Smoothing(CO3)
6. POS Tagging: Hidden Markov Madel (CO3)
7. POS Tagging: Viterbi Decoding (CO4)
8, Building POS Tagger (CO4)
9. Chunking (CO5)
10. Building Chunker (CO5)

Refer: Jinl

-fiith.viabs.ac.i

References:

L. Jurafsky D, Martin | H, Speech and Language Processing: An Introduction to Natural Language Processing,
Compultational Lingulstics and Speech Recognition, 2nd edition,
2. James Allen, Natural Language Understanding, 2nd Edition, 2003, Pearson Education.
3. Natural Language Processing, A paninian perspective, Akshar Bharathi, Vineet Chaitanya, Prentice ~Hall of
India. Online Learning Resources/Virtual Labs: 1. Natural Language Pracessing in TensorFlow | Coursera




Mapping of course outcomes with program outcomes

cO | PO1| POZ PO3 PO4 | PO5S PO6 | PO7 | POB8 PO9 | PO10 | PO11  PSO1 | PSO2
co1| 3 2 2
coz | 3 3 3 3 2
o3| 3 2| & 3 2 |
C€o4 | 3 3 3 3 - z
cos | 3 3 3 3 2 2z
Correlation matrix
Unit BTL g:::;::: PO{s): Action Verb and I :{:‘::::[Ttiun (-
No. Co’s Action verb BTL (for PO1 to PO11)
(PO) 3)
PO1 PO1: Apply(L3) ! 3
1 CO1: Evaluate L5 PO2 PO2: Formulate[L6) 2
PO3 PO3:Design(L6) Z
| ro1 | PO1: Apply(L3) 3
POZ POZ: Identify (L3) 3
2 CO2: Analyze L4 | PO3 PO3: Develop(L3) 3
PO5 PO5: Apply (L3) 3
PO11 PO11: Thumb rule 3
PO1 PO1: Apply(L3) 3
P02 PO2: Analyvze (L4) y
3 CO3: Apply L3 O3 PO3: Develop{L3) 3
POS POS: Apply (L3) 3
PO11 PO11: Thumb rule 2
PO1 | PO1: Apply(L3) 3
POZ PO2: Identify (L3} 3
4 CO4: Apply L3 | PO3 PO3: Develop(L3) 3
PO5 PO5: Apply (L3) 3
PO11 | PO11: Tlrlugih Eule 2
| pon PO1: Apply(L3) 3
PO2Z PO2L: Identify (L3) 3
5 | COB Anaiyse 14 | pos PO3: Develop(L3) 3
POS 3

| ustill&ﬁt‘in;l_ Statements :

POS: Apply (13)

CO 1: Evaluate the semantics and pragmatics of English language for text processing. Action

Verb: Understand [L2)
PO1 Verb: Apply (L3)

CO1 Action verb is less than PO1 verb by one level, Therefore, the correlation is moderate [2)

PO2 Verl: Review(L2)

C01 Action verb is same as P02 verb. Therefore, the correlation is high (2]

POZ:Develop(L3)

CO1 Actlon verb is less than PO3 verb by one level, Therefore, the correlation is moderate (2)

CO 2: Analyze the CORPUS hinguistics based on digestive approach using Text Corpus method.

Action Verb: Analyze (L4)
PO1: Apply (L3)




CO2 Actlon verb is more than as PO1 verb. Therefore, the correlation {5 high (3)

PO2L: idetify[L3)

CO2 Actlon verb is more than as PO2 verb. Therefore, the correlation s high [3)

PO3: Develop (L3)

C02 Action verb is more than as P02 verb. Therefore, the correlation is high (3}

POS5: Apply [L3)

C02 Actlon verb is more than as PO5S verb. Therefore, the corvelation is high [3)

PO11: Thumb rule

Text Corpus method 15 used lor to solve the text based problems the correlation is high (3)

CO 3: Apply the Pre-processing NLP Techniques to generate POS Tagging's.

Action Verb: Apply (L3) PO1:

Apply (L3)

CO3 Action verh is same as PO1 verb. Therefore, the correlation is high (3]

PO2: Analyze (L4)

CO3 Action verb is less than as PO2 verb by one level, Therefore, the correlation is
moderate (2)

PO3: Develop[L3)
CO3 Action verb is same as P03 verb. Therefore, the correlation is high [(3)

PO5: Apply (L3)

CO3 Action verb is same as POS verb. Therefore, the correlation is high (3)

PO11: Thumb rule

NLF Techniques are used to generate solution for POS tagging's the correlation is moderate
(2)

CO 4: Apply the language Modelling and Statistical Machine translation to Perform POS Tagging's.
Action Verb: Apply (L3) PO1:

Apply (L3)

CO4 Action verb is same as PO1 verb. Therefore, the correlation is high (3)

PO2: idetify(L3)

C04 Action verb is same as PO2 verb. Therefore, the correlation is high {3)

PO3: Develop (L3)

C0O4 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

PO5S: Apply [L3)

CO4 Actlon verb is same as PO5S verb, Therefore, the correlation is high (3]

PO11: Thumb rule

language Modelling and Statistical Machine translation to Perform POS Tagging's the correlation
is moderate (2)

CO 5: Analyse the NLP Techniques to perform textalignment and Text Patterns,
Action Verb: Analyze [L4) POT:

Analyze (L4]

CO5 Action verb is same as PO1 verb. Therefore, the correlation is high (3]
POZ: idetify(L3)

CO5 Action verb is more than POZ verh. Therefore, the correlation is high (3]
PO3: Develop (L3)

COS5 Action verh is more than PO3 verh. Therefore, the correlation is high [3)
PO5: Apply [L3]

COS5 Action verb is more than PO5 verh. Therefore, the correlation is high (3)
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Code
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Course Qulcomes:
Alter studying the course, student will be able o
CO 1: Evaluate the Big data Configure Hadoop to perform File Management Tasks.

CO Z: Apply the MapReduce programs real time works to word count, weather data set and
sales of a company
CO 3: Analyze the big data sets using Hadoop distributed file systems and MapReduce.
CO 4: Apply the different data storages tools using Hive and Hadaop

CO 5: Apply the different data processing tonls using Hive and pig, Spark

Im-1

[Common to: AIDS, AIML)

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al & ML)
Year & Sem Big Data Analytics Lah

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

L | T/CLC

jo| o

3 15

1. Install Apache Hadoop{CO1)

2, Develop a MapReduce program to calculate the frequency of a given word in a given file, (CO1)

Cco Action Verb  Knowledge Statement Condition Criteria EBloo
ms
level

the Big data Configure B gerinem Frie

Co1 Evaluate Had B tals gurc Management L5

adoop Tasks
toword count,
weather
the MapReduce programs dataset and
CoZ ApPly real time works sales nf a =
company
ﬁgtng Hadoop
co3 Analyze the big data sets 'IJ'S.mhmEd file L4
systems and
= MapReduce !
the different data storages using Hive and
ot [ Aeely  tools Hadoop 4 -
using Hive and plg,

COs Appl¢t the Qii[erent data processing Spark 13

toi s

List of Tasks

3, Develop a MapReduce program to find the maximum temperature in each year.[CO1)
4, Develop a MapReduce program to find the grades of student's.{CO1)

5, Develop a MapHeduce program to implement Matrixs Multiplication (C0O2)
f. Develop a MapHeduce to find the maximom electrical consumption in each year given electrical
consumpton for each month in each year,[COZ)

7, Develop a MapReduce to analyze wealther data set and print whether the day is shinny or cool

day. (CO2)
8. Develop a MapReduce program to find the number of products sold in each country by
considering sales (CO3)




9, Develop a MapReduce program to find the tags assoclated with ecach movie by analyzing movie
lens data [C0O3)

10, XYZ.com 5 an online music website where users listen to various tracks, the data gets
collected which is given below. The data is coming in log files and looks like as shown below.(CO3)

L serid lrockld Shne Hadm S

L

1
id i [N}

N}

R B
"

11, Develop a MapReduce program to find the (requency ol boaoks published eachyear and find In
which year maximum number of books were published usingthe following data. (CO4)

Rzt by sl e d Laniciage 0 ol g
npdecuoe proorans o dashvey Titani find the avelraige Jav af the peopie |BTh Ml
L e

l'itls
-.ll'l,l | L
I- I- wik .;‘

mivin dota s T

Column 1 :Passengerl d Column 2: Survived (survived =0 &died=1)

Column 3 :Pclass Column 4! Name

Column 5 : Sex Column 6 Age

Column 7 :SibSp Column 8 :Parch

Column 9 : Ticket Colummn 10 : Fare Title Auther Published year Author country
Language No of pages

Column 11 :Cabin Column 12 : Embarked

13. Develop a MapReduce program to analyze Uber data set to find the days on which each
basement has more trips using the following dataset (CO4)

Nlve Uper datnscl omiEests of o oodimis 1hey ar

lispatc g 5 Ll boe AT wWine vt e led

14. Develop a program to calculate the maximum recorded temperature by yearwise for the weather
dataset in Pig Latin[CO4)

15. Write queries to sort and aggregate the data in a table using Hive{)L.[CO5)

16, Develop a [ava application to find the maximum temperature using Spark, (C05)

Text Books:
1. Tom White, "Hadoop: The Definitive Guide” Fourth Edition, O'reilly Media, 2015,

Reference Books:

1. Glenn |. Myatt, Making Sense of Data, John Wiley & Sons, 2007 Pete Warden, Big Data
Glossary, O'Reilly, 2011.

2. Michael Berthold, David [iHand, Intelligent Data Analysis, Spingers, 2007,

3. Chris Eaton, Dirk DeRoos, Tom Deutsch, George Lapis, Paul Zikopoulos, Uderstanding Big Data
: Analytics for Enterprise Class Hadoop and Sireaming Data, McGrawHill Publishing, 2012,

4, AnandRajaraman and Jeffrey David Ulman, Mining of Massive Datasets Cambridge University
Press, 2012

Mapping of course outcomes with program outcomes

L co PO1 | POZ PO3 | PO4 | PO5S PO6 | PO7 | POB PO9 | PO10 | PO11 | PSO1 | PSO2
co1 |3 |1 3
coz |3 [2 |3 3 2
€03 |3 |3 1 2 1
co4 |3 [z |3 3 2
€05 |3 2 |3 3 2 |




Corrclation matrix

Unit - g::f;::’ PO(s) : Action Verb and :;:f::t —
No. | Co's Action verb ’ BTL (for PO1 to PO11)

(FO) 3)

PO1 POT; Apply(L3) 3

1 CO1: Evaluate L5 | PO2 PO2: Formulate {L6) 1

| PO4 PO4: Analysis (L4 3

PO PO1: Apply(L3) 3

P02 PO2: Analyze (L4) 2

2z CozZ: Apply L3 | PO3 PO3: Develop{L3) 3

PO5 PO5: Apply (L3) 3

rol1 PO11: Thumb rule F 4

PO1 PO1: Apply(L3) 3

PO2 PO2: Review (L2) 3

R 4 poa PO3: Design(L6) 1

PO4 PO4: Apply[L3) 2

ra PO1: Apply(L3) 3

P2 PO2: Analyze (L4) 2

4 CO4: Apply L3 | PO3 PO3: Develop{L3) 3

P05 PO5: Apply (L3) 3

PO11 PO11: Thumb rule 2

Po1 PO1: Apply(L3) 3

PO2 PO2: Analyze (L4) Zz

5 CO4: Apply L3 | PO3 PO3: Develop(L3) 3

POS PO5: Apply (L3) 3

PO11 PO11: Thumb rule 2

Justification Statements:

CO 1: Evaluate the Big data Conflgure Hadoap to perform File Management Tasks,

Action Verb: Evaluate [L5)
PO1: Apply (L3)

CO1 Action verb is more than POL verb, Therclore, the correlation is high (3)

PO2: Formulate (L6)

CO1 Action verb s less than PO2 verb by one levels, Therelore, the correlation is moderate (2)

PO4: Analysis (L4)

CO1 Action verb is more than P04 verb. Therefore, the correlatian is high{3)

CO 2: Apply the MapReduce programs real time warks to word count, weather data set and

sales of a company
Action Verb: Apply (L3)
PO1: Apply (L3)

CO2 Action verb Is same as PO1 verb. Therefore, the correlation is high (3)

PO2: Analyze (L4)

CO2 Action vorb is less than as FO2 verh by one tevel, Therefore, the correlation is modoerate(2)

PO3: Develop (L3)

CO2Z Action verb is same as PO3 verb. Therefore, the correlation is high (3)

POS5: Apply (L3)

CO2 Action verb is same as PO5S verb, Therelore, the correlation is high {3)




PO11: Thumb rule
Using orange to visualize real world selutions the correlation is moderate (2)

CO 3: Analyze the big data sets using Hadoop distributed file systems and MapReduce,
Action Verb: Analyze [L4)

PO1 Verb: Apply (L3)

CO3 Actlon verb is more than PO1 verb. Therefore, the correlation Is high (3)

PO2Z Verb: Review (L.2)

CO3 Action verb is more than PO2 verb, Therefore, the correlation is high (3)

PO3 Verb: Design(L6)

CO3 Action verb is less than PO3 verb hy two level. Therefore, the correlation is low (1)

PO4 Verb: Apply (L3)

CO3 Action verb Is less than PO4 verb by one level. Therelore, the correlation is moderate (2)

CO 4: Apply the different data storages tools using Hive and Hadoop

Action Verb: Apply [L3)

PO1: Apply (L3)

CO4 Action verb is same as PO1 verb. Therefore, the correlation is high {3]
PO2: Analyze (L4)

CO4 Actlon verb is less than PO2 verb by one level. Therefore, the correlation |s moderate (2)
PO3: Develop (1.3)

CO4 Actlon verb is same as PO3 verb, Therefore, the correlation is high (3)
POS5: Apply (L3)

CO4 Action verb is same as POS verb. Therefore, the correlation is high (3]
PO11: Thumb rule

Using orange to visualize real world solutions the correlation is moderate (2)

CO 5: Apply the different data processing tools using Hive and pig, Spark
Action Verb: Apply (L3)

PO1: Apply (L3)

COS5 Action verb is same as PO1 verb. Therefore, the correlation is high (3)

PO2: Analyze (L4)

COS5 Action verb is less than PO2 verb by one level. Therefore, the correlation Is moderate (2)
PO3: Develop (L3)

COS5 Action verb is same as PO3 verh, Therefore, the correlation is high (3)

POS5: Apply [L3)

CO5 Action verb is same as PO5 verb. Therefore, the correlation is high (3]

PO11: Thumb rule

Using orange to visualize real world solutions the correlation 1s moderate (2)
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Course Outcomes:

Alter studying the course, student will be able to

CO1: Understand the importance of verbal and non-verbal skills

CO2: Apply the interpersonal and intrapersonal skills

CO03: Apply the grammancal structures to formulate sentences and correct word forms.
CO4: Understand the trust among people and develop employability skills

CO05: Evaluate the skills needed lor approaching different types of interviews,

CO | Action Verb Knowledge Statement Condition | Criteria B:::;? i

i1 Understand the importance of verbal and L2
non-verbal skills
2 Apply the interpersonal and L3
intrapersonal skills
3 Apply the grammatical structures to formulate sentences L3
and correct word forms.

4 Understand the trust among people and L2
develop employability skills

| 5 Evaluate the skills needed for approaching different L5
types of intervicws,

UNIT = I

Grammar: Articles, Prepositions, Antonyms, Synonyms.

Vocabulary: Basics of Communication (Definition, Types of communication). Impertance of
body language in corporate culture, Body language [ Facial expressions - eye
contact - posture - gestures - Proxemics - Haptics - Dress Code - Paralanguage -
Tone, pitch, pause & selection of words), Impromptu speeches,

Articles:
Web links:

Prepositions:

Web links: https://www.grammarbook.com/grammar/probPrep.asp
Antonyms, Synonyms.

Web links: https:/dvwww.youtubecom/watchiv=-mLRoxWMHdAI

-antpdf

Basics of Communication (Definition , Types of communication),

Web links: https://wikieducator.org/INTRODUCTION TO COMMUNICATION

Importance of body language in Corporate culture
Web links: : " | i :

Body language ( Facial expressions — eye contact - posture — gestures - Proxemics — Haptics -
Dress Code - Paralanguage -Tone, pitch, pause & selection of words)
Web links: hitps://openlibump.edu/communication/chapier/4-2-types-of-nonverbal-
ey
https:/Senwikipediaorg/wiki/Nonverbal communication

Impromptu speeches,




UN IT Il

Grammanr: Tenses, [dioms and Phrases, One word substitutes.

Vocabulary: Public speaking - Oval presentotions, writing skills - Short Essay writing and
E- mail writing.

Tenses

Web links: https:/ /www.englisch-hilfen.de/en/prammar fenglish_tenses.htmj;

https:/fonlymyenglish.com/tenses/;

hitps://www.englishpage.com/verbpage /verhtenseintro.html:

https: //www.englishclub.com /grammar/verb-tenses.htm

Idioms and Phrases;

Web links: https://www.britannica.com/list/7-everyday-english-idioms-and-where-they-come-
from
https://eslexpat.com/english-idioms-and-phrases/:
ffonll ldioms /-

4]

One word substitutes:

Web links: hitps.//www.careerpowerin/one-word-substitutionhtml;
Public speaking - Oral presentations

Woeb linles:https: / fegyvankoshacin /bitstream /123456789 /26773 /1 /Unit-14.pdf;

o 0 5 £

les /i

methods-of-delivery/

Writing skills - Short Essay writing and E-mail writing.

Web links: memwmmmumwmw

mgaﬂ:uuumﬁinmm_e:emml:mmmlw
UNIT - 111 -

Grammar : Direct and Indirect speeches, Active and Passive voice, Drawing inferences {reading

comprehensions and listening comprehensions)

Vocabhulary: Leadership Skills - Negotlation skills - Team-building - Debate, Leadership
Skills — Negotiation skills - Team-building

Direct and Indirect speeches:

Weh links: https://onlymyenglish.com/direct-and-indirect-speech/
https:/Aearnenglish.britishcouncilorg/grammar/b1-b2-grammar/reported-speech-1-

statements

Active and Passive voice,
Web links: https://www.englishclub.com/grammar/passive-voice htm
e - - W . e U
https:/ /npsedu /web fowe frevising- ive-voice-into-active-voice
Drawing inferences (reading comprehensions and listening comprehensions)

Web links: hitps://www.readingrockets.org/strategies/inference

hnna. i 5!![”:!!: Eﬂmﬂl'!‘hl:l]iI'ﬂI:IEﬂIlEtEE!i'III.‘I et IEZ“ &ﬂt iin Eulﬂuug.ﬂ“lh:nu;g-hﬂmgn-

making html
Vocabulary: Leadership Skills - Negotiation skills - Team-building - Debate.
Leadership Skills - Negotiation skills - Team-building

Web links: hips://onlinehbs.edu/blog/posi/negotiation-skills



Debate:
Web links: hnumﬁnmmhﬁsm&mnmﬂmm:mmui

hl:tn': S iwww edugov.mh. fnfki?fturhﬂcwtudfﬁ'ame found sr2/fins/tn-13.pdf
UNIT - 1V:
Grammar: Common errors, Rearrangement of sentences,
Vocabulary: Resume writing. Pre-interview preparation . Group discussion,

Common errors, Rearrangement of sentencf:s
Web links:
L1 S=S001-po- W
https: /f'www.youtube.com//watch?v=eBn0 3«2+ kZs
Vocabulary: Resume writing, Pre-interview prepariation , Group discussion,
Web links; me r.mn,-"w..:m.h"v-l"ﬂg -7 smid
h " S Tu=- h22Fk
UNIT - V;
Grammar : Verbal ability tests,
Vocabulary: Mock interviews, Post interview Etiguette.
Verbal ability tests.
Web links: https: Ifnr:_nm'ita cum,hnlnix Eanlbh \-E't'bzll-uuestmngi

https//
https:/ fwww allindiaexams, lnhmllm_l leat.-"ut;_llms genr_[gl-m;glgh-[usl,{-ﬁl

Vocabulary: Mock interviews, Post interview Etiquette.

Web links: https//www youtubecom/watch?v=£0LCMa2Qbd E

https:/ fwwawe riprecruiter com fblop/fthe-right-way-to-follow- up-after-a-job-interview /
https:/ S youtubecom Savmtch?v=Klo D1 9uoxt8

References:

1. Barun K. Mitra, "Personality Developmentand Soft Skills”, OXFORD Higher Education
2018.
. Alka Wadkar, “Life Skills for Success”, Sage publications 2016.
. Robert M Sheffield, "Developing Soft Skills”, Pearson, 2010,
. Dana Booher, "Communicate with Confidence” Tata megraw hill, 1994,
B.N. Gosh, "Managing Soft skills for Persenality development”, Tata mcgraw hill 2012,
» Michael Swan, "Practical English Usage®, Oxford publications.
. Raymond Murphy, “English Grammar in Use”, Cambridge 5t Edition
. Norman Lewis, "Word Power Made Easy”, Penguin Publishers.
. Advanced Grammar in Use A Self-Study Reference and Practice Book for Advanced Learners
of English 3" Edition , Cambridge
Correlation of COs with the POs & PS0s

C 0NN W R

Course
Outcames

COs PO1 | POZ  PO3 | PO4 POS | POG | PO7 | POB | PO9 | PO10 | POLL

o1 2

()

co2

Id

o3

(]

Co4

Co5 3

*3: Highly Correlated, 2: Moderately Correlated, 1: Weakly Corvelated



CO-PD mapping justification:

C | Percentage of contact co Program | PO{s): Actionverb | Level of
0 | hours over the total Outeom and BTL Correla
planned contact hours e (PO) {for PO6to PO11) tion
(Approx. Hrs) % corr | Verh BTL [0-3)
r
|1 |09 21 |3 Understand | L2 PO6& Thumb Rule 2
2 |09 21 |3 Apply L3 PO9 Thumh Rule 2
|3 |04 14 |2 | Apply L3 POTG Thumh Rule 2
|4 | 06 14 |2 Understand | L2 09 Thumhb Rule 2
5 | 06 14 2 Evaluate L5 PO11 Thumb Rule 3

CO1: Understand the importance of verbal and non-verbal skills

Action Verb: Understand (L2)

CO1 Action Verb Understand is of BTL 2. Using Thumb rule, L2 correlates POS o PO11 as

muoderate (2].

C02: Apply the interpersonal and Intrapersonal skills

Action Verb: Apply (L3)

CO2 Action Verb Apply is of BTL 3. Using Thumb rule, L3 correlates POG6 to PO11T as moderate (2]

CO3: Apply grammatical structures to formulate sentences and correct word forms,
Action Verb: Apply [L3]}

CO3 Action Verb Apply is of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate (2}

Co4:

Action Verb: Understand (LZ)

Understand trust among people and develop employability skills

C04 Action Verb Understand is of BTL 3. Using Thumb rule, L2 correlates POG to PO11 as

moderate [2].

C05: Evaluate the skills necded for approaching different types of interviews.

Action Verb; Evaluate [L5)

CO5 Action Verb Evaluate is of BTL 5. Using Thumb rule, L5 correlates PO6 to PO11 as high (3).




ANMAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [Al & ML)
Course Code  Year & Sem Litmac) P | C
S0AMCI904 T PROFESSIONAL ETHICS AND HUMAN VALUES > o ol o

Course Qulcomes:

After studying the course, student will be able to

CO1: Understand the sustained happiness theough identifying the essentials of human values and
skills.

C02: Understand the importance of Values and Ethics in their personal lives and professional
CArgers.

C03: Understand the rights and responsibilities as an employee, team member and a global
citizemn.

CO4: Understand the importance of trust, mutually satisfving human behavior and enriching
interaction with nature.

CO5: Understand appropriate technologies and management patterns to create harmony in
professional and personal lile.

| CO | Action Verb | Knowledge Statement Condition Criteria Blooms
level
[ 1 Understand | The sustained through identifying L2

happiness the essentials of
human values and
skills
2 Understand | the importance of in their personal L2
Values and Ethics lives and
prvfessional
CArCErs,
3 Understand | the right= and as an emplovee, L2

team member and a
glabal citizen.

the importance af trust, L2
mutually sptisfying
human behavior and
enriching interaction
with nature,

responsibilities

4 Understand

5 Understand

‘appropriate

technologies and
management patterns

to create harmony
in professional
and personal life.

L2

UNIT - | 9 Hrs

Introduction to Human Values: Need, basic Guidelines, Content and Process for Value Education, Self
Exploration - 'Natural Acceptance' and Hxperiential Validation. Continuous Happiness and Prosperity
- A look at basic Human Aspirations. Right understanding, Relationship and Physical Facilities,
Understanding Happiness and Prosperity correctly,

UNIT - 11 GHrs

Understanding Harmony In the Family and Society: Harmony in Homan Human Relationship:
Understanding harmony in the Family the basic unit of human interaction. Understanding values in
human - human relationship; meaning of Nyaya and program for its fulfillment to ensure Ubhay-
tripti; Trust [(Vishwas) and Respect ( Samman) as the foundational wvalues of relationship.
Understanding the harmony in the society [ society being an extension of family). Visualizing a
umiversal harmoninus order i society - Undivided Society [ Akhand Samaj), Umniversal (Order |
Sarvabhaum Vyawastha) - from family to world Fimily!

LINIT - 110 9 Hrs

Introduction to Professional Ethics: Basic Concepts, Governing Ethics, Personal & Professional Ethics,
Ethical Dilemmas, Life Skills, Emotional Intelligence, Thoughts of Ethics, Value Education,




Dimensions of Ethics, Profession and professionalism, Professional Associations, Professional Risks,
Professional Accountabilities, Professional Success, Ethics and Profession.

UNIT - IV 9 Hrs
Professional Practices in Engineering: Work Place Rights & Responsibilities, Professions and Norms of
Professional Conduct, Norms of Professional Conduct ws. Profession; Responsibilities, Obligations and
Moral Values in Professional Ethics, Professional codes of ethics, the himits of predictability and
responsibilities of the enginecring profession, Central Responsibilities of Engineers — The Centrality ol
Responsibilities of Professional Ethics; lessons from 1979 American Airlines DC-10 Crash and Kansas
City Hyatt Regency Walk away Collapse.

UNIT -V 9 Hrs

Global issues in Professional Ethics: Introduction - Cuarrent Scenario, Technology Glabalization of
MNCs, Inmternational Trade, World Summits, lssues, Business Ethles and Corporate Governance,
Sustainable Development Ecosystem, Energy Concerns, Ozone Depletion, Pollution, Ethics in
Manufacturing and Marketing. Media Ethics, War Ethics, Bio Ethics, Intellectugl Property Rights.

_‘T‘Extbnnksé'

1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values and Professional
Ethics.
2. Professional Ethics: R. Subramanian, Oxford University Press, 2015. 3. Ethics in Engincering
Practice & Rescarch,

Caroline Whitheck, 2e, Cambridge University Press 2015,

Reference Books:

1. Prof. K. V. Subba Raju, 2013, Success Secrets for Engineering Students, Smart Student
Publications, 3rd Edition.
2. Ivan llich, 1974, Energy & Eguity, The Trinity Press, Worcester, and HarperCollins, USA
3 Engineerving Ethics, Concepts Cases: Charles E Harris Jr., Michael 5 PritchaMichael | Rabins, 4e |
Cengage learning,
2015,
4 Business Fthics concepts & Cases: Manuel G Velasquez, Ge, PHI, 2008.

Online Learning Resources:

hrtps://www.youtube com/watch?v=9LS EBKO3CIY &list=P LysZquKdjuWSvB7TaE7 pByn5TE_e46020C

Mapping of COs to POs and PSOs

€O FO1 | POZ | PO3  PO4 | PO5S | PO6  PO7 | POB P09 FO10 | PO11
1 2
2 2 2

3 z__ z 7
4 . 2 2 2
> & | . L L ) z | 2
[Levels of Correlation, viz, 1-Low, 2-Moderate, 3 High)

CO-PO mapping justification:

CO | Percentage of co Program POD(s): Level
contact hours over Outcome Action verb of
the total planned (FO) and BTL{for Corre

_contact hours ) P01 to FO5) lation
Lesson %  corr Verb BT [(0-3)
Plan
1 8 27 2 Understand L2 PO11 Thumb Rule 2
|2 8 2 2 Understand L2 P07, Thumb Rule 2
Og Thumb Rule z
3 3 13 2 Understand L2 Py, Thumb Rue 2
PO8, Thumb Rule 2
__PU‘:‘I Thumb Rule




4 5 17 | 2 Understand L2 P06, Thumb Rule 2
PO7, Thumb Rule 2
POS, Thumb Rule
o9 Thumb Rule

5 5 17 |2 Understand L2 PO7, Thumb Rule 1
PO11 Thumb Rule 2

CO1: Understand sustained happiness through identifying the essentials of human values and
skills.

Action Verb: Understand (L2)

CO1 Action Verb is understand of BTL 2. Using Thumb rule, L2 correlates POSto POL11 as
moderate (2],

CO02: Understand the importance of Values and Ethics in their personal lives and professional
careers,

Action Verb: Understand (L2)

COZ Action Verb is understand of BTL 2. Using Thumb rule, L2 correlates POS 1o PO11 as
moderate (2],

CO03: Understand the rights and responsibilities as an employee, team member and a global
citizen.

Action Verb: Understand (L2)

CO3 Action Verb is understand of BTL 2. Using Thumb rule, L2 correlates POG to PO11 as

moderate (2).

CO4: Understand the importance of trust, mutually satisfving human behavior and enriching
interactlon with nature.

Action Verb: Understand {L2]

CO4 Action Verb is understand of BTL 2. Using Thumb rule, L2 correlates POS to PO11 as
maoderate (2],

CO05: Understand appropriate technologies and management patterns to create harmony in
professional and personal life.

Action Verb: Understand (L2)

CO5 Action Verb is understand of BTL 2. Using Thumb rule, L2 correlates PO6to PO11 as

moderate (2],
CO5 Action Verb is understand of BTL 2. Using action verb apply, L2 correlates P05 as low (1].




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)

B, Tech - ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

(Effective for the batches admitted from 2021-22)

Semester VII [Fourth year)

Taotal credits

Catego Course Sl
5l teg Course Title per Credits | CIE  SEE | TOTAL
v Code
week
| Liac p| ¢ i
| 20APE3308 | Advanced ML 4 2 0
I 20APE3309 | Recommender Systems (3| 0 0 |
. Reinforcement E S I
1 | PE - 3 20APE3310 Learning in Al 3 30 | 70 100
20APE3311 | Machine Learning for |3 © 0 :
Unstructured Data -
Optimizing i o 0 :
20APEIZNZ | 1 chniquesin Al |
20APE3313 | Al for Image Analysis |3 0 0
2 | PE-4 | 20APE3314 | 'ntelligent Information |3| 0 0 3 a0 7ih 100
T Retrieval System
20APE3315 | Generative Al sl 2 P
20APE3316 | Data Analytics
Software Project
3 | EE {:—g'f 20APE3317 Management
MDD:’:S 20APE3318 Linux Environmaent 4 2 0 3 30 70 100
1 System
_ 1. Data Analytics
L with Python
2. Software Testing.
20A0E3301 _I[sl'nrnjml.inn Retrieval |l 0o o
I'echnigues
4 | ]D::;:.’] 20A0E3302 | Soft Computing Il 0o 0 3 30 | 70 100
% |20n0E3303 Principles of Data 4 2 o
| scCience
| 20APED4 15 | Pigital Image il o o
Processing
| 20A0E3004 | Embedded Systems i 0o 0
5| OE-13 Enabling Technologies [3| ¢ 0 3 30 70 100
20A0E3601 | g, jara science and
analytics ;10T
| 20APED415 | Wircless al 2 o
| Communications
| 20A0F0302 | Management Science  |4| 2 o
English lor Research
6| HE |20A0E9901| paber writing 3 0 0 g 30 | 70 | 100
| 20AHSMEBO2 | Entreprencurship 3l 0o o
Development
Exploratory Data
7 | SC | 20AsC3305 Analysts with R 1oz 2 100 0 100
[ INTER Evaluation of Industry  [6] 0 0 3
3] ‘ sip | 20APR3301 Internship{I1-11 100 0 100
st Summer Internship] - R A
| 23 80 420 800




® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [HI&M?‘_

Course Code Year & Sem L maclp C
Z0APE3308 V-] ADVANLED ML 42 o B3

Course Oulcomes:

Alter studying the course, students will be able to

CO1: Understand the basic concepts of text mining techniques suitable for a given problem.

CO2: Analyze the different clustering algorithms and Categorization techniques.

CO3: Apply Preprocessing applications using Probabilistic models.

CO4: Apply visualization techniques to enhance browsing query refinement of textual data
in network structures

CO5: Analyze the text mining applications.

CO | Action Knowledge Statement | Condition Criteria | Blooms
Verb level
CO1 | Understand | the basic concepts ol foragiven L2
text mining technigues problem,
suitahle
CO2Z | Analyze the different clustering L4
algorithms antil
categorization ,
technigues, |
CO3 | Apply Prepossessing Cusing probabilistic L3
applications models,
CO4 | Apply visualization technigues Lo enhance | 1.3
browsing,
query refinement of
textual data in
network structures
CO5 | Analyze the text mining L4
applications,
'UNIT - I_UNSTRUCTURED MACHINE LEARNING 9 Hirs

Unsupervised Machine Learning & [Deep Belief Principal component analysis, Introducing K-means

clustering, and self-organizing maps. Deep Belief Networks: Neural networks - a primer, compaosition of

a neural network, network topologies, Restricted Boltzmann  Machine, Introducing the RBM,

I.ﬂpphr.ntiuns of the RBEM, Further applications of the RBM, Deep belief Networks-Training a DBN,
Applving the DBN, Validating the DBN

UNIT - Il STACKED DENOISING AUTOENCODERS 14 Hrs

Stacked DE noising Auto encoders & Convolutional Neural Auto encoders, Introducing the

autoencoder, Topology, Training, DE noising autoencoders, Apply in grad, Stacked DE noising A uta

encoders, Applying the SdA, Assessing SdA performance Convolutional Neural Networks: Introduction

to CNN, Understanding the convent topology, understanding convent layers and pooling layers, training

a convent, Applying a CNN

UNIT - HISEMI-SUPERVISED LEARNING 9 Hrs

Semi-Supervised Learning Introduction, understanding semi-supervised learming, Semi-supervised

algorithms  in  action, Sell  training, implementing self-training, Finessing  vour training

implementation, Contrastlve Pessimistic  Likelihood Estimation Text Feature Englneering:

Introduction.

'UNIT - IVFEATURE ENGINEERING 12 Hrs

Feature Engineering, creating a feature set, Engineering features for ML applications, using rescaling

techniques to improve the learnability of features, creating effective derived variables, reinterpreting

non-numeric  features, using feature selection techniques, Performing feature selection, Feature

engineering in practice. Acquiring data via RESTful APIs, Testing the performance of our model,
witter, Deriving and selecting variables using feature engincering techniques

'UNIT - V ENSEMBLE METHODS B 15 Hrs




Ensemble Methods

& Additional

Python

Machine Learning Tools,
understanding averaging ensembles, using bapging algorithms, using random forests, applying
hoosting methods, Using XG Boost, Using stacking ensembles, Applying ensembles in practice, Using
madels in dynamic applications, Understanding model robustness, [dentifying modeling risk factors,
Strategies to managing model robustness Additional Python Machine Learning Tools: Alternative
development tools, Introduction to Lasagna, petting to know Lasagna, Introduction to Tensor flow, |
Enuwing when to use these libraries

Introducing eusmnblﬁj

tT“é;ﬂ}aukg

| John Hearty, Advanced Machine Learning with Python, Packt Publishing Led, 2016,

Reference Books:

1. T.M. Mitchell. "Machine Learning with python”, McGraw-Hill, 1997
2. Machine Learning, SalkatDutt, Subramanian Chandramoull, Amit Kumar Das, Pearson, 2019.
Online Learning Resources:www.packipub,com

Online Resources:

Thittps: //www.quora.com /What-are-the-best-resources-fo-learn-Al-and-ML

Mapping of course outcomes with program outcomes

_gﬂ_ PO1 | POZ | PO3 PO4 | PO5 | PO6 | PO7 POB | PO9 | PO10 | PO11 | PSO1 | PSO2Z
co1 | 2 1
coz2 2 3
| CO3 | 3 3 1 2
co4 3 3 1 2
cCOs5 3 3
Correlation matrix
Unit | CO o o o b, Program  PO(s) :Action Verb | Level of
No. | Lesson % | Correlation | Co’s Action BTL | Outcome and BTL(for PO1 | Correlation
plan{Hrs) verh (PO) to PO11) (0-3)
3 éat) Lz | Po1 PO1: Apply(L3) %
1 Sl . PO2 POZ:Review(L2) 5
2 ol L4 | POL POZ: Review(L2) 2
2 Aol mg PO4:Analyze(L4) 3
Z 13 | po1 PO1: Apply(L3) 3
; P05 PO5: Apply(L3) 3
3 CO3: Apply POG PO6: Thumb rule 1
PO11 PO11: Thumb rule | 2
2 PO1 PO1: Apply(L3) .
5 P05 POS:Apply (L3)
4 Cod:Apply L3 | pos PO6: Thumb rule .
PO11 PO11:Understand{L2)
5 3
PO2 PO2: | 3
COS :Analyse L4 | poo e ;s;:[fﬁé] :




Justification Statements:

CO01: Understand the basic concepts of text mining technigues suitable for a given
problem.

Action Verb:Understand (L2)

PO1 Verb:Apply (L3)

CO1 Action verb is less than PO1 verb by one level. Therefore the correlation s mediom {2)
PO2 Verb:Analyse (L4)

CO1 Action verb is less than PO2 verb by two levels. Therefore the correlation is low (1]

COZ: Analyze the different clustering algorithms and Categorization technigues.
Action Verb: Analyse (L4)

POZ: Analyse (L4)

COZ2 Action verb is less than PO1 verb by one level. Therefore the correlation (s medium (2]
FO4: Design (L6)

COZ Action verb is same level as PO4 verb. Therefore the correlation is high (3)

CO3: Apply Preprossessing applications using Probabilistic models.

Action Verb : Analyse (L4)

PO1: Apply(L3)

CO4 Action verb is less than POL verb by two levels, Therefore the corvelation is high [3)
PO5: ApplviL3)

CO4 Action verb is same level as POS verb. Therefore the correlation is high [3)

PO6: Thumb rule

Apply reasoning informed by the contextual knowledge to assess probabilistic models. Therefore
the correlation is low (1)

PO11: Thumb rule

Demonstrate knowledge and understanding of the pre-processing principles. Therefore the
correlation is moderate (2).

CO4: Apply visualization technigues to enhance browsing, query refinement of textual
data in network structures.

Action Verb: Apply (L3)

PO1: Apply(L3)

CO4 Action verb is less than PO1 verb by two levels. Therefore the correlation is high (3)
PO5: Apply(L3)

CO4 Action verb 1s same level as POS verb. Therefore the correlation is high (3)

PO6: Thumb rule

Apply reasoning informed by the contextual knowledge to enhance network structures.
Therefore the correlation (5 low (1)

PO11: Thumb rule

Demonstrate knowledge and understanding of the visualization techniques, Therefore the
correlation is moderate (2),

CO5: Analyze the text mining applications.

Action Verb: Analyze (L5]

PO2: Apply (L3)

CO5 Action verb is same level as PO2 verb. Therefore the correlation is high [3)

PO4: Design [L6)

COS Action verb s same level as PO4 verh, Therefore the correlation is high (3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)
| Z0APE3309 | V-1 il o 0| 3
Course Outcomes:
After studying the course, students will be able to
CO1: Understand the basic concepts of recommender systems.
COZ: Apply the mathematical optimization techniques pertain to recommaender systems,
C03: Evaluating the performance of recommender systems using Content-based recommendation.
CO4: Analyse the simple recommender system using Collaborative Filtering for hybridization design
CO5: understanding the advanced topics and current applications of recommender systems
in real time applications
€O | Action Knowledge Statement | Condition Criteria ' Blooms
Verb level
€01 | Understand | Understand  the  basic Lz
concepts of recommender
SYSIems.
oz | Apply The mathematical o recommender L3
— _optimization techniques T E—— systems. .
C0O3 | Evaluate the performance of using Content-rsed | LS
recommencdér systems recommendation. _
Co4 | Analyze the simple recommaender using Collaborative For hybridization L4
| system Fllt:-rmq, | design
CO05 | Understand understanding the L2
advanced topics and
current  applieations  of
recommmender systems in
real time applications

'UNIT - | Introduction to Recommender system functions 9 Hrs

Recommender system functions, Linear Algebra notation: Matrix addition, Multiplication, transposition, and inverses;
covariance matrices, Understanding ratings, Applications of recommendation svstems, Issues with recommender
system.

CUNIT - 11 Collaborative Filtering 9Hrs
User-based nearest neighbour recommendation, ftem-based nearest neighbour recommendation, Model based and pre-
processing based approaches, Attacks on collaborative rocommender systems

CUNIT -1 Fnutent—hnseﬂ recommendation: 9 Hrs

|'II igh level architecture of content-based systems, Advantages and drawbacks of content based filtering, ltem profiles.
Discovering features of documents, Obtalning ftem features from tags, Representing ltem profiles, Methods for
learning user profiles, Similarity based retrieval, Classification algorithms.

[UNIT - IV Knowledge based recommendation 9 Hrs

Knowledge representation and reasoning, Constraint based recommenders, Case based recommenders. Hybrid
pproaches: Opportunities for hybridization, Monolithic hybridization design: Feature combination, Feature

augmentation, Parallelized hybridization design: Weighted, Switching, Mixed, Pipelined hyhridization design: Cascade

Meta-level, Limitations of hybridization steategies, Evaluating Recommender System;: Introduction, General properties

of evaluation research, Evaluation designs, Evaluation on historical datasets, Error metrics, Decision-Support metrics

User-Centered metrics,

|

UNIT -V Recommender Systems and communities & Hrs

|{Communities, collaboration and recommender systems (n personallzed wab gearch, Soclal tagging recommuoender

fs}rstems. Trust and recommendations, Group recommender systems

Textbooks:
1. lannach ., Zanker M. and FelFering A. Recommender Systems: An Introduction, Cambridge University

Press(2011).
Reference Books:




1, Rlcel F, Rokach L, Shapira D., Kantar B.P., Recommender Systems Handbook, Springer{2011), 1st ed,
2, Manouselis N., Drachsler H, Verbert K., Duval E,, Recommender Systems For Learning, Springer (2013}

[Online Resources:

(https:/ /www.researchgatenet/publication/294286311_Recommender_Systems_Introduction_and_Challenges

Mapping of course outcomes with program oulcomes

co POl | POZ (PD3  PD4 | POS | PD6 POT7 | POS | PDY | PO10 | PO11 | PSD1 | PSO2 |
col |3 3 2 3 3 2
coz |3 3 2 3 3 2
co3 | 3 3 3 3 z z 2 3
co4 |3 3 2 3 3 2
cos |3 3 2 2 3 3
Corrclation matris
Unit Co Program PO{s) :Action Verb | Level of
i, Lesson " Correlation  Co’s Action BTL | Outcome and BTL(for POT e Correlation
planiHis) virh Py POy L 0-3)
L2 POI1 POL: Apphild) | 3
1 Col: M2 PO Review(L2) 3
Understand PO PO3: Develop(L.3) 2
MO PO Thumb rule 3
L3 ron POT: Applyv(L3) k)
PO2 PO2: Review(L2) 3
: COE: Appiy PO3 | PO3: Develop(l.3) 2
rol| PO L Thumb rule | k]
L5 POI POL: Apply(L3) 3
o2 PO2: Review(l.2) 3
1 Cod: PO3 PO3: Develop (L3) 3
Evaluate PO POz Analyvze (L4) 3
POS POS: ApplviL3p 2
Pl POLL: Thumb rule | 2
L4 POI POL: Applvild) | 3
4 Cid: P2 PO2: Review(L2) 3
Analyee P03 PO3: Develop (L3) 2
. PO1I POL1: Thumb rule 3
8 CO3: L2 rO1 POT: Apply(LY) 3
Understand P02 PO2: Review(L2) 3
P03 PO3: Develop (1.3) 1
POTI1 POTE: Thumb rule 2

Justification Statements :
CO1:. Understand the basic concepts of recommender systems

Action Verb : Understund [1.2])

PO1 Verb : Apply(L3)

CO1 Action werb is same level as PO1 verb. Therefore, the correlation is high(3).



PO2 Verb : Review(L2)

CO1 Action verb is same level as PO2 verb. Therefore the correlation is high(3).

PO3 Verb : Develop(l.3)

CO1 Actlon verb is less than PO3 verb by one levél, Therefore the correlation s Moderate(2)
PO11: Thumb rule

Understanding the basic concepts of recommender systéms IS continuous activity. Therefore the
correlation is high (3)

COZ: Apply the mathematical optimization techilgues pertain to recommender systems,

Action Verb : Apply(L3)

PO1: Apply(L3)

CO2 Action verb is greater than PO1 verb. Therefore, the correlation is high (3)

PO2: Review(LZ)

CO2 Actlon verb is same level as PO2 . Therefore, the correlation is high (3)

PO3: Develop(L2)

COZ Action verb is less than PO3 verb by one level. Therefore, the correlation is moderate (2]
PO11: Thumb rule

Mathematical optimization techniques are needed to develop recommender systems , Therefore the
correlation is high(3)

CO3:Evaluating the performance of recommender systems using Content-based recommendacion.
Action Verb ;: Evaluate [L5)
PO1: Apply([L3)
CO3 Action verb Is same level as PO1 verb, Therefore, the correlation Is High [3)
PO2: Review (L2)
C0O3 Action verb is greater level as PO2 verb, Therefore, the correlation is high (3)
PO3: Develop (L3)
€03 Action verb is same level as PO3 verb. Therefore the correlation is high{3)
PO4: Analyze (L4}
CO3 Actlon verb is same level ags PO4 verh, Tharefore the correlation (5 high{3)
POS5: Apply(L3)
CO3 Action verb is less than POS verb by one level, Therelore the correlation is moderate(2)
PO11: Thumb rule
For evaluation of recommender systems various Classification algorithms are used. Therefore, the
correlation is moderate (2)
CO4: Analyse the simple recommender system using Collaborative Filtering lor hybridization design
Action Verb : Analvze (L4)
PO1: Apply(L3)
CO4 Action verb is greater than PO1 verb. Therefore the correlation is high (3)
POZ: Review(LZ)
CO4 Actlon verb is greater than FO2 verb. Therefare the correlation is high(3)
PO3: Develop (L3)
CO4 action verb is less than PO3 verb by one level. Therefore the correlation is moderate (2)
PO11: Thumb rule
the simple recommender system using Collaborative Filtering for hybridization design, Therefore the
correlation is high{3)
CO5: understanding the advanced topics and current applications of recommended systems in real
time applications
Action Verb : Understand (1.2)
PO1: understand(L2)
COS Action verb is same as POL verb. Therefore the correlation is high(3)
PO2Z: Review (L2)
CO5 Action verb is greater than PO2 verb. Therefore the correlation is high (3]
P0O3: Develop (L3)
COS Action verb is less than PO3 verb by one level. Therefore the correlation is moderate [2)
PO11: Thumb rule
For getting the real time applications advanced topics in recommended systems are used Therefore the
correlation is moderate(2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)
| Course Code | Year & Sem LiTmc| p | €
" 20APE3310 | & Reinforcement learning in Al 3 o o 3

Course Outcomes:

After studying the course, students will be able o
C01: Understand the history and lundamentals of Reinforcement Learning research

CO2Z: Apply the various Tabular Solution Methods to Markov Reward Process Problems.
CO3: Apply the various lterative Solutlon methods to Markov Decision Process Problems
CO4: Apply the Comprehend Functions using approximation methods to Machine Learning.
CO5: Understand the Model-based reinforcement learning s based on Policy Gradients,

co Action Verb | Knowledge Statement Condition Criteria Blooms
level
C01 | Understand | the history and L2

fundamentals of
Reinforcement Learning

research

COZ | Apply The various Tabular - To Markov Reward L3
Solution Methods Process Problems

CO3 | Apply The various Iterative " To Markov Decision L3
Solution methods Lo | Process Problems

Markov Decislon
Process Problems

CO4 | Apply “the Comprehend 1 using approximation | to Machine L4
Functions methods Learning.
CO5 | Understand | The Model-based 1.2

reinforcement learning

is based on Policy
Gradients.

[UNIT - I |Inlrud|ut|m1 9 Hrs

ICourse |l:}|:151'||:.5 and overview, l‘.'l-n;,m and J'Jlsmry of Reinforcement Learning research. Its connections with other
related fields and with different branches of machine learning. Probability Primer Brush up of Probability concepts
- Axioms of probability, concepts of randem variables, PMF, PDFs, CDFs, Expectation. Concepts of joint and
multiple random variables, joint, conditional and marginal diseeibutions

UNIT - 10 ]Harkov Decision Process GHrs

Introduction te RL terminology, Markov propeety, Markov chaing, Markov reward process (MEP). Introduction to
and proof of Bellman equations for MRPs along with proof of existence of solution to Bellman equations in MRP.
lntmductinn to Markoy defisin-n process (MDF), state ;md action \r:lllue functions, Bellman expectation eguations,

I'_'I.IINII"I' 11} 1“01‘!“_. Carlo Methnfh. Tor Hudl.'] Free Prediction and F'untrnl © Hrs

Monte Carlo Methods for Model Free Prediction and Control Overview of Monte Carlo methods for model free RL,
First visit and every visit Monte Carlo, Monte Carlo control, On policy and off policy learning Importance
sampling, TD Methods Incremental Monte Carlo Methods for Model Free Prediction, Overview TD(0), TD(1) and
TD(A), kstep estimators, unified view of DP, MC and TD evaluation methoeds, TD Contrel methods - SARSA, Q-
Learning and thelr vagiants.

(UNIT - IV [Function Approximation Methods ‘9 Hrs

Getting started with the lunction approximation methods, Revislting risk minimization, gradient descent from
Machine Learnlihp, Gradient MC and Semi-gradient TDCO) algorithms, Eligibility trace for function approximation,
Alter states, Control with function approximation, Least squares, Experience replay n deep Q-Networks.

UNIT -V ENSEMBLE METHODS - - 9 Hrs _
Getting started with policy gradient ‘methods, Log-derivative trick, Nolve REINFORCE algorithm, blas and variance
in Reinforcement Learning. Reducing variance in policy pradient estimates, baselines, advantage function, actor-
eritle methods

Textbools:

1. Sutton, Richard 5, and Andrew G. Barto, Relnforcement learning: An introduction, MIT press, 2018,
2, Leon-Garela, Alberto. Probability and random processes for electrical engineering. Pearson Education India,
1994




Reference Boolos:
| 1. Murphy, Kevin P. Machine learning: a probabillstle perspective. MIT press, 2012

[Online Resources:
| 1. hetps:) fwww froccodecampoorg /news fa-briel- introduction-ti-reinforcoment-loarning
2. Reinforcement learning - GoelsforGeeks

Mupping of course outcomes with program outcomes

co PO1 | POZ  PO3 | PD4 | POS | PD6  PO7  POB | PO9 | PO10 | PO11 | PSO1 | PSD2
col | 3 3 3 3 3 2z
coz | 3 2 2 2 3 3
co3 | 3 3 3 3 2 2
co4 | 3 3 2 A 3 3 2
cos | 3 3 | z 2 r
Correlation matrix
L't (&} Program POis) :Action Verb | Level of
No. Lessan o Correlation  Co’s Action BTL | Oulcome and BTL{for PO1 te | Correlation
planiHrs) verh (P POI1) -3
POI PO1: Apply(L3)
) 3 0 L2 ro2 PO2: Review(L2)
Unilerstand MO3 PO Develop(1L.3)

PO PO Thumb rule

PO POL: Apphil3)
: 2 conay| 13 | PG | PO Reviewlld)
POILL PO1L: Thumb rule

PO POL: Apply(L3)
CO¥ App! ro2 PO2: Review(1.2)

: 3 o L3 O3 PO3: Develop (L3)

ron POT1: Thumb rule

PO POT: Apply(L3)

PO2 PO2: Review(l.2)
4 3 COd: Apply L3 P03 PO Develop (1.3)
' | PO4 PO4: Analvze (L4)
PO PO : Thumb rule

Pod Tad Dok | Lok ol Bl d ek Tk el Ll el Tad | Bl Bl el ek Tl el Ll Tl

5 POIL POL: Apply(L3)
5 "{U I: L2 ro2 PO2: Review(L2)
LU nderstand ™1 PO Thumb rule

Justification Statements :

CO1:. Understand the history and fundamentals of Reinforcement Learning research
Action Verb : Understand [L2)

PO Verb: Apply(L3)

CO1 Action verb is same level ag PO1 verb. Therefore, the correlation s high (3).
PO2Z Verb : Review(L2]

CO1 Action verb is same level as PO2 verb, Therefore the correlation is high (3).

P03 Verb : Develop(L3)

CO1 Actlon verb is greater than PO3 verb, Therefore the correlation is high (3)
PO11: Thumb rule

The fundamentals of Reinforcement Learning is continuous activity. Therefore the correlation is
high (3]



CO2: Apply the various Tabular Solution Methods to Markov Reward Process Problems,
Action Verb : Apply(L3)

PO1: Apply(L3)

C0O2 Action verb is greater than P01 verb. Therefore, the correlation iz high (3)

PO2: Review(L2)

CO2Z Action verb is less than PO2 verb by one level. Therefore, the correlation is moderate (2)
P0O3: Develop(L3)

COZ Action verb is less than PO3 verb by one level, Therefore, the correlation is moderate (2)
PO11: Thumb rule

various Tabular Solution Methods are used to solve Markov Reward Process Problems. Therefore
the correlation is high{2)

CO3: Apply the various lterative Solution methods to Markov Decision Process Problems
Action Verb : Apply [(L3]

PO1: Applv(L3)

€03 Actlon verb is same level as PO1 verb. Therefore, the correlation is High (3)

PO2: Review (L2)

C0O3 Action verb is greater level as PO2 verb, Therefore, the correlation is high (3]

P0O3: Develop (L3)

CO2 Actlon verb s same level as PO3 verb. Therefore the correlation is high{3)

PO11: Thumb rule

varlous lterative Solution methods are used to solve Markov Detision Process Problems
Therefore, the correlation is high (3)

CO4: Apply the Comprehend Functions using approximation methods to Machine Learning.
Action Verb : Apply (L3)

PO1: Apply[L3)

CO4 Action verb is greater than PO1 verb. Therefore the correlation is high [3)

PO2: Review([LZ)

C04 Action verb is greater than FOZ verb. Therefore the correlation is high(3)

PO3: Develop (L3)

CO4 Action verb is less than PO3 verb by one level. Therefore the correlation is moderate (2)
PO4: Analyze (L4)

CO4 Action verb is less than PO4 verb by one level. Therefore the correlation is moderate (2)
PO11: Thumb rule

Comprehend Function approximation methods to Machine Learning must be needed Therefore
the correlation is high(3)

CO5: Understand the Model-based reinforcement learning based on Policy Gradients,

Action Verb : Understand (1.2]

PO1: Apply(L3)

CO5 Action verb is same as PO1 verb, Therefore the correlation is high{3]

P02: Review (L2}

COS5 Actlon verb is greater than PO2 verb. Therefore the correlation is high (3)

PO11: Thumb rule

The outcome of Model-based reinforcement learning 18 Polley Gradients Therefore the
correlation is moderate(2)



®

(AUTONOMOUS)

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES:TIRUPATI

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)

) Year: IV Semester: | Branch of Study: Al& ML~
COURSE CODE COURSE TITLE L |rT/ac) P CREDTS
ZO0APEII11 Machine Learning for Unstructured Data 3 o 0 0
[AIML)

Course Outcomes (CO):

After completion of the course, students will be able to

C01: Understand the basic concepts of text mining technigues suitable for a given problem.

CO2Z: Analyze the different clustering algorithms and Categorization technigues,
C03: Apply Preprocessing applications using Probabilistic models,

CO4: Apply visualization techniques to enhance browsing, query refinement of textual data innetwork

structures

C05: Analyze the text mining applications.

co Action Verb | Knowledge Statement Condition Criteria Blooms

level

CO 1 | Understan | the basic concepts of text mining N for a given L2

- |d techniques suitable | problem. o

CO2 | Analyze the different clustering algonthms and L4

categorization technigues,

CO3 | Apply Preprocessing applications using T3
probabilistic
models.

CO4 | Apply visualization techniques to enhance | 1.3
browsing, query
refinement of
textual  data  in
network

I 1 o | structures o

COS5 | Analyze the text mining applications. L4

UNIT - I Text Mining Core Text Mining Operations
Introduction to Text Mining: Defining Text Mining, General Avchitecture of Text Mining Systems, Core Toxt

Mining Operatdons, Using Background Knowledge for Text Mining, Text Mining Query Languages, Task-

Oriented Approaches, Further Reading

UNIT - Il Categorization & Clustering

Introduction to Categorization: Applications of Text Categorization, Definition of the Problem, Document

Representation, Knowledge Engineering Approach to TC, Machine Learning Approach te TC, Using

Unlabelled Data to Improve Classification, Evaluation of Text Classifiers, Citations and Notes, Introduction

to Clustering: Clustering Tasks in Text Analysis, The General Clustering Problem, Clustering Algorithms,

Clustering of Textual Data, Citations and Notes




UNIT 11 Information Extraction & Probabilistic Models for Information Extraction

Introduction to Information Extraction: Introductien w Information Extraction, Historical Evelution of 1E:
The Message Understanding Conferences and Tipster, 1E Examples, Architecture of IE Systems, Anaphora
Resolution, Inductive Algorithms for 1E, Structural TE, Introduction to Probabilistic Models for Information
Extraction: Hiddem Markov Models, Stochastic Context-Free Grammars, Maximal Entropy Maodelling,
Maximal Entropy Markov Models, Conditlonal Random Fields Introduction to Preprocessing Applications
Using Probabilistic and Hybrid Approaches: Applications of HMM to Textual Analysis, Using MEMM for
Information Extraction, Applications of CRFs to Textual Analysis, TEG: Using SCFG Rules for Hybrld
Statistical- Knowledge-Based [E, Bootstrapping

UNIT - IV Presentation-Laver Considerations for Browsing and Query Refinement AVisualization
Approaches

Introduction to Presentation-Layer Considerations for Browsing and Query Refinement: Browsing,
Accessing Constraints and Simple Specification  Filversat the Presentation Layep, Accessing the
Underlying Query Languaze, Citations and Notes Introduction to Visualization Approaches: Introduction,
Architectural Considerations, Common  Visuallzation  Approaches for Text Mining, Visualizatlon

Techniques in Link Analysis, RealWorld Exampla: The Document Explorer System

UNIT - V Link Analysis & Text Mining Applications

Introduction to Link Analysis: Preliminarios, Automatic Layout of Networks, Paths and Cyeles in Graphs,
Centrality, Partitioning of Networks, Pattern Matching in Metworks, Software Packages for Link Analysis
Introduction to Text Mining Applications: General Considerations, Corporate Finanee: Mining Industry
Literature for Business Intelligence, A "Horizontal” Text Mining Application: Patent Analysis Solution

Leveraging a Commercial Text Analytics Platform, Life Sciences Research: Mining Biological Pathway
Information with Gene Ways.

Textbooks:

L. The Text Mining Hand Book. by Ronen Feldman, James Sanger, 2006

Reference Books:

L. Machine learning by Anuradha Seinivasa Raghavan, 2019 Online Learning Resources:

2, ANN on Unstructured Data | Artificial Nearal Network on Unstructured Data [analyticsvidhya.com)
3. Machine learning and unstructured data - Operationallzing Machine Learning Models Courser

Mapping of course outcomes with program outcomes

P P02 ro3 P Mos PG FO7 FOR | P09 | POIO | PO1T P01 PS02
coi 2 1
coz 2 3
co3 | 3| | | ¥ | 2 |
co4 i 3 i 2
COs 3 3

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




Correlation matrix

Upit CO - Program | PO(s)  :Action Verb | Level
No, Lesson % Corre | Co's Actionverb  BTL  Outcome | and BTL(for PO1 to | of
plan(Hr lation (PO POILL Correl
III"] ation
(0-3)
i 19 1% 3 COl cUnderstind 12 P POT: Apply(L3) 2
P2 PO2: Aialvee(L4) I
. "2 PO :Analyse (L4) 2
2 14 L] 1 COZ s Amalyvse 14 PO4 POM: Design (1L6) :
3
R4 PO Apply(lY) %
— POs POS: Apply (L3) :
] .
S = 4 s o os PO6: Thimb rule '
[ L] PO T humb rule 2
POI: ApphiL3) k
ﬁ?j: POS:Apply (L3) 3
4 13 ] 1 CO4d ¢ Apply L3 POS PO6: Thumb rule :
PO Thumb rule

PO 2
015 - o2 PO ApplyiL3) 3

5 5 :
E Is 21 3 COS :Analyse L4 i PO4: Distem (16) 3

7a T %

Justification Statements:
CO1: Understand the basic concepis of text mining techmniques suitable for a given

prohlem.

Action Verb:Understand (L2)

PO1 Verb:Apply (L3)

CO1 Action verb is |¢ss than PO1 verb by one level. Therelore the correlation is medium (2)

PO2 Verh:Analyse (L4)

G011 Action verb is less than PO2 verb by two levels, Therefore the correlation is low (1)
CO2: Analyze the different clustering algorithms and Categorization technigues.

Action Verb: Analyse (L4)

PO2: Analyse (L4)

CO2 Action verb is less than POL verb by one level. Therefore the correlation is medium (2]

PO4: Design (L6)

CO2 Action verb is same level as PO4 verb. Therefore the correlation is high (33)

CO3: Apply Preprocessing applications using Probabilistic models.
Action Verb : Analyse (L4)

PO1: Appiv(L3)

CO4 Action verb is less than PO1 verb by two levels. Therefore the correlation is high (3)

POS5: Apply(L3)

CO4 Action verb is same level as POS verb, Therefore the correlation is high (3)

PO6: Thumb rule

Apply reasoning informed by the contextual knowledge to assess prohabilistic models. Therefore

the correlation is low (1)
PO10: Thumb rule




Demonstrate knowledge and understanding of the pre-processing principles. Therefore the
correlation is moderate [2).
CO4: Apply visualization technigques to enhance browsing, guery refinement of textual

data in network structures.

Action Verb: Apply [L3)

PO1: Apply[{L3)

CO4 Actiom verb is less than PO1 verb by two levels. Therefore the correlation is high [3)
POS: Apply(L3)

CO4 Action verb is same level as POS verb. Therefore the correlation is high (3]

PO6: Thumb rule

Apply reasoning informed by the contextual knowledge to enhance network structures,
Therefore the correlation is low (1)

PO10; Thumb rule

Demonstrate knowledge and understanding of the visualization technigues. Therefore the
correlation is moderate (2).

COS5: Analyze the text mining applications,

Action Verb: Analyze (L5]

POZ: Apply (L3)

CO5 Action verb is same level as PO2 verh, Therefore the correlation is high (3)
PO4: Design (L&)

COS Actton verb is same level as PO4 verb. Therefore the correlation is high (3]
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Year: IV Semester: 1 Branch of Study: Al & ML
! ‘;‘L‘;’;E;;“;’; “’“rl,:fls""“ Optimizing Techniques in Al ; Tf:;“ : g
Course Dutcomes:
Afrer studying the course, students will be able 1o
CO1: Understand the key concepts and applications of various optimization technigques.
C02: Apply the simplex multiples using graphical methods for two dimensional linear
programming problems.
CO3: Apply the random search methods using Unrestrictod search for non-linear programming
problems.
CO4: Analyse the objective functions and constraints 1w solve real-life optimization problems
CO5: understand the uncertainty under declsion-making and self-training implementation.
CO | Action Knowledge Statement Condition Criteria Blooms
Verhb level
C01 | Understand | the key concepts and LZ
applications of various
optimization
techniques.
COZ | Apply the simplex multiples using graphical For two L3
methods dimensional linear
programming
problems
CO3 | Apply The random search using Unrestricted for non-linear L3
methods search programming
problems
CO4 | Analyse the objective functions to solve real-life L4
and constraints optimization
problems
CO5 | understand | The uncertainty under L2
decision-making and
self-training
implementation.

UNIT - | (Optimization Problems © Hrs
Unsupervised Machine Learning & Deep Belief Principal component analysis, Introducing K-means clustering, and
self-organizing maps, Deep Belief Networks: Neural networks = g primer, composition of a neural network, network
topologies, Restricted Boltzmann Machine, Introducing the RBM, Applications of the RBM, Further applications of
the REM, Deep belief Networks-Training a DBN, Applying the DBN, Validating the DEN

UNIT - 11 ]ﬁrupllh.'nl methods for linear programming 9Hrs

Graphical methed for two dimensional problems, central problems of Linear Programming Definitions - Simples —
Algorithm - Phase | and 11 of simplex Method - Revised Simplex Method. Simplex Multipliers, Dual and Primal
Dual Simplex Method Sensitivity Analysis Transportation problem and s solution - Assignment problem and its
solution = Assipnment problem and its solution by Hungarian methed Karmakar's method statement, Conversion
fof e Lineyy Popggming peoblam liita the required form —

UNIT - 11 THﬂNLIHEAR PROGRAMMING 9 Hrs
NONLINEAR PROGRAMMING (ONE DIMENSIONAL MINIMIZATION: Introduction Unresmeicted search -
Exhaustive search = ioterval halving method = Fibonaccd method. NONLINEAR PROGRAMMING:
Introduction- Random search method - Un variate method Pattern search methods Hooke and Jeeves

method, simplex method Gradient of a function - steepest descent method - Conjugate gradient

method NONLINEAR PROGRAMMING -  [CONSTRAINED  OPTIMIZATIONY):  Ietroduction -
Characteristics of the problem - Random search method - Conjugate gradient method

UNIT - IVDYNAMIC PROGRAMMING
DYNAMIC PROGRAMMING: Introduction, multistage decision processes, Preinciples of optimality
Computation procedures.

UNIT - V DECISION MAKING 9 Hrs

information Decisions under uncertainty, certainty and risk - Decision trees - Expected Value of

R




lgﬂr'fm information and imperfect information, supervised algorithms, Semi-supervised algorithms,
gif-training, implementing self-iraining implementation, Contrastive Pessimistic Likelihood Estimation

Texthooks:
1, Kalynamaoy Deb, "Optimizaton for Englneering Design, Algorithms and Examples”, Prentice Hall,
2004,

2. Hamdy A Taha, "Operations Research - An introduction”, Pearson Education, 2002,
Reference Bools:

1. Hillier / Lieberman, “Introduction to Operations Research®, Tata McGraw Hill Publishing
company Ltd, 2002,
Online Resources:

Mapping of course outcomes with program oulcomes

co PO1 | POZ  PO3 | PO4 | PO5 | PO6 | PO7 | POB | PO9 | PO1D PO11 | PSO1 | PSO2
co1 | 3 3 ] 2 2
co2z | 3 3 3 3 2 3
co3 | 3 3 Z 3 2 4 2 3
Cco4 | 3 3 2 2 2
cos | 2 3 2 3 3 2 2
Correlation matrix
Unit co . | Program PO(s) :Action Verb | Level of
No. Lesson [ Correlation | Co’s Aetion | BTL | Ouvtcome and BTL{for PO1 1o | Correlation
planiHr) verb (PO) PO11) (0-3)
1 coh: PO POL: Applvil3) 3
3 . L2 ¥ PO Review(l.2) 3
Understaml POl PO Thumb rule 2
P POT: Applvil3) A
3 3 e _ L3 Pz PO2: Review(L2) 3
L Apply PO} PO3: Devilop(L3) 3
PO POTE: Thumb rule 3
I POIL PO Apply(1.3) a
P32 P02: Reviewil2) 3
[R L POYA: Develop (L3 2
3 2 CO3: Apply | L3 POS PO4: AMI;:;{H: 3
PO POS: Applyil.3) 2
[ 1] PO Thumb rule i
PO POT: Applvil3) PO2: 3
4 3 Co4: L4 PO Review(L2) 3
Analyse monn PO Thumb rule r
PO PO Apply{l3) 2
P2 PO2: Reviewi(L2) PO3: 3
5 3 Cod: L4 PO Develop (1.3) 2
Understand PM PO4: Analyze (L4) 3
PO PO Thumb rule k]

Justification Statements :

CO1: Understand the key concepts and applications of various optimization techniques.
Action Verb : Understand (L2)

PO1 Verb : Apply(L3)



CO1 Actlon verb Is same level as PO1 verb. Therefore, the correlation is high(3).

PO2 Verb : Review(L2]

CO1 Action verb is greater than PO2 verb. Thercfore the carrelation is high{3].

POLE: Thumb rule

The fundamentals of key concepts and applications in various optimization technigues.
is needed. Therefore the correlation is high (2)

CO2: Apply the simplex multiples using graphical methods for two dimensional linear
programming problems

Action Verb : Apply(L3)

PO1: Apply(L3)

CO2 Action verb is greater than PO1 verb. Therefore, the correlation s high (3)

P02: Review(L2)

C02 Action verb is greater than PO2 verb . Therefore, the correlation is high (3)

PO3: Develop(1.3)

CO2 Action verb is less than PO3 verb by level . Therefore, the correlation is high (3]
POILE: Thumb rule

To solve linear programming praoblems simplex multipliers are used, Therefore the correlation is
moderate(2)

CO3: Apply the random search methods using Unrestricted search for non-linear programming
problems.

Action Verb : Apply (L3)

PO1: Apply(L3)

G032 Actlon verb Is same level as PO1 verb. Therefore, the correlation is High [3)

PO2: Review (LZ)

CO3 Action verb is greater level as POZ verb, Therefore, the correlation is high (3)

PO3E: Develop (L3)

CO3 Actlon verb is less than PO3 verb by one level. Theretore the correlation (s moderate [2)
P04: Analyze [L4)

CO3 Actlon verb Is greater than PO4 verb, Therefore the corvelation is high (3)

PO5: Apply(L3)

CO3 Action verb is less than POS verb by one level. Therefore the correlation is moderate [2)
PO1L: Thumb rule

To solve non-linear programming problems random search methods are used. Therefore, the
correlation is moderate [(2)

CO4: Analyse the objecnive functions and constraints 1o solve real-life optinization problems.

Action Verb : Analyse(L4)

PO1: Apply(L3)

CO4 Action verb is greater than PO1 verb. Therefore the correlation is high (3)

POZ: Review(LZ)

CO4 Action verb is greater than FO2 verb. Therefore the correlation is high{3)

PO1IL: Thumb rule

the objective functions and constraints are used to solve real-lile optimization problems. Therefore the
correlation is moderate (2]

CO5: understand the uncertainty wnder decision-making and self-tralning Implementation.
Action Verb : understand{[.2)

PO1: Apply(L3]

CO5 Action verb is less than PO1 verb by one level, Therefore the correlation is moderate(2)
P02: Review (L2}

COS Actlon verb Is greater than PO2 verb. Therefore the correlation is high [3)

PO3: Develop (L3)

CO5 Action verb is less than PO3 verh by one level. Therefore the correlation is moderate [2)
PO4: Analyze (L4)

COS Action verb is same as PO4 verb. Therefore the correlation is high (3)

PO11: Thumb rule

Unecertainty problems are solved under decision-malking and self-training implementation. Therefore the
correlation is high(3)
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~ Year: IV - Semester: I Branch of Study: AIML

Course Code | Year & Sem L | T/MLL| P C
: - Al For IMAGE ANALYSIS .
| 20APE33I3 | V-1 or 3] o | 0| 3

Course Outcomies:

After Studying the Course, student will be able to

CO1: Understand the concepts of image formation to perform 3-I0 Images Operations.

C02: Understand the image Processing Methods, colors spaces to perform Advanced Ilmages.,
CO03: Analyze the python concepts scikit image using transformation techniques.

CO4: Apply the Open CV for Advanced image Processing,

COS5: Apply the machine learning and real time use cases for image processing.

CO | Action Verb | Knowledge Statement Condition Criteria Blooms
level
CO1 | Understand | the concepts of  Image Lo Perform 3-D L2
formation Images Operations .
CO2Z | Understand | the Image  Processing to perform Advanced | 1.2
Methods, colors spaces Images.
CO3 | Analysis the python concepts scikit using L4
image transformation
_. : o ‘techniques @ |
CO4 | Apply the Open CV for Advanced image L3
Processing .
CO5 | Apply the machine learning and for image processing. | L3
real time use cases [
UNIT - I Image Formation& 3-D Imaging |

Introduction to Image Formation:

Introduction, World and camera coordinates, Ideal Imaging: Perspective Projection, Real Imaging,
Radiometry of Imaging, Liner System Theory of Imaging, Homogencous Coordinates

Introduction to 3-D Imaging: Basics, Depth from Triangulation, Depth from Time-of-Flight, Depth
from Phase: Interferometry, Shape from Shading, Depth from Multiple Projections: Tomography

UNIT - 11 Image Processing |

Introduction to Image Processing: Images, Pixels, Image Resolution, PPL and DPL Bitmap Images,
Lossless Compression, Lossy Compression, lmage Flle Formats, Color Spaces: RGB, XYZ, HSV/HSL,
LARB, LCH, YPbPr, YUV, ¥YIQ,

Advanced Image Concepts: Bezire Curve, Ellipsoid, Gamma Correction, Structural Similarity Index,
Deconvelution, Homography, Convolution

UNIT - 11l ~ Basics of Python and Scikit Image |

Basics of Python:

Variables and Data Types, Data Structures, Control Flow Statements, Conditional Statements,
Functions.

Scikit Image:

Uploading and Viewing an Image, Getting Image Resoluton, Looking at Pixel Values, Converting
Color Space, Saving an Image, Creating Basic Drawings, Doing Gamma Correction.Rotating, Shifting,
and Scaling lmages, Determining Structural Similariey.

UNIT - IV Advanced Image Processing Using Open €V L
Blending Two Images, Changing Contrast and Brightness, Adding Text to [Images,

Smoothing Images: Median Filter, Gaussian Filter, Bilateral Filter. Changing the Shape of Images,
Effecting Image Thresholding, Calculating Gradients, Performing Histogram Equalization

UNIT = V Image Processing Using Machine Learning & Real-Time
Use Cases




Feature Mapping Using the SIFT Algocithm, Image Registration Using the RANSAC Algorithm:
estimate_ affine, residual lengths, processing the Images, The Complete code, Image Classification
Uslng Artdlicial Neural Networks, Image Classification Using CNNs, Image Classification Using
Machine Learning Approaches; Decision Trees, Support Vector Machines, Loegistics Regression, Code,
Important Terms

Introduction to Real-Time Use Cases:

Finding Palm Lines, Detecting Faces, Recognizing Faces, Tracking Movements, Detecting Lanes

Textbooks:

1. Digital Image Processing by Rafael C Ganzalez 4th Edition, 2018

2. Hands-On Image Processing with Python: Expert techniques for advanced image analysis and
effective interpretation of image databy Sandipan Dey, 2018,

Reference Books:

1. Digital Image Processing-Bernd [ahne 2005

Online Learning Resources:

1. How to Implement Artificial Intelligence for Solving Image Processing Tasks | Apriorit
2. Image Processing for Engineering and Science | Coursera




Mapping of course outcomes with program outcomes

cO P11 | POZ | PO3Z | PO4 | POS PO6 | POT | POB  PO9 | PO10 | PO11 | PSO1  PSO2Z
co1 | 2 1 ' ' | 2 '
 coz |2 1 . 2
Co3 | 3 3 1 3 3 3
cCo4 | 3 2 3 2 | 2 2
Cos | 3 ¥ J 2 2z F 4 |2 2
Correlation matrix
Program . Level of
I'::::l Co's Action verb BTL | Dutcome :?E?ﬁ?ﬁg‘:':::;l; f;l a Correlation (0-
(PO} e )
ro1 PO1: Apply(L3) 2
1 CO1: Understand L2 rPo2 PO2: Analysis{L4) 1
POB FOR: Thumb Rule | 2
TR e P
2 CO2Z: Understand Lz | PO3 ) 1
POB POB: Thumhb Rule J 2
PO1 PO1: Apply(L3) 3
P03 PO3: Analysis(L4) 3
: Pos PO5: Create(lL.6) 1
3 | COB: Analyze 14 | pog POB: Thumb Rule 3
ro9 PO9: Thumb Rule 3 |
PO10 PO10: Thumb Rule 3
POl T POT: Apply(L3) 3
PO3 PO3: Analysis(L4) 2
Pro8 POB: Thumb Rule 3
4 | CO4: Apply L3 | pog POY: Thumb Rule 2
PrO10 PO10: Thumb Rule 2
ro11 PO11: Thumb Rule 2
T POTT | POT: Applv(L3) | 3
ro3 PO3: Analvsis{L4) 2
PO4 PO4: Analysis(L4) 2
5 CO5: Apply | L3 rPO& PO3: Thumb Rule 2
PO9 PO9: Thumb Rule 2
' PO1D PO10: Thumb Rule 2
P11 PO11: Thumb Rule 2

Justification Statements:

CO1: Understand the concepts of image formation to perform 3-D Images Operations.
Action Verb: Understand (L2}

PO1 Verh: Apply (L3)

CO1 Action verb is less than PO1 verb by one level, Therefore, the correlation is moderate (2)
PO2: Analyze(L4)

CO1 Action verb is less than PO2 verb by two levels, Therefore, the correlation is low (1)
PO8: Thumb Rule

CO1 Using 3-D Imaging, therefore the correlation is moderate (2)

CO2Z: Understand the image Processing Methods, colors spaces to perform Advanced Images.
Action Verb: understand (L2}

PO1: Apply (L3)

CO2 Action verb is less than POL verb by one level, Therefore, the correlation is moderate (2)
PO2: Analyze(l4)

CO2 Action verb s less than PO2 verb by two level. Therelore, the correlation is low (1)

PO8: Thumb rule



€02 Using Color Spaces like RGBXYY, therelfore the correlation is moderate [2)

CO03: Analyze the python concepts scikit image using transformation techniques.

Action Verb: Analyze(L4)

PO1: Apply [L3)

CO32 Action verb is more than PO1 verh. Therefore, the correlation is high (3)

PO3: Analysis{L4)

CO3 Action verb is same as PO3 verb. Therefore, the correlation is high (3)

PO5: Create(L6)

CO3 Action verb is less than as POS verb by two levels. Therefore, the correlation is low [1)
PO8: Thumb rule

CO3 Scikit Image: Uploading and Viewing an Image, Getting Image Resolution, Looking at Pixel
Values, Converting Color Space, therefore the correlation is high (3]

P0O9: Thumb rule

CO3 Scikit Tmage creating, therefore the correlation is high (3)

PO10: Thumb rule

CO3 Designing Scikit Image using python Programming, therefore the correlation is high (3)
CO4: Apply the Open CV for Advanced image Processing,

Action Verb: Apply(L3)

PO1: Apply (L3]

CO4 Action verb is same as PO1 verb, Therefore, the correlation is high (3)

PO3: Analysis{L4)

CO4 Action verh is less than PO3 verb by one level, Therefore, the correlation is moderate (2}
PO8: Thumb rule

C04 Using Smoothing techniques Blending Two Images, therefore the correlation is moderate (2)
P0O9: Thumb rule

CO4 Using Smoothing technigues, therelore the correlation s moderate (2)

PO10: Thumb rule

CO4 Advanced CS8 style presentation and techniques to manage projects in multi-disciplinary
environments as a member or leader in a team. therefore the correlation is moderate (2)
PO11: Thumb rule

CO4 Using Performing Histogram Equalization Techniques, Median Filter, Gaussian Filter,
therefore the correlation is moderate (2]

CO5: Apply the machine learning and real time use cases for image processing.

Action Verb: Apply(L3)

PO1: Apply (L3)

CO5 Action verb is same as PO1 verb. Therefore, the correlation s high (3)

PO3: Analyze(L4)

CO5 Actlon verb is less than PO3 verh by one level, Therefore, the correlation is moderate (2}
PO4: Analysis{L4)

COS Actlon verb is less than PO4 verb by one level, Therelore, the correlation s moderatev[2)
PO8: Thumb rule

05 Classification Using CNNs, therelore the correlation 1§ moderate (2)

P09: Thumb rule

COS5 Creating HTML and €SS programs, therefore the correlation is moderate (2)

PO10: Thumbrule

CO5 Using lmage Classification Using Machine Learning Approaches, therefore the correlation is
moderate (2]

PO11: Thumbrule

COS5 Using Real-Time Use Cases, therefore the correlation is moderate (2]



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AI&ML)
S Year: IV _ Semester; | Branch of Study: Al &ML~ -
' Cnurseﬂnd:_' ‘l"ea.r&sgm F . = Il. P C
20APE3314 | T Intelligent information retrieval system B “ o 3

" Course Outcomes:
Atrer studying the course, students will be able 1o
CO1: Understand the fundamentals of the Boolean Model, Vector Space Model, and Probabilistic
Muodel.
COZ: Apply the Indexing process using retrieval utilities and Catalopuing Indexing for file structures.
CO3: Understand the cross-langunge information retrieval with Automatic Indexing,
CO4: Apply the clustering for searching [nformation Visualization.

COS5: Apply the Text Search Algorithms, Multimedia Information Retrieval, and Information System for
searching

CO | Action Knowledge Statement Condition Criteria Blooms
Verb level
CO1 | Understand | The fundamentals of the
Boolean Model, Vector
Space Model, and
Probabilistic Model,

CO02 | Analyze The Indexing process sing retrieval utilities for lile structures L4
and Cataloguing
Indexing

CO3 | Understand | the cross-language L2

infermation retrieval with
Automatic Indexing:

CO4 | Apply the clustering for searching L3
Infarmation
Visualization
CoS5 Apply 1T the Text Search  for searching L3
Algorithms, Multimedia
Information Retrieval

techniques for searching

UNIT - I Introduction to Information Retrieval Systems 9 Hrs

Definition of Information Hetrieval System .Objectives of Information Retrieval Systems, FunctionalOverview,
Relationship to Databaze Managemont Systems, Digital Libraries and Data Warchouses.

Information ~_ Retrieval System Capabilities: Search  Capabilities,  Browse Capabilities.
Miscellaneous Capabilities
UNIT -1l (Cataloguing and Indexing Otirs

”Ihlﬂl'}" and objectives of Tndexing Indexing Process, Autoimiatic 11h|.|f.'::||np:. and Information extraction,

Data structure:

Introduction to Data Structure, Stemming Algorithms, Inverted File Structure, N-Gram DataStructures
PAT Data Structure, Signature File Structure, Hypertext and XML Data Structures,

Hidden Markov Models,

UNIT - T Automatic Indexing 9 Hrs

Classes of Automatic Indexing, Statistical Indexing, Matural Language, Concept Indexing, HypertextLinkages.
Document and Term Clustering:

Introduction to Clustering, Thesauras Generatlon, Manuval Clustering Automatic Term Clustering, Complete
Term Relation Method, Clustering Using Existing Clusters, One Pass Assipnments, Item

C I.H'\it'ﬂhﬂ hu-r-urrhy tJI"l_ll.I.a.tHI"i.

UNIT - IV I.Autnmalh: Indexlng and Information visualization 9 Hrs

Search Statements and Binding Similarity Measures and Ranking, Relevance Feedback, Selective Dissemination
of Information Search, Weighted Searches of Boolean Systems, Searching the INTERNET and Hypertext,
Clustering.

Information visualization:

Introduction to Information Visualization, Cognition and Perception, Information Visuallzation Technologies,

UNIT -V '|'!'exl: Search Algorithms, Multimedia Information Retrieval, Information 9 Hrs




| Er:tem Evaluation

Systems,

Text Search Algorithms:
Introduction to Text Search techmigues, software Text Search algorithms, an d

Multimedia Information Retrieval:
Spoken Language Audio Retrieval, Non-Speech Audio Retrleval, Graph retrieval, Imagery Retrieval Video Retrieval.
Information System Evaluation:

Introduction to Information System Evaluation, Measures Used In System Evaluation, Measurement
Example- TREC results

Hardware Text Search

tTexthnuks:

|I|1Inrmml-:rn Storage and Retrieval Systems: Theory and [mplementation by Gerald |, Kowalski, Mark T,
Maybury, Springer, 2013.

Reference Books:

1. Frakes, W.B., Ricardo Baeza-Yates: Information Retrieval Data Structures and Algorithms,
Prentice Hall, 1992,
2. Modern Information Retrieval by Yates Pearson Education. 3. Information Storage & Retrieval by
Robert Korfhage - John Wiley & Sons.

Online Resources;

'httpi:wa.qunrn.:nmfﬁhnt-nrrthrrhut+remuru:~tu-l=trn*Int:InEEnt sinl-retrieval system

Mapping of course outcomes with program oulcomes

Co PO1 | PD2 [ FO3 PO4 | PO5S | PO POY  POB | PO9 | PO10 | PO11 | PSO1 | PSO2
co1 |3 |3 |3 | —— . S S
coz |3 |2 |2 ' 3 3 z
co3 | 3 a3 | 3 2 z 3
Co4 | 3 3 | 3 2 3 2
cos | 2 3 | 2 2 3 2 2 3
Correlation matris
Unit | CO Program  PO(s) :Action Verb | Level of
N Lesson o Correlation | Co's Action BITL Owicome  and BTL{lor POI Correlation
plan(Hirs) verh (PO)  to POILY) (0-3)

3 L2 POI PO1: Apphy(L3) 3

| COl: PO2 PO2: Review(L.2) 3

| Understand PO3 PO3: Develap(L.3) 2

rOl1 PO11: Thumb rule 3

3 L4 PO POL: Applyv(L3) a

) CO2: roz PO2: Review(L2) 2

Analyse O3 FO3: Develop(1.3) 2

PO1I PO1L: Thumb rule 3

3 L2 PO1 PO1: Apply(L3) 3

3 Ol P2 M2 Review(L2) k|

: Understand MO PFO4: Analvee (L4) i

P11 PO11: Thumb rule 2

3 L3 :‘—?l Ii:m: Applﬂl..?ﬂ 3

’ 2 02: Review(L2) 3

4 CO4: Apply PO4  PO4: Analyze (L4) 3

PO PO Thumb rule 2

s 2 CO5:Apply L3 POI PO1: Apphi(L3) 2

rO2 PO2: Review(L2) 3

™03 IMO3: Develop (1L.3) 2

P4 PO4: Analvaze (L4) 2

POs POS: Applv(L3) 3

P PO Thamb rule 2




Justification Statements :

CO1: Understand the fundamentals of the Boolean Model, Vector Space Model, and Probabilistic
Muoddel.

Action Verb : Understand (L2)

PO1 Verb: Apply(L3)

CO1 Action verb is same level as PO1 verb. Therefore, the correlation is high{3).

PDZ Verb : Review(L2]

CO1 Action verb is same level as PO2 verb. Therefore the correlation 15 high(3).

P03 Verb : Develop{L3)

CO1 Action verb is less than PO3 verb by one level. Thetefore the correlation is Moderate{2)
PO11: Thumb rule

The fundamentals of the Boolean Model, Vector Space Model, and Probabilistic Model 1s
continuously needed, Therefore the correlation is high (3)

CO2Z: Apply the Indexing process using retrieval utilities and Cataloguing Indexing for file structures.
Action Verb : Apply [L3)

PO1: Apply[L3)

CO2Z Action verb Is greater than PO1 verb. Therefore, the correlation is high (3)

P0O2: Review(L2)

CO2 Action verb is less than PO2 verb by one level, Therefore, the correlation is moderate (2)
P03: Develop[L3)

C02 Actlon verb is less than PO3 verb by one level, Therefore, the correlation is moderate (2)
PO11: Thumb rule

retrieval utilities and Cataloguing and Indexing are used for algorithms. Therefore the
correlation is high(3)

CO3: Understand the cross-language information retrieval with Automatic Indexing,
Action Verb : understand (L2)

PO1: Apply([L3)

CO3 Action verb is same level as P01 verh. Therefore, the correlation is High [3)
PO2: Review (1.2)

CO3 Action verb is greater level as POZ verb. Therefore, the correlation is high (3)
PO4: Analyze (L4)

C03 Actlon verb is greater than PO4 verb. Therefore the correlation is high(3)
PO11: Thumb rule

on the implementation of crosslanguage mformation retrieval, automatic indexing 15 used.
Therefore, the correlation {s moderate [2)

CO4: Apply the clustering Tor searching Information Visualization Technologles.
Action Verb : Apply [L4)

PO1: Apply(L3)

CO4 Action verb is greater than PO1 verb, Therefore the correlation is high (3)
PO2: Review(L2)

CO4 Action werb Is greater than PO2 verh, Therefore the correlation s high(3)
PO4: Analyze (L4)

CO3 Action verb 15 greater than PO4 verb. Therefore the correlation is high(3)
PO11: Thumb rule

In Intelligent information retrieval system searching is possible through clustering. Therefore
the correlation is high{3)

CO5: Apply the Text Search Algorithms, Multimedia Information Retrieval, and Information System for
searching

Action Verb : Apply(L3)
PO1: Apply(L3)



CO5 Action verb Is same as PO1 verb, Therelore the correlation is high(3).

P0O2: Review [L2)

CO5 Action verb is greater than P02 verb. Therefore the correlation is high [3]).

P0O3: Develop (L3)

CO5 Action verb is less than PO3 verb by one level. Therefore the carrelation is moderate (2).
PO4: Analyze (L4)

COS Action verb is same as PO4 verb. Therefore the correlation is high (3).

PO5: Applv(L3)

COS5 Action verb is pgreater than POS verb. Therefore the correlation is high (3).
PO11: Thumb rule

The efficiency of Intelligent information retrieval system is obtained through text search
algorithms and multimedia information retrieval system . Therefore the correlation is
moderate(2).



(AUTONOMOUS)

ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES: TIRUPATI
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AI&ML)

Year: IV Semester: | Branch of Study: Al & ML
COURSE CODE COURSE TITLE L |1/ P CREMTS
ZDAPE3315 GENERATIVE Al 1 2 0 3

Course Outcomes:

After studyving the course, student will be able to

CO1: Understand the basic concepts of artificial intelligence and intelligent agents
CO2Z: Analyze the generative text and chat bot applications.

CO3: Apply the generative image concepts to perform image sourcing and generation.
CO4: Apply the different generative video tools to perform video making.

CO5: Analyze the GAN and LLM Architectures for language models

CO | Action Verb | Knowledge Statement Condition | Criteria | Blooms
level
CO1 | Understand | The basics concepts of artificial L2
intelligence and intelligent
agents
coz Analyze the different Artificial L4
Intelligence applications,
co3 Apply the generative image to perform image L3
concepts sourcing and
generation.
CO4 Apply the different generative video to perform video L3
i . twols " 4 . 1 making,
CO5 Analyze the GAN and LLM for language models. L4
Architectures
UNIT - 1: 12Hrs
introduction to Al, Definition, Foundations & History of AL Intelligent agent & it's types, Good behavior, Al

tools for processing

UNIT - 2 LZHrs

Generative text , Introduction to Al chatbots, Papular Al chatbots, ChatGPT & use cases of ChatGPT lor
various users

UNIT - 3 12Hrs
Introduction to Image sourcing & image generation, Role of Al in Image generation, popular Al tooels for
image generation, mid-}uurncy for image generation, working of mid-journey

UNIT - 4 15Hrs

Generative videos, Al teols [n video making, Popular Al video makers, Benefits of Al video makers,
Introduction tosyntheria, features & working syntheria

UNIT - 5: 12Hrs
Transformers & LLM, GAN Architecture . use cases & vanous models for NLP,

Security : Security | Ethics— Privaey and seeurity | Privacy — Preserving | Generative madals | Impact of
generative Al on society , Accountability & responsibility .

Text Bools:

1."Deep Leaming” by lan Goodlellow, Yoshua Bengio, and Aarcn Courville,
2."Generative Deep Learning” by Dawvid Foster,

Reference Boolos:

1 Researeh papers from conlerences like NeurlPS, ICML, and CVIPR.
2. Online tutorials and documentation from TensorFlow, PyTorch, eto.
3, Blogs and articles from reputable sources like OpenAl and Disclll




Mapping of course outcomes with

rogram outcomes

POL | POZ | PD3  PO4 | POS | PO6 | PO7 POR | PO9 | PD10 | PO11 | PSD1 | PSO2
coa 4 3
I'_"{'JZI 2 2 2 3 3
coz | 3 3 3 2 2
cos | 3 3 3 2
Cos 2 z 2 [ 3 3

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

TUnit | CO ) ) Program | PO(s) :Action Verb | Level of
No. Lesson % Correla | Co's Action verb  BTL | OQuicom and BTL(for P01 | Correlat
| plan(Hrs) tion | e(PO) | toPO11) on (0-3)
1 CO1 :Understand L2 PO1  PO1: Apply(L3) 2

: P02 PO2:Review(l2) | =~ 3

PO1 POL: Apply(L3) I 2

P03 PO3: Develop (13) 2

2 CO2 :Analyze L4 POS  POS:Apply(L3) -
P09 PO9: Thumb rule 3

POI1  PO11:Thumb rule 3

PO1  PO1: Apply(L3) 3

FO3 PO3: Develop (L3) 3

PD5  POS:Apply(L3) 3

3 CO3 : Apply 13 PO9  PO%Thumb rule 2
PO11  PO11:Thumb rule 2

POl POL: Apply(L3) 3

PO3  PO3: Develop [L3) 3

4 CO4 :Apply L3 PDS  POS:Apply(L3) 3
PO11 POLL:Thumb mile 2

P01 POL: Apply(l3) 2

PO3  PO3: Develop (L3) 2

5 COS5 :Analyze L4 POS  POS:Apply(L3) 2
FO9 PO Thumb rule 3

PO11  PO11:Thumb rule 3

Justification Statemenls :
CO1: Understand the basic concepts of artificial intelligence and intelligent agents.

Action Verb : Understand(L2)

PO1 : Apply(L3)
CO1 Actlon verb'is less than PO verb by one level. Therefore the correlation s moderate (2)
POZ : Review(L2)
CO1 Action verb is same level as POZ verb. Therefore the correlation is high (3)

CO2: Analyze various practical use cases of ChatGPT, using its applications in customer
support and more.
Action Verb : Analyze (L4)
PO1: Apply(L3)

CO2 Action verb is less than as PO1 verb by one level. Therefore the correlation is moderate (2]
P03: Develop [L3)
CO0Z Action verb is less than as PO3 verb by one level. Therefore the correlation is moderate (2)




POS:Apply(L3)
COZ Action verb is less than as POS verb by one level. Therefore the correlation 1s moderate (2)
PO9:Thumb rule

For communicating system through the text and chat bot applications therefore the correlation
15 High(3)

PO11:Thumb rule

For some of text and chat bot applications are used to communicate the system. There for

the correlation is High(3)

CO3: Apply the generative image concepts to perform image sourcing and generation.

Action Verb : Apply (L3)

PO1: Apply(L3)

CO2 Action verb is same as PO1 verb . Therefore the correlation is high (3)

P0O3: Develop (L3)

C02 Action verb is same as PO3 verb . Therefore the correlation is high (3)

POS:Apply(L3)

CO2 Action verb is same as POS verb . Therefore the correlation is high (3)

PO9:Thumb rule

For communicating system through the text and chat bot applications therefore the correlation

is moderate(2)

PO11:Thumb rule

The Generative image concepts to perform image sourcing and generating images this concepts
are used for life long learning. Therefore the correlation is moderate{2)

CO4: Apply the different generative video tools to perform video making.
Action Verb ;: Apply (L3)

PO1: Apply(L3)

CO2 Action verb is same as PO1 verb . Therefore the correlation is high (3)
P03: Develop [L3)

COZ Action verb is same as PO3 verb . Therefore the correlation is high (3)
POS:Apply(L3)

CO2 Action verb is same as POS5 verb . Therefore the correlation is high (3)

PO11:Thumb rule
The Generative video tools are used for making videos to learning life long learning .
Therefore the correlation s moderate(2)

CO5: Analyze the GAN and LLM Architectures for language models.

Action Verb : Analyze(L4)

PO1: Apply(L3)

C02 Action verb is less than as PO1 verbh by one level. Therefore the correlation is moderate (2)
P0O3: Develop (L3)

CO2 Action verb is less than as P03 verh by one level. Therefore the correlation is moderate [(2)

POS:Apply(L3)

C02 Action verb is less than as PO3 verh by one level, Therelore the correlation s moderate (2)

PO2:Thumhb rule

For communicating system through the text and chat bot applications therefore the correlation
is High(3)

PO11:Thumb rule

The GAN and LLM architecture concepts are life long learning concepts for understanding the

language models. Therefore the correlation is High(3)



@ ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AlI&ML)
Year: IV Semester: I Branch of Study: AIML
Course Code | Year & Sem : . LIT/LL) P | C
20APE3316 | V-1 1 RALAANALARIES 4] 2 | 0] 3F |
Course Oulcomes:
After Studying the Course, student will be able to
CO1: Understand the basic concepts of R programming to perform statistical analysis.
CO2Z: Analyze the Data Analytics by usihg Machine Learning algorithms ke regression,
multiple linear regression for estimation.
CO3: Apply the linear model framework for Data Analytics using regression, linear models,
CO4: Evaluate the simulation methods, optimization methods, forecasting analysis and survival
analysis by using case studies,
COS: Apply the various analytics for real time applications,
CO | Action Knowledge Statement Condition Criteria Blooms
Verb level
C01 | Understand | the basic concepts of R to perform L2
programming statistical
analysis.
CO2 | Analyze the Data Analytics By using Machine | For estimation 1.4
Learning  algorithms like
regression, multiple linear
| _ regression
CO3 | Apply the linear model By using regression, | for Data L3
framework linear models Analytics
CO4 | Evaluate the simulation methods, By using case studics L5
aptimization methods,
forecasting amalysis and
survival analysis
CO5 | Apply The various analytics for real time L3
applications,
UNIT - 1 | An overview of R | 10 Hrs

An overview of R, Yectors, factors, univariate time series, Data frames, matrices, Functions, operators,
loops, Graphics, Revealing views of the data, Data summary, Statistical analysis questions, aims, and
strategies: Statistical models; Distributions: models for the random component, Simulation of random
numbers and random samples, Model assumptions

UNIT - Il [ Basic concepts of estimation | 5 Hrs

Basic concepts of estimation, Confidence intervals and tests of hypotheses, Contingency tables, One-
way unstructured comparisons, Response curves, Data with a nested variation structure, Resampling
methods for standard errors, tests, and conflidence intervals, Theories of inference. Regression with a
single predictor, multiple linear regressions,

UNIT - 111 [ Exploiting the linear model framework [ 9 Hrs
Exploiting the linear model framework: Levels of a factor - using indicator variables, Fitting multiple
lines, Polynomial regression, Methods for passing smooth curves through data, Smoothing with multiple
explanatory variables, Generalized linear models, Logistic multiple regression, Loglstic models for
categorical data, Polsson regression, Additlonal notes on generalized linear models, Models with an
ordered categorical or categarical response, Survival analysis, Transformations for count dats, Time
series models,

o w§er-w | _ Simulaton [ #8Hs
Simulation - Motivating Examples, Simulation Modeling Method., case study. Introduction to
optimization - Introduction, Methods in Optimization- Linear Programming, Integer Programming—

Enlorcing Integrality Restrictions on Decislon Variables, Nonlinear Optimization Models, Forecasting
Analytics - Methods and Quantitative Approaches of Forecasting, Applied Forecasting Analytics Process,

Applications, Evaluating Forecast Accuracy, Sulrvival Analysls - Introduction, Motlvating Business
Problems, Methods of Survival Analysis, case study




UNIT - V Applications 9 Hrs

Applications: Retail Analytics, Marketing Analytics, Financial Analytics, Soclal Media and Web
\Analytics, Healthcare Analytics

Textbooks:

1. Data Analysis and Graphics Using R = an Example-Based Approach, John Malndonald, W. John
Braun, Third Edition, 2010
2. Essentials of Business Analytics An Introduction te the Methodology and its Applications,
Bhimasankaram Pochiraju, Sridbar Seshadri, Springer, 2019, huaps//dolorg/10,1007 /978-3-319-
68837-4

Reference Books:

1. Data Analytics Using R Paperback, Seema Acharya, McGraw Hill Education, Apr 2018

2. R for Everyone: Advanced Analytics and Graphics Faperback, Jared P. Lander, Pearson Education,

2018
4. Business Analytics for Decision Making, Regi Mathew, First Editlon, Pearson Paperback, 2020

Mapping of course outcomes with program outcomes

€O | PO1  POZ | PO3 | PO4 | PO5 PO6 | PO7 | POB PO9 PO10 | PO11 | PSO1  PSO2
TN i T I B R e e B . .
coz | 3 3 3 3
O3 | 3 2 2 2
Co4 | 3 3 z 2 2 3 2
o513 12 - L
Correlation matrix
Unit | CO Program | PO(s) :Action |Level of
No. | Lesson % Correlatdon | Co's Action  BTL| Outcom Verb and BTL(for Correlation
plan(Hrs) verb ¢(PD) | PO1to PO11) (0-3)
co1; Proa POL1: Apply(L3 2
! 14 23% 3 Understand 2 | po2 P02 An: aF{y:’;[c[LL; 1
: PO1 PO1: Apply(L3) 3
” co2: ro2 PO2: Analyze(l.4) 3
2 1< 19% 2 Arialyze L4 | pos POGThurb Rule | 3
= PO11 PO11:Thumb Rule | 3
POl FO1: Applyv(L3) 3
3 15 25% 3 CO3: Apply L3 | PO2 PO2: Analyze(L4]) 2
POG POG:Thumb Rule 2
POl POL: Apply(L3) 3
PO2 PO2: Analyze(L4) 3
. CO4: PO3 PO3: Design (L6) | 2
= 15 e 3 Evaluate = | PO4 PO4: Design (L6) | 2
| POS POS: Create(L6) 2
Po7 FO7:Thumb Rule 3
PO1 PO1: Apply(L3) 3
5 5 [ B% 1 CO3: Apply L3 | PO2 PO2: Analyze(L4) 2
PO11 PO11:Thumb Rule 2
61 100
ki

Justification Statements:

CO1: Understand the basic concepts of R programming

Action Verb: Understand (L2)

PO1: Apply (L3)

C01 Action verb is less than POL verk by one level. Therelore the correlation is moderate [2)
PO2: Analyze (L4)

COT1 Action verb is less than PO2 verb by two levels, Therefare the correlation is low (1)

CO2Z: Analyze the Data Analytics by using Machine Learning algorithms like regression,
multiple linear regression for estimation.

Action Verb: Analyze (1.4)

PO1: Apply (L3)

COZ Action verb is greater than PO1 verb. Therefore the correlation is high(3)

PO2: Analyze [L4)




CO2 Action verb is same as PO2 verb . Therefore the correlation is high{3]

PO6: Thumb rule

By using estimation concepts, the programmers are able to solve engineering prablems using
machine learning algorithms. Therefore the correlation is high{3)

PO11: Thumb rule

[Mata Analytics estimation concepts are used for solving complex problems. Therefore the
correlation is high{3]

CO3: Apply the linear model framework for Data Analytics using regression, linear models.
Action Verb : Apply[L3)

PO1: Apply(L3)

CO3 Action verb is same level as PO1 verb. Therefore the correlation is high (3]

P02: Analyze (L4)

CO3 Actlon verb is less than PO2 verb by one level, Therefore the correlation Is moderate [(2)
PO11: Thumb rule

Linear models are used to create [ramework for generating hypotheses Therelore the correlation
is moderate (2)

CO4: Evaluate the simulation methods, optimization methods, forecasting analysis and survival
analysis by using case studies.

Action Verb : Evaluate(L5)

PO1: Apply(L3)

CO4 Actlon verb is greater than PO1 verb. Therefore the correlation is high (3)

PO2Z: Analyze (L4)

CO4 Actlon verb is greater than PO2 verb. Therefore the correlation is high (3]

P0O3: Design (L6)

CO4 Action verb is less than PO3 verb by one level, Therefore the correlation s moderate (2)
P0O4: Design (L6)

CO4 Action verb is less than PO4 verb by one level. Therefore the correlation is moderate [2)
POS5: Create(L6)

CO4 Action verb is less than POS verb by one level. Therefore the correlation is moderate [2)
PO7: Thumb rule

Since ethical principles shall be followed in performing shimulation, optimization and analysis.
Therefore the correlation is high(3)

COS5: Apply the varlous analytics for real time applications,

Action Verb: Apply (L3)

PO1: Apply (L3)

COS Action verb is same level as PO1 verb. Therefore the correlation is high (3)

PO2: Analyze [L4)

COS5 Action verb is less than PO2 verb by one level. Therefore the correlation is moderate (2)
PO11: Thumb rule

For real ime applications, Data Analytics concepts are used. Therefore the correlation is
moderate (2)
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T po
- SOFTWARE PROJECT MANAGEMENT !
|__2DAPE3317 | V-1 L |_3_1_ 0 1]

Course Outcomes:

After Studying the Course, student will be able to

CO1: Understand the purpose and importance of project management

C02: Evaluate the economics for improving software project quality

C03: Analyze the phases and process of software project management life cycle
CO4: Analyze process workflows and responsibilitios

CO5: Apply process control and instrumentation for CCPDS-R

co ﬁ:::: Knowledge Statement Condition Criteria B:’::;?s

CO1 | Understand | the purpose and importance L2

1 |ofproject management . A e, N\

€02 | Evaluate The economics for improving soltware LS

project quality

CO3 | Analyze the phases and process of L4
software management life
cyecle

CO04 | Analyze process  workflows  and L4
responsibilities

CO5 | Apply process cantrol and for CCPDS-R L3
instrumentation

UNIT -1 Conventional Software Management | 9 Hrs

Conventional Software Management: The swaterfall maodel, conventional software Management
performance. Evolution of Software Economics: Software Economics, pragmatic software cost estimation

UNIT - 1l Improving Software Economics | 9 Hrs
Improving Software Economics: Reducing Software product size, improving software processes,
improving team eflectiveness, improving automation, Achieving required quality, peer inspections,

The old way and the new: The principles of conventional software engineering, principles of modern
software management, transitioning to an lteratlve process

UNIT-1 | Life cycle phases 9 Hrs
Life cycle phases: Engineering and production stages, inception, Elaboration, construction, transition
phases. Artifacts of the process: The artifact sets, Management artifacts, Engineering artifacts,
programmatic artifacts., Model based software architectures: A Management perspective and technical
perspective,

UNIT - IV | Waork Flows of the process 9 Hrs
Work Flows of the process: Software process workflows, Inter Trans workflows, Checkpoints of the
Process: Major Mile Stones, Minor Milestones, Periodic status assessments.

Iterative Process Planning: Work breakdown structures, planning guidelines, cost and schedule
estimating, Interaction planning process, Pragmatic planning,

Project Organizations and Responsibilities: Line-of-Business Organizations, Project Organizations,
evolution of Organizations. Process Automation: Automation Building Blocks, The Project Environment

UNIT -V Project Control and Process instrumentation | 9 Hrs

Project Control and Process instrumentation: The server care Metrics, Management indicators, quality
indicators, lile cycle expectations progmatic Software Metrics, Metrics automation,
Tailoring the Process: Process discriminates, Example. Future Software Project Management: Modern
Project Profiles Next generation Software economics, modern Process transitions,
Case Study: The Command Center Processing and Display System-Replacement (CCPDS-R)

Texthooks:

1. Software Project Management, Walker Rovee, Pearson Education.
2. Software Project Management, Bob Hughes & Mike Cotterell, fourth edition, Tata Mc- Graw Hill




Reference Books:

1. Applied Software Project Management, Andrew Stellman & Jennifer Greene, 07Reilly, 2006

2. Head First PMP, Jennifer Greene & Andrew Stellman, O"Reilly, 2007

3. Software Engineering Project Managent, Richard H. Thayer & Edward Yourdon, second
edition,Wiley India, 2004,

4. Agile Project Management, Jim Highsmith, Pearson education, 2004

B The art of Project management, Scott Berkun, 0" Rellly, 2005,

b Software Project Management in Practice, Pankaj |alote, Pearson Education, 2002

Mapgping of conrse outcemes with program outeomes

CO | POL PO2| PO3 | PO4 | PO PO6 POT POR | PO9 | POIO | POLL | PSOL | PSO2
col 2 ]
o2 3 3 3 k] 3
03 2 2 3 i
Cod 2 2 k| 3 3
cos 3 3 2 2
Correlation matrix - ' -
Umit No. | Co's Action verb BTL Program PD(s] :Action Verb and Level of
Dutcome (PO BTL(for PO1 to PO11) Correlation
(0-3)
: P01 PO1: Apply(L3) 2
1 | CO1 :Understand Lz POL1 $O11: Thumb rule 2
PO1 PO1: Apply(L3) 3
P02 POZ: Analyze [L4) E ]
2 €02 : Evaluate Ls | PO3 PO3:Apply(L3) 3
POa POE: Thumb rule 3
| PO1O PO10: Thumb rule 3
Fo1 POT: Apply(L3) 3
Y | POZ PO2Z: Identify (1.3) 3
PO1O PO10: Thumb rule 3
PO1 PO1: Apply(L3) 3
PO PO2: ldentify (L3) 3
+ CO4 : Analyze L4 PrO4 PO4: Analyze [L4) 3
rFOB PO8: Thumb rule 3
PO1D PO 10: Thumb rule 1
PO1 PO1: Apply(L3) i
9 FO2 P02 Identify (L3) 3
8 | cos.egel. L3 PO4 PO4: Analyze (L4) 2
PO10D PO10: Thumb rule 2

Justification Statements:

CO1: Understand the purpose and importance of project management

Action Verb: Understand (L2)

PO1: Apply(L3)

CO1 Action verb is less than PO1 verb by one level. Therefore the correlation is medium (2)
PO11: Thumb rule

To understand the purpose and importance of project management, knowledge on projects and
management principles are required. Therefore the correlation is medium (2)

CO02: Evaluate the economics for improving software project quality

Action Verb: Evaluate (L5)

PO1: Apply(L3)

€02 Action verb is more than PO1 verh. Therefore the correlation is high (3)



PO2: Analyze [1A4)

CO2 Action verb Is more than PO2 verb. Therefore the correlation is high (3]

PO3: Apply(L3)

CO2 Actlon verb Is more than PO3 verb, Therefore the correlation s high (3)

PO8: Thumb rule

To evaluate the economics for improving software project quality, teamwork and individual
performance is required, Therefore the correlation |2 high(3)

PO10: Thumb rule

To evaluate the economics for improving software project quality, knowledge on projects and
management principles are required. Therefore the correlation is high(3).

C03: Analyze the phases and process of software project management life cycle

Action Verb : Analyze (L4)

PO1: Apply(L3]

C0O3 Action verb is more than PO1 verb. Therefore the correlation is high (3]

PO2: Identify (L.3)

CO3 Action verb Is more than PO2 verh, Therefore the correlation is high (3)

PO8: Thumb rule

To analyze the phases and process of software project management life cycle, teamwork and
individual performance |s required. Therefore the correlation is high [3]

PO10: Thumb rule

To analyze the phases and process of software project management life cycle, knowledge on
projects and management principles are required. Therefore the correlation is high (3]

CO4: Analyze process worklows and responsibilities
Action Verb : Analyze(L4)

PO1: Apply( L3)

CO4 Action verb is more than PO1 verb. Therefore the correlation is high (3]

PO2: Identify (1.3)

CO4% Action verb is more than PO2 verb, Therefore the correlation is high (3]

PO4: Analyze (L4)

CO4 Action verb is same as PO4 verh. Therefore the correlation is high [3)

FO8: Thumb rule

To analyze process workflows and responsibilities, teamwork and individual performance 15
required. Therefore the correlation is high(3),

PO10: Thumb rule

To analyze process workflows and responsibilities, knowledge on projects and management
principles are required. Therefore the correlation is high{3).

CO5: Apply process control and instrumentation for CCPDRS-R
Action Verb : Apply (L3)

PO1: Apply({ L3)

CO5 Action verb is same as PO1 verb. Therefare the correlation is high [3)

PO2: ldentify (L3)

COS5 Action verb is same as PO2 verb. Therefore the correlation is high (3)

PO4: Analyze [L4)

COS Action verb is lass than  PO4 verb by one level. Therefore the correlation |8 medium (2)
PO10: Thumb rule

To apply process control and instrumentation for CCPDS-R, knowledge on projects and
management principles are required. Therefore the correlation is medium (2).
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[trac] p |
Linux Environment System roc] e | ::

| 20APE3318 | V-1 (3] o | o |
" Course Outcomes: S

After Studying the Course, student will be able to

CO1: Understand the introductory concepts of LINUX operating system

CO02: Analyze the procedure to install LINUX operating system,

CO3: Apply the procedure to configure various privileges for the user and system

CO4: Analyze the various commands through console window.

CO5: Evaluate the file system services inreal time applications.

CO | Action Knowledge Statement Condition Criteria Blooms |

s vﬁh e - e - | B . . —— lE'IFEl

CO1 | Understand | the introductory L2
concepts of  LINUX

o _ _operating system B | "y -

CO02 | Analyze the procedure to install L4

- _ LINUX npuraunﬁ_ systeim W

CO3 | Apply the procedure o | for the user and L3
configure Various system

et | privileges R |

CO4 | Analyze the various commands  through console L4

_ window
CO5 | Evaluate the file system services in real time LS
applications
UNIT -1 INTRODUCTION TO LINUX OPERATING SYSTEM I 9 Hrs

INTRODUCTION TO LINUX OPERATING SYSTEM: Introduction and Types of {};wr.nmj.. 'iyutelﬂ-;
Linux Operating System, Features, Architecture OF Linux 0S5 and Shell Interface, Linux System Calls,
Linux Shared Memory Management, Device and Disk Management in Linux, Swap space and its
management, File System and Directory Structure In Linux. Multi-Processing, load sharing and Multi-
Threading in Linux, Types of Users in Linux, Capabilities of Super Users and equivalents.

UNIT - 11 | INSTALLING LINUX AS A SERVER | 9 Hrs _
INSTALLING LINUX AS A SERVER : Linux and Linux Distributions ; Major differences between
various Operating Systems [(on the basls of: Single Users vs Multiusers vs Network Users; Separation of
the GUI and the Kernel; Domains; Active Direclory; ).

INSTALLING LINUX IN A SERVER CONFIGUARTION : Before Installation; Hardware; Server
Deslgn ;Dual-Booting lssues; Modes of Installation; Installing Fedora Linux; Creating a Boot Disl;
Starting the Installation; GNOME AND KDE: The History ol X Windows; The Downside; Enter GNOME;
About GNOME ; Starting X Windows and GNOME; GNOME Basics; The GNOME Configuration Tool.

UNIT =111 | INSTALLING SOFTWARE | 9 Hrs
INSTALLING SOFTWARE : The Fedora Package Manager; Installing a New Package using dpkg and)|
RPM; Querying a Package; Uninstalling a Package using dpkg and RPM; Compiling Software; Getting
and Unpacking the Package; Looking for Documentation; Configuring the Package; Compiling Your
Package; Installing the Package, Driver Support for various devices in linux, MANAGING USERS: Home
Directories ;Passwords; Shells; Stratup Scripts; Mall; User Databases; The / etc fpasswd File; The [/
ete / shadow File; The / etec /group File; User Management Tools; Command-Line User Management;
Llser Llnux{:nnflﬂ Mampu]ﬁte I_I':er\'. ancl ﬁrnup'i. SEI‘.UID ;md EetGID Prngram's

UNIT-1IV | THE COMMAND LINE | IHrs

THE COMMAND LINE : An [ntroduction to BASH, KORN, C, A Shell etc. ; BASH commands: |ob
Control; Environment Variables: Pipes; Redirection; Command-Ling Shorteuts; Documentation Tools;
The man Command; the text info System; File Listings; Owner ships and permissions; Listing Files; File




and Directory Types: Change Ownership: Change Group; Change Mode ; File Management and
Manipulation; Process Manipulation: Miscellaneous Tools: Various Editors Avallable like: Vi and its
modes, Pico, Joe and emacs, Su Command., BOOTING AND SHUTTING DOWN: LILO and GRUB;
Configuring LILO; Additional LILO options: Adding o New Kernel to Boot ; Running LILO; The Steps of
Booting; Enabling and disabling Services.

UNIT-V | FILE SYSTEMS | 9 Hrs
FILE SYSTEMS: The Makeup File Systems; Managing File Systems; Adding and Partitioning a Disk;
Network File S ystems; Quota Management; CORE SYSTEM SERVICES: The init Service; The inetd and
xinetd Processess; The syslogd Daemon; The cron Program, PRINTING : The Basic of Ipd; Installing
LPRng: Configuring /etc/printcap; The /ETC/Ipd.perms File; Clients of Ipd, Interfacing Printer through
Operating System.

| Textbooks:

1. Linux Admimistration: A Beginner's Guide by Steve Shah , Wale Soyinka, ISBEN 0072262591 (0-07-
226259-1), McGraw-Hill Education,

2, Unix Shell Programming, Yashavant P, Kanetkar, BPB Publications, 2003,

3, UNIX Concepts and Applications by Sumitabha Das Tata McGraw-Hill, 2006,

4, Operating System Concepts 8" edition, by Galvin Wiley Global Education, 2012,

Reference Books:

1. Unix operating svstem, by Grace Todino, John Strang, Jerry D. Peek Oreily publications 1993,
2. Dperating System Concepts B" edition, by Galvin Wiley Global Education, 2012,

Mupplag of cowrse ilenmes wilh program oulooimes

co | POl PO2Z PrO3 P4 g PG POy PoE POS FOI0 PO11 Ps01 PsS02
col z 3
Co2 3 3 2z
co3 3 3 z 3
o4 3 3 2
cos | 3 3 3 3 3 z F Zz
_Correlation matrix : S 2B . ,
| Unit No. | Ca’s Action verb BTL F_Fl‘ugﬂtl'll PO(s) :Action Verb and | Level of
Outeome (PO BTL{for PO to POLL) Correlation
{i-3)
roin PO Apply(L3) 2
1 COl: Understand L2 oz PO2: Review(l.2) 3
PO PO ApplyiL3) 3
2 CO2; Analvee 1.4 ro2 PO2: Review(l2) 3
PO PO11: Thumb rule 2
PO POL: Apply(L3) 3
Pra2 PO2: Review(L2) E
3 CO3: Apply L3 | ro4 PO4: Analyze (L4) 2
POS POS: Apply(13) 3
POI POT: Applv(l3) 3
4 CO4: Analvee L4 roz PO2: Review(L2) 3
PO PO Thumb rule 2
POl POT: Applvil3) 3
roz PO Review(L2) 3
= 03 PO3: Develop (1.3 3
5 | CO5:Evaluate LS | po4 PO4: Analyz': 1L4Jj| 3
Pros POS: Applvil3) 3
PO PO Thumb rule 2




Justification Statements ;

CO1: Understand the introductory concepts of LINUIX operating system

Action Verb : Understand (L2)

P01 Verb : Applyv(L3)

CO1 Action verb is Less than PO1 verb by one level, Therefore, the correlation is Medium (2)
POZ Verb : Review(L2]

CO1 Actlon verb is same level as PO2 verb. Therefore the correlation is high(3)

C02: Analyze the procedure to install LINUX operating swvsten.

Action Verb : Analyze (1L4)

PO1: Apply(L3)

€02 Action verb is greater than PO1 verb. Therefore, the correlation is high (3)

PO2: Review(1.2)

CO2 Action verb is greater than P02 verh. Therefore, the correlation i high{3)

PO11: Thumb rule

Installations of operating systems are a continuous activity, Therefore the correlation ks medium
(2)

CO3: Apply the procedure to configure various privileges for the user and system.

Action Verb : Apply (L3)

PO1: Apply(L3)

CO3 Actlon verb is same level as of PO1 verbh. Therefare, the correlation is High (3)

P02: Review (LZ)

CO3 Action verb is greater level as PO2 verb. Therefore, the correlation is high (3)

PO4: Analvze (L4)

CO3 Action verb is less than PO4 verb by one level. Therefore the correlation is medium(2)
POS5: Apply(L3)

CO3 Action verb is same level as PO5 verb. Therefore the correlation is high{3]

CO4: Analyze the various commands through console window,

Action Verb : Analyze (L4)

PO1: Apply([L3)

CO4 Action verb is greater than PO1 verb. Therefore the correlation is high [3)

PO2Z: Review(LZ)

CO4 Action verb is greater than PO2 verb. Therefare the correlation is high(3)

PO11: Thumb rule

Various commands using console window useful in future enhancements. Therefore the
correlation is medium(2)

CO5: Evaluate the file svstem services In real time applications.

Action Verb : Evaluate [L5)

PO1: Apply(L3)

CO5 Actiop verb is greater than PO1 verb, Therefore the correlation is high(3)
POZ: Review (LZ)

CO5 Actlon verb is greater than PO2 verbh, Therefore the correlation is high [3)
PO3: Develop (L3)]

CO5 Action verh is greater than PO3 verb, Therefore the correlation is high(3)
PO4: Analyze [L4)

COS5 Actlon verb Is greater than PO4 verb, Therefore the correlation is high(3)
PO5: Apply(L3]

CO5 Actlon verb Is pgreater than POS verb. Therelore the correlation is high (3)
PO11: Thumb rule

File system services usage is a continuous process . Therefore the correlation is medium (2)
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| 20ADE3301 | W Information Retrieval Techniques ERE B ARR

Course Qutcomes:

Alter Studying the Course, student will be able to
CO1: Understand the information retrieval search engine framework and explore its capabilities.
C02: Understand different models to acquire knowledge and pre-processing of web page,

CO3: Analyze appropriate methods of classification or clustering,
CO4: Design the web retrieval using search engines.

CO5: Analyze different techniques of recommender system.

co Action Knowledge Statement Condition Criteria Blooms
Verb | level
CO1 | Understand | Utilize the information  of Search Engine
retrieval models | Framework L2
€02 | Understand | document vector space and Web Page L2
probabilistic models
CO3 | Analyze Various supervised and un | Machine Learning L4
L | supervised learning methods ____|/gorithms L
CO4 | Design Operate on vartous search Search L4
engine systems Engines |
COS | Analyze To understand search engine  Data Models L4
functionality

UNIT -1 Information Retrieval 9 Hrs

ilnfurmatiun Retrieval - Early Developments - The IR Problem - The User_s Task - Information

wersus Data Retrleval - The IR System - The Saftware Architecture of the IR System - The Retrieval
i.'md Ranking Processes - The Web - The e-Publishing Era - How the web changed Search - Practlcal
Issues on the Web - How People Search - Search Interfaces Today - Visualization in Search
Interfaces,

UNIT - 11 MODELING AND RETRIEVAL EVALUATION GHrs

MODELING AND RETRIEVAL EVALUATION : Basic IR Models - Boolean Model - TF-IDF [Tern
!Frequcncwlnvurue Document Frequency) Weighting - Vector Model - Probahilistic Model - Latend
Semantic Indexing Model - Neural Network Model - Retrieval Evaluation - Retrieval Metrics -
IPt‘m‘lsinn and Recall = Reference Caollection - User-based Evaluation - Relevance Feedback and Query
|[Expansion - Expliait Relevanee Feedback,

EUNIT -1 TEXT CLASSIFICATION AND CLUSTERING 9 Hrs

TEXT CLASSIFICATION AND  CLUSTERING: A Characterization of Text Classification 4
Unsupervised Alporithms: Clustering — Naive Text Classification - Supervised Algorithms - Decision
Tree - k-NN Classifier - SVM Classifier - Feature Selection or Dimensionality Reduction - Evaluation
metrics - Accuracy and Error - Organizing the classes - Indexing and Searching - Inverted Indexes -
Sequential Searching — Multi-dimensional Indexing.

[UINIT - IV WEB RETRIEVAL AND WEB CRAWLING 9 Hrs

WEB RETRIEVAL AND WEB CRAWLING: The Web - Search Engine Architectures — Cluster based
Architecture - Distributed Architectures - Search Engine Ranking - Link based Ranking - Simple
Iﬂnnkinﬁ Functions - Learning to Rank - Evaluations -- Search Engine Ranking - Search Engine User

Interaction - Browsing - Applications of a Web Crawler - Taxonomy - Architecture and
lmplementation —Scheduling Algorithms - Evajuation, :
UNIT -V RECOMMENDER SYSTEM 9 Hrs

RECOMMENDER SYSTEM : Recommender Systems Functions - Data and Knowledge Sources -
Recommendation Technigques - Basics ol Content-based Recommender Systems - High Level

Architecture — Advantages and Drawbacks ol Content-based Filtering - Collaborative Filtering -
{Matrix factorization models - Neighborhood models.

!"l‘nxthnnks:




L. Ricardo Baeza-Yates and Berthier Ribeiro-Neto, —Modern Information Retrieval: The Concepts and
‘Technology behind Search, Second Edition, ACM Press Books, 2011,
|2. Rica, F, Rokach, L. Shapira, B.Kantor, —Recommender Systems Handbook!, First Edition, 2011.

Reference Books:

1. €. Manning, P. Raghavan, and H. Schiitze, —Intraduction to Information Retrieval, Cambridge
University Press, 2008,

2. Stefan Buettcher, Charles L. A. Clarke and Gordon V. Cormack, —Information Retrieval:
Implementing and Evaluating Search Engines, The MIT Press, 2010,

Mapping of course outcomes with program ouleomes

co | POl ¥z P03 P4 P05 P& PO7 PR FO9 PO POL1 PS01 PS02
COz 2 2 F ]
o3 Z 2 1 1 |
Co4 2 3
CO5 1 1 3 1 1 1 [
Correlation matrix
Unit No, | Co's Action verb BTL | Program FO(s] :Action Verb and | Level of
Outcome (P0) BTL(for PO1 1o PO11) Correlation
| (©03)
X P01 POL1: Apply(L3]) z
1 CO1: Understand LZ POZ PO2Z: Identify(L3) 2
P01 FO1: Apply(L3) 2z
2 COL: Understand Lz | P02 POZ: Identify(L3] 2
POS PO5: Apply{L3] 2
o1 PoL: Apply(L3) 2
i POZ PO2: Identify (L3) 2
3 || CodyAnalyse L4 | pos PO4: Analyze(L4) 3
POy POR: Thumb rule 1
I | pro3 PO3: Design (L6) 3
* €0 4: Daviga | ¥ | pos PO4: Interpret(L5) 2
‘;g; PO2: Formulate(L6) :
PO3 PO3: Design [L6) 3
5 COS5: Analyze L4 | PO4 m: ﬁ;"ﬁfﬁﬁz 1
l;gg PFO7: Thumhb rule :
PO11 PO11: Thumb rule 1

Justification Statements:

CO1: Understand the information retrieval search engine framework and explore its
capabilities.

Action Verb : Understand(1.2) PO1

Verb : Apply(L3)

CO1 Action verb is less than PO1 verb by one level, Therefore the correlation is medium (2)
POZ Verb : Identify(L3)

CO1 Action verb is less than PO2 verb by one level, Therefore the correlation is medium (2)
CO2: Understand different models acquire knowledge and pre-processing of web page.
Action Verb : Understand(L2)

PO1: Apply(L3)




€02 Action verb Is less than PO1 verb by one level, Therefore the correlation is medium (2)
PO2: ldentify(L3)

COZ Action verb is less than PO2 verb by one level, Therefore the correlation Is medium (2)
POS: Apply(L3)

CO2Z Action verb is less than PO5S verb by one level, Therefore the correlation is medium (2]
CO3: Analyze appropriate methods of classification or clustering, Action

Verb : Analyze (L4)

PO1: Apply[L3)

CO3 Action verb is less than PO1 verb by one level, Therefore the correlation is medium (2)
POZ2: Identify (L3)

C03 Action verb is less than PO2 verb by one level, Therefore the correlation is medium (2)
PO4: Analyze (L4)

CO3 Action verb is same level as PO4 verb. Therefore the correlation is high [3)

POS5: Create(L6)

CO3 Action verb is less than POS verb by two levels. Therefore the correlation is low (1)
PO8 : Thumb rule

Finding solution to real world problems. Hence the correlation is low (1)

CO4: Design the web retrieval using search engines.
Action Verb: Design (L&)
PO1 Verb : Apply(L3)
(.01 Action verb is less than PO1 verb by one level. Therefore the correlation is medium (2)
PO3: Design (L&)
CO4 Action verb is same level ag PO3 verb. Therefore the correlation is high (3]
PO4: Interpret (L5)
CO4 Action verb is greater than PO4 verh by one level. Therefore the correlation is high(3)
COS5: Analyze different techniques of recommender system.
Action Verb : Analyze (L4)
PO2: Formulate (L&)
COS5 Action verb is less thon two levels as PO2 verb, Therefore the correlation is low([1])
PO3: Design (L6)
CO5 Action verb is less than two levelg as POZ verh, Therefore the correlation is low[1)
PO4: Analyze (L4)
CO5 Actlion verb is same level as PO4 verb. Therefore the correlation is high (3)
PO6 : Thumb rule
Since ethical principles should be followed to create a recommender systems and servicesto
users. Therefore the correlation s low(1)
PO7 : Thumb rule
Team work is required between recommender system users and providers. Hence the correlation is
low (1)
PO11: Thomb rule
For some of real world applications we use recommender systems to provide services. Therelore
the correlation is low (1)
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Soft Computing

ClEl

Z0A0E3302 | V-1 3] 0 [0
Course Outcomes:
After studying the course, student will be able to
COY: Understand the paradigms of soft computing technigues to make intelligent Systems
C0O2; Understand the common algorithms to discover hidden patterns or data groupings
without the need for human intervention
CO3: Apply the encoding technigques (binary, real-valued, permutation) for representing
solutions in genetic algorithms
C04; Apply the Fuzzy logic concepts to model and solve real-world problems characterized
by uncertainty or ambiguity.
CO5; Evaluate the impact of parameter tuning and optimization strategies on the
effectiveness of hybrid models,

Action Knowledge x F Blooms
€0 verb  statemenc | Conditin | Criteria | evel
CO1 | Understand | soft  computing Design intelligent L2
techniques Systems

C02 | Understand | common discover hidden | without the mneed for L2
algorithms patterns or data | human intervention

groupings

CO3 | Apply encoding representing solutions L3
techniques | in genetic algorithms

CO4 | Apply fuzzy logic | to model and solve real- L3
concepis | world problems

characterized by
| | uncertainty or ambliguity.

CO5 | Evaluate impact of | the effectiveness of hybrid L5
parameter tuning models,
and optimization
strategics

UNIT -1 INTRODUCTIONTO SOFT COMPUTING AND SUPERVISED LEARNING 9 Hrs
_ NETWORKS

Introduction to Soft Computing:Neural networks, Application scope of neural networks, Fuzzy logic, Genetic
algorithm, Hybrid systems, Softcomputing.

Artificial Neural Networks: Fundamentals, Basic Models, Terminologles, Linear Separabllity, Hebb networlk.
Supervised Learning Networks: Perceptron Networks- Theory, Perceptron learning rule, Architecture, Flowchart for
training process, Perceptron tralning algecithm for single and multiple output classes. Perceptron network testing
algorithm; Back-Propagation Netwark - Theory, Architecture, Flow chart for tralning process, Training algorithm,
Learning factors of back-propagation network, Testing algervithm for back-propapgation networle

UNIT -1 UNSUPERVISED LEARNING NETWORKS 9Hrs

Fixed weight competitive nets - Maxnet, Mexican Hat Net, Hamming network; Kohonenself-organizing feature maps -
Theory, Architecture, Flowchart, Trainlng algorithm; Learning vector guantization — Theory, Architecture, Flowchart]
Training algorithi, Varlants; Counter propagation networks - Theory, Full counter propagation Net. Forward-only
counter propagation Met; Adaptive resonance theory network - Fundomental architecture, Fundamental operating
principle, Fundamental algorithm.

UNIT - 111 GENETIC ALGORITHMS 9 Hrs

Genetic algorithms- Blological background, Traditional optimization and search technlgues, Genetic algorithm and

search space, Genetic algorithms vs. traditional algorithms, Basic terminologies in genetic algorithm, Simple GA

General genetic algorithm, Operators [n genetlc algorithm, Stopping conditlon for genetic algorithm llow, Constraings in

genetic algorithm, Problem solving using genetic algorithm, Adaptive genetic algorithms, Hybrid genetlc algorithms)
dvantages and limitations of genetic alporithm, Applications of genetic alporithm.

|I.IHIT-I'I|I" FUZEY LOGIC 9 Hrs




Introduction to fuzay logic, Classical sets, Fuzzy sets, Membership function - Features, Fuzzification, Methods o
membership  value assignments; Fuzey  arlthmetic and  measures-Fuzzy  arithmetic, Extension  pringiple, Fuzzy
measures, Measures of fuzziness, Fuzzy integrals; Fuzzy rule base and approximation reasoning -Truth values and
tables In fuzey logle, Fursy propositions, Formatlon of rules, Compound rules, Apgregation ol fuzzy riles, Fuzzy
reasconing. Fuzzy inference systems, Overview of furzy expert system; Fuzzy decision making Fuzzy logic control
systems.

UNIT -V HYBRID SOFT COMPUTING TECHNIQUES AND APPLICATIONS 9 Hrs

Hybrid Soft Computing Technigues: Genetic neure hybrid systems, Genetic fuzzy hybrid and fuzzy genetic hybrid
sYstems.

Applications of Soft Computing: Optimization of traveling salesman problem using genetic algorithm approach,
Genetic algorithme-based internet search techniguoe, Soft computing-based hybrid fuzzy controllers, Soft computing-
based rocket engine control

Texthooks:
1. 5. N. Sivanandam and 5. N. Deepa, Principles of Soft Computing, Wiley, 3rd Edition, 2019,

Reference Books:

1. 5. Rajasekaran and G. A. Vijayalakshmi Pai, Neural Networks, Fuzzy Logic and Genetic Algorithms:Synthesis and
Applications, PHI Learning Private Ltd, 201 1.

2. Udit Chakraborty, Samlr Roy, Soft Computing: Neure-Fuzzy and Genetle Algorithms, Pearson, 2013,

2. Saroj Kaushik, Sunita Tewari Soft Computing: Fundamentals. Techniques and Applications; McGraw Hill,
2018.Engines, The MIT Press, 2010.

Mapping of course outcomes with program outcomes

CO | PO1| POZ | PO3 | PO4 | POS PO6 | PO7 [ PO8 P09 | PO10 | PO11 | PSO1  PSO2
co1 2 3
coz | 2 il 3 | 3 2
co3 3 3 3 3 2
CO4 3 3 3 3 3 2
COs 3 3 3 3 3 2
Correlation matrix I -
Unit No. | Progrim Peds)  cAction  Verb  and | Level of
| Co’s Action verh BTL Cutcome (P BTL{for POL te POL1) Correlation (-3}
| & 3
I | COI :Understand 134 voa .I:gzl: ;ﬂﬂ:‘&} %
' POI1 PO Apply(l3) 2
" . i PO2: Review(1.2 i
2 CO? : Understand L2 P':]‘il Pﬂ":lnl!f]::::tl;} 3
£ | [ POS POS: Applv(LY) 2
roi POL: Applyil3) 3
ro PO2: Review (L2) k|
3 CO3 : Apply 13 | pod PO Interpret (1.2) 3
ros POS: Apply(L3) 3
P 3 Pon _POUE: Thumb rule 2
roi POT: Apply(L3) 3
"2 PO2: Review (L2) 3
roa PO3: Develop (L3) 3
4 [(COSmApply 31 pos PO lntcrprl:l (12) 3
POS POS: Apply{L3) 3
PO7 PO7: Thumb rule 2
L8]] POL: Apply (L.3) k]
ro? PO2: Review({L2) 3
. roa PO Develop (1.3 3
5 CO35 : Evaluate L5 PO4 PO4: .&naly;:u; 3
POS POS: Apply(L3) 3
o PO Thumb Rule 2

Justification Statements :

CO1: Understand the parsdigms of soft computing technigues to ereate/Design intelligent Systems
Action Verb: Understand(L2)



PO1 Verb:Apply[L3)

CO1 Action verb is greater than PO1 verb by one level. Therefore the correlation is medium (2)
PO2Z Verb : Review(LZ]

CO1 Action verb is same level as PO2 verb . Therefore the correlation is high{3)

COZ: Understand the common algorithms to discover hidden patterns or data groupings without the need
for human intervention

Action Verb : Understand [L2)

PO1: Apply(L3)

COZ Action verb is less than PO1 verb by ane level. Therefore the correlation is Medium (2)
P0O2: Review [L2]

CO2Z Action verb is grater than PO2 verl. Therefore the corvelation is high (3]

PO4: Interpret (L2)

CO2 Action verb is greator than PO4 verh, Therefore the corvelation is high (3)

PO5: Apply(L1)

CO02 Action verb is less than as PO5 verb by one level. Therefore the correfation is medium(3)

CO3: Apply the encoding techmigues (binary, real-valued, permutation) for representing solutions in
genetic algorithms

Action Verb : Apply(L3)

PO1: Apply(L3)

CO3 Action verb is same as than PO1 verb. Therefore the correlation is high (3)

POZ2: Review [L2)

CO3 Action verb is greater than as POZ verb, Therefore the correlation is high (3)

PO4: Interpret (L2)

CO3 Action verb is greater than PO4 verh. Therefore the correlation is high (3)

POS: Apply(L3)

CO3 Actlon verb is same as PO5S verb. Therefore the correlation 1s high {(3)

PO11: Thumb rule

Ih Soft Computing.the encoding techniques are used to generate solutions using genetic
algorithms, Therefore the correlation is medium (2]

CO4: Apply the fuzzy logic concepts to model and solve real-world problems characterized by
uncertainty or ambiguity

Action Verb : Apply {L3)

POL1: Apply(L3)

CO4 Action verb is same as PO1 verb. Therelore the correlation is high (3)

P0O2: Review [L2Z)

CO4 Actlon verb is greater than PO2 verb. Therefore the correlation fg high (3]

PO3: Develop (L3)

CO4 Aclion verb is same as PO3 verb. Therefore the correlation is high (3)

PO4: Interpret (L2Z)

CO4 Action verb is greater than PO4 verb. Therefore the correlation is high (3]

POS5: Apply(L3)

CO4 Action verb is same as P05 verb. Therefore the correlation is high(3)

PO7: Thumb rule

The fuzzy logic is used to solve the societal problems by following professional ethics. Therefore
the correlation 1s medium(2)

CO5: Evaluate the impact of parameter tuning and optimization strategies on the effectiveness of hybrid
models.

Action Verb : Evaluate (L5)

PO1: Apply(L3)

CD4 Action verb is greater than PO1 verb. Therefore the correlation is high (3)

PO2: Review [LZ)

CO5 Action verb is greater than PO2 verb. Therefore the correlation is high(3)

PO3: Develop (L3)

COS5 Actlon verb Is greater than as PO3 verb, Therefore the correlation Is high{3)



PO4: Analyze (L4)
CO5 Action verb is same as PO4 verb. Therefore the correlation is high (3)

POS: Apply(L3)

COS Action verb is greater than as POS verb, Therefore the correlation is high (3)

PO11: Thumb rule

We can rate the impact of parameter tuning and optimization strategies on the effectiveness of
hybrid models. Therefore the correlation is medium (2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

{(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)
. Year: IV Semester: 1 Branch of Study: ATML
Course Code | Year & Sem Principles of Data Science LT/ P | C
ZOAOE3303 | V-1 (Common to CSE, CIC, AIML) & 2 o 3 |

Course Outcomes:

After studying the course, student will be able to

CO1: Understand the different levels of Data and Steps in Data Science,
C02: Apply the basics of probability models for data exploration.
CO3: Analyze the basics of statistics models for data exploration.
CO4: Analyze the different data visualization technigues.

CO5: Analyze the suitable model for real time applications.

CO | Action Knowledge Statement Condition | Criteria Blooms |
Verb level
CO1 | Understand | The Different levels of Data and L2
Steps in Data Science
C02 | Apply The basics of probabilicy models for data exploration | L3
CO3 | Analyze - The basics of statistics models | for data exploration | L4 .
CO4 | Analyze The different data visualization L4
techniques
CO5 | Analyze the suitable model for real time | L4
applications

UNIT =1 Introduction to Data Science 9 Hrs

Structured versus unstructured data, Quantitative and qualitative data, The four levels of data:
Nominal level, Ordinal level, Interval level, and Ratio level, The fve steps of Data Science: Ask an
interesting question, obtain the data, explore the data, model the data, communicate and visualize the
results, Explore the data. . R .

UNIT - It Mathematics | 10 Hrs

Mathematics: Vectors and matrices, Arithmetic symbols, Graphs, Logarithms/exponents, Set theory,
Linear algebra. Probability: Basic definitions, Probability, Bayesian versus Frequentist, Compound
events, Conditional Probahility, The rules of probability, Collectively exhaustive events, Bayes theorem,
Random variables.

UNIT - 111 Statistics | 9 Hrs
Statistics: Obtaining data, Sampling data, Measuring Statistics, The Empirical rule, Point estimates,
Sampling distributions, Confidence Intervals, Hypothesis tests,

UNIT - IV Identifying effective and ineffective visualizations | 9 Hrs
Identifying effective and ineffective visualizations: Scatter plots, Line graphs, Bar charts,
Histograms, Box plots. Graphs and Statistics lie: Correlation versus causation, Simpson's paradox,
Verbal Communication, Thewhy /how /what strategy of presenting.

UNIT -V Applications of Data Science | 9 Hrs
Applications of Data Science- Technologies for visualisation, Bokeh (Python), recent trends in various

data collection and analysis techniques, various wvisualization technigues, application development
rmethods of used in data science.

Textbooks:
1. Sinan Ozgemir, "Principles of Data Science”, Packt, 2016,
2. "Algorithms for Data Science”, 1st edition, Steele, Brian, Chandler, John, Reddy, Swarna, springers
Publications, 2016
Reference Books:
1. Cathy O'Neil and Rachel Schutt, "Doing Data Science, Straight Talk From The Frontline”, O'Reilly,
2014.
2. G, Jay Kerns, “Introduction to Probability and Statistics Using R”, First Edition.
3. Nina Zumel, John Mount, “Practical Data Science with R®, Manning Publications, 1st Edition, 2014.
4, Doing Data Science: Straight Talk From The Frontline, 1st edition, Cathy O0'Neil and Rachel Schutt,
O'Reilly, 2013




5. Mining of Massive Datasets, 2nd edition, Jure Leskovelk, Anand Rajaraman and Jeffrey Ullman, v2.1,
Cambridge
University Press, 2014

Mapping of course outcomes with program outcomes

CO | PO1 | PD2 | PO3 | PO4 | POS PO | POT7 | POE POY9 | PO1D | PO11 | PSO1  PSO2
co1 | 2 1 2
coz | 3 3 2 3 2
co3z | 3 3 3 3 3 3 3 z
Co4 | 3 3 3 3 3 3 2 2
CO5 a 3 3 3 3 3 2 2
Correlation matrix
Unit | €O Program  PO{s) :Action Verb Level ol
N, Lesson % Correlation  Ca's Action | BTL | Outcome  and BTLifor POl o | Correlation
plan{Hrs) virh POy roitn) in-3)
| 14 230, 3 COI Undersand | 12 gé g?'___‘ mﬂ;ﬁ‘ f
PO | PO ApplyiL3) 3
L2 [ 3
2 10 17% 2 CO2: Apply 13 '::i ; {,’g E}L“::IE" rﬁ;ﬂ' i
P POV Thumb rale 2
PO POI: Applvil3) 3
Mo PO2: dennify( L3} 3
Pra3 PO3: DeveloplL3) i
3 2 0%, 2 €03 © Analyze L4 POH PO4: Analyze(L4) 3
I POS: Applyil3) 3
POxs PO Thumb rule 3
P PO Thumb rule 3
PO1 POL: Apply(L3) 3
PO2 PO2: 1dentify(L3) i
) 3 PO PO3: Develop(L3) L]
4 10 17% 2 | €O4: Anilyze |14 | o gt Amh?ﬂ[ul 2
POA POS: Applvil3) 3
Ml PORL: Thumb rule 3
PO PO2: Identify(L3) 3
ro3 PO3: Develop(L3) 3
A . Mo PO4: AnalvezetL4) 3
5 4 23 i Ii COS : Analyze L4 PO POS: Apply(L3) 3
FOs POR: Thumb rule k3
| POy PO Thumb rule 3
(il 100 %

Justification Statements :

CO1: Understand the different levels of Data and Steps in Data Science

Action Verb : Understand (1.2)

PO1 Verb : Apply(L3)

CO1 Action verb is less than PO1 verb by one level, Therelore the correlation is medium (2)
PO2 Verb : Analyze(L4)

CO1 Action verb is less than PO2 verb by two levels. Therefore the correlation is low (1)

COZ: Apply the basics of probability models for data exploration

Action Verb : Apply (L3)

PO1: Apply(L3)

CO2 Action verb is same level as PO1 verb. Therefore the correlation is high (3)
PO2: Identify(L3)

CO2 Action verb is same level as POZ verb, Therefore the correlation is high (3)
PO6: Thumb rule



For some of data exploration applications, Various probabilistic models were applied to address
socletal and ¢nvironmental conceérns. Therefore, the correlation is Medium (2]

PO11: Thumb rule

For some of data exploration applications, new probability models should be explored for
applving on new trends of data. Therefore the correlation is Medium (2]

CO3: Analyze the basics of statistics models for data exploration.

Action Verb : Analyze (L4)

PO1: Apply(L3)

CO3 Action verb is greater than PO1 verb level by one level. Therefore the correlation is high (3)
POZ2: Identify[L3)

CO3 Action verb is greater than PO2 varb level by one level. Therefore the correlation is high (3)
PO3: Develop(L3)

CO3 Action verb is greater than PO3 verb level by one level. Therefore the correlation is high (3)
PO4: Analyze(L4)

CO3 Action verb is same as PO4 verb. Therefore the correlation Is high {3)

POS: Apply(L3)

CO2 Actien verb Is greater than PO5S verb level by one level. Therefore the correlation is high (3)
PO8 : Thumb rule

Team work is required ereate multiple prabability models for data exploration. Hence the
correlation is high {3}

PO11 : Thumb rule

For some of data exploration applications, new statistical models should be explored for
applying on new trends of data. Therefore the correlation is high [3)

CO4: Analyze the different data visualization techniques,

Action Verb : Analvze{L4)

PO1: Apply(L3)

CO4 Action verb is greater than PO1 verb level by one level. Therefore the correlation is high (3)
PO2Z: ldentify(L3)

CO4 Action verb is greater than PO2 verh level by one level, Therefore the correlation is high (3)
PO3: Develop(L3)

CO4 Action verb is greater than PO3 verb level by one level. Therefore the correlation is high (3)
PO4: Analyze(L4)

CO4 Action verb is same as PO4 verb. Therefore the correlation is high (3)

PO5: Apply(L3]

CO4 Action verb 15 greater than PO5S verh level by one level. Therefore the correlation is high [(3)
PO11 : Thumb rule

For some of data exploration applications, new visualization techniques should be explored for
applyving on new trends of data. Therefore the correlation is high{3)

CO5: Analyze the sultable model for real time applications.

Action Verb : Analyze(L4)

POZ: Identify(L3)

COS5 Action verb is greater than PO2 verb level by one level. Therefore the correlation is high (3)
P03: Develap[L3)

GOS5 Action verh is greater than PO3 verb level by one level. Therelore the correlation is high [3)
PO4: Analyze(L4)

CO5 Action verb is same as PO4 verb. Therefore the correlation is high {3)

POS: Apply(L3]

CO5 Action verb is greater than PO5 verb level by one level. Therefore the correlation is high [3)
PO8 : Thumb rule

Team work is required build model for real time applications. Hence the correlation is high{3)
PO11 : Thumb rule

For some of data exploration applications, models should be created for new trends of data,
Therefore the correlation is high (3]



@ ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATL

{AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al&ML)
Year: IV Semester: I Branch of Study:
!| Course Code | Year & Sem . L{T/MLC| P C |

Digital Image Processing £ T T

| Z0APED415 V-1
Course Outcomes:
After studying the course, student will be able to
C01: Understand the fundamental concepts ol digital Image processing
COZ2. Analyee the images in frequency domain using limage transforms
COZ. Apply the technigues for image enhancement in spatial and fregquency domains
CO4, Analyee various image restoration and image segmentation technigues
€05, Evaluate different coding methods for imaze compression to save memaory & bandwidth,

=

co Action Knowledge Statement Condition Criteria Blooms |
Verb level

CO1 | Understand  the fundamental concepts L2
of digital image processing

CO2 | Analyze the images in frequency using image transforms L4
domain

CO3 | Apply the technigues for fmage in spatial and | I3
enhancement frequency domains

CO4 | Analyze the various image L4
restaration and image
segmentation techniques.

CO5 | Evaluate i different coding  for Image compression to Fave memory & LS
methods bandwidth

UNIT - | | | 15Hrs

IMAGE PROCESSING FUNDAMENTALS: Introduction to Digital Image processing - Example fields of its usage-
Fundamental steps in ImageProcessing Components of general lmage processing system, Image sensing and
Acquisition-image Modeling- Sampling, Quantigation and Digital Image representation - Basie relationships
between pixels, -Mathematicaltools/ operations applied on images-imaging geometry

UNIT - 11 | | 14Hrs
IMAGE TRANSFORMS:

Discrete Fourier Transform- Discrete Cosine Transforms- Discrete Sine Transform,Walsh-Hadamard
Transforms- Haar Transform-Hotelling Transform, Comparison of properties of the above,

UNIT - 111 [ [ 15Hrs
IMAGE ENHANCEMENT TECHNIQUES: Background enhancement by point processing Histogram processing,
\Sparial filtering, Enhancement infrequency Domain, Image smoothing, Image sharpening, Color image

ienhancement
UNIT - IV ] [ 16Hrs

IMAGE RESTORATION: Degradation model, Algebrale approach to restoration-Inverse Mitering -Least Mean

Square filters, ConstrainedLenst square restoration, Blind Deconvolution,

IMAGE SEGMENTATION: Edge detection- Edge linking, Threshold based segmentation methods-Regionbased
Wpproaches -Template matching-use of motion in sepmentation.

UNIT - V | 15Hrs
IMAGE COMPRESSION: Redundancies in Images - Compression models, Information theoretic perspective-
Fundamental coding theorem. Huffman Coding, Arithmetic coding, Bit plane ¢oding, Run length coding, Transform
coding, Image Formats and compression standards.

Texthooks:

R.C . Gonzalez & RE Woods, “Digital Image Processing”, Addison Wesley /Pearson education, 3™
Edition, 2010,

AR Jain,"Fundamentals of Digital Image processing”,PHI.
Reference Books:

Rafael G Gonzalew, Richard E woods and Steven L Eddins, "Digital Image processing using MATLABY,
Tata McGrawHill, 2010,




2, Sjayaraman,SEsakkivajan, TVeeralkumar,”Digitall mageprocessing”, TataMeGriwHill
2. Willlam K Pratt,"DightallmageProcessing”, JohnWilely, 3rd Edition, 2 (114,

Online Learning Resources:

[nptel videos

Mapping of course outcomes with program outcomes

Cco | PO1 | PO2 | PO3 | PD4  POS | PO | POT POA | PD9 PO10 | FO11 | PRO1 | PSO2
co1 | 2| 3 2 2 4
coz| 2| 1
co3 3 3 3 z 2z
co4+ | 3 3 3 2 3
cos | 3 2 z z z
Correlation matrix
Unit | €O Program PO(s) :Action Verb | Level of
No. Lesson ¥ Correlation Co's BTL Outcome and BTL(for PO1 | Correlat
plan{Hrs) Action POy o PD11) jon  [D-
verh 3)
vor |pozRei | 3
3 i ' LN
3 3 2 Understand | - L2 PO6, | PO6:Thumb rule 2
PO11, PO11:Thumb rule 1
1994 P, POL Apply (LE) 3
S b : Avalyss 2 PO2 | POZ: Formulate(L6) 1
PO1, POL: Apply(L3) ;
20% PO3, PO3: Develop(L3) 3
3 15 z Apply L3 P05, P05 Apply(L3) 2
PO, P0G Thumb rule 1
PoLL PO L:Thumb rule 2
PO1, | POL: Apply(L3) :
21, Pong, PO4: Analyze(L4) "3
4 16 3 Analyze L4 P05, PO5: Apply(L3) 3
PO, PO&: Thumb rule 1
POL11 PO11:Thumb rule 3
FO1, PO1; Apply(L3) 3
200, POz, PO2: Formulate{L6) 2
5 15 2 Evaluate L5 PO3, P03 Develop (L6) 2
PO, PO Thumb rule z
P PO1 L Thumb rule 2
75 1005,

Justification Statements :

COL: Understand the fundamental concepts of digital image processing.

Action Verb: Understand [L2)

PO1 Verbs: Apply (L3001 Action Verb is less than POT verb by one level, Therefore, the correlation s
migdiom [ 2).

POZ Vers: Review [LZ)C01 Action Verb is in the same level of less than POZ verb. Therefore, the correlation
is high [3).

PO6: COL wsing Thumb rule, L2 correlates PO6 as medium (2).

PO11: CO1 using Thumb rule, L1 correlates PO11 as low (1),

COZ: Analyze the images in freguency domain using image transforms,

Action Verb: Analyze(L4)

P01 Verbs: Apply (L3)C0Z Action Yerb is more than the PO1 verb, Thereforethe correlation is high [3).
PO2 Verbs: Formulate (L6JCOR Action Verb is less than the PO2 verb by two lovels Therelore.the correlation
is low [1).



Lo Apply the techniques for image enhancement in spatial and frequency domains,

Action Verb: Apply(L3)

P11 Verbs: Apply (L3)C03 Action Verb is egual to POT verb. Therefore,the correlation is high (3]

PO3 Verl: Develop[L31C03 Action Verb level is in the same level of PO3 verb, Therefore the correlation is
high [3).

POS Verb: Apply (L3)C0O3 Action Verbis equal to POS verb. Therefore, the correlation is high {3).

PO6: CO3 using Thumb rule, L2 corvelates POG as medium (2}

POLL: COF using Thumb rule, L3 correlates POL1 as mediam (2}

L04: Analyze various image restoration and image segmentation technigues.

Action Verb: Analyze (1.4)

PO1 Verbs: Apply (L3)CO4 Action Verb is more than the PO1 verbeThereforethe correlation is high (3).
P04 Verb: Formulate (L4}C04 Action Verb level is equal to PO4 verh. Therefore the correlation is high (3).
POS Verbs: Develop [L3)C04 Action Verb Is more than the POS verh. Therelore, correlation is high (3],
POG: CO4 wsing Thumb rule, L2 correlates PO6 as medium (2],

PO11: CO4 wusing Thumb rule, L4 correlates PD11 as high (3]

CO5%: Evaluate different eoding methods for image compression to save memory & bandwidth,
Action Verb: Evaluate [LS)

P01 Verb: Apply (L3)COS Action verb is= more than the PO1 verh. Therefore, the correfation i high (3]
P02 werh: Formulave (L6JCOS Action verb is less than the PO2 verb by one level Therefore, the correlation
ls medium(2).

P03 verb: Develop (L6JCO5 Action verb is less than the PO3 verh by one level. Therefore, the correlation is
medium (2}

POG: COS using Thumb rile, L2 correlates POG s medium (),

PO11: CO5 using Thumb rule, L3 correlates PO11 as mediam (2]
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{AUTONOMOUS)
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Year: IV Semester: I Branch of Study: ATML
J_@numﬂnd:i Year & Sem L T/Mac P | C |

EMBEDDED SYSTEMS

20AOE3004 | IV-I

Course Outcomes:

After studying the course, student will be able to

C01: Understand the lundamental concepts of embedded systems, programming languages and tools,
CO2: Analyze the architecture of TM4C, Instruction set, and its addressing modes for developing
embedded systems.

CO3: Understand the microprocessor interfacing concepts and the design cycle for embedded systems
CoO+:Analyze the microcontroller intermal blocks for basic programming of embedded system

CO5: Analyze the real-world embedded communicition protocols enabling microcontrollers to Interact
with external sensors and actuators,

3] 0o |0 [3

co Action Verb | Knowledge Statement Condition Criteria Blooms
level

CO1 | Understand | The 1'un-r]:|-m1.lnl;l-rmmcepts 1.2 B
of Embedded systems.

CD2 | Analyze The architecture of TMIC, . Far Developing | L4
instruction sef, and its embeédded systems
addressing modes

C03 | Understand | The MICTOProCessnr L2

interfacing concepts  and

the design cycle

CO4 | Analyze The microcontraller  For' basie programming L4
internal bloeks of embedded system

CO5 | Analyze The real-world embedded Enabling Microcontrollers L4
communication protocols to Interact with  external

sensors and actuators

UNIT - 1 INTRODUCTION TO EMBEDDED SYSTEMS 9 Hrs

Embedded system  introduction, bhost and  target concept, embedded applications, features and architecture
conslderations for embedded systems- ROM, RAM, timers; data and address bus concept, Embedded Processor and
their types, Memory types, overview of deslgn process of embedded systems, programming languages and tools for
embedded design. . .
UNIT-1I  EMBEDDED PROCESSOR ARCHITECTURE 9Hrs

CISC Vs RISC design philosophy, Von-Neumann Vs Harvard architecture. [ntreduction to ARM architecture and Cortex
= M series, Introduction Lo the TM4C family viz, TMACTZ3x & TM4CT129x and its wrgeted applications. TMA4C block
dingram, address space, on-chip peripherals (analog and digital) Register sets, addressing modes and instruction set
basics,

LUNIT = 11l OVERVIEW OF MICROCONTROLLER AND EMBEDDED SYSTEMS 9 Hrs

Embedded hardware and various bullding blocks, Processor Selection for an Embedded System, Interfacing Processor
Meimories and /0 Devices, [/0 Devices and [/0D interfacing concepts, Timer and Counting Devices, Serial
Communication and Advanced /0, Buses between the Networked Multiple Devices. Embedded System Design and Coq
desipn Issues in System Development Process, Design Cyele in the Development Phase for an Embedded System, Uses
of Target System or its Emulator and [n-Circult Emulator (ICE). Use of Software Tools for Development of an Embedded
System Design metrics of embedded systems - low power, high performance, engineering cost, time-to-market.

UNIT - IV MICROCONTROLLER FUNDAMENTALS FOR BASIC PROGRAMMING 9 Hrs

1/0 pin multiplexing. pull up/down registers, GPIO control, Memory Mapped Peripherals, programming System
registers, Watchdog Timer, need of low power for embedded systems, System Clocks and control, Hibernation Module
on TM4C, Active vs Standby current consuwmption, Introduction to Interrupts, Interrupt vector table, interrupt
programming. Hasic Timer, Real Time Clock (RTC), Motion Control Peripherals; PWM Module & Quadrature Encoder
Interface (QEL.
UNIT -V EMBEDDED COMMUNICATIONS PROTOCOLS AND INTERNET OF 9 Hrs

THINGS
Synchronous/Asynchronous interfaces (like UART, 5PL 120, USB), serlal communication basics, baud rate concepts)
Interfacing digital and analog external device, Implementing and programming UART, SPI and 12C, 5Pl interface using
TM4C.Case Study: Tiva based embedded system application using the interface protocols for communication with
external devices "Sensor Hub Hooster Pack” Embedded Networking lundamentals, [oT overview and architecture,
Uverview of wireless sensor networks and design examples, Adding Wi-Fi capability to the Microcontroller, Embedded
Wi-Fi, User APIs for Wircless and Networking applicatlons Building InT applications using CC3100 user AP Casg
Study! Tiva based Embadded Networking Application: "Smart Plug with Remote Disconnect and Wi-Fi Connectivity"




Texthooks:

1. Embedded Systems: Real-Time Interfacing to ARM Cortex-M Microcontrollers, 2014, Create space publications ISBN:
O78-1463590154.

2. Embedded Systems: Introduction to ARM Cortex - M Microcontrollers, 5th edition Jonathan W Valvana, Create space

publications ISBN-13: 978-1477508992
3. Embedded Systems 2E Raj Kamal, Tata MeGraw-Hill Education, 2011 ISBN-0070667640, 9780070667648

Relerence Hooks:

L hrgy/fprocessorswikl theem /indexphp/HandsOn_Training for_T1_Embedded Processors

2. htipe/ fprocessorswiki thoom findex.php/MCU_Day_Internet_of_Things 2013 Workshop

2. hitep:/ Swewwethoom SwwSenfsimplelink embedded wi-1home bhoml

4 CC3100/CC3200 SimpleLink™ Wi-FI®@ Internet-on-a-Chip User Guide Texas Instruments Literature Number:
SWRU3GBA April 2014-Revised August 2015

CO | PO1 [ POZ | PO3 | PO4  POS | PO6 | PO7 POA | P09 | PO10 | PO11 | PSO1 | PSO2 |
co1 2 2 z 1 |
coz | 2 z 4 z 2
co3 | 2 2 2 3 2
cos| 2 | 2 | 2 | 1 | 2 | - ] W |
cos | 2 2 2 1 2
Correlation matrix
Uit Program PO(s) :Actlion  Verb and | Level of
No. Co's Action verb BTL Outeome BTL{for P01 w PO11) Correlation  [0-
(PO} ) B 139
PO | POL Apply(LE) - 2
; pO2 POZ : Identify (L3) 2
1 CO1 :Understand L2 PO3 PO3: Develop (13) z
rod PO4 : Analyze [L4] 1
PO FO1: Apply(L3) <
POZ POZ: Identify [L3) z
2 CO2 : Analyze L4 roi PO 3: Develop (L3) 2z
P04 PO4: Interpret [L2) Z2
PO5S ras5: hf[L3j z
Foi POL Apply(L3) 2
POz POZ: [dentify (L3) 2
3 CO3 : Understand L2 rOo3 PO 3: Develop (L3) Z
ros PO4: Inmerpret (L2) 3
POS POS: Apply(L3) 2
PO PO, Apply(L3) 2
POZ POZ: Identify [L3) 2
4 CO4 :Analyze L4 PO3 PO 3 Develop (L3) .4
PO4 PO4: Interpret (L2) 1
P05 POS: Apply(L3) 2
PO1 FO1: Apply(L3) Zz
COS : roz POL: Identify (1L.3) 2
5 . 14 PO3 PO 3: Develop(L3) F
Analyze PO+ PO4: Interpret (L2) 1
POS P05 Apply(L3) 2

Justification Statements :

CO01: Understand the fundamental concepts of embedded systems, programiming lanpuages and tools
Action Verb: Understand(L2)

P01 Verb:Apply(L3)

CO1 Action verb s greater than PO1 verb by one level Therefore the correlation is medium (2)

PO2 Verb :ldentify [L3)

CO1 Action verb is greater than POL verb by one level. Therefore the correlation is medium (2)



PO3Verb :Develop (1.3)

CO1 Action verb is greater than PO verb by one level. Therefore the correlation is moderate (2)
PO4 Verb : Analyze (L4)

CO1 Actlon verb is greater than POL verb by two level, Theretore the correlation s low (1)

CO2:Analyze the architecture of TMAC, instruction set, and ts'addressing modes for developing embedded
systems,

Action Verb: Analyze(L4)

PO1: Apply{L3)

COZ Action verb ig less than POT verb by one level. Therefore the correlation (& Medium (2}
POZ Verb : ldentify [(1.3)

€02 Action verb is less than PO1 verh by one level, Therefore the correlation is Mediam (2]

PO 3 Verbs: Develop (L3)

CO1 Action Verb is greater than PO 3 verb by onelevel; therefore correlation 18 moderate (2).
PO4: Interpret (LZ)

GO2 Action verb is greater than PO4 verb by twao lovels Therefore the correlation is moderate (2)
POS: Apply(L3)

COZ Action verb is less than PO1 verh by one level, Therefore the correlation is Mediom (2]

CO3: Understand the microprocessor Interfacing concepls and the destgn cyele for émbedded systems
Action Verb :Understand{L2)

PO1: Apply(L3)

CO3 Action verb is greater than POT verb by one level, Therefore the correlation is moderste (2]
POZ Verb : Identify (L3)

03 Action verb is greater than as PO2 verb by one level. Therelore the correlation s moderate (2]
PO 3 Verhs: Develop (L3)

CO1 Action Verb is greater than PO 3 verb by one level; therefore correlation is moderate (2.

PO4: Interpret (L2)

CO3 Action verb is samePO4 verb. Therefore the correlation is high (3)

POS: Apply(L3)

CO3 Action verb is same as POS verb by one level, Therefore the correlation s moderate (2]

CO4: Analyze micro controller internal blocks for basic programming of embedded system
Action Verb :Analyze(L.4)

PO1: Apply(L3)

CO4 Action verb is preater than PO1 verb by one level, Therefore the correlation is moderate{2)
POZ Verb : Identify (L3)

0 Actlon verb Is greater than as PO2 verh by one level Therelore the corvelation is moderate(2)
PO 3 Verbs: Develop (L3)

CO4 Action Verb is greater than as PO2 verb by one level, Therefore the correlation is moderate( 2)
PO4: Interpret (L2)

CO4 Action verb is greater than PO4 verb by two levels. Therefore the correlation is low {1)

POS5: Apply(L3)

CO4 Action verb s same as POS verb by one level, Theretore the correlation s moderate (2]

COS:Analyze real-world embedded communication protocols enabling microcontrollers to interact with
external sensors

Action Verb :Analyze (L4)

POL: Applv(l3)

CO5 Action verb is greater than PO1 verb by one level. Therefore the correlation is moderate (2]
POZ Verb : ldentify (L3)

CO5 Action verb is greater than as POZ verb by one level, Therefore the correlation is moderate(2)
PO 3 Verbs: Develop (L3)

CO5 Actlon Verb s greater than as PO2 verh by one level. Therefore the correlation Is moderate(2)
PO4: Interpret (L2)

CO5 Action verb is greater than POG verb by two levels, Therefore the correlation is low (1)

POS: Applv(L3)

CO5 Action verb is greater than as PO2 verh by one level. Therefore the correlation s moderate (2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AI&ML)
. Year: IV Semester: 1 Branch of Study: ATML
. Course Code | Year & Sem Enabling Technologies for Data Science & Analytics: laT L{T/MLL| P | C |
ZOADEIGOL | V- (Common to CSE, AIDS) | Z 0| 3|
Course Outcomes:
After studying the course, student will be able to
CO1: Understand the application and characteristics of [oT
COZ: Apply the network protocols to establish communication between MZM and [oT systems
C03: Analyze the behaviour of 10T devices and sensors based on real time case studies
CO4: Apply the Map Reduce algorithm on large volume ol loT data for online analytical data
processing
CO5: Analyze the Zigbee Standards for controlling and sensing of 1oT network
CO | Action i ’Kunwledge Statement | Condition ‘Criteria | Blooms
Verb level
CO1 | Understand | The  Application  and L2
Characteristics of loT
C02Z | Apply The Networlk Protocols to L3
establish communication
between M2ZM and loT
Systems
COD3 | Analyze The behaviour of loT | based on real time L4
i | devices and Sensors Case Studies ; ) |
CO4 | Apply Map Reduce Algorithm for online analytical 13
on Large volume of loT data  processing
e —— ..dnt;l [ ———— o - S — R
CO5 | Analyze The f.!ghee Standards for controlling and L4
Sensing  of [oT
network
UNIT =1 Introduction te Internet of Things [ 9 Hrs

Introduction to Internet of Things
Introduction, Physical Design of loT, Logical Design of loT, 1oT Enabling Technologies, Domain Specific
loTs Introduction, Home Automation, clties, Environment, Retail, Agricalture, Industry, Health &
Lifestyle.

UNIT - Il loT and M2M [ 9 Hrs
10T and M2M: Introduction, M2M, Difference between 10T and M2M, SDN and NFV for loT. loT System
Management with NETCONF-YANG Need for 1oT Systems Management, Simple Network Management
Protocol (SNMP), Network Operator requirements, NETCONF, YANG, loT System Management with
NETCONF-YANG

UNIT - Il 1 Developing [nternet of Things | 9 Hrs
Developing Internet of Things: Introduction, InT Design Methodology, Case Study on loT System for
Weather Monitoring. Case Studies llustrating [oT Desigm: Introduction, Home Automation, Cities,
Environment, Agriculture, Productivity ﬁEE“L?IlI[II‘Ih

UNIT - IV Advanced Topics [ 9 Hrs
Advanced Topics: Introduction, Apache Hadoop, Using Hadoop Map Reduce for Batch Data Analysis,
IEEE 802.15.4: The IEEE B02 committee family ol protocols, The physical layer, The Media Access
control layer, Uses of B02.15.4, The Future of 802.15.4: B02.15.4e and B02.15.4p.

UNIT -V ZigBee [ 9 Hrs

— e —— e

Iiglilee Develnpml:nt of the standard ZigBee Architecture, Assucmtmn, The ZigEEE network layer The
ZigBee APS Layer, The ZigBee Devices Object (ZD0O) and the ZigBee Device Profile [ZDP), Zighee
Security, The ZigBee Cluster Library (ZCL), ZigBee Applications profiles, The ZigBee Gateway
specifications for network devices.

Textbooks:
1. Internet of Things a Hands-on Approach by Arshdeep Bahga and Vijay Madisetti. University




Press,

Omar elloumi, Wiley Student Edition.

Z. The Internet of Things key applications and protocols by Oliver Hersent, David Boswarthick and

Reference Books:

|_Edition.

Linternet of Things: Architecture, Design Principles and Applications by Raj Kamal MCGraw Hill

Mapping of course outcomes with program oulcomes
cCo PO1 | POZ | POZ | PD4 PO5S | PO6 | PO7 | POB PO9 PO10 | PO11 | PSO1 | PSO2 |
co1 |2 1 ' 1 |
coz |3 3 2 3 | 2 1 |
co3 |3 3 3 3 |3 3 | 1 |
Co4 |3 3 3 2 2 ' 1 |
Cos 3 3 3 3 3 1 1 !
_Correlation Matrix e R
Unit co Program | PD[s] :Action Verb | Level of
Na. Lesson 9y Correlation | Co's Action | BTL Duiteome and BTL{for PO1 to | Correlation
plan(Hrs) verh (P) PFO11) [0-3)
ol
PO1 POTL: Apply(L3) 2
1 11 2014 2 Understand L2 PO2 POZ: Analyze[L4) i
POl POT: Applv(L3] 3
PO3 PO3: Develop{L3) 3
2 1 20% 2 COZ :Apply 13 | FOM PO4: Analyze(L4) 2
POS POS: Applv(L3) 3
POG PO6: Thumb rule 2
POl POT: Apply(L3] 3
POz PO2: Identify (L3) 3 |
3 1 200, 2 €O3: Analyze | L4 m:’ :’:gi'; [:E: :};'f';ittﬂ 2
P POG: Thumb rule 3
PO7 PD7: Thumb rule 3
Pl POT: Apply(L3] 3
FO2 PO2: [dentify [L3) 3
4 11 20% 2 CO4 : Apply L3 | PO3 PO3: Develop(L3) 3 |
P04 PO%: Analyae(L4) 3
Pl POG: Thumb rule 2
FOZ POZ: Tdentily (L3) 3
[ PO3 PO3: Develop(1.3] 3
5 11 20440 2 COa5 : Analyze L4 POt PO4: Analyze(L4) 3
PG PO8: Thumb rule 3
. | PO PO11: Thumb rule 3
55 T 100%, M ] ]

Justification Statements :

CO1: Understand the application and characteristics of loT

Action Verb : Understand(1.2)
PO1 Verb : Apply(L3)

CO1 Action verb is less than PO1 verb by one level, Therefore the correlation is medium (2)

POZ Verb : Analyze(L4)

CO1 Action verb is less than PO2 verb by twao levels. Therelore the correlation is low (1)

CO2: Apply the network protocols to establish communication between M2ZM and loT systems

Action Verb : Apply [L3)
PO1: Apply(L3)

CO2 Action verb is same level as PO1 verb, Therefore the correlation |s high (3)

PO3: Develop(L3)



€02 Action verb Is same level as PO3 verb. Therefore the correlation 1s high (3)

PO4: Analyze(L4)

CO2 Action verb is greater than PO4 verb . Therefore the correlation is high (3)

POS5: Apply(L3]

C0O2 Action verb is same level as PO1 verhb. Therefore the correlation is high (3]

PO&: Thumb rule

Some of loT applications are used in society lor heath safety, legal and cultural issues, .
Therefore the correlation is moderate[2)

C03: Analyze the behaviour of 10T devices and sensors based oh real time case studies
Action Verb : Analyze[L4)

PO1: Apply(L3)

CO3 Action verb is greater than PO1 verb . Therefore the correlation is high (3)

PO2: Identify (L3)

CO3 Actlon verb is greater than POZ vorb . Therefore the correlation is high (3)

P0O3: Develop[L3)

CO2 Actlon verb is greater than PO3 verb . Therelfare the correlation is high {3)

PO4: Analyze(L4)

COZ Action verb is same as PO4 verb . Therefore the correlation is high(3)

POG : Thumb rule

It is used to Hlustrating the loT design in Home awtomation, Citles, Environment, agriculture,
productivity applications Therefore the correlation is high(3)

PO7: Thumb rule

Since ethical principles should be followed by loT Technologles, Hence the correlation is high(3)

CO4: Apply the Map Reduce algorithm on large volume of 1oT data for online analytical data
processing

Action Verb : Apply(L3)

PO1: Apply(L3)

CO4 Action verb is same level as PO1 verb. Therefore the correlation is high (3)

PO2: Identify (L3)

CO3 Action verb is same as POZ verb . Therefore the correlation is high(3)

P0O3: Develop(L3)

C0O2 Action verh is same as PO3 verb . Therefore the correlation is high{3)

PO4: Analyze(L4)

€02 Action verb is less than PO4 verb by one level . Therefore the correlation is mediumi(2)
POS: Apply(L3)

CO4 Action verb is same level as PO5S verb. Therefore the correlation Is high (3)

PO6G: Thumb rule

Since ethical principles shall be followed in IEEE protocals. Therefore the correlation is
medium(2)

CO5: Analyze the Zighee Standards for controlling and sensing of loT netwark
Action Verb : Analyze (L4}

PO2: Identify [L3)

CO3 Actlon verb is greater than PO2 verb. Therefore the correlation is high{3)

P03: Develop(L3)

CO2 Actlon verb is greater than PO2 verb. Therefore the correlation is high{3)

PO4: Analyze(L4)

CO2 Actlon verb Is same as PO4 verb. Therefore the correlation Is high(3)

POS: Apply(L3)

CO4 Action verb is greater than PO2 verh, Therefore the correlation is high (3]

PO& : Thumb rule

Since ethical principles should be followed to Zigbee devices. Therefore the correlation is high(3)
PO11: Thumb rule

To create robust and scalable networks by Zighee. Therefore the correlation is high(3)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)
~ Year: IV _ _ Semaster: 1 Branch uf!itudr ATML
Course Code | Year & Sem | WIRELESSCOMMUNICATIONS L{T/LL| P | C

ZDAPE041S | V-1 (Common to CSE,AIDS, AIML) 3 2 0| 3|

" Course Outcomes: o
After studying the course, student will be able to

COL: Understand the effective bandwidth utilization to accommodate large number of mobile
users by using various accessing technigues.

C02: Analyze networking considerations, practical networking approaches with mohile data
services,

CO3: Understand WAP architecture and services, WML scripts.

CO4: Analyze the protocols used in wireless LAN technologies.

CO5: Apply Various services in mobile data networks and HIPER LAN,

co Action Verb | Knowledge Statement Condition = Criteria Bloom
slevel
Co Understand | The effective bandwidth utilization to using L2
accommodate large number of mohile users various
| accessing
techniques
COZ | Analyze Networking considerations, practical L4
networking approaches with mobile data '
SETVICES.
CO3 | Understand | WAP  architecture  and  services, WML L2
scripts
CO4 | Analyze the protocols used in wireless LAN L4
technologies | L
- €05 | Apply Various services in mobile data networks L3
and HIPER LAN

UNIT-I INTRODUCTIONTOWIRELESSCOMMUNICA YHrs
WDNSAN DMULTI PLEACE EES‘I"EEHN[QUES

INTRODUCTIONTOWIRELESSCOMMUNICATIONSANDMULTIPLEACCESST ECHNIQUES:
Evalution of mobile radio communications, examples of Wireless Communication systems,
comparison ol common

Wireless Communication systems, Multiple access techniques: [ntroduction, FDMA, TOMA, Spread
Spectrum, Multiple Access; SDMA, Packet radio, Packet radio protocols, CSMA protocols, Reservation
protocols,

UNIT -1l _'] ‘WIRELESSNETWORKINGANDDATASERVICES [ 9Hrs
WIRELESSNETWORKINGANDDATASERVICES:
Wireless Networking: Difference between wireless and fixed telephone netwaorks, Development of

wireless networks, Traffic routing in wireless networks, Data Services: Dataservices, CCS, BISDN
and ATM, Signalling System Na7

UNIT-11 ] MOBILEIPANDWIRELESSACCESSPROTOCOL I 9Hrs

MOBILEIPANDWIRELESSACCESSPROTOCOL:
MobilelP: Mobhile |P Operation of mobile |P, Co-located address, Registration, Tunneling. WAP: WAP
Architecture, overview, WMLscripts, WAPservice, WAP session protocol.

UNIT-IV | WIRELESSLANTECHNOLOGYANDBLUETOOTH | GHrs

WIRELESSLANTECHNOLOGYANDBLUETOOTH:
Wireless LAN: Infrared LANS, Spread spectrum LANS, Narrow bank micro wave LANs, IEEEBDZ2.11
Protocol architecture and services, Bluetooth: Overview, Radio specification, Hase
l-mnd specification, Links manager specification, Logical link control and adaptﬂlnn protocol

UNIT =V l MOBILEDATANETWORKSANDHIPERLAN YHrs

MOBILEDATANETWORKSANDHIPERLAN:
Mabile Data Networks: GPRS and higher datarates, Short messaging service in GSM, HIPERLAN:
HIPERLAN-1.




Textbools:

1. WirelessCommunications,Principles, Practice—
TheodoreS.Rappaport, PHLZndEd.,Z2002.2 WirelessCommunicationandNetworking

2 WirelessCommunicationand Networking-wWilliamStallings, PHL,2003.
3. PrinciplesofWirelessNetworks—KavehPahLavenandP . KrishnaMurthy,Pearson Education, 2Z002.

ReferenceBooks:

1. WirelessDigital Communications- KamiloFeher,PHI, 19949,

PO PO1 | PO2 PO2 PO4 P05 POG PO7 PrOB P9 PO10 PO11
co
Cco1 ] 2 2 2
coz 3 3 3
co3 3 2 | "2 |
co4 2 3 3
cos5 3 2 2
CO | CO Program PO[s): Action Level of
Outcome verb and BTL Correlation
ro) (for PO1 o (0-3)
POS)
Lesson | % corr | Verb . BTL
Plan
(Hrs) |
| L2 Ol PO1:Apply [L3) 3
. PO2 POZ:Adentify (L3) |2
1 13 22 2 Understand | PG PO& 2
| PO11 PO11 2
i L4 pO2 PO2: Identify | 3
FOG (L3) 3
2 12 20 3 Anilyze | PO11 PO6 3
| PO11
| L2 POl MO 1 Apphy(L3) 3
i PG PO 2
3 11 18 2 I Understand PO11 PO11 2
| .
| L4 PO2 PO2: Identify | 2
l POG (L3) 3
4 12 20 2 Analyze PO11 P0G 3
PO11
L3 POG PO6&: Apply (L3) 2
5 12 20 2 Apply POT1 P11 2
60

CO1: Understand the effective bandwidth utillzation to accommaodate large number of mohile
users by using various accessing techniques.
Action Verb: Understand [LZ)
PO1 Verbs: Apply (L3)
CO1 Action Verb is less than PO1 verb by one level; Therefore correlation is moderate (2).
PO2 Verbs: Review (L2)
C02 Action Verb Is eqgual to PO2 verh; Therefore correlation is high (3).
P06 from thumb rule L2 correlation is moderate (2)
PO11 from thumb rule L2 correlation is moderate (2)

CO2Z: Analyze networking considerations, practical networking approaches with mobile data services.



Action Verb: Analyze (L4)
P02 Verbs: Identify (L3)

C0O2 Action Verb is greater than PO2 verb; Therefore correlatian is high [3).
PO6 from thumb rule L4 the correlation |5 high (3)
PO11 from thumb rule L4 the correlation is high (3)
CO03: Understand WAP architecture and services, WML scripts,
Action Verb: Understand [L2)
PO1 Verbs: Apply [L3)

CO1 Action Verb Is less than PO1 verh by one level; Therefore correlation is moderate (2).
P0G from thumb rule L2 correlation is moderate (2)
PO11 from thumb rule L2 correlation is moderale (2)
CO4: Analyze the protocols used in wireless LAN technologies.
Action Verb: Analyze [L4)
PO2 Verb: Identify (L3)

CO4 Action Verb is less than PO2 verb; Therefore correlation |s moderate( 2).

PO6 from thumb rule L4 the correlation is high [3)
PO11 from thumb rule L4 the correlation is high (3]
COS: Apply Various services in mobile data netwaorks and HIPER LAN,
Action Verb: Apply (L3)
PO6 Verb: Apply (L3)

CO5 Action verb is greater to PO1 verb; therefore the correlation is high (3),
PO6 from thumb rule LZ correlation is moderate (2)
PO11 from thumb rule L2 correlation is moderate (2)



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AIEML]
. Year: IV Semester: 1 Branch of Study: ATML
Course Code | Year & Sem : LT/ P | C
ZOADEO30Z | ] Management science 4] 2 |0 3|

Course Outcomes:

After studying the course, student will be able to

CO1: Understand the management principles to take the decisions in all levels for productivity

C02: Analyse the available facilities for location of the industrial plant and also deal the
ergonomics to improve the efficiency and safety

C03: Apply the mathematical knowledge to identify the shortest routes to achieve the goals set
by the management and to improve the quality of the products in an industry

CO4: Understand the materials requirement to minimize the inventory costs and to maximize

the profit
CDS’I: Apply the knowledge of the human resources principles in motivating the workers in the
__Industry & LS. S
o Action Verb | Knowledge Statement Conditlon Criteria Blooms
level

the management principles to In industry L2
C01 | Understand take the decisions in all levels

for productivity

| the available facilities  for in L4

location of the industrial plant manulacturing
and also deal the ergonomics to i

improve the efficiency and safety
the mathematical knowledge to In industry L3
identify the shortest routes to
achieve the goals sét by the
management and to improve the
quality of the products in an

| industry

the materials requirement to in industries L2
CO4 | Understand | minimize the inventory costs
and to maximize the profit

Co2 | Analyse

CO3 | Apply

the knowledge of the human In recruitment | L3
resources principles in of manpower
Appl
cos i motlvating the workers in the
industry
| UNIT-1| CONCEPTS OF MANAGEMENT AND ORGANISATION | 12 Hrs

CONCEPTS OF MANAGEMENT AND ORGANISATION: Functions of management, evolution of
imanagement thought, Taylor's sclientific management, ayol's principles of management, Hertzberg's
Maslow’s hierarchy of human needs, theory % and y, Hawthorne experiment, morale, motivation,
‘working environmental conditions, systems approach to management.

UNIT - 11 [ PLANT LOCATION & WORK STUDY | 10 Hrs

PLH.NT LOCATION: Definition, factors affecting the plant location, comparison of rural and urban
sites, methods for selection of plant- matrix approach. Plant layout - definiton, objectives, types o
‘plant layout, various data analysing forms travel chart.
'WORK STUDY: Definition, objectives, method study - definition, objectives, steps involved- various
ilypm: ol associated charts, difference between micro moetion and memo motion studies. Work
imeasurement- definltion, time study, steps Involved, equipment, different methods of performance)
jrating, allowances, standard time calculation. Work Sampling - definition, steps involved, standard
time calculations, and differences with time study

UNIT - [l | INTRODUCTION TO PERT / CPM | B Hrs




INTRODUCTION TO PERT / CPM: Project management, network modelling-probabilistic model
jvarious types of activity times estimation, programme evaluation review techniques, critical path,
iprobability of completing the project, deterministic model, eritical path method (CPM), critical path
icalculation, erashing of simple of networks.

(INSPECTION AND QUALITY CONTROL: Types of inspections, statistical quality control, techniques
variables and attributes, assignable and non-assignable causes, variable control charts, and B
icharts, attributes control charts, p charts and ¢ charts. Acceptance sampling plan, single sampling
iand double sampling plans, OC curves. Introduction to TOQM - guality circles, 150 9000 series
procedures.

UNIT - IV| MATERIALS MANAGEMENT | BHrs
MATERIALS MANAGEMENT: Objectives, inventory functons, tyvpes, associated costs, inventory
lelassification techniques-ABC and VED analysis. Inventory control systems, continuous review
system, periodical review system. Stores management and stores records. Purchase management,
'dune-. of purchase of manager, associated forms. - .

UNIT -V [ INTRODUCTION TO HUMAN RESOURCE MAGEHENT 10 Hrs
INTRODUCTION TO HUMAN RESOURCE MANAGEMENT: Functions of HRM, job evaluation,
different types of evaluation methods, Job deseription, merit rating, different methods of merit

ratings, wage Incentives, dilferent types of wage Incentlve schemes., Marketing, selling, marketing
Imix, product life cycle,

Textbooks:
1. 0. P. Khanna (2004}, Industrial Engineering and Management, Dhanpat Rai. New Delhi
Reference Books:

‘1. Stoner, Freeman [2005], Gilbert, Management, 6th edition, Pearson Education, New Delhi
2 Panner Selvam (2004), Production and Operations Management, Prentice Hall of India, New Delhi
3. Ralph M. Barnes (2004), Motion and Time Studies, John Wiley and Sons,

Mapping of course outcomes with program outcomes

Course COs
Title POl | PO2 ) POR | POY | POS | PG | POT POR PO T o N O =
Management | (Ol 2 !
SCIEnce L1002 3 3 3
20A0ENI02 | TO3 ] i i
Cid 2 ] ]
05 3 3
Correlation malrix
Program a . "
co {):ﬁ:mu PO{s): Action Verb and BTL Level ol
' {for PO1 to POS) Correlation
(M
1 Understand L2 T4 Apply (L3) 2
| | M Disign (L&) 1
1 Analyse L4 L8]] Apply (L3} 1
PO Avualyse (L4) i
| PO Apply (L3) L
|
3 | Apply L3 roi Apply (L3) 3
[ M Identily (LX) i
| P Design (L6)
4 [ Understand 12 POI | Apply (L3
z Identify (L3) 2
[ M Imerpret (123 2
5 - Apply L3 PO | Apply (13) 3
1 2 Tdentify (L3) b




Justification Statements:

CO1: Understand the management principles to take the decisions in all levels for productivity
Action Verb: Understand [L2)

PO1 Verb: Apply (L3)

CO1 Action verb is same (lower) level as PO1 verb. Therefore, the correlation Is low [2).

PO4 Verb: Design (L6)

CO1 Action verb is same (lower) level as PO4 verb. Therefore, the correlation is low (1),
CO2: Analyze the available facilities for location of the industrial plant and alse deal the
ergonomics to improve the efficiency and safety.

Action Verb: Analyze (L4)

P01 Verb: Apply (L3)

COZ2: Action verb is same (greater] level as PO1 verb, Therelore, the correlation is high (3).
PO4 Verb: Analyse (L4)

CO2: Action verb is same level as PO4 verb, Therefore, the correlation is high (3).

POS Verb: Apply (L3)

CO2: Action verb is same (greater] level as POS verh. Therefore, the correlation is high (3).
CO3: Apply the mathematical knowledge to (dentify the shortest routes to achieve the goals set
by the management and to improve the quality of the products In an industry,

Action Verb: Apply [L3)

PO1 Verb: Apply (L3)

CO3: Action verb is same level as POL verb. Therefore, the correlation Is high [3).

POZ Verb: Identify (L3)

C03: Action verb Is same level as PO2 verb. Therefore, the correlation s high [(3).

PO4 Verb: Design (L6)

CO3: Action verb is same (lower) level as PO4 verb. Therefore, the correlation is low (1),
CO4: Understand the materials requirement to minimize the inyventory costs and to maximize
the profit.

Action Verb: Understand [L2)

P01 Verb: Apply (L3)

CO3: Action verh is same (lower] level as PO1 verb. Therefore, the correlation islow [2).

POZ Verb: Identify (L3)

CO3: Action verb is same (lower) level as PO2 verb. Therefare, the correlation is low (2].

PO4 Vorb: Interpret (L2)

C03: Action verb is same level as PO4 verh. Therefore, the correlation is low (2).

CO5: Apply the knowledge of the human resources principles in motivating the workers in the
industry.

Action Verb: Apply ([L3)

P01 Verb: Apply (L3)

COS: Action verb is same level as PO1 verh. Therefore, the correlation is high [(3).

POZ Verb: Identify (L3)

C05: Action verb Is same level as PO2 verb, Therefore, the correlation iIs high (2).



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AI&ML)
. Year: IV Semester: 1 Branch of Study: ATML
. Course Code | Year & Sem s 3 L | T/CLC C |
ZOADEI901 | v English For Research Paper Writing 30 3]

Course Outcomes:

After studying the course, student will be able to

CO1: Understand the writing skills and level of readability.

COZ2: Apply the rules, principles for writing abstract and introduction part of research article.
CO3: Apply the right methods to write the review of literature, results and conclusions,
CO4: Apply the special skills for writing a title, abstract, review and introduction of literature.

CO5: Apply the key skills for results (n discussion and conclusion. /
CO | Action Verb  Knowledge Statement | Condition Criteria | Blooms
| level

1 Understand the writing skills and ("2

| levelofreadability | . 4

2 Apply the rules, princlples for writing abstract and —i' L3
introduction part iof
research article .

3 Apply the right methods te write the review of [ L3
literature, results and
conclusions |

4 Apply the special skills. for writing a title, abstract, L3
review and introduction of
literature

5 Apply the key skills for results in discussion and L3
conclusion,

Unit -1

Planning and Preparation, Word Order, Breaking up long sentences, Structuring
Paragraphs and Sentences, Being Concise and Removing Redundancy, Avoiding
Ambiguity and Vagueness.

Unit -2

Clarifying Who Did What, Highlighting Your Findings, MHedging and Criticizing,
Paraphrasing and Plagiarism, Sections of a Paper, Abstracts, Introduction.

Unit -3

Review of the Literature, Methods, Results, Discussion, Conclusions, The Final Check.
Unit - 4

Key skills for writing a title= an abstract - an introduction - review of literature

Unie:5

Key skills for writing methodology - results - discussions - conclusions.

References;

1. Goldbort ‘R [2006) Writing for Science, Yale University Press (available on Google
Books)

2 bay R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press
3. Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM.
Highman'sbook.

4. AdrianWallwork, English for Writing Research Papers, Springer New York Dordrecht
Heidelberg London, 2011,

Mapping of COs to POs and PSOs

CO | PO1 [PO2 | PO | PO4 | POG | PO& | PO7 | POB | POS | PD10 | PO1L
£ ! [ 2 2

2 3 | [ 1

3 p - 2

4 2

5 |2 2

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



CO-PO mapping justification:

CO | Percentage of contact | CO | Program PO[s): Level of
hours over the total Outcome Action Correlation
planned contact hours (PO) verb and [D-3)
Lesson % corr | Verh BTL BTL (for
Plan ro1
{Hrs) to PO5)

1 15 20 2 Understand 12 | P09, Thumb Rule | 2.

PO11 Thumb Rule | 2

2 18 23 3 Apply 13 POS, Thumb Rule | 2,

| P9 Thumb Rule | 1
3 14 184 |2 Apply L3 | PO, Thumb Rule | 2,
P11 Thumb Rule | 2
4 14 184 | 2 Apply L3 P09 Thumb Rule| 2
5 14 184 |2 Apply |L3 | PO9, Thumb Rule | 2,
PO11 Thumb Rule | 2
i) |

CO1: Understand writing skills and level of readability.

Action Verb: Understand (L2)

CO1 Action Verb is Understand of BTL 2. Using Thumb rule, L.2 correlates POG& to PO11 as
moderate (2).

COZ: Apply the rules, principles for writing abstract and introduction part of research
article,

Action Verb: Apply (L3)

CO2 Action Verb is Apply of BTL 3. Using Thumb rule, L3 correlates PO& to PO11 as moderate
(2)

CO2 Action Verb Is Apply of BTL 3. Using Actlon verb, Modern Tool ugage L3 correlates POS, CO
level is two less than PO, so correlation is low(1).

CO3: Apply the right methods to write the review of literature, results and conclusions.
Action Verb: Apply (L3)

CO3 Action Verb is Apply of BTL 3. Using Action verb, Problem Analysis L3 correlates PO2, CO
level is one less than PO, so Correlation is Moderate (2]

CO3 Action Verb is Apply of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate
(2)

CO4: Apply special skills for writing a title, abstract, review and introduction of literature,
Action Verb: Apply (L3)

CO4 Action Verb is Apply of BTL 3. Using Thumb rule, L3 correlates POG to PO11 as moderate
(2)-

CO5: Apply key skills for resultls in discussion and conclusion.

Action Verb: Apply (L3)

CO5 Action Verb is Apply of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate
(2}



® ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (AI&ML)
Year: IV Semester: 1 Branch of Study: ATML
Course Code | Year & Sem LT/ P | C
ZOAHSMB0Z | v ENTREPRENEURSHIF DEVELOPMENT 30 o 3]
Course Outcomes:
After studying the course, student will be able to
CO1. Understand the concept and process of Entrepreneurship to develop entrepreneurial
skills
CO0Z.  Amnalyze the different feasibility studies to start a new enterprise,
CO3.  Amnalyze the various sources of finance to entreprensurs,
CO4.  Analyze the role of central government and state government in promoting women
Entreprencurship,
CO5.  Anmalyze the role of incubations in fostering startups.
CO | Action Verb | Knowledge Statement Condition  Criteria Bllzms
the concept and  process of to develop
CO1 | Understand | Entrepreneurship entrepreneurial L2
skills
the different feasibility studies to start a new
CO2 | Analyze enterprise L4
co3 | Analyze the various sources of finance to L4
entreprencurs
in promoting
Cow | Ansyze | e Tole of contral government y
E—— Entrepreneurship
CO5 | Analyze the role of Incubations i faatering LA
startups

Unit-1 Introduction to Entrepreneurship

Entrepreneurship - Concept, knowledge and skills requirement - Characteristics of
successful entrepreneurs - Entrepreneurship process - Factors impacting emergence of
entrepreneurshlp - Dilferences between Entrepreneur and Intrapreneur - Understanding
individual entrepreneurial mindset and personality - Recent trends in Entrepreneurship.

Unit-11 Formulation of Business Idea

Starting the New Venture - Generating business idea - Sources of new ldeas & methods of
generating ideas - Opportunity recognition - Feasibility study - Market feasibility,
technical/operational feasibility - Financial feasibility - Drawing business plan - Preparing
project report - Presenting business plan to investors.

Unit-111 Financial Aspects of Promotion

Sources of finance - Various sources of Flnance avallable - Long term sources - Short term
sources - [nstitutional Finance - Commercial Banks, SFC's in India - NBFC's in India -
their way of financing in India for small and medium business - Emtreprencurship
development programs in India « The entrepreneurial journey- Institutions in aid of
entrepreneurship development.

Unit-1V Women Entrepreneurship

Women Entrepreneurship - Entrepreneurship Development and Government - Hole of
Central Government and State Government in promoting women Entrepreneurship -
Introduction to various incentives, subsidies and grants - Export- orlented Units - Fiscal



and Tax concessions available - Women entreprencurship - Role and importance - Growth

of women entrepreneurship in India -

Issues & Challenges - Entrepreneurial motivations,

Unit-V Startups and Incubation

Startups -

Delinition, Role of startups In India, Governmental initiatives to foster

entrepreneurship across sectors. Funding opportunities for startups. Business Incubation
and its benefits, Pre-Incubation and Post - Incubation process,
Textbooks:

1.

D F Kuratko and T V Rao, "Entrepreneurship” - A South-Asian Perspective -
Cengage Learning, 2012, (For PPT, Case Solutions Faculty may visit
login.cengage.com)

2 Nandan H, " Fundamentalg of Entreprencurship”, PHI, 2013,
References:

! Vasant Desal, “Small Scale Industries and Entrepreneurship”, Himalaya
Publishing 2012,

Z. Rajeev Roy “Entreprencurship”, 2nd Edition, Oxford, 2012,

3. B.Janakiram and M.Rizwanal "Entrepreneurship Development: Text & Cases”,
Excel Books, 2011,

4. Stuart Read, Effectual "Entrepreneurship”, Routledpge, 2013,

Online Learning Resources:

1.
2
3
4.

Entrepreneurship-Through«the:Lens-of-venture Capital
tp: online I om/7c se=mba-

http:/ /nptel.acin/courses/122 106032 /Pdf/7_4.pd
http://freevideolectures com /Course /35 14/ Economics-/-Management- /-
Entrepreneurship/50

& 2]

Mapping of course outcomes with program outcomes

Course | COs
Title
PO1 | POZ | POR | PD4 POS | PO6 | PO7 | POB | POY PO10 | PO11 | PSOT | PSOZ |
cixn
S E |
E B i
z % | coz 1 3 |
u 0T
£ B[] 3 |
E o E | CO4 |
£ 2 |cos| 3 |
Percentage of | CO: Action | Program PO: Action Level
Course contact hours | verb and Dutcome(PO) verb and correlation
Outcom | over the total | BTL BTL (0-3)
e planned contact
- (C;) hours -
col 18.86 Understand P Apply [L3) i
coz 18.86 PO3 Apply (L3) 3
Analyze PO Apply (L3) 3
PO Thumhb Rule | 3
CO3 20.75 PO Apply [L3) 3
Analyze PO10 Thumb Rule | 3
o4 18.86 Analyze PO1 Apply (L3} 3
COs5 22.64 Analyze PO Apply (L3) 3




Justification Statements:

CO1: Understand the concept and process of Entreprencurship to develop entrepreneurial skills
Action Verb: Understand (L2)

POL Verb : Apply(L3)

CO1 Action verb is less than PO1 verb by one level, Therefore, the correlation is medium (2)

CO2: Analyze the different feasibility studies to start a new enterprise.

Action Verb: Analyze [L4)

PO3: Apply (L3)

C02 Action verb is more than PO3 verb, Therefore, the correlation is High [3)

FPO4: Apply [L3)

002 Action verb is more than PO4 verb, Therefore, the correlation s High [3)

PO9: Thumb Rule

As using thumb rule CO2 correlates with PO10. Therefore, the correlation is High (3)

CO3: Analyze the various sources of finance to entrepreneurs.

Action Verb: Analyze (L4)

PO1: Apply (L3)

CO3 Action verb is more than PO1 verb by one level, Therefore, the correlation is High (3]
PO10: Thumb Rule

CO3 Action verb blooms level 4 correlates with PO11. Therefore, the correlation s High (3)

CO4: Analyze the role of central government and state government in promoting women
Entrepreneurship.

Action Verb: Analyze [L4)

PO1: Apply (L3)

CO4 Actlon verb is more than PO1 verb by one level. Therelore, the correlation is High [3)

CO5: Analyze the role of incubations in lestering startups.

Action Verb: Analyze (L4)

PO1: Apply (L3)

COS5 Action verb is more than PO1 verb. Therefare, the correlation is High (3]



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI

(AUTONOMOUS)
ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING [AI&ML)
Year: IV Semester: 1 Branch of Study: AIML
r g‘l;l;!;::;:;g; - ?ﬂrl:_'lsem | Exploratory Data Analysis with R :“: Tf:u: " 2 ;: 1
Course Oulcomes:
After Studying the Course, student will be able to
CO1: Evaluate the installation of R to Perform simple R Programming’s.
C02: Analyze the Functionality of R by using add-on Packages.
CO3: Apply the Extracted data from files and other sources to perform data Manipulation
Tasks.
CO4: Analyze the R Graphics and Tables to visualize results of various Stastical operations
on Data,
CO5; Apply the knowledge of R gained to data analytics for real life applications.
CO | Action Knowledge Statement Condition Criteria Blooms
Verh level
C0O1 | Evaluate the installation of R to Perform simple R | L5
[N o o - N ~ Programming's o
CO2 | Analyze the Functionality of R by using L4
add-on
Packages
CO3 | Apply the Extracted data from files to perform data | L3
. and other sources ‘Manipulation Tasks |
CO4 | Analyze " the R Graphics and Tables to visualize results of | L4
various stastical
operations on Data.
CO5 | Apply the knowledge of R gained to data analytics for L3

real life applications.

1: INTRODUCTION TO COMPUTING [CO1)
a. Installation of R

b The basics of R syntax, workspace

¢, Matrices and lists

d. Subsetting

e. System-defined functions; the help system

f. Errors and warnings; coherence of the workspace

2; GETTING USED TO R: DESCRIBING DATA(CO1)

a. Viewing and manipulating Data

b, Plotting data

e, Reading the data from eonsole, file (csv) loeal disk and web

d. Working with larger datasets

3: SHAPE OF DATA AND DESCRIBING RELATIONSHIPS (CO1)
#. Tables, charts and plots

b. Univariate data, measures of central tendency, frequency distributions, variation, and Shape.
. Multivariate data, relationships between a categorical and a continuous variable,
. Relationship between two continuous vartables - covariance, correlation coefficients, comparing multiple

correlations.

e, Visualization methods - categorical and continuous varfables, two categorical variables, two continuous

variables.

4: PROBABILITY DISTRIBUTIONS [(COZ)

&, Sampling from distributions = Binomial distribution, normal distribution
b, tTest, #Test, Chi Square test

", Density functions

x|

d. Data Visualization using ggplot - Box plot, histograms, scatter plotter, line chart, bar chart, heat maps

5: EXPLORATORY DATA ANALYSIS [(CO2)

Demonstrate the range, summary, mean, varanee, median, standard deviation, histogram, hox plot,

scatter plot using population dataset,

f: TESTING HYPOTHESES (CO3)




. Null hypothesis signlficance testing

k. Testing the mean of one sample

©. Testing two means

T: PREDICTING CONTINUOUS VARIABLES(COX)
i Linear models

b. Simple linear regression

. Multiple regression

d. Bias-variance trade-off - cross-validation

H; CORRELATION [CO3)

i How to calculate the correlntion between bwo variables,
b. How to make scatter plots.

¢, Use the scatter plot to investigate the relationship between two varlables
9: TESTS OF HYPOTHESES[CO4)

a@. Perform tests of hypotheses about the mean when the variance is known
b. Compute the p-value.

o. Explore the connection between the critical region, the test statistic, and the p-value

10: ESTIMATING A LINEAR RELATIONSHIP [CO4)

Demonstration on a Statistical Model for 2 Linear Relationship

a, Least Squares Estimates

b. The R Function lm

. Serutinizing the Residuals

11: APPLY-TYPE FUNCTIONS(COSR)

a. Defining user defined classes and operations, Models and methods in R

b. Customizing the user's environment

¢, Concditional statements

d. Loops and iteratlons

12: STATISTICAL FUNCTIONS IN R{CO5]

i, Write Demonstrate Statistical functions ln R

b. Statistical inference, contingency tables, chi-square goodness of fit, regression, generalized linear models,
advanced modeling methods.

Reference Bools:

1. SandipRakshit, “Statistics with R Programming”, McGraw Hill Education, 2018.

2. Gareth James, Danlela Witten, Trevor Hastie, Robert Tibshirani, "TAN Introduction to Statistical Learning:
with Applications in R", Springer Texts in Statisties, 2017,

3. Joseph Schmuller, “Statistical Analysis with R for Dummies®, Wiley, 2017,

4. K G Srinivasa, G M Siddesh, ChetanShetty, Sovwmya B |, "Statistical Programming in R”, Oxford Higher

Education, 2017,

Online Learning Resources/ Virtual Lahs:
+ www.oikostat.ch

2, hitps:/flearningstatisticswithr.com/

3. https:/ /www.goursera.ofg)learn/probability-intro

4. hitps://www.isibangacin/=athreya/psweur/

Mapping of course nutcomes with program sulcomes

Asyllalus

co POL | PO2Z PO3  PD4 | POS | PO6 | PO7 | POB PD9  PDI0  PO11 | PSOL | PSO2
co1 |3 3 '

coz |3 1 3 3

co3 |3 3 3 2 2 1

CO4 | 3 1 3

cos | 3 3 12 1




Correlation Matrix

it | <@ DOOBRAM | po(s) - Action Verb and  Level
No. Co’s Action verb BTL | (PO) BTL (for PO1 to PO11) Correlation [0-3)
3 PO1 PO1: Apply(L3) 3
1 CO1:Evaluate L5 PO2 PO2: Analyze(L4) 3
PO1 POT: Apply[L3) 3
) ro2 POZ: Formulate (L&) 1
& |eRAnalyve 14 | pos PO4: Analysis (L4) 3
rall PO11: Thumb rule 3
| POT | FOT: Apply[L3] — 3
roz POZ: ldentifyv{LZ) 3
4 COZ:Apply L3 PO3 PO3: Develop (L3) 3
Pro4 PO4: Analyze(L4) 2
PO11 PO11: Thumb rule 2
IR POl Apply(l3y 3
i POz POZ: Formulate (L&) 1
* COfcAnalpre 14 | poa PO4: Analysis [L4) 3
P11 PO11: Thumb rule a3
ro1 PO1: Apply[L3) 3
5 COS:Apply L3 rO2 POE: ldentity(LZ) 3
PO4 PO4: Analysis (L4) 2

Justification Statements:
CO1: Evaluate the installation of R to Perform simple R Programming's.
Action Verb: Evaluate (L5)

PO1 Verb: Apply (L3)

CO1 Action verb is more than POL verb. Therefore, the correlation is high [3)
P02 Verh: Analyze (L4)

CO1 Action verb is more than PO2 verb. Therefore, the correlation is high (3)

CO2: Analyze the Functionality of R by using add-on Packages,
Action Verb: Analyze (L4)

PO1: Apply (L3]

CO2 Action verb is more than PO1 verb. Therefore, the correlation is high (3)
P02: Formulate [L&)

€02 Actlon verb is less than PO2 verb by two levels. Therefore, the correlation Is low (1)
PO4: Analysis [L4)

CO2 Action verb is same as P04 level. Therefore, the correlation is high [3)
PO11; Thumb rule

For some Packages are using creating the R Programming indirectly suitable for
environment development therefore the correlation is High{ 3]

CO3: Apply the Extracted data from files and other sources to perform data Manipulation Tasks.
Action Verb: Apply (L3)

PO1: Apply(L3)
CO3 Action verb is same as PO1 verh, Therefore, the correlation is high (3)
P0O2: Ildentify (L2)
CO4 Action verb is more than PO2 verb. Therefore, the correlation is high [3)
P0O3: Develop (L3)
CO4 Action verb is same as PO3 verh, Therefore, the correlation is high(3)
PO4: Analysis (L4)
CO4 Action wverb is less than PO4 verb by one level. Therefore, the correlation is
moderate (2]
P0O11: Thumb rule



For some of various R Programming used to write programs and evaluation. Therefore,
the correlation is moderate (2)

CO4: Analyze the R Graphics and Tables to visualize results of varlous stastical operations on
Data.
Action Verb: Analyze {L4)

PO1: Apply [L3)

CO4 Action verb is more than as PO1 verb, Therefore, the correlation is high {3)
PO2: Formulate [LG)

04 Action verb is less than PO2 verb by two levels. Therefore, the correlation is low 1)
PO4: Analysis (L4)

CO4 Action verb is same as PO4 verb, Therefore, the correlation is high [3)

PO11: Thumb rule

For some of R Graphics and Tables concepts are used to ereate programs, Therefore,
the correlation is high [(3)

COS5: Apply the knowledge of R gained to data analytics for real life applications,
Action Verb: Apply (L3)

PO1: Apply(L3)
CO5 Action verb is same as PO1 verb, Therefore, the correlation is high (3)
POZ: ldentify (L2)
CO05 Action verb is more than PO2 verb. Therefore, the correlation iy high (3)
PO4: Analysis [L4)
CO5 Actlon verb Is less than PO4 verb by one levels, Therefore, the correlation ls
moderate (2)
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Semester VIII (Fourth year)

18 Course Code Hours
No| Category Course Title per Credits  CIE | SEE | TOTAL
week
L T pl !
OF-4 20MOC3301 MOOCS ol o o 3 25 | 75 100
& PR 20APR3302 Internship G| 0 | O 3 100 | 100
|
3 PR Z0APR3303 Project work 6 0 0 9 60 | 140 200
Total credits 15 185 215 | 400




