Regulation: MR22

MR22 - Revised Course Qutcome

B.Tech. I Semester
Year/Sem:1/1

MA101BS: Matrices and Calculus

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

CO Code Course Outcome BTL Cog?ll(t;;&([::g Ses Ll;l@
Apply matrix concepts including rank, echelon/normal
forms, Gauss-Jordan inverse, LU decomposition, Gauss : ;
MLtk elimination and Gauss-Seidel iteration tl:) solve 3 Applying S
systems of linear equations.
Determine eigenvalues and eigenvectors, analyze
properties of
MA101BS.2 | symmetric/orthogonal /unitary/Hermitian matrices, 3 Applying UnitlI
use Cayley-Hamilton theorem, and reduce quadratic
forms to canonical form.
Explain Mean Value Theorems, use Taylor series
MA101BS.3 | expansion, and evaluate improper integrals using Beta | 3 Applying Unit I1I
and Gamma functions.
Apply partial differentiation, total derivatives,
MA101BS.4 | Jacobians, Euler’s theorem, and Lagrange multipliersto | 3 Applying Unit [V
find maxima and minima of multivariable functions.
Compute double and triple integrals in Cartesian,
MA101BS.5 | polar, cylindrical, and spherical forms and apply them 3 Applying UnitV
to determine areas and volumes.
Course Articulation Matrix
o - o~ i o~ o™ <
co/Por 51818 3138 8|8 88|z 5 5|¢ &|als
/PSO | & | A& | A& A& A& |l& &l g | 8| & |2 2|2 |72
Cco1 3 3 2 1 - — - - - 1 - 2 3 2 3 1
Cco2 3 2 1 1 - - - - - 1 - 2 2 1 3 1
co3 3 2 1 1 = - - = = 1 2 2 1 3 1
Co4 3 3 2 1 - - - - - 1 - 2 2 1 3 1
cos 3 3 2 1 - - - - - 1 - 2 2 1 3 1
Average | 3.0 | 26 |16 | 1.0 | - = = = - [ 1.0 - 20 | 22|12 3.0 10
ustification
Aspect Observation & Reasoning
Major Contribution P01 (Engineering Knowledge): Strong mapping because matrices, eigenvalues, quadratic

(3 - Strong) forms, and multivariable calculus form a core mathematical foundation for engineering.
PO2 (Problem Analysis): Students analyze functions, integrals, multivariable problems,
and system solvability. PSO3 (Mathematical Concepts): Strong mapping due to heavy
algebraic and calculus-based reasoning needed for advanced computing.

Moderate Contribution | PO3 (Design/Development): Moderate linkage through solving mathematical models,

(2 - Moderate) optimization, and transformations. PO12 (Life-long Learning): Mathematicsis a
continuous learning domain; these fundamentals enable future courses. PSO1: Moderate
mapping because mathematical modeling supports computer science problem structures.

Minor Contribution P010: Students explain steps, justify results, and present mathematical reasoning. PS04:

(1 - Slight) Slight mapping through analytical thinking supporting research/problem formulation.

No Direct Mapping P05, P06, P07, PO8, P09, PO11: Not directly related to tools, society, environment, ethics,
teamwork, or project management.

Cognitive Alignment COs operate at BTL-3 (Applying) and BTL-2 (Understanding) — correct for a first-year
foundational mathematics course. J
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MR22 - Revised Course Outcome
B.Tech. I Semester
Regulation: MR22 Year/Sem: 1 /1| Department: IT

CH101BS: Engineering Chemistry

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Outcome BTL Domain n _e
Unit
(Keyword)

CH101BS.1 Des¢;ribe water treatment processes and identify key
quality parameters

CH101BS.2 Apply corrosion control methods to solve material

2 Understanding Unit I

degradation problems 3 Applying Unit Il
Classify pol ric materi i
CH101BS.3 propegié)s ymeric materials based on their structural 4 Analyzing Unit 111
Analyze fuel characteristi i .
CH101BS.4 energyzsources eristics to select appropriate 4 Analyzing Unit IV
Recommend engineering materials for specific . ;
CH101BS. P
s technological applications 5 Evaluating UnitV
Course Articulation Matrix
o S | o | | |
co/po/pso [ S| S| S| 3|8 8|5(8|8 5|z /2|lglglglg
- T I O O - - - I~ A B~ O O I
Cco1 3| 211l -T2l -T-T1l-T111-T17]2
Cco2 3 2 2 1 - 1 2 - - 1 - 2 1 - 1 2
Co3 3 2 2 1 - 1 1 - - 1 - 1 1 - 1 2
Co4 3 2 1 1 = 2 3 - - 1 - 2 1 - 1 2
Co5 3 2 2 1 - 1 1 - - 1 - 1 1 - 1 2
Average 3 2 |16 1 - |14 (18| - - 1 - 114 | 1 - 1 2
ustification
Aspect Observation & Reasoning
Major Contribution P01 (Engineering Knowledge) - Fundamental chemical principles for
(3 - Strong) engineering materials and processes. PO7 (Environment) - Direct
environmental focus through water treatment and pollution control
technologies.
Moderate Contribution PO2 (Problem Analysis) - Analyzing chemical processes and material
(2 - Moderate) selection problems. PO6 (Society) - Societal impact of clean water and
sustainable energy solutions. PSO4 (Research Ability) - Enables research in
L material science and green computing applications.
Minor Contribution P03 (Design) - Material selection in engineering design. PO4 (lnvestigati.on) -
(1 - Slight) Chemical analysis and experimental investigation. PO12 (Life-long Learning) -
Foundation for advanced materials and energy technologies. PSO1 (Computer
Systems) - Understanding materials for hardware components. PS03
(Mathematical Concepts) - Support for computational chemistry applications.
No Mapping POS, P08, P09, PO10, PO11, PSO2 - Tool usage, ethics, teamwork,
communication, project management, and software development not covered.
Cognitive Alignment BTL 2-5 (Understanding — Evaluating) - Progressive development from
chemical principles understanding to material evaluation and recommendation.
N
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. | Semester

Year/Sem:1/1 Department: IT

CS101ES: Programming for Problem Solving

Course Qutcomes
After successful completion of this course, the students will be able to:

Contribution (3 -
Strong)

BTL | Cognitive Domain | Linked
CO Code Cour i
ourse Outcome AVG (Keyword) Unit
Explain program development steps and construct algorithms,
CS101ES.1 | flowcharts, and basic C programs using variables, operators, 2 Understanding Unit ]
conditionals, loops, and 1/0.
Apply C programming constructs to im lement arrays, stri ; i
CS101ES.2 ; P yS, strings,
structures, unions, and pointer-based data operations. 3 Applying ak
Implement preprocessor directives and perform file handling
CS101ES.3 | (text/binary) including structured data 1/0 and random file 3 Applying Unit 11
access.
Analyze functional decomposition and impleme t modular . i
CS101ES.4 . P plement modu tiv
programs using recursion and dynamic memory allocation. 4 Analyzing Unit
Analyze and implement searching and sorting algorithms
CS101ES.5 | while comparing their efficiency using basic complexity 4 Analyzing Unit V
concepts.
Course Articulation Matrix
=
=
a2 ||l |o| e e~ el e | 89|29 2|3
sflgjgle e e g8 B8 5 8 slglglgl g
8 ~ ¥ A A a -9 -9 -8
co1 2 2 1 1 1 = = - 1 1 = 2 1 1 1 -
Cco2 3 2 2 1 2 - - - 1 1 - 2 2 2 1 =
03 | 312 2113 |-]-1-J1[1 -T2 712 ][2]1]1
Co4 3 3 2 2 2 = = - 1 1 - 2 2 2 2 1
o5 |3 132 2 2]|-]-]-]1]1]-1T2T212]2]2
Average | 2.8 |24 | 1.8 |14 | 2.0 | - = - 10| 1.0 - 20 | 18| 1.8 | 14 | 1.0
Justification
Aspect Observation & Reasoning
Major PO1 (Engineering Knowledge): Strong mapping due to core C programming,

algorithms, and computational logic. PO2 (Problem Analysis): All COs involve
algorithmic reasoning and structured problem-solving. PO3 (Design/Development):
Implementation of modular code, recursion, structures, and file programs. PO5
(Modern Tools): Use of compilers, editors, debugging tools. PSO1 & PSO2: Core
programming foundations and software development skills.

Contribution (1 -
Slight)

Moderate P04 (Investigation): Moderate mapping through debugging, testing, file operations, and

Contribution (2 - | algorithm tracing. PO12 (Life-long Learning): C programming forms basis for

Moderate) continued learning in advanced programming paradigms. PS03 (Mathematical
Concepts): Searching/sorting algorithms and complexity intuition. PS04 (Research
Ability): Fundamentals helpful for algorithmic research and experimentation.

Minor

P09 (Teamwork): Lab-based group exercises and collaborative coding tasks. PO10
(Communication): Flowcharts, documentation, and code explanation.

No Mapping P06, PO7, P08, PO11 — These relate to societal impact, ethics, sustainability, and
project management, which are not part of this introductory programming theory
course.

Cognitive The COs progress from Understanding (BTL2) — Applying (BTL3) - Analyzing

Alignment (BTL4), matching Year-1 expectations: **Lower-order 20% J
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Regulation: MR22

MR22 - Revised Course Outcome

B.Tech. I Semester
Year/Sem:1/1

EE101ES - Basic Electrical Engineering

Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

Cognitive Domain | Linked
FO Code Course Outcome AVG BTL (Keyword) Unit AVG
Explain DC circuit elements, KVL, KCL, Thevenin,
EE101ES.1 | Norton, superposition and first-order RL/RC transient 2 Understanding Unit-I
response,
Describe sinusoidal quantities, phasors, power
EE101ES.2 | components, AC RLC circuits, resonance and three- 2 Understanding Unit-II
phase balanced systems.
Apply transformer principles including ideal /practical
EE101ES.3 | models, equivalent circuit, losses, regulation, efficiency | 3 Applying Unit-=III
and autotransformer operation.
Analyze construction, operation and performance
EE101ES.4 | characteristics of DC machines, induction motors and 4 Analyzing Unit-1V
synchronous generators. :
Apply electrical installation concepts such as LT
EE101ES.5 | switchgear components, wiring, earthing, batteries, 3 Applying Unit-V
energy calculations and power factor improvement.
Course Articulation Matrix
o | n el |vleoeler el gl T || 2T
co/po/pso | 2 12 12 2|2 |2 2 2| g 2|22 2|2
Cco1 2 2 1 1 1 = - - - 1 - - 2 - 1 -
Cco2 2 2 1 1 i - - - - 1 - - 2 - 1 -
Cc03 3 3 2 2 2 - - - - 2 - 2 - 2 -
c04 3 3 3 3 2 - - - - 2 - - 2 - 2 -
CO05 3 2 2 2 2 - = = - 2 - - 2 - 2 -
Average 26 | 24|18 |18 16| - = - - |1.6]| - - 2 - 16| -
Justification
Aspect Observation & Reasoning
Major Contribution P01, PO2, PO3 - Strongly supported through core electrical concepts, circuit
(3 - Strong) analysis, transformer performance, and machine characteristics. PSO1 - Essential
foundation for understanding electrical and computing hardware.
Moderate P04, PO5 - Moderate support via investigation of losses, efficiency, and use of basic
Contribution (2 - tools/simulators. PSO3 - Moderate contribution through power, impedance, and
Moderate) energy calculations.
Minor Contribution | PO10, PO12 - Slight relevance through documentation and motivation for further
(1 - Slight) learning. PSO2 - Slight link to embedded/low-level system understanding.
No Mapping P06, PO7, PO8, P09, PO11, PSO4 - Not directly addressed in this foundational
electrical engineering course.
Cognitive Alignment | BTL 2—C01-C02, BTL 3-C03-C05, BTL 4—C04; aligned with Semester 1-4
cognitive requirements.
of Information Technology ¥ \ \-—\ k ' Page 4 of 106
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Regulation: MR22

MR22 - Revised Course Outcomeé
B.Tech. I Semester

Year/Sem:1 /I Department: IT

ME101ES: Engineering Graphics
Course Outcomes

After successful completion of this course, the students will be able to: -
T‘L Cognitive Linked Unit /
CO Code Revised Outcome (One per Unit / Trade) BTL Domain Workshop
(Keyword) Module
Apply the fundamental principles of engineering
ME101ES.1 graphics to construct georpetric figures, conic 3 Applying Unit1
sections, cycloids, and their representations using
drafting tools and AutoCAD commands.
Generate orthographic projections of points, lines, . T
ME101ES.2 | and plane surfaces in different positions by 3 Applying Unit I1
following BIS conventions. B
Develop sectional views and projections of right .
ME101ES.3 | regular solids, including prisms, cylinders, 3 Applying Unit I1I
pyramids, and cones inclined to reference planes.
Create development of surfaces for right regular
ME101ES.4 | solids and solve intersection problems such as 4 Analyzing Unit IV
| | cylinder-cylinder intersections. I R
Produce isometric drawings of simple and complex
lids and convert between isometric and ; ;
ME101ES.5 | 5°
orthographic views using conventional and CAD = Analyzing Unity
tools.
Course Articulation Matrix
e - N by Py 0 ¥
/P01 5158|318 8|58/ 8|z|5|g|elele|s
/ PSO O - - - VR - VR - ¢ s = = 4l = L L
co1 3 2 1 1 2 - - - 1 1 - 2 1 1 1 -
coz 3 2 2 1 2 - - - 1 1 - 2 2 1 1 -
—¢co3 | 3|2 212 -T-T-T17]1 - 2 [ 2211~
CcO4 3/ 3|2 ]2]2]-]-1-T17]1 - 2 2 2 1 1
_£045___ 3 3 2 2 3 - - - 1 1 - 2 2 2 2 1
“Average [ 3.0 [24[18[14]22] - [ - | - [10] 10 - |20 [18] 16|12 0.4
Justification
@M/ Observation & Reasoning
Major PO1: Requires strong engineering knowledge for geometry, projections, solids, intersections.

Contribution (3 -
Strong)

PO2: Students interpret given 3D/2D problems and analyze spatial relations. PO5: Heavy use of
drafting tools and CAD software for accurate drawings. PSO1 & PS0O2: Strong for engineering
fundamentals and technical drawing used in IT, CAD-based visualization.

Moderate
Contribution (2 -
Moderate)

P03: Design component present in creating orthographic, isometric, and sectional drawings.
PO4: Involves analytical problem-solving in intersections and developments. PO12: Continuous
learning required to upgrade drafting/CAD skills. PSO3: Uses geometry and mathematical
reasoning.

Minor
Contribution (1 -

Slight

P09: Team interaction occasionally needed for group drafting tasks. PO10: Communication
through technical sketches and annotations. PS04: Slight mapping as graphical representation
supports engineering visualization for research.

No Mapping

P06, PO7, PO8, PO11 — This course does not address societal, environmental, ethical, or project
management aspects. These do not naturally arise in Engineering Graphics.

Cognitive

BTL levels progress from Applying (BTL3) — Analyzing (BTL4), matching early-year cognitive
requirements. Strong orientation towards spatial reasoning and graphical problem-solving.

| Alignment

Department of Information Technologf
Mahatma Gandhi Institute of Technology \ \ S
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MR22 - Revised Course Qutcome
B.Tech. I Semester

Year/Sem:1 /1 Department: IT

Regulation: MR22

CS153ES: Elements of Computer Science and Engineering

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Coverage /
CO Code Course Outcome BTL Domain Focus Area
CS153ES.1 Identify tne funcfiona] units of a nomputer system 2 Understanding Unit1
and describe their working principles
Explain software development methodologies ) .
CS153ES.2 | and differentiate between various types of computer 2 Understanding Unit I
languages
Compare different operating systems and database i Unit II1
CS153ES.3 management systems for their specific applications 4 Analyzing
CS153ES.4 Anal_yze computer _networks and se‘curi.ty ‘ 4 Analyzing Unit IV
requirements for different communication scenarios
CS153ES.5 Evaluate eme.rging technologies like ]o'I} Al, and 5 Evaluating UnitV J
cloud computing for real-world applications
Course Articulation Matrix
2o — o) — N b e e ¥
SE|8|c/8|2/ 8/ 8 5/8/3/8 /8|5 2|33
9~ Al A A A AR & = s s 2 4 = L
co1J3211T'----1-23111
co2 3 2 | 2] 1 1 - - - - 1 - 2 2 3 1 1
co3 313 2] 272 - | - [ 1 1 - 2 | 2 2 2 | 2
C04 3 3 2 2 2 1 1 1 1 1 - 2 3 2 2 2
C05 3 3 3 2 2 Z 2 1 1 2 - 3 3 3 2 3
Average | 3 | 2.6 | 2 |16 1.6 0.6 06 04 06 | 1.2 | - 122 |26 | 22 | 1.6 | 1.8
Justification
J Aspect L)bservation & Reasoning
Major PO1 (Engineering Know}edge) - Cnmprehensive foundation in computer science principles. PSO1
Coitdbution (Computer_Systems) - Direct mapping to computer hardware and software components
3) understandn‘ng. PS0O2 (Softwa!'e Development) - Core concepts of software development
. methodologies and programming languages.
PO2 (Problem Analysis) - Analyzing computing requirements and system configurations. PO3
Moderate (Design/Development) - Understanding system design principles. PO12 (Life-long Learning) -
Contribution Foundation for continuous learning in evolving technologies. PS04 (Research Ability) - Exposure to
2) emerging technologies enabling research orientation. PS03 (Mathematical Concepts) - Logical
thinking for computational problem-solving,
P04 (Investigation) - Investigating system requirements and configurations. PO5 (Modern Tool
Minor Usage) - Introduction to computing tools and platforms. PO6 (Society) - Societal impact of
Contribution computing technologies. PO7 (Environment) - Environmental considerations in technology
(1) deployment. PO9 (Teamwork) - Basic collaborative learning in computing concepts. PO10
(Communication) - Technical communication of computing concepts.
No Direct PO8 (Ethics) - Limited coverage of ethical aspects. PO11 (Project Management) - Project
management concepts not addressed in introductory course.
. BTL 2-5 (Understanding - Evaluating) - Progressive development from fundamental
Cognitive understanding to critical evaluation of emerging technologies, establishing comprehensive computer
Alignment science foundation. N
pepartment of Information Technology N
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Regulation: MR22

MR22 - Revised Course Qutcome

B.Tech. I Semester

CH151BS - Engineering Chemistry Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: [ /I

Department: [T

Cognitive .
[ CO Code Course Outcome (Comprehensive) | BTL Domain Coverag(;([)ixpenmem
1 (Keyword) ps)
T Perform quantitative chemical . gr?up A (Expt I- .
analysis using volumetric and V): Vo u;netrlc Analysis,
CH151BS.1 | instrumental methods to determine 3 Applying p Con_ uctometry,
water quality parameters and chemical har‘;t::stsiog gfrgs'tiwatt‘?r
concentrations. ) mation,
acid concentration
| Prepare polymeric materials v ?’g?;rgeBr gi:gt Vlt'_ .
and analyze lubricant properties : aration
CH151BS.2 _ . g
through experimental procedures to 3 Applying Lubricants Bake:hte, '
understand material characteristics. PO]y:tf’ r:nvi :Cfsﬁ):;atfmr_'l‘ agld
alue, of oils
Evaluate corrosion behavior and lerguP C _(Exgt \glll-
modern chemical technologies through , ~ ]t COTTOSION Sldies s
CH151BS.3 hands-on and virtual experiments fog 5 Evaluating Virtual Labs - Corrosion' rate,
engineering applications. fuel cells,ismart materials,
: batteries, solar cells
Course Articulation Matrix
co/P0/| g I ST - T O S Y - T o O o (N B T
(=] Q - - -
po & & | = | & 2 & 2/€|8lg g ¢ 2|2 & 2
cor [3] 2 [ 1 [ 22221271 2 [ 1 | - | 2 2
co2 3 2 2 2 | 2 1 111 {2 1 2 1 - 1 2
co3 3 3 2 3 2 2 3|12 2 3 2 - 7 3
Average | 3 1233 (167|233 | 2 167 | 2 |1 |2 133 - 33133 | - |1.67 | 2.33
Justification
Aspect Observation & Reasoning

Moderate)

Major Contribution (3 - Strong)

Moderate Contribution (2 -

P01 (Engineering Knowledge) - Strong practical foundation in chemical
engineering principles. PO4 (Investigation) - Extensive experimental investigation
and analysis. PO12 (Life-long Learning) - Laboratory skills for continuous
learning. PS04 (Research Ability) - Research-oriented experimental approach.

P02 (Problem Analysis) - Analyzing experimental results and errors. PO5
(Modern Tool Usage) - Using chemical instruments and virtual labs. PO6
(Society) - Societal impact of water quality and materials. PO7 (Environment) -
Environmental aspects of chemicals and corrosion. PO9 (Teamwork) -
Collaborative laboratory work. PSO3 (Mathematical Concepts) - Quantitative |
analysis and calculations.

Minor Contribution (1 - Slight)

P03 (Design) - Basic experimental design. PO8 (Ethics) - Ethical handling of
chemicals. P010 (Communication) - Lab report writing. PSO1 (Computer
Systems) - Limited connection to computer systems.

Department of Information TechnolOBY
Mahatma Gandhi Institute of Technology
Chaitanya Bharathi Post
Gandipet, Hydérabad-500 075

N2y

No Mapping PO11 (Project Management) - Project management not covered. PSO2 (Software
Development) - No software development components.
Cognitive Alignment BTL 3-5 (Applying — Evaluating) - Strong focus on practical application and

critical evaluation of experimental results.

|
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MR22 - Revised Course Outcome
B.Tech. I Semester
Regulation: MR22 Year/Sem:1 /1 Department: IT

CS151ES : Programming for Problem Solving Laboratory
Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cognltl_ve Coverage / Focus Area
Domain
Develop and implement C programs G;?’gprgngr%“:;z;g: Bazlc
CS151ES.1 | 2518 control structures, arrays, and 3 Applyin conve%sion nurI:Ieric régzms
functions to solve computational PPlyIng expressio;l eva]uatic?n bime *
problems. numbers, Fibonacci series
Group B (Arrays, Pointers,
Apply pointers, structures, and file Files): Advanced Concepts -
handling concepts to create efficient data . Array operations, matrix
lslES2 manage%nent scﬁutions inC # Applying function);, f?le operations, string
programming. manipulations, structures and
pointers
Design and evaluate complex GroupC (Miscellanecns .&
; ; : : Sorting): Complex Applications
programming solutions incorporating - Mehu-driven programs
CS151ES.3 | multiple concepts including sorting, 6 Creating pattern generation, sortin'g
Zﬁi‘;‘;}gzﬁ' KL PHBRIIE ERETHOYY algorithms, searching methods,
' advanced problem-solving

Course Articulation Matrix

g - im! [} ™ -
2 /8|83 |8/8/ 58/ 8|2 |5 5|2 2|l
S~ & A a~ (-9 VR -V A -VE I - & > g = A S| D &
co1 3 3 2 2 3 - - - 2 2 - Z 2 3 3 1
co2 3 3 3 2 3 - - - 2 2 - 2 2 3 3 2
CO3 3 3 3 3 3 - - - 3 2 - 3 3 3 3 3

Average | 3 3 1267233 3 - = - 1233 2 - 1233[233| 3 3 2

Justification

Aspect Observation & Reasoning

Major Contribution (3 - PO1 (Engineering Knowledge) - Core programming engineering

Strong) knowledge. PO2 (Problem Analysis) - Algorithmic problem-solving. PO5

(Modern Tool Usage) - Programming environments and tools. PSO2
(Software Development) - Professional programming skills. PSO3
(Mathematical Concepts) - Computational and algorithmic thinking.
Moderate Contribution (2 - | PO3 (Design/Development) - Software design and development. PO4
Moderate) (Investigation) - Debugging and testing. PO9 (Teamwork) - Collaborative
programming. PO10 (Communication) - Code documentation. PO12 (Life-
long Learning) - Programming foundation. PSO1 (Computer Systems) -
Software-hardware interaction. PS04 (Research Ability) - Innovative
programming solutions.

Minor Contribution (1 - P06, PO7, P08, PO11 - Societal, environmental, ethical, and project
Slight) management aspects not primary focus in programming lab.

No Mapping P06, PO7, P08, PO11 - Not applicable to programming laboratory context.
Cognitive Alignment BTL 3-6 (Applying — Creating) - Strong progression from basic

programming application to creative software solution design.

Department of information Technology \’V
Mahatma Gandhi Institute of Technologs‘f A \ k
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MR22 - Revised Course Qutcome
B.Tech. I Semester

Regulation: MR22 Year/Sem:1 /1 Department: IT
EE151ES - Basic Electrical Engineering Lab
Course Outcomes
After successful completion of this course, the students will be able to: —
Cognitive Coverage /
CO Code Course Outcome BTL Domain Focus Area
{ Apply basic electrical principles to verify Ohm's law, Part-A: 1. 2. 3:
KVL/KCL, network theorems (Thevenin, Norton, 3 Applying iy Nl
ES151ES:1 Superposition), and analyze transient response of RL/RC Part-B: 1, 2
circuits.
[ Conduct experiments on single-phase and three-phase Pt 4.
systems to evaluate power, impedance, resonance, 3 Apblvin art-A: 4, 5, 6;
EELIAERS voltage/current relations, and transformer regulation & PPying Part-B: 4, 5
efficiency.
Analyze performance characteristics of electrical e
machines including DC shunt motor, induction motor ; Part-A: 7, 8;
' Analyzin
EEL31ES-3 torque-speed behavior, and alternator no-load * e Part-B: 3
L | characteristics.
Course Articulation Matrix
=)
32 Sl |a|F|y|2|s
\:§888§88885558838
g~ & & - -9 S - g e 2 2| 2|9
o1 13131 2 [ 3 (3| =~[= 111 T—T= > T x| =
c0233222----1ﬁ__2..2-
co3 3|3 3 3 2 - - - | - 1 - = 2 = 2 -
Average | 3 3 1233|233 2 - - - - 1 - - 2 - 2 -
ustification
Aspect Observation & Reasonin
Major Contribution (3 - P01, P02, P03, PO4 - Strongly supported through verification of laws,
Strong) theorems, power measuremen

experiments, PSO1 - Strong fo
hardware used in computing s stems.
PO5 - Use of instruments like wattmeters, a
measuring tools. PS03 - Moderate link th
power, regulation, and performance.
P010 - Slight support via recordin

Moderate Contribution (2 -
Moderate)

Minor Contribution (1 -

t, characteristics of machines, and analytical
undation for understanding electrical

mmeters, tachometers, and
rough calculations of impedance,

g observations, writing results, and
slight) presenting characteristics.

No Mapping P06, P07, P08, P09, PO11, PO12, PSO4 - Ethics, society, teamwork,
sustainability, project management, and research are not addressed in this
laboratory course.

Cognitive Alignment BTL-3 - CO1 & CO2 (experimentation, measurements). BTL-4 - c03
(analyzing machine characteristics). Complies with Sem-1/2 laboratory

L expectations.

N\ L k
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MR22 - Revised Course Outcome
B.Tech. I Semester
Regulation: MR22 Year/Sem:1 /1 Department: IT

MC101BS: Environmental Science
Course OQutcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cogmtl-ve Linked Unit
Domain
Analyze ecosystem structures, food chains, and
MC101BS.1 | biogeochemical cycles to assess ecological balance 4 Analyzing Unit1
and carrying capacity.
Evaluate natural resources utilization patterns
MC101BS.2 | and conservation methods for sustainable 5 Evaluating Unit 1l
development.
Assess biodiversity values and conservation
MC101BS.3 | strategies to address habitat loss and species 5 Evaluating Unit II1
protection.
Analyze environmental pollution sources and
MC101BS.4 | control technologies for air, water, and soil 4 Analyzing Unit IV
protection.
Recommend sustainable solutions based on
MC101BS.5 | environmental policies, legislation, and global 5 Evaluating Unit V
initiatives.
Course Articulation Matrix
~~0 | = | v | »o| | v v ||l o o S b, ) P 8 2 S
SEL |2 2|2 2|2 | 2|2 |2 &|2|2 /2|22 |g|¢%
co1 2 2 1 2 1 3 3 2 1 2 - 2 1 - 1 2
coz2 2 2 2 2 1 3 3 2 1 2 - 2 1 - 1 3
Co3 2 2 1 2 1 3 3 2 1 2 - 2 1 - 1 3
Co4 2 2 2 2 2 3 3 2 1 2 - 2 1 - 1 3
Cco5 2 2 2 2 1 3 3 3 2 2 - 3 1 - 1 3
Average 2 2 1.6 | 2 1.2 | 3 3 [22 12 2 = 2.2 1 - 1 2.8
ustification
Aspect Observation & Reasoning

PO6 (Society) - Direct focus on societal impact of environmental issues and
community welfare. PO7 (Environment) - Core environmental science principles
and ecological conservation strategies. PSO4 (Research Ability) - Environmental
research methodologies and sustainable solution development.

PO1 (Engineering Knowledge) - Environmental engineering concepts and
sustainable principles. PO2 (Problem Analysis) - Analysis of environmental
problems and sustainability challenges. PO4 (Investigation) - Environmental
Moderate Contribution (2) impact assessment and investigation methods. PO8 (Ethics) - Environmental ethics,
policies, and legal frameworks. PO10 (Communication) - Environmental reporting
and documentation. PO12 (Life-long Learning) - Sustainable development
concepts for continuous learning,

PO3 (Design) - Environmental system design and sustainable planning. POS
(Modern Tool Usage) - Environmental monitoring and assessment tools. PO9
(Teamwork) - Collaborative environmental projects and initiatives. PSO1
(Computer Systems) - Limited connection to environmental computing
applications. PS03 (Mathematical Concepts) - Basic environmental calculations
and modeling.

PO11 (Project Management) - Environmental project management not explicitly
No Direct Mapping covered. PSO2 (Software Development) - No direct software development
components in environmental science.

BTL 4-5 (Analyzing — Evaluating) - High-level cognitive focus on environmental

Major Contribution (3)

Minor Contribution (1)

Cognitive Alignment system analysis, impact evaluation, and sustainable solution recommendation
across all units.
Department of Information Technology \/\ L Page 10 of 106
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MR22 - Revised Course Outcome
B.Tech. Il Semester
Regulation: MR22 Year/Sem:1/ 11 Department: IT

MA201BS: Ordinary Differential Equations and Vector Calculus

Course Outcomes
After successful completion of this course, the students will be abl to:
p e able to

Cognitive

CO Code Course Outcome BTL "
Domain

Linked Unit

Solve first order ordinary differential
MAZ201BS.1 | equations using appropriate methods and 3 Applying Unit [
apply them to real-world problems.
Analyze higher order differential equations
MA201BS.2 | and apply various solution techniques for 4 Analyzing Unit I
engineering applications.

MAZ201BS.3 Apply La'place tra!nsforms to solve grdinary
differential equations and evaluate integrals.
Analyze vector fields using differentiation
MA201BS.4 | operations and interpret their physical 4 Analyzing Unit [V
significance.

3 Applying Unit III

MA201BS.5 Evaluate line, sut_‘face, an.d volume integrals 5 Evaluating Unit V
and apply vector integration theorems.
Course Articulation Matrix
e - o o <+
a9 S| || vl o oS = ~ s ) e >
£ o
s |[E|E|2|2|8|& g|e|/2|g|8|s|2g 8| g8
co1 3 3 2 2 - - - - i - 2 1 1 3 1
coz 3 3 2 2 - - - - - 1 - 2 1 1 3 1
COo3 3 3 P 2 - - - B - 1 - 2 1 1 3 1
Co4 3 3 2 2 - - - - - 1 - 2 1 1 3 1
Co5 3 3 2 2 - - - - - 1 - 2 1 1 3 1
Average | 3 3 2 2 - - - - - 1 - 2 1 1 3 1
Justification :
Aspect Observation & Reasoning

PO1 (Engineering Knowledge) - Advanced mathematical foundation for
engineering applications. PO2 (Probler-n Analysis) - St.rong focus on
Major Contribution (3) differential equations and vectgr analySt.s pljoblern-solvmg. ITSO3
(Mathematical Concepts) - Direct application of mathematical
methodologies for computational tasks.

PO3 (Design/Development) - Supports modeling and simulation
design. PO4 (Investigation) - Mathematical investigation of complex
Moderate Contribution (2) | o \1.c pO12 (Life-long Learning) - Essential mathematical tools for

continuous learning.

P010 (Communication) - Mathematical solution pre§entation. PSO1
(Computer Systems) - Supports computational algonthms. PSO2
Minor Contribution (1) (Software Development) - Foundation for numerical methods. PSO4
(Research Ability) - Mathematical research foundation.

PO5, P06, PO7, P08, P09, PO11 - Tool usage, societal, environmental,
No Direct Mapping ethical, teamwork, and project management not covered.

BTL 3-5 (Applying — Evaluating) - Strong progression from equation

Cognitive Alignment

solving to advanced vector calculus evaluation.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. Il Semester

PH201BS: Applied Physics

Course Outcomes

After successful completion of this course, the students will be able to:

Year/Sem: 1 /11

Department: IT

CO Code Course Outcome prL| Cognitive Linked
Domain Unit
Apply quantum mechanical principles to analyze particle
PH201BS. yzep ; .
51 | behavior and wave-particle duality. 3 Applying Unit1
Analyze semiconductor devices and their characteristics
PH201BS. i :
& for electronic applications. 4 Analyzing Unit 1l
Evaluate dielectric and magnetic materials for their
PH201BS. g . .
o properties and engineering applications. 2 Evalugting Halell]
Assess nanoscale materials and fabrication techni fi
PH201BS. ques for ; -
gt technological applications. > Evaluating Unit IV
Design optical systems using laser principl d fib
PH201BS.5 j g p ples and fiber . .
optic communication concepts. b Creating UpitV
Course Articulation Matrix
=
“2 | = e | o | & | 7| | @|¢
\20885383888588888
co1 3 3 2 2 2 - - - - 1 - 2 3 1 2 2
co2 3 3 2 2 2 - - - - 1 - 2 3 1 2 2
Cco3 3 3 2 2 2 1 1 - - 1 - 2 3 1 2 p
Co4 3 3 2 2 2 1 1 - - 1 - 2 3 1 2 3
Cco5 3 3 3 2 2 1 1 - - 1 - 2 3 1 2 3
Average | 3 3 |22 2 2 10606 | - - 1 = 2 3 1 2 2.4
Justification
Aspect Observation & Reasoning
: PO1 (Engineering Knowledge) - Core physics principles for engineering
Ma]or. . applications. PO2 (Problem Analysis) - Analysis of physical systems and devices. PSO1
C; nteilspeion (Computer Systems) - Direct relevance to computer hardware and semiconductor
() physics.
PO3 (Design/Development) - Physics-based system design. PO4 (Investigation) -
Moderate' Experimental and theoretical investigation. POS (Modern Tool Usage) - Physics
ContEBation instruments and measurement tools. PSO3 (Mathematical Concepts) - Physical
(2) modeling and calculations. PSO4 (Research Ability) - Research in materials and devices.
Minor P06 (Society) - Societal impact of physics technologies. PO7 (Environment) -
Contribution Environmental aspects of energy. PO10 (Communication) - Technical reporting. PSO2
(1) (Software Development) - Limited software connection.
No Di'_'e“ PO8, P09, PO11 - Ethics, teamwork, and project management not covered.
Mapping
Cognitive BTL 3-6 (Applying — Creating) - Comprehensive development from fundamental
Alignment applications to optical system design.

W

|

S
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. Il Semester

Year/Sem:1 /11 Department: IT

EN201HS: English for Skill Enhancement

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cognitive Domain Map?ed
Keyword Unit
Apply vocabulary building techniques and
EN201HS.1 ) q I ; :
grammatical rules to construct effective sentences. 3 Applying Uniel
Analyze written texts using reading strategies t
EN201HS.2 g g strategies to 2 .
enhance comprehension and interpretation. 4 anzlyzing Unstll
Develop formal correspondence and professional
EN201HS.3 P professiona : "
documents following standard formats. 3 Applying Unit Tl
Create well-structured essays and précis with logical ;
EN201HS.4 y precis with logica ;
organization and coherence. 6 Creating Unit IV
Prepare technical reports and documents with ;
EN201HS.5 _ P i
appropriate style and technical vocabulary. 3 Applying UnitV |
Course Articulation Matrix
2 Q =) - ~ - o~ o -
<2 |5/8|38|8|8/8|s/8|8/ 2 5!z g/2 28
g |&|&|=|& =& S|&|2|2|2|2|g|g |2 &
co1 - - - - - 1 - 2 1 3 - 2 - 1 - 2
Co2 - - - - - 1 - 1 1 2 - 2 - 1 - 1
Cco3 - - - - - 1 - 2 2 3 - 2 - 2 - 3
co4 - - - - - 1 - 1 2 3 - 2 - 2 - 3
Co5 - - - - - 2 - 2 2 3 - 3 - 2 - 3

Average | - - - - - |12| - |16 |16 2.8 - 2.2 - 1.6 - 2.4

ustification

Aspect Observation / Reasoning

Strong (3) P010 (Communication) - Strong focus on all aspects of professional communication
skills.

Moderate (2) PO8 (Ethics) - Ethical communication practices. PO12 (Life-long Learning) -
Continuous language skill development. PSO4 (Research Ability) - Research
documentation and reporting.

Minor (1) P06 (Society) - Societal communication aspects. P09 (Teamwork) - Collaborative
writing and communication. PSO2 (Software Development) - Technical documentation
skills.

No Mapping PO1, P02, PO3, PO4, PO5, PO7, PO11, PSO1, PSO3 - Technical engineering knowledge

and tools not directly related to language skills.

Cognitive Range

BTL 3-6 (Applying — Creating) - Balanced development from grammar application to

creative writing and reporting.

\\\Lk

Department of Information Technology
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Gandipet, Hyddrabad=500 075

Page 13 of 106




B

MR22 - Revised Course Qutcome
B.Tech. Il Semester

Regulation: MR22 Year/Sem: 1 /11 Department: IT

EC201ES: Electronic Devices and Circuits

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Outcome BTL Verb Unit
EC201ES.1 ExPlalp diode character:stu.:s, re51st?ncgs, capacitances, 2 | Understanding | Unit-I
switching behavior, and equivalent circuits.
EC201ES.2 Describe c‘ilode-baseld rectifiers, filters, clippers, clampers, 2 | Understanding | Unit-II
and clamping operations.
Apply BJT operation principles in CE, CB, CC configurations ; ;
EC2 L o . =N ’ Unit-III
01ES3 and evaluate biasing, stabilization, and transistor switching. 3 Applying i
Analyze the operation and characteristics of JFETs, MOSFETS, ’ o
EE204E54 pinch-off behavior, and compare FETs with BJTs. 4 Analyzing .
Apply the characteristics and working principles of special
EC201ES.5 | semiconductor devices such as Zener, SCR, UJT, Tunnel diode, 3 Applying Unit-V
Photo devices, LED, and Schottky diode.

Course Articulation Matrix

o
-V <« =) — e - &N 3¢ =+
~£ [6|c(8|8|8|8|5/8 8 5|5 /2/28|/g!/¢g| 3
o o O -V - T - Y - - "R - -V - = & & & -5 A A
o
co1 2 2 1 1 1 - - - - 1 - - 2 1 1 1
co2 2 2 1 1 1 - - - - 1 - - 2 1 1 1
Cco3 3 3 2 2 2 - - - - 1 - - 3 2 2 1
co4 3 3 3 3 2 - - - - 1 - - 3 2 3 1
Cco5 3 3 2 2 2 - - - - 1 - - 3 1 2 1
Average | 2.6 | 2.6 | 1.8 |18 | 1.6 | - - - - 110 - - 24 | 1.2 | 1.8 | 1.0
ustification
Aspect Observation / Reasoning
Strong (3) | PO1 & PO2: Fundamental electronics concepts (diodes, B]T, FET, MOSFET, special devices)
strongly support applied physics & circuit understanding. PO3: B]T & FET applications,
switching, and biasing support solution development. PSO1: Understanding semiconductor
devices strengthens computer hardware fundamentals for IT students,
l[\;(])derate P04 & PO5: Circuit investigation, biasing stability, rectifier ripple analysis, and device tools
moderately support experimentation. PSO3: Semiconductor math models (capacitances,
current equations) support analytical thinking.
Minor (1) | PO10: Slight contribution through documentation, circuit explanation, and report discussion.
PS02: Minimal relevance through study of switching devices related to logic operations. PS04:
Small research relevance from exposure to advanced devices (SCR, UJT, photodiodes).
N . .
M(:lpping P06-P09, PO11, PO12 do not relate to societal, ethical, teamwork, environment, or
management components in this electronics theory course.
Cognitive | c01-C02 - BTL2; CO3 & CO5 — BTL3; CO4 — BTL4. No BTL5/6 allowed for Sem-1/2 as per
Range MR22.
Department of Information Tech no!oé‘@ N L Page 14 of 106
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. Il Semester

Year/Sem: 1 /11 Department: IT

PH251BS: Applied Physics Laboratory

Course Outcomes
After successful completion of this course, the students will be able to:

pepartment of Information Technalo l X
Mahatma Gandhi [nstitute of Technolo

CO Code Course Outcome BTL Cognl'l(z;fvl(?:(:nam Linked Unit
Apply experimental methods to
determine physical parameters
such as work function, Planck’s
constant, Hall coefficient, ;
PH251851 carrier concentration, energy 3 Applying =3P 12 Dl T 12
gap, acceptance angle,
numerical aperture, magnetic
field, and time constants.
Analyze V-1, P-1 and
characteristic curves of
semiconductor and
PH251BS.2 | optoelectronic devices 4 Analyzing Exp 4,5,6,9
including p-n diode, Zener
diode, LED, solar cell, and laser
diode.
Apply basic electrical and
physical principles to study LCR
PH251BS.3 circuits, RC circuits, torsional 3 Applying Exp 3, 10, 11
pendulum least-squares
method, and evaluate resonance
and time-based behaviors.
Course Articulation Matrix
o (=] - o~ - ) ™ <+
a Q - N |, | e | O ~ ® | & - - - o =) o o
SE|g|gjglglg|e|e|gjg g/ 8 8!8 2 2 ¢
()
co1 3 3 -1 2 2 = - = - 1 ~ = 2 - 2 1
__COZ 3 3 - 3 2 - - - - 1 - = 2 - 2 1
" co3 3 2 - 2 2 - - = - 1 - - 2 - 2 1
| Average (3.0 |26 | - |23/2.0| - - - - | 1.0 - - 2.0 - 2.0 | 1.0
Justification -
Aspect Observation / Reasoning : :
Strong (3) PO1 & PO2: Experiments directly apply p.hyS?CS fundame_nta]s (Hall effect, ph(?toelectrlc
effect, LCR circuits). PO4: Investigative skills in determining constants, analyzing curves, and
experimental evaluation. = . : -
Moderate POS5: Use of lab instruments (Hall setup, LCR kit, optical fiber kit, laser diode). .P801 & P_SOB.
2) Physics principles support understanding of hardware systems anq r.nathematlcal. mod'elmg.
Minor (1) P010: Slight contribution via observation table§ and lal? record writing. PSO4: Slight link
through exposure to measurement-based experlmenFatxon.
No Mapping | P03, P06-P09, PO11, PO12, PSO2 - No design, ethics, teamwork, management, or software
development aspects in a physics lab course. ,
Eopiitiie CO1 & CO3 — BTL3 (Applying), CO2 — BTL4 (Analyzing); correct for Sem-1/2 lab (no
' Range | BTL5/6).

W
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Regulation: MR22

CS251ES: Py

MR22 - Revised Course Outcome
B.Tech. Il Semester

thon Programming Laboratory

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: 1 /11

Department: IT

Cognitive Linked E .
CO Code Course Outcome BTL| Domain inked Experiment
Keyword Group / Theme
Write and execute Python programs
involving fundamental constructs such as Basics, loops, conditions,

CS251ES.1 | variables, expressions, decision making, 3 Applying lists, functions, strings,
loops, strings, lists, tuples, dictionaries, and recursion
basic problem-solving tasks.

Implement modular and reusable Python ; A
programs using functions, recursion, Functlon.s, recursion, file

CS251ES.2 | exception handling, files, modules, and 3 Applying handll‘ng, modu!es,

li ; ; exception handling,
ibraries such as NumPy, SciPy, and : ;
Matplotlib. NumPy/SciPy, plotting
Develop object-oriented and application- OOP, classes, MRO,
level programs using classes, inheritance, ; validation, GUI, digital
5251853 graphical interfaces, digital logic simulators, 4 Analyzing logic, adders, advanced
and data-processing applications. applications
Course Articulation Matrix
o ]
~£ |g/8/ 8/ ¢|8|s/slg s /8lg 8ls|8 '8z
8 i, A B A =™ -9 =9 =¥ =9 A a, & -9 a, - a, -
Co1 3 2 2 1 2 - | -] - 1 1 - 2 2 2 1 1
Co2 3 3 2 1 3 -1 - - 1 1 - 2 2 3 2 1
co3 3 3 3 2 3 - -1 - 1 1 - 2 2 3 2 2

Average |1 3.0 | 26 | 23 | 13 [ 26 | - | - | - | 1.0 | 1.0 - 20 | 20 | 26 |16 | 1.3

ustification

Aspect Observation / Reasoning

Strong (3) | PO1 (Engineering Knowledge): Strong mapping due to core Python constructs, data structures, OOP,
libraries, and problem-solving foundations. PO2 (Problem Analysis): Students analyze input
requirements, edge cases, and logic for computational tasks. PO5 (Modern Tool Usage): Strong mapping
because the lab includes NumPy, SciPy, Matplotlib, GUI programming, and module creation. PSO2
(Software Development Foundations): Strong mapping as students build reusable functions, modules,
classes, and applications.

Moderate | PO3 (Design/Development): Moderate mapping—students design functions, structured programs, and

(2) OQP systems. PO4 (Investigation): Investigating program behavior, debugging, testing exceptions, and
validating inputs. PO12 (Life-long Learning): Python is a rapidly evolving language; students must
explore libraries and documentation. PSO1: Understanding programming foundations improves
computing system competence. PSO3: Moderate mapping through algorithmic thinking and structured
problem solving.

Minor (1) | PO9: Occasional teamwork during lab sessions. PO10: Students practice code documentation,
input/output specification, and presenting results. PS04: Slight mapping due to exposure to exploratory
tasks (digital logic simulation, GU]J, file analytics).

No P06, PO7, PO8, PO11: No connection to environmental, ethical, sustainability, or management topics in

Mapping Python Lab.

Cognitive All COs use Applying (BTL 3) and Analyzing (BTL 4) — correct for laboratory skill-building. BTL mix

Range matches Year 1/2 lab expectations: hands-on coding, debugging, functional decomposition, and small
application development.

Mah

G
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. Il Semester
Year/Sem: 1 /11

EN251HS: English Language and Communication Skills Laboratory

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive . :
| CO Code Course Qutcome BTL| D gmain Linked Experll_nent
Groups / Units
T Keyword
Apply pronunciation rules, speech sounds, CALL Lab: Phonetics,
EN251HS.1 | and accent neutralization techniques for 3 Applying prOUHEALION, 1r_1ton_at10n,
clear verbal communication, accent neutralization,
listening comprehension
ICS Lab: Public speaking,
Demonstrate effective speaking skills presentations, role-plays,
EN251HS.2 through presentations, role-plays, and 3 Applying group discussions,
Situational dialOgUES. interpersgnal
communication
Professional
Participate confidently in professional Communication: Interview
EN251HS.3 | scenarios including interviews, meetings, 3 Applying skills, meeting etiquette,
and technical discussions. technical presentations,
professional interactions
Course Articulation Matrix
28 |l m || v |l S| 2 8| |« o <+
\g’_ooooooooogggggga
g~ & | & | & A & & | & A & % | & g & @ 4 %
co1 i - - - 1 - |2 2 3 - 2 - 1 - 1
c2 | - | -| - | -] -11-J2]l21[3-1T271T-T1 - |2
co3 - - - - - 2 2 3 3 - 3 - i - 2
Average | - | - = - - 1133 | - |2 |233]| 3 - 1233] - 1133 - |16
Justification
Aspect Observation / Reasoning
Strong (3) PO10 - Professional communication skills & presentation abilities.
Moderate PO8 - Ethical communication practices. PO9 - Team discussions & collaborative
(2) speaking. PO12 - Continuous communication skill development. PS04 - Research
presentation & documentation skills.
Minor (1) P06 - Societal communication aspects. PSO2 - Technical documentation abilities.
No Mapping | PO1, P02, P03, P04, P05, P07, PO11, PSO1, PSO3 - Technical engineering knowledge not
related to language skills.
Cognitive BTL 3 - Focused on practical application of communication skills in professional contexts.
Range - P pp

B -\
/
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. Il Semester

Year/Sem: 1 /Il Department: IT

IT251ES: IT Workshop

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Unit
e ] Keyword
Assemble computer hardware PC Hardware: Computer
components and install operating . assembly, OS installation
IT251E5.4 systems with dual-boot 3 Applying (Windows/Linux), dual-boot
- configuration. configuration, troubleshooting |
Utilize internet technologies, web Internet & Web: Browser
browsers, and cybersecurity . configuration, search engines,
S. d i
KL2skies measures for effective online 3 Applying cybersecurity, online tools, web
operations. technologies
ivi Is: W
Apply office productivity tools for Producl.:nnty Thols; Wend
IT251ES.3 | document creation, data analysi 3 Applyi processing; spreadshects,
) o;u sofssslaial i ntat'a SIS, PPYINE | hresentations, documentation,
- andp sionatprese ey report preparation
Course Articulation Matrix i
=]
a2 = | & . <+ | v | v r | ® | o e | g8l = N 122
w o - - i () o o =
s~ |E/E/ & |8 |2 E| 2|’ R g|8lge|lg|g|z|g
co1 3 2 2 2 3 - - 1| 2 1 - 2 3 2 1 1
coz 2 2 1 1 3 1 1 1 1 1 - 2 2 1 1 1
Cco3 2 2 1 1 3 - - 1 1 2 - 2 2 2 1 1
| Average [2.33| 2 (133133 3 (033033 1 [133[133] - | 2 | 233|167 1 | 1
Justification
Aspect Observation / Reasoning
Strong (3) POS - Computer hardware, software & internet tools. PSO1 - Computer systems understanding
) & hardware operation. )
Moderate PO1 - IT engineering fundamentals. PO2 - Problem-solving in IT systems. PO4 -
2) Hardware/software investigation. PO12 - IT skills for continuous learning.

Minor (1) PO3 - Basic system design. PO6 - Societal IT impact. PO7 - Environmental aspects of
computing. PO8 - Ethical computer use. PO9 - Collaborative IT work. PO10 - Technical
documentation. PSO2 - Software tool usage. PSO3 - Basic computational concepts.

No .

PO11-P t management beyond scope.

Mappiiig rojec g y pe -

Cognitive . S . . i
BTL 3 - Practical application of IT skills across hardware, software and internet technologies.

_Range

V)
*

el
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Regulation: MR22

MR22 - Revised Course Qutcome

ME251ES: Engineering Workshop

Course Outcomes
After successfu I

B.Tech. Il Semester
Year/Sem: I /11

| completion of this course, the students will be able to:

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Linked Unit
—— Keyword
'Perform basic workshop operations Basic Trades: Carpentry joints,
ME251ES.1 | in carpentry, fitting, and tin-smithy 3 Applying fitting operations, tin-smithy
trades using appropriate tools. components, tool handling
Execute foundry, welding, and Aldwranced Tralggs: S}::md
ME251ES.2 | electrical wiring practices following 3 Applying mo ding, are Weling, QURS
safety standards and procedures wiring, electrical installations,
' safety protocols
Apply manufacturing processes to g Manufacturmg. _
; ; . Skills: Component fabrication,
ME251ES.3 | create engineering components as 3 Applying _ !
er technical specifications quality inspection, measurement
& d ns- techniques, precision work
Course Articulation Matrix
2 2 - |~ | o v | n| o B S | =298 S |8 3
s~ |R|&| & |2 |2/ B|2 |8 2|E|8 2 2 2|2 ¢%
(s}
co1 2 2 2 2 2 - - 2 2 1 - 2 1 1 1 1
Co2 2 2 2 2 2 - - 2 2 1 - 2 1 1 1 1
Co3 2 2 2 2 2 - - 2 2 1 - 2 1 1 1 1
Average 2 2 2 2 2 - - 2 2 1 - 2 1 1 1 1
Justification
Aspect Observation / Reasoning :
PO1 - Engineering workshop fundamentals. PO2 - Manufacturing problem analysis. PO3 -
Model.'ate. Component design & fabrication. PO4 - Workshop investigation. POS - Tools & equipment
Contribution usage. PO8 - Workshop safety ethics. PO9 - Team-based workshop tasks. PO12 -
(2) Manufacturing skills development.
Minor P010 - Workshop documentation. PSO1 - Basic hardware fabrication. PSO2 - Limited
g))n tribution software connection. PSO3 - Basic measurements. PSO4 - Minimal research aspects.
No Direct P06, PO7, PO11 - Societal, environmental & project management not covered.
Mapping
Cognitive BTL 3 - Practical application of manufacturing skills across various engineering trades.
Alignment

Department of Information Technology
Mahatma Gandhi Institute of Technology
Chaitanya Bharathi Post
Gandipet, Hydérabad-500 075
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MR22 - Revised Course Outcome
B.Tech. III Semester

Regulation: MR22 Year/Sem: II /1

Department: IT

EC331ES: Digital Electronics

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive T
CO Code Course Outcome BTL Domain Linked Unit
Keyword
Apply Boolean algebra theorems and logic . Unit [: Boolean
EEISIES-1 gates to design and analyze digital circuits. 3 Applying Algebra & Logic Gates
Minimize logic functions using K-map .
; . . . Unit II: Gate-Level
EC331ES.2 ;::S;Ods and implement them using universal | 4 Analyzing Minimization
Design combinational logic circuits including Unit I11:
EC331ES.3 add.ers. mult]plgxers, and decoders for 6 Creating Combinational Logic
various applications.
Analyze sequential circuits and design T <
EC331ES.4 | counters/registers using flip-flops for digital 4 Analyzing Mot W["geﬁ:uenual
systems. 2
Evaluate memory systems and asynchronous N ; i
T : ol . Unit V: Memories &
EC331ES.5 sequgnt!al circuits for practical digital 5 Evaluating Asynchronous Circuits
‘applications.
Course Articulation Matrix
o
(=} = v~ o~ - N [22] <
g |c|g|g|s&|8 8/ 58 88 z|z/zlg . g|lz|¢g
& & & | & =¥ - -V -V - - -+ = = = 5 2 4 2
o
co1 3 3 2 2 2 - - - - 1 - 2 3 1 2 1
oz | 3 | 322l ~[-[-s1~-1T1l-121 312211
Cco3 3 3 3 2 2 - - - - 1 - 2 3 1 2 2 |
co4 3 3 3 2 2 - - - - 1 2 3 1 2 2
cos 3 |ala2al212-1T-1-1%- 1 : 2 3 1 2 2
Average 3 3 2.4 2 2 - - - - 1 - 2 3 1 2 1.6
Justification
~ Aspect Observation / Reasoning
Strong (3) PO1 - Digital electronics fundamentals & circuit design. PO2 - Digital system analysis &
problem-solving. PSO1 - Computer hardware systems & digital logic.
Moderate PO3 - Digital circuit design & development. PO4 - Circuit investigation & analysis. POS5 - Digital
(2) design tools & simulators. PO12 - Foundation for advanced digital systems. PSO3 -
Mathematical logic & Boolean algebra. PS04 - Digital system research & innovation.
Minor (1) P0O10 - Technical documentation. PSO2 - Limited software connection.
No P06, PO7, PO8, P09, PO11 - Societal, environmenta!, ethical, teamwork & project
Mapping management not covered.
Cognitive BTL 3-6 - Strong progression from basic Boolean algebra to complex digital system design and
Range evaluation,
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. III Semester

Year/Sem: II /I Department: IT

MA302BS: Computer Oriented Statistical Methods
Course Outcomes

After successful completion of this course, the students will be able to:

[

* Cognitive
CO Code Course Outcome BTL Domain Linked Unit
L Keyword
Apply probability distributions and random Unit I: Random
MA302BS.1 | variables to model computer-oriented 3 Applying Variables &
problems. Distributions
Analyze theoretical distributions includin it i
MA302BS.2 | binomial, Poisson, and normal for data . 4 Analyzing Un:)t'll. Ttljleqretlcal
modeling. istributions
Evaluate sampling distributions and o TIT ;
MA302BS.3 | estimation techniques for statistical 5 Evaluating Unit Ill: Sampling &
inference. Estimation
Test hypotheses using appropriate 2 .
MA302BS.4 | statistical methods fo% dl;lc)isisn making in 5 Evaluating CliiChe HYpOthes's
computing, Testing
Design statistical models using curve fittin i i
MA302BS.5 | and regression analysis for dati ¢ 6 Creating Unit V: Applied
interpretation. Statistics
Course Articulation Matrix
E o - o~ o - n =) - o~ - () o <+
> 2|28 2|8 8|8 8 8|53 2 /2|2 3 ¢
g~ ¥ & a [ -9 & & | A -9 = = s = 4 - X
co1 3 3 2 2 2 1 1 - - 1 - 2 1 1 3 2
Cc02 3 3 2 2 2 1 1 - - 1 - 2 1 1 3 2
COo3 3 3 2 2 2 1 1 - - 1 - 2 1 1 3 2
CO4 3 3 2 2 2 1 1 - - 1 - 2 1 1 3 3
CO5 3 3 3 2 2 1 1 - - 1 - 3 2 2 3 3
Average 3 3 2.2 2 2 1 1 - - 1 - 22 1.2 1.2 3 2.4
Justification
Aspect Observation / Reasoning J
Strong (3) PO1 - Statistical methods & mathematical modeling. PO2 - Data analysis & problem-
solving. PS03 - Mathematical concepts & statistical computing.
Moderate PO3 - Statistical model design. PO4 - Data investigation & analysis. POS5 - Statistical software
(2) tools. PO12 - Statistical foundation for continuous learning. PS04 - Research methodology &
data analysis.
Minor (1) P06 - Societal data analysis. PO7 - Environmental statistics. PO10 - Statistical
reporting. PSO1 - Basic computer data analysis. PSO2 - Statistical software applications.
No Mapping | PO8, PO9, PO11 - Ethics, teamwork & prgject management not covered. .
Cognitive BTL 3-6 - Strong progression from statistical application to advanced model design and
| Range hypothesis testing.
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MR22 - Revised Course Qutcome

B.Tech. IIl Semester

Regulation: MR22 Year/Sem: II /I Department: IT
CS301PC: Data Structures
Course Outcomes
After successful completion of this course, the students will be able to:
BB [ Cognitive ;
CO Code Course Outcome BTL | Domain Lglki‘:d
Keyword n
| Impl linear data st including linked li Unit I
CS301PC.1 mpkement inear fa\ta ?f.n.xctux::s including linked lists, 3 Applying T ———
stacks, and queues for efficient data organization. Strictures
l L , ) , Unit II:
| cS301PC.2 Anglyze dictionary operatlon.s and hashing techniques for 4 Analyzing Dictionaries
: optimal data storage and retrieval. & Hashing
i ] Unit III:

CS301PC.3 Eyaluate sear‘ch t.rees mclludlng BST, AVL, and B-trees for 5 Evaluating Saarch
different application requirements. Trees
Apply graph algorithms and sorting techni 1 e

pply graph algorithms and sorting techniques to solve Aol Gravhs &

BA0LPLA complex computational problems. 4 pPplyIng So:l?ting

Unit V:
Design pattern matching algorithms and trie structures . Pattern
CS301PC.5 for efficient string processing. 6 Creaing Matching &
Tries
L
e Articulation Matrix
Cours ——
= =) - o~ — o~ [5e] by
a Q - ] o < n o ~ | © o =) = 2 s s o =)
W (=] =] o
= S| 2| 2|28 | E2|R|E|2 2|2 |glg2| & |&
(&)
co1 3 13| 2 2 | 2 | - -T1-T1[1[-T27172]3]S3 1
co2 3 3 2 2 2 = 2 g 1 1 - 2 2 3 3 2
co3 3 3 3 2 2 z - - 1 1 - 2 2 3 3 2
. co4 3 3|3 | 2 | 2 |-]-[-]1]1[-T27]T27]3][]3]?2
cos | 3|33 3|2 |-[-]-]2/]1]-73/[3]3/]3 3
“Average | 3 | 3 |26 22| 2 | - [ - [ -J12] 1] -]22]22[3 ] 3 [ 2
Justification
| Aspect Observation / Reasoning

Strong (3) PO1 - Data structure fundamentals & algorithms. PO2 - Computational problem analysis &
solving. PSO2 - Software development with efficient data structures. PSO3 - Mathematical
modeling & algorithmic thinking.

Moderate PO3 - Algorithm design & system development. PO4 - Performance investigation &

(2) analysis. PO5 - Programming tools & environments. PO12 - Foundation for advanced
algorithms. PSO1 - Data organization in computer systems. PSO4 - Algorithm research &
optimization.

Minor (1) P09 - Collaborative programming. PO10 - Code documentation.

’ No P06, PO7, PO8, PO11 - Societal, environmental, ethical & project management not primary

Mapping focus.

[ Cognitive BTL 3-6 - Comprehensive progression from data structure implementation to advanced |
| Range algorithm design and evaluation.

Departmen
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MR22 - Revised Course Outcome
B.Tech. III Semester

Regulation: MR22 Year/Sem: II /1

IT301PC: Computer Organization and Microprocessor
Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

pDepartment of Information Technol;:)gy
Mahatma Gandhi Institute of Techno iv\ \ S,
Chaitanya gharathi Post
Gandipet, {1yddrabad-500 075

L
L/

Cognitive
CO Code Course Outcome BTL Domain Linked Unit
Keyword
Explain the fundamental components of digital Unit I: Digital -
IT301PC.1 | computers and analyze basic computer 2 | Understanding Computers & Basic
organization and design principles. Computer
Organization
T An?lyze the 8986 processor architecture, UnitI1: 8086
301PC.2 reglst.er organization, and memory addressing 4 Analyzing Processor
gegsnllques. —— Architecture
elop assembly language programs using Unit I1I: Assembl
IT301PC.3 | 8086 ipstruction set and implement stack 3 Applying faneaEs b
operations and interrupt handling. Programming
?Ivaluate computer arithmetic operations and Unit IV: Computer
IT301PC.4 | input-output organization methods for system 5 Evaluating Arithmetic & 1/0
performance. Organization
Design memory hierarchy systems and analyze Unit V: Memory
IT301PC.5 | pipeline processing for enhanced computer 6 Creating Organization &
L performance. Pipeline Processing
Course Articulation Matrix
E = - (= - ~ - o o <
<2 |3/ 8|38|3|8!/8|s|8/&8 2|8 |38 2/8/2 2
9= - -V - - v I - - VI - VI -V - = & & -5 e e -9
Cco1 3 3 2 2 1 - - - - 1 - 2 3 1 2 1
coz 3 3 2 2 1 - - - - 1 - 2 3 1 2 2
co3 3 3 3 2 2 - - - - 1 - 2 3 2 2 2
Cco4 3 3 2 2 2 - - - - 1 - 2 3 1 2 2
COo5 3 3 3 2 2 = = : = 1 - 3 3 1 2 3
Average | 3 3 (24| 2 |16 - - - = 1 - 2.2 3 1.2 2 2
Justification
Aspect Observation / Reasoning
Strong (3) PO1 - Computer organization fundamentals & microprocessor architecture. PO2 - System
analysis & performance evaluation. PSO1 - Computer systems understanding & hardware
architecture.
Moderate PO3 - System design & organization. PO4 - Computer architecture investigation. PO12 -
(2) Foundation for advanced computer systems. PSO3 - Mathematical concepts in computer
arithmetic. PSO4 - Computer architecture research.
Minor (1) POS5 - Basic computer tools & simulators. PO10 - Technical documentation. PSO2 - Limited
software development connection.
No P06, PO7, PO8, P09, PO11 - Societal, environmental, ethical, teamwork & project
Mapping management not covered.
Cognitive BTL 2-6 - Comprehensive progression from fundamental understanding to advanced system
Range design and performance optimization. ]
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MR22 - Revised Course Outcome
B.Tech. III Semester
Regulation: MR22 Year/Sem: 11 /I Department: IT

IT302PC: Introduction to loT

Course Outcomes
After successful completion of this course, the students will be able to:

r Cognitive
| CO Code Course Outcome BTL Domain Linked Unit
Keyword

Explain [oT characteristics, physical design,
functional blocks, sensing, actuation,

IT302PCA networking basics, and communication 2 | Understaniding Unit-=1
protocols.
Mlustrate M2M communication, [oT-M2M

IT302PC.2 | differences, interoperability concepts, and 2 | Understanding Unit-II

integration of sensors/actuators with Arduino.
Apply Python programming and Raspberry Pi
IT302PC.3 | interfacing techniques to build basic [oT 3 Applying Unit-III
applications.

Analyze loT implementations using Raspberry
IT302PC.4 | Pi, SDN concepts, SDN-based IoT, and IoT data 4 Analyzing Unit-1V j
handling/analytics.

Apply IoT concepts to cloud computing, sensor-
IT302PC.5 | cloud, smart cities, connected vehicles, smart 3 Applying Unit-V
grids, and industrial loT through case studies.

Course Articulation Matrix

o ol ool 1,
a o - R - - - -\ = - e ) I o <
~g oo o0|0 ole o |9 9|5 85 &al|¢8 2 2 2
o - & | & | A& A& & & | & & & g o < % % % &
=}
cor [ 2|2 |1 [1[1][-[-T1[-T27]-T1[2/1]1]1
coz | 2|21 [1[1][-]-T1]-12[-T1[21]1]¢2]1
Cco3 3|32 |2 |3 |-]-]-1]1 2 = 2 3 3 3 >
co4 3 13|13 [3 |3 ]|=1]°s= 1 2 - 2 3 3 3 5
cos | 3|3 ]|2]|2]|2]-]- 1] 2 - [ 213333

Average [ 2.6 | 2.6 | 1.8 |18 | 2.0 | - - 1.0/ 06| 2.0 - 16 | 26 | 20 | 20 | 16

Justification

| Aspect Observation / Reasoning

Strong (3) | P01, P02, P03, P04, POS5: [oT requires core computing, networking, analysis, and practical

implementation (Arduino, Raspberry Pi, sensors, SDN). PSO1, PS02, PSO3: Direct relevance to

hardware, software integration, and computational /problem-solving skills.

Moderate P010: Students prepare reports, documentation, and loT Project presentations. PO12:

(2) Encourages continuous learning due to fast-evolving loT technologies. PS04: Moderate link

through case studies and analytical topics (smart cities, healthcare [oT).

Minor (1) | PO8 & P0O9: IoT applications address societal needs (smart homes, agriculture). Minor
teamwork relevance during project implementation. '

No P06, PO7, PO11: [oT theormm

i onment, or engi i
Mapping | management. ) gineering

Cognitive %
Ripes / C01-C02 - BTLZ; €03 & CO5 ~ BTL3; CO4 - BTLA, No BTL 5-6 a5 per Serm.3 rale.
]
Department of Information TechnohﬁgyI ’ A———
Mahatma Gandbhi Institute of Technolog 1 ¢ L ( g
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MR22 - Revised Course Outcome
B.Tech. III Semester
Regulation: MR22 Year/Sem: II /I Department: IT

EC361ES: Digital Electronics Lab

Course Outcomes
ﬁer successful completion of this course, the students will be able to:

o Linked
Cogmtl.ve Experiment
CO Code Course Outcome BTL Domain Groups /
d
t Keywor Themes
Apply Boolean algebra, logic gates, minimization
techniques, and implement combinational circuits ; 5
] : Appl Exp 1-9
ECI6LES.1 such as adders, subtractors, decoders, encoders, 3 ppying B
comparators, multiplexers, and code converters.
Analyze the operation of flip-flops under various
EC361ES.2 _mggermg m_odes a_md construct sequential circuits 4 Analyzing Exp 10-14
including shift registers and
synchronous/asynchronous counters.
Apply digital circuit design principles using
simulation/experimental setup and verify ; i
i . 3 Applyin All Experiments
ECIG1IES3 functionality through truth tables, timing behavior, SRne %
| and hardware implementation.

Course Articulation Matrix

g &~ ™ <+
&2 = | o ™ | 1w |o nlelal 8 | 2| A = | 88| 38
£ o| 8| o
SsS|E|E E|E|R|ER|2E R 8 g8/ 282 2 2| ¢2
o
co1 3 3 2 2 3 - - - 1 2 - 2 3 3 3 2
€02 3 3 3 3 3 - - = 1 2 = 2 3 3 3 2
Co3 3 3 2 2 3 - - - 1 2 - 3 3 3
Average | 3.0 3.0 | 23 | 23 | 3.0 | - = - 11.0] 2.0 - 20 | 3.0 | 3.0 | 3.0 | 2.0
Justification -
Aspect Observation / Reasoning

Strong (3) PO1, PO2, P03, PO4, PO5: Lab focuses on Boolean algebra, logic design, _ .
combinational/sequential circuits, minimization, counters, and triggering—core engineering
fundamentals. PSO1 & PSO3: Strong alignment with digital logic, hardware concepts, and
mathematical reasoning. _ _
Moderate P010: Students document truth tables, timing diagrams, circuit results. PO12: Digital

(2) technologies evolve; encourages continuous learning. PSO4: Some relevance to loT,
automation, and computing applications. : _

Minor (1) | P0O9: Collaboration in hardware experiments and breadboard implementation.

No P0O6-PO08, PO11: Ethics, environment, society, and management skills are not outcomes of a

Mapping hardware-focused digital lab.

Cognitive CO1 & CO3 - BTL3 (Apply); CO2 — BTL4 (Analyze). Fully satisfies Sem-3 lab requirement.
Range

i e \,,k/
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MR22 - Revised Course Outcome

B.Tech. Il Semester
Regulation; MR22 Year/Sem: II /I Department: IT
CS351PC: Data Structures Lab
Course Outcomes
After successful completion of this course, the students will be able to:
| Cognitive Linked
’ CO Code Course Outcome BTL Domain Experiment
L Keyword Groups / Units
: Apply linked lists, stacks, and queues using arrays
' €S351PC.1 | and pointers to perform creation, insertion, 3 Applying Exp1,2,3,4,5
I_deﬁtion, and traversal operations.
‘ Apply tree and graph data structures to implement
' €S351PC.2 | traversal and structural operations using binary 3 Applying Exp7,8,9
‘L trees, balanced trees, and graphs.
| Analyze the behavior of algorithms by
' implementing comparison-based sorting and
CS351PC.3 | pattern matching techniques such as quick, heap, 4 Analyzing Exp 6,10
merge sort, Boyer-Moore, and KMP on sujtable
datasets. | |
Course Articulation Matrix l - ]
o - o e ¢ v o ~ e | S| 0] 4 o) S | 3 S
st |82 B2 g 2|88 8 8 E 5 2 2 g8
o
co1313223_f—--2_1133—;
0oz [ 3] 3 3TT_fﬁ-—%2_— 1 1 ] 3 g ‘W
Cc03 3|3 3 | 3 (3 |-[-1-T-T2T7T-T7T21T1T113 -
|Average 3.0 | 3.0 [ 27 [ 27 (30| - | - | - | - 20 - [ 13]10 3.0][3.0 -
ustification
Aspect Observation / Reasoning
Strong (3) | PO1-POS5: All COs require strong programming fundamentals (PO1), problem analysis (P02),
solution design (P03), experimentation/debugging (P04), and use of
compilers/IDEs/debuggers (PO5). PSO2 & PSO3: Directly support software development skills
and algorithmic/data structure thinking.
Moderate | PO10: Students explain logic, comment code, and present lab outputs, giving moderate support
(2) to communication skills. PO12: C0O3 lightly supports self-learning by exploring algorithm
behavior and performance.
Minor (1) P012 (for CO1 & €02): Slight contribution via exploring multiple data structures and their
uses. PSO1: Slight hardware/low-level understandin through pointers and memory behavior.
No P06, P07, P08, P09, PO11, PSO4: No explicit ethics, environment, society, teamwork, project
Mapping management, or research/application focus in this lab.
Cognitive | CS351PC.1 & CS351PC.2 — BTL 3 (Apply); CS351PC.3 — BTL 4 (Analyze). This satisfies lab
Range wmgmmwanaws}

Voo K
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IT351PC:

MR22 - Revised Course Qutcome
B.Tech. III Semester
Regulation: MR22 Year/Sem: 11 /1 Department: IT

Internet of Things Lab

Course Outcomes

After successful completion of this course, the students will be able to:
Cognitive Linked
CO Code Course Outcome BTL Domain Experiment
Keyword Group
Apply Arduino, Raspberry Pi and NodeMCU
IT351PC.1 | platforms to interface distance, temperature and 3 Applying Exp1,2,3
LED sensors for basic 10T operations.
Apply operating system installation, device
IT351PC.2 | configuration and GPIO programming using Python 3 Applying Exp 4, 5
to control and automate [oT devices.
Analyze IoT device behavior by collecting,
IT351PC.3 | processing and interpreting sensor data using 4 Analyzing Exp 6

Raspberry Pi and Python libraries.

Course Articulation Matrix

=]
&2 |g|le|lelzlv|le | nlelelS |3 | N8| 8|83
st |E|E|E|ER|2|R|R2|R|g |8 E|2|2 |2 ¢
co1 3 |3 2 2 | 3 - - - |1 2 - 2 3 3 3 2
Cco2 313 2 2 |3 - - - 2 - 2 3 3 3 2
Cco3 33 3 3 13 - - - | - 2 3 3 3 3 2
Average | 3.0 [3.0| 23 |23 |30 - - - 107 | 2.0 - 23 [ 30| 3.0 | 3.0 20
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, P03, P04, PO5: Students interface sensors, execute Python scripts, work with GPIO,
configure 0S, and process sensor readings — strong engineering, problem analysis,
implementation, experimentation and tool skills. PSO1, PSOZ2, PSO3: Strong mapping due to direct
relevance to hardware interfacing, scripting, embedded programming and data handling.
Moderate | PO10: Moderate through code documentation, debugging explanation and lab reporting. PO12:
(2) Encourages continuous learning of fast-evolving loT tools. PSO4: Moderate due to application
contexts (monitoring, automation, sensing).
Minor (1) | PO9: Slight teamwork involved during hardware experiments and debugging sessions.
No P06, PO7, P08, PO11: No ethics, environmental issues, society impact or management
Mapping | components directly addressed in the lab.
Cognitive | CO1 & CO2 - BTL3 (Apply). CO3 - BTL4 (Analyze). Satisfies MR22 Sem-III lab cognitive rules (no
Range BTL5/6).

n \ \_/" K
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MR22 - Revised Course Outcome
B.Tech. Il Semester
Year/Sem: 11 /I

Regulation: MR22 Department: IT

CS356PC: Data visualization- R Programming/Power BI

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive ; ;
CO Code Course Outcome BTL Domain Linkad Experiment Groups /
Themes
Keyword
Apply Tableau to connect datasets,
create basic charts, and perform .
C5356PC.1 foundational data visualizations for 3 Applying Bxp:ha
exploratory analysis.
Analyze data using advanced
visualization techniques, calculations i
356PC. . . ’ ! =
= 2 sorting, filtering, formatting, and 4 Analyzing Expa-2.10
customization features in Tableau.
Design interactive dashboards and
tories using Tableau for effective .
Cs356PC3 | °
BPGE communication, insight generation, * Analyzing Exp8,9
and publishing visual analytics. ]
Course Articulation Matrix
(=]
=] - | & | e <« |wn| o ~ (0| © | X ) = | A & =
7] ) py ) (=] (= =} (=]
o™ |E|E|E|E|E|E|RB|EB|RB|2|2|8|2|g2|2 &
(=]
co1 2 3 2 2 3 - - -1 3 - 2 1 3 3 2
co2 2 3 3 3 3 - - - | - 3 - 2 1 3 3 2
co3 2 3 3 3 3 - - - 11 3 = 3 1 3 3 2
Average | 2.0 | 3.0 | 2.7 | 2.7 | 3.0 - - - 107 ] 3.0 - 23 |10 30| 3.0 | 2.0
Justification
Aspect Observation / Reasoning
Strong (3) | P02, P03, P04, POS5, P0O10: Students perform data analysis, build advanced visuals, design
dashboards, publish reports — strong analytical, technical & communication outcomes. PSO2 &
PSO3: Strong mapping because visualization is part of software practice and analytical
computation.
Moderate PO1 & PO12: Moderate contributions through interpreting datasets and adapting to
(2) visualization standards. PS04: Moderate relevance to real-world applications and analytical
storytelling.
Minor (1) PO9: Slight teamwork contribution through collaborative dashboard building and story design.
No P06, PO7, P08, PO11: Ethics, sustainability, society, management are not directly addressed in a
Mapping visualization lab.
Cognitive | 041 _, BTL3; CO2 & CO3 — BTL4. Correct for a Sem-11l lab (no BTL5/6).
Range

RN
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MR22 - Revised Course Qutcome
B.Tech. 11l Semester
Regulation: MR22 Year/Sem: 11 /I Department: IT

MC351HS: Gender Sensitization Lab

Course Qutcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

Analyze gender concepts, social
MC351Hs.1 | constructs, and their impact on
contemporary society and

Gender Concepts: Social constructs,
4 Analyzing gender roles, stereotypes, workplace
dynamics, social norms analysis

workplace.

Evaluate gender-based Gender Issues: Discrimination
MC351HS.2 discrim.inatio.n, Vi(.)lentze issues, 5 Evaluating analysis, violence prevention, equality

and their societal implications assessment, societal impact

across different contexts. evaluation

Recommend gender-sensitive Sensitive Approaches: Workplace

MC351Hs.3 | 2PProaches and inclusive equality, social inclusion, policy
" | practices for professional and recommendations, inclusive practices
social environments. development

5 Evaluating

Course Articulation Matrix

(=]
&2 ol |m| e vl |nola S = o = o 0 2
% = = = =) =) =] )
é‘ ~|E|&|E|E|E|E|R|/EB|/R|2 |2 |2 |2|2|2|¢2
Co1 - - - 2 - 3 3 3 3 2 - 2 - - - 2
€02 - - - 2 - 3 3 3 3 2 - 2 - - - 3
Co3 - - - 3 - 3 3 3 3 3 - 3 - - - 3
Average | - | - | - |233| - | 3 | 3 [ 3 [ 3 [233] - |233] - - - | 2.67
ustification
Aspect Observation / Reasoning

Strong (3) | PO6 - Societal gender issues & community impact. PO7 - Environmental justice & sustainable
equality. PO8 - Ethical gender practices & social responsibility. PO9 - Teamwork in diverse
environments & inclusive collaboration. PS04 - Social research & inclusive innovation.

Moderate PO4 - Social investigation & gender analysis. PO10 - Communication in diverse settings &
2) inclusive dialogue. PO12 - Lifelong social learning & continuous sensitivity development.

Minor (1) | PO1, POZ, PO3, PO5, PO11, PSO1, PSO2, PS03 - Technical engineering aspects not directly
related to gender sensitization curriculum.

ll:"l:lpping P01, POZ, PO3, PO5, PO11, PSO1, PSO2, PS03 - Beyond scope of social awareness laboratory.
Cognitive BTL 4-5 - High-level analysis and evaluation of gender concepts, social constructs, and inclusive
Range practices, appropriate for social science laboratory with focus on critical thinking and

recommendation development.

LU \\,\
|\ K/
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Regulation: MR22

MR22 - Revised Course OQutcome
B.Tech. IV Semester

Year/Sem: 11 /Il Department: IT

CS401PC: Discrete Mathematics
Course Qutcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL Dg::lain Linked Unit /
Ke d Module
YyWOr!
Apply mathematical logic and inference theo . .
CS401PC.1 topfl:)lymulate and validagte logical statements arr{d 3 Applying otk L Matl?ematlcal
arguments. Logic
Analyze set theory concepts, relations, and
CS401PC.2 | functions to model discrete structures and their 4 Analyzing Unit II: Set Theory
properties.
Evaluate algebraic structures includin — :
CS401PC.3 | semigroups, monoids, and lattices for tieir 5 Evaluating Um;ilrll;é&t{lg;l:ralc
computational applications.
Solve combinatorial problems using countin . Unit IV: Elementary
GSH01PCA principles, permutati‘())ns, and binonglial theorgems. 2 Applying Combinatorics
Design graph models and apply graph theory Unit V: Graph
CS401PC.5 | concepts to solve computing and network 6 Creating Theory
problems.
Course Articulation Matrix
2 4 o |8 el w2 D838 8|3
5&222282888222:22&
Cco1 3 3 2 2 1 - - - - 1 - 2 1 1 3 1
co2 3 3 2 2 1 - - - - 1 - 2 1 1 3 1
Co3 3 3 2 2 1 - - - £ 1 = 2 1 1 3 2
Co4 3 3 2 2 1 - - - - 1 - 2 1 1 3 2
Cco5 3 3 3 2 1 - - - - 1 - 3 2 2 3 3
Average 3 3 2.2 2 1 - - - - 1 - 22 |12 |12 3 1.8
Justification
Aspect Observation / Reasoning
Strong (3) P01 - Mathematical foundations for computing. PO2 - Logical problem analysis & solving. PS03 -
Mathematical concepts & discrete structures.
Moderate PO3 - Algorithm design support. PO4 - Mathematical investigation. PO12 - Foundation for
(2) advanced computing.
Minor (1) POS5 - Basic computational tools. PO10 - Mathematical communication. PSO1 - Limited system
connection. PSO2 - Algorithmic thinking. PSO4 - Research methodology.
No Mapping | P06, PO7, P08, PO9, PO11 - Societal, environmental, ethical, teamwork & project management
not covered.
Cognitive BTL 3-6 - Strong progression from logical application to advanced graph theory design and
Range problem-solving.

w\\\\ KNK
—
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MR22 - Revised Course Outcome
B.Tech. IV Semester
Regulation: MR22 Year/Sem: 1I /11 Department: IT

MS401HS: Business Economics and Financial Analysis

Course OQutcomes
After successful completion of this course, the students will be able to:

Cognitive Domain

CO Code Course Outcome BTL Linked Unit / Module
Keyword
fﬂnalyze the structure of business entities and the Unit-I: Introduction to
MS401HS.1 | impact c_nf macroeconomic concepts like inflation 4 Analyzing Business and
and business cycles on the business environment. Economics
Analyze demand and supply
MS401HS.2 dyna.mics, apply elasticity concepts for decision- 4 Kiialivgi Unit-1I: Demand and
making, and evaluate methods for demand ayiig Supply Analysis
forecasting.
Apply COI‘ICG..'ptS of production, cost, and break- Unit-111: Production
MS401HS.3 even analysis to solve problems A ; ;
and evaluate different market structures and 3 Applying Cost, Marke't §tructures
pricing strategies. &Fricing
Prepare books of accounts and final financial Unit-IV: Fi ial
MS401HS.4 statements (Trading & P/L Account, Balance Sheet) 3 Applying mA : Finangg
incorporating necessary adjustments. -
Evaluate a company's financial health and Unit-V: Fi ial
MS401HS.5 | operational efficiency by computing 5 Evaluating mILYs Kndne a

Analysis through Ratios

and interpreting various financial ratios.

Course Articulation Matrix

=]
=2 |z |s|s|s|sl/s|s|8|g|8|E|5 8|8 |88
st |&|E2|&|&|8 &/ 2/& )2 /2 & & |&|& €%
co1 2 | 2 - 1 - 1212 1] - - 1 1 - - |- -
coz 2 3 - 2 - 1 - - - 1 1 - - 1 - 5
Cco3 2 2 - 2 - 1 - - - - 1 1 p - | - -
COo4 2 - - 2 - - - 3 - - 2 - - - -
Co5 2 3 - 3 - - - 3 - - 2 - - - -
Average 2 2 - 2 - 08 |04 | 14 - - 1.4 0.8 - - - -
Justification
Aspect Observation / Reasoning |
Strong (3) P02 (Problem Analysis): CO2 and CO5 require analyzing market forces and financial data to identify problems
and opportunities.
PO4 (Investigation): CO5 involves investigating financial statements through ratio analysis to draw conclusions.
PO8 (Ethics): C04 and CO5 are strongly linked to the ethical preparation and interpretation of financial records.
Moderate PO1 (Engineering Knowledge): Applies knowledge of economics and accounting principles to business
(2) scenarios.
PO11 (Project Management): Concepts of cost analysis (CO3) and financial planning (CO5) are fundamental to
project management.
PO12 (Life-long Learning): The dynamic nature of business and economics necessitates continuous learning.
Minor (1) PO6 (The Engineer & Society): CO1 considers the broader economic environment in which engineers operate.
PO7 (Environment & Sustainability): CO1 indirectly touches upon sustainable development as a business goal.
No Mapping | PO3 (Design/Development): The course is analytical, not focused on designing solutions.
PO5 (Modern Tool Usage): No software tools are specified in the syllabus.
P09 (Individual & Team Work), PO10 (Communication): Not explicitly assessed.
PS01, PSO2, PS03, PS04: Thisis a fundamental management course, not directly aligned with the program's
technical computing outcomes.
Cognitive BTL Range (3-5): The course effectively progresses from application (preparing statements, solving problems)
Range to analysis (of markets, data) and evaluation (of financial health), which is appropriate for a fourth-semester
student.
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MR22 - Revised Course Outcome

B.Tech. IV Semester

Regulation: MR22 Year/Sem: 11 /II Department: IT
CS402PC: Operating Systems
Course Outcomes _
After successful completion of this course, the students will be able to: -

Cogn ltl.VE Linked Unit /
CO Code Course Outcome BTL Domain Module
Keyword

Analyze the structure, services, and system calls of ) Unit-I: OS Introduction
CS402PC.1 | different operating system types and explain process 4 Analyzing % Piccess

management concepts. :

Evaluate and compare different CPU scheduling ' Unit-I: CPU Schedulin

i g

CS402PC.2 | algorithms and apply methods for deadlock handling, 5 Evaluating & Deadlocks

avoidance, and detection.

Design solutions for process synchronization problems ) Unit-ITI: Process
CS402PC.3 | using semaphores and monitors ‘and analyze inter- 6 Creating Synchronization & IPC

process communication mechanisms.

i Unit-IV: Memory

CS402PC.4 | Analyze and compare various memory management and 4 Analyzing Management & Virtual

page replacement schemes used in operating systems. Memmary

Analyze file system structures, allocation methods, . Unit-V: File System
SHIERCS and apply system calls for file operations. 4 Analyzing Interface & Operations

Course Articulation Matrix

=]

*2 |glg|glz|lwle|lnlelelg || S |38 3|3

~

s= |E|E|8 2 22 g8 e E & e|g|2 2 %

co1 3 2 1 - - . = - - - - 1 3 1 - 1

co2z 3 1312 ] 2]- - - - - - - 1 3 1 2 1

co3 313 [3(2]-1-7T- - - - - 1 3 2 2 2

Cc0o4 3 3 2 2 - - - - - - - 1 3 1 2 1 |

CO5 3 2 1 1 - - - - - - - 1 3 1 - 1
Average | 3 |26 |18 |14 | - - - - - - - 1 3 1.2 | 1.2 1.2
Justification

Aspect | Observation / Reasoning

Strong (3) 1 P01 (Engineering Knowledge): The entire course is built on the core knowledge base of computer science.
PSO1 (Foundation of Computer System): The 0S is a fundamental component of a computer system; this
course provides a deep understanding of its internals.

Moderate (2) P02 (Problem Analysis): CO2, C0O3, and CO4 require analyzing complex problems like deadlocks, ]
synchronization, and memory allocation.

P03 (Design/Development): CO3 involves designing solutions for synchronization problems.

P04 (Investigation): CO2 and CO4 require investigating and comparing different algorithms.

PSO2 (Software Development): Understanding OS concepts is crucial for developing efficient software.
PS03 (Mathematical Concepts): Algorithms for scheduling and memory management have a mathematical
basis.

Minor (1) PO12 (Life-long Learning): The rapidly evolving field of OS design requires an ability to learn new concepts.
PS04 (Research Ability): The analytical nature of the course lays a foundation for research in systems
software.

No Mapping P05 (Modern Tool Usage): The theory course does not mandate tool usage.

P06, PO7 (Society & Environment): Not directly addressed.
PO8 (Ethics), P09 (Teamwork), PO10 (Communication), PO11 (Project Management): Not explicitly
assessed in the theoretical context.

Cognitive BTL Range (4-6): The course is heavily skewed towards analysis, evaluation, and creation (design), which is

Range excellent and exceeds the typical Year 2 target, indicating a rigorous curriculum that prepares students well
for advanced topics.
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Teesens

MR22 - Revised Course OQutcome
B.Tech. IV Semester

Regulation: MR22 Year/Sem: II /11

CS404PC: Database Management Systems

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

[ Cognitive Linked Unit /
CO Code Course Outcome BTL Domain Module
Keyword
Design a database schema for a given application Unit-I: Database
CS404PC.1 | by constructing an Entity-Relationship (ER) model 6 Creating Design & ER
and translating it into a relational model. S Unit [llw;dfl tional
Apply relational algebra and calculus operations to que ; nit-1i: Relall
CSH04RC2 databases and enfgrce data integrity us?ing constraigts.ry 8 Applying MOdF' & Algebra
Construct complex SQL queries for data manipulation Unit-[11: SQL &
CS404PC.3 | and apply schema refinement through normalization up to 3 Applying SchEma
BCNF and 4NFE Refinement
Analyze transaction processing concepts, concurrency Unit-l\{:
CS404PC.4 | control protocols, and recovery techniques to ensure 4 Analyzing Transaction
database consistency and durability. Pr‘(’)cse;sggg_g_
Evaluate and compare different file organizations and . Unit-V: Storage
C5404PC.5 indexing structure:‘)for efficient data stgrage and retrieval. 3 Evalugting Indexing |
Course Articulation Matrix ]
; =) - ~N - o~ o <+
i) bm| N ™ < wn o ~ = o - - - (=)
g |B|g|8|\E|E|8|E|e|R|E|E|E|8 2 2|2
S/
co1 3 2 3 1 - . n 1 2 3 2 1
co2 3 2 2 - . - - - - 1 1 2 3 -
co3 3 2 2 1 - - ) - - . 1 1 3 2 -
co4 3 3 2 2 | - - |- -1 -[1] 3 2 1 1
co5 3 3 2 2 - - - . . - - 1 3 1 1 1
LM32.42,21_2-------122.21.80.6
justification
| Aspect Observation / Reasoning
strong (3) | PO1 (Engineering Knowledge): The course is foundational to the IT discipline.
PS02 (Foundations of Software Development): Database design and SQL are core skills for any
software developer. ,
Moderate PO2 (Problem Analysis): CO1, CO4, and CO5 require analyzing requirements and performance
(2) problems.
P03 (Design/Development): CO1 involves designing database schemas, a key development activity.
PSO1 (Computer System): Storage and indexing (CO5) are key system-level concepts.
PS03 (Mathematical Concepts): Relational algebra (C02) and normalization (CO3) are based on set
theory and logic.
Minor (1) P04 (Investigation): CO4 and CO5 involve investigating transaction and storage performance.
P012 (Life-long Learning): The field of data management is constantly evolving.
PS04 (Research Ability): The course provides a foundation for research in data management systems.
No PO5 (Modern Tool Usage): The theory course does not mandate a specific DBMS tool.
Mapping P06, PO7 (Society & Environment): Not directly addressed.
PO8 (Ethics), PO9 (Teamwork), PO10 (Communication), PO11 (Project Management): Not
explicitly assessed in the theoretical context.
Cognitive BTL Range (3-6): The course provides a balanced mix of application (SQL, Algebra), analysis
Range (transactions), evaluation (indexing), and creation (schema design). This aligns well with a fourth-
semester course, building strong foundational skills.
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MR22 - Revised Course Outcome

B.Tech. IV Semester
Regulation: MR22 Year/Sem: II /II Department: IT

IT401PC: Java Programming

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive i .
: L Unit
CO Code Course Outcome BTL Domain inked Unit /
Module
Keyword

Apply Object-Oriented Programming principles

IT401PC.1 | (Encapsulation, Inheritance, Polymorphism, Abstraction) 3 Applying

to design solutions for real-world problems,

Develop robust applications by implementing exception

IT401PC.2 | handling mechanisms and performing file operations using | 3 Applying
| 1/0 streams,

IT401PC.3 | Utilize Java packages and the Collections Framework

Unit-I: Foundations
& OOP Principles

Unit-1I: Exception
Handling & Files 1/0

Unit-III: Packages &

to organize code and manage data efficiently. 3 Applying Collections
Design and implement multithreaded applications with Unit-IV:
IT401PC.4 | synchronization and integrate Java applications with 6 Creating Multithreading &
| databases using JDBC. JDBC
; . . . Unit-V: GUI
IT401PC.5 Design event-driven Graphical User Interfaces (GUIs) using 6 Creating Programming &

Swing components and the delegation event model. Event Handling

Course Articulation Matrix

-
o

&2 b R S T T - W S -~ - S = o 3 o o 3
s E/l28|2|g|2|lg 28/¢g|¢ 212/ 2|2 2 2|2
cor 31 z12]-T1]-T-T-1-T-T-T731]2]3]-]1]
Co2 312 (2| -1 -1T-T-71- - - 1 1 3 | - 1 |
co3 3 2 |2 - 1 2 - - - - - 1 1 3 - 1
o4 | 3 |3 |3 |1 2] -]-T]-1-7T- - 2 | 2 3 - 2 ]
co5 312 13[ala]l-1-71T=T1S: - - 2 1 3 - 2 |
Average | 3 |22 (24 (04 [14] - | - | - [ - [ - - |14 14 3 - | 1.4 |

Justification

Aspect Observation / Reasoning

Strong (3) | PO1 (Engineering Knowledge): The course imparts core programming knowledge in a modern OOP

language.

PS02 (Foundations of Software Development): Java is a primary language for software development;

this course directly builds strong development foundations.

Moderate PO2 (Problem Analysis): C01, CO4, and COS5 require analyzing problems to apply OOP and design

(2) GUI/threaded solutions. o .

P03 (Design/Development): CO4 and COS explicitly involve the design and development of

multithreaded and GUI applications.

PO12 (Life-long Learning): Learning a programming language fosters the skill of adapting to new

technologies. |

"Minor 1) PO5 (Modern Tool Usage): The course invglve§ using thg Java programming environment (JDK). 1
PO4 (Investigation): Debugging code requires investigation of errors.

PSO1 (Computer System): Multithreading (CO4) relates to how software utilizes system resources.

PS04 (Research Ability): Provides the skill to implement software for research prototypes.

P06, PO7 (Society & Environment): Not directly addressed.

P08 (Ethics), P09 (Teamwork), PO10 (Communication), PO11 (Project Management): Not explicitly

assessed in the theoretical context.

PS03 (Mathematical Concepts): No direct mapping to mathematical theory.

BTL Range (3, 6): The course is polarized between aPP“CBPOH (using OOP, exceptions, collections) and

creation (designing multithreaded and GUI sy§tems). The high proportion of creation (BTL-6) is

significant and indicateTs acéﬁr:]g%‘focus on design and implementation skills
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MR22 - Revised Course Outcome
B.Tech. IV Semester
Regulation: MR22 Year/Sem: II /II Department: IT

CS451PC: Operating Systems Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . it
CO Code Course Outcome BTL Domain Lm;i(‘ih?ltl /
Keyword
CPU Scheduling

Simulate and analyze CPU scheduling and
CS451PC.1 | memory management algorithms 4 Analyzing
to evaluate their performance characteristics.

(Exp 1), Memory
Management (Exp 6,
7)

[PC Mechanisms

Implement solutions for inter-process

communication and classical synchronization . .

: CHS1RC2 problems using Unix/Linux system calls and 3 Applying E:E:;?sizn:: ?g:;e;)
semaphores.

Develop C programs utilizing Unix/Linux system Unix System Calls

CS451PC.3 | calls for file I/0 and process management 3 Applying (Exp 2), Deadlock

and implement solutions for deadlock avoidance. Avoidance (Exp 3)

Course Articulation Matrix

=)
a o - ~ o <« mwl el | ol & o - ~ - = en -
~¢% (2| o || S |o|o|o|e|le|s|8|8|8 2|83 2
O — e | A - -V - VR I - -V -V - VI & = A -4 - [-¥
(S
co1 3 3 2 2 3 - - - - - 1 3 1 2 1
coz 3 2 2 1 3 - - - - - 1 3 2 1 1
co3 3 2 2 1 3 - - - - - - 1 3 2 1 1
E Average | 3 | 2.33| 2 |133 | 3 = = - = - - 1 3 1.67 | 1.33 1
,1 ustification
2 Aspect Observation / Reasoning

Strong (3) | PO1 (Engineering Knowledge): Direct application of core OS concepts.

PO5 (Modern Tool Usage): Use of Linux OS, GCC compiler, and system call interfaces.
PSO1 (Foundation of Computer System): Hands-on experimentation with the core
components of an OS.

Moderate PO2 (Problem Analysis): Analyzing which algorithm or synchronization method is suitable.
(2) PO3 (Design/Development): Designing and coding solutions for synchronization and IPC.
Minor (1) PO4 (Investigation): Investigating the behavior of algorithms through simulation.

P012 (Life-long Learning): Skills to work with and understand system-level software.
PSO2 (Software Development): Develops low-level system programming skills.

PS04 (Research Ability): Provides a platform to experiment with and compare core
algorithms.

No P06, PO7 (Society & Environment): Not directly a}ddr‘essed. _

Mapping PO8 (Ethics), P09 (Teamwork), P010 (Communication), PO11 (Project

Management): Typically not the focus of a core technical lab. :

Cognitive BTL Range (3-4): The lab focuses on Applying (implementing algorithms, using system calls)

Range and Analyzing (comparing algorithm performance), which is appropriate and practical for
| reinforcing theoretical concepts from the OS course.
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Regulation: MR22

MR22 - Revised Course Outcome

B.Tech. IV Semester
Year/Sem: I1 /1l

CS452PC: Database Management Systems Lab
Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Coverage
Keyword

CS$452PC.1 | Design and implement a normalized 6 Creating Concept Design,
database schema for a given problem Relational Model,
statement by constructing an E-R model Normalization (Exp 1, 2,
and defining relational tables. 3)

CS452PC.2 | Construct and execute complex SQL 3 Applying DDL, DML, Querying,
queries using DDL, DML, subqueries, joins, Views (Exp 4,5, 6, 7)
and views to manipulate and retrieve data

| efficiently.

(S452PC.3 | Develop programmable database objects 3 Applying Triggers, Procedures,
like triggers, procedures, and cursors Cursors (Exp 8,9, 10)
to implement business logic
and automate database operations.

Course Articulation Matrix
!

o

<2 |3 8|38 2 g/gs5 88|58 g/3/8/8 3
8 oy & ~ & - - - - & 5 s 5 g g 2
co1 3 3 3 2 3 | - - |- - - 2 2 3 2 1
c02 3 2 2 1 3 - ] - - 2 - 1 1 3 2 -
Cco3 3 2 2 1 3 | - - | - - - - 1 1 3 1 -

Average | 3 | 233 |233{133 |3 | - | - | - = - - 1133/133| 3 |1.67 | 0.33

ustification

Aspect Observation / Reasoning

Strong (3) | PO1 (Engineering Knowledge): Applies core database concepts.

POS5 (Modern Tool Usage): Use of a specific DBMS (e.g., Oracle, MySQL).
PSO2 (Foundations of Software Development): Database design and SQL are fundamental
software development skills.

Moderate PO2 (Problem Analysis): Analyzing requirements to design a schema.

(2) P03 (Design/Development): Designing the database schema and programable objects.

Minor (1) | PO4 (Investigation): Testing and debugging queries and procedures.

P0O12 (Life-long Learning): Ability to learn new database technologies.
PSO1 (Computer System): Understanding how data is stored and managed.
PS04 (Research Ability): Ability to structure and manage data for research.
No P06, PO7 (Society & Environment): Not directly addressed.
Mapping P08 (Ethics), P09 (Teamwork), P010 (Communication), PO11 (Project
Management): Not the primary focus of this technical lab.
Cognitive BTL Range (3, 6): The lab gffectively combines the high-level skill of Creating a database
Range design with the practical skill of Applying SQL and PL/SQL. This blend is ideal for translating
theoretical knowledge into implementable solutions.
I
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. IV Semester

Year/Sem: II /11 Department: IT

CS453PC: Java Programming Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive 5
t
CO Code Course Outcome BTL Domain Coveragz/ Experimen
roup
Keyword
Apply object-oriented programming
principles in Java by using classes, objects, ;
JAVALAB.1 | encapsulation, inheritance, polymorphism, 3 Applying Exp 1 (IDE, debugging),
Exp 2 (OOP concepts)
abstraction, and IDE features such as code
completion, refactoring, and debugging,
Analyze and implement robust Java Exp 3 (exceptions), Exp 4
applications using exception handling, file (Rall)n dom AccessFilc'e] Exp
JAVALAB.2 | handling, collections, multithreading, and 4 Analyzing 5 (collections) Exg; 6
L?)Befaici); Iiisata-centnc and concurrent (threads), Exp 7 (JDBC)
Develop interactive Java applications with
graphical user interfaces and event Exp 8 (calculator GUI),
JAVALAB.3 | handling to manage user input, perform 3 Applying Exp 9 (mouse events &
computations, and respond to mouse and adapter classes)
component events.
Course Articulation Matrix
= e <
a o — o e R T T - A N - S - =] = L2 5| 8 8 S
-6 ©o|o| ©
s |E|& |88 EER/R B 3|8 8 2 2 2 ¢
o
co1 3 3 2 2 | 3| -]-1]- - 2 - - - 3 3 -
coz 3 3 3 3 [ 3| -1-1]- - 2 - - - 3 3 -
Cco3 3 3 2 2 | 3| -1-]- - 2 - - - 3 3 -
Average | 3.0 | 3.0 | 23 |23 |30| - | - | - - 2.0 - - - [3.0]30 ] -
Justification

Aspect Observation / Reasoning _ | .

Strong (3) P01-PO5: Strongly supported through OOP concepts, debugging, file handling, collections,
multithreading, and JDBC. PSO2 & PS03: Strong mapping due to core software development
and algorithmic thinking in Java.

Moderate P010: Moderate support through documentation, explaining code, writing outputs, and error

(2) reports. : :

Minor (1) (None required for this lab as no weak mappings are meaningful.) :

No Mapping | PO6-P09, PO11, PO12, PSO1, PSO4: Java Lab does not involve ethics, environment, soc.lety,
teamwork, project management, lifelong learning, hardware foundations, or research-driven
activities.

g°g“iti"e CO1 - BTL3, CO2 - BTL4, CO3 — BTL3. Fully aligned with Lab requirements (BTL 3-4 only).

ange
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. IV Semester

Year/Sem: II /Il Department: IT

CS454PC: Node JS/ React ]JS/Django

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Lml.{ed
CO Code Course Outcome BTL| Domain Experiment
Keyword | Sroups/
Develop responsive and interactive front-end web Front-end
CS454PC.1 | applications using HTML, CSS, Bootstrap, and 3 Applying Development
- advanced JavaScript (ES6+) features. (Exp1,2,3,4) .
Design and implement server-side components and
RESTful APIs using Node js and Back-end
CS454PC.2 L. 8 . ’ 6 Creating Development
| Express.js, integrating with databases (Exp9,10,11)
and implementing authentication. T
Build and deploy single-page applications (SPAs) Front-end
CS454PC.3 | using the React framework, implementing routing 6 Creating Framework (Exp
and consuming data from APIs. 12,13, 14)
Course Articulation Matrix
=
&2 = N o ¢ lvw|loeln|lola 8| T a s g 8 =
518282882822222,:22
co1l 3 2 2 1 3| - - - = - 1 1 3 - 1
co2 3 3 3 2 |3 N - 2 2 3 ~ 2
c0o3 3 2 3 1 3 - B - 2 1 3 - 2
Average | 3 (233|267 133/ 3 - | - |- |~ - - [1.67[133| 3 - | 1.67
Justification
_Aspect Observation / Reasoning
strong (3) | PO1 (Engineering Knowledge): Applies modern web development concepts.
POS5 (Modern Tool Usage): Use of multiple modern frameworks and tools (Node, React,
Express).
PSO2 (Foundations of Software Development): Directly builds full-stack web development
skills, a core IT competency.
Moderate P03 (Design/Development): Designing application architecture and UI/UX.
(2) PO2 (Problem Analysis): Analyzing requirements to choose appropriate front-end/back-end
solutions.
Minor (1) | PO4 (Investigation): Debugging and testing across the full stack.
PO12 (Life-long Learning): The fast-paced nature of web development requires constant
learning.
PS04 (Research Ability): Ability to build web-based prototypes and applications.
No | P06, PO7 (Society & Environment): Not directly addressed.
Mapping PO8 (Ethics), PO9 (Teamwork), PO10 (Communication), PO11 (Project
Management): Not the primary focus.
| PSO1 (Computer System), PS03 (Mathematical Concepts): No direct mapping. ]
Cognitive BTL Range (3, 6): The lab moves from App.lying fundamental web technologies
Range to Creating complex server-su.ie'APIs and s:ngle-page applications. This high BTL level is
R appropriate for a course that aims to produce industry-ready full-stack developers. -
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. IV Semester

Year/Sem: II /II Department: IT

IT451PC: Real-time Research Project / Societal Related Project

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword
Analyze a real-world or societal s
IT451PC.1 problem, investigate existing solutions, 4 Analvzi Prip:emtldenélfIFatlon,
and formulate a software-based project yzing e
proposal with clear objectives. Proposal Writing
Design and develop a complete software
IT451PC.2 solution by applying engineering principles, 6 Crastin System Design, Coding,
modern tools, and appropriate g Integration, Testing
methodologies.
Demonstrate project management, Project Planning,
collaboration, and communication skills ; Teamwork,
IT451PC.3 through documentation, presentations, and 3 Applysng Documentation,
teamwork. Presentation
Course Articulation Matrix
£ o N ;| % |w| © e~ e la @lgdg| 9| 2|8 8 =
~g ©o| o |o|loe|o| o o e |e|ls|3| 8| 282! 8 >
S ~ -9 [V -V -V VI ¥ & & |2 2| & e 2, e -9
Co1 2 3 2 3 2 2 2 1 1 2 1 2 2 2 1 3
coz 3 3 3 2 3 1 1 1 2 1 2 2 2 3 1 3
Cco3 1 1 1 1 1 1 1 2 3 3 3 2 1 1 - 1
Average 2 /233 2 |2 |2 133/133 /133 2 2 2 2 |1.67| 2 |0.67 | 2.33
ustification
Aspect Observation / Reasoning
Strong (3) P02 (Problem Analysis): CO1 requires deep analysis of a problem domain.
PO3 (Design/Development): CO2 is the core of designing and building the solution.
PS04 (Applications of Computing & Research Ability): The entire project is an application of
computing, and a research-oriented project directly fulfills this.
Moderate (2) | PO1 (Engineering Knowledge): Application of knowledge from various courses.
PO4 (Investigation): Literature survey and analysis in CO1., PO5 (Modern Tool Usage): Using
software development tools., PO9 (Individual & Team Work): Inherent in project work (C03)., PO10
(Communication): Documentation and presentation (CO3).
PO11 (Project Management): Planning and execution (CO3)., PO12 (Life-long Learning): Self-
learning new technologies for the project., PSO2 (Software Development): The primary activity is
software development.
Minor (1) PO6 (The Engineer & Society): Societally relevant projects.
PO7 (Environment & Sustainability): Projects related to environmental monitoring, etc.
PO8 (Ethics): Ethical conduct in project execution.
PSO1 (Computer System): If the project involves system-level programming.
No Mapping PS03 (Mathematical Concepts): Not a direct focus unless the project is algorithm-intensive.
Cognitive BTL Range (3-6): This project course perfectly encapsulates the progression from Analyzing a
Range problem, through Applying project management skills, to Creating a novel solution. This holistic high-
order cognitive engagement is the ultimate goal of engineering education.
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MR22 - Revised Course Outcome
B.Tech. IV Semester

Regulation: MR22 Year/Sem: II /II Department: IT

MC401HS: Constitution of India

Course Outcomes
After successful completion of this course, the students will be able to:

l

Cognitive : .
CO Code Course Outcome BTL Domain Llnhl;ec(liulmt /
Keyword odule
Explain the historical context and philosophical
foundations of the Indian Constitution, including ; Unit-I & II: History &
MEABENET the significance of its Preamble and salient 2 Understanding Philosophy
features.
Describe the Fundamental Rights, Duties of G e oy
MC401HS.2 | citizens, and the Directive Principles of State 2 Understanding Unit ,I"' Constmfnonal
: ; : I Rights & Duties
Policy outlined in the Constitution.
Outline the structure, roles, and functions of the .
' ’ . Unit-IV:
MC401HS.3 | Union and State governance organs: Parliament, 2 Understanding mG I Elrgenie of
9 ;s overnance
Executive, and Judiciary.
Explain the structure and importance of Local Unit-V: Local
MC401HS.4 | Self-Governance (Panchayati Raj and 2 Understanding A e s
b s i ; ministration
Municipalities) in India's democratic framework.
Describe the role of constitutional bodies like the Unit-VI: Election
MC401HS.5 | Election Commission and institutions for the 2 Understanding Commission & Welfare
welfare of SC/ST/0OBC and women. Bodies
Course Articulation Matrix
= i
& © =) - o~ - o o <
g |o|g|8|d |85 8|8|2 g 2/ 2|2 g g
S — ¥ =¥ -9 -9 a B B - ¥ -9 a & - -9 a. - -
(&)
cor | - | - -1 -T-Te2]-T2[-1-T-1r]-1-1-1-
co2 - - - - - 2 . 3 1 . - 1 - - - -
co3 5 - : = - 2 - 2 - - = 1 = . - -
co4 - - = - - 3 - 2 - - - 1 - - - -
Cc05 - ? - : - 3 - 3 - - - 1 z = 2 -
Average | - - - - - | 24| - |24]02] - - 1 - - - -
]ustification
Aspect Observation / Reasoning
strong (3) | P06 (The Engineer & Society): The entire course explains the constitutional framework that governs
Indian society, enabling engineers to understand their role and responsibilities within it. (CO4, CO5).
PO8 (Ethics): The chapters on Fundamental Rights, Duties, and the roles of various bodies instill an
understanding of constitutional morality, ethical conduct, and social justice (CO2, COS).
Moderate | r.c 0000 is fully covered by the Major Contributions in this case.
2
Minor (1) P09 (Individual & Team Work): Understanding rights and duties fosters responsible citizenship, which
underpins effective teamwork (CO2).
PO12 (Life-long Learning): Creates a foundation for being an informed and engaged citizen throughout
life,
No PO1, PO2, PO3, PO4, P05, PO7, P010, PO11: These are technical and engineering management POs
Mapping with no direct correlation to the content of this humanities/social science course.
PS01, PSO2, PS03, PS04: These are program-specific technical outcomes with no direct mapping.
Cognitive BTL Range (2): As a fundamental awareness course, the cognitive level is appropriately
Range at Understanding. The goal is to ensure students comprehend the structure and principles of the Indian
L/ Constitution, not to apply, analyze, or create with this knowledge in an engineering context.
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Regulation: MR22

MR22 - Revised Course Outcome

B.Tech. V Semester
Year/Sem: III /I

IT501PC: Software Engineering

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword
Explain various software process models and
ITSO1PC.1 | frameworks to select an appropriate model for 2 Understand Unit |
a given project context.
Analyze user needs to formulate software
ITSO1PC.2 | requirements and develop a Software 4 Analyze UnitIl
Requirements Specification (SRS) document.
Create architectural and detailed design
ITSO1PC.3 | models using UML diagrams to translate 6 Create Unit Il
software requirements into a high-level design.
Develop comprehensive test strategies and
ITS01PC.4 | cases by applying appropriate testing methods 3 Apply Unit IV
to validate and verify software quality.
Evaluate software projects to identify risks,
assess quality, and propose mitigation :
ITSRAFLS strategies following stzfndard qugality 2 Belyate UnitV
paradigms.
Course Articulation Matrix
2o - | & | ® | | v | | ® g | 2| = | ™ = | ||| =
~¥ |o|o|o|c|o|lo|o|lo|loe|B3|l8|8|l@|2/|8!8
8 y =¥ ~ ¥ ~ ¥ - & e [ & = = g a 2B
Cco1 3 2 1 = - - - = = - 1 1 2 1 - -
coz 2 3 2 1 - - - - - - 1 1 2 2 - -
Co3 2 2 3 - 2 - - - 1 1 1 1 2 3 - -
C04 2 2 2 2 2 - 5 1 s 1 1 2 3 - -
Cco5 2 3 2 2 - 1 1 2 1 - 2 2 1 2 - 1
Average | 2.2 | 24 | 2 1 /0802 /0204 0602|1212 |18|22 | - |0.2
ustification
Aspect Observation / Reasoning
Strong (3) PO2 - Core analysis of requirements, risks, and project contexts (COs 2,5)
PSO2 - Entire course covers software development foundations from process to quality
Moderate (2) | PO1 - Applies engineering fundamentals to software processes
PO3 - Direct design work (CO3) supported by requirements and testing phases
P04 - Investigation through requirement analysis and risk assessment
Minor (1) PO5 - Implied use of UML tools and testing frameworks
PO11 - Basic project management via process models and risk management
P012 - Evolving nature of SE requires continuous learning
PSO1 - Relates software processes to computer systems
No Mapping P06, PO7, PO8 - Societal, environmental, ethical aspects not covered
P09, PO10 - Teamwork and communication not explicitly evaluated
PS03 - Not mathematically intensive
PS04 - Focuses on established practices, not research
Cognitive BTL 2-6 - Strong HOTS focus (40%) appropriate for Year 3. Progresses from understanding concepts to
Range creating designs and evaluating risks/quality.
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Regul

MR22 - Revised Course Outcome
B.Tech. V Semester
Year/Sem: III /I

ation: MR22 Department: IT

IT502PC: Data Communications and Computer Networks

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Qutcome BTL Domain Unit /
Keyword Module
b Explain the fundamental concepts of data
ITSO2PC.1 communication, network mlodels .(OSi, TCP/{P]‘, and 2 | — Unit1
physical layer components including transmission
media and switching techniques.
ﬁ Analyze data link layer functionalities including
ITS02PC.2 framing, error control, flow control, and medium 4 Analyze Unit I
access control protocols to solve network
communication problems.
Design logical addressing schemes
ITS02PC.3 | and evaluate routing protocols for efficient packet 5 Evaluate Unit I11
forwarding in network layer operations.
Implement transport layer protocols (UDP, TCP) and
ITSO2PC.4 | congestion control mechanisms to ensure reliable 3 Apply UnitIV
rocess-to-process data delivery.
Configure application layer services including DNS,
ITSO2PC.5 | SMTP, FTP, and HTTP to support network applications | 3 Apply UnitV
and web services.
Course Articulation Matrix
So BN AR - - - = = N - ) o <
SE (E|2|2(g|2|2/2|8|e|3|5|5|8|8|8|¢%
o~ A e -9 A a - A
o
co1 3121 - - - - - 1 3 1 N :
co2 3 131212 - - - - 1 3 1 2 -
co3 2 1313 2 1 - - 5 a - 1 3 2 2 -
co4 | 2 | 2|2 ]1]2|-]-]-1-1-1-T1T17]2712T 3217
Cco5 2| 2] 2 1 3| - - & - 1 2 2 1 =
|Average |24 24| 2 [12]12] - [ - [ - | - [ - - 1 /26|16 14 - |
Justification
[ Aspect ( Observation / Reasoning
Strong (3) FOI /PS01 - Strong engineering knowledge in network architectures, protocols, and
communication fundamentals (All COs)
Moderate P02 - Analysis of network problems and protocol evaluation (COs 2,3), PO3 - Design of
(2) addressing schemes and network solutions (CO3)
Minor (1) P04 - Investigation of protocol behaviors and network issues, POS5 - Use of network
simulation /configuration tools, PO12 - Keeping updated with evolving network technologies
PSO2 - Foundation for network-based software, PSO3 - Mathematical basis for routing and
error control
No Mapping | P06, PO7 - No societal/environmental focus, PO8 - Ethics not explicitly covered
P09, P010 - Individual technical focus, PO11 - Project management not addressed
PS04 - Research aspects not included
Cognitive BTL 2-5 - Balanced distribution (L:20%, M:60%, H:20%} suitable for Year 3. Focus on applying
Range and analyzing network concepts with some evaluation.
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MR22 - Revised Course Outcome
B.Tech. V Semester

Regulation: MR22 Year/Sem: III /I Department: IT
CM502PC: Machine Learning

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code

Cognitive Linked
Course Outcome BTL Domain Unit /
Keyword Module

Apply dimensionality reduction techniques and statistical
CM502PC.1 | measures to preprocess and analyze datasets for 3 Apply Unit |
machine learning applications.

lmPlement supervised learning algorithms including
CM502PC.2 | decision trees and instance-based methods 3 Apply Unit I1
to solve classification and regression problems.

Design neural network architectures using perceptron

CM502PC.3 | and backpropagation algorithms to develop pattern 6 Create Unit II1
recognition systems.

Evaluate Bayesian learning methods and support vector
CM502PC.4 | machines to select appropriate probabilistic models for 5 Evaluate Unit IV
given learning tasks.

Compare unsupervised learning techniques including

CM502PC.5 | clustering and ensemble methods to analyze unlabeled 4 Analyze UnitV
datasets.

Course Articulation Matrix

=
2 |5 8|8/8/8/ 858 5 E|5 8 8 8|8 8
8 . -9 [-% -8 -9 A~ =¥ ¥ =¥ o & = ot g £ % %
co1 3 2 2 2 2 - - - - - - 1 2 2 3 1
co2 3 3 3 2 3 - - - - - - 1 2 3 3 1
co3 3 3 3 2 3 - - - - - - 2 2 3 2 2
co4 3 3 2 2 2 - - - - - - 1 2 2 3 1
CO5 3 3 2 2 2 - - - - - s 1 2 2 3 1
Average 3 28 (24| 2 | 24| - - - - - - 12| 2 |24 |28 1.2
ustification
Aspect Observation / Reasoning
Strong (3) PO1 - Strong mathematical and algorithmic foundations (All COs)
PS03 /PS04 - Advanced mathematical modeling and research applications (COs 1,4,5)
Moderate (2) | PO2 - Analysis of learning problems and model selection (COs 4,5)
PO3 - Design of ML solutions and architectures (CO3)
POS - Implementation using ML tools and libraries
Minor (1) P04 - Experimental investigation of model performance
P012 - Rapidly evolving field requires continuous learning
PSO1 - Computational intelligence foundations
PSO2 - Software development using ML components
No Mapping | PO6, PO7 - No societal/environmental focus
PO8 - Ethics of Al not covered
P09, PO10 - Individual technical work
PO11 - Project management not included
Cognitive BTL 3-6 - Strong practical focus (L:0%, M:60%, H:40%) exceeds Year 3 targets. Emphasis on
Range implementing, evaluating, and creating ML solutions.
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MR22 - Revised Course Outcome
B.Tech. V Semester

Regulation: MR22 Year/Sem: III /I Department: IT

MC501ES: Cyber Security

Course Outcomes

After successful completion of this course, the students will be able to:
Cognitive Linked

CO Code Course Outcome BTL Domain Unit /
Keyword Module
Analyze cyber security threats and attacks

MC501ES.1 | to implement appropriate defense mechanisms and 4 Analyze Unitl
security models for organizational protection.
Evaluate cyber laws and digital forensics procedures

MC501ES.2 | to assess legal compliance in cybersecurity incidents 5 Evaluate UnitI
and investigations.

Identify security vulnerabilities in mobile and wireless

MC501ES.3 | systems to recommend appropriate security measures 4 Analyze Unit III
and policies.

Assess organizational implications of cybercrimes

MC501ES.4 | to develop effective security strategies and privacy 5 Evaluate Unit IV
protection measures.

Apply privacy principles and data protection techniques

MC501ES.5 | to solve real-world cybersecurity challenges through 3 Apply UnitV
case studies.

Course Articulation Matrix
=)
EQ |w|a |||l nlwla| 8 S| 9|38 g 3
518288228282 ol Q|2 |2|2|¢
co1 2 3 2 2 2 1 - 2 - 1 1 3 2 - 1
co2 2 2 1 2 1 2 - 3 - 1 1 2 2 1 - 2
co3 3 3 2 2 2 1 - 2 - - 1 1 3 2 - 1
Cco4 2 2 2 2 1 2 - 3 1 1 2 2 ¥ 2 - 2
Cco5 2 2 2 2 2 2 - 3 - 1 1 1 2 2 - 2
Average | 2.4 (24 |18| 2 |16|16| - |26]02] 06 | 1.2 | 14 | 2.4 | 1.8 - 1.6
Justification

Aspect Observation / Reasoning

Strong (3) | PO8 - Strong focus on cybersecurity ethics and legal compliance (COs 2,4,5). PSO1 - Core
security principles and system protection mechanisms (COs 1,3)

Moderate PO1/PO2 - Technical knowledge and analysis of security threats (All COs), PO4 - Investigation

(2) of security incidents and forensic analysis (COs 2,4), PO6 - Societal impact of cybercrimes and
protection measures (COs 2,4)

Minor (1) POS5 - Security tools and forensic software usage, PO10 - Documentation of security policies
and incidents, PO11 - Security project management aspects, PO12 - Evolving nature of cyber
threats, PSO2 - Secure software development principles, PS04 - Research in cybersecurity
domains

No PO3 - Limited design/development focus, PO7 - Environmental aspects not covered

Mapping PO9 - Individual analysis focus, PSO3 - Mathematical foundations not emphasized

Cognitive BTL 3-5 - High analytical focus (L:0%, M:60%, H:40%) suitable for cybersecurity. Emphasis on

kRange evaluating threats and applying security solutions.
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MR22 - Revised Course Outcome
B.Tech. V Semester
Year/Sem: III /I

Regulation: MR22 Department: IT

MCS501HS: Intellectual Property Rights

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cognitive Linked
Domain Unit /
Keyword Module
Explain the fundamental concepts of intellectual
MC501HS.1 | property rights and international frameworks 2 Understand Unit1
to understand their significance in global business.
Analyze trademark registration processes and
‘ MC501HS.2 | infringement cases to evaluate brand protection 4 Analyze Unit I
; strategies.
! Evaluate copyright laws and ownership rights
| MC501HS.3 | to assess legal compliance in creative works and digital 5 Evaluate Unit III
’ content.
| Apply patent registration procedures
| MC501HS.4 | to develop strategies for protecting inventions and 3 Apply Unit IV
technological innovations.
Formulate trade secret protection measures
MC501HS.5 | to create comprehensive [P management frameworks 6 Create UnitV
for organizations.
Course Articulation Matrix
o
a 9 - | m ||l o = = o b= e & b
st |g|elg|e|gjg|e B2 8|8 2 % 2| g2
Q
co1 1 1 1 1 - 2 1 3 1 2 2 3 1 1 - 2
coz 1 2 1 2 - 2 1 3 1 2 2 3 1 1 - 2
Cco3 1 2 1 2 - 2 1 3 1 2 2 3 1 1 - 2
Co4 2 2 2 2 - 2 1 3 1 2 2 3 2 2 - 2
Ccos 2 2 2 2 - 2 1 3 2 2 3 3 2 2 - 2
Average | 1.4 (18 |14 |18 | - 2 1 3 (12| 2 2.2 3 14 | 14 - 2
Justification
Aspect Observation / Reasoning
Strong (3) PO8 - Core focus on IP ethics, legal compliance, and professional responsibility (All COs)
| P0O12 - Lifelong learning essential in evolving IP laws and international treaties (All COs)
| Moderate PO6 - Societal impact of [P protection and knowledge sharing (COs 1-5), PO10 -
(2) Communication of IP rights and legal documentation (All COs), PO11 - IP portfolio
management and strategy development (COs 2,4,5)
Minor (1) P01/PO02 - Basic engineering knowledge application in IP context, PO3 - Design protgction
aspects, PO4 - Investigation of IP infringements, PO7 - Sustainable innovation protection
P09 - Teamwork in IP management, PSO1/PSO2 - [P aspects in computing systems
PS04 - Research and innovation protection
No Mapping | PO5 - Modern tool usage not emphasized
PS03 - Mathematical concepts not relevant
Cognitive BTL 2-6 - Comprehensive range (L:20%, M:40%, H:40%) suitable for professional course.
Range Balances understanding with creation of IP strategies.
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MR22 - Revised Course Outcome

B.Tech. V Semester
Regulation: MR22 Year/Sem: III /I Department: IT
IT551PC: Software Engineering & Computer Networks Lab
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive . .
CO Code Course Outcome BTL Domain Linked Unit./
Keyword Module
Develop software engineering documentation Software
IT551PC.1 | and design system models using CASE tools for 6 Create Engineering Lab
l real-world problem scenarios. (Expts 1-5
| Evaluate software quality through comprehensive Software
| IT551PC.2 testing strategies and validate system functionality 5 Evaluate Engineering Lab
| using various testing techniques. (Expts 6-7)
' Implement data link layer protocols and network Computer
IT551PC.3 | algorithms to analyze communication system 3 Apply Networks Lab
performance and error handling, (Expts 1-4)
Design routing protocols and congestion control Computer
IT551PC.4 | mechanisms to optimize network performanceand | 6 Create Networks Lab
information flow. J (Expts 5-7)
Course Articulation Matrix
0!
go 5 8 g2/ 3/s/s 5/s/s/2lz gz /9/3g
= =
s |f|E|E|E|E|ERE/R 2/ g/8 g g B
1S
co1 2123 ]2 3[-]-1]-172 2 2 1 2 3 1 1
coz2 2 |3 2 | 3 2 - - 1 1 1 1 2 3 1 1
co3 3132 2 [3]-T-T-T2]1 113121271
| co4 313|312 3 |-/-1-T2[21271113]212T11
| Average [2528[25[23]28| - | - | - |18 15 | 15 | 1 /25 25/15] 1
Justification
| Aspect | Observation / Reasoning
Strong (3) | PO2 - Strong problem analysis in both software and network domains (All COs)
POS - Extensive use of modern tools (CASE tools, network simulators, testing frameworks)
| PS01/PS02 - Core software and network system implementation skills
Moderate | PO1 - Engineering knowledge application in practical scenarios, PO3 - Design and
(2) development of software and network solutions, PO4 - Investigation through testing and
performance analysis, PO9 - Teamwork in lab projects and collaborative tasks
Minor (1) | PO10 - Documentation and report writing, PO11 - Project planning in lab exercises
P012. - Learning new tools and techniques, PS03 - Mathematical analysis in network
algorithms, PS04 - Applied research in implementations
No J P06, PO - No societal/environmental focus in Jab exercises
Mapping PO8 - Ethics not explicitly covered in lab manual
Cognitive , BTL 3-6 -H igh.practical application focus (L:0%, M:25%, H :75%) appropriate for lab course.
Range Strong emphasis on creating and evaluating implementations.
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MR22 - Revised Course OQutcome
B.Tech. V Semester
Regulation: MR22 Year/Sem: I1I /I Department: IT

CM551PC: Machine Learning Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive : .
CO Code Course Outcome BTL | Domain Lm]:(:;:lgl':t /
Keyword
;2213:0?;2:;;123;[;?;32: :ﬁl:gagstgirlibraries Data Analysis &
CM551PC.1 ] Expts
G s prepare datasets for machine learning 3 Apply Preprocels_s;;lg (Exp

applications.
Develop supervised and unsupervised learning
CM551PC.2 models including regression, classification, and

Model Development

. ; tati
clustering algorithms to solve real-world 6 Create & lr?g)l(ertr;esn_;) on
prediction problems. :

Evaluate and compare the performance of Performance
CM551pc.3 | VArious machine learning algorithms . o
to select optimal models for specific B Byaiinte Pﬁgilgts ](SEiL l\éhlrg)
applications through comprehensive analysis. ] P
Course Articulation Matrix
2o R R AR - - - = N o a o =
~% |o|loc|o|o|c|oc|o|loc|le| | 8|85 22128318 8
(@]
co1 3 2 2 2 3 - - - 1 1 1 1 p 2 3 2
co2 3 3 3 2 3 - - - 2 1 1 2 2 3 3 2
Co3 3 3 2 3 3 - - - 2 2 P 2 2 3 3 3
Average | 3.0 | 2.7 | 2.3 | 23 | 3.0 | - - - |17 13 |13 |17 | 20| 27 | 3.0 | 2.3
Justification
Aspect Observation / Reasoning

Strong (3) PO1 - Strong mathematical and algorithmic implementation in ML

POS - Extensive use of Python ML libraries (Pandas, Scikit-learn, Matplotlib)
PS03 - Advanced mathematical modeling and statistical analysis

Moderate PO2 - Analysis of data patterns and model performance

(2) PO3 - Design and development of ML solutions

P04 - Experimental investigation of algorithm performance

PO12 - Continuous learning in evolving ML field

PSO2 - Software development with ML components

Minor (1) P09 - Collaborative work in mini-projects

P010 - Documentation and result presentation

PO11 - Project management in ML applications

PSO1 - Computational intelligence implementation

PS04 - Applied research in ML domains

No Mapping | P06, PO7, PO8 - No societal/environmental/ethical focus

Cognitive BTL 3-6 - Advanced practical implementation (L:0%, M:33%, H:67%) perfect for ML lab.
Range Heavy emphasis on creating models and evaluating performance.

N \1—’
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MR22 - Revised Course Outcome
B.Tech. V Semester
Regulation: MR22 Year/Sem: 111 /I Department: IT

CS553PC: Ul design- Flutter

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain
Keyword

Linked Unit /
Module

Implement Flutter widgets and responsive layout
CS553PC.1 | structures to develop cross-platform user 3 Apply
interfaces for mobile applications.

Design interactive applications with navigation,
CS553Pc.2 | State management, and custom widgets

Ul Fundamentals &
Layouts (Expts 1-3)

Navigation &

; . 6 Create Advanced Features
to create seamless user experiences and dynamic :
(Expts 4-7)
forms. S
Complete
Develop and evaluate complete Flutter Application
CS553PC.3 | applications with animations, API integration, and 6 Create Development

testing to build production-ready mobile solutions.

(Expts 8-10)

Course Articulation Matrix

g 2 =N m | % o T\o - B - - | - o | 8 | 8 | 3
o L
g~ |=|&|2 2 8|8|/8 8/28 g g/8 g|2 ¢z|¢
~co1 2121313 ]-]-]-JT1[1]1]1]2[3]1]1
coz 2 2 3 1 3 - 3 - 2 2 2 2 2 3 1 2
Co3 213|323 | -1-|-121]?2 2 2 2 3 1 2
Average 20/23(3.0/13 /3.0 - - - |17 /1.7 1717 |20 3.0 1.0 | 1.7
Justification
Aspect Observation / Reasoning J
Strong (3) P03 - Design and development of user interfaces and mobile applications

POS - Extensive use of Flutter framework and Dart programming tools

PSO2 - Core software development skills in mobile application development
Moderate PO2 - Problem analysis in UI/UX design challenges, PO12 - Learning new mobile
(2) development technologies, PS04 - Applied research in mobile technologies o
Minor (1) PO1 - Basic engineering principles in software design

P04 - Investigation of Ul issues and performance optimization

P09 - Collaborative development in projects

P010 - Documentation and presentation skills

PO11 - Project management in app development

PSO1 - Software system implementation

PS03 - Basic mathematical concepts in layouts

No Mapping | P06, PO7, P08 - No societal/environmental /ethical considerations

Cognitive BTL 3-6 - Strong practical implementation focus (L:0%, M:33%, H:67%) ideal for UI/UX lab.
Range Emphasis on creating interfaces and complete applications.
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MR22 - Revised Course Outcome
B.Tech. V Semester
Regulation: MR22 Year/Sem: 111 /I Department: IT

EN551HS: Advanced English Communication Skills Laboratory

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Coverage /
CO Code Course Outcome BTL | Domain Experiment
Keyword Group

CS551PC.1 | Apply effective listening comprehension and reading 3 Apply Listening &
strategies to interpret complex technical and Reading
professional content accurately. Comprehension

CS551PC.2 | Develop professional documents, reports, and 6 Create Writing Skills &
technical correspondence Technical
to communicate information clearly and effectively Documentation
in written form.

CS551PC.3 | Demonstrate and evaluate professional 5 Evaluate Speaking &
communication skills through presentations, group Professional
discussions, and interviews Interaction
to enhance employability.

Course Articulation Matrix

go - &N ¥ | [~ |2 o = x 22|88 =

ol | o|c |o | |29/ | |8 |8 |8l812182I!8

g~ V- - -9 - & | & | & - = = = & | & [ & &8

co1 1 1 1 1 - i 1 1 2 3 1 2 1 1 - 1
coz2 1 1 1 1 - 1 1 1 2 3 2 2 1 1 - 1
Cco3 1 1 1 1 - 1 1 1 3 3 2 2 1 1 - 1

Average [ 1.0 1.0 | 1.0 | 1.0 - 1.0/1.0] 10 | 23 | 3.0 | 1.7 (20|10 | 1.0 | - 1.0

ustification

Aspect Observation / Reasoning

Strong (3) P010 - Core focus on professional communication across all modalities (All COs)

Moderate P09 - Teamwork and collaboration in group discussions and professional settings

(2) P012 - Lifelong learning through continuous communication skill enhancement

Minor (1) P06 - Societal interaction through effective communication

PO7 - Environmental awareness communication
P08 - Ethical communication practices

PO11 - Project communication management
PS04 - Research communication abilities

No Mapping | PO1, P02, P03, PO4 - Technical engineering content not primary focus
PO5 - Modern tool usage not emphasized
PS01, PSO2, PS03 - Technical computing skills not directly addressed

Cognitive BTL 3-6 - Practical communication focus (L:0%, M:33%, H:67%) appropriate for language
Range lab. Balanced between applying skills and creating/evaluating communication strategies.
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MR22 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR22 Year/Sem: III /11 Department: IT

IT601PC: Automata Theory and Compiler Design

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome Statement BiL Cogmtl-ve Lmk.ed
Level Domain Unit
IT601PC.1 | Differentiate between finite automata models 4 Analyze Unit1
and convert NFA to DFA to solve pattern recognition
problems.
IT601PC.2 | Apply regular expressions and context-free grammars 3 Apply Unit I1
to construct language parsers and analyze language
properties.
IT601PC.3 | Design pushdown automata and Turing machines 6 Create Unit IT1
to evaluate computational problems and decidability.
[ IT601PC.4 | Develop lexical analyzers and parsers using compiler tools 6 Create Unit [V
| to implement language translation phases.
|
IT601PC.5 | Optimize intermediate code and manage run-time 5 Evaluate UnitV
environments to enhance compiler performance.
Course Articulation Matrix
0
=° o T - T - O - - - - - s S - - - s - I
" C | Q| |1 | &« u | v
/ggssasagssss:zssas
| eof |38 [ 3 | & | 2 | TET [ T%1] =] =21 = |"17%3 kiZi ™ 1
| €02 [ 3 [ 32211 -1 -T-T-T-T-T13]213]1
| c03 [ 3 [3[3[2]1 |- -1T-T-T-T-T213]2]3]-¢2
| 04 [ 3 [ 3 [ 3|22 -1 -T-T-T-T-T2T31321]2
| co5 [ 3 ]33z 2] -1 -1T-T-T-T-T213[37]2]2
|Average | 3 | 3 [26] 2 [14] - [ - - - [ -1 -116]| 38 | 24|26 1.6
Justification
( Aspect Observation / Reasoning
Strong (3) P01/PO2 - Strong mathematical foundations in automata and language theory (All COs)
PS01/PS03 - Core computational theory and mathematical modeling
Moderate P03 - Design of automata and compiler components (COs 3,4)
(2) PO4 - Investigation of language properties and compiler optimization

Ir
{ P0O12 - Foundation for advanced computational theory
Minor (1) [ POS5 - Compiler tools and automation usage

PS02 - Software development fundamentals
PS04 - Research in computational theory

No Mapping | P06, PO7, PO8 - No societal/environmental/ethical focus

P09, P010, PO11 - Individual technical work
Cognitive BTL 3-6 - Advanced computational focus (L:0%, M:40%, H:60%) appropriate for Year 3.
Range Strong emphasis on creating and evaluating computational models.

Mahatma Gandhi Institute of Technology
Chaitanya Bharathi Post
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. VI Semester

Year/Sem: III /I1 Department: IT

IT602PC: Algorithm Design and Analysis
Course Outcomes

After successful completion of this course, the students will be able to:

Department of Information Techn:wll

Cognitive Coverage /
CO Code Course Outcome BTL Domain
Module
Keyword
Analyze algorithm performance using asymptotic notations and
apply divide-and-conquer strategies to solve problems such as . ;
WGAZEGH binary search, quick sort, merge sort, and Stra?ssen's matrix * Analyzing Unit |
multiplication. ]
Apply disjoint set operations and use greedy strategies to design
IT602PC.2 | solutions for job sequencing, knapsack, minimum spanning trees, 3 Applying Unit I
and single-source shortest path problems.
Develop dynamic programming solutions for optimization problems
IT602PC.3 | including optimal BST, 0/1 knapsack, all-pairs shortest path, 3 Applying Unit 111
travelling salesman, and reliability design.
Apply backtracking techniques to solve constraint satisfaction and
IT602PC.4 | combinatorial problems such as n-queens, sum of subsets, graph 3 Applying Unit IV
B coloring, and Hamiltonian path. —
Analyze branch-and-bound approaches for TSP and knapsack :

IT602PC.5 | problems and classify problems into NP, NP-Hard, and NP-Complete 4 Analyzing Unit V

categories using fundamental concepts and Cook's theorem.

Course Articulation Matrix

—
o
a © = - o~ - o o <
22 |3/8/8 & 8|8 8 &8 & 3|z | |8 2 2 @&
8 g A | B | B -9 ¥ (-9 & | A (-4 s = 5 & & a. a
coL | 3 |3 |2 2 - | - | =-1=1-111] = 2 2 2 | 3 1
co2 3 3 2 1 = - - - 1 - 2 2 3 3 1
C0o3 3 3 2 1 = - - - - 1 - 2 2 3 3 1
CO4 3 3 2 2 - - - - - 1 - 2 2 3 3 2
CO5 3 3 2 2 - - - = - 1 = 2 2 3 3 3
| Average | 3.0 | 3.0 20 16 - = - - - 1.0 - 20 (20| 28 3.0 1.6 \

Justification

Aspect Observation / Reasoning B

Strong (3) PO1 (Engineering Knowledge): Every unit involves algorithm principles, mathematical reasoning, |
recurrence solving, and computational models. PO2 (Problem Analysis): Strong mapping because each
unit requires identifying problem structure, constraints, and selecting optimal algorithmic strategies.
PS02 (Software Development Foundations): Algorithmic techniques form the backbone of advanced
programming and software design. PSO3 (Mathematical Concepts): Strongly mapped due to
recurrences, DP, graph theory, NP theory, and proof-based analysis.

Moderate (2) | PO3 (Design/Development): Students design algorithms using greedy, DP, backtracking, and branch &
bound paradigms. PO4 (Investigation): Investigating algorithm solutions through complexity analysis,
recurrence relations, and NP classifications. PO12 (Life-long Learning): ADA encourages continuous
learning, as algorithms evolve with new technologies. PSO1 (Computer Systems): Algorithm efficiency

| directly impacts system performance and execution models. N

Minor (1) PO10 (Communication): Students write algorithm steps, pseudo-code, and explain complexity results.
PS04 (Research Ability): Slight mapping through NP-Hard/NP-Complete theory and Cook’s theorem, |
which introduce foundations of computational research. o

No Mapping POS, P06, PO7, P08, P09, PO11:No direct tool usage, No relation to societal, environmental, ethical,
teamwork, or project management components in Algorithm Design & Analysis. - o

Cognitive Course outcomes use BTL 3 (Applying) and BTL 4 (Analyzing). This aligns perfectly with 6th semester

Range expectations: Mid-level cognition (60-70%) and higher-order thinking (20-30%). |
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Regulation: MR22

MR22 - Revised Course Qutcome

B.Tech. VI Semester
Year/Sem: III /II

IT603PC: Embedded Systems
Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

F Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit
Keyword / Module
IT601PC.1 | Analyze embedded system requirements
to select appropriate processors and architectures for 4 Analyze Unit |
| specific applications.
IT601PC.2 | Design microcontroller-based systems with proper
memory organization and interrupt handling 6 Create Unit 11
mechanisms.
IT601PC.3 | Implement communication protocols and interface 3 Apply Unit 11
controllers to develop connected embedded solutions. . i
IT601PC.4 | Develop embedded firmware using assembly and C
programming to control hardware components 6 Create Unit IV
efficiently. ) L _ |
IT601PC.5 Evalua_lte_rea]-time operating system services 5 Evaluate } Unit V J
to optimize task management and system performance.
Course Articulation Matrix ‘ | .
| |
=]
&2 N o | v ol § 983|883
st &£ &L &g gEEE g g eZ g g2
o
~_ co1 332211!~-‘-- - [ -1 3 2]27]1]
co2 3 [3[3[2]2]-]-1- - -1 2188|322 |
co3 |3 33 |2]2]-]-1-1-]-1-1113137]1]1|
COo4 3 (3 [3 |22 |-]-]-/]- -2331_377
CO5 3[3]2]2]1 - -1 -1 -1 -1T2713]2]1]2
Average | 3.0 /3.0 /2620 16 - - | - T - |- - 116 30261 4 16
Justification B
Aspect Observation / Reasoning - B
Strong (3) PO1/P02 - Hardware-software integration and system analysis (All COs)
PSO1 - Computer system architecture and embedded design
Moderate (2) | PO3 - Design of embedded system solutions (COs 2,3,4)
P04 - Investigation of system requirements and performance
P0O12 - Evolving embedded technologies - |
Minor (1) POS5 - Embedded development tools and IDEs I
PSO2 - Low-level software development
PS04 - Research in embedded applications B - B 7{
No Mapping | P06, PO7, P08 - No societal/environmental/ethical focus |
P09, P010, PO11 - Individual technical work r
PS03 - Limited mathematical focus
Cognitive BTL 3-6 - Practical system design focus (L:0%, M:40%, H:60%) suitable for embedded systems. }
Range Strong creation and implementation emphasis. ]

Department of Information Techn(‘!ohy /
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MR22 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR22 Year/Sem: III /11 Department: IT

MC601ES: Artificial Intelligence

Course OQutcomes
After successful completion of this course, the students will be able to:

Cognitive . ;
CO Code Course Outcome BTL Dsmain Linked Unit
/ Module
Keyword
Implement search algorithms and constraint
MC601ES.1 | satisfaction techniques to solve Al problems 3 Apply Unitl
efficiently.
Develop advanced search strategies and
MC601ES.2 | probabilistic models to optimize decision-making 6 Create UnitII
processes.
| Design knowledge representation systems and ;
} MCGO1ES,3 Bayesian networ%(s to reason underyuncertainty. 8 Srepte Unitd
| Apply machine learning algorithms and decision :
e trees to build intelligengt legarning systems. 3 Apply .
Evaluate expert systems and Al methodologies ;
MEBOLERS to assess thEir apglicability in real-world dgmains. v Badte LS
Course Articulation Matrix
=]
*2 '5/8/8|3/8/8/5/8/3/ 8 £/ 8/8 8|83
} 9~ P -V -V - Y - " - VR -V -V -9 5 = = L 2 % 2
co1 3 3 2 2 2 - - - 1 1 1 1 2 2 3 2
Co2 3 3 3 2 2 - - - 1 1 1 2 2 3 3 2
Co3 3 3 3 2 2 - - - 1 1 1 2 2 3 3 2
Co4 3 3 3 2 2 - - - | 1 1 1 2 3 3 2
Co5 3 3 2 3 2 1 - 1 1 2 1 2 2 2 2 3
Average | 3 3 [26[22] 2 |02 - [02] 1 |12 1 1.6 2 26 | 28 | 2.2
ustification
Aspect Observation / Reasoning
Strong (3) PO1/PO2 - Strong algorithmic and mathematical foundations in Al (All COs)
PS03 - Advanced probabilistic and mathematical modeling
Moderate (2) | PO3 - Design of Al systems and solutions (COs 2,3)
P04 - Investigation of Al techniques and performance
PO5 - Al tools and framework usage
PS04 - Research in artificial intelligence
Minor (1) P06 - Societal impact of Al applications
PO8 - Al ethics considerations
P0O9/P010 - Team projects and presentations
PO12 - Rapidly evolving Al field
PS01/PSO2 - Intelligent system development
No Mapping PO7 - Environmental aspects not covered
P0O11 - Project management not emphasized
Cognitive BTL 3-6 - High Al implementation focus (L:0%, M:40%, H:60%) perfect for Al course.
Range Strong creation and evaluation emphasis.

Page 53 of 106

Department of Information Technolifg\ S

Mahatma Gandhi Institute of Technoldgy —
Chaitanya Bharathi Post

Gandipet, Hydérabad-500 075




MR22 - Revised Course Outcomé
B.Tech. VI Semester

Regulation: MR22 Year/Sem: III /II Department: IT

IT651PC: Embedded Systems & Internet of Things Lab

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL | Cognitive Coverage /
Domain Experiment Group
7 Keyword
IT651PC.1 | Develop and implement embedded system 4 Analyzing | ES Lab Experiments 1- |
programs using 8051 microcontrollers for 1/0 7 (All 8051
operations, timers, interrupts, and serial programming
communication. exercises)
IT651PC.2 | Interface sensors and actuators with multiple 5 Evaluating | [oT Lab Experiments
loT platforms (Arduino, NodeMCU, Raspberry Pi) 1-7 (All sensor
and implement data acquisition applications. interfacing and
monitoring
applications)
IT651PC.3 | Design and integrate complete embedded [oT 6 Creating Comprehensive
systems by combining hardware interfacing, data project covering both
processing, and application development. ES & IoT concepts
L from all experiments

Course Articulation Matrix

=
2 |8 8|2 /8|8/5 88/ /8 8188
8 ol & | & -9 & - & | & | & | & g & = £ ' L 2
co1 2 |3 2 2 2 - - |1 1 1 - 2 3 2 2 1
co2 2 |3 3 2 3 - - 11 1 1 1 2 3 3 2 2
co3 2 | 3 3 2 3 - - |1 2 2 2 3 3 3 2 3

Average | 2 | 3 |2.67 233|267 - | - |1 [133/133| 1 [233]| 3 [267 | 2 2

Justification
Aspect Observation / Reasoning
Strong (3) P02, PO5, PSO-1, PSO-2 - Strong problem analysis, modern tool usage (microcontrollers, IoT |
platforms), computer systems understanding, and software development.

Moderate P01, P03, P04, P012, PSO-3, PSO-4 - Engineering knowledge, design principles,

(2) investigation, lifelong learning, and research applications.

Minor (1) P08, P09, PO10, PO11 - Basic ethics, teamwork, communication, and project managemm

No Mapping | P06, PO7 - No direct societal or environmental focus.

Cognitive BTL 4-6 - Practical progression from implementing to designing complete embedded IoT

Range systems. ‘_}

Department of Information Technology
Mahatma Gandhi Institute of Technology

Chaitanya Bharathi Post

Gandipet, Hydérabad-500 075.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VI Semester

IT651PC: Compiler Design Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: 111 /II

Department: IT

Cognitive Coverage /
CO Code Course Outcome BTL Domain Experiment
Keyword Group
Implement lexical analyzers and parsers using .
-4,
IT651PC.1 | lex/yacc tools to recognize valid tokens and 3 Apply Experlrggnts 1
syntactic constructs of programming languages.
Design and develop syntax-directed translation
IT651PC.2 | schemes and abstract syntax trees for given 4 Analyze Experiments 5-6
grammar rules.
Apply storage allocation strategies and type ;
i ts 7,
IT651PC.3 | checking mechanisms to build components of a 4 Analyze Expelr gf]le: s
compiler.
Course Articulation Matrix
=
& o - N ¢ * [vw|o ||| o = = B 5 g 8 S
(7] = b ) o (o] =1 =)
sS|E|2|& |2 |E|2|R|B B |2 |g|g|g|g|g|¢2
co1 3 2 2 2 3 - - - 1 1 - 1 3 3 2 2
coz2 3 3 3 2 3 - - - 1 1 - 1 3 3 2 2
co3 3 3 3 2 3 - - - 1 1 - 1 3 3 2
Average | 3.0 | 2.7 | 2.7 | 20 [3.0] - - - 1.0 | 1.0 - 1.0 | 30 | 3.0 | 2.0 | 2.0
Justification
Aspect Observation / Reasoning

Strong (3) PO1, PO5, PSO1, PSO2 - Strong correlation due to hands-on implementation of compiler
components using modern tools (lex/yacc), application of engineering knowledge, and
software development skills.

Moderate P02, P03, P04, PS03, PSO4 - Moderate correlation through problem analysis in parsing,

(2) design of syntax trees, and investigation of compiler behavior and storage strategies.

Minor (1) P09, PO10, PO12 - Slight correlation via collaborative lab work, documentation, and self-
learning of compiler tools.

No Mapping | P06, PO7, P08, PO11 - No direct link to societal, environmental, ethical, or project
management aspects.

Cognitive BTL 3-4 - Appropriate for a 3rd-year lab focusing on application and analysis of compiler

Range design principles.

W
R

Department of Information Technology
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MR22 - Revised Course Outcome

B.Tech. VI Semester
Regulation: MR22 Year/Sem: I1I /II Department: IT
IT652PC: Embedded Systems Lab
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive Coverage /
CO Code Course Outcome BTL Domain Experiment
Keyword Group
Implement and analyze basic microcontroller
IT652PC.1 | operations including arithmetic, logical, and 3 Apply Experiments 1-3
timing functions using embedded C/Python.
Develop and integrate embedded applications : N
IT652PC.2 | involving sensors% actuators, and coprgmunication 4 Analyze Experm'lagnts 4-8,
protocols (RS232, GPIO, USB).
Design and deploy real-world embedded systems
IT652PC.3 | such as web servers, IP cameras, and interactive 5 Evaluate Experiments 9-11
games using Raspberry Pi/Arduino.
Course Articulation Matrix
)
a 8 - | o on <« - - -3 = = A 8 S 8 g
5122222222222:?&2&2
co1 3 | 2 2 2 3 - - - 1 1 - 1 3 2 | 2 2
coz 313 3 2 3 - - - 2 1 - 1 3 3|2 |2
co3 313 3 3 3|1 - - 2 2 1 2 3132
Average | 3.0 | 2.7 | 2.7 23 [30]03 ]| - - 1.7 13 [ 03] 13 |30 272023
Justification
Aspect Observation / Reasoning
Strong (3) PO1, POS5, PSO1 - Strong due to use of embedded hardware/software tools, engineering
knowledge, and system implementation.
Moderate (2) | PO2, PO3, P04, PSO2, PSO4 - Moderate via problem analysis, design of embedded apps,
and investigation of system behavior.
Minor (1) P09, PO10, PO12, PO6 - Slight through teamwork, documentation, and societal impact of
embedded solutions.
No Mapping P07, PO8, PO11 - No direct link to sustainability, ethics, or project management.
Cognitive BTL 3-5 - Aligns with 3rd-year lab focusing on application, analysis, and evaluation of
Range embedded systems.

¢ L
it

Department of Information Technology
Mahatma Gandhi Institute of Technology
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Regulation: MR22

MR22 - Revised Course Outcome

B.Tech. VI Semester

Year/Sem: III /11

IT653PC: Industrial Oriented Mini Project
Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Linked Module
Keyword
Analyze and define real-world problems to : .
IT653PC.1 | formulate project objectives and requirements 4 Analyze Problgm ldenuﬁcatlorll
aligned with industrial needs. SR Epiremey AnalySIi
Design and develop a functional prototype .
IT653PC.2 | using appropriate technologies a‘;d P 5 Evaluate System Design &
methodologies to address the defined problem. Implementation B
Test, validate, and refine the developed
IT653PC.3 | solution to ensure it meets specified functional 5 Evaluate Testing & Validation
and non-functional requirements.
Document the project lifecycle, including D ion &
IT653PC.4 | design decisions, implementation details, and 3 Apply ocument:ftlon
test results, following professional standards. Reporting
Demonstrate effective teamwork, project :
IT653PC.5 | management, and presentation skills 3 Apply Project Management &
throughout the project execution. SO Gatin
Course Articulation Matrix
2 o - ~ o < n 90 ~ @ o (=) - 3] - o o -
= & oo 2|92 /2/2|2 ¢ & & 3 5 S| 2| 83 2
S~ Qo | B ] B | A B B B g -9 - -6 & a a.
Cco1 2 3 2 3 2 2 - - 2 1 1 2 2 2 2 3
co2 3 3 3 3 3 2 - - 2 1 2 2 3 3 2 3
co3 3 3 3 3 3 2 - - 2 1 2 2 3 3 2 3
co4 2 2 2 2 2 - - 1 1 3 1 2 2 2 1 2
Co5 1 1 1 1 1 1 - 2 3 3 3 2 1 1 1 2
Average (2.2 |24 |22 |24 22 14| - |06 2018 | 18 | 20 22 22 | 16 | 2.6
Justification
Aspect Observation / Reasoning
Strong (3) P02, P03, PO4, PSO4 - Strong due to problem analysis, design, development, and research-

oriented project execution.

Moderate (2)

PO1, PO5, P09, PO10, PO11, PO12, PSO1, PSO2 - Moderate via engineering knowledge, tool

usage, teamwork, communication, and lifelong learning.

Minor (1) P06, P08, PS03 - Slight through societal impact consideration, ethical documentation, and
application of mathematical concepts. N

No Mapping | PO7 - No direct link to environmental sustainability.

Cognitive BTL 3-5 - Appropriate for a 3rd-year project with emphasis on application, analysis, and

Range evaluation. B .

/

Department of Information Technology
Mahatma Gandhi Institute of Technology
Chaitanya Bharathi Post
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MR22 - Revised Course Outcome
B.Tech. VII Semester
Regulation: MR22  Year/Sem: 1V /I Department: IT

IT701PC: Information Security

Course Outcomes
After successful completion of this course, the students will be able to:

] Cogniﬁve [ . .
' CO Code Course Outcome | BTL Domain Linked Unit
Keyword / Module |

I _ . . .
.[ Explain fundamental security concepts, classical
: IT701PC.1 | encryption techniques, and cryptographic algorithms 2 Understand Unit
including DES and RSA.

Apply public key cryptography principles and message -

-

| IT701PC.2 | authentication techniques using hash functions and [ 3 Apply Unit ] ‘
) digital signatures. I o
IT701PC.3 Analyze authentication protocols and email security 4 | U ‘
[ " | mechanisms including PGP and S/MIME. _____A"aIYZ_?_ piE J
Evaluate IP security architecture and web security il N
IT701PC.4 ‘
| ARG protocols for secure network communications. . Evaluate I tnitly
[ . . . . . I ]
1 . Assess security threats including intruders, viruses, and \ :
. ETIRCa firewall technologies for network protection: > 7?’3??“8 ] sk o

Course Articulation Matrix - -
c o T \ T T ‘T —
A = | & | ¢ <« w|leve | o @ | = = o = | | =2 =
~2 s 88/ 3 8 88 8|dl3/3 58 2 2 2|8
83; & & | g | & | & |‘ g | & | & | & o | 8 e | L g | & &p
/+__ | ,,__J[_ IS SRS S 4 £ o
cor |3 2112 |-|-1T1[-]-1-1113]2}]2]]1
Co2 332 22| --l1[-]-T-11}3[3]2}2]
~_co3 3 [al2lafz2]-1-12}-1°-1" 1 [3[3][2] 2
co4 3 /313|321 1T -l2]l-]-1-12/]3/]3]§2 3
co5 3 3! 3 3 | 2 | 1| - |3 s | = - 2 [ 3]3 2 3
Average | 3.0 28|22 |24 [18 04| - (18] - [ - - 1430 2820/ 22
Justification o o o

[ Aspect Observation / Reasoning S |
strong (3) | PO1, P02, PSO1, PSO2 - Strong s correlation due to comprehensive coverage of cryptographic

' algorithms, security protocols, and engineering principles essential for information security
| systems design and implementation.. -
Moderate P03, PO4, PO5, PO8, PS03, PS04 - Moderate correlation through design of security solutions,
(2) investigation of security threats, tool usage for encryption, ethical considerations in security
| implementation, and research applications. - ]
Minor (1) P06, PO12 - Slight correlation through societal impact of security breaches and need for }
' continuous learning in evolving security landscape. ]
; ‘NoM Mappmg P07, P09, PO10, PO11 - No direct link to environmental sustamablhty ‘teamwork, |
; | comn communication, or project management aspects. -
' Cognitive BTL 2-5 - Appropriate range covering understanding to evaluation levels for final year security

' Range ‘ course, emphasizing critical analysis of security mechanisms.
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MR22 - Revised Course Outcome
B.Tech. VII Semester
Regulation: MR22 Year/Sem: IV /I Department: IT

IT702PC: Cloud Computing

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Domain | Linked Unit /
CO Code Course Outcome BTL g Keyword Module
IT702PC.1 Descripe various computing parad.igms , cloud 2 Understand Unit1
computing fundamentals, and architecture.
Explain deployment /service models and
IT702PC.2 | technological drivers in cloud computing 2 Understand UnitII
environments
Apply programming models like MapReduce for ;
- Appl Unit 11
IT7OERES distributed computing in cloud platforms. 3 pPPY
IT702PC.4 Ana!yze networking reguirements a.nd data center 4 Analyze Unit IV
architectures for cloud implementations.
IT702PC.5 Evaluate .securlty challenges and advanced 5 Evaluate Unit V
concepts in cloud computing systems.
Course Articulation Matrix
o
a9 - ||| ||~ S = o = o 2 =
7] - - - =] o =) =]
N SR E|IR|EB|IR|B|2|2|g|2|2|2|g2|¢&
o
co1 3 . 1 1 | - 1 - - - - 1 3 2 1 1
coz2 3 2 2 1 2 - 1 - - - - 1 3 2 1 1
Cco3 3 3 3 2 3 - 1 - - - - 2 3 3 2 2
Co4 3 3 3 3 3 - 1 - - - - 2 3 3 2 3
Co5 3 % 3 3 3 1 2 1 - - - 2 3 3 2 3
Average 30/26 (242024021202 - - - 16 | 3.0 | 26 | 1.6 | 2.0
Justification
Aspect Observation / Reasoning

Strong (3) P01, PO5, PSO1, PSO2 - Strong correlation through engineering knowledge of cloud
architectures, hands-on usage of cloud platforms and tools, and software development for
distributed systems.

Moderate P02, P03, PO4, P07, P012, PSO4 - Moderate correlation via problem analysis in cloud

(2) environments, design of cloud solutions, investigation of cloud technologies, environmental
considerations, and research applications.

Minor (1) PO6 - Slight correlation through societal impact of cloud computing accessibility and digital
transformation.

No Mapping | PO8, P09, P010, PO11 - No direct emphasis on ethics, teamwork, communication, or project
management in course content,

Cognitive BTL 2-5 - Balanced cognitive levels from understanding cloud concepts to evaluating security
Range challenges, suitable for emerging technology course.
< .
L—'/
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Regul

MR22 - Revised Course Outcome
B.Tech. VII Semester
Year/Sem: 1V /I

ation: MR22 Department: IT

IT751PC: Information Security Lab
Course Outcomes

After successful completion of this course, the students will be able to:

Cogn iti_ve Coverage /
CO Code Course Outcome BTL Domain Experiment Group
Keyword
Implement symmetric and asymmetric
IT751PC.1 | cryptographic algorithms including AES, RC4, 3 Apply hgr);PtOgl‘apllly
and RSA. plementation
Analyze and apply authentication o
IT751PC.2 | mechanisms, digital certificates, and key 4 Analyze Authentication & PKI
exchange protocols.
Evaluate security protocols and implement
IT751PC.3 | secure web transactions using various 5 Evaluate Security Protocols
L cryptographic systems. _
Course Articulation Matrix
o
o 8 - ~ on - n o =~ © o =] n o i o~ o =+
SE£ |e|e|e|&|8|e|2|8|c 8|8|2|2|2|2]|¢2
o
FCOI 3 3 2 2 3 - - 1 1 1 = 1 3 3 2 2
coz2 3 3 3 3 3 - - 2 |1 ] 1] - 1 3 3 2 3
Cco3 3 3 3 3 3 1 - 2 1 1 - 2 3 3 2 3
Average | 3.0 | 3.0 | 2.7 [2.7[3.0/03| - 17| 1.0 | 1.0 - 13 | 3.0 | 3.0 | 2.0 | 2.7
Justification
| Aspect Observation / Reasoning
Strong (3) | PO1, PO2, PO5, PSO1, PSO2 - Strong correlation through practical implementation of
cryptographic algorithms, analysis of security mechanisms, usage of security tools, and
development of secure applications.
Moderate | P03, PO4, P08, PSO4 - Moderate correlation via design of security solutions, investigation of
(2) protocol vulnerabilities, ethical implementation, and research-oriented security applications.
Minor (1) | PO9, P010, PO12 - Slight correlation through collaborative lab work, documentation of
security implementations, and self-learning of new security tools.
No P06, PO7, PO11 - No direct link to societal, environmental, or project management aspects in
Mapping | lab experiments. -
Cognitive | BTL 3-5 - Focus on application, analysis, and evaluation levels appropriate for hands-on
Range security implementation in final year. . ]

A
e
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

IT752PC: Cloud Computing Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: IV /I

Department: IT

Cognitive
€O Code Course Outcome BTL|  Domain Coverage /
Experiment Group
Keyword
Configure and deploy virtualized environments
IT752PC.1 | and cloud instances using platforms like 3 Apply Cl““‘_’ SE“‘P -
VirtualBox and AWS. Configuration
Develop and deploy applications on cloud 3ot
IT752PC.2 | platforms using GooglipApp Engine and 4 Analyze Cloud Application
Hadoop ecosystem. Develapment
Evaluate cloud services and implement :
IT752PC.3 | distributed computing solutions for real-world 5 Evaluate Clane Ser'wces
SCRHAIGG. Evaluation
Course Articulation Matrix
E o) - | o s |lw|le| ~]| ® o =) - N | N o =
\&Eocoooooogggagaa
g~ -9 - -V -V I - VR - VI - -9 = s & a | oA | e | &
Co1 3 4 2 2 2 | 3] - 1 - 1 1 - 1 3131112
coz Bl 3 3 3 13| - 1| - 1 1 - 2 3 /3|23
co3 3 13 3 3 (3|12 - 1 1 1 2 313123
Average | 3.0 /27| 2.7 |27/30(03[13] - 1.0 | 1.0 | 03 | 1.7 [3.0 /3.0 1.7 | 2.7
Justification

Aspect Observation / Reasoning

Strong (3) P01, PO5, PSO1, PSO2 - Strong correlation through practical configuration of cloud
environments, deployment on platforms like AWS/Google Cloud, usage of cloud tools, and
development of cloud-native applications.

Moderate (2) | PO2, P03, PO4, PO7, PS04 - Moderate correlation via problem-solving in cloud setup,
design of cloud architectures, investigation of cloud services, energy efficiency
considerations, and research applications.

Minor (1) P09, PO10, PO12 - Slight correlation through team-based cloud deployments,
documentation of configurations, and continuous learning of evolving cloud technologies.

No Mapping | P06, P08, PO11 - No direct emphasis on societal impact, ethics, or project management in
lab experiments.

Cognitive BTL 3-5 - Practical focus on application, analysis, and evaluation levels suitable for cloud

Range computing hands-on experience.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

IT753PC: Project Stage - |

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: IV /I

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Coverage Area
(Keyword)
Analyze industry requirements and identify 4 Analyzing Problem
IT752PC.1 | real-world problems to formulate precise Identification &
project objectives and scope. Requirement Analysis
Design innovative IT solutions using 6 Creating Solution Architecture
IT752PC.2 | appropriate architectures, technologies, and & System Design
software engineering principles.
Implement and test the developed solution 5 Evaluating Development &
IT752PC.3 | using modern tools and technologies Quality Assurance
following industry best practices.
Document the project comprehensively 3 Applying Technical
IT752PC.4 | including technical specifications, user Documentation &
manuals, and implementation guides. Reporting
Present project outcomes effectively 4 Analyzing Professional
IT752PC.5 | demonstrating professional communication, Presentation & Viva
teamwork, and project management skills. Voce
Course Articulation Matrix
g0 " a|mle|lwloelnle|a| S| 4/ 8( 31| 8 S
sZ 5 2/8 3|88 g/g 2 35/8 5|22 g|¢2
co1 2 31232 2 |1 ]2 2 2 2 2 2 3 2 3
co2 3 3|13 23 2 /123 2 3 3 3 3 2 3
co3 3 3 3| 2|3 2 11|12 | 2 2 3 3 3 3 2 3
co4 2 2 2 | 2| 2 1|12 1 3 2 2 2 2 2 2
Co5 2 2 2 1211 2 |12 3 3 2 3 2 2 1 3
Average 2426242222181 |2 (2224|2426 |24 26|18 2.8
Justification
Aspect Observation / Reasoning
Strong (3) PSO-4, PO12, PSO-2 - Strong research innovation, lifelong learning, and software
development through industry project implementation.
Moderate PO1, PO2, PO3, PO4, PO5, P08, P09, PO10, PO11, PSO-1 - Engineering knowledge, problem
(2) analysis, design, tools, ethics, teamwork, communication, project management, and computer
systems.
Minor (1) P06, PO7, PSO-3 - Basic societal, environmental, and mathematical considerations.
No Mapping | -
Cognitive BTL 3-6 - Comprehensive progression from application.to creation and evaluation.
Range
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Regula

MR22 - Revised Course Qutcome
B.Tech. VIII Semester

tion: MR22 Year/Sem: 1V /II

Department: IT

MS801HS: Organizational Behavior
Course Outcomes

After successful completion of this course, the students will be able to:
Cognitive Linked Unit
CO Code Course Outcome BTL | -8 Kesward ) FMudnls
Explain organizational behavior concepts,
MS801HS.1 | perception, and attribution theories in workplace 2 Understand Unit
contexts.
Analyze personality traits, attitudes, and
MS801HS.2 | motivational theories for employee behavior 4 Analyze UnitII
understanding.
Evaluate communication processes, decision-
MS801HS.3 | making strategies, and stress management 5 Evaluate Unit I11
techniques.
MS801HS.4 Assess power dynamicg, empom{ern:lent strategies, 5 Eialiste Unit IV
and team effectiveness in organizations.
MS801HS.5 Apply leadership theories ar.1d lgarning principles | 3 Apply UnitV
for high-performance organizational management.
Course Articulation Matrix
=)
[ R SRR - - = b & = N ™ by
st |E|g|gR|R|IEIR|B|R|E|E|8|8|8|&|C
co1 1 1 - - - 2 1 2 2 2 1 2 1 1 1 1
C02 1 2 - 1 - 2 1 2 3 2 1 2 1 1 1 2
co3 1 2 - 1 - 2 1 2 3 3 2 2 1 1 1 2
Co04 1 2 - 1 - 2 1 2 3 3 2 2 1 1 1 2
Cco5 1 2 - 1 - 2 1 2 3 3 3 2 1 1 1 2
Average (1.0 |18 | - /(08| - [2.0[/10/20(28| 26 | 1.8 | 20 | 1.0 | 1.0 | 1.0 | 1.8
ustification
Strong (3) | P09, PO10 - Strong correlation through comprehensive coverage of teamwork dynamics,
leadership skills, communication strategies, and interpersonal effectiveness in organizational
settings.
Moderate P02, PO6, PO7,P08, PO11, PO12, PSO4 - Moderate correlation via problem analysis in
(2) human behavior, societal impact of organizational practices, sustainable work environments,
ethical leadership, project team management, and continuous professional development.
Minor (1) P01, PSO1, PSO2, PS03 - Slight correlation through basic engineering context understanding
and indirect application to software team management.
No P03, P04, PO5 - No direct technical design, investigation, or tool usage components in
Mapping humanities-focused course.
Cognitive BTL 2-5 - Comprehensive range from understanding behavioral concepts to evaluating
Range organizational strategies, appropriate for professional development course.
Strong (3) | P09, PO10 - Strong correlation through comprehensive coverage of teamwork dynamics,
leadership skills, communication strategies, and interpersonal effectiveness in organizational
settings.
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MR22 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR22 Year/Sem: IV /I Department: IT

IT851PC: Project Stage - Il including Seminar

Course Outcomes

After successful completion of this course, the students will be able to:
T T o
g i Cognitive . .
CO Code Course Outcome 'BTL | Domain Lm;e:Ulmt/ 7
; i Keyword ognie
- - . l
IT851PC.1 Synthesize knowledge .From multiple dorpams to | 6 | -~ Systen_1
develop a comprehensive software solution. | Integration
Evaluate and refine the implemented system |
IT851PC.2  against specified requirements and quality 5 Evaluate System Validation
| standards. |
. - - ‘ |
3| Create professional documentation and | tati
il | technical reports for the completed project. 4 ‘ Analyze Documentation
- Design and deliver effective technical Seminar
ITSSIPLA | presentations demonstrating project outcomes. 3 Apply Presentation
Demonstrate project management, teamwork, :
IT851PC.5 | and professional ethics throughout project 3 Apply Prsfess!onal
4 ractice
lifecycle. | i
Course Articulation Matrix
\ l T {
=]
(=] - n O ~ o i) o~ i o~ ™ <+
X% 3 8|8 g g g s & &ls z/3/2 2/ g g
& £ | & | & & & & & & &|Fg B2 2 2 2|2
! |
I co1 3 3 3 3 3 2 1 1 3 2 2 3 3 3 2 3
| c0o2 3 3 3 3 3 2 1 1 2 2 2 3 3 3 2 3
. Cco3 2 2 2 2 2 - = 1 1 3 1 2 2 2 1 2
| CO4 1 1 1 1 1 E 1 2 3 1 2 1 1 1 2
C05 1 1 1 1 1 1 - 2 3 3 3 2 1 1 1 2
_A’vggge_LZ 2 2 2 2 1 /0412|2226 |18 24| 2 2 |14 24
Justification
Aspect Observation / Reasoning
' strong (3) | PO1, P02, P03, P04, P010, PO12, PSO1, PSO2, PS04 - Strong correlation through synthesis
of engineering knowledge, complex problem-solving, comprehensive system design, research
investigation, professional communication, lifelong learning, and research capability
demonstration.
Moderate POS,. P06,'P08, PQ9, P011. - Moderate correlation via appropriate tool usage, societal impact
2) consideration, ethical practices, teamwork, and project management throughout capstone
[ project.
' Minor (1) | PO7 - Slight correlation through consideration of environmental impact in system design
where applicable.
No .
Mapping None - All POs and PSOs have some correlation in this comprehensive capstone experience.
Cognitive BTL 3-6 - Excellent progression with emphasis on higher-order skills including creation and
Range evaluation, perfectly aligned with final-year capstone expectations.
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MR22 - Revised Course Outcome
B.Tech. V Semester
Regulation: MR22 Year/Sem: III /1 Department: IT

IT511PE: Biometrics (Professional Elective I)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Domain | Linked Unit /
CO Code Course Outcome BTL Keyword Module
Identify various biometric technologies and
IT511PE.1 | explain system architecture with performance 2 Understand Unit [
metrics
Compare face recognition methods and analyze ;
ITS11PE.2 neural network applications in biometric systems 4 Andigse Hrn
Implement retina and iris segmentation i
ITSLLRES techniques for authentication applications 3 Apply ik
IT511PE.4 ngelc?p fmgerpr‘mt recognltlon systems using 3 Apply Unit IV
minutiae extraction algorithms
IT511PE.5 Assess privacy concerns and design biometric 4 Analyze UnitV
L cryptography solutions
Course Articulation Matrix
=]
a O - ~ on < " ) ~ | o o — — N | ) [5e] <
& P - | w | =« | |l 0| O | Q
SRR AE-AR-A-AE - AR-AR 2R AR AR 2NN AN
Cco1 3 2 1 1 2 - - 1 - - - 1 3 2 2 1 |
coz 3 3 2 2 2 - - 1 - = - 1 3 3 2 2 |
Co3 3 3 2 3 2 - - 2 - 3 . 1 3 3 2 2
Co4 3 3 3 3 3 1 - 2 - . - 2 3 3 2 3
CO05 3 3 3 3 2 1 - 3 - - - 2 3 3 2 3
Average | 3.0 |28 22|24 |22 |04 - 18] - - - 114 /3.0 /28| 2.0 |22
Justification
Aspect Observation / Reasoning

strong (3) | PO1, P02, PSO1, PSO2 - Course covers engineering principles of biometric systems, requires
analysis of authentication problems, applies computer science fundamentals, and develops
software for security applications
Moderate P03, PO4, P05, PO8, PS03, PS04 - Students design biometric solutions, investigate
(2) recognition algorithms, use programming tools, address ethical concerns, apply mathematics,
and conduct research
Minor (1) P06, PO12 - Considers societal impact of biometric privacy and requires continuous learning
- in evolving security technologies

No P07, P09, PO10, PO11 - No environmental sustainability focus, limited
Mapping teamwork/communication activities, no project management content
Cognitive BTL 2-4 - 30% understanding, 60% application/analysis, 10% evaluation - Matches elective
Range course expectations
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MR22 - Revised Course Outcome
B.Tech. V Semester

Regulation: MR22 Year/Sem: 111 /I Department: IT

IT512PE: Quantum Computing (Professional Elective I)

Course Outc

omes

After successful completion of this course, the students will be able to:

Cognitive Domain | Linked Unit /
CO Code Course Outcome BTL Keyword Module
IT512PE.1 lefer‘entlate classnca}l and guantum computing 2 Understand UnitI
paradigms and explain qubit concepts _
ITS12PE.2 Apply h_ncar algebra principles to solve quantum 3 Apply Unit 11
‘L computing problems
IT512PE.3 Des?gn quantum circuits using single and multiple 3 Apply Unit 111
qubit gates
IT512PE.4 Analyze quantum algorithms including Deutsch 4 Analyze Unit IV
and Grover methods
Evaluate quantum error correction and -
IT . . .
SLAPES cryptographic applications 4 Analyze Unt¥
Course Articulation Matrix
o =8| m +w 1|loe N~ o ol © = N = e 2] =
- L e 2|9/ 2 9/ 9o/ o/ 5|35 38 28/ 2|8!7¢8
O — B =9 -9 [-® -9 B -9 -9 -9 & & o - - a, =™
(&)
co1 312 1|11 ]-]-T-T-T-T-T1]13z213]2
Cc02 3 3 2 2 2 - - - - - - 1 3 2 3 2
CO03 3 3 3 3 2 - - - < - - 2 3 3 3 3
co4 3 3 3 3 2 - - - - - - 2 3 3 3 3
COo5 3 3 3 3 2 1 - 2 - - - 2 3 3 3 3
Average 3028|2424 (18|02 - (04| - | - - 16 | 30 | 26 | 3.0 | 26
Justification
Aspect Observation / Reasoning
Strong P01, PO2, PSO1, PSO3 - Requires advanced engineering mathematics, complex quantum
(3) problem analysis, computer system principles, and strong mathematical foundations
Moderate | PO3, PO4, PO5, PO12, PS02, PS04 - Students design quantum circuits, investigate algorithms
(2) use computational tools, engage in lifelong learning, and apply research methods '
Minor (1) | PO6, PO8 - Considers societal impact of quantum technologies and ethical aspects of quantur
cryptography
No ) P07, P09, PO10, PO11 - No environmental focus, individual learning approach, limited
Mapping | communication activities, no project management
Cognitive | BTL 2-4 - 30% understanding concepts, 50% application, 20% analysis - Appropriate for
Range emerging technology course

,\‘\ . Lk
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MR22 - Revised Course Outcome

Regulation: MR22

B.Tech. V Semester
Year/Sem: III /I

Department: IT

CS511PE: Advanced Computer Architecture (Professional Elective I)
Course Outcomes

After successful completion of this course, the students will be able to:

Cognitive Coverage
CO Code Course Outcome BTL Domain A g
rea
(Keyword)
hCSSllPE.l Explain p.arallel compt}ter mode.ls and 2 iindesstand Unit1
computational parallelism theories
CS511PE.2 Analyze scalable performance.metrics and 4 Analyze Unit 11
advanced processor technologies
CS511PE.3 Evaluate pipe_lining techniques and superscalar 5 Evaluate Unit I11
_processor designs
CS511PE.4 Design parallel and scalable architectures for 6 Create Unit IV
multiprocessor systems
‘ CS511PE.5 Assess multithreaded architectures and dataflow 5 Boaliage UnitV
computing models
Course Articulation Matrix
a o - - = - o~ - o~ o
2 3/8/8/3/8/8/ 5 8|8 5 35/58 | 2/8/8|¢
o &, A % -9 [-® -9 -9 A (=% & & - . -" =¥ A
o
co1 3 2 1 1 1 - - - - - 1 3 2 3 2
co2 3 3 2 2 2 - - - - - 1 3 2 3 2
co3 3 3 3 3 2 - - - - - - 2 3 3 3 R
co4 3 3 3 3 2 - - - - 5 = 2 3 3 3 3
—os | 313332 -[-]-1]1-1-1-1]121]39/]3/]3]3
Average | 3.0 |28 |24 |24 |18 - - - - - - 1.6 | 3.0 | 26 | 3.0 | 2.6
Justification
Aspect Observation / Reasoning
strong (3) | PO1, P02, PSO1, PSO3 - Strong correlation through advanced computer architecture
engineering knowledge, complex parallel computing problem analysis, computer system design
principles, and mathematical foundations of performance modeling
Moderate | PO3, PO4, P05, PO12, PSOZ2, PS04 - Moderate correlation via design of parallel architectures,
(2) investigation of performance issues, computational tool usage, lifelong learning in evolving
architectures, software-hardware integration, and research applications
Minor (1) -
No P06, P07, P08, P09, P010, PO11 - No direct emphasis on societal, environmental, ethical,
Mapping teamwork, communication, or project management aspects in pure architecture focus
Cognitivej BTL 2-6 - 20% understanding concepts, 40% analysis/evaluation, 40% design/creation -
Range

Advanced technical course with strong higher-order focus
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MR22 - Revised Course Outcome
B.Tech. V Semester

Regulation: MR22 Year/Sem: I1I /I Department: IT

CS512PE: Principles of Programming Languages (Professional Elective I)

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL fagnitiyeomain Linked Unit
(Keyword)
Describe programming |
CS512PE.1 g g language syntax, _
semantics, and evaluation criteria % Understand Unitl
Analyze data types, binding mechanisms,
CS512PE.2 | and control structures in programming 4 Analyze Unit II
languages
Design subprograms and abstract data
CS512PE.3 | types using appropriate language 3 Apply Unit I
constructs
Evaluate concurrency models and
CS512PE.4 '
exception handling mechanisms * Analyze ISR
C : , —
CS512PE.5 ompare tjunctlonal., logic, and scripting 4 Analyze UnitV
programming paradigms
Course Articulation Matrix
g9 N | v | &l 8 = ] = o o =+
<% |6|c|eo|c|eo|lcloc|c|le| 3| 8|8|8| 2|32
) . & | A | oA | B | oA | A | A | A | A = = = £ -4 4 4
o
co1 3 2 1 1 1 - = - - - - 1 3 2 2 1
coz2 3 3 2 2 2 - - - - - - 1 3 3 Z 2
co3 3 3 3 3 2 - - - = - - 2 3 3 2 2
co4 3 3 3 3 2 - - & 5 - - 2 3 3 2 3
CO5 3 3 3 3 2 - - - = - - 2 3 3 2 3
| Average | 3.0 (2.8 |24 |24 18| - - - - - - 1.6 | 3.0 | 28 | 2.0 | 2.2
ustification
Aspect Observation / Reasoning
Strong (3) PO1, PO2, PSO1, PSO2 - Strong correlation through comprehensive engineering knowledge of
programming language principles, complex language design problem analysis, computer system
language processing, and software development methodologies
Moderate | PO3, PO4, PO5, PO12, PS03, PS04 - Moderate correlation via design of language constructs,
(2) investigation of programming paradigms, tool usage for language implementation, lifelong
learning in language evolution, mathematical foundations of computation, and research
applications
Minor (1) | .
No P06, PO7, PO8, P09, PO10, PO11 - No direct emphasis on societal, environmental, ethical,
Mapping teamwork, communication, or project management aspects
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/analysis, 20% evaluation - Theoretical
Range foundation with practical analysis focus
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MR22 - Revised Course Outcome

B.Tech. V Semester
Regulation: MR22 Year/Sem: I1I /I Department: IT
IT521PE: DevOps and Its Applications (Professional Elective - II)
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive Domain Linked Unit /
CO Code Course Outcome BTL Keyword Module
IT521PE.1 | EXPlain DevOps principles and agile 2 Understand Unit
development methodologies
IT521PE.2 ﬁlrfl]ilgr::els)eVOps lifecycle and architectural 4 Analyze Unit 11
Implement source code management using Uni
. t1III
TIS21PES | Gt arid Giekub : Apply "
IT521PE.4 Configure CI/CD pipelines using Jenkins and 3 Apply Unit IV
Docker
IT521PE.5 Evaluate testing automation tools and 4 Analyze UnitV
deployment systems
Course Articulation Matrix
Co/ |PO | PO | PO |PO|PO|PO|PO]|PO]PO PO1 | PO1 | PO1 | PSO | PSO | PSO | PSO
PO / 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4
PSO
Cco1 3 2 1 1 1 - 1 - 1 1 1 2 3 3 1 2
coz 3 3 2 2 2 - 1 - 1 1 1 2 3 3 1 2
co3 3 3 3 2 3 - 1 - 2 2 2 2 3 3 1 2
Co4 3 3 3 3 3 - 1 - 2 2 2 2 3 3 1 3
Co5 3 3 3 3 3 - 1 - 2 2 2 2 3 3 1 3
Avera | 3.0 |28 |24 (22|24 | - (10| - (16| 1.6 [ 1.6 | 2.0 | 3.0 | 3.0 | 1.0 | 24
ge
Justification
; Aspect Observation / Reasoning
' Strong (3) P01, POZ2, POS, PSO1, PSO2 - Strong engineering knowledge of DevOps, complex CI/CD
problem analysis, extensive modern tool usage, computer systems integration, software
development practices _
Moderate P03, P04, P09, P010, PO11, PO12, PS04 - Design deployment pipelines, investigate
(2) automation tools, teamwork in labs, documentation, project planning, continuous learning,
research applications
Minor (1) PO7 - Energy efficiency considerations in continuous deployment processes
No Mapping | P06, PO8 - Limited societal impact analysis and ethical considerations in course content .
Cognitive BTL 2-4 - 30% understanding principles, 50% practical application, 20% analysis/evaluation -
Range Industry-relevant skill development
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Department of Information Technology
Mahatma Gandhi Institute of Technology
Chaitanya Bharathi Post
Gandipet, Hyddrabad-500 075

Page 69 of 106



Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. V Semester

Year/Sem: III /I Department: IT

IT522PE: Software Testing Methodologies (Professional Elective - 1)
Course Outcomes

After successful completion of this course, the students will be able to:
CO Code Course Outcome BTL Cognitive Domain Linked Unit /
Keyword Module
Describe software testing purposes and path ;
IT522PE.1 testing concepts | 2 Understand Unit |
Apply data flow testing strategie dd i
IT522PE.2 g gles an omain :
3 testing techniques . Apply il
Implement logic- i i isi .
IT522PE.3 tabl])es ent logic-based testing using decision 3 Apply Unit I
Design state transition testing for complex ;
IT52 2PE.4 systems 3 App]y Unit IV
IT522PE.5 Q)I(l)illslyze graph matrices and evaluate testing 4 Biaiyze Unit v
Course Articulation Matrix
E Q =) - ~ - X on <
\:ossg‘ég‘o‘%%‘gggggaa
S~ A | A & & & & & | &l g g = & a e &
co1 3 2 1 1 1 - - 1 - - - 1 3 3 2 1
co2 3 3 2 2 2 - - 1 - - - 1 3 3 2 2
co3 3 3 2 3 2 - - 1 - - - 1 3 3 2 2
co4 3 3 3 3 3 : - 1 - - - 2 3 3 2 3
Co5 3 3 3 3 3 1 - 2 - - - 2 3 3 2 3
Average | 3.0 | 2.8 |22 |24 (22|02 - |12 - - - 114303020 22
Justification
Aspect Observation / Reasoning
Strong (3) PO1, PO2, PSO1, PSO2 - Comprehensive engineering knowledge of testing methods,
complex software quality problem analysis, computer system validation, software
development QA
Moderate P03, P04, PO5, P08, PS03, PS04 - Design test strategies, investigate testing techniques,
(2) use automation tools, ethical testing practices, mathematical analysis, research applications
Minor (1) L o : p .
P06, PO12 - Societal impact of software reliability, continuous learning in testing
methodologies
No Mapping | PO7, P09, PO10, PO11 - No environmental focus, individual learning approach, limited
communication, no project management
Cognitive BTL 2-4 - 30% understanding concepts, 60% application/implementation, 10%
Range analysis/evaluation - Quality assurance focus .
hnology
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MR22 - Revised Course Outcome
B.Tech. V Semester
Regulation: MR22 Year/Sem: III /I Department: IT

CS521PE: Data Analytics (Professional Elective - 1)

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Bouirse Guicome BTL Cognitive Domain | Linked Unit /
Keyword Module
CS521PE.1 Expl.am data managemergt architecture and 2 Understarid UnitI
quality assessment techniques
CS521PE.2 Analy?e bus:r}ess. modeling concepts and data % Analyze Unit 11
analytics applications
CS521PE.3 Apply regression apal'ySIS and lgglstlc 3 Apply Unit 111
regression for predictive modeling
CS521PE.4 Design seg_mentat-lon mode!s using decision 3 Apply Unit IV
trees and time series analysis
CS521PE.S Evalu;?te c'iatz.a visualization techniques for 4 Analyze Unit V
analytical insights
Course Articulation Matrix
)
& - | N e, | o« - =T - =T = A T B~ S - T ¥
W - - - o o (= =)
s~ |E|&|2|8|8|2|lg g|2|8|g/g|glg|2 @8
Q
co1 3 2 1 1 2 - - - - - - 1 3 2 3 1
coz2 3 3 2 2 2 - - - - - - 1 3 3 3 2
COo3 3 3 3 3 3 - - - - - - 2 3 3 3 2
Co4 3 3 3 3 3 - - - - - 2 3 3 3 3
Co5 3 3 3 3 3 1 - 1 - - - 2 3 3 3 3
Average (3.0 | 2.8 | 2.4 |24 | 26 | 0.2 - 0.2 - - - 1.6 | 3.0 | 28 | 3.0 | 2.2
Justification
Aspect Observation / Reasoning

Strong (3) | PO1, PO2, PSO1, PSO3 - PO1: Strong engineering knowledge of data analytics principles,
statistical methods, and predictive modeling. PO2: Complex problem analysis using data-

driven approaches and analytical reasoning. PSO1: Computer systems foundation for data
processing and analysis. PSO3: Mathematical and statistical foundations for analytics

algorithms.
Moderate | PO3, PO4, PO5, PO12, PSO2, PS04 - PO3: Design of analytical models and data
(2) pipelines. PO4: Investigation of data patterns and business insights. PO5: Usage of analytics

tools and platforms. PO12: Lifelong learning in evolving analytics
technologies. PSO2: Software development for analytical applications. PSO4: Research
applications in data analytics.

Minor (1) P06, PO8 - PO6: Societal impact through data-driven decision making

applications, PO8: Ethical considerations in data privacy and usage.
No PO7, P09, P010, PO11 - PO7: No environmental sustainability focus. PO?: Primarily ‘
Mapping individual analytical work. PO10: Limited formal communication emphasis. PO11: No project

management content, i
Cognitive | PO1, PO2, PSO1, PSO3 - PO1: Strong engineering knowledge of data analytics p.rmmples,
Range statistical methods, and predictive modeling. PO2: Complex problem analysis using data-
driven approaches and analytical reasoning. PSO1: Computer systems foundation for data
processing and analysis. PSO3: Mathematical and statistical foundations for analytics
algorithms.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. V Semester

Year/Sem: III /I Department: IT

CS523PE: Data Science (Professional Elective - I1)
Course Outcomes

Me_ss_fmletion of this course, the students will be able to:

CO Code Course-Outeaine gty | Cognitive Domain | Linked Unit /
| Exolai : Keyword Module
CS523PE.1 | ©XPlain statistical inference concepts and )
.| probability distributions for data science 2 Understand Unit|
Apply exploratory d i i
CS523PE.2 ploratory data analysis techniques and ]
machine learning algorithms . Apply Unit Il
Analyze Naive B lassificati -
CS523PE.3 : e Bayes classification for real-world .
applications like spam filtering 4 Analyze Unit I11
Design feature generati d selecti
CS523PE.4 g generation and selection ]
methods for data preprocessing 3 Apply Unit IV
Evaluate data visualizatio incipl ]
CS523PE.5 : n principles and )
| ethical issues in data science 4 Analyze UnitV
Course Articulation Matrix
o
) = P o <+ n O ~ ® o = — o~ - o~ on -
~a |2/ 2|9 |o || |oc|lole|B |58 2I218]28
g~ |[*|*|*|&|&|& &R |B|E|&L | & &L
co1 3 2 1 1 2 - - - - - - 1 3 2 3 2
coz 3 3 2 2 3 - - - - - - 1 3 3 3 2
Pc0333333------23333
co4 3 3 3 3 3 - - - - - - 2 3 3 3 3
CO5 3 3 3 3 3 1 - 1 - - - 2 3 3 3 3
Average 3.0/ 28 |24 |24 |28 0.2 - 0.2 | - - - 1.6 | 3.0 | 28 | 3.0 | 2.6
Justification
Aspect Observation / Reasoning
strong (3) | PO1, P02, PO5, PSO1, PSO3 - PO1: Comprehensive engineering knowledge of data science principles,
statistical methods, and machine learning algorithms. PO2: Complex analytical problem solving using
data-driven approaches and predictive modeling. PO5: Extensive use of modern data science tools
including Python, R, and analytical platforms. PSO1: Strong foundation in computer systems for large-
scale data processing and analysis. PSO3: Heavy emphasis on mathematical and statistical foundations
for machine learning algorithms.
Moderate | P03, P04, PO12, PSO2, PSO4 - PO3: Design of data pipelines, feature engineering methods, and
(2) machine learning models. PO4: Investigation of data patterns, model performance, and business
insights. PO12: Lifelong learning in rapidly evolving data science technologies and
methodologies. PSO2: Software development for data science applications and analytical
solutions. PSO4: Research applications in data science domain including experimental design and
result interpretation.
Minor (1) P06, PO8 - PO6: Societal impact considerations through data-driven decision making and predictive
analytics applications. PO8: Ethical considerations in data privacy, bias in algorithms, and responsible
Al practices.
No P07, P09, PO10, PO11 - PO7: No specific environmental sustainability focus in course
Mapping content. PO9: Primarily individual analytical work with limited team collaboration
requirements, PO10: Limited emphasis on formal communication and presentation skills
development. PO11: No specific project management methodologies covered in curriculum.
m BTL 2-4 - 20% Understanding fundamental data science concepts and statistical foundations. 60%
Range Application/Analysis of machine learning algorithms, exploratory data analysis, and feature
engineering techniques. 20% Evaluation of data visualization principles and ethical considerations in
data science applications. Well-aligned with practical data science requirements. J
————— .
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. V Semester

Year/Sem: III /1 Department: IT

IT523PE: DevOps and Its Applications Lab (Professional Elective - 11 Lab)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive : .
Linked Unit
CO Code Course Outcome BTL Domain ! Module /
Keyword
Implement DevOps workflows using Git and Source Code
IT523PE.1 GitHub for source code management ; Apply Management
Configure CI/CD pipelines using Jenkins and CI/CD Pipeline
TES23RE.2 containerized applications with Docker . Apply Setup
Evaluate automated testing and deployment Testing &
IT523PE.3 systems using DevOps tools 4 Andlyze Deployment
Course Articulation Matrix
g S “ | a el vl |adld| 5|88
st |2/ &8 /&2 B2 EjE|lglglg Z|g & ¢k
=]
Cco1 3 3 2 2 3 - 1 - 2 1 1 2 3 3 1 2
co2 3 3 3 3 3 - | - 2 1 1 2 3 3 1 3
co3 3 3 3 3 3 1 1 - 2 1 1 2 3 3 1 3
Average [ 3.0/ 3.0 (27 |27(30,03 10| - 2010102030 3.0] 10 27
ustification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, P05, PSO1, PSO2 - Strong engineering knowledge of DevOps principles, complex
pipeline problem analysis, extensive modern tool usage, computer system integration, and
software development automation
Moderate P03, PO4, P09, PO12, PS04 - Design of deployment pipelines, investigation of automation
(2) issues, teamwork in lab exercises, lifelong learning, research applications
Minor (1) P06, PO7, PO10, PO11 - Societal impact through efficient software delivery, energy
efficiency in CI/CD, basic documentation, project planning aspects
No Mapping | pog - No specific ethical considerations in lab exercises
Cognitive BTL 3-4 - 70% practical application, 30% analysis/evaluation - Hands-on DevOps
Range implementation focus

v
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. V Semester

Year/Sem: III /I Department: IT

IT524PE: Software Testing Methodologies Lab (Professional Elective - Il Lab)
Course Outcomes

After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cognitive Domain Linked Unit /
— Keyword Module
mplement GUI and bitmap checkpoints for .
IT524PE1 software testing 4 Apply GlL Lesting
Apply database checkpointing and data- i
IT524PE.2 driven testing techniques 3 Apply Database Testing
Analyze test results and evaluate testing i
| IT524PE.3 steatepies/for applications 4 Analyze Test Analysis
Course Articulation Matrix
29 o | = N o ~ on -
- | o~ e + | v | @ ~ ® [ o
~g& oc|le || o|e| e =« | o | 40|l | | e
st E|E|8 EE & 2 2|5 |k|g|glEg|l2| 2|2
co1 313 |2 2 | 3 - - 1| - - - 1| 3 3 1 2
Cco2 3 3 3 3 3 - - 1 - - - 1 3 3 1 2
co3 3 3 3 3 3 1 2 - - - 2 3 3 1 3
Average 30|30 |27 |27 /30|03 - |13 - - - |13 /30 30|10 23
Justification -
 Aspect | Observation / Reasoning i ] |
Strong (3) PO1, PO2, POS5, PSO1, PSO2 - Comprehensive testing engineering knowledge, complex
quality assurance problem analysis, modern testing tool usage, computer system validation,
software quality development
Moderate P03, PO4, P08, PO12, PS04 - Design of test strategies, investigation of software defects,
| (2) ethical testing practices, lifelong learning, research applications

‘ Minor (1)

—_— |
' No Mapping

P06 - Societal impact through software reliability and quality

PO7, P09, PO10, PO11 - No environmental focus, individual testing work, limited
communication, no project management

Cognitive

Range

BTL 3-4 - 70% practical testing implementation, 30% analysis/evaluation - Quality
assurance focus

) X L\
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Regulation: MR22

CS524PE: Data Analytics Lab (Professional Elective - I1 Lab)

MR22 - Revised Course Outcome

B.Tech. V Semester
Year/Sem: III /1

Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

CO Code Course Outeome BTL Cognitive Domain Linked Unit /
Keyword Module
CS524PE.1 lmplement d.ata preprocessing and statistical 3 Apply Data ;
operations using Python Preprocessing
CS524PE.2 APPI_Y."Eg_ression tgchniques and 3 Apply Predictive
classification algorithms on datasets Modeling
Evaluate clustering results and data ;
CHSZIPES visualization techniques A Analyze Results Analysis
Course Articulation Matrix
8 o =) - ~ - o~ () <+
~Z |5|8|8|3|8|/8 5|8/ g|=2|Z|d/2|8|8]|3
8&mmmmm8228222‘£222
co1 3 3 2 2 3 - - - - - - 1 3 3 3 2
co2 3 3 3 3 3 - - - - - - 2 3 3 3 3
co3 3 3 3 3 3 1 - 1 - - - 2 3 3 3 3
Average | 3.0 | 3.0 |27 |27 (3.0/03 - (03] - - - 11730 30|30 27
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, POS5, PSO1, PSO2, PS03 - PO1: Strong engineering knowledge of data analytics
principles and statistical methods. PO2: Complex data analysis problems and predictive
modeling challenges. PO5: Extensive use of Python, pandas, scikit-learn, and visualization
tools. PSO1: Computer systems foundation for data processing and analysis. PSO2: Software
development for analytical applications. PSO3: Mathematical and statistical foundations for
analytics algorithms.
Moderate | PO3, PO4, PO12, PSO4 - PO3: Design of analytical models and data processing
(2) pipelines. PO4: Investigation of data patterns and model performance. PO12: Lifelong
learning in evolving analytics technologies and tools. PSO4: Research applications in data
analytics through experimental analysis.
Mi 1 ; e -
nor (1) P06, PO8 - PO6: Societal impact through data-driven insights and decision
making. PO8: Ethical considerations in data usage and privacy protection.
No P07, P09, P010, PO11 - PO7: No environmental sustainability focus in lab
Mapping | exercises. PO9: Primarily individual analytical work with limited
collaboration. PO10: Limited emphasis on formal communication skills. PO11: No project
management methodologies covered.
Cognitive | BTL 3-4 - 70% Application of data preprocessing, statistical operations, and machine
Range learning algorithms. 30% Analysis/Evaluation of clustering results and visualization
techniques. Appropriate for hands-on analytics laboratory work.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. V Semester

Year/Sem: I1I /I Department: IT

CS526PE: Data Science Lab (Professional Elective - Il Lab)

Course Outcomes

[
|

After successful completion of this course, the students will be able to:
CO Code Ciiiiise uttonie BTL Cognitive Domain | Linked Unit /
Keyword Module
Implement data manipulation and descriptive Data
e statistics using R programming 3 Apply Manipulation
Apply regression models and classification Machine
T algorithngls on real datasets 3 Apply Learning
CS526PE.3 A.naly'ze c.]ustering‘models and evaluate 4 Analyze ModelEvaluation
visualization techniques
Course Articulation Matrix
g 2 vl alm|lelwleleloleale| 2|93 |8|8]|3
51288888882222‘4:&2
co1 3 3 2 2 3 - - - - - - 1 3 3 3 2
Cco2 3 3 3 3 3 - - - - - - 2 3 3 3 3
COo3 3 3 3 3 3 1 - 1 - - - 2 3 3 3 3
Average [3.0[30 27 27[30[/03| - [03] - - - | 17/30[30] 30 27
ustification
Aspect Observation / Reasoning
strong (3) | PO1, PO2, PO5, PSO1, PSO2, PS03 - PO1: Comprehensive engineering knowledge of data
science principles, statistical methods, and machine learning algorithms through practical
implementation. PO2: Complex analytical problem solving using data-driven approaches and
predictive modeling on real datasets. PO5: Extensive use of R programming, statistical
packages, and data science tools for practical implementation. PSO1: Strong foundation in
computer systems for data processing and analytical computations. PS02: Software
development for data science applications and machine learning solutions. PSO3: Heavy
emphasis on mathematical and statistical foundations through practical implementation of
algorithms.
Moderate | PO3, PO4, PO12, PS04 - PO3: Design of data processing pipelines, feature engineering
(2) methods, and machine learning workflows. PO4: Investigation of data patterns, model
performance evaluation, and result interpretation. PO12: Lifelong learning in rapidly evolving
data science technologies and programming methodologies. PS04: Research applications
through experimental data analysis and model validation exercises.
Minor (1) | PO6, PO8 - PO6: Societal impact considerations through practical applications of data-driven
insights and predictive analytics. PO8: Ethical considerations in data handling, privacy
protection, and responsible data usage practices. N
No P07, P09, PO10, PO11 - PO7: No specific environmental sustainability focus in lab
Mapping | exercises. PO9: Primarily individual programming and analytical work with limited team
collaboration requirements. PO10: Limited emphasis on formal communication and
documentation skills development. PO11: No specific project management methodologies
covered in laboratory sessions.
Cognitive | BTL 3-4 - 70% Application of R programming, data manipulation, statistical analysis, and
Range machine learning algorithms on real datasets. 30% Analysis/Evaluation of clustering
results, model performance, and data visualization effectiveness. Well-aligned with practical
data science laboratory requirements focusing on hands-on implementation skills.
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MR22 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR22 Year/Sem: III /11 Department: IT

IT631PE: Data Mining (Professional Elective - I1I)

Course OQutcomes
After successful completion of this course, the students will be able to:

Cognitive Domain Linked Unit /
CO Code Course Outcome BTL Keyword Module
IT631PE.1 Explain daFa mining functionalities and 2 Uiderstand Unit 1
preprocessing techniques
Implement association rule mining using ;
IT631PE.2 Apriosi algomihm 3 Apply Unit I
IT631PE.3 Apply classification techniques including 3 Apply Unit 111
decision trees
IT631PE.4 Design clustering solutions using partitioning 3 Apply Unit IV
methods
IT631PE.5 Anal.yze- web mining and spatial mining 4 Analyze UnitV
applications
Course Articulation Matrix
=)
a9 =R R - - T - = =T B T B~ B> (< S - §
b O - - (o) o (=] )
s~ |E|E|E|E|R| 2|2 \E|2|g|g|e|g|g|g|¢8
(=)
Cco1 3 2 1 1 1 - - - - - 1 3 2 3 2
co2 3 3 2 2 2 - - - - - 1 3 3 3 2
Co3 3 3 2 3 2 - - - - - 1 3 3 3 2
Co4 3 3 3 3 3 - - - - - - 2 3 3 3 S
Ccos 3 3 3 3 3 1 - 1 - - - 2 3 3 3 3
Average | 3.0 | 2.8 | 2.2 | 24 | 2.2 | 0.2 - 0.2 - - - 14 | 3.0 | 28 | 3.0 | 24
ustification
Aspect Observation / Reasoning
Strang () PO1, P02, PSO1, PS03 - Advanced engineering algorithms knowledge, complex pattern
analysis problems, computer system data processing, strong mathematical foundations
Moderate P03, PO4, P05, PO12, PS02, PS04 - Design mining solutions, investigate patterns, use
(2) analytical tools, lifelong learning, software development, research applications
Minor (1)
P06, P08 - Societal impact of data privacy, ethical data mining considerations
No Mapping | P07, PO9, PO10, PO11 - No environmental focus, individual analytical work, limited
communication, no project management
Cognitive BTL 2-4 - 30% understanding concepts, 50% practical application, 20% analysis - Data
Range analytics skill development

v \ k d
n
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VI Semester

Year/Sem: III /11

Department; IT

IT632PE: Natural Language Processing (Professional Elective - I11)
Course Qutcomes

After successful completion of this course, the students will be able to:

CO Code Course Outcome BrL | Cognitive Domain | Linked Unit /
Keyword Module
Describe morphological analysis and docum nt
IT632PE.1 | oo e o e 2 JRISANGhopment | 4 Understand Unit1
Implement syntactic parsing techniques and .
IT632PE.2 treebank applications 3 Anply VBt
Apply semantic parsing and word sense .
IT632PE3 | PPV S et parsing 3 Apply Unit 111
L =15dmbiguation
Design discourse processing and coherence ;
IT632PE4 o e P 8 3 Apply Unit IV
4{
Analyze language modeling approaches and :
IT632PE.
thEg multilingual applications 4 binalyas Unity
Course Articulation Matrix
o
a © - ~ ™ < " 9O ~ 0 o =) - N - N} 3] <+
\"’ooooooooo"‘"“"occo
S O I~ - B~ O A T B < alE| 22|22 2|29
Cco1 3 2 1 1 1 - - - - - - 1 3 2 2 2
co2 3 3 2 2 2 - - - - - - 1 3 3 2 2
co3 3 3 2 3 2 - - - - - 1 3 3 2 2
Cco4 3 3 3 3 3 - - - - 2 3 3 2 3
cos |33 [3]37]3 1 1] -1 -1 -1T2131321]3
Average | 3.0 28|22 24 [22[02[ - |02 ] - | - | - [14]30 28 20 24
Justification
Aspect Observation / Reasoning
Strong (3) P01, POZ, PSO1, PSO2 - Engineering knowledge of NLP algorithms, complex language
processing problems, computer system text analysis, software development for language
applications
Moderate P03, P04, POS, PO12, PS04 - Design parsing systems, investigate linguistic patterns, use
) NLP tools, lifelong learning, research applications
Minor (1)
P06, PO8 - Societal impact of language technologies, ethical text analysis considerations
NoMapping | PO7, P09, PO10, PO11 - No environmental focus, individual computational work, limited
communication, no project management
Cognitive BTL 2-4 - 30% understanding linguistic concepts, 50% algorithm implementation, 20%
Range analysis - Al application focus
\ \' \
- logy
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MR22 - Revised Course Qutcome
B.Tech. VI Semester
Regulation: MR22 Year/Sem: III /Il Department: IT

CS631PE: Full Stack Development (Professional Elective - II)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Domain | Linked Unit /
CO Code Course Outcome BTL Keyword Module
CS631PE.1 Explain fu.ll stack development components 2 Understand Unit 1
and Node.js fundamentals
Apply Node.js modules for file system :

. : tIl
(5631PE.2 operations and HTTP services 8 Apply Lni
CS631PE.3 Anal‘y?e qugoDB data models and database 4 Analyze Unit 111

administration tasks
CS631PE.4 Design web applications using Express 3 Apply Unit IV
framework and Angular components
CS631PE.5 Evaluate React components for building 4 Analyze UnitV
interactive user interfaces
Course Articulation Matrix
=)
& Q - | & m | - - - = = T > T O~ > B A T
w ) - by o o () o
X |8 2 E|E R/ R|2 2|8/ 2 2 2|¢
C
Cco1 3 2 1 1 2 - - - - - - 1 3 3 1 2
Cco2 3 3 2 2 3 - - - - - - 1 3 3 1 2
Cco3 3 3 3 3 3 - - - - - - 2 3 3 1 3
Co4 3 3 3 3 3 - - - - - - 2 3 3 1 3
Co5 3 3 3 3 3 - - - - - - 2 3 3 1 3
Average [ 3.0 28 | 2.4 | 24 | 2.8 - - - - - - 1.6 | 3.0 | 3.0 | 1.0 | 2.6
Justification
Aspect Observation / Reasoning

Strong (3) | PO1, PO2, PO5, PSO1, PSO2 - PO1: Comprehens:ve engineering knowledge of full stack
development principles and web architecture. PO2: Complex web application problem
analysis and solution design. PO5: Extensive use of modern development tools including
Node.js, MongoDB, Express, Angular, and React. PSO1: Strong foundation in computer
systems for web application deployment. PSO2: End-to-end software development for web

applications.
Moderate | PO3, PO4, PO12, PS04 - PO3: Design of web application architecture and component
(2) integration. PO4: Investigation of performance issues and optimization

techniques. PO12: Lifelong learning in evolving web technologies and
frameworks. PS04: Research applications in full stack development methodologies.
Minor (1) | PSO3 - Basic programming logic and algorithmic thinking.

No P06, PO7, P08, P09, PO10, PO11 - No societal, environmental, ethical, teamwork,
Mapping communication, or project management focus. :
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/implementation, 20%

Range analysis/evaluation - Comprehensive full stack development focus.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VI Semester

Year/Sem: III /II Department: IT

CS633PE: Mobile Application Development (Professional Elective - III)

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome gt | Cognitive Domain | Linked Unit /
Keyword Module
Explain Android 0S architecture and
CS633PE. i
1 application development framework 2 Ciderstarid Unitl
Design user interfaces using layouts and Ul
CS633PE. g layou i
. components in Android 3 Apply Unit I
Apply intents and broadcasts for inter- ;
CS633PE.3
component communication 4 Apply UpitHI
Analyze persistent storage mechanisms usin ;
CS633PE.4 | 2 8 &
6 E4 files and shared preferences 4 nnalyze Huit IV
Evaluate database operations and content :
CS633PE.5
providers for data management i Analyze Uy
Course Articulation Matrix
2 = =) - ~ - o on <+
& = | N o < ) O [ || 8| 4T B N 8 8 S
o
s &|/& 2| E|& 2 2|28|2|g 8|8 g2 g ¢
Co1 3 2 1 1 2 - - - - - - 1 3 3 1 2
co2 3 3 3 2 3 - - - - - - 1 3 3 1 2
co3 3 3 3 3 3 - - - - - - 2 3 3 1 3
Co4 3 3 3 3 3 - - - - - - 2 3 3 1 3
cos | 3| 3|3 [3[3[1]-T1]-1T-T-T2713131]1]3
Average [3.0] 28 |26 24 [28 02| - [02] - | - | - 16303010 26
ustification
Aspect Observation / Reasoning
Strong (3) | PO1, P02, PO5, PSO1, PSO2 - PO1: Comprehensive engineering knowledge of mobile
application development and Android architecture. PO2: Complex mobile application
problem analysis and user experience design. PO5: Extensive use of Android Studio,
emulators, and mobile development tools. PSO1: Strong foundation in mobile computing
systems and platforms. PSO2: End-to-end software development for mobile applications.
Moderate | PO3, PO4, PO12, PSO4 - PO3: Design of mobile application architecture and user
(2) interfaces. PO4: Investigation of performance issues and mobile-specific
challenges. PO12: Lifelong learning in evolving mobile technologies and
platforms. PS04: Research applications in mobile computing and application development.
Minor (1) | P06, PO8, PS03 - PO6: Societal impact through mobile technology applications. PO8: Ethical
considerations in mobile data privacy and permissions. PSO3: Basic programming logic for
mobile applications.
No PO7, P09, PO10, PO11 - No environmental, teamwork, communication, or project
Mapping | management focus.
Cognitive | BTL, 2-4 - 20% understanding concepts, 60% application/design, 20% analysis /evaluation -
Range Comprehensive mobile development focus.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VI Semester

Year/Sem: III /II Department: IT

IT611PE: Data Mining Lab (Professional Elective - III Lab)

Course Outc

omes

After successful completion of this course, the students will be able to:

Cognitive Linked Unit /
CO Code Course Outcome BTL Domain Keyword Module
Apply preprocessing techniques and attribute- Data
Vatirsd oriented induction algorithms 3 Apply Preprocessing
Implement association rule mining using Association
T Apriori and FP-Growth algorithms 2 Apply Analysis
Evaluate classification and clustering Algorithm
ITGNarE3 algorithms using Weka/Python tools 4 Analyze Evaluation
Course Articulation Matrix
£E2 |ola o s v o/ n|lela o= 8lglalaly
€ |8|e|g|8|8|8|8|8|2|8|8|8|2|8|8|¢
o
co1 3 3 2 2 3 - - - - - - 1 3 3 3 2
coz2 3 3 3 3 3 - - - - - - 2 3 3 3 3
co3 3 3 3 3 3 1 - 1 - - - 2 3 3 3 3
Average 3.0 3.0 | 27 | 27(3.0/03| - 03 | - - - |17 3.0|3.0] 3.0 2.7
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, PO5, PSO1, PSO2, PS03 - Strong data mining engineering knowledge, complex
pattern analysis problems, Weka/Python tool usage, computer data processing systems,
software development, mathematical algorithm foundations
Moderate P03, PO4, PO12, PS04 - Design of mining workflows, investigation of data patterns, lifelong
(2) learning, research applications
Minor (1)
P06, PO8 - Societal impact through data insights, ethical data mining considerations
No P07, P09, PO10, PO11 - No environmental focus, individual analytical work, limited
Mapping communication, no project management
Cognitive | BTL 3-4 - 70% algorithm implementation, 30% analysis/evaluation - Practical data mining
Range focus

Vo LL
|t
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Regulation: MR22

IT612PE: Natural Language Processing Lab (Professional Elective - I1I Lab)

MR22 - Revised Course Outcome
B.Tech. VI Semester

Year/Sem: III /II

Department: IT

Course Qutcomes
After successful completion of this course, the students will be able to:
Cognitive Domain Linked Unit /
CO Code Course Outcome BTL Keyword Module
Implement word analysis and morphology )
I \ . 3 Appl Text Processin
lﬁlZPE 1 processing techniques PPy B
Apply N-gram models and POS tagging using 3 Aol Langu:.age
IT612RE2 Hidden Markov Models il Modeling |
Analyze chunking algorithms and evaluate 4 A System
IT612PE3 | (O performance nalyze Evaluation
Course Articulation Matrix
[
[ o - o <+
' &Q - oy nlelal S 8l g |-
©n I - - (=) (=) o o
;3&; g/g€/&/2 /2 g/gegglg 2|8 |z2|2 2 2
(=
~ co1 313223 - -[-1-1-1-1T113[3[z2]2
. co2 3 /313133 -[-1-T1T-71- 2 | 3| 3|2 | 3
J co3 3 3|3 /313|1]-1]1]- - 2 3 3 2 3
| Average [3.0(3.027(27/30/03 - |03] - | - | - | 1.7 | 3.0 | 3.0 | 20 | 2.7
Justification
@ Observation / Reasoning
| Strong (3) | P01, P02, P05, PSO1, PSO2 - Comprehensive NLP engineering knowledge, complex language
processing problems, NLTK/PyTorch tool usage, computer language systems, NLP software
development
Moderate P03, P04, P012, PS03, PS04 - Design of NLP pipelines, investigation of linguistic patterns,
2 lifelong learning, mathematical foundations, research applications
Minor (1) | P06, PO8 - Societal impact through language technologies, ethical NLP considerations
No Mapping | P07, P09, PO10, PO11 - No environmental focus, individual NLP work, limited
communication, no project management
ggﬁr;::lve BTL 3-4 - 70% NLP implementation, 30% analysis/evaluation - Practical NLP focus
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MR22 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR22 Year/Sem: III /11 Department: IT

CS611PE: Full Stack Development Lab (Professional Elective - 111 Lab)

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cognlit:;:voD::l aln Linnl;i“ji::ltit /
CS611PE.1 :(?;F;es';'::;?"de'js applications and user 3 Apply Desiffﬁﬁm
csoare | APy Nen T operiind G0 || D
P3| o e ppte o g Angularand |y | [ ontend

Course Articulation Matrix

=]
a o = N~ o © - N - ) 2] -
% el o| o O g | g el e e
§ & = 2|2 &|2|2|2/2|8 AR -AE-ER-EB-RE-
co1 3 3 2 2 3 - - - 1 - - 1 3 3 1 2
co2 3 3 3 3 3 - - - 1 - - 2 3 3 1 3
Cco3 3 3 3 3 3 - - - 1 - - 2 3 3 1 3
Average 30[(3.0[27[27/3.0] - - - (10| - - 1.7 [ 3.0 | 3.0 | 1.0 | 2.7
Justification
Aspect Observation / Reasoning

Strong (3) P01, PO2, PO5, PSO1, PSO2 - Comprehensive full stack engineering knowledge, complex web

development problems, modern development tools usage, computer web systems, end-to-end
software development

Moderate P03, PO4, PO12, PS04 - Design of web architectures, investigation of performance issues,
(2) lifelong learning, research applications
Minor (1) P09, PS03 - Basic teamwork in lab exercises, programming logic

No Mapping | P06, PO7, P08, PO10, PO11 - No societal, environmental, ethical, communication, or project
management focus

Cognitive

Ranpe BTL 3 - 100% practical application - Hands-on full stack development focus

V
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VI Semester

Year/Sem: III /11 Department: IT

CS613PE: Mobile Application Development Lab (Professional Elective - III Lab)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Domain | Linked Unit /
CO Code Course Outcome - BTL Keyword Module
Implement Android applications with user
CS613PE. . 3 Appl App Development
1 interfaces and event handling i PP P
CS613PE.2 Apply intents, nlotiﬁcations, and persistent 3 Al Mibile Featires
storage mechanisms
Design database applications and content 3 Aol Data
(3613EE.d providers for data management PPl Management
Course Articulation Matrix l
| e n | =
&2 "l ol ple|la|S  d 8|24
W - - - () Q =] =
!SE‘: S|2|E|EE|E|R|E2|g glgle gk
. o
’.—*_.*
| co1 3 (3| 22]3]-] 1 1 3 3 1 2
. co2 303 [3[3[3]-1-]-7T1 2 [ 313 [ 1] 3
’ co3 3 1313|133 |1]-11]1 - 2 3 3 1 3
| Average [3.0(3.0[27/27/30/03] - [03[10] - | - [17[30[30][10] 27
Justification —
 Aspect Observation / Reasoning
Strong (3) P01, PO2, POS5, PSO1, PSO2 - Comprehensive mobile development engineering knowledge,
complex app design problems, Android Studio tool usage, mobile computing systems, mobile
software development .
Moderate P03, PO4, PO12, PS04 - Design of mobile architectures, investigation of mobile-specific
2 issues, lifelong learning, research applications
Minor (1) P06, P08, P09, PS03 - Societal mobile impact, ethical data considerations, basic teamwork,
programming logic
No Mapping | PO7, P010, PO11 - No environmental, communication, or project management focus
ggﬁr;tlve BTL 3 - 100% practical application - Hands-on mobile development focus
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

IT741PE: Human Computer Interaction (Professional Elective - IV)

Course OQutcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Phase
(Keyword)
IT741PE.1 Explain HCI principles, graphical user interfaces, and 2 iy deeetai Unit 1
" | design goals A
IT741PE.2 Analyze human characteristics and screen design 4 Analyze Unit I
processes
IT741PE.3 Apply window navigation schemes and multimedia 3 Apply Unit III
components
IT741PE.4 Eva!uatg software processes and usability 4 Analyze Unit IV
engineering methods
IT741PE.5 Design cognitive models for user-centered 3 Apply UnitV
*~ | applications
Course Articulation Matrix
o
a o o | 8| s v e | x| @ a3 b = 8 =) 8 S
(72} o ) o
¢ |E|E|8|2 E|E|E|g|2|g|E8|E|28|2 8 |¢2
(]
co1 3 2 1 1 1 1 - 1 - 1 1 3 3 1 2
coz2 3 3 2 2 2 1 - 1 o 1 - 1 3 3 1 2
co3 3 3 3 2 | 2 1 - 1| - 1 - 1 3 3 1 2
co4 3 3 | 3 3 2 1 - 1 - 1 - 2 3 3 1 3
co5 3 3 3 3 2 1 - 1 - 1 - 2 3 3 1 3
Average 30 /28(24(22|18/10| - 10| - | 1.0 5 14 | 3.0 | 3.0 | 1.0 | 2.4
Justification
Aspect Observation / Reasoning
strong (3) | PO1, P02, PSO1, PSO2 - PO1: Comprehensive engineering knowledge of HCI principles and
user interface design. PO2: Complex user experience problem analysis and interaction design
challenges. PSO1: Computer-human interaction systems and interface design
principles. PSO2: User-centered software development methodologies.
Moderate | P03, P04, P012, PS04 - PO3: Design of user interfaces and interaction
(2) patterns. PO4: Investigation of usability issues and user behavior. PO12: Lifelong learning in
evolving HCI technologies. PSO4: Research applications in human-computer interaction.
Minor (1) | P06, P08, P0O10, PSO3 - PO6: Societal impact through accessible and usable
technology. PO8: Ethical considerations in user privacy and data
handling. PO10: Communication skills in documenting design decisions. PSO3: Basic
mathematical models in interface design.
No P05, P07, P09, PO11 - PO5: Limited tool usage emphasis. PO7: No environmental
Mapping sustainability focus. PO9: Primarily individual design work. PO11: No project management
content. )
Cognitive | BTL2-4- 20% understanding concepts, 60% application/analysis, 20% evaluation - User-
Range centered design focus
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: IV /I Department: IT

IT742PE: High Performance Computing (Professional Elective - IV)

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome gy~ Cognitive Domain Linked Unit / |
Keyword Module
Explain modern processor architectures and
1 .
IT742PE memory herapohies 2 Understand Unit [
Analyze parallel computing paradigms and .
IT742PE.2 scalability metrics 4 Analyze Unit II
Apply OpenMP for shared-memory parallel , T
IT742PE.3 programming 3 Apply Unit III
Design MPI-based solutions for distributed :
IT742PE.4 eyshns 3 Apply Unit IV
Evaluate CUDA programming models for :
IT742PE.5 GPU computing 4 Analyze UnitV
Course Articulation Matrix
| & 1 ]
a O - o~ [oe) L w ) ~ o) =) [=] L) ™~ - S 8 <
~£ |o|o|lo|o|lo|c|le|ld|e|Z |l 2| 8|8@ 2
g~ |&|E|E B & EBEE2 2 g g g £|g|¢2
\
. co1 3 121111 ]-1-]- - - - 1 3 2 3 2
Y 313222 -1-1-1-1T-1T-T7T1]3]2[3]2
co3 3 1313 [3 |3 |-1-1°¢-1- - - 2 3 3 3 3
c04 3 13131313 [-1|-1-+ - - 2 3 3 3 3
Cc05 3 1313 (3 ([3]|-1-1- - - - 2 3 3 3 3
Average 3028 24|24 |24 - | - | - | - - - 116 30|26 | 3.0 | 2.6 |
Justification
Aspect Observation / Reasoning
mr’;)'nﬁﬂ P01, P02, PO5, PSO1, PS03 - PO1: Advanced computer architecture engineering
knowledge. PO2: Complex parallel computing problem analysis. PO5: Extensive use of HPC
tools including OpenMP, MPI, CUDA. PSO1: Computer system principles for high-performance
computing. PS03: Mathematical foundations of parallel algorithms.
Moderate | P03, P04, P012, PS02, PS04 - PO3: Design of parallel architectures and
(2) algorithms. PO4: Investigation of performance optimization techniques. PO12: Lifelong
learning in HPC technologies. PSO2: Software development for parallel
applications. PS04: Research applications in high-performance computing.
Minor (1) | -
No P06, P07, P08, P09, P010, PO11 - No societal, environmental, ethical, teamwork,
Mapping communication, or project management focus.
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/design, 20% analysis/evaluation -
Range High-performance computing focus
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. VII Semester

Year/Sem: IV /I Department: IT

IT743PE: Information Retrieval Systems (Professional Elective - V)

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Oltéoine BTL Cognitive Domain Linked Unit /
Keyword Module
Explain information retrieval system ;
TPAIPEL capabilities and functionalities 2 Understand Unitl
Analyze cataloging processes and data .
e structures for IR 4 Analyze Unit I
Apply automatic indexing and document ;
e clustering techniques 3 Apply Ll
Design user search techniques and :
i visualization methods . Apply Unit 1V
Evaluate text search algorithms and :
U7H3EE5 multimedia retrieval 4 Analyze Gt ¥
Course Articulation Matrix
8 Q - | a e, + | mv|lol~n|ola o - ~ - N on <
~£ |9|o|o|o|o|ce|c|c|le|E8|28!128182/12|% ¢
S~ | & || &|& A& A & A& A g & & oA o oA e
co1 3 2 1 1 1 - - - - - - 1 3 2 2 2
co2 3 3 2 2 2 - - - - - - 1 3 3 2 2
co3 3 3 2 3 2 - - - - - - 1 3 3 2 2
Co4 3 3 3 3 3 - - - - - - 2 3 3 2 3
CO5 3 3 3 3 3 1 - 1 = - - 2 3 3 2 3
Average | 3.0 (28 2.2 /24 /22|02| - |02 - - - 14 | 3.0 | 28 | 2.0 | 24
ustification
Aspect Observation / Reasoning
Strong (3) | PO1, P02, PSO1, PSO2 - PO1: Comprehensive IR engineering knowledge and search
algorithms. PO2: Complex information retrieval problem analysis. PSO1: Computer systems
for information processing. PSO2: Software development for search applications.
Moderate P03, PO4, P05, P012, PS04 - PO3: Design of retrieval systems and search
(2) interfaces. PO4: Investigation of search performance and relevance. PO5: IR tool and platform
usage. PO12: Lifelong learning in search technologies. PSO4: Research applications in
information retrieval.
Minor (1) | P06, PO8, PS03 - PO6: Societal impact through information access. PO8: Ethical
considerations in search and privacy. PSO3: Mathematical models in retrieval algorithms.
No P07, P09, PO10, PO11 - No environmental, teamwork, communication, or project
Mapping management focus.
Cognitive BTL 2-4 - 20% understanding concepts, 60% application/design, 20% analysis/evaluation -
Range Information systems focus

\
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

CS745PE: Ad-hoc and Sensor Networks (Professional Elective - 1V)
Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Olitcome BTL Cognitive Linked Unit /
Domain Keyword Module

CS5210E.1 | Explain the fundamental concepts of data 2 Understanding | UnitI - Introduction
organization, abstract data types, and basic to Data Structures
operations on arrays and linked lists.

CS5210E.2 | Apply stack and queue data structures to 3 Applying Unit IT - Stacks &
solve problems involving recursion, Queues
expression evaluation, and scheduling. )

CS5210E.3 | Analyze linked lists, trees, and graphs to 4 Analyzing | UnitIII - Linked
represent hierarchical and network data Lists, Trees &
structures. Graphs

CS5210E.4 | Implement sorting and searching 5 Evaluating Unit IV - Searching
algorithms to evaluate time and space & Sorting
efficiency. Techniques

CS5210E.5 | Design solutions for real-world problems 5 Evaluating Unit V - Case
using appropriate data structures and Studies &
compare their performance. - | Applications |

Course Articulation Matrix - -

S (=] - o~ l =i o o™ ool
82 |zls|s|s|s/s 5|88/ EIE B g g ¢
lr o |E|&| & | &| & | & & & i | = s o 4 o % 4
| U

co1 > 111 ]|1]-1-]-1-"1-141 - [ 1 [ 1 1 2 1

co2 2 | 2 | 2 T 1 - - -1-11]- 1 | 1 2 3 1

co3 2 | 3|2 2 1 - -] - - 1 - 1 2 2 3 1

co4 2 [ 3[2 (=21} -}t -1 @ = 1 - 1 1 2 3 | 1

co5 2 | 3|3 |2 |2 ﬁ;_1_; 111 2 4 % 2 2 3 3 2

Average | 2 | 24| 2 |16 ] 1 02| - | - 02|12 ] - 12 | 1.4 2 28 | 1.2 |

Justification - S

Aspect Observation / Reasoning -

Strong (3) | PSO-3 (Foundation of mathematical concepts) is strongly addressed as data structures
fundamentally rely on mathematical modeling and algorithm analysis (CO2-C05). PO2
(Problem analysis) is key in analyzing and selecting appropriate data structures for problem-
solving (C03-CO5). B

Moderate PO1 (Engineering knowledge), PO3 (Design solutions), PSO-2 (Software

(2) development) are consistently applied through understanding data organization principles
and designing efficient solutions.

Minor (1) PO4 (Investigations), PO5 (Modern tools), PO6 (Society), PO10 (Communication), PO12
(Life-long learning), PSO-1 (Computer systems), PSO-4 (Research) are partially addressed
through basic investigations, tool usage, and communication of solutions.

[ No PO7 (Environment), PO8 (Ethics), PO9 (:I‘eamwork], PO11 (Project management) are not
Mapping directly addressed in this fundamental course focused on individual data structure concepts.
Cognitive | BTL 2-5 (Understanding - Evaluating) - The course effectively progresses from
Range understanding basic concepts to evaluating algorithm efficiency and designing solutions,

. covering essential cognitive levels for data structures.
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: IV /I Department: IT

IT6210E: Human Computer Interaction (Open Elective II)

Course Outcomes

After successful completion of this course, the students will be able to:

- T
Cognitive Domain Linked Unit /
CO Code Course Outcome BTL Keyword Module
CS745PE.1 Explain MANET characteristics and routing 2 Understand Unit1
challenges
CS745PE.2 Anal_yze data transmission methods and 4 Analyze Unit 1
multicast protocols
CS745PE.3 Apply geocaching techniques for ad-hoc 3 Apply Unit I11
networks
CS745PE.4 Desi_gn wireless sensor network 3 Apply Unit IV
architectures
CS745PE.5 | Evaluate mobile robot integration in WSNs 4 Analyze UnitV
Course Articulation Matrix
o
&2 - | ~w|w|elw|lenlolalS |3 | Y388 S
o S 2|2|2|2|2|R|EB|E|g|2| 2| &|E|&|&
o
co1 3121 1|1 - - - - - - 1 3 2 2 2
coz 3 3 2 2 2 - - - - = - 1 3 3 2 2
co3 3 3 3 3 2 - - - - - - 2 3 3 2 3
co4 3 3 3 3 2 - - - - - 2 3 3 2 3
co5 3 3 3 3 2 1 - - T - 2 3 3 2 3
Average 30(28(24 |24 /18|02 | - - - - - 1.6 | 3.0 | 28 | 2.0 | 2.6
Justification -
 Aspect Observation / Reasoning
strong (3) | PO1, PO2, PSO1, PSO2 - PO1: Wireless network engineering knowledge and
protocols. PO2: Complex ad-hoc network problem analysis. PSO1: Computer network systems
and wireless communications. PSO2: Network software development.
Moderate P03, PO4, P05, P012, PS04 - PO3: Design of network architectures and
(2) protocols. PO4: Investigation of network performance and reliability. PO5: Network simulation
and analysis tools. PO12: Lifelong learning in wireless technologies. PSO4: Research
applications in ad-hoc networks.
Minor (1) | P06, PS03 - PO6: Societal impact through wireless applications. PSO3: Mathematical models
in network protocols.
No P07, P08, P09, P010,P0O11 - No environmental, ethical, teamwork, communication, or
Mappin project management focus.
Cognitive BTL 2-4 - 20% understanding concepts, 60% application/design, 20% analysis/evaluation -
 Range | Wireless networks focus
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

IT751PE: Intrusion Detection Systems (Professional Elective - V)
Course Outcomes

After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL | Cognitive Domain Linked Unit /
I Keyword Module
IT751PE.1 | Explain computer security threats and 2 Understand Unit1 1
. intrusion detection concepts
IT751PE.2 Classify network‘and application layer attacks 5 Uriderstasid Unit I1
and attacker profiles
| IT751PE.3 tAp]])ly signature-based detection using Snort 3 Apply Unit 11
ools
\ IT751PE.4 Analy?e anonllaly'detection algorithms and 4T Analyze Unit IV
- behavior monitoring
Evaluate attack trees and correlation ' ) .
" . : 4 Analyze UnitV
| IS techniques for threat detection 4 ]
Course Articulation Matrix
o
‘ £ Q - | a ||l |l S = o = a 8 [ =
A o 3 o) v - - o (=] o | o
|;E‘\1828888mm:\.828$222-
()
co1 3.1 211 1,1 1 5 2 . - - 1 3 2 2 2
Cco2 32 31 2 2 | 2|1 - 2 - - - 1 3 2 2 2
Cco3 3 /132|331 . 2 - - - 1 3 3 2 2
Co4 375 3 |1 3 3131 - 2 - - - 2 3 3 2 3
Cco5 3. 3 3 313 ]1 - 2 - - - 2 3 3 Z 3
Average | 3.0 | 2.8 | 2.2 |24 /24|10 - 20| - - - 14 | 3.0 | 26 | 2.0 | 2.4 |
Justification
Aspect Observation / Reasoning J
strong (3) | PO1, P02, PO8, PSO1 - PO1: Comprehensive cybersecurity engineering knowledge and '
intrusion detection principles. PO2: Complex security threat analysis and detection
challenges. POS8: Strong ethical considerations in security monitoring and privacy
protection. PSO1: Computer security systems and network protection mechanisms.
Moderate | P03, PO4, PO5, P06, PO12, PSO2, PS04 - PO3: Design of detection systems and security
(2) architectures. PO4: Investigation of security incidents and threat patterns. PO5: Security tool
usage including Snort and monitoring platforms. PO6: Societal impact through cyber threat
protection. PO12: Lifelong learning in evolving security technologies. PSO2: Security software
development. PSO4: Research applications in cybersecurity.
Minor (1) | PS03 - Mathematical models in anomaly detection algorithms.
No P07, P09, PO10, PO11 - No environmental, teamwork, communication, or project
Mapping management focus.
Cognitive | BTL 2-4 - 40% understanding concepts, 40% application/analysis, 20% evaluation -
| Range Cybersecurity focus with enhanced understanding level

v, L
[ \’/
Department of Information Technology
Mahatma Gandhi Irstitute of Technology
Chaitanya Bharathi Post
Gandipet, Hydérabad-500 075

Page 90 of 106

cacdioet. Hyderabad-500 075



MR22 - Revised Course Outcome
B.Tech. VII Semester
Year/Sem: 1V /I

Regulation: MR22 Department: IT

IT752PE: Augmented Reality & Virtual Reality (Professional Elective - V)

Course Qutcomes
After successful completion of this course, the students will be able to:

CO Code Conrse Outeome BTL Cognitive Domain Linked Unit /
Keyword Module
IT752PE.1 Explain A.R/VR fundamentals and display 2 | - Unit I
technologies
IT752PE.2 Analyze computer vision and interaction 4 Bonalpze Unit 11
techniques
IT752PE.3 Apply visual perception and rendering 3 Apply Unit 111
principles
IT752PE.4 De51g_n cognitive models for immersive 3 Apply Unit [V
experiences
IT752PE.5 Evalua.te motion tracking and audio 4 Anzlizze Unit v
rendering
Course Articulation Matrix
=)

v v b ) o = o =}
s~ |e|2|2|E2|E|E|R|R\2|2|g|2|2|&|2|¢
o
co1 3 2 1 1 1 - - - - - - 1 3 2 2 2
co2 3 3 2 2 2 - - - - - - 1 3 3 2 2
co3 3 3 3 3 3 - - - - - - 2 3 3 2 3
Co4 3 3 3 3 3 - - - - - - 2 3 3 2 3
Cos 3 3 3 3 3 1 - - - - 2 3 3 2 3

Average | 3.0 | 28 |24 |24 |24 /02| - - - - - 1.6 | 3.0 | 28 | 2.0 | 2.6

ustification

Aspect Observation / Reasoning

Strong (3) | PO1, PO2, PO5, PSO1, PSO2 - PO1: Comprehensive AR/VR engineering knowledge and
immersive technology principles. PO2: Complex interaction design and user experience
problems. PO5: Extensive use of AR/VR development tools and platforms. PSO1: Computer
graphics systems and visualization technologies. PSO2: Interactive software development for
immersive applications.

Moderate | P03, P04, P012, PS04 - PO3: Design of immersive experiences and interaction

(2) patterns. PO4: Investigation of user behavior and system performance. PO12: Lifelong learning
in evolving AR/VR technologies. PS04: Research applications in immersive computing.

Minor (1) | P06, PS03 - PO6: Societal impact through immersive technology
applications. PS03: Mathematical foundations in computer graphics.

No P07, P08, P09, P010, PO11 - No environmental, ethical, teamwork, communication, or

Mapping project management focus.

Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/design, 20% analysis/evaluation -

Range Immersive technology focus

<
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

CS754PE: Blockchain Technology (Professional Elective - V)
Course Outcomes

After success
AET successt

f}"&rmﬂeLonof this course, the students will be able to:
e % P R —
CO Code Course Outcome BTL | Cognitive Domain Linked Unit /
Explain blockchai d Keyword Module
CS754PE.1 ockchain concepts an .
. | cryptocurrency fundamentals 2 Understand Unit]
Analyze blockchain extensibility and digital
(3794PE2 identity concepts 4 Analyze UnitII
Apply blockchain science concepts t ari
CS754PE.3 s PRI anons 3 Apply Unit 111
Implement tokenization and currenc .
CS754PE.4 multiplicity y 3 Apply Unit IV
Evaluate technical chall
CS754PE5 | Pvaa engesandregulatory | Analyze Unit v
Course Articulation Matrix
2 Q o - ~ - | o <
~2 888‘5‘888885539,9,33
S~ e slelRlEala|a 82|28 |2]| 2|9 -8
co1 3 2 1 1 1 1 - 2 - - - 1 3 2 2 2
Co2 3 3 73 2 2 1 - 2 - - - 1 3 2 2 2
Cco3 3 3 3 3 2 1 - 2 - - - 2 3 3 2 3
Co4 a 3 3 3 2 1 - 2 | - - 2 3 3 2 3
Co5 3 3 3 3 2 2 - 3 | - - - 2 3 3 2 3
Average 30/28 24 /2418 1.2 - |22 - - - 16 | 3.0 | 26 | 2.0 | 2.6
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, PO8, PSO1 - PO1: Comprehensive blockchain engineering knowledge and
distributed ledger principles. PO2: Complex decentralized system problem
analysis. PO8: Strong ethical considerations in cryptocurrency and smart
contracts. PSO1: Distributed computer systems and consensus mechanisms.
Moderate | PO3, PO4, P06, PO12, PSO2, PSO4 - PO3: Design of blockchain applications and smart
(2) contracts. PO4: Investigation of blockchain performance and scalability. PO6: Societal impact
through decentralized applications. PO12: Lifelong learning in evolving blockchain
technologies. PSO2: Blockchain software development. PSO4: Research applications in
distributed systems.
Minor (1) | PO5, PS03 - POS5: Basic blockchain tool usage. PSO3: Cryptographic mathematics foundations,
No P07, P09, PO10, PO11 - No environmental, teamwork, communication, or project
Mapping management focus. _
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/analysis, 20% evaluation -
Range Blockchain technology focus
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: IV /I Department: IT

CS755PE: Software Process & Project Management (Professional Elective - V)

Course OQutcomes
After successful completion of this course, the students will be able to:

CO Code Course Outoins BTL Cognitive Domain Linked Unit /
Keyword Module
Explain software process maturity models .
CS755PE.1 and frameworks 2 Understand Unit [
CS75S5PE.2 Analyze software economics and lifecycle 4 Analyze Unit 11
phases
Apply workflow planning and checkpoint ;
CS755PE.3 TOCEREES 3 Apply Unit I11
Design project organizations and control ;
CS755PE.4 i i e 3 Apply Unit IV
Evaluate project metrics and future ;
CS755PE.5 DraEtices 4 Analyze UnitV B
Course Articulation Matrix
£2 lz|als|2ls(s|s|slslg|8 8/23|8/8|3
= [=]
§ o - -4 SR &8/ 2|22 SO A A - - - GO -
co1 2 2 2 2 1 1 1 2 2 2 3 2 2 3 1 2
coz 2 3 2 2 1 1 1 2 2 2 3 2 Z 3 1 2
CO3 2 3 3 3 2 1 1 2 3 3 3 2 2 3 1 3
co4 2 3 3 3 2 1 1 2 3 3 3 2 2 3 1 3
Co5 2 3 3 3 2 2 1 2 3 3 3 3 2 3 1 3
Average | 2.0 (28|26 |26 16|12 |10 20 26| 26 | 3.0 | 22 | 2.0 | 3.0 | 1.0 | 2.6

Justification

Aspect Observation / Reasoning

Strong (3) | PO11, PSO2 - PO11: Comprehensive project management knowledge and software
development methodologies. PSO2: End-to-end software process management and
development lifecycle.

Moderate | PO2, PO3, PO4, P08, P09, P010, PO12, PSO4 - PO2: Problem analysis in project planning and

(2) resource allocation. PO3: Design of software processes and workflows. PO4: Investigation of
project metrics and performance. PO8: Ethical considerations in project
management. PO9: Teamwork and collaboration in project
environments. PO10: Communication skills in project documentation and
reporting. PO12: Lifelong learning in project management practices. PSO4: Research
applications in software engineering processes.

Minor (1) | PO1, PO5, PO6, P07, PSO1, PSO3 - PO1: Basic engineering knowledge
application. POS5: Project management tool usage. PO6: Societal impact through project
outcomes. PO7: Environmental considerations in project planning. PSO1: Computer system
project contexts. PSO3: Basic mathematical project metrics.

No i

Mapping _

Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/analysis, 20% evaluation - Software

Range management focus '
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VIII Semester

Year/Sem: IV /Il Department: IT

ITB61PE: Web & Database Security (Professional Elective - VI)
Course Outcomes

After successful completion of this course, the students will be able to:

CO Code Course Outcome prL |~ Cosnitive Domain Linked Unit /
Exolai : Keyword Module
IT861PE.1 xplain web security landscape and
| cryptography applications 2 Understand Unit1
IT861PE.2 Analyze privacy protection techniques and
server security 4 Analyze UnitIl
IT861PE.3 | APPly database access control models and .
: &3 | policies 3 Apply Unit I11
Implement security re-engi ing fi
ITS ] y re-engineering for .
ﬂ databases 8 3 Apply Unit IV
Evaluate future trends in database pri
ES61PE.5 el Sea atabase privacy 4 Analyze UnitV
Course Articulation Matrix
E =} =) ) N
- o~ o <
& 5|8|8/3|8|8|s|8 8/3|z|5/g/g|3 3
co1 3 2 |1 1|11 }{-]2]- - - 1 3 2 2 2
co2 3 3 |2 |22 ]|1]|-}|2]- - - 1 3 3 2 2
co3 3 3 1313 [3 |1 2 | - - - 2 3 3 2 3
co4 3 313 (3[3]1 2 | - - - 2 3 3 2 3
Co5 3 |33 (3|13 [2{-1]3]- - - 2 3 3 2 3
Average 30 2824|2424 (12| - 22| - - - 116 | 30|28 20|26
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, POS, PO8, PSO1, PSO2 - PO1: Comprehensive web and database security
engineering knowledge. PO2: Complex security vulnerability analysis and protection
mechanisms. POS5: Extensive security tool usage and database protection platforms. PO8: Strong
ethical considerations in data privacy and access control. PSO1: Computer security systems and
database protection. PSO2: Security software development for web applications.
Moderate | PO3, P04, PO6,P012, PSO4 - PO3: Design of security architectures and access control
(2) systems. PO4: Investigation of security threats and vulnerability assessment. PO6: Societal
impact through data protection and privacy. PO12: Lifelong learning in evolving security
technologies. PSO4: Research applications in cybersecurity.
Minor (1) | PSO3 - Cryptographic mathematics and security algorithms.
No P07, P09, PO10, PO11 - No environmental, teamwork, communication, or project management
Mapping | focus.
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/analysis, 20% evaluation -
Range Comprehensive security focus

i k'ZL/
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Regulation: MR22

IT862PE: Di

MR22 - Revised Course Qutcome
B.Tech. VIII Semester
Year/Sem: IV /II

gital Forensics (Professional Elective - VI)

Department: IT

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outconie BTL Cognitive Domain Linked Unit /
Keyword Module
Explain cybercrime types and digital ;
IT862PE.1 forensics concepts 2 Understand Unit
Analyze forensic duplication and data .
MB62PE.L collection methods . Analyze Seikl
Apply forensic analysis and validation :
IT862PE.3 techniques 3 Apply Unit I
Evaluate current forensic tools and ;
I 4| . ;
T862PE4 investigation methods 4 Analyze Uniclv
Design forensic procedures for mobile ;
IT862PE.5 devices 3 Apply UnitV
Course Articulation Matrix
E = =) — o~ o=t o~ ™ <
o N+ 1| Y |0
- el el e - - - =) =) =) ©
S = s 2|22/ |2 2|8 Sl 2 |8 (R | 2|E
co1 3 2 1 1 i 1| -3 /- - - il 3 2 2 2
co2 3 3 | 2 2 | 2 1| -3 ]- - - 1 3 3 2 2
co3 3 3+ 2 | 3 | 3 1|1-13]- - - 2 3 3 2 3
Co4 3 3 3 3 3 1 - 3 - - - 2 3 3 2 3
Ccos 3 3 /3|13 (3[2]|-13]- - - 2 3 3 2 3
Average 30 28|22 |24 |24 (12| - |3.0] - - - 1.6 | 3.0 | 28 | 2.0 | 2.6
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PO2, POS5, P08, PSO1 - PO1: Comprehensive digital forensics engineering knowledge and
investigation principles. PO2: Complex forensic evidence analysis and recovery
challenges. PO5: Extensive forensic tool usage and data recovery platforms. PO8: Strong ethical
and legal considerations in digital evidence handling. PSO1: Computer forensic systems and
investigation methodologies.
Moderate | PO3, PO4, PO6,P012, PSO2, PSO4 - PO3: Design of forensic procedures and investigation
(2) workflows. PO4: Investigation of digital evidence and crime patterns. PO6: Societal impact
through cybercrime investigation. PO12: Lifelong learning in evolving forensic
technologies. PSO2: Forensic software development and tool customization. PSO4: Research
applications in digital forensics.
Minor (1) | PS03 - Mathematical analysis in data recovery algorithms.
No P07, P09, PO10, PO11 - No environmental, teamwork, communication, or project management
Mapping | focus.
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/analysis, 20% evaluation - Digital
Range investigation focus

v LU
\
o
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Regulation: MR22

MR22 - Revised Course Outcome
B.Tech. VIII Semester

Course Outcomes
[.ws_ful completion of this course, the students will be able to:

Year/Sem: 1V /II
CS862PE: Distributed Systems (Professional Elective - Vi)

Department: IT

CO Code Course Outcome prL ~ Cognitive Domain Linked Unit /
EXplaln A Keyword Module
J plain distributed system characteristics
(hBeRLE.d | and models 2 Understand Unit
Analyze inter-process communication
CS862PE2 | T e P 4 Analyze Unit I1
Apply remote invocation and object :
CS862PE.3 distribution 3 Apply Unit I11
Design distributed file systems and peer-to- :
. eer networks 3 Apply UnitI¥
Evaluate transaction management and ;
CS862PE.5 replication & *3 4 Analyze UnitV
Course Articulation Matrix
=]
aQ |l | m e n o ~Nel ] © — ~ ru-a o~ o <
~& S| lo|lec|lo|e|lo|le|ld|le| 2|l =29 |08
g A A& &M & ARl s &I 2R 22
\
 co1 3|21 [ 12 - - -[-]-]-11]3]z21]z2]2]
C02 3 3 2 2 2 - - - - - - 1 3 3 2 2
Co3 3 3 3 3 2 - - - - - - 2 3 3 2 3
Cco4 3 3 3 3 2 - - - - - - 2 3 3 2 3
C05 3 3 3 3 2 - - - - - - 2 3 3 2 3
Average (302824 [24[18] - | - | - | -] - - |16 ]30]28]20] 26
ustification
Aspect Observation / Reasoning
Strong (3) | PO1, P02, PSO1, PSO2 - PO1: Comprehensive distributed systems engineering knowledge and
architecture principles. PO2: Complex distributed computing problem analysis and scalability
challenges. PSO1: Distributed computer systems and network architectures. PS02: Distributed
| software development and system integration.
Moderate | PO3, PO4, PO5, PO12, PSO4 - PO3: Design of distributed architectures and communication
(2) protocols. PO4: Investigation of system performance and reliability issues. PO5: Distributed
computing tools and platforms. PO12: Lifelong learning in distributed
technologies. PSO4: Research applications in distributed computing.
Minor (1) | PS03 - Mathematical models in distributed algorithms.
No P06, PO7, P08, P09, P010, PO11 - No societal, environmental, ethical, teamwork,
Mapping | communication, or project management focus. ol
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/design, 20% analysis/evaluation -
Range Distributed computing focus

TS
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\

MR22 - Revised Course Qutcome
B.Tech. VIII Semester
Regulation: MR22 Year/Sem: IV /Il

CS863PE: Deep Learning (Professional Elective - VI)

Course Qutcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive Domain Linked Unit /
CO Code Course Outcome BTL Keyword Module
CS863PE.1 i)gzll:llsn artificial neural networks and basic 5 I —— Unit1
CS863PE.2 ;\lggll}irt;::nssupervised learning networks and 3 Apply Unit 11
CS863PE.3 Implement d.eep feedforward networks and 3 Apply Unit I11
backpropagation
CS863PE.4 ﬁg:rll)irrzlge regularization methods for deep 4 Analyze Unit IV
CS863PE.5 g::llju;;edzitlmlzanon strategies for training 4 Analyze UnitV
Course Articulation Matrix
o
-] - el wmloln|lolal - N - o o <
A - A - =) o =] =]
st E|E|EEEEE TR R 2|2|&2 2|Z 2
Co1 3 2 1 1 1 - - - - - 1 3 2 3 2
coz 3 31242 ]2 - - - - 1 3 3 3 2
Cco3 3 3 | 343 |3 - - - - - - 2 3 3 3 3
co4 3 3 | 343 |3 - - - - - - 2 3 3 3 3
CO05 3 3 | 393 | 3 - - - - - - 2 3 3 3 3
Average 30(28 |24 (24|24 - - - . - - 16 | 3.0 | 28 | 3.0 | 2.6
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, P02, PO5, PSO1, PSO3 - PO1: Comprehensive deep learning engineering knowledge and
neural network principles. PO2: Complex pattern recognition problem analysis and model
optimization. PO5: Extensive deep learning framework usage and Al tools. PSO1: Al computing
systems and neural network architectures. PS03: Advanced mathematical foundations of deep
learning algorithms.
Moderate | PO3, PO4, PO12, PSO2, PSO4 - PO3: Design of neural network architectures and learning
(2) models. PO4: Investigation of model performance and generalization. PO12: Lifelong learning in
evolving Al technologies. PSO2: Al software development and model
deployment. PS04: Research applications in artificial intelligence.
Minor (1) | -
No P06, PO7, PO8, P09, PO10, PO11 - No societal, environmental, ethical, teamwork,
Mapping communication, or project management focus.
Cognitive | BTL 2-4 - 20% understanding concepts, 60% application/implementation, 20%
Range analysis/evaluation - Advanced Al focus

LI O
Ly
Department of Infoffmation Technology
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MR22 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR22 Year/Sem: II1 /II Department: IT

IT862PE: Digital Forensics (Professional Elective - VI)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked Unit/ |
CO Code Course Qutcome BTL Domain M
odule
Keyword
IT611PE.1 | Explain the fundamental concepts, 2 Understanding Unit I: Introduction &
‘ architecture, and types of biometric systems Handwritten

along with performance measures and Character Recognition

applications.

IT611PE.2 | Analyze various biometric technologies 4 Analyzing Unit II: Face, Retina &
including face, retina, iris, vein, and Iris Biometrics
fingerprint recognition systems and their
working principles.

IT611PE.3 | Evaluate privacy concerns in biometric 5 Evaluating Unit III: Privacy &

i systems and apply cryptographic Biometric
| techniques for enhancing security in Cryptography
multimodal biometrics.

IT611PE.4 | Design watermarking techniques for 6 Creating Unit IV: Watermarking
biometric data protection and assess their Techniques &
robustness against various attacks. Biometrics

IT611PE.5 | Develop image enhancement techniques 6 Creating Unit V: Image
and implement biometric standards for Enhancement &

\” interoperable systems. Biometric Standards
Course Articulation Matrix
= =) - ~ - o~ o
=2 |3|sls|zlelsls|s/e|S|2|8|8/2|8]3
o~ S T e I e e R -/ - -V A O
(=}
. co1 2 |2 |1 |21l [-[2f-T1}-111]2/[131]1]1
coz2 2 3 2 2 2 1 - 1 - 2 - 2 2 2 2 2
co3 2 3 2 3 2 2 - 3 - 2 - 2 2 2 2 2
co4 2 2 3 2 2 1 - 2 - 2 - 2 2 3 2 3
CO05 2 2 3 2 2 2 - 2 - 2 - 2 2 3 2 3
Average 2 |24|22/22|18|14| - |18 - | 1.8 - 1.8 2 22 | 1.8 | 2.2
Justification

Aspect Observation / Reasoning

Strong (3) | PO2 (Problem Analysis) - Strongly addressed through analysis of biometric technologies and their
performance. PSO-2 (Software Development) - Key in developing biometric algorithms and
systems. PSO-4 (Research) - Essential for designing new biometric techniques and standards.

Moderate PO1 (Engineering Knowledge), PO3 (Design Solutions), PO4 (Investigations), PO5 (Modern Tools),

(2) P08 (Ethics), PO12 (Life-long Learning), PSO-1 (Computer Systems) - Biometric principles, system
design, experimental analysis, tool usage, ethical considerations, and continuous learning are consistently
applied. ]

Minor (1) PO6 (Society), PO10 (Communication), PSO-3 (Mathematical Concepts) - Societal impact, technical

| communication, and mathematical foundations are partially addressed.

No PO7 (Environment), PO9 (Teamwork), PO11 (Project Management) - Environmental aspects,

Mapping collaborative work, and project management are not emphasized in this technical biometrics course.

Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from fundamental concepts to

Range designing and developing biometric security solutions. _
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Regulation: MR22

MR22 - Revised Course Outcome

B.Tech. VI Semester

IT6110E: Java Programming (Open Elective - 1)

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: II1 /II

Department: IT

Cognitive P :
t
CO Code Course Outcome BTL Domain Ei secn!
/ Module
Keyword |
Apply object-oriented programming principles ;
HSLIRE.1 to develop solutions for computational problems. 3 Apply Bl
Implement robust applications using exception :

. s s UnitlI

ITE13054 handling and file input/output operations. 2 Apply mit
Develop modular programs using packages :

) t 111

IT6110E.3 and manage data collections efficiently. 3 Apply i
Build concurrent and database-connected :

. A . : Unit [V
IT6110k4 applications using multithreading and JDBC. i Analyze o
IT6110E.5 De51g_n mteracpve desktop .appllce.xtlons with 6 Create Unit V

graphical user interfaces using Swing.
Course Articulation Matrix
(=]
& Q -  aN|em || |l ||l S - | = 2 Py =
A - v-4 v = (= =} Q
st |2 Ejg|E|E 2222 g g8 & & &%
o
co1 3 2 2 - - - - - - - - 1 3 2 1 -
Cco2 3 2 2 - 1 - - - - - - 1 3 1 - -
Cco3 3 2 2 - 1 - - - - 2 - 1 3 1 - -
Co4 3 3 7 1 2 - - - - - - 2 3 1 1 -
Co5 3 3 3 - 2 - - - - - - 2 3 1 1 -
Average 3.0 24(22|02 12| - - - - - - 1.4 | 3.0 | 1.2 | 0.6 -
ustification
Aspect Observation / Reasoning
Strong (3) PO1, PSO2: The course delivers core engineering knowledge of OOP and Java, forming the
foundation for software development.
Moderate P02, PO3: Students analyze problems to apply OOP concepts and design/develop software
(2) solutions.
Minor (1) P05, PO12, PSO1, PS03, PS04: Use of IDEs and JDBC; learning a complex language;
foundational programming; logical thinking; application development.
No Mapping | PO4, P06, PO7, PO8, P09, PO10, PO11: No content on investigation, societal impact, ethics,
teamwork, communication, or project management.
Cognitive BTL 3-6: Appropriate progression from application to creation. Distribution: L0% M80%
Range H20% (Good for Year 3).

A
|
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MR22 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR22 Year/Sem: I1I /II Department: IT
IT6120E: Object Oriented Programming using C++ (Open Elective - 1)
Course Qutcomes
After successful completion of this course, the students will be able to:
Cognitive | 1.0k Unit
CO Code Course Outcome BTL Domain / Module
Keyword
IT6120E.1 Utilize C++ constructs and object-oriented principles 3 Apply Unit I
" | to structure programs. -
Implement data abstraction by designing and using Appl Unit 11
IT6120E.2 y 3 pply
classes with constructors and destructors.
IT6120E.3 Develop hierarchical software solutions using 4 Analyze Unit 11
™ | inheritance and runtime polymorphism. _
[ -
1 Implement custom 1/0 operations Unit 1V
| IT6120E.4 | and extend language functionality through operator 3 Apply "
. overloading. I
( Build robust applications 3 Apply UnitV
L1T6120E'5 by incorporating exception handling mechanisms.
Course Articulation Matrix
T T 1 [ |
2 2 “lalow|elw|loe|ln|le|e| 3
~g °ocle|lo|c oo |2 22|09
o — & | & | & | A | A | A | A | A &
o
co1 3 122 - - - -
co2 3 |2 |2 5 S P -
co3 3 /13]|13]- - - = -
C04 3 | 2] 2] - - i - -
C05 3 | 2| 2 - “ | = - -
Average 3022|122 - 5 5 - - -
Justification :
“Aspect | Observation / Reasoning
strong (3) PO1, PSO2: Provides deep knowledge of C++ and OOP, a fundamental software development
skill.
Moderate P02, PO3, PSO1: Analyzing problems for OOP solutions, designing class hierarchies, and
(2) | foundational programming.
Minor (1) PO12, PS03, PS04: Learning a complex language; logical structuring; basic application
development. :
m P04, PO5, P06, PO7, PO8, P09, PO10, P0O11: No investigation, modern tools, societal impact,
ethics, teamwork, communication, or project management.
Cognitive | BTL 3-4: Focused on application and analysis. Distribution: L0% M100% H0% (Could be’J
Range improved with higher-order tasks).

|
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Regul

IT7210E: Ful

MR22 - Revised Course Qutcome
B.Tech. VII Semester

ation: MR22 Year/Sem: VI /I

1 Stack Development (Open Elective - II)

Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

Department of Information Techndlogy
Mahatma Gandhi Institute of Technology | s

kS

Chaitanya Bharathi Post ¥
Gandipet, Hyddrabad-500 075

Cognitive . ]
CO Code Course Outcome BTL Domain Linlsed Bnit
Keyword / Module
Explain the architecture of full-stack web applications
IT7210E.1 | and the role of components like Node.js, MongoDB, 2 Understand Unit
Express, React, and Angular.
Develop server-side applications using Node.js to
IT7210E.2 | handle file systems, streams, and implement 3 Apply Unit I
HTTP/HTTPS services.
Implement data models and perform CRUD
IT7210E.3 | operations using MongoDB for managing data in web 3 Apply Unit [11
applications.
IT7210E.4 Build s.erver-s.lde APIs using Express.js and construct 3 Apply Unit [V
dynamic user interfaces using Angular.
Design interactive and stateful user interfaces by _
IT7210E.5 | implementing React components, lifecycle methods, 4 Analyze UnitV
and routing. N
Course Articulation Matrix
o i N b o 3] oy
-] - N ; ||| |nlel o g = 2 b 8 a S
% S| o
SE | 2|E|R|E|E|E|E|E|RB|2|2|2|2 |2 2g|¢&
o
Co1 3 2 1 B 1 - = - - - - 1 2 2 1 -
coz 3 2 2 - 2 - - - . - - 1 3 2 1 -
co3 3 [ 2|2 -[2/|-|]-1-1"+ - . 1 3 3 1 -
Cco4 333 | - |12 | -]=1°=/}c¢= r - Z ; g ; =
CcoS 3 3 5 - 2 - . - - % : -
Average | 3 |24 /22| - |18 - | - | - | = | = - |14 28|22 14| -
Justification
Aspect Observation / Reasoning '
St::)ng (3) | PO1, PSO2: Provides comprehensive knowledge of modern full-stack technologies (PO1) and
develops core software development skills for web applications (PSO2). -
Moderate P02, PO3, PO5, PSO3: Students analyze requirements to select technologies (P0O2), design and
(2) develop solutions (P03), use development tools and frameworks (P0O5), and apply data
modeling concepts (PSO3). .
Minor (1) PSO1, PSO4: Provides a foundational understanding of web system architecture (PSO1) and
applies computing concepts to build applications (PSO4). _ _ —
No Mapping | PO4, P06, PO7, P08, P09, P010, PO11, PO12: The syllabus does not mcl‘ude investigation o
complex problems, societal impact, ethics, teamwork, communication, project management, or
life-long learning. . :
Cognitive BTL 2-4: The course focuses on Understanding, Application, and Analysis. To meet th%,?.g-séoé
Range 10 target, it should incorporate a Remembering (BTL 1) and an Evaluating/Creating ( -6)
outcome.
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. VII Semester

Year/Sem: VI /I Department: IT

IT7220E: Scripting Languages (Open Elective - II)

Course Outcomes

After successfu

| completion of this course, the students will be able to:

Cognitive | . ot Unit |
CO Code Course Qutcome BTL Domain / Module
Keyword
IT7220E.1 Develop web applications and graphical interfaces 3 Apply Unit I
using Ruby, Rails, and the Ruby Tk toolkit.
Extend Ruby applications by integrating C libraries
IT7220E.2 | and embedding the Ruby interpreter in other 6 Create Unit I
\ languages.
I Differentiate scripting from system programming
IT7220E.3 | and implement Perl scripts using its fundamental 4 Analyze Unit 11
constructs.
Build complex Perl applications by utilizing advanced
IT7220E.4 | features like modules, objects, and internet-aware 3 Apply Unit IV
? functionalities.
Create system administration scripts and graphical
IT7220E.5 | interfaces by applying TCL fundamentals and the Tk 6 Create UnitV
toolkit.
Course Articulation Matrix
o =] - o~ - (] 5] <+
=2 g /8/s|s's/s/5 885 5|5 B 8|8 ¢
o — B | A | A | B BB g - & e - - -9
(]
co1 3 2 2 - 2 - - -] - - 1 3 1 1 -
coz 3 3 3 2 3 - . - - - - 2 3 2 3 -
Cc0o3 3 3 2 - - - - - - - 1 2 2 1 -
~co4 | 3|2 |2 |-[]2/|-|-]-]-7]- - 1 | 3 1 1 -
Cco5 3 2 2 - 2 - 2 - - c - 1 3 1 1 -
| Average | 3 | 2.4 |22 04 18| - - - - - - 1.2 | 28 | 14 | 1.4 -
Justification
Aspect Observation / Reasoning
Strong (3) PO1, PSO2: Provides comprehensive knowledge of multiple scripting languages (PO1) and
practical application development skills (PS02).
Moderate P02, P03, PO5: Analyzing problems for scripting solutions, designing integrated systems, and
(2) using various programming tools and interpreters (PO5).
" Minor (1) P04, PSO1, PS03, PSO4: Investigation in language integration (PO4), foundational
programming concepts (PSO1), logical structuring (PS03), and research applications (PSO4).
No Mapping | P06, PO7, P08, P09, PO10, PO11, PO12: No content on societal impact, environment, ethics,
teamwork, communication, project management, or life-long learning.
Cognitive BTL 3-6: Excellent focus on application, analysis, and creation. Distribution: L0% M60%
Range H40%

g
lr l_ \ \./'K
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MR22 - Revised Course OQutcome
B.Tech. VIII Semester
Year/Sem: 1V /II

Regulation: MR22 Department: IT

IT8310E: Introduction to Big Data Technologies ((Open Elective - III)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked Unit
CO Code Course Outcome BTL Domain Keyword | / Module
IT8310E.1 Explain the fundamental characteristics of Big Data 2 Underseani Unit I
and the roles of Hadoop and cloud computing.
Analyze the Hadoop ecosystem
IT8310E.2 | and demonstrate the use of HDFS, MapReduce, and | 4 Analyze Unit Il
YARN.
IT8310E.3 Employ_Hlye for SQL-like querying and Pig for data 3 Apply Unit III
flow scripting to analyze large datasets.
IT8310E.4 Design workﬂow.plpelmes using Oozie 5 Eosluzte Unit IV
and compare various NoSQL data models.
Implement data coordination services using ;
2 UnitV
IBITORS ZooKeeper and data transfer using Sqoop. 3 ApPly m
Course Articulation Matrix
£ |nla|mls vl v w|le o lg|alglylal g
st |E2|E B8R E|E|E 2lg|g g/2|2 2
o
Co1 3 2 1 - 1 - - - - - - 1 2 3 2 -
co2 3 3 2 1 3 - - - - - - 2 2 3 2 -
Cco3 3 3 2 - 3 - - - - - 1 2 2 2 -
Co4 3 3 3 2 3 - - - - - 2 3 2 3 -
cos 3 3 2 1 3 - - - - - - 2 2 2 2 -
Average | 3.0 (2.8 | 2.0 | 08| 2.6 | - - - - - - 1.6 | 22 | 24 | 2.2 =
ustification
Aspect Observation / Reasoning

Strong (3) | PO1, P02, P05, PSO3: Comprehensive knowledge of Big Data frameworks (P0O1), analytical
evaluation of technologies (P02), use of modern tools (PO5), and distributed computing
models (PSO3). .

Moderate P03, P04, PSO2, PS04: Designing data pipelines and models (PO3), investigating NoSQL and

(2) system configurations (PO4), developing data-intensive applications (PSO2), relevance to
modern computing applications (PS04).

Minor (1) P012, PSO1: Continuous learning in evolving field (P012), understanding distributed system
architecture (PSO1).

No P06, P07, P08, P09, PO10, PO11: No coverage of societal impact, sustainability, ethics,

Mapping teamwork, communication, or project management. :

Cognitive BTL 2-5: Excellent cognitive spread from Understanding to Evaluation. Distribution: L20%

Range M60% H20%

<Al
\" l g /
Department of Inferiiation Technology
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MR22 - Revised Course Outcome
B.Tech. VIII Semester

Year/Sem: IV /II Department: IT

IT8320E: Introduction to DevOps (Open Elective - I11)
Course Qutcomes

After successful completion of this course, the students will be able to:

Regulation: MR22

Cognitive . .
CO Code Course Outcome BTL Domain Linked Unit
/ Module
Keyword
Explain the principles of DevOps, Agile, and ITIL ;
IT8320E.1 P P5, BLE,
frameworks and the concept of continuous delivery. . Understand i
‘ IT8320E.2 Ana!yze the llnﬂuen_ce of ]_)evOps on software. . 4 Analyze Unit 11
architecture, including microservices and resilience.
Implement source code management using Git and :
IT8320E. ; 8 &
L k3 containerization with Docker. 3 Apply N
IT8320E.4 Builfi continuous int.egration pipelines using 3 Apply Unit IV
Jenkins and manage infrastructure as code.
IT8320E.5 Eva.luate a.utomated testmg_and deplo'ym.e_nt tools 5 Evaluate Unit V
for improving software quality and reliability.
Course Articulation Matrix
o
& Qo S I W I T, W Y- I S SO (" N B e o = o 2 =2
74 - - - =] o (=] =)
s~ |8 282 &|2/R /2 § g/8 2|2 2 g2
[
co1 3 2 1 - 1 - - - - 1 1 2 1 1 -
co2 3 3 3 1 2 - . - . - £ 1 2 3 1 2
co3 3 2 2 - 3 - - - - 5 - 1 2 3 1 1
Co4 3 2 2 - 3 - - - - - 1 1 2 3 1 1
Co5 3 3 2 1 3 - - - - - 1 2 3 3 1 2
Average | 3.0 | 2.4 (2.0 | 0.4 |24 | - - - - - 06 | 1.2 | 14 | 28 1.0 | 1.4
ustification
Aspect Observation / Reasoning

Strong (3) | PO1, POS5, PSO2: Foundational knowledge of DevOps practices (PO1), extensive use of
automation tools (PO5), core software development lifecycle skills (PS02).
Moderate P02, P03, PO11, PO12: Analyzing software delivery challenges (P02), designing pipelines

(2) and architectures (PO3), project management through pipeline orchestration (P011),
continuous learning of new tools (P012).

Minor (1) P04, PSO1, PSO4: Investigating tool efficacy (PO4), understanding system operations (PSO1),
applying DevOps to IT problems (PS04). .

No P06, PO7, P08, P09, PO10: No coverage of societal impact, environment, ethics, teamwork,

Mapping or communication. R—

Cognitive BTL 2-5: Strong cognitive spread from Understanding to Evaluation. Distribution: L20%

Range M60% H20%

N k
‘ \ S \J‘f/
ion Technology
rtment of Information
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Regulation: MR22

MR22 - Revised Course Qutcome
B.Tech. VI Semester

Year/Sem: III /11 Department: IT

ME6220E: Renewable Energy Sources (Open Elective)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive ; :
CO Code Course Outcome BTL Domain Linked Unit
Keyword / Module
Describe the global and national energy scenario

ME6220E.1 | and explain the need for renewable energy 2 Understand Unit [
development.

Identify the principles of solar energy conversion

ME6220E.2 | and list the components of solar thermal and 1 Remember Unit 1
photovoltaic systems.

Apply the principles of wind energy conversion :

MEGZEDES to calculate the power potential fgi, a given site. = Apply Unit i
Classify biomass resources and apply the

ME6220E.4 | principles of different biomass conversion 3 Apply Unit IV
processes.

ME6220E.5 Explain the working principles of ocean, 2 Understand Unit V
geothermal, and small hydro energy systems.

Course Articulation Matrix
E =] ~ ™~ <+ " O ~ @ & =) - N — o~ [5e) <
SE|E|B 8|5 8|88 8|8 5|8|8|E|E|E B
Cco1 3 2 - - - 3 3 1 - - - 2 - - - 2
coz2 3 1 - - - 1 1 - - - - 1 2 - - 1
Co3 3 2 1 - - 2 2 - - - - 1 2 1 - 1
Co4 3 2 ¥ - - 2 2 - - - - 1 2 1 - 1
Co5 3 2 - - - 2 2 - - - - 1 2 - - 1

Average [ 3.0 | 1.8 | 04 | - - 120/[/20]|02] - - - 1.2 | 2.0 | 0.4 - 1.2

ustification

Aspect Observation / Reasoning

Strong (3) | PO1, P06, PO7: Provides fundamental engineering knowledge of renewable energy systems
(PO1). Directly addresses environmental sustainability and societal impact (P06, PO7).

Moderate P02, PSO1: Involves problem analysis related to energy potential and system selection (P02).

(2) Covers foundational principles of energy engineering systems (PSO1).

Minor (1) P03, P08, P012, PSO2, PS04: Light design aspects in system application (P03), introduces
ethical energy use (P08), fosters life-long learning in a critical field (P0O12), applies basic
engineering principles (PS02), and connects to energy application contexts (PS04).

No P04, PO5, P09, PO10, PO11, PSO3: No content on investigation, modern tool usage,

Mapping teamwork, communication, project management, or advanced mathematical concepts.

Cognitive BTL 1-3: Focuses on Remembering, Understanding, and Applying concepts. Distribution:

Range L60% M40% H0% (Aligns closely with the 40-60-0 target, slightly high on Lower Order).

o\l
L\ .
DepartmenMM Technology
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MR22 - Revised Course Outcome

B.Tech. VII Semester .
Regulation: MR22 Year/Sem: 1V /I Department: IT

CE7220E: Solid Waste Management (Open Elective)

Course Outcomes |

After successful completion of this course, the students will be able to:
Cognitive < :

CO Code Course Outcome BTL Domain Finlced Uitie
/ Module
Keyword
Define solid waste and explain the elements of

CE7220E.1 | integrated solid waste management as per Indian 2 Understand Unit
regulations.

D = . : :

CE7220E.2 escrl})e the engineering systems for solid waste 2 Understand Unit1I
collection, storage, and transportation.

Apply processing techniques for resource and energy

CE7220E.3 | recovery from solid waste through composting and 3 Apply Unit I1I
thermal conversion.

Analyze landfill design considerations ;

CE7220E.

i and evaluate leachate control methods. 4 Analyze i
Classify hazardous wastes and explain their disposal
CE7220E.5 | methods, including biomedical and e-waste 2 Understand UnitV
management.
Course Articulation Matrix

2o N+l S b N 70 (. ¢ =
~L£ |9o|o|lo|o|jeo|ec|leo|o|le| 8|3 3!8I 2] 82|8%
O, | B B | Bf B | B | B | B | & &) §& [ & | & - - - T -
=]

co1 3 2 - - - 3 3 2 - - - 1 2 - - 1
coz 3 2 1 - - 2 2 1 - - - 1 Z 1 - 1
co3 3 2 2 - - 2 2 1 - - - 1 2 2 - 1
Co4 3 3 2 1 - 2 2 1 - - - 1 3 2 - 1
Co5 3 p: - - - 3 3 2 - - - 1 2 - - 1

Average | 3.0 (2.2 |11.0 |02 | - |24 24 14| - - - 1.0 | 22 | 1.0 - 1.0

ustification

Aspect Observation / Reasoning

Strong (3) | PO1, P06, PO7: Provides fundamental engineering knowledge of waste management systems
(PO1). Directly addresses public health, safety, and environmental sustainability (P06, PO7).

Moderate P02, PO8, PSO1: Involves problem analysis in waste collection and treatment (P02),

(2) emphasizes professional ethics in waste disposal (PO8), and covers core civil engineering
environmental systems (PS01).

Minor (1) P03, PO12, PSO2, PSO4: Basic design of waste processing systems (P0O3), fosters life-long
learning in evolving environmental regulations (PO12), applies engineering principles (PS02),
and addresses societal applications (PS04).

No P04, PO5, P09, P010, PO11, PSO3: No content on complex investigations, modern tool

Mapping usage, teamwork, communication, project management, or advanced mathematical concepts.

Cognitive BTL 2-4: Focuses on Understanding, Applying, and Analyzing concepts. Distribution: L60%

Range M40% H0% (Aligns closely with the 40-60-0 target, slightly high on Lower Order).

| 1 by \ \” (
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Regulation: MR21

EN101HS: English

Course Outcomes

MR21 - Revised Course Outcome
B.Tech. I Semester

Year/Sem:1 /1 Department: IT

After successful completion of this course, the students will be able to:
CO Code Course Outcome BTL Cognitive Domain Lmk'ed
- (Keyword) Unit
EN101HS.1 | Apply principles of word formation, prefixes, suffixes,
and grammatical rules to construct grammatically 3 Applying Unit I
correct sentences and paragraphs.
EN101HS.2 | Comprehend and interpret descriptive and technical
texts, and write clear definitions, descriptions, and 2 Understanding Unit Il
classifications using appropriate vocabulary and style.
EN101HS.3 | Prepare formal letters, applications, and resumes
using proper format, style, and language conventions 3 Applying Unit I11
for professional communication.
EN101HS.4 | Compose well-structured essays and précis with
coherent introductions, conclusions, and logical flow of 3 Applying Unit IV
ideas.
EN101HS.5 | Develop technical reports with clear structure,
appropriate format, and precise technical vocabulary 3 Applying UnitV
for engineering contexts.
Course Articulation Matrix
CO/PO | =@ | N |0 | & | 1»| v | |®@ || S = e by o o ¥
/pso | & E|Z 2 E 222/ 2 /2/2/28/8|8|¢8
co1 - - - - - - - 2 1 3 2 - 1 - 2
Cco2 - - - - - 1 - 1 1 2 - 2 - 1 - 1
Cco3 - - - - - 1 - 2 2 3 - 2 - 2 - 3
co4 - - - - - 1 - 1 2 3 - 2 - 2 3
Cco5 - - - - - 2 - 2 2 3 - 3 - 2 - 3
Average | - - = - - 1 - |16 |16 28 = 2.2 - 1.6 - 2.4
Justification
Aspect Observation & Reasoning
Major Contribution P010 (Communication) - Strongly addressed through all aspects of written and
(3 - Strong) verbal communication, technical reporting, and presentation skills.
Moderate P08 (Ethics), PO12 (Life-long Learning), PSO-4 (Research) - Ethical
Contribution communication, continuous learning in language skills, and research

(2 - Moderate)

documentation are consistently applied.

Minor Contribution
(1 - Slight)

P06 (Society), P09 (Teamwork), PSO-2 (Software Development) - Societal
communication, collaborative writing, and technical documentation are partially
addressed.

No Direct Mapping

P01, P02, P03, P04, P05, P07, P011, PSO-1, PSO-3 - Technical engineering
knowledge, problem analysis, design, investigations, tools, environmegt, project
management, computer systems, and mathematical concepts are not directly
related to language skills.

Cognitive Alignment

BTL 2-3 (Understanding - Applying) - Appropriate focgs on comprehension and
application of language skills for engineering communication.

Department of Information Technology‘p \, N L\
Mahatma Gandhi Institute of Technology l
Chaitanya Bharathi Post ’ —
Gandipet, Hydérabad-500 075
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. I Semester
Year/Sem: [ /1

MA101BS - Mathematics-1

Course Outcomes
After successful completion of this course, the students will be able to:

Department: [T

Cognitive Linked
CO Code Course Outcome BTL Domain ;
Unit
(Keyword)
MA101BS.1 | Apply matrix methods to solve systems of linear 3-4 Applying - Unit [
equations and analyze their consistency using rank Analyzing
concepts.
MA101BS.2 | Determine eigenvalues and eigenvectors and 3 Applying UnitI1
transform quadratic forms to canonical form using
orthogonal transformations.
MA101BS.3 | Analyze convergence of sequences and series using 4 Analyzing Unit I1I
standard convergence tests.
MA101BS.4 | Evaluate improper integrals and apply Beta and 3 Applying Unit IV
Gamma functions to solve engineering problems.
MA101BS.5 | Compute partial derivatives and determine extreme 4 Analyzing UnitV
values of multivariable functions using Lagrange
multipliers.
Course Articulation Matrix
d |l |m|e|lv|lelnlo|lal/g| 8| |22 T
co/pospso | 2| 2 18|28 |E|2|8|8 8|8 2|glglgl¢g
co1 3 3 - 2 - - - - - - - 1 - - 3 -
coz2 3 3 - 2 - - = = - - - 1 - - 3 -
co3 2 3 - 3 - - - = = = - 1 - - 3 -
co4 3 2 - 3 - - - - - - - 1 - - 3 -
Co5 3 3 - 3 - — - - ~ - - 2 - - 3 -
Average 2H 28| - |26 = | = | = | = | = | = = |12 ] = s | B ) -
Justification
Aspect Observation & Reasoning

(3 - Strong)

Major Contribution

P01, P02, PO4, PSO-3 — The course builds solid analytical and computational
mathematics foundations for engineering and IT applications.

Moderate Contribution
(2 - Moderate)

Minor link with PO12 — Promotes continued mathematical learning.

(1 - Slight)

Minor Contribution

P012 shows slight link to continuous learning aspect.

No Mapping

POs 3, 5-11 and PSO-1, PSO-2, PSO-4 not directly related.

Cognitive Alignment

Engineering Mathematics course.

BTL 3-4 (Applying — Analyzing) — ideal cognitive spread for a first-year

Depﬁﬁ,!“w" T rion Te(-lqn,.l,,,,.f ‘J\X\\b\"‘\-
Mahatr of Tec 1.y
Chie . . +hiPos
@andipew. .oy iavad-500 045
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. I Semester

Year/Sem:1/1 Department: IT

CH101BS - Chemistry

Course Outcomes

After successful completion of this course, the students will be able to:

CO Code Course Outcome AVG Bik | Lognitive Domaln Link-ed
(Keyword) Unit
CH101BS.1 | Explain the causes, effects, and treatment methods of 2 Understanding Unit
water hardness for domestic and industrial purposes.
CH101BS.2 | Apply the principles of electrochemistry and 3 Applying Unit I1
corrosion to design batteries and corrosion control
systems.
CH101BS.3 | Analyze the characteristics of fuels and apply 4 Analyzing Unit III
combustion and lubrication principles in engineering
applications.
CH101BS.4 | Compare different engineering materials including 4 Analyzing Unit IV
polymers, refractories and nanomaterials based on
their properties and applications.
CH101BS.5 | Interpret spectroscopic data (UV-Vis, IR, NMR]) to 4 Analyzing Unit V
identify material composition and structure.
Course Articulation Matrix
g o - | & || |0 | | oo = = ~ by és T3
§E282222222§§§§§§§
co1 2 1 - - - 2 2 - - - - - - - 1 -
co2 3 2 2 - - 1 1 - - - = 5 = . 2 -
Cco3 3 3 1 - - 1 2 - - - - > . . 3 2
co4 |3 |2 |2 |- |-|-|1]-]-1]- - - - | - 1311
CO5 3 2 - 2 2 - - - = - . 1 - - 2 2
Average | 2.8 | 2 1 |04/04/08 12| - - - - 0.2 - - | 22 ] 0.6
Justification
Aspect Observation & Reasoning

Major Contribution (3 -
Strong)

PO1 (Engineering Knowledge): Provides core chemical principles essential for
engineering applications.

PSO-3 (Mathematical Concepts): Strong application in fuel analysis, material selection,
and spectroscopic interpretation.

Moderate Contribution
(2 - Moderate)

PO2 (Problem Analysis): Analyzing corrosion mechanisms, fuel efficiency, and material

performance. .
P03 (Design): Designing corrosion control systems and battery configurations.
P06/PO07 (Society/Environment): Addressing water treatment, environmental impacts,

and sustainable energy.

Minor Contribution (1
- Slight)

P04/PO5 (Investigations/Tools): Experimental methods in spectroscopy and material

characterization. .
PO12 (Life-long Learning): Foundation in chemical principles for continuous learning.

« PSO-4 (Research Ability): Material analysis and characterization skills development.

No Mapping P08, P09, P0O10, PO11, PSO-1, PSO-2: No direct correlation with ethics, teamwork,
communication, management, computer systems, or software development.
Cognitive Alignment BTL 2-4: Clear progression from Understanding — Applying - Analyzing chemical

systems and materials.

Department of Information Technoiogv :
Mahatma Ga:oih! institute ofTechnoIog\y A ¥ \"'K
Chaitanya Bharathi Post ” \.

Gandipet, Hydérabad-500 075. /
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Regulation: MR21

RS L pon

MR21 - Revised Course Outcome
B.Tech. I Semester

EE101ES - Basic Electrical Engineering

Course OQutcomes

Year/Sem:1/1

After successful completion of this course, the students will be able to:

Department: IT

Cognitive ]
CO Code Course Outcome AVG BTL Domain Linked Unit AVG
(Keyword)

EE101ES.1 | Analyze and solve D.C. electrical circuits using 4 Analyzing UnitI-D.C.
Ohm's Law, Kirchhoff’'s Laws, and network Circuits
theorems.

EE101ES.2 | Examine and evaluate single-phase A.C. circuits 4 Analyzing Unit IT - A.C.
with sinusoidal excitation to determine Circuits
impedance, power, and power factor.

EE101ES.3 | Explain the construction, working principles, 3-4 Applying - Unit ITI -
and performance characteristics of single-phase Analyzing Transformers
transformers.

EE101ES.4 | Describe and analyze the operating principles 3-4 | Applying - Unit1V -
and characteristics of D.C., induction, and Analyzing Electrical
synchronous machines. Machines

EE101ES.5 | Identify components of low-voltage electrical 3-5 Applying - Unit V - Electrical
installations, calculate energy consumption, and Evaluating Installations
recommend power factor improvement
methods.

Course Articulation Matrix
“ | a|lm|g|lvwle|ln|le|le|g|gd|y ||| 2|T
cospospso | 3818158 2 8|22 B8 B B2 2 ¢
co1 3 3 2 2 2 - = = | =l = | = 1 -1 -13 =
co2 3 |3 |2 2|2 [-[-]-T-[-T-Ta]-1T-T3]-%8
Cco3 3 2 3 2 3 2 2|l === = 1 -1 -13 -
Cco4 2 2 2 - 2 3 2 | = | = |'=| = 1 - [ -13 -
Co5 3 3 2 2 3 3 2 - | -1 =1= 2 -1 -13 2
Average 2826|2216 24|16 |12 | - 2 - - |12 - - 3 (04
Justification

Aspect Observation & Reasoning

Major Contribution (3 - PO1, P02, PSO-3 — Develops analytical and mathematical foundations for

Strong) electrical systems.

Moderate Contribution (2
- Moderate)

PO3, PO4, P05, PO6, P07, PSO-4 — Supports design, investigation, safety,
sustainability, and interdisciplinary understanding.

Minor Contribution (1 -

PO12 - Encourages continual learning of electrical principles and tools.

syllabus.

Slight)
No Mapping POs 8-11, PSO-1, PSO-2 not directly relevant to this core course.
Cognitive Alignment BTL 3-5 (Applying - Evaluating) — reflects progressive depth across the

Departmen: < “wation Technnlngy N

Mahatm: . s of Tec! i
Cf]a, “ace hi Post
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MR21 - Revised Course Outcome
B.Tech. I Semester

Regulation: MR21 Year/Sem:1 /1]

ME151ES: Engineering Workshop
Course Outcomes

Department: IT

#Lfter successful completion of this course, the students will be able to:

€O Code Revised Outcome (One per Unit / BTL CSE;‘;;‘: Linked Unit / Worksh opj
Trade) Module
(Keyword)
[dentify the tools, materials, Carpentry, Fitting, Tin-
ME151ES.1 | operations, and safety procedures 2 Understand smithy, Foundry, Welding,
associated with basic workshop trades. House-wiring, Blacksmithy
?m;ly apptrolpnatlf t}:mls and ¢ Carpentry, Fitting, Tin-
ME151ES.2 | "camentalworkshop processes to 3 Apply smithy, Foundry, Welding,
carry out fabrication, machining, and House-wiring, Blacksmithy
assembly tasks.
Evaluate the accuracy, functionality, Carpentry, Fitting, Tin-
o’ ME151ES.3 | and safety of completed workshop 5 Evaluate smithy, Foundry, Welding,
tasks across different trades. House-wiring, Blacksmithy
Course Articulation Matrix
T
CO/PO | = | & | on | & |1y | 0| ~N| | & = : i ; g g g
/PsoEEEEEEEEEEEEgggg
Co1 2 1 - 2 1 - - 1 1 - 1 - - 1 -
Cco2 3 2 1 1 3 1 - - 1 1 - 1 - - 1 =
co3 2 2 2 1 3 1 - 1 1 1 - - 1 =
Average | 23 | 1.6 | 1.0 | 0.6 |26 | 1.0 | - (0.3 1.0] 1.0 - 1.0 - - |10 | -
Justification
Aspect Observation & Reasoning :
Major Contribution P01, PO5 — Workshop lab strongly builds engineering fundamentals, tool handling

@ (3 - Strong)

skills, measurement abilities, and safe operation of workshop equipment across all
trades.

Moderate P02, PO3, P04, P09, PO10, PSO-3 — Students analyze dimensions, select

Contribution (2 - processes, develop joints/circuits/moulds, inspect workmanship, coordinate in

Moderate) teams, and communicate measurements and safety steps.

Minor Contribution | P06, PO8, PO12 - Students follow safety, ethical tool handling, and learn hands-on

(1 - Slight) skills that promote lifelong practical learning. '

No Mapping PO7,P011, PSO-1, PSO-2, PSO-4 - These outcomes do not dl‘rectly relate to
mechanical workshop operations or basic fabrication /trade skills.

Cognitive Alignment | BTL 2 —» CO1 (Understand), BTL 3 - CO2 (Apply), BTL 5 - CO3 (Evaluate) —

fully aligned with practical, skill-centered workshop learning requirements.

Department of information Technology o,
Mahatma Gandhi Instituce of Technology
Chaitanya Bharathi Post
Gandipet, Hyderabad-500 075
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. I Semester

Year/Sem: [ /I

EN151HS - The English Language and Communication Skills Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

CO Code Course Outcome BTL Cognltllve Coverage /
Domain Focus Area

EN151HS.1 | Recognize and produce correct pronunciation, 2 - | Understanding » | Phonetics &

stress, and intonation patterns through phonetic 3 Applying Listening
I and listening practice, thereby improving Modules
auditory discrimination and spoken accuracy.

EN151HS.2 | Participate effectively in group discussions, 3 Applying Speaking &
JAM sessions, and role-plays to build fluency, Interactive
confidence, and interpersonal communication Modules @
skills. |

EN151HS.3 | Prepare professional and academic documents— | 3 Applying Reading &
such as résumeés, reports, and e-mails—and Writing
present them with clarity, coherence, and proper Modules
etiquette.

Course Articulation Matrix
e - o o -
2 13/8/8/ 3 5/8/5 8 8|5 2 85| g g ¢
8 = B | B | A | A | R | A | A | B o a v & L 2 £ 4
co1 - - - - - - | -] 2 2 3 - 2 - p - A
co2 % = - - - = - | 2 3 3 - 2 - 2 - 3
Cco3 = - - - - - - 2 z 3 - 3 - 3 - 3
Average | - - - - - - - 2 | 2.33 3 - 2.33 - 2.33 - 2.67‘
Justification
Aspect Observation & Reasoning

Strong)

Major Contribution (3 -

skills for professional contexts.

P010 & PSO-4 — Course directly builds communication and presentation

Moderate Contribution (2 -

P08, P09, PO12, PSO-2 - Encourages ethical team interaction and lifelong

@andipet, hydeiuoad-500 075,

Moderate) learning through communication practice.
Cognitive Alignment BTL 2-3 — Practical application and performance-based learning typical for
ELCS Lab.
: <
l?:ai:.r::-‘im rf t *--=ntion Technology \\\ \ \__ k
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. Il Semester

EE151ES - Basic Electrical Engineering Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: 1 /11

Department: IT

CO Code Course Outcome BTL Cognlt{ve Coverage / Focus Area
Domain
EE151ES.1 | Verify basic electrical laws and measure 3 Applying Verification of Ohm'’s law,
electrical quantities such as current, KVL, KCL, resistance
voltage, resistance, and power using measurements, power
appropriate instruments. calculations
EE151ES.2 | Determine circuit parameters and 3-4 | Applying - Series/parallel DC & AC
performance characteristics of DC and AC Analyzing circuits, resonance, three-
networks and analyze their behavior phase measurements %
under various load conditions. 3
EE151ES.3 | Test and evaluate the performance of 3-4 | Applying— | DC machines, transformers,
electrical machines and demonstrate Analyzing earthing & safety
safe working practices in laboratory experiments
operations.
Course Articulation Matrix
= =) - ~ - ] o <+
s2 |8 8|3 |/8/8(5|8|8|8|8|s5|2|glgls
8 — o - - - - A | B | A& A & % A & & 4 &
co1 3 3 2 2 3|3 - = -~ - - 1 2 - 2 -
co2 3 3 3 13 3 | 2 = = = = - 1 2 - 3 2
Cco3 3 3 3 3 3 3 = - = = = 1 2 - 3 2
Average | 3.0 | 3.0 | 27 |27 |3.0 |27 | - - - - = 1.0 |20 | - [ 27 20
Justification o
Aspect Observation & Reasoning (i

Strong)

Major Contribution (3 -

PO1, P02, P03, P04, PO5, P06, PSO-3 — Develops core measurement,
experimental, analytical, and safety skills.

Moderate Contribution (2 -

PSO-1, PSO-4 — Relates hardware fundamentals and interdisciplinary

circuits and machines.

Moderate) analysis to computing applications.

Minor Contribution (1 - P012 — Encourages lifelong learning and good laboratory documentation.
Slight)

No Mapping POs 7-11 not directly relevant.

Cognitive Alignment BTL 3-4 — Applies theoretical concepts and analyzes practical behavior of

Department ¢ (Y -,

Mahatmz
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MR21 - Revised Course Qutcome
B.Tech. Il Semester
Regulation: MR21 Year/Sem:1 /11 Department: IT

MA202BS: Mathematics-II

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive

CO Code Course Outcome BTL .
Domain

Linked Unit

MA202BS.1 | Solve first-order ordinary differential
equations and apply them to real-world
problems such as Newton'’s law of cooling and
natural growth/decay.

3 Applying Unit [

MA202BS.2 | Solve higher-order linear differential
equations using methods like variation of
parameters and handle variable coefficient 3 Applying Unit1l
cases such as Legendre’s and Cauchy-Euler
equations.

MA202BS.3 | Evaluate double and triple integrals

i it 111
and apply them to compute area and volume. 2 Applylng e

MA202BS.4 | Analyze vector fields using gradient,
divergence, curl, and directional derivatives, 4 Analyzing Unit IV
and interpret their physical significance.

MAZ202BS.5 | Apply vector integration theorems (Green’s,
Stokes’, Gauss) to evaluate line, surface, and 3 Applying Unit V
volume integrals. ]

Course Articulation Matrix

c
& Q - N vl ol S L 2 b= o o =+
o |2/ 2| EB|RBIEB|EB|E|EB|g2|¢2 ¢|2|2|2|¢2
o
co1 3 2 2 - - - - - - - - 1 2 1 3 1
co2 3 3 2 - - - - - - - - 1 2 1 3 1
co3 3 2 2 - - - - - - - - 1 2 1 3 1
co4 3 3 2 - - - - - - - - 1 2 1 3 1
Co5 3 3 2 - - - = 5 - - - 1 2 1 3 1
Average | 3.0 | 2.6 (2.0 | - = = = = = = - 1.0 | 20 | 1.0 | 3.0 | 1.0
Justification
Aspect Observation & Reasoning

PO1 (Engineering Knowledge), PSO-3 (Mathematical Modeling) - Core
mathematical concepts directly support engineering fundamentals and analytical
modeling.

Major Contribution (3 -
Strong)

PO2 (Problem Analysis), PO3 (Design/Development), PSO-1 (Core CS
Concepts) - Differential equations and vector calculus support problem-solving and
algorithm design.

Moderate Contribution (2 -
Moderate)

P012 (Life-long Learning), PSO-2 (Software Development), PSO-4 (Research) -

Minor Contribution (1 - Skight) Provides foundational skills for continuous learning and computational applications.

P04, PO5, P06, PO7, P08, P09, PO10, PO11 - Investigation, tools, society, ethics,
No Direct Mapping teamwork, communication, project management, and environment are not directly
‘ addressed.

BTL 3-4 (Applying — Analyzing) - Strong emphasis on applying mathematical
techniques and analyzing vector fields and integrals.

Cognitive Alignment

Department of Information Technology ¥y L L & Piraee
Mahatma (.Sanr:-'n + f Technology ' S
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MR21 - Revised Course QOutcome

B.Tech. Il Semester
Regulation: MR21 Year/Sem:1 /1l Department: IT
PH202BS: Applied Physics
Course Outcomes
After successful completion of this course, the students will be able to:
CO Code Course Outcome BTL Cogniti.ve Link'ed
Domain Unit
PH202BS.1 | Explain the principles of quantum mechanics
and solve problems related to particle in a 1-D box and 2 | Understanding | Unitl
Heisenberg's uncertainty principle.
PH202BS.2 | Analyze semiconductor physics and evaluate the
characteristics of p-n junction diodes, Zener diodes, and 4 Analyzing UnitII
BJTs.
PH202BS.3 | Explain the working principles of optoelectronic devices
such as LEDs, photodiodes, and solar cells, 2 Understanding | UnitIII
and interpret their characteristics.
PH202BS.4 | Describe the operation of lasers and optical fibers
and analyze their applications in engineering and 2 | Understanding | UnitIV
communication.
PH202BS.5 | Interpret dielectric and magnetic properties of materials . .
and relate them to engineering applications. 2 | Wedersandlog | Moty |
Course Articulation Matrix
(=]
=) = \» N o e ' .
€ [B|E|8|8 8|8 8|8 E|g|8|E ¢|g B ¢
S~ A~ ~ E o & a &
co1 2 1 - - - s S . - - - 1 1 - 2 1
Cco2 3 2 1 - - - - - - - - 1 2 1 2 1
Co3 2 2 1 - - 5 - . - - - 1 1 1 1 1
Co4 2 1 - - - - £ . . - - 1 1 1 1 Il
Cos5 2 1 s s - - - - - - - 1 1 - 1 1 ¢
Average | 2.2 |14 |04 | - = - = = = ~ - 1.0 | 1.2 | 0.6 | 1.4 !
Justification
Aspect Observation & Reasoning

Strong)

Major Contribution (3 -

essential for engineering applications.

PO1 (Engineering Knowledge) - Provides foundational physics knowledge

Moderate Contribution

PO2 (Problem Analysis), PSO-3 (Mathematical Modeling) - Supports analysis
(2 - Moderate) of physical systems and basic modeling.

Minor Contribution (1 -

PO3 (Design), PO12 (Life-long Learning), PSO-1 (Core CS), PSO-2 (Software

Slight) Dev), PSO-4 (Research) - Indirect support for design, learning, and research.
No Di M . P04, PO5, P06, PO7, P08, P09, PO10, PO11 - Tools, society, environment,
D.ULFECL MRS ethics, teamwork, communication, project management not directly covered.
o . BTL 2-4 (Understanding — Analyzing) - Focus on understanding physical
Cognitive Aligament principles and analyzing semiconductor and material behavior.

Department of |
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Regulation: MR21

MR21 - Revised Course QOutcome

B.Tech. Il Semester
Year/Sem:1 /11

CS201ES - Programming for Problem Solving

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive M d
CO Code Course Outcome BTL Domain ;pl.)e
Keyword =
CS201ES.1 | Analyze computational problems 4 Analyzing Unit [
and formulate algorithms and flowcharts to develop basic
C programs using control structures and operators.
CS201ES.2 | Implement programs using arrays and pointers to 3 Applying Unit 11
efficiently manage, access, and manipulate data in
memory.

CS201ES.3 | Construct programs using structures, unions, and strings 3 Applying Unit I11

to model real-world entities and manage aggregated data.

CS201ES.4 | Design modular and optimized programs by applying 5 Evaluating Unit IV

user-defined functions, recursion, and dynamic memory
allocation.

CS201ES.5 | Develop integrated data-driven applications by combining | 6 Creating UnitV

file handling operations and preprocessor directives.
Course Articulation Matrix
g =) — o~ - o 5] <
2 |s|8|g|3|s/8|5|8/8|2|5|5/8/8|¢8/|3
S~ U -V - VO - VA - VI - VIO - VIR -V I - s = & a & 2. -5
co1 3 3 1 - 1 - - - - - - 1 2 1 3 -
co2 3 3 2 - 2 - - - - - - 1 2 2 3 =
C0o3 3 3 2 . 2 - - - - - - 1 2 2 3 -
C04 3 3 3 - 2 - - - - - - 2 2 3 3 1
Co5 3 3 3 1 2 - - - - 1 - 2 2 3 3 2
Average | 3 3 [22]02]18 | - - = - | 02 = 1.4 2 2.2 3 0.6
Justification

Aspect Observation / Reasoning

Strong (3) PO1 & PO2: The course is foundational, providing core programming knowledge and systematic
problem-analysis skills through algorithm design.

PSO-3: Directly applies mathematical and logical concepts to solve computational problems and
model data.

Moderate (2) PO3 & PO5: Students design program structures and use modern programming tools (IDEs,
compilers).

PS0-2: Establishes foundational software development skills and proficiency in the C
programming language.

Minor (1) PO4 & P012: Introduces investigative testing/debugging and provides a base for lifelong learning
in programming.

PO10 & PSO-4: Final project introduces documentation and fosters innovative application
development.

No Mapping PO6, PO7, P08, P09, PO11, PSO-1: Not covered, as the course focuses on core individual
programming skills without addressing societal, environmental, ethical, teamwork, management,
or hardware aspects.

Cognitive Range BTL 3-6: Excellent progression from Applying syntax — Analyzing problems — Evaluating design
- Creag%int_eg_ratgd applications, demonstrating high-order skill development.
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MR21 - Revised Course Outcome

B.Tech. Il Semester

Regulation: MR21 Year/Sem:1 /11 Department: IT
MEZ201ES - Engineering Graphics
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive | Linked
CO Code Course Outcome BTL \gl:rb Unit
ME201ES.1 | Construct geometric shapes, conic sections, and engineering 3 Applying Unit [
curves by applying engineering graphics principles and BIS
standards.
ME201ES.2 | Analyze spatial relationships and construct orthographic 4 Analyzing Unit 11
projections of points and lines inclined to reference planes.
ME201ES.3 | Generate orthographic projections of planes and solids, 4 Analyzing Unit 11
and deduce sectional views with true shapes.
ME201ES.4 | Develop surface patterns and interpret intersection curvesof | 6 Creating Unit [V @
solids for engineering applications.
ME201ES.5 | Create isometric projections from orthographic views 6 Creating UnitV
and generate technical drawings using CAD software.
Course Articulation Matrix
o
&2 b= I I O - S T - A~ - - A= o > I~ I~ S < -+
s£|2|g|le|gle|g|E £/88 E|Eg| 2 & B ¢F
co1 2 2 1 - - - - - - = . < - - 3 .
co2 3 3 1 - - - - - - - - - = = 3 - |
COo3 3 3 2 - - - - - - - - - - = 3 4
C04 3 3 3 - - - - - - - - 1 - - 3 -
CO5 3 3 3 - 3 - - - - - - 2 - - 3 1
Average | 2.8 | 28 | 2 - 106 - - - - - - 0.6 - - 3 0.2
Justification
Aspect Observation / Reasoning
Strong (3) | pso-3 (Mathematical Concepts): The entire course is an application of geometric and spatial
mathematics to model and represent physical objects, making this the strongest correlation. Students
apply mathematical principles to solve spatial problems through projections and developments,
Moderate | po1 & PO2: Provides foundational engineering knowledge of graphics sFandgrds and c'levelops strong
(2) problem-analysis through spatial visualization _anq interpretation o.fengmeer.mg_drawmgs.
PO3 (Design): Develops engineering design thinking through creation of.projectlons, surfa-ce
developments, and technical drawings that form the basis for manufacturing and construction.
Minor (1) | pos & PO12: Use of CAD software as a modern engineering tool and learning technical drawing as a
fundamental, lifelong engineering skill essential for continuous professional deve?opment.
PS0-4: Basic introduction to technical communication through engineering drawings.
No P04, PO6, PO7, P08, P09, PO10, PO11, PSO-1, PSO-2: The course focuses excl_usivgly on core
Mapping visualization, drafting, and CAD skills without addressing rgsea.rch methods, societal impact,
environmental concerns, ethics, teamwork, verbal communication, management, computer systems, or
s dve]‘lmeent- ion from Applying principles —» Analyzing spatial relationships
iti -6: sion )
ggirglfwe ETCerat:i':; zzlrr?:]tegr;)ugr‘}gsce developmgrl:ts and CAD drawings, demonstrating development of high-
order engineering visualization and design skills.

Department of lnformatfo-n"fechno!ogf Wy \A \_ g 12|Page
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MR21 - Revised Course Outcome
B.Tech. Il Semester

Regulation: MR21 Year/Sem:1 /Il Department: IT

MC201ESC - Environmental Science

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL COg“llg;me:;mm Lg‘;‘:d
MC201ESC.1 | Explain the importance of natural resources and 2 Understanding Unit |
illustrate methods for their conservation and
sustainable utilization.
MC201ESC.2 | Summarize the structure, function, and significance 4 Analyzing Unit I
of ecosystems and analyze biodiversity conservation
strategies.
MC201ESC.3 | Identify sources, causes, and impacts of 3 Applying Unit I11
environmental pollution and apply suitable control
and management techniques.
MC201ESC.4 | Discuss global environmental issues, climate change, 2 Understanding Unit [V
and international efforts toward environmental
protection.
MC201ESC.5 | Evaluate environmental policies, acts, and 5 Evaluating Unit V
sustainable development practices for responsible
engineering solutions.
Course Articulation Matrix
8 o - | N | e wlw | oo = i = = &l = =
S£|B|R|E|E|E|E 2 &8 5|2|2|2|8|8 ¢
O
co1 - - - - - 2 3 2 - - - 1 - - - 2
co2 - 1 1 - - 3 3 2 - - - 1 - - - 2
co3 1 2 2 1 - 3 3 2 - - - 1 - - 2
Co4 1 1 - - - 3 3 3 - - - 1 - - - 2
COo5 1 1 1 1 - 3 3 3 - - - 2 - - = 3
Average (0.6 | 1 |08 |04 | - 28| 3 |24 | - - - 1.2 - - - 2.2
ustification
Aspect Observation / Reasoning
Strong (3) | PO6 (The Engineer and Society), PO7 (Environment & Sustainability), PO8 (Ethics),
PS04 (Applications of Computing & Research Ability) — course builds awareness of social
responsibility, environmental ethics, and sustainable solutions using technological insights.
Moderate | PO10 (Communication), PO12 (Lifelong Learning) — promotes communication of
(2) environmental information and continual learning of emerging environmental regulations.
Minor (1) P0O1-P04 — students interpret data, apply logical reasoning, and relate scientific principles
but not as the course’s main focus.
No PO5, P09, PO11, PSO01-PS03 — modern tool usage and core IT skills are outside the course
Mapping scope.
Cognitive BTL 2 - 5 — progresses from understanding ecosystems to evaluating environmental policies
Range and sustainable engineering practices.

Mahatma Gandhi Institute of Technology
Chaitanya Eharathi Post
Gandipet, Hyddrabad-500 075.
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MR21 - Revised Course Qutcome
B.Tech. Il Semester
Regulation: MR21 Year/Sem:1 /1l Department: IT

PH252BS - Applied Physics Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive s .
CO Code Course Outcome BTL Domain ng‘:zﬂ:’/q,)lfﬂﬁzm
Keyword
PH252BS.1 | Demonstrate experimental setup 3 Applying Quantum mechanics &
procedures and measure physical Semiconductor device
parameters such as energy gap, Hall experiments (Ex-1 to 5)

coefficient, and Planck’s constant using
semiconductor and optical devices.
PH252BS.2 | Apply analytical and graphical techniquesto | 4 Analyzing Laser, Solar cell, Fiber

analyze experimental data for optical, optics experiments (Ex-5
electrical, and magnetic phenomena. to 7)
PH252BS.3 | Perform error analysis, interpret results, 5 Evaluating LCR, RC, Stewart-Gee &
and validate physical laws through other verification
experimental observation and comparison experiments (Ex-8 to 10)

with theory.

Course Articulation Matrix

[=] - o~ - I 52 <
a9 - N | ;| n [l o - b = =) a 2 2
g ©c |e|o|o| ©
ol S 2|2 E|E|EBIR|IEB| 2| |2|2 |2 |2 2|2
o
co1 3 2 1 2 2 e 1 - 1 3 2 1 -
co2 3 3 2 2 3 - -1- 2 - 1 3 3 2 -
co3 3 3 3 3 3 - |- |- 1 2 - 2 3 3 3 -
Average | 3 |2.67| 2 [233[267| - | - | - |067]167 | - [133| 3 |2.67] 2 -
Justification
Aspect Observation / Reasoning

Strong (3) | PO1 (Engineering Knowledge), PO2 (Problem Anfalysis). P.OS (Modern Tool Usage),

PS01-PS02 — students apply physics principles using experimental setups and

electronic/optical instruments, linking theory to hardware and data acqtllisit.ion.

Moderate PO3 (Design / Development), PO4 (Investigations), PO10 (Commumcatlon],-POIZ

(2) (Lifelong Learning), PSO3 — learners design proceduxjes, record dgta, communicate results,
and develop a habit of experimental validation and contmuc?us learning. .

Minor (1) Basic exposure to teamwork and report documentation during group lab experlmen.ts (PO‘)]..

No P06-P08, PS04 — no direct content on ethics, societal impact, or research innovation at this

Mapping level. . : —
Cognitive BTL 3 - 5 — progression from performing and applying experimental methods to analyzing

Range and evaluating results for validation of physical laws.

“\‘l\\—\,k
_—

Department of Informatlon Technology
Mahatma 00100 ~titute of Tartaology
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Regulation: MR21

T TSI

MR21 - Revised Course Outcome
B.Tech. Il Semester

Year/Sem:1 /11 Department: IT

CS251ES: Programming for Problem Solving Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Copnitive Linked Experiment
CO Code Course Outcome BTL Domain perin
Keyword Groups / Units

CS251ES.1 | Apply the fundamentals of C programming 3 Applying Expressions, Control
constructs such as data types, control Structures, Decision &
structures, and expressions to develop Looping Programs
simple applications.

CS251ES.2 | Implement and analyze programs using 4 Analyzing Arrays, Pointers,
arrays, pointers, strings, and structures for Strings, and Structures
efficient data handling and modularity.

CS251ES.3 | Design and develop modular programs using | 5 Creating Functions, DMA, Files,
functions, dynamic memory allocation, and and Integration Projects
file handling to solve real-world problems
effectively.

Course Articulation Matrix
EQ lola| o | x| wlelnlalalesl alg|alalg
‘8‘3228288882222:::2
co1 33 2 1 2 - -1 - - 1 - 1 3 3 2 -
coz 313 3 2 3 - -1 - 1 2 - 1 3 3 2 -
co3 313 3 2 3 - -] - 1 2 - 2 3 3 3
Average | 3 3 2,67 |1.67 | 2.67 | - - | - 1067167 - 133 | 3 3 1233 -
Justification
Aspect Observation / Reasoning
Strong (3) | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO5 (Modern Tool Usage),
PS01-PS02 — students design, compile, and test programs using modern compilers and
debugging tools, integrating core computational logic.

Moderate PO3 (Design/Development), PO4 (Investigations), PO10 (Communication), PO12

(2) (Lifelong Learning), PSO3 — course encourages design thinking, structured problem solving,

documenting program output, and continuous skill improvement.

Minor (1) P09 (Team Work) — students collaborate in pair programming, debugging, and result

verification during lab sessions.

No PO6-P08, PS04 — no direct content on ethics, sustainability, or research-oriented innovation.

Mapping

Cognitive BTL 3 —» 5 — progresses from applying programming fundamentals to analyzing and creating

Range modular, real-world solutions.

L VAR »
i L L
—-—_______-.—
Department of Information Tec nology
Mahatma Gandhi Institute of Technology
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Regulation: MR21
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MR21 - Revised Course Outcome
B.Tech. I1I Semester

Year/Sem: II /I Department: IT

MA303BS: Probability Distributions and Numerical Methods

Course Outcomes
After successful completion of this course, the students will be able to:

SN B

Tl O T IR S ST R Y

el

e R s o R o e L e e T,

Cognitive Linked
CO Code Course Outcome BTL Domain .
Unit
Keyword
MA303BS.1 | Apply the fundamental concepts of probability and 3 Applying Unit
random variables to analyze various events and expected
values.
MA303BS.2 | Examine discrete and continuous probability 4 Analyzing Unit I1
distributions (Binomial, Poisson, Normal, Exponential)
and illustrate their applications.
MA303BS.3 | Analyze statistical data and perform hypothesis testing 4 Analyzing Unit 111
using large and small sample tests. @
MA303BS.4 | Solve algebraic and transcendental equations using 3 Applying Unit IV
numerical methods and estimate unknown values using
interpolation techniques.
MA303BS.5 | Develop and apply numerical techniques for integration 5 Creating UnitV
and ordinary differential equations to obtain approximate
solutions.
Course Articulation Matrix
g S - | | e | = n w ol |83 9 3/ 818|838
gg&i&&&&&&&ggggazg
Cco1 3 2 - - - - - 5 - s . - - = 3 =
Cco2 3 3 . 1 - - - - - - - - - - 3 -
Cco3 3 3 - . - - - = - - - - - - 3 -
Co4 3 3 1 1 2 = B = E = - - 3 -
CoS 3 3 2 p 2 - 5 = - - 1 - 3
Average 3 |28|06|12]| 08 - E = = - = 0.2 - - 3
Justification
Aspect Observation / Reasoning
Strong (3) | - PO1 & PSO-3: Provides core mathematical knowledge (probability, statistics, numerical
analysis) essential for modelling and solving complex engineering problems.
Moderate - PO2: Strongly develops problem analysis through statistical inference and numerical
(2) solution formulation.
- PO4: Introduces investigative methods via hypothesis testing and numerical
experimentation.
Minor (1) - PO3 & PO5: Lightly introduces solution design and computational tools through numerical
algorithms.
- PO12 & PSO-4: Builds foundation for continuous learning in data science and computational
methods.
No P06, PO7, P08, P09, PO10, PO11, PSO-1, PSO-2: Not covered. The course focuses purely on
Mapping mathematical methodology without addressing societal, environmental, ethical, teamwork, or
system /software aspects. ]
Cognitive BTL 3-5: Strong progression from Applying concepts — Analyzing distributions/data
Range - Creating numerical solutions for complex equations.

Department of Information Technology
Mahatma Gandhi Institire of "echnologY | \ k .
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. III Semester

Year/Sem: I1 /I Department: IT

EC331ES: Analog and Digital Electronics

Course Qutcomes
After successful completion of this course, the students will be able to:

Cognitive .
CO Code Course Outcome BTL DE:]nain Lmk.ed
Unit
Keyword
EC331ES.1 | Analyze the characteristics of semiconductor diodes 4 Analyzing Unit I
and evaluate the performance of diode-based circuits
including rectifiers and wave-shaping circuits.
EC331ES.2 | Design and analyze biasing circuits for Bipolar Junction 5 Evaluating Unit I1
Transistors (B]Ts) and evaluate the performance of single-
stage B]T amplifiers.
EC331ES.3 | Compare the operating principles of different Field Effect 4 Analyzing Unit III
Transistors (FETs) and analyze the characteristics of
various digital logic families.
EC331ES.4 | Design optimized combinational logic circuits using 6 Creating Unit IV
Boolean algebra and K-map simplification techniques for
specified functional requirements.
EC331ES.5 | Construct and analyze the operation of sequential logic 5 Evaluating UnitV
circuits including flip-flops, counters, and shift registers for
digital systems.
Course Articulation Matrix
=)
&g R AR - - S = = = e a8 3
s2|2|&8|e|e|e|e|e|/ 8|2 |8|E 2|8 2|28
Co1 3 3 1 1 . - - - - - - 1 3 - 3 -
coz 3 3 2 1 - - - - - - - yl 3 - 3 -
co3 3 3 2 1 - - - - - - - 1 3 - 3 -
Co4 3 3 3 2 % - - & = i 2 2 1 3 2
Co5 3 3 3 2 = = & 2 = & g 2 2 1 3 2
Average | 3 3 |22 (14| - - - = - - - 14 | 2.6 | 04 3 0.8
Justification
Aspect Observation / Reasoning
Strong (3) | - PO1 & P02: Core foundation in analyzing electronic devices and solving circuit design
problems
- PSO-1 & PSO-3: Direct hardware system understanding and mathematical modeling of
electronic circuits
Moderate - PO3: Strong design focus in combinational /sequential logic circuits
(2) - PO4: Experimental analysis of circuit characteristics and performance
Minor (1) - PO12: Foundation for lifelong learning in evolving electronics technology
- PSO-2 & PSO-4: Basic software-hardware interface understanding and innovative circuit
design
No PO5, PO6, PO7, P08, P09, PO10, PO11: Not covered - focuses on core electronics without
Mapping tools, society, environment, ethics, teamwork, communication, or management aspects
gc;ir;:lve BTL 4-6: Advanced progression from Analyzing — Evaluating — Creating electronic systems

Department of Information Techno’!bgy . \\ L 17|Page
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IIl Semester

Year/Sem: II /I Department: IT

CS301PC: Data Structures

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Outcome BTL Domain Unit
Keyword
CS301PC.1 | Implement operations on stacks and queues using arrays 4 Analyzing Unit
and analyze their applications in solving computational
problems like expression evaluation and scheduling.
CS301PC.2 | Design and implement various linked list operations (singly, | 5 Evaluating Unit I1
doubly, circular) and evaluate their memory efficiency for
dynamic data management.
CS301PC.3 | Construct binary search trees and analyze traversal 4 Analyzing Unit I11
algorithms for efficient data organization and retrieval. j@
CS301PC.4 | Apply graph representation methods and traversal 3 Applying Unit IV
algorithms (BFS, DFS) to solve pathfinding and connectivity
problems in real-world networks.
CS301PC.5 | Design hash functions using different collision resolution 5 Evaluating UnitV
techniques and evaluate their performance for efficient data
storage and retrieval systems.

Course Articulation Matrix

e 4 - | o [32) < ) © |~ | o = -~ i s ( P 8 ST
é‘:‘;EEEEEEEEEggggggg
co1 3 3 2 - 2 = - - - - - 1 2 2 3 £
co2 3 3 2 - 2 - - - - - - 1 2 2 3 -
co3 3 3 2 - 2 - - - - - - 1 2 2 3 1
co4 3 3 2 - 2 - - - - - - 1 2 2 3 1
Co5 3 3 3 - 2 - - = - - - 2 2 2 3 2
Average 3 3 2.2 - 2 - - - - - - 1.2 2 2 3 0.8 i)
ustification
Aspect Observation / Reasoning
Strong (3) - PO1 & PO2: Core engineering knowledge in data organization and strong problem analysis through
algorithm selection
- PSO-3: Direct application of mathematical concepts in algorithm complexity and data structure design
Moderate - P03 & PO5: Significant design of efficient data structures and use of programming tools/IDEs
(2) - PSO-1 & PS0-2: Hardware memory management understanding and software development
foundations
Minor (1) - PO12: Foundation for continuous learning in advanced algorithms and da-ta structures
- PSO-4: Innovative problem-solving through optimized data structure design
No Mapping | PO4, PO6, PO7, P08, P09, PO10, PO11: Not covered - focuses on algorithmic efﬁciency without
research methods, societal impact, environment, ethics, teamwork, communication, or management
Cognitive BTL 3-5: Excellent progression from Applying —» Analyzing — Evaluating data structures and
Range algorithms
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. III Semester

Year/Sem: II /I Department: IT

IT301PC: Computer Organization and Microprocessor

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Lognitive Domain Lmk_ed
Keyword Unit
IT301PC.1 | Explain the basic organization, components, and 2 Understanding Unit [
functions of a computer system and illustrate
instruction cycle and control unit design.
IT301PC.2 | Analyze the internal architecture and operations of the 4 Analyzing Unit 11
8086 microprocessor and interpret instruction
formats and addressing modes.
IT301PC.3 | Develop assembly language programs using the 8086 - 3 Applying Unit ITI
instruction set for solving computational problems.
IT301PC.4 | Explain and compare various computer arithmetic 3 Applying Unit IV
algorithms and illustrate [/0 organization and
interrupt handling techniques.
IT301PC.5 | Demonstrate memory organization, cache, and 5 Evaluating UnitV
pipelining techniques to evaluate processor
performance and parallel execution.
Course Articulation Matrix
o
=2 S|l a|o| vl el 8 9ld|3| 83833
st |&|& |8 | EE|E B\ 2|2 |2|2|2|2|&|&|¢
co1 3 2 1 - - - - - - - - 1 3 - 2 -
co2 3 3 2 - - - - - - - - 1 3 - 3 -
Cco3 3 3 2 - 2 - - - - - - 1 2 2 3 -
co4 3 2 1 - - - - - - - - 1 2 - 3 -
Ccos 3 3 2 - - - . . - = - 2 3 - 3 1
Average 3 |26 |16 | - [ 04 | - - = = - - 112 |26 |04 | 28 | 0.2
ustification
Aspect Observation / Reasoning
Strong (3) | - PO1: Core knowledge of computer architecture and microprocessor systems
- PSO-1 & PS0-3: Direct understanding of computer system principles and mathematical
modelling of computer arithmetic
Moderate | - PO2 & P03: Strong problem analysis of microprocessor operations and basic design of
(2) assembly programs
- PSO-2: Foundation for software-hardware interface understanding
Minor (1) | - PO5 & PO12: Basic assembly programming tools and foundation for continuous learning in
computer architecture
- PSO-4: Performance evaluation of processor systems
No P04, P06, PO7, PO8, P09, PO10, PO11: Not covered - focuses on hardware architecture
Mapping | without research methods, societal impact, environment, ethics, teamwork, communication, or
management
Cognitive | BTL 2-5: Good progression
Range from Understanding — Applying — Analyzing — Evaluating computer systems

(e — Y
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MR21 - Revised Course Outcome
B.Tech. III Semester

Regulation: MR21 Year/Sem: II /I Department: IT
IT302PC - C++ Programming
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive ;
CO Code Course Outcome BTL Dfrnnain Lmk.ed
Unit
Keyword
IT302PC.1 | Explain the principles of Object-Oriented Programming 3 Applying Unit |
(OOP) and apply them using C++ constructs such as
classes, objects, and functions.
IT302PC.2 | Demonstrate the concepts of data abstraction and 3 Applying UnitI1
encapsulation by implementing classes, constructors,
destructors, and static members.
IT302PC.3 | Develop programs using inheritance, polymorphism, and 4 Analyzing Unit II1
virtual functions to achieve code reusability and dynamic
behavior.
IT302PC.4 | Apply file handling and operator overloading mechanisms 4 Applying Unit IV
for managing data and enhancing program capabilities.
IT302PC.5 | Design and implement reusable and robust applications 5 Evaluating UnitV
using templates and exception handling in C++.
Course Articulation Matrix
=)
- - N e e nlo|a]| S = o = e o =
2 |E|B|B|2|E(B|E|B B E|E|E 8 F BB
(]
co1 3 2 1 - 2 - - - - - 1 2 3 2 -
coz 3 2 2 - 2 - - - - 1 2 3 2 -
Co3 3 3 3 = 2 - - - - - - 1 2 3 3 1
Co4 3 2 2 - 2 - - - - - - 1 2 3 2 1
CO05 3 3 3 - 2 = s s s - - 2 2 3 3 2
Average | 3 |24 |22 | - 2 - - - = = = 1.2 2 3 2.4
Justification
Aspect Observation / Reasoning - .
Strong (3) | - PO1: Core engineering knowledge of OOP principles apd C*f programming .
- PS0-2: Strong foundation in software development using object-oriented programming
Moderate - PO2 & P03: Problem analysis through OOP design and development of object-oriented
(2) solutions _
- POS5: Use of C++ compilers and development environments
- PSO-3: Application of OOP concepts to model real-world problems'
Minor (1) - PO12: Foundation for continuous learning in advanced programming and software
engineering
- PS0O-4: Innovative application development using advanced C++ features :
No P04, P06, PO7, P08, P09, PO10, PO11, PSO-1: Not covered - focpses on programming
Mapping concepts without hardware, research, societal, environmental, ethical, teamwork,
communication, or management aspects : :
Cognitive BTL 3-5: Good progression from Applying — Analyzing — Evaluating object-oriented
Range programs

Department of Information Technology
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Regulation: MR21

MR21 - Revised Course Outcome

B.Tech. III Semester
Year/Sem: II /I

EC361ES: Analog and Digital Electronics Lab

Course Outcomes

After successful completion of this course, the students will be able to:

Department: IT

troubleshooting.

Cognitive Linked
CO Code Course Outcome BTL | Domain Experiment
Keyword | Groups / Themes
EC361ES.1 | Construct and test semiconductor device circuits 4 Analyzing Diode & B]JT/FET
(Diodes, B|Ts, FETs) to analyze their characteristics characteristics,
and verify rectifier /amplifier functionality. rectifiers (Ex 1-6)
| EC361ES.2 | Implement small-signal amplifier circuits from 5 Evaluating | Amplifier design
given specifications and evaluate performance by and frequency
comparing theoretical and experimental results. response (Ex 3-6
EC361ES.3 | Develop and troubleshoot combinational and 5 Evaluating Logic gates,
sequential logic circuits to validate their operation combinational &
against Boolean expressions and system sequential circuits
requirements. (Ex7-12) B
Course Articulation Matrix
g Qo =] - o - o <
*2ls/8 |8/ 3 s (/8/5/8/3/3 518 28/8/¢ ¢
8 ~. -9 (-9 =9 -9 % (= =) =¥ A v & & a. o a. o,
co1 3 3 2 2 2 - 1|1 - - 1 3 - 3 -
coz |3| 3 |21 31l 2 ]-1T-[s]a] -1==117291/9/§3 3 [ 1
co3 [ 3] 3 [ 2] 2 2 -1 1 - 1 2 1 3 [ 2
Average | 3 3 2 233 2 - | -1111 5 - 1 (267033 | 3 1
Justification
Aspect Observation / Reasoning
Strong (3) P01 & P02: Core knowledge of electronic devices and circuits with strong problem-analysis
through circuit testing and troubleshooting.
PS0O-1 & PSO-3: Direct hardware system understanding and mathematical modeling of circuit
behavior through experimental verification.
Moderate PO3 & PO4: Circuit implementation skills and investigative approach through experimental
(2) analysis and result validation.
PO5: Use of electronic test equipment (oscilloscopes, multimeters, signal generators) as
modern engineering tools.
Minor (1) PO8 & P09: Laboratory safety practices and collaborative work in circuit implementation
and testing.
P012: Foundation for continuous practical learning in electronics and circuit design.
PSO-2 & PSO-4: Basic hardware-software interface understanding and innovative problem-
solving through circuit troubleshooting.
No Mapping | P06, P07, PO10, PO11: Lab focuses on technical skills without addressing societal impact,
environmental concerns, communication, or project management aspects.
Cognitive BTL 4-5: Strong practical progression from Analyzing circuit characteristics
Range - Evaluating amplifier performance — Evaluating digital system functionality through

Department of Informatlon TEEWOEV_ v k
Mahatma Gandhi Institute of Technology “ \ L\
Chaitanya Bharathi Post '
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IIl Semester

Year/Sem: 11 /I Department: IT

CS351PC: Data Structures Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked E .
€O Code Course Outcome BTL| Domain nked SAEaTIment
Groups / Units
Keyword

CS351PC.1 | Implement programs using arrays, structures, | 3 Applying Arrays, Stacks,
and pointers to apply the fundamentals of Queues, Linked Lists
linear data structures like stacks and queues. (Ex-1to 5)

CS351PC.2 | Analyze and develop programs for non-linear 4 Analyzing Trees & Graphs (Ex-6
data structures such as trees and graphs to to 8)
support efficient data manipulation.

CS351PC.3 | Design, test, and evaluate sorting, searching, 5 Evaluating Searching, Sorting,
and hashing algorithms to solve real-world Hashing (Ex-9 to 12)
computational problems.

Course Articulation Matrix
go - ~ n | = | ;| @ = - ~ - e~ o <
<2 |5/ 8|8|3|8|8|s|8|8|z/28|85/8/8/8|8%8
S~ -9 & = - -V -V VI -V - ¥ = & s £ 4 L =
co1 3 2 1 - 2 - = - - - - 1 2 2 3 :
co2 3 3 2 - 2 - G = = - - 1 2 2 3 1
co3 3 3 3 - 2 - - - - - - 2 2 2 3 2
Average | 3 |2.67 | 2 - 2 = = - = = - 1.33| 2 2 3 1
Justification
Aspect Observation / Reasoning
Strong (3) | PO1 (Engineering Knowledge): Core implementation of data structures and algorithms.
PS0-3 (Mathematical Concepts): Direct application of algorithmic thinking and complexity
analysis.
Moderate | PO2 & PO3: Strong problem analysis through algorithm selection and design of efficient
(2) solutions.
PO5: Use of programming tools, compilers, and debuggers.
PSO-2: Foundation in software development methodologies.

Minor (1) | PO12;: Foundation for continuous learning in advanced algorithms.
PSO-4: Innovative problem-solving through optimized algorithm design.

No P04, PO6, PO7, P08, P09, PO10, PO11, PSO-1: Not covered - focuses on programming

Mapping implementation without research methods, societal impact, environment, ethics, teamwork,
communication, management, or hardware aspects.

Cognitive BTL 3-5: Strong practical progression from Applying - Analyzing — Evaluating data

Range structures and algorithms.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. III Semester

Year/Sem: II /I Department: IT

IT351PC: IT Workshop and Microprocessor Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . :
CO Code Course Outcome BTL ng aln Linked Experiment
Kevworid Group
ywor

IT351PC.1 | Apply basic computer hardware and 3 Applying IT Workshop - Hardware
software installation procedures and setup, OS installation,
demonstrate troubleshooting skills using peripheral configuration
OS and peripheral utilities.

IT351PC.2 | Develop productivity documents, 4 Analyzing IT Workshop - MS Office /
spreadsheets, and presentations to LibreOffice, Google tools,
demonstrate effective use of office and Internet utilities
internet tools for academic and
professional applications.

IT351PC.3 | Implement assembly language programs 3 Applying Microprocessor Lab -
using 8086 instruction set to solve Basic programs (Ex-1 to
arithmetic, logical, and control problem:s. Ex-5)

IT351PC.4 | Design and test interfacing experiments 5 Evaluating Microprocessor Lab -
(ADC/DAC, stepper motor, display modules) Interfacing and advanced
to demonstrate integration of hardware applications (Ex-6 to Ex-
and software. 10)

Course Articulation Matrix
(=]
=2 - N |m || b | n|le|la]| 8 | . 3 a a -3
SE|E\B|E|R|E(c|E|2|2| B |E|E|28|8| 8¢
Cco1 p 2 1 1 3 - - 1 1 - - 1 3 1 1 -
co2 1 1 1 - 2 - - 1 1 2 > 1 1 2 1 1
co3 3 3 2 1 2 - - 1 1 - - 1 3 2 3 1
co4 3 3 3 2 2 - - 1 1 - - 1 3 2 3 2
Average [ 2.3 23 1.8 |10 |23 | - - |10]10] 05 - 1.0 | 25 | 1.8 | 2.0 | 1.0
Justification
Aspect Observation / Reasoning
Strong (3) PSO-1 (Foundation of Computer System): Strong mapping through hardware/software installation
(CO1) and microprocessor interfacing (CO3, CO4).
PO1 & PO2: Core IT knowledge and problem-solving through hardware troubleshooting and assembly
programming.
Moderate PO5 (Modern Tool Usage): Application of OS tools, office suites, and microprocessor development
= ;’050(1)5_-2 & PSO-3: Software tool proficiency and logical problem-solving through assembly programming.
P03 (Design): Hardware-software interface design in microprocessor applications.

Minor (1) P04, P08, P09, PO10, PO12: Basic investigations, safety practices, teamwork, documentation, and
lifelong learning in IT skills.
PSO-4: Innovative applications in hardware-software integration projects.

No Mapping | P06, PO7, PO11: No focus on societal impact, environmental sustainability, or project management.

Cognitive BTL 3-5: Practical progression from Applying IT skills — Analyzing productivity tools

Range — Applying assembly programming — Evaluating hardware-software integration.

Department of Infoe--tirn Technalog
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. III Semester

Year/Sem: 11 /I Department: IT

IT352PC: C++ Programming Lab

Course Qutcomes :
After successful completion of this course, the students will be able to:

Cognitive . ;
CO Code Course Outcome BTL ngain Linleéd Experioent Groups /
Themes
Keyword

IT352PC.1 | Apply fundamental concepts of 3 Applying Basic OOP Concepts, Classes &
Object-Oriented Programming such as Objects,
classes, objects, functions, and Constructors/Destructors
constructors to develop modular C++

_programs.

IT352PC.2 | Implement operator overloading, 4 Analyzing | Overloading, Inheritance, Virtual
inheritance, and polymorphism to Functions @
analyze reusable and extensible
software components.

IT352PC.3 | Design and develop C++ programs 5 Evaluating Templates, Exceptions, File
using templates, exception handling, Handling, Mini Projects
and file handling to solve real-world
problems effectively.

Course Articulation Matrix
(=]
a e - | & | @ ¢ ||l |||l 8 e o o= > 2 =
SE|E|B|B|E|B|B|B|B\E|E|E 2|8\ F N2 ¢E
o
co1l 3 | 3 2 2 3 |-/ -[-11 1 - 1 3 3 2 -
co2 3 3 3 2 3| -|-[-11 2 = 1 3 3 3 -
co3 3 |3 3 3 3| -|-[-11 2 - 2 3 3 3 -

Average | 3 | 3 |267[233| 3 | - | - | - |1 167 - |133]| 3 3 [267| -

Justification ‘f}

Aspect Observation / Reasoning

Strong (3) | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO5 (Modern Tool Usage),

PS01-PSO2-PS03 — course builds core C++ programming expertise through IDE-based
coding, debugging, and implementation of OOP principles in structured projects.

Moderate | PO3 (Design/Development), PO4 (Investigations), P010 (Communication), PO12

(2) (Lifelong Learning) — students design, test, and document modular code, exploring

continuous enhancement through new C++ features and problem-solving approaches.

Minor (1) P09 (Team Work) — teamwork is developed during mini-projects, collaborative code

reviews, and output verification.

No P06-PO8, PS04 — course does not include societal, ethical, or research innovation aspects.

Mapping

Cognitive BTL 3 - 5 — students progress from implementing 00P fundamentals to creating reusable,

Range file-driven, and exception-safe programs.

o LU

Departmentof Information Technololv —_—
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. 1l Semester

Year/Sem: 11 /I Department: IT

EN351HS: Finishing School-I

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

EN351HS.1 | Apply principles of effective communication | 3 Applying Unit 1 - Communication
and body language to demonstrate Skills
professional oral and written
communication.

EN351HS.2 | lllustrate techniques of self-awareness, goal | 3 Applying Unit IT - Self-
setting, and time management to develop Management Skills
personal effectiveness.

EN351HS.3 | Analyze leadership qualities, teamwork 4 Analyzing Unit [1I - Teamwork &
strategies, and conflict management Leadership
techniques for organizational collaboration.

EN351HS.4 | Demonstrate interpersonal effectiveness 4 Analyzing Unit IV - Interpersonal
through roleplays, problem-solving, and & Problem-Solving
decision-making exercises. Skills

EN351HS.5 | Exhibit ethical behavior, professional 5 Evaluating Unit V - Professional
etiquette, and a positive attitude essential Ethics & Attitude

| for career readiness. Building

Course Articulation Matrix
o =R AR R - - - = ™ e b= e o 3
s£/8lgle 2 £ 2888 E 8 E 2 g g g
co1 - - - - - - - 1 3 - 1 - - . -
co2 - -l -l -1 -1-1-1T1]l27]1 - 2 - - - 3
co3 5 - - - - 1 - 1 3 2 - 1 - - - .
co4 - 1 - - - 1 - 1 2 2 - 1 - - - -
Co5 2 2 £ E - 1 = 3 2 1 = 2 = - - -

Average | - | 0.2 | - - - |06 - |12 2 1.8 - 1.4 - - - -

ustification

Aspect Observation / Reasoning

Strong (3) P010 (Communication) - Core focus on professional oral and written communication skills.

Moderate P09 (Individual and Team Work) - Teamwork strategies, collaboration, and interpersonal

(2) effectiveness.

P012 (Life-long Learning) - Self-awareness, goal setting, and continuous personal
development.
PO8 (Ethics) - Ethical behavior and professional etiquette.

Minor (1) P02 (Problem Analysis) - Problem-solving and decision-making exercises.

P06 (The Engineer and Society) - Professional conduct and societal interaction.

No Mapping | PO1, P03, PO4, P05, PO7, PO11, PSO1, PSO2, PS03, PS04 - Technical engineering
knowledge, design, investigations, tools, environmental aspects, management, and IT-specific
outcomes not covered.

Cognitive BTL 3-5 (Applying - Evaluating) - Strong emphasis on applying communication skills,

Range analyzing interpersonal dynamics, and evaluating professional behavior.

Department of Informatlon Technologye «
Mahatma Gandhi institute of Technology ] 1
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MR21 - Revised Course Outcome

Regulation: MR21

B.Tech. Il Semester

Year/Sem: I /I Department: IT
MC351HS: Gender Sensitization Lab
Course Qutcomes
After successful completion of this course, the students will be able to:
Cognitive . .
CO Code Course Outcome BTL Domain L'"hl;e?j Ulmt /
Keyword aatile

MC351HS.1 | Identify gender-based stereotypes and 2 Understanding Unit I - Introduction
explain the need for gender equality in to Gender Studies
personal and professional contexts.

MC351HS.2 | Discuss the social, cultural, and economic 3 Applying Unit II - Social

PPly
factors influencing gender roles and Construction of
interpret issues of discrimination and Gender
empowerment.

MC351HS.3 | Analyze case studies related to gender- 4 Analyzing Unit I1T - Gender and
based violence and suggest preventive and Violence
responsive measures.

MC351HS.4 | Examine laws, policies, and institutional 5 Evaluating Unit IV - Legal and
frameworks promoting gender justice and Institutional
evaluate their impact. Mechanisms

MC351HS.5 | Demonstrate gender sensitivity, ethical 5 Evaluating Unit V - Gender
behavior, and inclusive mindset through Sensitization _
reflective and experiential learning Practices & Reflection
activities.

Course Articulation Matrix
o -
a © o) o (=] L o~ i [ ™M
~¢£ |8|S|8|3/8/8 5 8/ 8|2/z/5|3,8/8/|3
o
co1 - - - - - 2 1 2 2 - - 1 - = < =
coz - - - - - 3 2 2 2 - - 1 - - - -
Cco3 - - - - - 3 1 3 1 - - 1 - - - -
co4 - - - - - 2 - 3 - - - 1 - - =~ -
C05 - - - - - 2 1 3 3 1 - 2 = s - =
Average = - - = - 1241 26|16 02| - | 12| - - = -
Justification
Aspect Observation / Reasoning -
Stslj't!)ng (3) P06 (Engineer and Society) - Addresses societal, health, safety, and cultural issues related tovgender.
P08 (Ethics) - Focuses on ethical principles and professional conduct regarding gender equalhlty.
P09 (Individual and Team Work) - Promotes inclusive behavior and effective collaboration in
diverse settings. . - . : -
Moderate (2) | PO7 (Environment & Sustainability) - Connects gender issues to sustainable and inclusive societal
development. _ ) ) . 4
P012 (Life-long Learning) - Encourages continuous learning about evolving social and gender
norms, — — -
Minor (1) P010 (Communication) - Indirectly enhances sensitive and respectful communication skills. :
No Mapping PO1-P0O5, P011, PSO1-PS04 - These technical and engineering-specific outcomes are not covered in
this social science-oriented course. : : .
Cognitive BTL 2-5 (Understanding — Evaluating) - Ranges from understanding basic concepts to analyzing
Range case studies and evaluating policies.

Bepartment of information 'I'ccﬁ;ohg?,
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. IV Semester

Year/Sem: II /Il Department: IT

MS401HS: Business Economics and Financial Analysis

Course Outcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Cogn[;tel;:amblt_)dmam Linked Unit / Module
Analyze different forms of business entities
and evaluate the impact of economic ; .

MS40LHS:1 variables and businel;s cycles on 4 Aualyzing Dt

organizational strategy.
Apply demand and supply analysis
to forecast market behavior . .

MS401HS.2 and evaluate price elasticity for business . Applying UnitIl

decision-making.
Evaluate production functions, cost
structures, and market dynamics , y

MS4OLHS3 | | (o ate optimal pri{ ing and 5 Evaluating Unit 111

competitive strategies.
Prepare financial statements
by applying accounting principles and . g

MERULISA double-g:ltgy bookkee[;gir?g to rzpresent 4 Applying Unit IV
business performance accurately.
Analyze financial statements using ratio

MS401HS.5 | analysis to assess organizational liquidity, 4 Analyzing UnitV

profitability, and financial stability.
Course Articulation Matrix
8 (=) - o ~ o~ ) o 2] oy
SE |BE|E|E\z|E|8 2|B|8|8 |5 E|2|8|¢E B
co1 2 2 1 - - 2 1 1 - 1 = 2 5 = 1 1
coz 2 3 2 - - 1 - - 1 - 1 - - 2 1
Co3 2 3 2 - - 1 - 1 2 - 1 e - 2 1
C04 1 1 il - - - - 2 1 1 - 1 - - 1 -
Ccos 2 3 2 - - 1 1 2 1 2 - 2 = = 2 1

Average | 1.8 (24 |16 | - - 110/04 12|04 14 - 1.4 — - 1.6 0.8

ustification

Aspect Observation / Reasoning

Strong (3) | po2 (Problem Analysis) - Strongly addressed through economic analysis, demand forecasting,
and financial ratio interpretation.

Moderate PO1 (Engineering Knowledge), PO3 (Design/Development), PO12 (Life-long Learning),

(2) PSO-3 (Mathematical Modeling) - Provides foundational knowledge in economics and
financial analysis applicable to engineering project management and business decisions.

Minor (1) P06 (Society), PO8 (Ethics), PO9 (Teamwork), PO10 (Communication) - Business ethics,
societal impact of economic decisions, and communication of financial information are partially
addressed.

No Mapping | PO4, PO5, PO7, PO11, PSO-1, PSO-2, PSO-4 - Investigation, modern tools, environment,
project management, core CS concepts, software development, and research are not directly
related to business economics.

Cognitive BTL 3-5 (Applying — Evaluating) - Strong emphasis on applying economic principles,

Range analyzing financial data, and evaluating business strategies.

‘Department of Infarmatlion Technologyny
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MR21 - Revised Course Outcome
B.Tech. IV Semester
Regulation: MR21 Year/Sem: II /11 Department: IT
CS401PC: Operating Systems

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive : ;
CO Code Course Outcome BTL Domain Linked Unit/
Module
Keyword

CS401PC.1 | Explain operating system objectives, ; :
architecture, services, and system call interfaces 2 Understanding gnslt; t;g‘;i?gg::;iz
for different computing environments. y

CS401PC.2 | Analyze process management, CPU scheduling Unit Il - Process
algorithms, and interprocess communication 4 Analyzing Management & CPU
mechanisms for system performance evaluation. Scheduling

CS401PC.3 | Apply synchronization techniques, deadlock Unit 11l = Process
handling methods, and process coordination 3 Applying Synchronization &
n:ei)t;arrlnisms to solve concurrent processing Deadlocks
problems.

CS401PC.4 | Evaluate memory management schemes )
including paging, segmentation, and virtual ¢ Eyaligitiiig Unit IV - Memory
memory with page replacement algorithms for Management
optimal resource utilization.

CS401PC.5 | Implement file system operations, storage Unit V - File Systems
allocation methods, and disk management 3 Applying & Storage
techniques for efficient data organization and Management
access.

Course Articulation Matrix
I~ — o~ - o~ on <«
a9 - ||| vl n|el e 2 - - b P =) )
v =l o
S~ |R|R|R2|E|2B|E|E|&8|=|2|g|e|/&| & & &
o
Co1 3 2 1 - = - - = - - - 1 2 1 1 -
co2 3 3 2 1 = - - - 4 3 - 1 2 2 2 -
Cco3 3 3 2 1 Z 2 € = = = - 1 2 2 2 -
Co4 3 3 2 2 1 - - - = | = - 1 2 2 2 -
Cco5 3 3 2 2 1 = 2 = E = - 1 2 2 2 -
Average [ 3.0 |28 |18 |12 |04 | - - - = = = 1.0 | 2.0 | 1.8 | 1.8 =
Justification —
lﬁpe‘:t Observation / Reasoning .
Strong (3) PO1 (Engineering Knowledge) - Core operating system concepts form fundamental computer science and

engineering knowledge essential for IT professionals.

Moderate (2) PO2 (Problem Analysis) - Analyzing process scheduling, synchronization, and memory nlangge_mept problems.
PO3 (Design/Development) - Designing solutions for resource management and system optimization.
PSO1 (Computer Systems) - Direct understanding of computer system organization and management.

i - Basici igati f OS performance issues.
1 P04 (Investigations) - Basic investigation o verf ues.
Minor PO5 EModern Tools) - Using operating system utilities and monitoring tools.
PO12 (Life-long Learning) - Foundation for continuous learning in system s'oftware.
PS03 (Mathematical Concepts) - Basic application of algorithms in scheduling and memory management.

PO6, PO7, PO8, P09, PO10, PO11, PSO2, PSO4 - Societal, environmental, ethical, teamwork, communication,
’ ’ ’ L] ’

o Mappin :
" = project management, software development, and research outcomes not directly covered. .
Cognitive BTL 2-5 (Understanding - Evaluating) - Comprehensive progression from basic 0S concepts to evaluation of
Range system performance and optimization techniques,
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IV Semester

Year/Sem: II /Il Department: IT

CS403PC: Database Management Systems

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive : 3
€O Code Course Outcome BTL|  Domain Linked Unit f
Ke d Module
ywor

CS403PC.1 | Explain database system concepts, . .
architecture, data models, and design 2 Understanding Unit I - Introduction
databases using ER modeling techniques. & Data Models

CS403PC.2 | Apply .relatlonal algebra, Fa]culus . . Unit I = Relational
operations, and SQL queries to retrieve and 3 Applying Algebra & SQL
manipulate data from relational databases.

C5403PC.3 | Analyze functional dependencies and apply Unit III - Functional
normalization techniques to design efficient, | 4 Analyzing Dependencies &
redundancy-free database schemas. Normalization

C5403PC.4 | Evaluate transaction processing, Unit IV - Transaction
concurrency control protocols, and recovery 5 Evaluating Management &
mechanisms to ensure database consistency Recove

g ry
and reliability.

C5403PC.5 | Design storage structures and indexing
techniques using hashing and tree-based 3 Applvin Unit V - Storage &
methods for optimized database PplyIng Indexing

| performance.

Course Articulation Matrix
o
a2 - | N + | m| v | el | Hd|3| 38|83
53822282222222222:
co1 3 2 2 - - - - - - - - 1 2 1 2 -
co2 3 3 2 1 1 - - - - - - 1 2 3 2 -
Cco3 3 3 3 2 1 - - - - - - 1 2 2 3 -
Co4 3 3 2 2 1 - - - - - - 1 2 2 2 -
Cco5 3 3 2 2 1 - - - = - - 1 2 2 2 -

Average | 3.0 | 28 | 2.2 |14 |08 | - - = = = - 10| 20|20 22| -
ustification
Aspect Observation / Reasoning
Strong (3) PO1 (Engineering Knowledge) - Database principles and relational theory form fundamental IT
engineering knowledge.
PSO2 (Software Development) - Essential for developing database-driven software applications.

Moderate PO2 (Problem Analysis) - Analyzing data requirements and database design problems.

(2) P03 (Design/Development) - Designing normalized database schemas and efficient structures.

PS03 (Mathematical Concepts) - Applying relational algebra and normalization theory.

Minor (1) P04 (Investigations) - Investigating query performance and optimization techniques.

PO5 (Modern Tools) - Using DBMS software and database management tools.
PO12 (Life-long Learning) - Foundation for continuous learning in database technologies.
PS01 (Computer Systems) - Basic understanding of data storage and retrieval systems.

No Mapping | P06, PO7, PO8, P09, P0O10, PO11, PSO4 - Societal, environmental, ethical, teamwork, communication,

project management, and research outcomes not directly covered.

Cognitive BTL 2-5 (Understanding —+ Evaluating) - Comprehensive progression from basic database concepts

Range to evaluation of storage structures and performance optimization. ]

Bepartment of Information Technology
Mahatma Gane!lii institutz of Technologys
Chaitanya Charathi Post , l
Gandipet, }iydérabad-500 075.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IV Semester

Year/Sem: II /11 Department: IT

CS405PC: Java Programming

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive .
CO Code Course Outcome BTL ngain Linked Unit /
Keyword Module

CS405PC.1 | Apply object-oriented programming principles )

using Java classes, objects, inheritance, and ) UnitI-00P

- . 3 Applying Principles & Java
polymorphism to solve computational Hastro
problems.

CS405PC.2 | Implement packages, interfaces, and exception Unit II - Packages,
handling mechanisms to develop modular and 3 Applying Interfaces & Exception
robust Java applications. Handling

C5405PC.3 | Develop multithreaded applications and Unit I1I -
stream-based /0 operations to handle 3 Applying Multithreading & 1/0
concurrent processing and file management. Operations

CS405PC.4 | Utilize Java collections framework and utility Unit IV - Collections
classes to efficiently organize, manipulate, and 3 Applying Framework& Utilities
process data structures.

CS5405PC.5 | Design interactive applications using applets, Unit V- GUI
Swing components, and event handling for 3 Applying Programming &
graphical user interface development. Applets

Course Articulation Matrix
© [ ]
&2 - - - - 2 - o )= = o g
“8‘5;8282888222222&22
Co1 3 2 2 - 1 - - - - - - 1 1 2 1 -
co2 3 3 2 1 1 - - - - - - 1 1 3 2 =
Cco3 3 3 2 1 1 - - - - - - i 1 3 2 -
co4 3 3 2 1 1 - - - - - - 1 1 3 2 >
CO5 3 3 3 2 2 - - - - - - 1 1 3 2 -

Average | 3.0 |28 | 2.2 |10 (12| - - - - - - 1.0 | 1.0 | 28 | 1.8 -

Justification

| Aspect Observation / Reasoning ‘ _

Strong (3) PO1 (Engineering Knowledge) - Object-oriented programming principles form core computer
engineering knowledge. .

PSO2 (Software Development) - Directly develops software development skills using Java
programming language. .

Moderate P02 (Problem Analysis) - Analyzing problems to develop Java prograr.nming‘solutmns. -

(2) PO3 (Design/Development) - Designing objecF-oriented Java appllcathns w1_th proper arch:tecture.
PS03 (Mathematical Concepts) - Applying logical structures and algorithms in programming
solutions. : : . :

Minor (1) P04 (Investigations) - Investigating programming ;olut:ons and debugging t_echmques.

PO5 (Modern Tools) - Using Java development environments andl programming tools.
P0O12 (Life-long Learning) - Foundation for continuous learning in programming languages.
PSO1 (Computer Systems) - Basic understanding of program execunop and memory managemf:nt._

No Mapping | PO6, PO7, P08, P09, P0O10, PO11, PSO4 - Societal, environmental, ethical, teamwork, communication,
project management, and research outcomes not directly covered. :

Cognitive BTL 3-3 (Applying) - Consistent focus on application of Java programming concepts to solve

Range computational problems across all units.

ﬁpartment of Infarmation Technology’

Mahatma Gan' i1 5 ..te of Technology
Chaitanya taarathi Post

Gandipet, t!lydérabad-500 075.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IV Semester

Year/Sem: II /11 Department: IT

CS408PC: Discrete Mathematics

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Outcome BTL Domain Unit /
Keyword Module
CS408PC.1 | Apply propositional and predicate logic
to formulate logical inferences 3 Apolvi .
and construct mathematical proofs using various proof pplying e
techniques.
CS408PC.2 | Analyze sets, functions, sequences, and relations
to solve problems involving discrete structures and their | 4 Analyzing UnitII
properties.
CS408PC.3 | Apply mathematical induction and recursion
to solve counting problems using permutations, 3 Applying Unit IT1
combinations, and combinatorial principles.
CS408PC.4 | Analyze discrete probability concepts and recurrence
relations to solve advanced counting problems using 4 Analyzing Unit IV
generating functions.
CS408PC.5 | Apply graph theory concepts including connectivity,
paths, trees, and coloring to solve computing problems 3 Applying UnitV
l and model real-world scenarios.
Course Articulation Matrix
=]
AR | a|o (| ool | o s/ 8|88
s~ |E|E|z|E|R|E|R(RIR|EB|8|E|2|2 |2 ¢
co1 3 2 1 - - - - - - - 1 1 1 3 -
co2 3 2 1 - - - - - - 1 1 1 3 -
co3 3 3 2 1 - - - - - = i 1 2 3 -
co4 3 3 2 1 - - - - - - 1 1 2 3 -
Co5 3 3 2 1 - - - - - = 1 1 3 3 -
Average | 3 (26| 1.6 | 0.6 | - - - - = = ~ 1 1 1.8 3 -
Justification
Aspect Observation / Reasoning
Strong (3) PO1 (Engineering Knowledge) - Forms mathematical foundation for engineering.
PS03 (Mathematical Concepts) - Directly applies mathematical methodologies to
computation.
Moderate PO2 (Problem Analysis) - Analyzing and solving discrete mathematical problems.
(2) PO3 (Design/Development) - Designing mathematical models for computational systems.
Minor (1) P04 (Investigations) - Basic investigation of mathematical properties.
P0O12 (Life-long Learning) - Foundation for continuous mathematical learning.
PSO1 (Computer Systems) - Basic understanding of mathematical foundations.
PSO2 (Software Development) - Mathematical basis for algorithm development. .
No Mapping | P05, P06, P07, P08, P09, PO10, PO11, PS04 - Tools, societal, ethical, teamwork,
communication, management, and research outcomes not covered.
Cognitive BTL 3-5 (Applying - Evaluating) - Strong emphasis on applying concepts, analyzing
Range structures, and evaluating mathematical solutions.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IV Semester

Year/Sem: II /II Department: IT

MC401HS: Constitution of India

Course Outcomes
After successful completion of this course, the students will be able to:

Department of InfofMation Technology
Mahatma Gandhi institute of Technology N % \/\‘ L )
Chaitanya Bharathi ps «
Gandipet, |lyddrabad-5 75, \ \ /

32|Page

Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit /
Keyword Module

MC401HS.1 | Analyze the historical evolution, salient U = Mitrodugtion
features, and fundamental principles of the 4 Analvzi & Histori IC '
Indian Constitution and its significance in FEng Istorica
governance. Background

MC401HS.2 | Evaluate fundamental rights, duties, and Unit 11 -
directive principles of state policy to 5 Evaluating Fundamental Rights
understand citizen-state relationships in & Duties
democratic governance. |

MC401HS.3 | Compare the .fedferal _structure, parliamentary ‘ Unit 11l - Government @
system, and distribution of powers between 4 Analyzing SEonchiiie S Powers
union and state governments in India.

MC401HS.4 | Examine constitutional amendment Unit IV -
procedures, emergency provisions, and their 4 ' Analyzing Constitutional
implications for democratic functioning and Amendments &
crisis management. Emergencies

MC401HS.5 @ Assess the role of local self-governments and Unit V - Local
constitutional bodies in strengthening 5 Evaluating Governance &
democratic decentralization and governance. Constitutional Bodies

Course Articulation Matrix |

2 -
&2 - | N ||| w0 a8 - > = o 8 3
SE|E|E|E|g|g|R|2le|2|E|E|e |2 2|2 ¢
co1 - - - - - 2 1 1 - - - 1 - - - -
co2 - - - - - 3 1 2 - - - 1 - - - - &
co3 - - - s - 3 1 1 - - - 1 - - - -
Cc04 - - - - - 2 1 2 - - 1 - - - -
C05 - - - - - 3 2 2 1. 1 - 2 - - - -

Average | - = = = - |26/12 16 (1.0 1.0 - 1.2 - - - -

ustification

Aspect Observation / Reasoning . _ ‘

Strong (3) PO6 (The Engineer and Society) - Directly addresses constitutional governance, citizen rights, and
societal responsibilities in engineering contexts.

Moderate PO8 (Ethics) - Covers constitutional values, fundamental duties, and professional ethics relevant to

(2) engineering practice. : : — . .

Minor (1) PO7 (Environment & Sustainability) - Indirect conlnectlon through-dlreFtllve pn‘nmples of state pohcy.
P09 (Individual & Team Work) - Basic understanding of collaborative citizenship and democratic
participation. . o
P010 (Communication) - Limited to constitutional awareness and.cnnc communication.

P012 (Life-long Learning) - Framework for continuous civic learmpg and c.onsn‘tutlonal awareness. |

No Mapping | PO1, PO2, PO3, PO4, PO5, PO11, PS01, PSO2, PS03, P$Q4 - Technical engineering knowledge,
problem-solving, design, tools, management, and IT-specific outcomes not addrgssed. : .

Cognitive BTL 4-5 (Analyzing — Evaluating) - Enhanced progression focusing on analysis and evaluation of

Range constitutional principles in engineering and societal contexts.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IV Semester

Year/Sem: II /I Department: IT

CS451PC: Operating Systems Lab

Course Outcomes
After successful completion of this course, the students will be able to:

e

Cognitive Linked
CO Code Course Outcome BTL Domain Experiment
Keyword Groups / Themes

CS451PC.1 | Apply basic Linux/UNIX commands and shell 3 Applying Linux basics & Shell
programming concepts to demonstrate scripts (Ex 1 - 4)
process management and file operations.

CS451PC.2 | Implement process scheduling, 4 Analyzing CPU Scheduling &
synchronization, and inter-process IPC (Ex 5 -8)
communication algorithms using C / Java /

Python.

CS451PC.3 | Develop programs for memory, file, and device 5 Evaluating Memory & File
management to evaluate system performance Management (Ex 9 -
and resource utilization. 12)

Course Articulation Matrix
g v~ o - o ™ <
*2 |3 |8|8|3/5/8/5/8/ 3/ 8/8|8/8/8|8) 8
8 e R B =¥ =% (=9 =™ =9 -9 B & a & a. A A, a
co1 2 2 1 - | 3] - - - - - - 1 3 2 1 =
co2 3 3 2 1131 -1- « | = - 1 | 3 3 2 .
co3 3 3 2 2 [ 3] - - | - - - 1 3 3 2 «

Average | 267 | 267|167 | 1 | 3 | - | - | - | - - - 1 3 (267167 -

Justification

Aspect Observation / Reasoning

Strong (3) P05 (Modern Tool Usage) - Extensive use of Linux/UNIX OS, shell scripting, and
programming tools.

PSO1 (Computer Systems) - Direct hands-on experience with OS components and system
programming.
PSO2 (Software Development) - Implements core 0S algorithms and system software.

Moderate PO1 (Engineering Knowledge) - Applies core OS concepts in practical implementations.

(2) PO2 (Problem Analysis) - Analyzes and solves OS-related problems through programming.
P03 (Design/Development) - Designs Solutions for process scheduling, synchronization,
and memory management.

Minor (1) P04 (Investigations) - Investigates system performance through practical experiments.
P012 (Life-long Learning) - Builds foundation for continuous learning in systems
programming,

PS03 (Mathematical Concepts) - Applies algorithms and performance evaluation methods.

No Mapping | PO6, PO7, P08, P09, PO10, PO11, PSO4 - Societal, ethical, teamwork, communication,
management, and research outcomes not covered in lab context.

Cognitive BTL 3-5 (Applying — Evaluating) - Strong practical progression from applying basic

Range commands to evaluating system performance through implementation.

14
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MR21 - Revised Course Qutcome
B.Tech. IV Semester

Regulation: MR21 Year/Sem: II /II Department: IT

CS453PC: Da

tabase Management Systems Lab

Course Qutcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Coverage
Keyword

CS453PC.1 | Apply SQL commands (DDL, DML, DCL, 3 Applying Experiments 1 - 4 (ER
TCL) to design and manage relational model creation,
database schemas using ER models. normalization, basic SQL)

CS453PC.2 | Develop advanced SQL queries, subqueries, 4 Analyzing Experiments 5 - 8 (SQL
joins, and implement PL/SQL features like queries, joins, views,
functions, procedures, and triggers to PL/SQL blocks, triggers)
perform data manipulation and control.

CS453PC.3 | Design and evaluate a complete database 5 Evaluating | Experiments 9 - 12 (Mini
application integrating multiple tables, Project / Case study)
queries, and PL/SQL components for real-
world problem solving.

Course Articulation Matrix

=
e O - o wl ol =~ o o S ! o~ - o~ o <
SE|E|E|EEB|EB|E| B\ 5|8|E|2|2|2|¢®
(&5}
co1 2 2 2 - 13 -1- - - 1 2 3 2 -
co2 3 3 3 1 3 - - - - - - 1 2 3 2
Cco3 3 3 3 2 13| -1-1-* 1 1 1 2 2 3 3 2
Average | 2.67 | 2.67 [2.67 | 1 | 3 - |/ -] -1033/033({0.33[1.33| 2 3 | 233 0.67
Justification
Aspect Observation / Reasoning
Strong (3) PO5 (Modern Tool Usage) - Extensive use of DBMS software (Oracle, MySQL), SQL, and
PL/SQL tools.
PSO2 (Software Development) - Direct development of database applications using
programming and query languages.
PS03 (Mathematical Concepts) - Applies relational algebra, normalization, and set theory
in practical scenarios. _ _
Moderate (2) | PO1 (Engineering Knowledge) - Applies database principles in practical lmplementat:ons.
PO2 (Problem Analysis) - Analyzes data requirements and designs appropngte §chemas.
P03 (Design/Development) - Designs and develops complete database applications.
PSO1 (Computer Systems) - Works with database storage and retrieval systems.
Minor (1) P04 (Investigations) - Investigates query performanc? anc.l c?ptirr}ization.
P09 (Individual & Team Work) - Collaborative work in mini-projects.
P0O10 (Communication) - Documentation of database designs. _
PO11 (Project Management) - Mini-project planning and execution. ‘
PO12 (Life-long Learning) - Foundation for continuous data'\base learning.
PS04 (Research Ability) - Applied research in database design. . —
No Mapping | P06, PO7, PO8 - Societal, environmental, and ethical outcomes not directly covered in la
confext. : —n
Cognitive BTL 3-5 (Applying - Evaluating) - Strong practical progression from basic SQL application
Range to complete database system evaluation.

Department of Information Technalopy "
Mahatma Gandb: « - -:te of Techno! - & \" k y
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MR21 - Revised Course Outcome
B.Tech. IV Semester

Regulation: MR21 Year/Sem: II /11 Department: IT

CS455PC: Java

Programming Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive ;
CO Code Course Outcome BTL Domain Coverage / Experiment
Keyword Group
| CS455PC.1 | Apply fundamental Java syntax, control 3 Applying Experiments 1-4 (OOP
‘ structures, and object-oriented concepts basics, class/object,
such as classes, objects, and constructors to inheritance, constructors)
develop modular programs.

CS455PC.2 | Implement exception handling, 4 Analyzing Experiments 5-8
multithreading, packages, and interfaces to (Packages, threads,
analyze program performance and exceptions,
reusability. polymorphism)

CS455PC.3 | Design and develop GUl-based Java 5 Evaluating Experiments 9-12 (File
applications integrating file handling, handling, GUI, applets,
AWT /Swing components, and event-driven mini project)
programming for real-world problems.

Course Articulation Matrix
g 2 b~ I~ - T I I I I~ - Y- O T s I O~ I~ < B (-8
é‘g&&ﬁ&&&&&&gggg:gz
co1 2 2 2 - 13 -1 -1- - - 1 2 3 1 -
Co2 3 3 3 113 - |- - - - 1 2 3 2 -
co3 3 3 3 2 [ 3| -] -1- 1 1 1 2 2 3 3 2 |

Average | 2.67 |2.67 |267 | 1 | 3 | - | - | - |033/0.33/0.33|1.33| 2 3 2 |0.67]

Justification
Aspect Observation / Reasoning
Strong (3) PO5 (Modern Tool Usage) - Extensive use of Java development tools (Eclipse/NetBeans),

debugging tools, and GUI builders.
PSO2 (Software Development) - Core focus on Java programming, OOP principles, and
application development.

Moderate (2)

P01 (Engineering Knowledge) - Applies programming fundamentals and software
engineering principles.

P02 (Problem Analysis) - Analyzes problems to develop Java-based solutions.

P03 (Design/Development) - Designs and develops complete Java applications with GUI
and file handling.

Minor (1) P04 (Investigations) - Investigates program performance through multithreading and
optimization.
P09 (Individual & Team Work) - Collaborative work in mini-projects.
P010 (Communication) - Documentation and presentation of Java applications.
PO11 (Project Management) - Mini-project planning and execution.
P012 (Life-long Learning) - Foundation for continuous programming skill development.
PS04 (Research Ability) - Applied research in software development.
No Mapping | P06, PO7, P08 - Societal, environmental, and ethical outcomes not directly covered in lab
context.
Cognitive BTL 3-5 (Applying — Evaluating) - Strong practical progression from basic programming
Range to designing and evaluating complete applications.

Department of Information
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. IV Semester

EN452HS: Finishing School- 11

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: II /Il

Department: IT

Mahatma Gandhi Institute of Tec:
Chaitanya Bharathi o,
Gandipet, Hyderabad-500 o, -

evaluating prﬁggggiqnal biha¥io;
rmformation Technnlngy

v

Cognitive
CO Code Course Qutcome BTL Domain Linked Unit / Module
Keyword

EN452HS.1 | Apply verbal and non-verbal communication Applying Unit | - Advanced
techniques to demonstrate effective Communication &
interactions in interviews, group discussions, Interview Skills
and presentations.

EN452HS.2 | Develop problem-solving and quantitative Analyzing Unit II - Quantitative &
aptitude skills by analyzing numerical, Analytical Aptitude
logical, and reasoning problems.

EN452HS.3 | Illustrate critical and creative thinking Analyzing Unit I1I - Critical
strategies to solve case-based or situational Thinking & Decision @
problems in professional contexts. Making

EN452HS.4 | Demonstrate professional etiquette, Evaluating Unit IV - Team Building
teamwork, and leadership through role- & Leadership Skills

_plays, mock sessions, and group projects.

EN452HS.5 | Design a personal career development plan Evaluating Unit V - Career
by integrating soft skills, aptitude, and Planning & Personality
domain competencies for lifelong Development
employability.

Course Articulation Matrix
o
a2 “ | n|ow|elw|lo|lnloleol S| Y88 88|33
s |E|\B|E|E|E|E|2|B|B|E|E|E|E B|E|E
O
Co1 - - - - - - - - 2 3 - 1 - - - -
c0o2 1 2 1 1 - - - - 1 1 - 2 - - 2 -
COo3 1 2 1 1 - = - 2 1 - 2 - - 2 -
Co4 - - - - - 1 - 2 3 2 1 2 - - - -
CO05 - - - - - - - 1 2 1 2 3 - - - 1
Average |0.4[(08/04 /04| - |02| - (06| 2 | 1.6 | 0.6 2 - - 08 | 0.2
Justification
Aspect Observation / Reasoning
Strong (3) P09 (Individual and Team Work) - Direct focus on teamwork, leadership, and collaborati\lle activities.
P010 (Communication) - Core emphasis on verbal/non-verbal communication, presentations, and group
discussions. .
P0O12 (Life-long Learning) - Career planning and continuous skill development for employability.
Moderate (2) P08 (Ethics) - Professional etiquette and ethical behavipr in workp_lace scenarios.
PO11 (Project Management) - Implicit in career planning and project-based role-plays.
PS04 (Research Ability) - Critical thinking and problem-solving applicable to research contexts.
Minor (1) PO2 (Problem Analysis) - Through guantitative and analvyticalbapti tude.
PO6 (The Engineer and Society) - Professional conduct in societal context.
PS03 (Mathematical Concepts) - Application in quantitative reasoning.
PO1, PO3, PO4 - Indirectly through logical and structured thinking.

No Mapping POS5, PO7, PSO1, PSO2 - Technical tools, environmental aspects, hardware, and software development not

Cognitive CB?I"’EFBE(; (Applying - Evaluating) - Strong emphasis on applying soft skills, analyzing situations, and

Range

~
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. V Semester

Year/Sem: 111 /I Department: IT

CS501PC: Theory of Computation

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Outcome BTL Domain Unit /
Keyword Module
CS501PC.1 | Explain the concepts and working of Finite
Automata (DFA, NFA), and convert between NFAand | 2 Understanding Unit 1
DFA, including machines with epsilon-transitions.
CS501PC.2 | Apply the concepts of regular expressions and
the pumping lemma to prove language properties 3 Applying Unit Il
and convert finite automata to regular expressions.
CS501PC.3 | Design Context-Free Grammars
(CFGs) and Pushdown Automata (PDA) for formal 6 Creating UnitIII
languages and analyze their equivalence.
CS501PC.4 | Analyze context-free grammars by converting them
into normal forms (CNF, GNF) and apply the 4 Analyzing Unit IV
pumping lemma for CFLs.
CS501PC.5 | Evaluate the computational power of Turing
Machines and distinguish between decidable and 5 Evaluating UnitV
undecidable problems.
[Course Articulation Matrix
=)
22 (e |o s vw|le|ln|le|le|l2 3| 8|83/ 8| 8|83
5:8222282282222:22
co1 2 2 - - - 1 - 1 2 1 3 -
co2 3 3 2 - - - 1 2 2 3 =
co3 3 3 3 1 - - - - - - - 2 2 2 3 -
Co4 3 3 2 2 - - - - - - - 2 2 2 3 1
€05 3 3 2 2 - = - - 2 2 1 3 2
Average (28 (28|18 1.0 | - - - - - 0.2 - 1.6 | 2.0 | 1.6 | 3.0 | 0.6
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, P02, PSO3: The course provides core engineering knowledge (P01) in theoretical
computer science and the foundation for analyzing complex problems (P02). It is deeply
rooted in and develops mathematical foundations (PS03).
Moderate | P03, PO12, PSO1, PSO2: Students design (PO3) abstract computational models. The subject
(2) fosters lifelong learning (P012). It establishes the logical principles of computer systems
(PSO1) and software structure (PS02).
Minor (1) P04, P010, PS04: The course involves investigation (PO4) of problem
decidability. Communication (P010) is used to explain theoretical concepts. It introduces
open research problems like P vs NP (PS04).
No P05, PO6, PO7, P08, P09, PO11: The course is purely theoretical with no modern tools,
Mapping societal /ethical context, teamwork, project management, or finance.
Cognitive | BTL 2 — 6: Clear progression from understanding automata to applying conversions, designing
Range grammars, analyzing language properties, and evaluating computational limits.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. V Semester

Year/Sem: 111 /I Department: IT

CS503PC: Design and Analysis of Algorithms

Course Outcomes

After successful completion of this course, the students will be able to:

Cognitive Linked |
' CO Code Course Outcome BTL Domain Unit /
L ) Keyword | Module |
| ' Analyze the complexity of algorithms using asymptotic '
CS503PC.1 | notations and apply divide-and-conquer to solve 4 Analyzing Unit |
! problems like sorting and matrix multiplication.
' Apply greedy method strategies to solve optimization
' CS503PC.2 | problems such as job sequencing, knapsack, and 3 Applying Unit Nl
' minimum spanning trees. )
Develop efficient solutions using dynamic
CSS03PC.3 | programming for problems including multistage graphs, 6 Creating Unit 111 @
| TSP, and 0/1 knapsack. (-
| Design algorithms using backtracking and branch and '
CS503PC.4 | bound techniques for problems like graph coloring and 6 Creating Unit IV
the 8-Queens problem. e i
Evaluate and classify computational problems 3 .
bkl into complexity clazes (PI,)NP, NP-Copmglete). 3 Evaluatlng | URIEV ]
Course Articulation Matrix -
|
E 8 - N o < wn ¥e) ~ © I o - | = ~ 8 8 | 8 g
§°\-2888288282‘gggg’_|gg
cor |3 |3 (1 |- -|-|-|-[-]1-]-711]21]1/]3]-
Cco2 3 3 2 - - - - - |- - - 1 2 2 3 -
co3 |3 [3 |3 ]1|-]--1-1]T-1T-T-"127]2/ ]2/ 13/ -
co4 |3 |3 (3|2 [ -|-1-1-1]11]-1]T1]2]21]2T]2/ 1
cos | 3|3 |2[2]]-]-1-1T-1-1-1T1T-T27121]11]3]2
Average |30 (30 (22|10 | - | - | - | - /02| - |02)/16 /20|16 |28 0.6
Justification - - . =
Aspect Observation / Reasoning - -
Strong (3) P01, PO2, PSO3: This is a core course providing engineering knowledge (P0O1) and
advanced problem analysis (P02) skills. It is fundamentally based on mathematical
reasoning (PS0O3) for complexity analysis. - ]
Moderate P03, PO12, PSO1, PS02: Students design/develop (P03) efficient algorithms. The evolving |
(2) nature of algorithms fosters lifelong learning (P012). It is crucial for building
efficient systems (PSO1) and software (PS02). - = |
Minor (1) P04, P09, PO11, PSO4: The course involves investigation (PO4) of algorithm efficiency. Lab 1
work implies teamwork (P09) and project management (PO11). It introduces the research
frontier of NP-completeness (PS04).
No ~ | PO5, PO6, PO7, PO8, PO10: No specific tool usage, societal/ethical/environmental context, or |
Mapping formal communication focus. - - o
Cognitive BTL 3 - 6: Strong emphasis on high-order thinking, from applying strategies to creating new
Range algorithms and evaluating complexity classes. R o _ |

craatlen Technology
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MR21 - Revised Course Outcome

B.Tech. V Semester
Regulation: MR21 Year/Sem: III /I Department: IT

CS504PC: Software Engineering
Course Outcomes
‘M‘M&M of this course, the students will be able to:

Cognitive i .

CO Code Course Outcome BTL Domain Linked lplt /
Module

— ] Keyword

CS504PC.1 Compare various software process
models and analyze the framework of 4 Analyzing Unit

| software engineering as a layered technology.

CS504PC.2 Develop Software Requirements Specification
(SRS) documents by applying software 3 Applying Unit 11
process models and requirements

| engineering processes.

CS504PC.3 Design software architectures and component- 6 Creating Unit I
level models using UML diagrams.

CS504PC.4 | Formulate comprehensive test strategies by : .
integrating various testing levels and 5 Evaluating Unit IV
techniques. :

CS504PC.5 | Evaluate software quality using product : )
metrics and recommend improvements based 5 Evaluating UnitV
on quality management principles.

Course Articulation Matrix
= ) - N - N | ;| =
[~V = N ||| ||| - - = ol e |l o6
® ©| ©| ©
s~ |& & B8R \R|\2\E|R|g|E|2 2|28 %
o
co1 |3 [ 3|22 2[1]-T1] -T2 =17 =T17]2 1=
Cco2 2 3 3 2 2 - 1 3 1 1 - 3 1] -
Cco3 2 2 3 2 3 - - 1 3 1 2 - 3 2 [ 1
L CO4 2 3 2 3 2 - - = - 2 1 1 - 2 1 1
CO05 2 3 2 2 2 1 1 1 - 2 2 1 - 1 24 1
Average |22 | 28 (24|22 |22 1 1 1 1./22/125/125|:1.(22{14] 1
Justification i

Aspect Observation / Reasoning ’ e
P02, P03, PSO2: Strongly mapped because the course emphasizes problem analysis, design

Strong (3) of solutions using UML/architecture, and software development methodologies.

P01, PO4, PO5, P010, PO11, PO12, PSO1: Moderately mapped as the course provides _

Moderate | engineering fundamentals, investigation skills, conceptual tool usage, documentation &

(2) communication, process/metrics-based management, lifelong learning, and system-level
understanding. - - -

P06, PO7, P08, P09, PSO3, PS04: Lightly mapped due to basic relevance in societal aspects,

Minor (1) | maintainability/sustainability, ethics (SQA), agile teamwork, metrics/analysis, and
introductory research exposure.

No Applied only where the syllabus does not justify a direct linkage.

Mappin

Cogp;gti\i BTL 3-6: Course covers applying, analysing, evaluatmg, and c\ t(ng through SRS, dESlgIl,

Range testing, and quality evaluation.
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MR21 - Revised Course Outcome

B.Tech. V Semester
Regulation: MR21 Year/Sem: 11 /I Department: IT
CS507PC: Web Technologies
Course Outcomes
After successful completion of this course, the students will be able to: ’ ——
Cognitive Linked
CO Code Course Outcome BTL Domain Unit/
Keyword Module
CS507PC.1 | Develop interactive web pages using HTML, CSS, and . _
JavaScript, including form validation and an 3 Applying Unit ]
introduction to AJAX. :
CS507PC.2 | Construct well-formed XML documents 3 Applying Unit 11
and process them using DOM and SAX parsers.
CS507PC.3 | Build server-side scripts using PHP for form handling, 3 Applying Unit 111 P
file operations, sessions, and database connectivity. p ’
CS507PC.4 | Develop server-side applications using Java Servlets to 3 Applying Unit IV W
handle HTTP requests, responses, and manage sessions.
CS507PC.5 | Design dynamic web applications using JavaServer 6 Creating UnitV —J
Pages (JSP) and implement session tracking.
Course Articulation Matrix
FE O ||l |||l 8 = eq oo 3 o |2
§§EEEEEEEEE§§§§§§§
co1 2 2 2 - 2 - - 1 1 1 - 1 2 2 1 1
Cco2 2 2 2 1 2 - - 1 1 1 - 1 2 2 1 1
Co3 2 2 3 1 2 - - 1 1 1 1 2 2 3 1 1
Co4 2 2 3 1 2 - - 1 1 1 1 2 2 3 1 1
CO5 2 3 3 2 3 - - 2 2 2 2 3 2 3 1 2
Average | 2.0 | 2.2 /2.6 |10 |22 | - - |12(12]12 | 08 | 18 | 20 | 26 | 1.0 | 1.2
Justification
Aspect Observation / Reasoning g’\;
Strong (3) | PO5, PSO2: The course is heavily reliant on using modern tools (PO5) for web development. T
It is a direct application of software development methodologies (PS02).
Moderate | PO1, P02, PO3, PO12, PSO1: Provides foundational engineering knowledge (P0O1).
(2) Involves problem-solving (P02) and design (PO3) of web apps. Requires lifelong learning
(P012) to keep pace with web tech. Builds computer systems (PS01) knowledge.
Minor (1) | P04, P08, P09, P010, PO11, PS03, PSO4: Involves investigation (P04) for debugging.
Touches on ethics (P0O8) in web. Implies teamwork (PO9) and communication (P010).
Requires project management (P0O11). Uses basic math (PS03). Can inspire research
(PS04) in new frameworks.
lhq/l‘;pping P06, PO7: No direct societal or environmental context is covered.
Cognitive | BTL 3 — 6: Focuses on applying various web technologies, culminating in the creation of a
Range complete web application.

v,

N
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. V Semester

Year/Sem: III /I Department: IT

IT501PC: Data Communication and Computer Networks

Course Outcomes
After successful completion of this course, the students will be able to:

| €O Code Course Outcome BTL Cognitive Linked
Domain Unit /
Keyword Module
IT501PC.1 | Explain data communication components, network
models (OS], TCP/IP), physical layer transmission 2 Understanding Unit [
media, and switching techniques.
IT501PC.2 | Apply error detection/correction methods (CRC,
Hamming code) and flow control protocols at the data | 3 Applying Unit 11
link layer, and analyze multiple access protocols.
IT501PC.3 | Analyze network layer functions including IP
addressing (IPv4, IPv6), routing algorithms, and 4 Analyzing Unit I11
forwarding techniques.
IT501PC.4 | Evaluate transport layer protocols (UDP, TER:
congestion control mechanisms, and Quality of 5 Evaluating Unit IV
Service (QoS) parameters.
IT501PC.5 | Illustrate the working of application layer protocols
including DNS, SMTP, FTP, and HTTP in internet 2 Understanding UnitV
| applications.
Course Articulation Matrix
2o - | | o | ||| 8 ! o p= o & =
S£ (B B(B|E|E(E| 22|85 |8 |E|8 2 2|8
co1 3 2 1 - - - - - - 1 - 2 3 1 2 -
Cco2 3 3 2 1 - - - - - 2 3 2 2 1
co3 3 3 2 2 - - - - - - - 2 3 Z 2 1
co4 3 3 2 2 - - - . - 2 3 2 2 1
CO5 2 2 1 - - - ¢ - - 1 - 2 2 2 1 1
Average | 2.8 | 2.6 | 1.6 | 1.0 | - - - - - | 0.4 - 20 | 28 | 1.8 | 1.8 | 0.8
Justification
Aspect Observation / Reasoning
Strong (3) | PO1, PSO1: Provides core engineering knowledge in networking fundamentals and deep
understanding of computer systems architecture and protocols.
Moderate | P02, P03, PO4,P012, PSO2, PS03: Strong problem analysis in protocol design,
(2) network design principles, investigation of network performance, lifelong learning in
evolving technologies, software development for network applications,
and mathematical foundations of error control.
Minor (1) | PO10, PSO4: Basic communication of network concepts and research context in emerging
networking technologies.
No P05, PO6, P07, P08, P09, PO11: No tool usage, societal, environmental, ethical, teamwork, or
Mapping project management focus.
Cognitive | BTL 2 — 5: Clear progression from understanding concepts to evaluating protocol performance
Range and QoS mechanisms.

Department of Inforrztlan Technology
Mahiatma Fast et =2 e lyyalapy
Ci

Gandipet, Hyaeranad-500 075,

L\

N
'|\ —41|Page




MR21 - Revised Course Outcome
B.Tech. V Semester
Regulation: MR21 Year/Sem: III /I Department: IT

CE5210E: Disaster Preparedness and Planning Management (Open Elective-I)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Linked
CO Code Course Outcome BTL Domain Unit /
Keyword Module

Define the fundamental concepts and terminology of
CE5210E.1 | disaster management, including disaster, hazard, 1 Remember Unit
vulnerability, risk, and resilience.

Classify different types of natural and man-made
CE5210E.2 | disasters and describe the hazard and vulnerability 2 Understand Unit I
profile of India.

Explain the environmental, social, economic, and health
CE5210E.3 | impacts of disasters and describe global and national 2 Understand Unit III
disaster trends. @
Illustrate the phases of the disaster management cycle
CE5210E.4 and summarize the structural, non-structural measures,

o " £ ; it
and key policies for Disaster Risk Reduction (DRR) in 2 Understand Unit IV
India.
Analyze the impact of developmental projects on
CE5210E.5 dlsasl.ter vulnerablht.y and identify prmctples of 4 Analyze Unit V
sustainable and environmentally friendly
reconstruction.
Course Articulation Matrix
(=]
a O o o1 o < 1n =) ~ o) o (=] - o~ - (3] (2] L]
g = B, - | o o 9|9
o & ele|2|e|2E8|B|2B|2|g|g|2|2|2|g|¢&
(=}
co1 2 1| -| -] -/1]1[-]T-[-1T-111]-1-71+-1]1
co2 21-—-22---1---J@
co3 2 |1 - -T2]2] - ; 1 | - ; : b3t
C04 Z 2 1 1 - 3 2 1 1 1 2 1 - - . 1
CO5 2 3 2 2 - 3 3 2 - - 1 1 - - - 2
Average 20/16/06 06| - [22]20/06 /0202 | 06 | 1.0 - - - 1.2
Justification
Aspect Observation / Reasoning
Strong (3) PO6 - Core focus on societal protection through disaster management (COs 2,3,4,5)

PO7 - Environmental impact analysis and sustainable reconstruction (CO5)
Moderate (2) | PO1 - Foundational disaster science principles

PO2 - Vulnerability analysis and DRR strategy evaluation (C04,5)

PS04 - Broadens IT perspective for disaster management applications

Minor (1) P04 - Policy and case study analysis

PO8 - Ethical considerations in development

PO11 - Disaster management cycle as project management

P012 - Dynamic field requiring continuous learning

No Mapping P03, PO5, P09, P010, PSO1, PS02, PS03 - Not addressed in course content or COs
Cognitive BTL 1-4 - Appropriate for introductory elective: builds foundation (BTL 1-2) before
Range analytical skills (BTL 4

Mahatma Gandhi Instituta of Technolog \4
42|p
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MR21 - Revised Course Outcome
B.Tech. V Semester

Regulation: MR21 Year/Sem: 111 /1 Department: IT

MC501HS: Intellectual Property Rights

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive

€O Code Course Outcome BTL Domain Linked Unit /
Module
Keyword

MC501HS.1 | Explain the fundamentals, types, and 2 Understanding | UnitI - Introduction
importance of Intellectual Property Rights to IPR
and international organizations governing
IPR.

MC501HS.2 | Apply procedures for filing patents, 3 Applying Unit II - Patents,
copyrights, and trademarks and interpret Copyrights &
legal requirements for protection. Trademarks

MC501HS.3 | Analyze the role of trade secrets, 4 Analyzing
geographical indications, and industrial

Unit I1I - Other
Forms of Intellectual

as WIPO, WTO, and TRIPS.

designs in innovation and global trade. Property
MC501HS.4 | Evaluate national and international IPR 5 Evaluating Unit IV -IPR
frameworks, policies, and agreements such Frameworks &

Organizations

MC501HS.5 | Formulate ethical and legal strategies to 6 Creating UnitV - Case_Stu.dies
protect intellectual property in innovation & Legal Implications
| and entrepreneurship scenarios.

Course Articulation Matrix

g <
EQ | w | |o|¢| ]|l S | 0 ¥ 9| @
£ s| 3| 8& o |l el e| e
5 & eleg|2g|lg|eg|g| 2lg|lg g1l 2 | 2|22 8| &
o
Co1 1 1 - - - 2 2 1 - 2 - 1 - il
co2 1 2 1 - - 2 3 - 2 1 2 2 - 2
Co3 1 2 1 1 - 2 - 3 - 2 1 2 - 2 - 2
Co4 1 2 1 2 - 3 - 3 - 2 2 2 - 2 - 2
CO5 1 2 2 2 - 3 - 3 1 2 2 3 = 2 - 3
Average | 1 |18 | 1 1 - 24| - |[28|02] 18 | 1.2 | 2.2 - 1.8 - 2
Justification
Aspect Observation / Reasoning

understanding of legal compliance and professional responsibilities.

Strong (3) P08, PO6 - Strong ethical, legal, and societal implications of intellectual property;

Moderate P02, PO10, PO11, PO12, PSO-2, PSO-4 - Problem analysis in IP contexts, communication of
(2) legal concepts, project and innovation management, lifelong learning.

considerations, investigation, and limited tool usage or teamwork.

Minor (1) P01, PO3, PO4, P05, P09, PSO-1, PSO-3 - Basic engineering relevance, design

No Mapping | PO7 - No direct environmental focus.

Range strategies.

Cognitive BTL 2-6 - Clear progression from understanding IP concepts to creating protection

Besartment of Informatlan TeehnalRgy
l \ \/\ L 4
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MR21 - Revised Course Qutcome

B.Tech. V Semester

Regulation: MR21 Year/Sem: III /I

MCS501ES/ MC601ES: Artificial Intelligence
Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive ; .
CO Code Course Outcome BTL ngain Linked Uni¢ /
Ke d Module
yWOr

MC501ES.1 | Explain the fundamentals, history, scope, 2 Understanding | Unit I - Introduction
and applications of Artificial Intelligence and to Al
intelligent agents.

MC501ES.2 | Apply search strategies, constraint 3 Applying Unit IT -~ Problem
satisfaction, and game theory techniques to Solving & Search
solve Al problems.

MC501ES.3 | Analyze knowledge representation schemes, | 4 Analyzing Unit III - Knowledge
logic-based reasoning, and inference Representation &
mechanisms. Reasoning @

MC501ES.4 | Design and implement machine learning 6 Creating Unit IV - Machine
algorithms including decision trees and Learning Concepts
classification models.

MC501ES.5 | Evaluate Al models for real-world 5 Evaluating Unit V - Applications
applications and assess ethical implications & Ethical Issues
in Al systems.

Course Articulation Matrix
= & | vl | ool S - ~ - N | . <
-2 o oo o925 o/ 9|3 |83 s8/8/gl8|z¢g
g~ O - I - I -V - "I -V (- VI -V - Y K 4 % & = g
co1 2 2 1 - - 1 = 1 = 1 * 2 2 1 2 1
coz2 2 3 2 1 1 - - = . = = 2 2 2 3 1
COo3 2 3 2 2 1 - - - = = - 2 2 2 3 1
co4 2 3 3 2 2 - - 1 1 2 2 3 2 2
CO5 2 3 2 2 1 2 1 2 1 2 1 2 2 2 2 2 o
Average | 2 |28 2 [14]1[06/02/06[04]08 04| 2 | 2 [ 2 [24[14 ()
ustification

Aspect Observation / Reasoning

Strong (3) P02, PSO-3 - Strong problem-solving and analytical skills in Al techniques; mathematical

foundation for algorithms.

Moderate (2) | PO1, P03, PO4, PO12, PSO-1, PSO-2, PSO-4 - Engineering knowledge, design principles,

investigation, lifelong learning, and research applications.

Minor (1) POS5, P06, PO7, PO8, P09, PO10, PO11 - Basic tool usage, societal impact, ethics, teamwork,

and project management.

No Mapping | -

Cognitive BTL 2-6 - Comprehensive progression from understanding Al concepts to creating ML

Range solutions and evaluating ethical implications.

LAY
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. V Semester

Year/Sem: 111 /I Department: IT

CS551PC: Software Engineering Lab
Course OQutcomes
After successful completion of this course, the students will be able to:

Cognitive Coverage /
CO Code Course Outcome BTL Domain Experiment
Keyword Group
CS551PC.1 | Develop problem statements and prepare Software
Requirement Specification (SRS), Design, and 3 Applying Experiments 1-3
Testing documents for given projects.
CS551PC.2 | Apply CASE tools for software design
and develop test cases for unit testing, integration 3 Applying Experiments 4-7
testing, and various testing techniques.
CS551PC.3 | Design and implement a complete software project il sl
by applying software engineering principles across 6 Creating Proi pe
rojects
all development phases.
Course Articulation Matrix
=)
&2 o e | »n | 1n o | | @ o & o 213133 |3
s |g2l22 &8 € 22|28 2 8|8 |8 8 2 2 ¢
co1 2 3 2 1 1 - | - 1 1 2 1 2 2 3 1 1
co2 2 3 3 2 2 - | - 1 1 2 1 2 2 3 1 2
co3 2 | 3 3 - 2 - - 2 2 3 2 3 1 2
Average (2030 27 | 1.7 |17 | - | - |13 |13 |23 |13 [20/2.0]|3.0]|10 1.7
ustification
Aspect Observation / Reasoning
Strong (3) | PO2, PSO2: The lab focuses intensely on problem analysis through requirement gathering
and software development by implementing projects using engineering methodologies.
Moderate | PO1, PO3, PO4, PO5, PO10, PO12, PSO1, PSO4: Applies engineering
(2) knowledge to design solutions, investigate requirements, use modern

tools (CASE), communicate via documentation, engage in lifelong learning,
understand system fundamentals, and conduct project-based research.

Minor (1) | P08, P09, PO11, PSO3: Involves basic ethical documentation, teamwork in projects, project
management, and application of mathematical concepts in testing.

No : P06, PO7: No direct societal or environmental context.

Mappin

Cognitive | BTL 3 — 6: Practical progression from applying documentation skills to creating complete

Range software projects.
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MR21 - Revised Course Qutcome
B.Tech. V Semester

Regulation: MR21 Year/Sem: 111 /I Department: IT

CS556PC: Computer Networks & Web Technologies Lab
Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Coverage /
CO Code Course Outcome BTL Domain Experiment
Keyword Group
CS556PC.1 Implement data link layer framing, error 3 Aoplvin CN Experiments 1-
(CN) detection codes, and flow control mechanisms. pPPlyIng 3
CS556PC.2 | Analyze network routing, congestion control, :
(CN) and protocol performance using simulation 4 Analyzing CN Expe{13rnents %
tools.
CS556PC.3 Develop web applications using PHP for 3 donlvin WT Experiments
(WT) server-side scripting and database operations. pplying 1-4:
CS556PC.4 Design and deploy full-stack web applications ;
(WT) integrating client-side and server-side . 6 Creating Wl Ex;;t_e;lments
technologies.

@

Course Articulation Matrix

S
e

38 o (w2 | 2(9v | | | |2 |2 Bl 833|333
3 o o o v v 73] 172
35888283388;::8882
co1 2 3 2 1 2 - - 1 1 1 - 2 3 2 2 1
coz2 2 3 2 2 2 - = 1 1 1 - 2 3 2 2 1
COo3 2 2 3 2 2 - - 1 1 2 1 2 2 3 1 2
Co4 2 3 3 2 3 - - 1 2 2 2 2 2 3 1 2
Average | 2.0 | 28 | 25|18 | 23 | - - |10 /13 /15|08 |20 25|25 |15 |15
Justification
Aspect Observation / Reasoning
Strong (3) | P02, POS5, PSO1, PSO2: Strong problem analysis in networking and web development, :
extensive use of modern tools (simulators, web stacks), deep understanding of computer
systems, and application of software development methodologies.
Moderate | PO1, P03, PO4, P010, PO12, PS03, PS04: Application of engineering knowledge, design of
(2) network and web solutions, investigation of protocol performance, communication through
documentation, lifelong learning in evolving technologies, use of mathematical models,
and research in project implementation.
Minor (1) | PO8, P09, PO11: Basic ethical considerations in networking, teamwork in labs, and project
management for web applications.
3o P06, PO7: No societal or environmental context.
Mapping — :
Cognitive | BTL 3 - 6: Clear progression from implementing protocols to designing and deploying full-
Range stack applications.

A A k .
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MR21 - Revised Course Outcome

B.Tech. V Semester
Regulation: MR21 Year/Sem: III /I Department: IT
EN553HS: Finishing School 111 (Advanced Communication Skills Lab)
Course OQutcomes
After successful completion of this course, the students will be able to:
Cognitive
CO Code Course Outcome BTL Domain Coverage / Module
| Keyword
| EN553HS.1 | Apply advanced oral and written 3 Applying Modules 1-2 (Presentation
l communication skills in interviews, group skills, Interview
‘ discussions, and professional interactions. techniques, GDs)
| EN553HS.2 | Analyze and apply critical thinking and 4 Analyzing Modules 3-4 (Corporate
business etiquette in corporate communication, Decision
communication and decision-making making, Email & report
scenarios. writing)
| EN553HS.3 | Design a professional development plan 6 Creating Module 5 (Leadership,
@ integrating leadership, teamwork, and Career planning, Self-
lifelong learning strategies. assessment, Resume
building)
Course Articulation Matrix
g 2 YNl ¢ v v [ nle|l e | S I | 3 [ 2! 8 /8| 3
s &€ f E2|E| & 28 R& g 2/g 2 2|2 ¢
cor | - |- -] - |-1T1 -T2l 2131 ] 271-T171-71Tn1
oz | - | -|-11]|=-12-J2] 23] 2]21-1T2T1-T1Ta:2
co3 -1 -1- 1 - 2 - [ 2 3 3 2 3 = 2 - 2
Average | - | - | - | 067 | - | 167 | - | 2 |233| 3 |1.67 233 | - | 167 | - | 1.67
ustification
Aspect Observation / Reasoning ' S
Strong (3) P010, P09, PO12 - Strong communication, teamwork, and lifelong learning skills directly
@ developed through lab activities.
Moderate (2) | PO8, PO11, PO6, PSO-2, PSO-4 - Ethics, project management, societal interaction,
professional skills, and research communication.
Minor (1) P04, PSO-1 - Basic investigation and computer systems awareness. .
No Mapping | PO1, POZ, PO3, PO5, PO7, PSO-3 - No direct technical, mathematical, or environmental
focus. .
Cognitive BTL 3-6 - Clear progression from applying communication skills to creating professional
Range development plans.
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MR21 - Revised Course Qutcome

B.Tech. VI Semester

Regulation: MR21 Year/Sem: III /11

IT601PC : Introduction to Embedded Systems

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive
CO Code Course Outcome BTL ngain Linked Una
Keyword / Module
Explain the fundamental concepts, characteristics, and
IT601PC.1 | classification of embedded systems and their 2 Understand Unit1
application areas.
[dentify the core components of an embedded system
IT601PC.2 | including processors, memory, sensors, actuators, and 2 Understand Unit II
communication interfaces.
Describe the functionality of system components like @
IT601PC.3 | reset circuits, watchdog timers, and compare 2 Understand Unit II1
firmware design approaches.
Analyze different task scheduling algorithms and
IT601PC.4 | operating system concepts in RTOS-based embedded 4 Analyze Unit IV
systems.
Evaluate task communication methods and :
EFOGEFE:S synchronization issues in embedded systems design. > Byaluate LY
Course Articulation Matrix
go - N |m;m|e wvw|le ool § = e = N el -3
~ 0 c|8|8|8|c|lo|le|lelola|28|35|2|2|8] 83
o~ -V - v - VI - -V I -V - VI B -V B -V -t = = 4 L 2 L
co1 3 2 1 - - 1 - - - - - 1 3 1 - 1
co2 3 2 2 1 1 1 - - - - - - 3 2 - 1
Cco3 3 2 2 1 1 1 - - - - - - 3 2 = |
C04 3 3 2 2 1 - - - - - - - 2 2 2 2'5)
Co5 313122111 -1-|-1-1-1-T1T-T21]%2T/]<2/]?2%
Average 30/24/18|12/08 |06 | - - - - - 02 26 18 08 14
Justification
Aspect Observation / Reasoning
Strong (3) PO1 - Core engineering knowledge of embedded systems architecture
PSO1 - Fundamental computer system concepts
Moderate (2) PO2 - Problem analysis in system design
PO3 - Design of embedded solutions
PSO2 - Software development for hardware systems
Minor (1) P04 - Investigation of system components
PO5 - Tool usage in embedded design
PO6 - Societal applications
PS03 /PS04 - Mathematical and research applications
No Mapping PO7, POS, P09, PO10, PO11 - Not directly addressed
Cognitive Range | BTL 2-5 - Balanced progression from understanding to evaluation
£ information TechnologY
Departmﬁ:"‘ T)\{l:"\h\iz‘::i\ttstc o.f Techno\iiV \,\ k s
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MR21 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR21 Year/Sem: III /II Department: IT

IT602PC: Internet of Things

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit /
Keyword Module

IT602PC.1 | Explain the fundamental concepts, 2 Understanding UnitI - IoT
architecture, and enabling technologies of [oT Introduction
systems.

IT602PC.2 | Compare IoT with M2M systems 4 Analyzing Unit Il - IoT
and analyze the role of SDN and NFV in [oT Concepts
infrastructure.

IT602PC.3 | Develop Python scripts for IoT applications 3 Applying Unit IIT - ToT
using data structures, control flow, and Systems using
relevant packages. Python

IT602PC.4 | Interface sensors and actuators with loT 3 Applying Unit IV - ToT
devices such as Raspberry Pi Physical Devices &
and implement basic IoT applications. Endpoints

IT602PC.5 | Design and evaluate cloud-based [oT 6 Creating Unit V - [oT
solutions using web services and messaging Physical Servers &
platforms. Cloud Offerings

Course Articulation Matrix
82 el | m T w|le|c|lela S oS 5|3 88]|F
st |R/R/RE/2 2822 g B & 2 2 2 ¢
co1 2 2 1 - - 1 1 - 1 2 2 | 1 1
co2 2 3 2 1 - 1 - 1 - - - 2 2 2 2 1
co3 2 3 2 1 2 - - 1 1 1 2 2 2 2 1
Co4 2 3 3 2 2 - - 1 1 1 - 2 3 2 2 1
Co5 2 3 31213 1 - 1 1 2 2 2 2 3 1 2
Average | 2 |28 (2212|1406 - | 1 (06| 1 | 04 2 2.2 2 1.6 | 1.2
Justification
Aspect Observation / Reasoning

Strong (3) P02, PO5, PSO-1, PSO-2 - Strong problem analysis, modern tool usage (Raspberry Pi,
Python, Cloud), computer systems understanding, and software development.
Moderate P01, P03, P04, PO12, PSO-3, PSO-4 - Engineering knowledge, design principles,

(2) investigation, lifelong learning, and mathematical applications.

Minor (1) P06, P08, P09, PO10, PO11 - Basic societal impact, ethics, teamwork, communication, and
project management.

No Mapping | PO7 - No direct environmental focus.

Cognitive BTL 2-6 - Clear progression from understanding loT concepts to designing cloud-based
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Regulation: MR21

CS604PC: Co

MR21 - Revised Course Outcome
B.Tech. VI Semester

mpiler Design

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: III /II

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

CS604PC.1 | Explain the phases and structure of a 2 Understanding Unit I - Introduction to
compiler and identify the role of each Compilers
phase in program translation.

C5604PC.2 | Apply lexical and syntax analysis 3 Applying Unit II - Lexical &
techniques using finite automata and Syntax Analysis
parsing algorithms.

CS604PC.3 | Analyze syntax-directed translation 4 Analyzing Unit IIl - Syntax
schemes and construct intermediate Directed Translation &
code representations. Intermediate Code

CS604PC.4 | Evaluate code optimization techniques 5 Evaluating Unit IV - Code
and compare different optimization Optimization
strategies for improving performance.

CS604PC.5 | Design target code generation schemes 6 Creating Unit V - Code
and implement a simple compiler for a Generation & Runtime
subset of a programming language. Environment

Course Articulation Matrix
o
& Q R AR - - = = o = o 2 =
L |BlR|E|R|EIE|8 B8 ¢ E S| 2|2 ¢
o
co1 2 2 1 - - - - - 1 - 2 2 1 3 -
coz 2 3 2 1 1 - - - - - 2 2 2 3 1
co3 2 3 2 2 1 - - - - - 2 2 2 3 1
Cco4 2 3 2 2 1 - - - - - - 2 2 2 3 1
Cc05 2 3 3 2 2 1 1 1 2 2 3 1 2
Average | 2 |28 | 2 |14 | 1 - - - 02| 04 | 0.2 2 2 2 2.6 1
Justification
Aspect Observation / Reasoning
Strong (3) PS0-3, PO2 - Strong mathematical foundations in automata theory, parsing algorithms, and
problem analysis in compiler design.
Moderate (2) | PO1, P03, PO4, PO5, PO12, PSO-1, PSO-2 - Engineering knowledge, design principles,
investigation, tool usage, and software development skills.
Minor (1) P09, P0O10, PO11, PSO-4 - Basic teamwork, communication, project management, and
research context.
No Mapping | P06, PO7, PO8 - No direct societal, environmental, or ethical considerations.
Cognitive BTL 2-6 - Comprehensive progression from understanding compiler phases to designing
Range code generation schemes.
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Regulation: MR21

MR21 - Revised Course Outcome

B.Tech. VI Se

IT612PE: Data Analytics - (Professional Elective I)

Course Outcomes
After successful completion of this course, the students will be able to:

mester

Year/Sem: 11l /II

Department: IT

CO Code Course Outcome BTL Co.gnitive Linked Unit /
Domain Keyword Module

IT612PE.1 | Explain data management concepts, data 2 Understanding Unit I - Data
architecture, and data quality dimensions for Management
analytics applications.

IT612PE.2 | Apply data analytics tools and techniques for 3 Applying Unit II - Data
business modeling and statistical analysis. Analytics

IT612PE.3 | Analyze regression models and variable 4 Analyzing Unit IIT -
rationalization techniques for predictive Regression
analytics.

IT612PE.4 | Evaluate segmentation techniques and time 5 Evaluating Unit IV - Object
series methods for forecasting and pattern Segmentation
recognition.

IT612PE.5 | Design data visualization solutions using 6 Creating Unit V- Data
appropriate techniques for effective business Visualization
intelligence.

Course Articulation Matrix
2o “ ||| v oo o 8| N o | o i b
~% |o|lo|o|S|o|o|c|e|e| 8|88 |/8|828|8]| 8
g~ B | A | B | & | A | A | A | & | & = = = g g 4 a
Cco1 2 2 1 1 1 1 - 1 - 1 - 2 2 2 2 1
coz 2 3 2 2 2 1 - 1 1 1 1 2 2 3 2 2
C0o3 2 3 2 2 2 1 - 1 1 1 1 2 2 3 3 2
Co4 2 3 2 2 2 1 - 1 1 1 1 2 2 3 3 2
Co5 2 3 3 2 3 2 1 1 2 2 2 3 2 3 2 3
Average | 2 (28| 2 |18 2 |12 )02 | 1 1 | 12 1 2.2 2 28 | 24 2
Justification
Aspect Observation / Reasoning
Strong (3) P02, PO5, PSO-2, PSO-3 - Strong problem analysis in data analytics, modern tool usage (R,
Python, SPSS), software development methodologies, and mathematical foundations for
analytics.

Moderate PO1, PO3, PO4, PO12, PSO-1, PSO-4 - Engineering knowledge, design of analytics solutions,

(2) investigation techniques, lifelong learning, and research applications.

Minor (1) P06, PO8, P09, PO10, PO11 - Basic societal impact awareness, ethics in data handling,

teamwork, communication, and project management.

No Mapping | PO7 - Limited environmental focus in data analytics context.

Cognitive BTL 2-6 - Comprehensive progression from understanding data concepts to designing

Range visualization solutions.
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21

Year/Sem: III /II

IT616PE: Python Programming (Professional Elective I1)

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

CO Code Course Outcome BTL Domcaoiﬁnl?:;:vor d Linked Unit / Module

IT616PE.1 | Explain Python objects, data types, and 2 Understanding Unit I - Python Basics
standard type operations for effective
programming.

IT616PE.2 | Apply file handling, exception handling, 3 Applying Unit II - Files &
and module systems for robust Modules
application development.

IT616PE.3 | Develop applications using regular 4 Analyzing Unit I1I - Regular
expressions and multithreaded Expressions &
programming concepts. Multithreading

IT616PE.4 | Design GUI applications and web services | 5§ Evaluating Unit IV - GUI & Web
using Python programming frameworks. Programming

IT616PE.5 | Create database applications using 6 Creating Unit V - Database
Python DB-API and object-relational Programming
mapping techniques.

Course Articulation Matrix
o
&3 b . N - O T YO - YO I SN (-~ N (- N 5 - s 8 8 S
st =& E|E|E|E R R|2 g 2|8 & 2 g2|¢
Co1 2 2 1 - 1 - 1 - 1 - 2 2 2 2 1
co2 2 3 2 1 2 - - 1 1 1 1 2 2 3 2 1
COo3 2 3 2 2 2 - - 1 1 1 1 2 2 3 2 2
co4 2 3 3 2 2 - - 1 1 2 1 2 2 3 2 2
Ccos 2 3 3 2 3 - - 1 2 2 2 3 2 3 2 3
Average | 2 (2822 14| 2 | - | - |1 |1 |14 ] 1 |22 | 2 [28| 2 |18
Justification

Aspect Observation / Reasoning ' .

Strong (3) P02, PO5, PSO-2 - Strong problem-solving using Python, modern tool proficiency, and

software development skills. . _

Moderate (2) | PO1, PO3, P04, PO12, PSO-1, PSO-3, PSO-4 - Enginegrin_g knowledge, design principles,

investigation, lifelong learning, and mathematical applications. :

Minor (1) P08, P09, PO10, PO11 - Basic ethics, teamwork, communication, and project management.

No Mapping | P06, PO7 - No direct societal or environmental focus. _

Cognitive BTL 2-6 - Comprehensive progression from basic concepts to advanced application

Range development.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VI Semester

MC602ES: Cyber Security

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: III /II

Department: IT

CO Code Course Outcome BTL | Cognitive Linked Unit /
Domain Module
Keyword
MC602ES.1 | Explain fundamental cyber security 2 Understanding Unit I - Introduction
concepts, threats, vulnerabilities, and to Cyber Security
security models for risk management.
MC602ES.2 | Analyze cyber laws, digital forensics 4 Analyzing Unit II - Cyberspace
processes, and evidence handling in cyber Law & Cyber
crime investigations. Forensics
MC602ES.3 | Evaluate security challenges in mobile and | 5 Evaluating Unit [IT - Mobile &
wireless devices and identify protection Wireless Security
mechanisms.
MC602ES.4 | Assess organizational implications of cyber | 5 Evaluating Unit IV -
crimes, IPR issues, and social media threats. Organizational
Implications
MC602ES.5 | Design privacy protection strategies and 6 Creating Unit V - Privacy
data security measures for various Issues & Data
application domains. Protection
Course Articulation Matrix
£ |a|a|lals|lvw| ol |lolal2|2|8|s|l8|8|3
é‘gﬁeeﬁgﬁaiagggggga
Cco1 1 2 1 1 - 2 1 2 1 - 2 1 1 1 1
Cco2 1 2 1 2 - 3 1 3 - 2 1 2 1 1 1 2
J Cco3 1 2 1 2 1 2 1 2 - 1 1 2 1 1 1 2
@ COo4 1 2 1 2 - 3 1 3 1 2 2 2 1 1 1 2
CO5 1 2 2 2 1 3 2 3 1 2 2 3 1 1 1 3
Average 1 2 |12(18 04|26 |12 |26 04|16 |12 22| 1 1 1 2
Justification
Aspect Observation / Reasoning
Strong (3) P06, P08, PSO-4 - Strong societal impact awareness, ethical compliance in cyber security,
and research in security solutions.
Moderate P02, PO4, PO7,P010, PO11, PO12 - Problem analysis, investigation skills, environmental
(2) awareness, communication, project management, and lifelong learning.
Minor (1) PO1, PO3, PO5, P09, PSO-1, PSO-2, PSO-3 - Basic engineering knowledge, design principles,
tool usage, teamwork, and mathematical applications.
No Mapping | -
Cognitive BTL 2-6 - Comprehensive progression from understanding concepts to designing security
Range strategies.
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Regulation: MR21

MR21 - Revised Course OQutcome
B.Tech. VI Semester

IT651PC: Embedded Systems & Internet of Things Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: III /11

Department: IT

CO Code Course Outcome BTL | Cognitive Coverage /
Domain Experiment Group
Keyword
IT651PC.1 | Develop and implement embedded system 4 Analyzing | ES Lab Experiments 1-
programs using 8051 microcontrollers for /0 7 (All 8051
operations, timers, interrupts, and serial programming
communication. exercises)
IT651PC.2 | Interface sensors and actuators with multiple 5 Evaluating | IoT Lab Experiments
IoT platforms (Arduino, NodeMCU, Raspberry Pi) 1-7 (All sensor
and implement data acquisition applications. interfacing and
monitoring
applications)
IT651PC.3 | Design and integrate complete embedded IoT 6 Creating Comprehensive
systems by combining hardware interfacing, data project covering both
processing, and application development. ES & IoT concepts
from all experiments
Course Articulation Matrix
(=]
AR | o |a| = < n o || @ 214818 s a (8|3
é‘&;EEEEEEEEEgggg:gg
Co1 2 3 2 2 2 - = 1 1 1 - 2 3 2 2 1
co2 2 3 3 2 3 - - 1 1 1 1 2 3 3 2 2
co3 213 3 3 3 - |- 11 2 2 2 3 3 3 2 3
Average | 2 3 |2.67 233|267 - - 1 /133133 1 233| 3 267 2 2
Justification
Aspect Observation / Reasoning ‘
Strong (3) P02, PO5, PSO-1, PSO-2 - Strong problem analysis, modern tool usage (microcontrollers, loT
platforms), computer systems understanding, and software development.
Moderate PO1, P03, P04, PO12, PSO-3, PSO-4 - Engineering knowledge, design principles,
(2) investigation, lifelong learning, and research applications. _ .
Minor (1) PO8, P09, P010, PO11 - Basic ethics, teamwork, communication, and project management.
No Mapping | P06, PO7 - No direct societal or environmental focus. e
Cognitive BTL 4-6 - Practical progression from implementing to designing complete embedded IoT
Range systems.
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. VI Semester

IT652PC: Compiler Design Lab

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: I1I /11

Department: IT

Cognitive .
CO Code Course Outcome BTL Dorzin Coverage / Experiment
Keyword Sroup

IT652PC.1 | Implement lexical analyzers and parsers 4 Analyzing | Experiments 1, 7-10 (LEX
using LEX/YACC tools for syntax validation programs, YACC
and token recognition. implementations,

grammar validation)

IT652PC.2 | Develop and analyze various parsing 5 Evaluating | Experiments 2-5,11 (All
algorithms including brute force, recursive parsing algorithms and
descent, predictive, and shift-reduce parsing implementations)
techniques.

IT652PC.3 | Design and construct compiler components 6 Creating Experiments 6, 12
for intermediate code generation and (Quadruple generation,
language translation systems. complete compiler

design)
Course Articulation Matrix

o

A |dla| v vl |3 9|83 8|83
stlelglg e|gg2 2R |E |8 8|2 2|8|¢
co1 2 3 2 2 3 - 1 1 1 - 2 2 3 3 1
coz 2 [ 3 3 2 3 1 1 1 1 2 2 3 3 2
co3 2 | 3 3 3 3 1 2 2 2 3 2 3 3 3

Average | 2 | 3 |267 (233 3 | - | - | 1 33[133| 1 |23 2 3 3 2

ustification

Aspect Observation / Reasoning

Strong (3) P02, P05, PSO-2, PSO-3 - Strong problem analysis, modern tool usage (LEX/YACC), software

development skills, and mathematical foundations in compiler construction.

Moderate PO1, P03, PO4, PO12, PSO-1, PSO-4 - Engineering knowledge, design principles,

(2) investigation techniques, lifelong learning, and research applications.

Minor (1) P08, P09, PO10, PO11 - Basic ethics, teamwork, communication, and project management.

No Mapping | P06, PO7 - No direct societal or environmental focus.

Cognitive BTL 4-6 - Practical progression from implementation to design of compiler components.
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21

Year/Sem: III /II

IT654PE: Python Programming Lab (Professional Elective I Lab)

Course Qutcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive Coverage /
CO Code Course Outcome BTL Domain Experiment Group
Keyword
IT654PE.1 | Implement Python programs using 3 Applying Experiments 1-10, 12-
fundamental concepts including data types, 13, 16-17 (Basic to
control structures, functions, and file intermediate
operations. programming concepts)
IT654PE.2 | Develop object-oriented applications using 4 Analyzing Experiments 11, 14-15,
classes, inheritance, modules, and exception 18-20 (OOP concepts
handling mechanisms. and advanced features)
IT654PE.3 | Design and integrate practical Python 6 Creating All experiments with
applications solving real-world problems using focus on project-based
comprehensive programming techniques. integration
Course Articulation Matrix
=]
&2 R * wleoe oo o S el S |3(818|83
sS |E|2|E2|E |8 8|RB|RE 2|28/ 8 2 g 2|t
Co1 2 3 2 1 3 - - 1 1 1 - 2 2 3 2 1
co2 2 3 3 2 3 - 1 1 1 1 2 2 3 2 2
C03 2 3 3 2 3 - - 1 2 2 2 3 2 3 2 3
Average | 2 3 | 267 | 167 | 3 - - 1 /133 /133 | 1 |233 | 2 3 2 2
Justification
Aspect Observation / Reasoning
Strong (3) P02, POS, PSO-2 - Strong problem-solving using Python, modern tool proficiency, and
software development skills. :
Moderate (2) | PO1, PO3, PO4, PO12, PSO-1, PSO-3, PSO-4 - Engineering knowledge, design principles, S
investigation, lifelong learning, and mathematical applications.
Minor (1) P08, P09, PO10, PO11 - Basic ethics, teamwork, communication, and project management.
No Mapping | P06, PO7 - No direct societal or environmental focus.
Cognitive BTL 3-6 - Practical progression from basic implementation to designing integrated
Range applications.
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Regulation: MR21

MR21 - Revised Course OQutcome
B.Tech. VI Semester

Year/Sem: III /Il Department: IT

MAG654BS: Finishing School-IV (Quantitative Aptitude & Analytical Ability)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Module
Keyword
MA654BS.1 | Apply arithmetic operations, number 3 Applying Unit I - Quantitative
systems, and algebraic concepts to solve Aptitude - Numerical
quantitative problems efficiently. Ability
MA654BS.2 | Analyze business mathematics problems 4 Analyzing Unit II - Quantitative
involving percentages, ratios, profit/loss, Aptitude - Arithmetic
and interest calculations. Ability-1
MA654BS.3 | Solve problems related to time, work, 3 Applying Unit Il - Quantitative
speed, pipes, ages, and data interpretation Aptitude - Arithmetic
using logical reasoning. Ability-II
MA654BS.4 | Evaluate coding patterns, series 5 Evaluating Unit IV - Reasoning
completion, and analytical reasoning Ability - General
problems using systematic approaches. Reasoning-I
MA654BS.5 | Design solutions for complex analogy, 6 Creating Unit V - Reasoning
classification, and relational problems Ability - General
enhancing employability skills. Reasoning-II
Course Articulation Matrix
g S N o vl | ||| 8 e « 3 a8 21 3
518288822222222222
Co1 2 3 1 1 - - - - 1 1 - 2 - - 3 1
co2 2 3 1 2 - - - 1 1 2 - - 3 1
Cco3 2 3 1 2 - - - - 1 1 2 B 3 1
co4 2 3 I 2 - - - - 1 1 - 2 - - 3 1
C0o5 2 3 1 2 - - - - 2 2 1 3 - - 3 2
Average | 2 3 1 [18| - - - - |12 1.2 | 02 | 2.2 - - 3 1.2
ustification
Aspect Observation / Reasoning
Strong (3) P02, PSO-3 - Strong problem-solving and analytical skills development through quantitative
aptitude and logical reasoning exercises.
Moderate PO1, PO4, P09, PO10, PO12, PSO-4 - Mathematical knowledge application, investigation
(2) techniques, teamwork in collaborative learning, communication in problem explanation,
lifelong learning, and competitive readiness.
Minor (1) P03, PO11 - Limited design principles and basic project management in test strategies.
No Mapping | PO5, P06, PO7, P08, PSO-1, PSO-2 - No tool usage, societal, environmental, ethical focus, or
direct computer/software systems alignment.
Cognitive BTL 3-6 - Comprehensive progression from applying concepts to designing solutions for
Range competitive exams.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VI Semester

MC601ESC: Environmental Science

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: III /II

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

MC601ESC.1 | Explain natural resources, their 2 Understanding Unit I - Natural
classification, conservation methods, and Resources
sustainable utilization practices.

MC601ESC.2 | Analyze ecosystem structures, 4 Analyzing Unit II - Ecosystem
biodiversity levels, and conservation and Biodiversity
strategies for ecological balance.

MC601ESC.3 | Evaluate various environmental 5 Evaluating Unit Il -
pollution types, their impacts, and Environmental
control measures for sustainable Pollution
development.

MC601ESC.4 | Assess global environmental issues and 5 Evaluating Unit IV - Global
international efforts for climate change Environmental Issues
mitigation and protection.

MC601ESC.5 | Design environmental management 6 Creating Unit V - Environmental
strategies following legal frameworks Acts & Sustainable
and sustainable development principles. Development

Course Articulation Matrix
o
& Q R R R - - - e | = N2l |s|2
£ |B=|R|R|2|2|2|8|R|E|E|E|28|E|E|¢2
[
co1 1 2 1 1 - 2 3 2 - 1 - 2 - - 1 1
coz 1 2 1 2 2 3 2 - 1 - 2 - - 1 1
co3 1 2 2 2 3 3 2 - 2 - 2 - - 2 2
Co4 1 2 1 2 - 3 3 2 - 2 - 2 - - 1 2
CO5 1 2 2 2 - 3 3 3 1 2 2 3 - - 2 3
Average | 1 | 2 |1.4 |18 | - [26| 3 [22|02 16 |04 22| - | - [14]18
Justification

Aspect Observation / Reasoning E— S

Strong (3) P07, PO6, PO8 - Strong environmental sustainability awareness, socnetall impact
understanding, and ethical responsibility toward environmental protection.

Moderate P02, P04, PO10, PO12, PSO-4 - Problem analysis, investigation techniques, communication,

(2) lifelong learning, and research applications in environmental science. . : .

Minor (1) PO1, P03, PO5, P09, PO11, PSO-3 - Basic engineering relevance, design considerations, and
mathematical applications.

No Mapping | PSO-1, PSO-2 - No direct computer systems or software development focus.

Cognitive BTL 2-6 - Comprehensive progression from understanding environmental concepts to

Range designing management strategies.
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MR21 - Revised Course Qutcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: IV /I Department: IT

MS705HS: Organizational Behaviour

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

MS705HS.1 | Explain the fundamental concepts of 2 Understanding | UnitI - Introduction to
organizational behavior and OB
environmental factors influencing
workplace behavior.

MS705HS.2 | Analyze personality traits, perception 4 Analyzing Unit I - Personality,
processes, and learning theories affecting Perception & Learning
individual behavior in organizations.

MS705HS.3 | Evaluate motivation theories and 5 Evaluating Unit I1I - Motivation &
leadership styles to enhance individual Leadership
and team performance.

MS705HS.4 | Apply effective communication, decision- | 3 Applying Unit IV -
making, and conflict resolution Communication &
techniques in organizational settings. Conflict Management

MS705HS.5 | Design strategies for organizational 6 Creating Unit V - Organizational
development, change management, and Culture & Change
interpersonal effectiveness. Management

Course Articulation Matrix
29 “lalm|lslvw elnlelel 8| 3|9 889883
g‘é S 2222 LR|E R E|lg 2| ¢ ¢ 2|2 2
co1 1 (211 -TJ2]-J2[1]2]1l2]-T1]1Tn1
C02 1212 -TJT2-J]2]1] 2112 ]-11]1]2
Cco3 1121 2 | -1 2] -12]2 2 2 2 - 1 1 2
co4 1 212 -T2 -T2]l2[3]2]21]-17T11]172
C05 1|22 ([2]|-]12]|-12]73 3 3 3 - 2 1 3
Average 1|2 (12|18 - | 2| -2 |18|24 |18 22| - |12 1 2
Justification

Aspect Observation / Reasoning

Strong (3) | P010, PSO-4 - Strong communication skills through communication models and interpersonal
techniques; research ability through case study analysis and organizational research methods.

Moderate | PO2, PO4, P06, P08, P09, PO11, PO12 - Problem analysis in organizational challenges;

(2) investigation through research methods; societal impact awareness; ethical decision-making;
teamwork in collaborative work; project management in organizational planning; lifelong
learning in professional development.

Minor (1) | PO1, PO3, PSO-2, PSO-3 - Basic engineering knowledge application; limited organizational
system design; indirect software development principles; indirect mathematical applications.

No P05, PO7, PSO-1 - No technical tools/software in behavioural science course; no

Mapping environmental /sustainability; No direct computer systems focus content in syllabus.

Cognitive BTL 2-6 - Comprehensive progression from understanding concepts to designing

Range organizational strategies.
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MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: IV /I Department: IT

IT701PC - Information Security

Course OQutcomes
After successful completion of this course, the students will be able to:

CO Code Course Outcome BTL Domcaoilg]nl;:;fvor d Linked Unit / Module
IT701PC.1 | Explain security concepts, attacks, 2 Understanding Unit I - Security
services, mechanisms, and classical Attacks & Classical
encryption techniques. Encryption
IT701PC.2 | Apply modern encryption algorithms 3 Applying Unit IT - Conventional &
including DES, AES, and RSA for data Public Key
protection. Cryptography
IT701PC.3 | Analyze authentication protocols, digital 4 Analyzing Unit III - Digital
signatures, and key management Signatures &
techniques. Authentication
IT701PC.4 | Evaluate email security protocols, IP 5 Evaluating Unit IV - Email, IP &
security, and web security mechanisms. Web Security
IT701PC.5 | Design security solutions incorporating 6 Creating Unit V - Intruders,
intrusion detection, viruses, and firewall Viruses & Firewalls
technologies.
Course Articulation Matrix
o
2 “ o |+ vl nlelal 8| I S35/ 3/ 38| 8
55; S 2 R|I2|2|/E B BB ¢2|2|2 2 2 2 g
co1 2 2 1 1 1 1 - 2 - 1 - 2 2 1 2 1
co2 2 3 2 2 2 1 - 2 1 - 2 2 2 3 1
Co3 2 3 2 2 2 1 - 2 - 1 - 2 2 2 3 2
co4 2 3 2 2 2 1 - 2 - 2 1 2 2 2 3 2
C05 2 3 3 2 2 2 - 3 1 2 2 3 2 3 2 3
Average | 2 |28 | 2 [18|18 12| - |22 /02| 14 | 0.6 | 2.2 2 2 26 | 18
ustification -
Strong (3) P02, PSO-3 - Strong problem analysis in security threats and mathematical foundations in
cryptographic algorithms.
Moderate PO1, PO3, PO4, PO5, P08, PO12, PSO-1, PSO-2, PSO-4 - Engineering knowledge, design
(2) principles, investigation, tool usage, ethics, lifelong learning, and researcy:h applicatiqns.
Minor (1) P06, P09, PO10, PO11 - Basic societal impact, teamwork, communication, and project
management.
No Mapping | PO7 - No environmental focus in information security syllabus. - . :
Cognitive BTL 2-6 - Comprehensive progression from security concepts to designing security solutions.
Range - s :
Strong (3) P02, PSO-3 - Strong problem analysis in security threats and mathematical foundations in
cryptographic algorithms.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: IV /I

CS712PE: Full Stack Development (Professional Elective-I11)

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive Domain | Linked Unit
CO Code Course Outcome BTL Keyword / Module
CS712PE.1 Expla-m full-stac.k architecture components and 2 Understand Unit1
Node.js event-driven programming model.
Develop server-side applications using Node.js 2
CSAL2PRZ modules for file handling and HTTP services. 3 Apply HiicT
Implement database operations using MongoDB .
e ABLS for data storage and retrieval in web applications. 8 Apply sl
Construct web applications using Express
CS712PE.4 | framework and Angular components with proper 3 Apply Unit [V
routing.
CS712PE.5 Design interactive user interfaces using Rf:act 6 Create UnitV
components and state management techniques.
Course Articulation Matrix
o
a9 p= s T T . T S - T O -~ N N~ O N o O O A~ SO B -+
7] o - - b o =] =] =]
st |8 £ E E B2 8 cElg g g 2l e 2 g
co1 3 2 1 1 1 - - - - - - 1 2 3 1 2
co2 3 3 2 2 3 - - - - - - 1 2 3 1 Z
co3 3 3 2 2 3 - - - - - - 1 2 3 2 2
Cco4 3 3 3 2 3 - - - - - - 1 2 3 1 2
Cco5 3 3 3 3 3 - - - - - - 2 2 3 1 3
Average | 3.0 | 28 | 22 | 20 | 2.6 | - - - - - - 112/20]30 12|22
ustification
Aspect Observation / Reasoning
Strong (3) P01, POS5 - Full-stack development knowledge and modern tool usage
PS02 - Comprehensive software development skills
Moderate (2) P02, PO3, PO4 - Problem analysis, design, and investigation in web development
PS04 - Application development capability
Minor (1) PO12 - Continuous learning in evolving web technologies
No Mapping P06, P07, PO8, P09, PO10, PO11, PSO1, PS03 - Not directly addressed
Cognitive Range | BTL 2-6 - Excellent alignment with target: L:20%, M:60%, H:20%
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: IV /I Department: IT

CS716PE: Cloud Computing (Professional Elective-IV)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain UiHREd ey
Module
Keyword
SI1AREL Explain the fundamental concepts, models, 2 Understanding Unitl = CI.OUd
and architecture of cloud computing. Computing
Fundamentals
SFIGRIEA Analyze cloud deployment and service 4 Anzlyaing Antl— C.IOUd
: e Computing
models to determine their suitability for Arehitactuted
different applications. rehitecture
Management
CS716PE.3 | Evaluate different cloud deployment models 5 Evaluating Unit I11 - Cloud
(Public, Private, Hybrid) and service models Deployment & @
(1aa$, Paas, SaaS). Service Models
CS716PE.4 | Apply virtualization technologies to create 3 Applying Unit [V -
and manage virtual machines and cloud Virtualization
resources. Technology
CS716PE.5 | Design and implement cloud-based 6 Creating Unit V - Cloud
solutions using leading cloud service Service Providers &
providers (AWS, Azure, Google Cloud). Applications
Course Articulation Matrix
Q
&2 - N e | = n o |~ ® | o gz 8|53 8 S
s= S E|IE|E|RB|R|2|RB|RB|g2g|2|g|2|2|2|¢
Co1 2 2 1 1 1 1 2 1 - 1 - 2 2 1 1
coz 2 3 2 2 2 1 2 i - 1 1 2 2 2 2
co3 2 3 2 2 2 1 2 1 2 1 2 2 2 2
co4 2 3 2 2 3 1 2 1 1 2 1 2 2 2 2
Co5 2 3 3 2 3 2 2 1 2 p. 2 3 2 3 2
Average | 2 |28 | 2 [18]22 |12 ]| 2 1 06 16 1 |22 2 2 | 1.8
ustification
Aspect Observation / Reasoning
Strong (3) P02, PO5, PSO-2 - Strong problem analysis in cloud scenarios, modern tool usage (AWS,
Azure, virtualization), and software development for cloud platforms.
Moderate PO1, PO3, PO4, PO7, P012, PSO-1, PSO-4 - Engineering knowledge, design principles,
(2) investigation, environmental benefits of cloud, lifelong learning, and research in cloud
technologies.
Minor (1) P06, POS, P09, PO10, PO11, PSO-3 - Basic societal impact, ethics, teamwork,
communication, project management, and mathematical concepts.
No Mapping | -
Cognitive BTL 2-6 - Comprehensive progression from understanding cloud concepts to designing cloud
Range solutions.

Department of informatian Technology
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MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: IV /I Department: IT
CE8320E: Remote Sensing and GIS (Open Elective III)
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

CE8320E.1 | Explain the principles of 2 Understanding | Unit I - Introduction to
photogrammetry, aerial photography, and Photogrammetry
stereoscopy for spatial data acquisition.

CE8320E.2 | Analyze remote sensing processes, 4 Analyzing Unit II - Remote
electromagnetic spectrum interactions, Sensing
and spectral signatures for earth
observation.

CE8320E.3 | Apply GIS components, coordinate 3 Applying Unit I1I - Geographic
systems, and map projections for Information Systems
geospatial data management.

CE8320E.4 | Evaluate vector data models, topology 5 Evaluating Unit IV - Vector Data
rules, and object-based data structures for Model
spatial analysis.

CE8320E.5 | Design integrated geospatial solutions 6 Creating Unit V - Raster Data
using raster data models and data Model
conversion techniques.

Course Articulation Matrix

o
& N e|lwv|e | vl 83l 3|88 3
SE |B|B|E|2|8|B|E|B\8|5|F|E|B|E E|E
(=]
Co1 2 12 1)1 1 11211 - 1 - 2 2 1 1 1
co2 2 0 3| 2 2 1 (2 (1] - 1 1 2 2 2 2 2
Co3 2 |32 2 2 1 (2 (1] - 2 1 2 2 2 2 2
Cc04 2383 |52 | 2 3 1 /211 2 it 2 2 2 2 2
Cco5 203 [ 3| 2 3 /2212 2 2 3 2 3 2 3

Average 2 /282 (1822|122 | 1]|06]16 | 1 |22 | 2 2 |18 | 2

ustification

Aspect Observation / Reasoning

Strong P02, POS5 - Strong problem analysis in geospatial data interpretation and modern tool usage in

(3) remote sensing and GIS applications.

Moderate | PO1, PO3, PO4, P06, PO7,P012, PSO-3, PSO-4 - Engineering knowledge, design principles,

(2) investigation, societal applications, environmental monitoring, lifelong learning, and research in

geospatial technologies.

Minor (1) | P08, P09, PO10, PO11,PSO-1, PSO-2 - Basic ethics, teamwork, communication, project

management, and software development applications.

No

Mapping |

Cognitive | BTL 2-6 - Comprehensive progression from understanding geospatial concepts to designing

Range integrated GIS solutions.
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Regulation: MR21

MR21 - Revised Course OQutcome
B.Tech. VII Semester

IT751PC: Information Security Lab

Course Qutcomes
After successful completion of this course, the students will be able to:

Year/Sem: IV /I

Department: IT

Cognitive
CO Code Course Outcome BTL | Domain Coverage /
Keyword Experiment Group
IT751PC.1 | Implement classical and modern encryption 4 Analyzing Experiments 1-6,
algorithms including DES, AES, RSA, and 10-11 (Encryption
cryptographic hash functions. & Hashing)
IT751PC.2 | Develop secure communication protocols and key 5 Evaluating Experiments 7-9
exchange mechanisms using cryptographic (Key Exchange &
techniques. Secure Protocols)
IT751PC.3 | Design and integrate comprehensive security 6 Creating All experiments
solutions combining multiple cryptographic with focus on @
algorithms and protocols. integrated security
systems
Course Articulation Matrix
=l
&2 R R AR R - = L2/ e =283
£ |E|e|E |2/ g|E|E/ 2\ E|E|E 2|8|2| ¢
co1 2 3 2 2 3 1 = 2 1 1 1 2 2 3 3 1
co2 2 3 2 2 3 1 = 2 1 1 1 2 2 3 3 2
C03 2 3 3 2 3 1 2 2 2 2 3 2 3 3 3
Average | 2 3 233 2 3 1 - 2 33133133233 2 3 3 2
Justification
Aspect Observation / Reasoning
Strong (3) | P02, POS5, PSO-2, PSO-3 - Strong problem-solving in security scenarios, modern tool usage
(cryptographic libraries), software development, and mathematical foundations in p
cryptography. &
Moderate | PO1, PO3, PO4, P08, P0O12, PSO-1, PSO-4 - Engineering knowledge, design principles,
(2) investigation, ethics, lifelong learning, and research in security applications.
Minor (1) | P06, P09, PO10, PO11 - Basic societal impact, teamwork, communication, and project
management.
No P07 - No environmental focus in security lab.
Mapping : . -
Cognitive | BTL 4-6 - Practical progression from implementing algorithms to designing integrated security
Range solutions.

=
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MR21 - Revised Course Outcome
B.Tech. VII Semester
Regulation: MR21 Year/Sem: IV /I

CS753PE: Full Stack Development Lab (Professional Elective-III Lab)

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Node.js with database connectivity and
HTTP services.

Cognitive C E ]
CO Code Course Outcome BTL Domain overage / Experiment
Keyword Group
CS753PE.1 | Develop server-side applications using 4 Analyzing Experiments 1-6, 13

(Node.js, MongoDB, HTTP
Services)

CS753PE.2 | Design interactive front-end applications 5 Evaluating
using Angular and React with component-
based architecture.

Experiments 9-12, 14-17
(Angular, React, Ul
Components)

@ CS753PE.3 | Create and deploy full-stack web 6 Creating
applications integrating front-end, back-
end, and database components.

All experiments with
focus on end-to-end
application development

Course Articulation Matrix

o
a © = - o~ - o~ o <+
<¢ |g|c| 38|38/ &85 8 &8 |z /2lglglg 2
o — & | & a - -V -V - - o = s & a | oA | e | A
o
Co1 2 3 2 2 3 - - 1 1 1 1 2 2 3 1 1
co2 2 3 3 2 3 - - 1 1 2 1 2 2 3 1 2
Cco3 2 3 3 2 3 - 1 2 2 2 3 2 3 1 3
Average | 2 3 267 2 3 - - 1 133|167 | 1.33 | 233 | 2 3 1 2
Justification
Aspect Observation / Reasoning

@ Strong (3) P02, PO5, PSO-2 - Strong problem-solving in full stack scenarios, modern tool usage

(Node.js, React, Angular, MongoDB), and software development skills.

Moderate (2) | PO1, PO3, PO4, PO12, PSO-1, PSO-4 - Engineering knowledge, design principles,
investigation, lifelong learning, and research in web technologies.

management, and mathematical applications.

Minor (1) P08, P09, PO10, PO11, PSO-3 - Basic ethics, teamwork, communication, project

No Mapping | PO6, PO7 - No societal or environmental focus in the lab syllabus.

Range applications.

N‘\ L)
e

|
Cognitive BTL 4-6 - Practical progression from developing components to creating full-stack
\
|
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. VII Semester

Year/Sem: 1V /I

IT752PC: Industry Oriented Mini Project / Summer Internship
Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Coverage Area
(Keyword)
Analyze industry requirements and identify 4 Analyzing Problem
IT752PC.1 | real-world problems to formulate precise Identification &
project objectives and scope. Requirement Analysis
Design innovative IT solutions using 6 Creating Solution Architecture
IT752PC.2 | appropriate architectures, technologies, and & System Design
software engineering principles.
Implement and test the developed solution 5 Evaluating Development &
IT752PC.3 | using modern tools and technologies Quality Assurance
following industry best practices.
Document the project comprehensively 3 Applying Technical
IT752PC.4 | including technical specifications, user Documentation &
manuals, and implementation guides. Reporting
Present project outcomes effectively 4 Analyzing Professional
IT752PC.5 | demonstrating professional communication, Presentation & Viva
teamwork, and project management skills. Voce
Course Articulation Matrix
£ S o Nl | |l bl a8 = =/ 8/ 8/ 8|8
st |EEEEIEIRRERIg 2 2 2 2 g ¢
=}
co1 2 3 2 3 (122|122 2 2 2 2 3 2 3
co2 3 3 3 2 3 2 1 2 3 2 3 3 3 3 2 3
co3 3 3 /3123|2122 2 3 3 3 3 2 3
co4 2 2 2 2 2 1 1 2 1 3 2 2 2 2 2 2
co5 2 2 |2 ]2 )1 2 |1 ]2 1] 3 3 2 3 2 2 1 3
Average 24(26 (2422|2218 |1 | 2 (22|24 |24 |26 |24 | 26| 18|28
Justification
Aspect Observation / Reasoning
Strong (3) PSO-4, PO12, PSO-2 - Strong research innovation, lifelong learning, and software
development through industry project implementation.
Moderate PO1, P02, PO3, PO4, PO5, P08, P09, PO10, PO11, PSO-1 - Engineering knowledge, problem
(2) analysis, design, tools, ethics, teamwork, communication, project management, and computer
systems.
Minor (1) P06, PO7, PSO-3 - Basic societal, environmental, and mathematical considerations.
No Mapping | -
Cognitive BTL 3-6 - Comprehensive progression from application to creation and evaluation.
Range
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

IT753PC: Seminar

Course Outcomes

After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Coverage
(Keyword) Area

IT753PC.1 | Identify and formulate a contemporary technical 2 Understanding Topic
topic in Information Technology through a Selection &
comprehensive survey of literature and problem Literature
definition. Survey

IT753FCS Analyze and synthesize information from multiple % Amalieing Con'tenF
technical sources to construct a logically structured Orgariization
and coherent seminar report. & Rgport

Writing

IT753PC.3 Design and develop effective visual aids and 6 Creating Presentation
presentation materials to clearly communicate Preparation
complex technical concepts.

IT753PC.4 Demonstrate effective oral communication skills 3 Applying Presentation
by delivering a clear, confident, and well-paced Delivery
technical presentation.

IT753PC.5 | Defend the seminar work by articulating and 5 Evaluating Viva-Voce /
justifying ideas, conclusions, and methodologies Q&A Session
during interactive questioning,

Course Articulation Matrix
=}
EQ | mw|la ot |vwle v @ S|/ 2/ 23/ 383883
5&888222282222&222
co1 - 2 - 2 - - - 1 1 1 - 3 - 1 - 1
Cco2 - 2 2 - - 2 1 2 - 2 - 2 1 2
co3 - - 2 - 2 - - 1 1 2 - 1 - 3 - 2
co4 - - - - - - - 2 2 3 - 2 - 1 - 3
Co5 - 1 - - - - - 2 2 3 - 2 - 1 1 3
Average | - 1 /040804, - - |16 |14 2.2 - 2 - 1.6 | 0.4 | 2.2
Justification

Aspect Observation / Reasoning

Strong (3) | P010 (Communication) & PSO-4 (Presentation & Technical Communication) — The core of the

seminar is effective oral and written technical communication, directly developing these outcomes.

Moderate PO2 (Problem Analysis), PO4 (Investigation), PO12 (Life-long Learning), PSO-2 (Software

(2) Development) - The process involves analyzing problems, investigating literature, independent
learning, and structuring technical content, which aligns with these outcomes.

Minor (1)

P03 (Design), PO5 (Modern Tool Usage), PO8 (Ethics), P09 (Teamwork), PSO-1 (Computer
Systems), PSO-3 (Mathematical Concepts) — Addressed indirectly through presentation design, use of
software tools, ethical use of sources, peer learning, and applying foundational knowledge.

No P01, P06, PO7, PO11 — These outcomes related to core engineering knowledge, societal impact,

style activity.

Mapping sustainability, and project management are not the focus of this activity-based course.
Cognitive BTL 2-6 (Understanding - Evaluating) - The seminar process spans the higher-order cognitive skills,
Range from comprehending literature to creating and defending a presentation, which is ideal for a capstone-
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

IT754PC: Project Stage |

Course OQutcomes
After successful completion of this course, the students will be able to:

CO Code Course OQutcome BTL Cognityellomaca Linked Unit
(Keyword)

IT754PC.1 | Define the project problem, objectives, 2 Understanding Project Scoping &
and literature background relevant to the Literature Review
domain.

IT754PC.2 | Apply engineering and analytical skills to 3 Applying System Design &
design the architecture and methodology Methodology
for the proposed system.

IT754PC.3 | Develop partial prototypes or modules 6 Creating Prototype
demonstrating feasibility and Development
functionality.

IT754PC.4 | Evaluate design alternatives, tools, and 5 Evaluating Critical Analysis &
methodologies to justify technical Justification
decisions.

IT754PC.5 | Document and present project progress, 3 Applying Documentation &
adhering to ethical and professional Communication
standards.

Course Articulation Matrix
£9 |e|a|o|ls|lv|lolnlalels|a 2|88l 3
5&8228288282222&22
co1 1 3 1 3 1 1 1 1 1 1 - 3 1 1 1 1
coz 2 2 3 2 2 1 1 1 2 2 1 2 2 3 2 2
co3 2 2 3 2 3 1 1 1 2 2 1 2 2 3 2 2
co4 2 3 2 3 2 1 1 2 1 2 1 2 1 2 2 2
Cco5 - - - - 1 1 - 3 3 3 2 2 - 2 - 3

Average | 1.4 | 2 |18 2 |18| 1 (08|16 18| 2 1 22 | 1.2 | 22 | 14 2

Justification

'_ASPECI: Observation / Reasoning

Strong (3) | PO2 (Problem Analysis) and PO4 (Investigation) are strongly addressed through problem definition
and literature survey (CO1). PO3 (Design) is strongly met by designing the system architecture (COZ2,
€03). PO12 (Life-long Learning) is core to the self-driven research in a project. PSO-2 (Software
Development) is the primary focus of the project's design and development phases.

Moderate | PO1 (Engineering Knowledge), PO5 (Modern Tools), PO9 (Teamwork), PO10 (Communication),

2) PSO-1 (Computer Systems), PS0-3 (Mathematical Concepts), PSO-4 (Research) are consistently
applied throughout the project lifecycle, from using knowledge and tools to collaborative work and

rting.

Minor (1) ;f(‘))g (';‘rl]lge Engineer and Society), PO7 (Environment), PO8 (Ethics), PO11 (Project M:jmagement) are
not the central focus but are introduced. Societal and environmental impact (P06, PO7) might be
considered. Ethics (PO8) are covered in documentation. Basic project management (PO11) is involved in
planning.

No .

Mapping -

Cognitive | BTL 2-6 (Understanding - Creating) - The project work effectively spans the higher-order cogn’ltlve

Range skills, from comprehending the problem domain to creating a prototype and evaluating design choices,
which is ideal for a capstone project stage.
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MR21 - Revised Course Outcome
B.Tech. VIII Semester

Regulation: MR21 Year/Sem: IV /II Department: IT

IT801PC: Data Mining

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive

CO Code Course Outcome BTL Domain Liniked s ¢
Ke rd Module
YWO
IT801PC.1 | Analyze the challenges in data preprocessing 4 Analyzing Unit-I:
and apply techniques like data cleaning, Introduction &
transformation, and reduction to prepare raw data Data
for mining. Preprocessing
IT801PC.2 | Implement association rule mining algorithms such | 3 Applying Unit-11:
as Apriori and FP-Growth to discover interesting Association Rules
patterns and relationships in transactional datasets.
IT801PC.3 | Evaluate and select appropriate classification 5 Evaluating Unit-II1:
algorithms, including Decision Trees and Naive Classification
Bayes, to build accurate predictive models for a
given problem.
IT801PC.4 | Design clustering solutions using partitioning (e.g., 6 Creating Unit-1V: Clustering
K-Means) and hierarchical methods to segment
unlabeled data and interpret the formed clusters.
IT801PC.5 | Propose data mining solutions for web-based 6 Creating Unit-V: Web
applications and analyze the associated ethical, Mining &
privacy, and social implications. Applications

Course Articulation Matrix

co/ PO PO | PO |PO|PO|PO|PO | PO |PO|PO1|PO1 PO1 | PSO |PSO  PSO | PSO
PO/ 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4
PSO

co1 2 2 - 2 2 - - - - - - 1 1 1 3 1
co2 2 2 2 2 2 2 s : - - - 1 1 2 3 1
Co3 2 3 2 2 2 - - - - - 3 1 1 2 3 1
co4 2 3 2 3 2 - - . 2 . 1 1 2 3 1
Cco5 1 2 3 2 2 2 1 2 - 2 - 2 1 3 2 3

Avera (1.8 (24|18 (22| 2 |04 02|04 - 0.4 - 1.2 1 2 28 | 1.4

ge

ustification

Aspect Observation / Reasoning

Strong (3) | PSO-3 (Foundation of mathematical concepts) is the core of this course, as all data mining algorithms
are fundamentally based on statistical, probabilistic, and linear algebraic concepts (CO1-COS5). PO2
(Problem analysis) is strongly addressed in selecting and evaluating the correct mining algorithms for
different data problems (CO3, CO4).

Moderate | PO1 (Engineering knowledge), PO3 (Design solutions), PO4 (Investigations), PO5 (Modern tool

(2) usage), PO10 (Communication), PSO-2 (Software development) are consistently applied. Students
use engineering principles to design data solutions, investigate patterns, use tools, and document
findings.

Minor (1) P06 (The engineer and society), PO7 (Environment), PO8 (Ethics), PO12 (Life-long learning), PSO-
1 (Computer systems), PSO-4 (Research) are partially met. Ethics and societal impact are discussed
regarding data privacy (CO5). The evolving nature of the field encourages lifelong learning.

No PO9 (Individual and team work) and PO11 (Project management and finance) are not directly

Mapping addressed by the theoretical and algorithmic focus of the course outcomes.

Cognitive BTL 3-6 (Applying — Creating) - The course strongly emphasizes higher-order cognitive skills, moving

Range beyond understanding to applying algorithms, evaluating models, and designing new solutions, which is
ideal for an advanced technical course.

Department of 1=formation Technglogy , 69|Page
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MR21 - Revised Course Outcome
B.Tech. VIII Semester

Regulation: MR21 Year/Sem: IV /II Department: IT
CS814PE: Adhoc & Sensor Networks (Professional Elective V)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain LRSI/
Module
Keyword

CS814PE.1 | Explain the fundamental characteristics, 2 Understanding Unit-I:
applications, and challenges of Mobile Ad hoc Introduction to
Networks (MANETSs) and Wireless Sensor Ad Hoc Networks
Networks (WSNs).

CS814PE.2 | Compare and contrast different routing 4 Analyzing Unit-1I: Routing
protocols (DSDV, DSR, AODV, ZRP) and analyze in MANETs
their suitability for various MANET scenarios.

CS814PE.3 | Design efficient data transmission strategies for 6 Creating Unit-III: Data
MANETS, including solutions for broadcast Transmission @
storms and multicasting.

CS814PE.4 | Analyze the architectural components and 4 Analyzing Unit-1V: Basics of
protocol stack of Wireless Sensor Networks WSNs
and evaluate their role in system design.

CS814PE.5 | Evaluate transport layer and application layer 5 Evaluating Unit-V: Upper
protocols for WSNs and propose adaptations for Layer Issues of
dynamic network conditions. WSN

Course Articulation Matrix
o
&2 = I O IR - T SO I I YO O o T~ >~ SO < (-
518222828823232222
Cco1 2 2 1 1 1 1 1 - - 1 - 1 2 1 1 1
coz2 2 3 2 2 2 1 1 - - 1 - 1 2 2 2 1
Cco3 2 2 3 2 2 1 1 - 1 1 1 1 2 3 2 2
Co4 2 3 2 3 2 1 1 - 1 - 1 3 2 2 2 _
cos | 2|33 [ 322727112 /]1]2]2][3]2]3 |

Average | 2 |26 |22 |22 /18|12 /1202 04|12 04|12 22|22 18|18

Justification

Aspect Observation / Reasoning

Strong (3) | PO2 (Problem analysis) is strongly addressed through the analysis and comparison of routing

protocols and network strategies (CO2, CO4, CO5). PSO-1 (Computer Systems) and PSO-2 (Software
Development) are core to understanding and designing network architectures and protocols (CO3,
€04, CO5).

Moderate PO1 (Eng)ineering knowledge), PO3 (Design solutions), PO4 (Investigations), PO5 (qugrn tool

(2) usage) are consistently applied in understanding network fundamentals, designing transmission

strategies, and analyzing protocols.

Minor (1) PO6 (Society), PO7 (Environment), PO8 (Ethics), PO9 (Teamwork), P010 (Communication),

PO11 (Project management), PO12 (Life-long learning), PSO-3 (Mathematical concepts), PSO-4
(Research) are partially met. Societal impact is considered in applications. The evolving nature of the
field encourages lifelong learning,

No -

Mapping

Cognitive BTL 2-6 (Understanding — Creating) - The course covers a wide range of cognitive s!{ills., from .

Range explaining basic concepts to designing network strategies and evaluating protocols, which is essential
for mastering ad hoc and sensor networks.

i~farmation TechnniogY
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MR21 - Revised Course Outcome
B.Tech. VIII Semester
Regulation: MR21 Year/Sem: IV /II

IT814PE: Human Computer Interaction (Professional Elective VI)

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Cognitive ; ;
CO Code Course Outcome BTL Dfmain Linked Unit /
Kevword Module
yw

IT814PE.1 | Explain the importance of user interface design 2 Understanding Unit I:
and compare the characteristics of graphical Importance of
and web user interfaces. User Interface

IT814PE.2 | Apply user-centered design principles and 3 Applying Unit II: User
human factors to design effective screen layouts Interface Design
and navigation schemes. Process

IT814PE.3 | Design and evaluate interactive systems by 6 Creating Unit III: Interface

@' selecting appropriate menus, windows, controls, Components
and visual elements. Design

IT814PE.4 | Analyze usability requirements 4 Analyzing Unit IV: HCl in
and apply evaluation techniques to assess Software Process
interface effectiveness.

IT814PE.5 | Create innovative interface solutions using 6 Creating Unit V: Cognitive
cognitive models and emerging technologies like Models & Future
ubiquitous computing, Trends

Course Articulation Matrix

=) AR - AR - - - - - o o o s -5

@ c|leo|eo|lec|lec|o|jo|lo|le|slal a2 282|228
S~ L - -V -V -V - v -V -V -V s = g 4 4 <

co1 1 (1 (1]l -T2l -T1]-72 a 1 1 1 1 1

C02 1 [ 23 ]2[1[2]-T2]1]2 - 1 1 [ 3 | 1] 2

co3 1 (2 [ 321 ]2[-JT2]172 - 1 1 | 3 1 2

@ Co4 1|22 3|1 [2]-]2]1]2 - 1 1 [ 2 |1 | 2
Co5 1| 2 3 (2|1 2 - 2 1 2 - 2 1 3 1 3
Average 1 /18|24 | 2 (08|18 - (18|08 | 2 - 1.2 1 24 1 2

ustification

Aspect Observation / Reasoning

Strong (3) | PO3 (Design/development of solutions) and PSO-2 (Foundations of Software
development) are strongly addressed as the core of HCI involves designing user-centered
solutions and interfaces (CO2, C0O3, CO5).

Moderate PO2 (Problem analysis), PO4 (Investigations), PO6 (Society), PO8 (Ethics), PO10

(2) (Communication), PSO-4 (Research) are addressed through analyzing user needs, usability
testing, considering societal impact, ethical design, and technical communication.

Minor (1) PO1 (Engineering knowledge), PO5 (Modern tools), PO9 (Teamwork), PO12 (Life-long
learning), PSO-1 (Computer systems), PSO-3 (Mathematical concepts) have limited
connection to this theory-oriented HCI course.

No PO7 (Environment) - Environmental sustainability is not addressed in the syllabus. PO11

Mapping (Project management) - Not covered in the theoretical curriculum.

Cognitive BTL 2 -+ 5 — progresses from understanding human interaction models to designing and

Range evaluating user-centric interfaces through creative and analytical processes.
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. VIII Semester

IT851PC - Project Stage I1 (Major Project)
Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: IV /II

Department: IT

Cognitive
CO Code Course Outcome BTL Domain Linked Phase
(Keyword)
IT8s1pc.1 | EXPlain the finalized project objectives, design 4 | Hndevsianting Pl:;?lj;:]ﬂ&
approach, and expected outcomes. .ng
Design
IT851PC.2 Implement complete system modules integrating 3 Applying D v:'lystem L8,
hardware/software components effectively. S¥sIDpRIEN
Integration
IT851PC.3 Analyze experimental results and validate system 4 Analyzing Testing &
performance against defined metrics. Validation
Evaluate project results for efficiency, scalability, and 5 Evaluating Performance &
IT851PC.4 | compliance with professional ethics and Ethics Analysis
sustainability.
Present and defend the completed project work 3 Applying Documentation
IT851PC.5 | effectively through technical reports, viva, and &
demonstrations. Communication
Course Articulation Matrix
=]
&2 o (N[ ||| v~ o = o e o o @ g
s 'glElElglg g2/ 828 B 8 2 2 2 %
Cco1 2 2 2 2 1 1 1 1 1 2 1 2 2 2 2 2
co2 2 121323 1 1 1 2 2 2 2 3 3 2 2
Co3 2 3 2 3 2 1 1 1 1 2 1 2 2 2 3 2
Co4 2 2 2 2 2 2 2 3 1 2 2 2 2 2 2 2
CO5 1 1 1 1 1 1 1 2 2 3 2 2 1 1 1 3
Average 1.8 2 | 2 | 2 (1812 [12|16 |14 |22 |16 | 2 2 2 2
Justification
Aspect Observation / Reasoning
Strong (3) | PO10 (Communication) is strongly addressed through comprehensive project documentation
and defense (CO5). PO3 (Design solutions) and PSO-1 (Computer Systems) are met through
system implementation and integration (CO2). PO5 (Modern tool usage) is addressed
through hardware/software implementation (CO2).
Moderate | PO1 (Engineering knowledge), PO2 (Problem analysis), PO4 (Investigations), PO8
(2) (Ethics), PO11 (Project management), PO12 (Life-long learning), PSO-2 (Software .
development), PSO-3 (Mathematical concepts), PSO-4 (Research) are consistently applied
throughout the project lifecycle.
Minor (1) | PO6 (Society), PO7 (Environment), PO9 (Teamwork) are partially addressed through
ethical considerations and collaborative work, though not explicitly emphasized in the COs.
No All POs and PSOs show at least some correlation with the course outcomes.
Mapping _
Cognitive | BTL 2-5 (Understanding - Evaluating) - The project work spans multiplelcogmtavg levels,
Range from explaining designs to evaluating outcomes, demonstrating comprehensive learning.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VI Semester

IT5210E: Biometrics (Open Elective-I)

Course Outcomes
After successful completion of this course, the students will be able to:

Year/Sem: III /II

Department: IT

CO Code Conrse Oliteaime BTL Cognitive Domain | Linked Unit
Keyword / Module
IT5210E.1 | Explain the fundamental concepts, architecture, 2 Understanding Unit [
and applications of biometric systems.
IT5210E.2 | Analyze various physiological and behavioral 4 Analyzing Unit Il
biometric traits for identification and
authentication.
IT5210E.3 | Apply feature extraction and pattern matching 3 Applying Unit 1
techniques for biometric verification and
recognition.
@ IT5210E.4 | Evaluate biometric system performance using 5 Evaluating Unit [V
metrics such as FAR, FRR, and ROC curves.
IT5210E.5 | Assess ethical, privacy, and security issues in 5 Evaluating UnitV
biometric applications and propose mitigation
strategies.
Course Articulation Matrix
=]
& Q | |o | vw|lelnlw /S| ¥ 3/ 8 8 &
s |E|E8gE2 Ejg/8 & &g R|g & g 2 g
co1 2 2 1 - - 1| - 1 - 1 - 2 2 1 2 1
coz2 2 3 2 1 - - - 1 - - - 2 2 2 2 1
Co3 2 3 2 1 1 - - 1 - - - 2 2 2 2 1
Cco4 2 3 2 2 1 - - 1 - - - 2 2 2 2 1
CO5 1 2 1 2 - 2 1 3 1 2 1 2 1 1 1 2
Average 28(28(18(14 |04 - - 10202 0.6 | 0.2 2 28 | 1.8 2 1
@ Justification
Aspect Observation / Reasoning
Strong (3) PO2 - Strong problem analysis in biometric trait evaluation and system performance
assessment.
Moderate (2) | PO1, PO3, PO4, P08, PO12, PSO-3 - Engineering knowledge, design principles,
investigation, ethics, and mathematical foundations.
Minor (1) PO5, P06, PO7, PO9, PO10, PO11, PSO-1, PSO-2, PSO-4 - Tool usage, societal impact,
teamwork, communication, and research context.
No Mapping -
Cognitive BTL 2-5 - Appropriate progression from understanding concepts to evaluating systems and
Range ethical implications.
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Regulation: MR21

MR21 - Revised Course Outcome

B.Tech. VI Semester
Year/Sem: III /II

IT5220E: Cyber Forensics (Open Elective-I)
Course Outcomes

After successful completion of this course, the students will be able to:

De

partment: IT

Cognitive . .
CO Code Course Outcome BTL ngain Linked Usdt /
Kesiiward Module
yw

IT5220E.1 | Explain the fundamentals of cybercrimes, 2 Understanding Unit I - Introduction
attack types, and the role of cyber forensics to Cybercrime &
in investigation. Forensics

e Analyze digital evidence collection 4 Analyzing Umt_I; =Rigital
methods, investigation procedures, and IEW e.nce.&
chain of custody principles. HyEstigdtion

Procedures

IT5220E.3 | Apply forensics techniques and tools to 3 Applying Unit III - Data
examine file systems, network logs, and Recovery & Network
memory artifacts. Forensics

IT5220E.4 | Evaluate legal frameworks, cyber laws, and 5 Evaluating Unit IV - Cyber Laws
international standards relevant to cyber & Ethics
investigations.

IT5220E.5 | Design investigative approaches for real- 6 Creating Unit V - Case Studies
world case studies & Cybersecurity
and recommend preventive cyber Strategies
strategies.

Course Articulation Matrix
2o - & |[®m | 1Y | &~ S = N = o e =
L EEEEEEEEE G E £ 2 ¢ 2|8
o
co1 2 2 1 - - 2 - 2 - 1 - 2 2 1 1 1
coz 2 3 2 2 1 2 - 2 - 1 - 2 2 2 1 2
C03 2 3 2 2 2 1 - 2 1 1 - 2 2 2 1 2
Co4 1 2 1 2 - 2 - 3 - 2 1 2 1 1 1 2
Co5 2 3 3 3 2 3 1 3 2 2 2 3 2 2 1 3
Average | 1.8 |26 |18 |18 | 1 2 /0224|0614 | 06 | 22 | 1.8 | 1.6 1 2
Justification

Aspect Observation / Reasoning

Strong (3) P02, P08, PSO-4 - Strong problem analysis in cyber investigations, ethical/legal

compliance, and research in cybersecurity.

Moderate (2) | PO4, P06, PO12, PSO-1 - Investigation methodologies, societal impact, lifelong learning,

and computer systems understanding.

Minor (1) PO1, PO3, PO5, PO7, P09, PO10, PO11, PSO-2, PSO-3 - Basic engineering knowledge, tool

usage, teamwork, and mathematical concepts.

No Mapping - -

Cognitive BTL 2-6 - Comprehensive progression from understanding to creating investigative

Range strategies.

Pepartment of lnforn_'m.
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21 Year/Sem: III /II Department: IT
CS5210E: Data Structures (Open Elective - I)
Course Outcomes
After successful completion of this course, the students will be able to:
CO Code Course Outcome BTL Domc:iﬁnll(z;fvor d Lm:iic:hl:l':t/

CS5210E.1 | Explain the fundamental concepts of data 2 Understanding Unit I - Introduction
organization, abstract data types, and basic to Data Structures
operations on arrays and linked lists.

CS5210E.2 | Apply stack and queue data structures to 3 Applying Unit II - Stacks &
solve problems involving recursion, Queues
expression evaluation, and scheduling.

CS5210E.3 | Analyze linked lists, trees, and graphs to 4 Analyzing Unit I1I - Linked
represent hierarchical and network data Lists, Trees &
structures. Graphs

CS5210E.4 | Implement sorting and searching 5 Evaluating Unit IV - Searching
algorithms to evaluate time and space & Sorting
efficiency. Techniques

CS5210E.5 | Design solutions for real-world problems 5 Evaluating Unit V - Case
using appropriate data structures and Studies &
compare their performance. Applications

Course Articulation Matrix
2 S || y|lolglvw|le|n|le|le| S |9 | 9|5 8]| 8] 3
é‘iEEEEEEEEEgggggg&
co1 2 1 1 1 - - - - 1 - 1 1 1 2 1
Cco2 2 2 2 1 1 - - 1 - 1 1 2 3 1
Cco3 2 3 2 2 1 - - - 1 - 1 2 2 3 1
Co4 2 3 2 2 1 - 1 - 1 1 2 3 1
Cco5 2 3 3 2 2 |1 - - 1 2 - 2 2 3 B 2

Average | 2 |24 | 2 |16 1 (02| - - 102 1.2 - 1.2 | 14 2 28 | 1.2

Justification

Aspect Observation / Reasoning

Strong (3) | PSO-3 (Foundation of mathematical concepts) is strongly addressed as data structures
fundamentally rely on mathematical modeling and algorithm analysis (CO2-C0S). PO2
(Problem analysis) is key in analyzing and selecting appropriate data structures for problem-
solving (CO3-C05).

Moderate | PO1 (Engineering knowledge), PO3 (Design solutions), PSO-2 (Software

(2) development) are consistently applied through understanding data organization principles
and designing efficient solutions.

Minor (1) | PO4 (Investigations), PO5 (Modern tools), PO6 (Society), PO10 (Communication), PO12
(Life-long learning), PSO-1 (Computer systems), PSO-4 (Research) are partially addressed
through basic investigations, tool usage, and communication of solutions.

No PO7 (Environment), PO8 (Ethics), PO9 (Teamwork), PO11 (Project management) are not

Mapping directly addressed in this fundamental course focused on individual data structure concepts.

Cognitive BTL 2-5 (Understanding — Evaluating) - The course effectively progresses from

Range understanding basic concepts to evaluating algorithm efficiency and designing solutions,

= covering essential cognitiyg leygls fox dataistrustireJechnology

Mahatma Gandhi instiiute of Technology
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MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21

Year/Sem: 1V /I

IT6210E: Human Computer Interaction (Open Elective II)

Course Outcomes

Department: IT

After successful completion of this course, the students will be able to:

Cognitive Linked Unit
CO Code Course Outcome BTL DomaiinKeywor d Module /

IT6210E.1 | Explain the importance of user interface 2 Understanding Unit I: Importance
design and compare different types of user of User Interface
interfaces.

IT6210E.2 | Apply human factors and design principles 3 Applying Unit II: User
to create effective screen layouts and Interface Design
navigation schemes. Process

IT6210E.3 | Design interactive systems by selecting 6 Creating Unit II[: Interface
appropriate menus, windows, controls, and Components
visual elements.

IT6210E.4 | Evaluate interface usability through various 5 Evaluating Unit IV: HCI in
evaluation techniques and heuristic Software Process
principles.

IT6210E.5 | Develop innovative interface solutions using | 6 Creating Unit V: Cognitive
cognitive models and emerging interaction Models & Future
technologies. Trends

Course Articulation Matrix

2 2 | m|e|luwle/nlelelS g || 588813
P S ER|EIR|E|2|2|E|g|8|elg|g&| g ¢k
COo1 1 1 1 1 - 1 - 1 - 2 - 1 1 1 1 1
C02 1 2 2 2 1 2 1 1 2 - 1 1 2 1 2
C03 1 2 3 2 |1 2 - 1 1 2 - 1 1 3 1 2
cos |12 2312 -J2]1]2]-T1[1]2]1]2
Cco5 112 | 8|22 211 2 |1 2 - 2 1 3 1 3
Average 1 (18(22] 2|1 /18|02 |14 08| 2 - 1.2 | 1 [22 ] 1 2
ustification

Aspect Observation / Reasoning

Strong (3) | PO3 (Design/development of solutions) and PSO-2 (Foundations of Software
development) are strongly addressed through designing and developing user-centered
interface solutions (CO3, COS).

Moderate PO2 (Problem analysis), PO4 (Investigations), PO6 (Society), PO10 (Communication),

(2) PSO-4 (Research) are consistently applied in analyzing user needs, evaluating interfaces,
considering societal impact, and communicating design solutions.

Minor (1) | PO1 (Engineering knowledge), PO5 (Modern tools), PO7 (Environment), PO8 (Ethics),
P09 (Teamwork), PO12 (Life-long learning), PSO-1 (Computer systems), PSO-3 ‘
(Mathematical concepts) are partially met through basic principles and individual design
activities.

No PO11 (Project management) is not addressed in this theoretical HCI course focused on

Mapping design principles and evaluation.

Cognitive BTL 2-6 (Understanding — Creating) - The course effectively progresses frqm

Range understanding basic concepts to creating innovative interface solutions, covering the full
spectrum of cognitive skills needed for HCI design.

Department of Information Technology
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MR21 - Revised Course Outcome

B.Tech. VII Semester
Regulation: MR21 Year/Sem: 1V /I Department: IT
CS6210E: Computer Networks (Open Elective-II)
Course Outcomes
After successful completion of this course, the students will be able to:
CO Code Course Qutcome BTL | Cognitive Linked Unit / Module
Domain Keyword
CS6210E.1 | Explain network architectures, reference 2 Understanding Unit I: Network
models, and transmission media Fundamentals &
fundamentals. Physical Layer
CS6210E.2 | Apply error detection/correction 3 Applying Unit II: Data Link
techniques and data link protocols for Layer & MAC Sub-
reliable communication. layer
CS6210E.3 | Analyze routing algorithms and 4 Analyzing Unit III: Network
congestion control mechanisms in Layer & Routing
e network layer.
CS6210E.4 | Compare transport layer protocols and 4 Analyzing Unit IV: Transport
their connection management strategies. Layer
CS6210E.5 | Implement application layer protocols for | 3 Applying Unit V: Application
domain resolution, email, and web Layer
services.
Course Articulation Matrix
]
&2 ||l |vlenlel o8| a8 5|88 3
¢ |8/gjgs|g g2 22|k B2 2 B B 2
co1 2 1 1 1 1 1 - 1 1 2 1 1 1
co2 2 2 2 2 1 1 - 1 - 1 2 2 2 1
co3 2 3 2 2 1 1 1 - 1 2 2 3 1
Cco4 2 2 2 2 1 1 - 1 - 1 2 2 2 1
Co5 2 2 2 2 2 2 - - 2 - 1 2 3 2 2
@ Average | 2 2 |18 /1812 |12 | - - - 1.2 - 1 2 2 2 1.2
Justification
Aspect Observation / Reasoning
Strong (3) | PO1 (Engineering Knowledge), POZ (Problem Analysis), PSO-1 (Computer Systems) -
Core networking concepts, protocol analysis, and system architecture directly address these
outcomes through network design and problem-solving.
 Moderate PO3 (Design Solutions), PO4 (Investigations), PSO-2 (Software Development), PSO-3
(2) (Mathematical Concepts) - Protocol implementation, network investigations, and
algorithmic thinking moderately support these outcomes. :
Minor (1) PO5 (Modern Tools), PO6 (Society), PO10 (Communication), PO12 (Life-long Learning) -
Basic tool usage, societal impact of networks, and communication of technical concepts are
partially addressed.
No PO7 (Environment), PO8 (Ethics), PO9 (Teamwork), PO11 (Prgject Management) -
Mapping Environmental aspects, ethical considerations, teamwork, and project management are not
covered in this technical networking course.
Cognitive BTL 2-4 (Understanding - Analyzing) - The course progresses frgm understanding
Range fundamentals to analyzing protocols and algorithms, suitable for an introductory networks
course.
venrionn TechnolOBY 7|Pacge
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MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: 1V /I Department: IT
CS6230E: Java Programming (Open Elective-II)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Qutcome BTL Domain Linked Unit / Module
Keyword

CS6230E.1 | Apply object-oriented programming 3 Applying Unit I: OOP &
principles using Java classes, objects, and Inheritance
inheritance.

CS6230E.2 | Implement packages, interfaces, and 3 Applying Unit II: Packages,
exception handling mechanisms in Java Interfaces &
applications. Exceptions

CS6230E.3 | Develop multithreaded applications with 6 Creating Unit III:
synchronization and inter-thread Multithreading & 1/0
communication.

CS6230E.4 | Utilize Java collection framework and utility 3 Applying Unit [V: Collections
classes for data manipulation tasks. Framework

CS6230E.5 | Design GUI applications using Swing 6 Creating Unit V: GUI
components and event handling Programming
mechanisms.

Course Articulation Matrix
o
£2 | = olsluwlels|eleg/a|lz|S|al8|8]3
SE|BE|R|E|R|E|e|g|e|e|g|g|E|8 2|2 B
co1 2 2 2 1 2 - 1 1 1 1 2 1 1
co2 2 2 2 1 2 2 1 - 1 1 2 1 1
co3 2 2 2 1 2 - 1 1 - 1 1 3 1 1
Co4 2 2 2 1 2 - - 1 1 1 1 3 1 1
CO5 2 2 3 2 2 1 - 1 - 2 - 1 1 3 1 2
Average | 2 2 (22|12 2 |02 - |12 - 1.2 - 1 1 2.6 1 1.2
Justification
Aspect Observation / Reasoning

Strong (3) | PSO-2 (Software Development) - All course outcomes strongly contribute to software
development foundations through practical Java programming, OOP implementation, and
application development.

Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO5

(2) (Modern Tools) - Programming concepts, problem-solving, application design, and
development tools are consistently applied across all course outcomes.

Minor (1) PO4 (Investigations), P06 (Society), PO8 (Ethics), PO10 (Communication), PO12 (Life-
long Learning) - Basic debugging, societal impact considerations, ethical coding practices,
documentation, and continuous learning are partially addressed.

No PO7 (Environment), P09 (Teamwork), PO11 (Project Management), PSO-1 (Computer

Mapping Systems), PSO-4 (Research) - Environmental aspects, collaborative work, project
management, hardware focus, and research methodology are not emphasized in this
programming-focused course.

Cognitive BTL 3-6 (Applying — Creating) - The course emphasizes practical application of

Range programming concepts and creation of software solutions, progressing from basic

implementation to adyanced applqutlon developmgnt
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MR21 - Revised Course Outcome
B.Tech. VIII Semester

Regulation: MR21 Year/Sem: 1V /II Department: IT

IT7210E: Computer Graphics (Open Elective I1I)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive Domain | Linked Unit
CO Code Course Outcome BTL Keyword / Module
IT7210E.1 | Explain computer graphics systems, display devices,
and output primitives including line and circle 2 Understanding Unit
drawing algorithms.
IT7210E.2 | Apply 2D geometric transformations and implement : ;
clipping algorithms for graphical applications. 3 Applying Unitll
IT7210E.3 | Analyze 3D object representations, transformations, ; ;
and viewing pipeline for three-dimensional graphics. 4 Analyzing e
IT7210E.4 | Evaluate visible surface detection methods and 5 T — Unit IV
illumination models for realistic rendering. valuating
IT7210E.5 | Design computer animation sequences and ; ;
implement basic animation functians. 6 Creating Unit &
Course Articulation Matrix
:?. Q =) - o - o 2] -
-
<2 c|lg|8|s3 8|8|s|8|8|z2|2ls5/lg/g8 2|8
g~ -V -V -V -V -V - VO -V -V - v e = -4 & a -4
Co1 2 2 1 1 1 - - 1 - 1 - 2 2 1 2 1
co2 2 |3 |2 2|2 - - 11 1 1 1 2 2 2 3 1
co3 2 3 2 | 2 |2 - - 1 1 1 1 2 2 2 3 2
Co4 2 3 2 12 | 2 - - |1 1 2 1 2 2 2 3 2
Cco5 2 31323 - -1 1] 2 2 2 3 2 3 2 3
Average 2028|2018 (20| - - /10(10| 14 |10 | 22 20|20 | 26|18
Justification
Aspect Observation / Reasoning
Strong (3) | P02, PSO3: Strong problem analysis in graphical algorithms and mathematical
foundations in transformations and rendering.
Moderate | PO1, P03, PO4, P05, P012, PSO1, PSO2, PSO4: Application of engineering
(2) knowledge, design of graphical systems, investigation of algorithms, use of modern
tools, lifelong learning, understanding of computer systems, software development for
graphics, and research in visualization.
Minor (1) | P08, P09, PO10, PO11: Basic ethical considerations, teamwork, communication,
and project management.
No P06, PO7: No societal or environmental context.
Mapping
Cognitive | BTL 2 - 6: Comprehensive progression from understanding graphics concepts to designing
Range animation sequences.
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MR21 - Revised Course Outcome
B.Tech. VIII Semester
Regulation: MR21 Year/Sem: IV /11 Department: IT

(S7210E: Python Programming (Open Elective III)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL Dg:]nain Linked Unit /
Revword Module
yw

CS7210E.1 | Apply Python programming fundamentals 3 Applying Unit I: Python Basics
including data types, control structures, and & Control Structures
functions to solve basic computational
problems.

CS7210E.2 | Implement Python sequences (strings, lists, 3 Applying Unit II: Sequences &
tuples), dictionaries, and sets for efficient data Data Structures
organization and manipulation.

CS7210E.3 | Develop Python applications using exception 6 Creating Unit III: Errors,
handling, modules, and file operations for Functions & File
robust program design. Operations

CS7210E.4 | Design object-oriented programs using classes, 6 Creating Unit IV: OOP & File
inheritance, and polymorphism in Python. Operations

CS7210E.5 | Create GUI applications using Tkinter and other | 6 Creating Unit V: GUI
Python libraries for interactive software Programming
solutions.

Course Articulation Matrix
(=]
2 5/8|g|3|lsls|sls s 8|8 E/8 8/8 3
S~ L - VO -V VI - - VI - VI - = = & a. -8 a e
cor | 2 [ 2 2 [1]2]-]T-JT1]-7]1 - 1 1 [ 2 [ 1 1
coz 2 2 2 1 2 - - 1 - 1 - 1 1 2 2 1
Co3 2 [ 2| 2] 2]2 - 21 -T2 3 2 1 3 1 7
co4 2 2 3 2 2 - - 1 2 - 2 1 3 1 2
Co5 2 2 3 2 2 1 - 1 - 2 - 2 1 3 1 3
Average | 2 2 (2416 2 (02| - |12 - 1.6 - 1.6 1 26 | 1.2
Justification

Aspect Observation / Reasoning

Strong (3) | PSO-2 (Software Development) - All course outcomes strongly contribute through practical
Python programming, OOP implementation, and application development. PO3 (Design
Solutions) - Strongly addressed through object-oriented design and GUI application
development.

Moderate PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO5 (Modern Tools), PO12

(2) (Life-long Learning) - Programming concepts, computational problem-solving, Python tools
usage, and continuous skill development are consistently applied.

Minor (1) P04 (Investigations), PO8 (Ethics), PO10 (Communication), PSO-3 (Mathematical
Concepts), PSO-4 (Research) - Basic debugging, ethical coding, documentation, algorithmic
thinking, and exploratory programming are partially addressed.

No P06 (Society), PO7 (Environment), PO9 (Teamwork), PO11 (Project Management), PSO-

Mapping 1 (Computer Systems) - Societal impact, environmental aspects, collaborative work, project
management, and hardware focus are not emphasized.

Cognitive BTL 3-6 (Applying — Creating) - The course emphasizes practical application and creation of

Range software solutions, progressing from basic programming to advanced application
development. . _
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MR21 - Revised Course Outcome
B.Tech. VIII Semester

Regulation: MR21 Year/Sem: IV /II Department: IT

CS7230E: Introduction to Machine Learning (Open Elective-III)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive " ;
CO Code Course Outcome BTL Df:min Linlked Unity
Ke rd Module
YWo

CS7230E.1 | Explain fundamental concepts of machine 2 Understanding Unit I:
learning, concept learning, and decision tree Introduction &
representation with appropriate problem Concept Learning
identification.

CS7230E.2 | Apply artificial neural networks including 3 Applying Unit II: Artificial
perceptrons and backpropagation algorithms Neural Networks
for pattern recognition tasks.

CS7230E.3 | Analyze Bayesian learning methods, 4 Analyzing Unit III: Bayesian &

e computational learning theory, and instance- Instance-based
based learning algorithms. Learning

CS7230E.4 | Evaluate genetic algorithms, rule-based 5 Evaluating Unit IV: Genetic
learning systems, and reinforcement learning Algorithms & Rule
techniques for different problem domains. Learning

CS7230E.5 | Design analytical learning solutions by 6 Creating Unit V: Analytical
combining inductive and analytical approaches Learning
using prior knowledge.

Course Articulation Matrix
) w83 82883
~0 c|lo|e|lo|o|o|e|lo|lela|la3| 3|2 2|/83| 8
g~ = -V I - - - -V - - - - = = 2 a 4 -4
co1 2 12|12 1 - - - - 1 - 2 1 1 2 1
coz2 2 |12 2] 2|2 - - - - 1 - 2 1 4 3 2
co3 2 13123 2 - - - - 2 - 2 1 2 3 2
co4 213123 2 1 - 1 - 2 - 2 1 2 3 2
@ Cco5 213 ]13]3 2 1 - - 2 - 3 1 3 3 3
Average 2 /26| 2 |26|/18|04| - [04] - | 16 - 2.2 1 2 | 28| 2
Justification

Aspect Observation / Reasoning

Strong (3) | PSO-3 (Mathematical Concepts) - Strongly addressed through statistical learning, probability theory,
and algorithmic mathematics in ML. PO2 (Problem Analysis) - Key in analyzing learning problems and
algorithm selection. PO4 (Investigations) - Essential for experimental analysis and model evaluation.

Moderate PO1 (Engineering Knowledge), PO3 (Design Solutions), PO5 (Modern Tools), PO12 (Life-long

(2) Learning), PSO-2 (Software Development), PSO-4 (Research) - ML principles, algorithm design, tool
usage, continuous learning, and research methodology are consistently applied.

Minor (1) PO6 (Society), PO8 (Ethics), PO10 (Communication) - Basic societal impact, ethical considerations in

Al, and technical communication are partially addressed.

No PO7 (Environment), PO9 (Teamwork), PO11 (Project Management), PSO-1 (Computer Systems)

Mapping Environmental aspects, collaborative work, project management, and hardware focus are not
emphasized.

Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from fundamental concepts to

Range designing ML solutions, covering all cognitive levels essential for machine learning.
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21 Year/Sem: III /II Department: IT

IT611PE: Bi

ometrics (Professional Elective - I)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit /
Keyword Module

IT611PE.1 | Explain the fundamental concepts, 2 Understanding | UnitI: Introduction &
architecture, and types of biometric systems Handwritten
along with performance measures and Character Recognition
applications.

IT611PE.2 | Analyze various biometric technologies 4 Analyzing Unit II: Face, Retina &
including face, retina, iris, vein, and Iris Biometrics
fingerprint recognition systems and their
working principles.

IT611PE.3 | Evaluate privacy concerns in biometric 5 Evaluating Unit III: Privacy & @
systems and apply cryptographic Biometric
techniques for enhancing security in Cryptography
multimodal biometrics.

IT611PE.4 | Design watermarking techniques for 6 Creating Unit IV: Watermarking
biometric data protection and assess their Techniques &
robustness against various attacks. Biometrics

IT611PE.5 | Develop image enhancement techniques 6 Creating Unit V: Image
and implement biometric standards for Enhancement &
interoperable systems. Biometric Standards

Course Articulation Matrix
e (=] - (] - o o <
2 s/ 8|8|3/8/8' 888 2|5l g2 . gl¢g!3
g~ - -V -V -V I -V -V -V - VO - VR s X g £ &£ g
Co1 2 2 1 2 1 1 - 1 - 1 - 1 2 1 1 1
co2 2 3 2 2 2 1 - 1 - 2 - 2 2 2 2 2 .
Co3 2 |32 |3 [22]-[3[-[2]-T2]z21]2/]2]2¢€
Co4 2 2 3 2 2 1 - 2 - 2 - 2 2 3 2 3
Co5 2 2 3 2 2 2 - 2 = 2 - 2 2 3 2 3
Average 2 (2422|2218 /14| - |18 - | 18| - 1.8 | 2 |22 |18 | 2.2
ustification
Aspect Observation / Reasoning
Strong (3) | PO2 (Problem Analysis) - Strongly addressed through analysis of biometric technologies and their
performance. PSO-2 (Software Development) - Key in developing biometric algorithms and
systems. PSO-4 (Research) - Essential for designing new biometric techniques and standards.
Moderate PO1 (Engineering Knowledge), PO3 (Design Solutions), PO4 (Investigations), _POS'(Modern Tools),
(2) PO8 (Ethics), PO12 (Life-long Learning), PSO-1 (Computer Systems) - Biometric prmaples. sy§tem
design, experimental analysis, tool usage, ethical considerations, and continuous learning are consistently
applied,

Minor (1) P%p6 (Society), PO10 (Communication), PSO-3 (Mathematical Concepts) - Societal impact, technical

communication, and mathematical foundations are partially addressed.

No PO7 (Environment), P09 (Teamwork), PO11 (Project Management) - Env?ronn?enta] z?spects,

Mapping collaborative work, and project management are not emphasized in this technical biometrics course.

Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from fundamental concepts to

Range designing and developing biometric security solutions.
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21 Year/Sem: III /II Department: IT
IT613PE: Principles of Programming Languages (Professional Elective - 1)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword
Explain the fundamental concepts, nfeTs sl
evaluation criteria, and design trade-offs ] : ary

BRGLAERE of programming languages, igncluding 2 | Understanding Concepts &
syntax and semantics. Syntax/Semantics
Analyze data types, control structures, Unit II: Names, Bindings,

IT613PE.2 | names, bindings, and scoping mechanisms | 4 Analyzing Data Types & Control
in various programming paradigms. Structures
Design subprograms, abstract data types,

[T613PE.3 and encapsulation constructs using 6 Ciéatin Unit [II: Subprograms &
appropriate parameter passing and g Abstract Data Types
implementation techniques.

Evaluate concurrency mechanisms, Unit IV: C g

IT613PE.4 | exception handling, and event handling in 5 Evaluating 1}131 itk

; xception Handling
programming languages.
Compare functional, logic, and scripting
programming paradigms and implement . Unit V: Functional, Logic
elatEss solutions usiﬁg langug.=.1ges like LIgP, Prolog, % Analyzing & Scripting Languages
or Python.
Course Articulation Matrix
g0 - N+ | |l n]loelalS |0 Y| g Q@] %
~g c|lo|lo|c|e|locjeleo|lo| 8| 8| 82121882
g~ - -V -V -V - VI -V - VI -V -V = = 2 & 2 0
Cco1 2 2 1 2 1 - - - - 1 8 2 1 2 2 1
coz2 2 3 2 2 1 - - - - 1 - 2 1 . 3 1
Co3 2 2 3 2 2 - - - - 2 - 2 1 3 2 2
Co4 2 3 2 3 1 - - 1 - 2 - 2 1 2 2 2
C05 2 2 2 2 2 - - - - 2 - 2 1 3 2 2
Average 2 |24 2 |22]|14| - | - ]02] - |16 | - 2 1 124 22 |16
Justification

Aspect Observation / Reasoning

Strong (3) | PO2 (Problem Analysis) - Strongly addressed through analysis of language design choices and paradigm
comparisons. PS0O-2 (Software Development) - Core to understanding programming language principles
and their application in software development. PSO-3 (Mathematical Concepts) - Essential for formal
syntax, semantics, and language theory.

Moderate | PO1 (Engineering Knowledge), PO3 (Design Solutions), PO4 (Investigations), PO12 (Life-lnpg

(2) Learning), PSO-4 (Research) - Language design principles, paradigm implementation, cor:flparatlve
studies, continuous learning, and research in programming languages are consistently applied.

Minor (1) | PO5 (Modern Tools), PO8 (Ethics), PO10 (Communication), PSO-1 (Compute? Systems) - Tool usage
in language implementation, ethical coding considerations, technical communication, and system-level
understanding are partially addressed. -

No PO6 (Society), PO7 (Environment), P09 (Teamwork), PO11 (Project Managemept) -‘Soagtal impact,

Mapping environmental aspects, collaborative work, and project management are not empbhasized in this
theoretical programming languages course.

Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from fundamental concepts to

Range designing language constructs and evaluating paradigms. T
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MR21 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR21 Year/Sem: III /II Department: IT
IT614PE: Distributed Databases (Professional Elective - I)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive : :
CO Code Course Outcome BTL Domain Linked Unit./
Module
Keyword
promss of detHiited dakabese systems, Unit I Intoduction &
IT614PE.1 | b O o et o o 2 | Understanding | Distributed DBMS
3 § fragm oG allbcatien Architecture
strategies.
Apply query decomposition, optimization Unit II: Query
IT614PE.2 | algorithms, and join ordering techniques in 3 Applying Processing &
distributed query processing. Optimization
Analyze concurrency control mechanisms : ;
; Unit [1I: Transacti
IT614PE.3 | deadlock management, and reliability 4 Analyzing mM U @
i ) anagement
protocols in distributed transactions.
Evalu?te parallel datapase architectures, Unit IV: Distributed
IT614PE.4 galta e L SUSeR o ant "’ag 5 Evaluating DBMS Reliability &
a alncmg techniques in distribute Parallel Databases
environments.
Design distributed object database models, Unit V: Obj.ect_DBMS
IT614PE.5 | partitioning strategies, and query 6 Creating Model & Distributed
processing for object-oriented data. Object Databases

Course Articulation Matrix

e - I 32) <
a - N |m | |vn|lv ||l |a| 8 = o =) = @ 2
g c| 8| o
; ol S22 2|R|IE|B|E|& e | g < & @ @ | @
o
COo1 2 2 2 2 1 - - - - 1 - 1 2 2 2 1
Cco2 2 3 2 2 2 - - - - 1 - 1 2 2 3 1
C03 2 3 2 3 2 - - 1 - 2 - 2 2 2 2 2 )
C04 2 3 2 3 2 - - 1 - 2 - 2 2 2 2 2 z@
CO5 2 2 3 2 2 - - 1 - 2 - 2 2 3 2 3
Average 2 |26(2224 /18| - - 106 - |16 | - 1.6 | 2 |22 |22 18
ustification
Aspect Observation / Reasoning ]

Strong (3) | PO2 (Problem Analysis) - Strongly addressed through analysis of distributed query processing and
optimization problems. PO4 (Investigations) - Essential for investigating concurrency co'ntrol. anfi
reliability protocols. PSO-2 (Software Development) - Core to designing and implementing distributed
database solutions. :

Moderate PO1 (Engineering Knowledge), PO3 (Design Solutions), PO5 (Modern Tools), PO12 (Life-long

(2) Learning), PSO-1 (Computer Systems), PS0-3 (Mathematical Concept.s),‘PSO-tt (Research) -
Distributed database principles, system design, tool usage, algorithmic thinking, and research
methodologies are consistently applied. . : - :

Minor (1) | PO8 (Ethics), PO10 (Communication) - Ethical considerations in data distribution and technical

communication are partially addressed. : o t
No P06 (Society), PO7 (Environment), PO9 (Teamwork), PO11 (Project Managemept) -'Soc:gta lmp.aC].
Mapping environmental aspects, collaborative work, and project management are not empbhasized in this technica

distributed databases course. . | t
Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from fundamental concepts to

Range designing distributed database solutions and object-oriented data models. ]
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VI Semester

Year/Sem: 111 /11 Department: IT

IT615PE: Software Testing Methodologies (Professional Elective IT)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . ]
CO Code Course Outcome BTL Domain Linked Unit /
Keyword Module
Explain the fundamental concepts, goals, 2 Understanding Unit I: Introduction
IT615PE.1 | phases, and taxonomy of software testing and to Software Testing
bugs.
Apply path testing, transaction flow testing, 3 Applying Unit II: Transaction
IT615PE.2 | and data flow testing techniques to validate Flow & Data Flow
software behavior. Testing
Analyze software logic and structure using 4 Analyzing Unit III: Path
@ IT615PE.3 | path expressions, regular expressions, and Products & Logic-
flow anomaly detection methods. Based Testing
Evaluate state transitions and design state- 5 Evaluating Unit IV: State
IT615PE.4 | based tests to identify state graph bugs and Graphs & Transition
transition errors. Testing
Design comprehensive test strategies using 6 Creating Unit V: Graph
IT615SPE.5 | graph matrices and node reduction Matrices &
algorithms for complex software systems. Applications
Course Articulation Matrix
o
&2 "o o vl bl g = e =) g a 3
é‘&&ﬁgﬁiﬁﬁgggggzgag
Co1 2 2 1 2 1 1 - 2 - 1 - 1 1 2 1 1
co2 2 3 2 2 2 1 - 2 - 2 - 2 1 2 2 2
co3 2 3 2 3 2 1 - 2 - 2 - 2 1 2 3 2
co4 2 3 2 3 2 1 - 2 - 2 - 2 1 2 2 2
C cos |23 [3[3]z2]2]-]2]1]=2]1[21]271]37]2T/]s3
Average | 2 (28| 2 (26|18 12| - 2 (02|18 |02 | 18 | 1.2 | 2.2 2 2
Justification
Aspect Observation / Reasoning : :
Strong (3) | PO2 (Problem Analysis) - Strongly addressed thrm_;gh an.alys.ls of software defe:;ts. test case dgsngn, and
bug taxonomy. PO4 (Investigations) - Essential for investigating softwa.re behavior throu.gh various
testing methodologies. PSO-2 (Software Development) - Core to ensuring software quality and
iabili rough systematic testing.
Moderate ]l-’e(l)llab(l:llnt)éitrl:ezrigng lsénowledge), PO3 (Design Solutions), PO5 (Modern Tools), I"OB [E.-Zth.icls), PO12
(2) (Life-long Learning), PSO-3 (Mathematical C(_)ncepts), PSQ-4 (Rgsearch] -.Testmg principles, tesF
design, tool usage, ethical testing practices, continuous learning, logical analysis, and research in testing
-e consistently applied.
Minor (1) ggghi)sdjcé;zy}, P09 (Te);nfw]:'ork]. PO10 [Communicat_ion). PO11 (Project_ Management), PSQ-I
(Computer Systems) - Societal impact of software quality, collaborative testing, test documentation, test
planning, and system-level testing are partially addressed. I : ,
No P07 (Environment) - Environmental aspects are not emphasized in this software testing methodologies
r:gpnl::?vge (I:I?IElll..sze-'6 (Understanding - Creating) - Comprehensive progression from fundamental testing concepts
Range to designing sophisticated test strategies for complex systems.
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21 Year/Sem: I1I /11 Department: IT

IT653PE: Software Testing Methodologies Lab (Professional Elective I I)

Course Qutc

omes

After successful completion of this course, the students will be able to:

Cognitive . ;
CO Code Course Outcome BTL Dg:lnain Lmhl;ed Unit/
odule
Keyword
Implement GUI and functional testing using 9. ;
IT653PE.1 con-text-sens-itiv? an.d analog mode recording for 3 Applying l?:}()}tull é‘j;fg;g::sg
various application interfaces.
Develop database checkpoint testing and data- Expt 6-9: Database
IT653PE.2 | driven test cases using flat files, front grids, and 6 Creating , & Data-driven
Excel datasets. | Testing
Execute batch testing with parameter passing J ’ Expt 10-13: Batch
IT653PE.3 | and silent mode test execution for automated 3 Applying Testing &
testing scenarios. Automation
Course Articulation Matrix
22 |w| S| 3 |8|8/5/g|g|=2| = |8 |3|8|3|8
§§822822282222g222
co122223--2221223|22[
00223233-~2221223]227
c0322223--222221231212J
Average | 2 12.33| 2 [233|3 | - [ -[2[2 [ 2 [133] 2 | 2 3 [ 2 [ 2|
Justification
Aspect Observation / Reasoning
Strong (3) | PO5 (Modern Tools), PSO-2 (Software Development) - Strongly addressed through hands-on
testing tool implementation and quality assurance practices.
Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4
(2) (Investigations), PO8 (Ethics), PO9 (Teamwork), PO10 (Communication), PO12 (Life-long
Learning), PSO-1 (Computer Systems) - Testing principles, defect analysis, test design, ethical
testing, collaboration, and continuous learning are consistently applied.
Minor (1) | PO11 (Project Management) - Test planning and management are partially addressed.
No P06 (Society), PO7 (Environment), PSO-3 (Mathematical Concepts), PSO-4 (Research) -
Mapping Societal impact, environmental aspects, mathematical foundations, and research are not
emphasized.
Cognitive | BTL 3-6 (Applying — Creating) - Focus on applying testing techniques and creating
Range comprehensive test scenarios.
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Regulation: MR21

MR21 - Revised Course Qutcome
B.Tech. VI Semester

Year/Sem: I1I /II Department: IT

CS617PE: Devops (Professional Elective-II)

Course Outcomes
After successful completion of this course, the students will be able to:

e

Cognitive . :
CO Code Course Outcome BTL Dgrnnain Linked Unit /
Keyword Module

CS617PE.1 | Explain the principles of DevOps, Agile 2 Understanding Unit I:
development, and the DevOps lifecycle Introduction to
including continuous delivery and release DevOps
management.

CS617PE.2 | Analyze software architecture in the context of 4 Analyzing Unit II: DevOps
DevOps, including microservices, monolithic Influence on
scenarios, and resilience considerations. Architecture

CS617PE.3 | Apply source code management using Git, 3 Applying Unit III: Project
implement project management workflows, and Management &
manage code migrations. SCM

CS617PE.4 | Implement continuous integration systems 3 Applying Unit IV: System
using Jenkins, manage build dependencies, and Integration
configure build pipelines.

CS617PE.5 | Evaluate testing tools, automation strategies, 5 Evaluating Unit V: Testing &
and deployment systems including Deployment
virtualization, containerization, and
configuration management.

Course Articulation Matrix
s
ol “la|mls| vl ||l g = o o 8 8 b3
SE glg|lg|e|eg|g|e|g/2| 2|8 |8 |28 2| g 8
Q
Cco1 2 2 2 1 2 1 1 1 2 1 2 1 2 1 1
C02 2 3 3 2 2 1 1 1 2 1 2 2 3 2 2
C0o3 2 2 2 2 3 1 2 2 2 2 2 2 3 1 2
Co4 2 2 2 2 3 1 - { 1 2 2 2 2 2 3 1 2
CO05 2 3 3 3 3 2 1 2 2 2 2 3 2 3 2 3
Average 2 (24|24 2 [26(12(02 14|16 2 1.6 2.2 1.8 | 28 | 14 2
Justification

Aspect Observation / Reasoning

Strong (3) | PSO-2 (Software Development) - Strongly addressed through DevOps practices, Cl/CD pipelines, and
automated software delivery. PO5 (Modern Tool Usage) - Essential for using DevOps tools like Git,

_Jenkins, Docker, and configuration management systems.

Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4

(2) (Investigations), P09 (Teamwork), PO10 (Communication), PO11 (Project Management), PO12
(Life-long Learning), PS0-4 (Research) - DevOps principles, architectural analysis, collaborative
workflows, tool integration, project coordination, continuous learning, and research in DevOps practices
are consistently applied.

Minor (1) | P06 (Society), PO7 (Environment), PO8 (Ethics), PSO-1 (Computer Systems), PSO-3 (Mathematical
Concepts) - Societal impact of rapid delivery, environmental considerations of infrastructure, ethical
deployment, system operations, and algorithmic efficiency are partially addressed.

No All POs and PSOs show at least some correlation with the course outcomes.

Mapping

Cognitive BTL 2-5 (Understanding - Evaluating) - Comprehensive progression frorT g gg'standing DevOps

Range concepts to evaluating tools and strategies lf)oerpadutg_ma{gdﬁq{twareﬂemﬁ?ﬁ. n
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MR21 - Revised Course Outcome
B.Tech. VI Semester

Regulation: MR21 Year/Sem: III /Il Department: IT

CS662PE: Devops Lab (Professional Elective - II Lab)

Course OQutcomes
After successful completion of this course, the students will be able to:

Cognitive Coverage /
CO Code Course Outcome BTL | Domain > S
Experiment Group
. Keyword
Implement version control systems using Git and Expt 2-3: Git &
CS662PE.1 | GitHub for collaborative software development 3 Applying Bt g
and code management. GitHub
Develop continuous integration and deployment ;
CS662PE.2 | pipelines using Jenkins, Docker, and Kuberr}l’etes 6 Creating Eéxpt 4,'9' C_I/C_D &
for automated software delivery. ansinerzation
De:sign and execute automated testing strategies Expt 10-12:
CS662PE.3 usmg.Sele_mum fo:_‘ web applications and 6 Creating Automated Testing
containerized environments. |
Course Articulation Matrix
o
&2 - | o e ¥ vl v | nle| o =slg2l 82182229
st |Blelelg glele g gls|s/8l8 g gl¢
COo1 2 2 2 2 3 - - 2 3 2 2 2 2 3 1 2
co2 2 3 3 2 3 1 - 2 3 2 2 2 2 3 1 2
C03 2 2 3 2 3 1 2 3 2 2 2 2 3 1 2
Average | 2 | 2.33 | 2.67 2 3 067 - 2 3 2 2 2 2 3 1 2
Justification
Aspect Observation / Reasoning
Strong (3) | PO5 (Modern Tools), PO9 (Teamwork), PSO-2 (Software Development) - Strongly
addressed through DevOps tool implementation, collaborative workflows, and automated
software delivery.
Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4
(2) (Investigations), PO8 (Ethics), PO10 (Communication), PO11 (Project Management),
PO12 (Life-long Learning), PSO-1 (Computer Systems), PSO-4 (Research) - DevOps
principles, pipeline design, ethical practices, project coordination, and infrastructure research
are consistently applied.
Minor (1) | PO6 (Society) - Societal impact of rapid delivery is partially addressed.
No PO7 (Environment), PSO-3 (Mathematical Concepts) - Environmental aspects and
Mapping mathematical foundations are not emphasized.
Cognitive BTL 3-6 (Applying — Creating) - Strong focus on applying DevOps practices and creating
Range automated deployment pipelines.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

IT711PE: Machine Learning (Professional Elective I1I)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit /
Kevword Module
ywor
Explain the fundamental concepts of 2 Understanding | UnitI: Introduction &

IT711PE.1 machine learning, concept learning, and Concept Learning
decision tree learning with appropriate
problem identification.

Apply artificial neural networks including 3 Applying Unit II: Artificial

IT711PE.2 | perceptron’s and back-propagation Neural Networks
algorithms for pattern recognition tasks.

Analyze Bayesian learning methods, 4 Analyzing Unit III: Bayesian

IT711PE.3 | instance-based learning, and genetic Learning & Genetic
algorithms for different learning scenarios. Algorithms
Evaluate rule-based learning systems, 5 Evaluating Unit IV: Rule-Based &

IT711PE.4 | reinforcement learning techniques, and Reinforcement
their applications in various domains. Learning
Design analytical learning solutions by 6 Creating Unit V: Analytical

IT711PE.5 | combining inductive and analytical Learning
approaches for complex learning problems.

Fourse Articulation Matrix
8 e ||| vy >~ oo = = N o & o] =+
S S0 c|leo|o|o|oc|lo|e|oe|le| 8 3 s 2 2 2 2
g < - -V -V -V I -2 - VI - VI (- VI (- s o = g 4 -6 =
Co1 2 2 1 2 1 - - - - 1 - 2 1 1 2 1
co2 2 2 2 2 2 - - - - 1 - 2 1 2 3 2
Cco3 2 3 2 3 2 - - - 2 - 2 1 2 3 2
co4 2 3 2 3 2 1 - 1 - 2 - 2 1 2 3 2
CO05 2 3 3 3 2 1 - 1 - 2 - 3 1 3 3 3

Average | 2 |26 | 2 |26|18 |04 | - |04 | - | 16 - 2.2 1 2 2.8 2

Justification

Aspect Observation / Reasoning »

Strong (3) | PSO-3 (Mathematical Concepts) - Strongly addressed through stati.stical leaf-ning, prgbablllty theory,
and algorithmic mathematics in ML. PO2 (Problem Analysis) - Key in analyznlng learning problem§ and
algorithm selection. PO4 (Investigations) - Essential for experimental analysis and model evaluation.

Moderate PO1 (Engineering Knowledge), PO3 (Design Solutions), PO5 (Moderr} T_ools], POI? (Life-lf)ng

(2) Learning), PSO-2 (Software Development), PSO-4 (Research) -ML prmcn_ples, algorithm design, tool
usage, continuous learning, and research methodology are consistently applied. : ' o

Minor (1) P06 (Society), PO8 (Ethics), PO10 (Communication) - Basic societal impact, ethical considerations in
Al, and technical communication are partially addressed.

No PO7 (Environment), PO9 (Teamwork), PO11 (Project Management), PSO-1 (Computer Systems) -

Mapping Environmental aspects! collaborative work, project management, and hardware focus are not
emphasized.

Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from fundgmental concepts to

Range designing ML solutions, covering all cognitive levels essential for machine learning. |

Department of tnformation Technolo
‘nrormatic 8Y
Mahatma Ganchi Inztituic of TecM By, \~ \/ , 89|Page
Chaitanya Bharathi Post —
Gandipet, Hyderabad-500 07



MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: IV /I Department: IT

IT752PE: Machine Learning Lab (Professional Elective - I1I Lab)

Course Outcomes
After successful completion of this course, the students will be able to:

&

Cognitive ; ;
CO Code Course Qutcome BTL Dfmain Lin.sed Uit /
Module
Keyword
Implement supervised learning algorithms Expt 1-4: Find-S
IT752PE.1 | including Find-S, decision trees, and neural 3 Applying Decision Trass.
networks for classification and pattern recognition PEPGARLHGHS ’
tasks.
Apply probabilistic methods and regression s
techniques using Bayesian classifiers, linear . Expt 5-8: Bayesian,
MmN regresgion, and lg(-nes;rest neighbors for predictive 3 Applying Regression, KNN
modeling.
Design unsupervised learning solutions using K- Expt 9-10:
IT752PE.3 | means clustering and genetic algorithms for data 6 Creating Clustering &
segmentation and optimization problems. Genetic Algorithms
Course Articulation Matrix
2 =) mle Nl o o =] - o~ - I o <
2B EE B EEEEE G ZE 2 g ¢ ¢g
Qo
Cco1 2 3 2 2 3 = - 1 2 2 - 2 2 3 3 2
co2 2 3 2 3 3 - - 1 2 2 - 2 2 3 3 2
Cco3 2 3 3 3 3 - - 1 2 2 - 2 2 3 3 3
Average | 2 3 (233267 3 - - 1 2 2 - 2 2 3 3 |233
Justification
Aspect Observation / Reasoning
Strong (3) | PO2 (Problem Analysis), PO5 (Modern Tools), PSO-2 (Software Development), PSO-Ef
(Mathematical Concepts) - Strongly addressed through implementing ML algorithms, using ML
tools, developing applications, and applying mathematical concepts. [
Moderate | PO1 (Engineering Knowledge), PO3 (Design Solutions), PO4 l':lnvestigations]. P09
(2) (Teamwork), PO10 (Communication), PO12 (Life-long Learpmg), PSO-1 (-Computer
Systems), PSO-4 (Research) - ML principles, experimental design, collaboration,
documentation, and research methods are consistently applied. |
Minor (1) | PO8 (Ethics) - Ethical considerations in ML are partially addressed. . .
No PO6 (Society), PO7 (Environment), PO11 (Project Manageme.nt) - Societal impact,
Mapping environmental aspects, and project management are not emphasized.
ﬁog"itim BTL 3-6 (Applying — Creating) - Focus on applying ML algorithms and creating ML solutions.
ange
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5

MR21 - Revised Course Outcome

B.Tech. VII Semester
Regulation: MR21 Year/Sem: 1V /I Department: IT
IT712PE: Mobile Application Development (Professional Elective III)
Course Outcomes
After successful completion of this course, the students will be able to:
CO Code Course Outcome BTL | Cognitive Linked Unit /
Domain Keyword | Module
Explain the Android OS architecture, 2 Understanding Unit I: Introduction
IT712PE.1 | development framework, and application to Android 0S
lifecycle components.
Design user interfaces using layouts, Ul 6 Creating Unit II: Android User
IT712PE.2 | components, fragments, and event handling Interface
mechanisms.
Implement intents, broadcasts, 3 Applying Unit III: Intents and
IT712PE.3 | notifications, and inter-component Broadcasts
communication in Android applications.
Develop persistent storage solutions using 6 Creating Unit IV: Persistent
IT712PE.4 | shared preferences, files, and SQLite Storage
databases.
Create complete mobile applications 6 Creating Unit V: Advanced
IT712PE.5 | integrating multiple Android components Application
and system services. Development |
Course Articulation Matrix
g (=} (=} - N - o~ o <+
$2 13/8(8(3/8/8/5/8 3 5 z'5/8!/lg g3
g~ =V -V -V -V -V -V -V -V - ¥ s = & a & o a
Co1 2 2 2 1 2 - 1 - 1. - 1 2 2 1 1
C02 2 2 3 2 2 1 1 1 2 1 2 2 3 1 2
Co3 2 2 2 2 2 - - 1 1 2 1 1 2 3 1 2
Co4 2 2 3 2 2 - 2 1 2 1 2 2 3 1 2
COo5 2 3 3 2 2 1 - 2 2 2 2 2 2 3 1 3
Average | 2 |22 |26 (18| 2 |04 - |14 | 1 1.8 1 1.6 2 2.8 1 2
ustification
Aspect Observation / Reasoning
Strong (3) | PSO-2 (Software Development) - Strongly addressed through mobile app design,
development, and implementation. PO3 (Design Solutions) - Core to creating user interfaces
and application architecture.
Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO4 (Investigations), PO5
(2) (Modern Tools), PO9 (Teamwork), PO10 (Communication), PO11 (Project Management),
PO12 (Life-long Learning), PSO-1 (Computer Systems), PSO-4 (Research) - Mobile
development principles, problem-solving, tool usage, collaboration, and continuous learning
are consistently applied. ]
Minor (1) | PO6 (Society), PO8 (Ethics) - Societal impact of mobile apps and ethical development
practices are partially addressed.
No PO7 (Environment), PSO-3 (Mathematical Concepts) - Environmental aspects and
Mapping mathematical foundations are not emphasized.
Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from OS concepts to
Range creating complete mobile applications.
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MR21 - Revised Course Qutcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: IV /I Department: IT

IT753PE: Mobile Application Development Lab (Professional Elective - III Lab)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit /
Module
Keyword
Develop basic Android applications with user 6 Creating Expt 1-3: Basic
IT753PE.1 | interfaces, event handling, and multiple screen Apps, Ul Layouts,
navigation using different layout managers. Fragments
Implement advanced Android features including 3 Applying Expt 4-5: Intents,
IT753PE.2 intents, broadcasts, notifications, and inter- Broadcasts,
"™ | component communication for enhanced user Notifications
experience.
Design and integrate persistent storage solutions 6 Creating Expt 6-13: @
IT753PE.3 using files, shared preferences, SQLite databases, Storage, Database,
" | and content providers for data-driven mobile System
applications. Integration
Course Articulation Matrix
o)
=2 - & ) m|i vl ol o | o 8 = 413838 3
51828222282222&:&2
co1 2 2 3 2 131 - 1 2 2 1 2 2 3 1 2
co2 2 2 2 2 13 ]1 - 1 2 2 1 2 2 3 1 2
Cco3 2 3 3 2 13 ]1 - 2 2 2 2 2 2 3 1 3
Average | 2 (233|267 | 2 | 3 |1 | - |133]| 2 2 (133 2 2 3 1 | 2.33
Justification
Aspect Observation / Reasoning
Strong (3) | PO5 (Modern Tools), PSO-2 (Software Development) - Strongly addressed through Android
development tools and mobile application creation. @
Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4
(2) (Investigations), P09 (Teamwork), P010 (Communication), PO11 (Project Management),
PO12 (Life-long Learning), PSO-1 (Computer Systems), PSO-4 (Research) - Mobile
development principles, Ul design, collaboration, and continuous learning are consistently
applied.
Minor (1) | PO6 (Society), PO8 (Ethics) - Societal impact and ethical app development are partially
addressed.
No PO7 (Environment), PSO-3 (Mathematical Concepts) - Environmental aspects and
Mapping mathematical foundations are not emphasized.
Cognitive BTL 3-6 (Applying — Creating) - Strong focus on applying mobile development concepts and
Range creating complete applications.
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MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: IV /I Department: IT

IT713PE: Web & Database Security (Professional Elective IV)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL Dsmain Liked Huit /
Module
Keyword

IT713PE.1 | Analyze web security landscape, cryptography, 4 Analyzing Unit I: Web
and digital identification techniques for secure Technology &
web applications. Security

IT713PE.2 | Implement privacy protection techniques and 3 Applying Unit [I: Privacy &
server security measures for web applications. Server Security

IT713PE.3 | Evaluate access control models and security 5 Evaluating Unit I1I: Database
policies for database systems and XML data. Security

IT713PE.4 | Design security re-engineering solutions and 6 Creating Unit IV: Security
database watermarking techniques for copyright Re-engineering
protection.

IT713PE.5 | Develop privacy-enhanced access control 6 Creating Unit V: Future
systems for database publishing and mobile Trends
environments.

Course Articulation Matrix

)

a2 |d|la|o|g|lvw|loln @l 8|28 2| 8| a2
s |E|R|ER|E2 8 B E2 E|8 B 2 g|2 2
co1 2 3 2 2 2 1 - s - 2 - 2 2 2 2 2
co2 2 2 2 2 2 1 - 3 2 - 2 2 2 1 2
co3 2 3 2 3 2 1 - 3 2 - 2 2 2 2 2
Co4 2 2 3 2 2 1 - 3 2 - 2 2 3 2 3
Co5 2 2 3 2 2 2 - 3 - 2 - 2 2 3 2 3

Average | 2 |24 |24 (22| 2 |12]| - | 28| - 2 - 2 2 24 | 1.8 | 24

ustification

Aspect Observation / Reasoning

Strong (3) | PO8 (Ethics) - Strongly addressed through privacy protection, ethical security practices, and

digital rights management. PSO-2 (Software Development) - Core to developing secure web
and database applications. PSO-4 (Research) - Essential for security re-engineering and future
trends.

Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4

(2) (Investigations), PO5 (Modern Tools), P06 (Society), PO10 (Communication), PO12 (Life-

long Learning), PSO-1 (Computer Systems) - Security principles, threat analysis, secure
design, tool usage, and continuous learning are consistently applied.

Minor (1) | PO11 (Project Management) - Security project planning is partially addressed.

No P07 (Environment), PO9 (Teamwork), PSO-3 (Mathematical Concepts) - Environmental

Mapping aspects, collaboration, and mathematical foundations are not emphasized.

Cognitive | BTL 3-6 (Applying — Creating) - Focus on applying security measures and creating secure

Range systems.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VII Semester

Year/Sem: 1V /I Department: IT

IT714PE: Data Visualization (Professional Elective IV)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain ETRREANTIE
Keyword Module

IT714PE.1 | Apply statistical methods and descriptive data 3 Applying Unit I: Introduction
analysis using R for data visualization tasks. to Statistics

IT714PE.2 | Manipulate data using R packages (dplyr, 3 Applying Unit [I: Data
tidyr) and create visualizations using Watson Manipulation with
Studio. R

IT714PE.3 | Implement data operations using Python, 3 Applying Unit III: Python for
NumPy, and Pandas for data analysis and Data Analysis
preparation. @

IT714PE.4 | Design visualizations using Matplotlib and 6 Creating Unit IV: Data
create specialized charts for data Visualization Tools
representation.

IT714PE.5 | Develop advanced visualizations using Seaborn | 6 Creating Unit V: Advanced
and spatial analysis with Folium for case Visualization
studies.

Course Articulation Matrix
o
&2 - &8 | ;||| | | o =5 = o b= o 2 2
5:8888882222222&22
Co1 2 2 1 2 2 1 - 1 - 1 - 1 1 2 2 1
Cco2 2 2 2 2 2 1 - 1 - 1 - 1 1 2 2 1
Co3 2 2 2 2 2 1 - 1 - 1 - 1 1 2 2 1
co4 2 2 3 2 2 2 - 1 - 2 - 2 1 3 2 2
COo5 2 2 3 2 2 2 - 1 - 2 - 2 1 3 2 3
Average | 2 2 |22 2 2 |14 ]| - 1 - 1.4 - 1.4 1 24 2 1.6 YE'“’
Justification
Aspect Observation / Reasoning
Strong (3) | PSO-2 (Software Development) - Strongly addressed through visualization tool development
and data application creation. PSO-3 (Mathematical Concepts) - Core to statistical analysis
and data representation.
Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4
(2) (Investigations), PO5 (Modern Tools), PO6 (Society), PO10 (Communication), PO12 (Life-
long Learning), PSO-4 (Research) - Data principles, analytical thinking, visualization design,
tool proficiency, and research applications are consistently applied.

Minor (1) | PO8 (Ethics) - Ethical data representation is partially addressed.

No PO7 (Environment), P09 (Teamwork), PO11 (Project Management), PSO-1 (Computer

Mapping Systems) - Environmental aspects, collaboration, project management, and hardware focus are

not emphasized.

Cognitive | BTL 3-6 (Applying — Creating) - Focus on applying visualization techniques and creating

Range advanced data representations.
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MR21 - Revised Course Outcome
B.Tech. VII Semester

Regulation: MR21 Year/Sem: 1V /I Department: IT

IT715PE: Quantum Computing (Professional Elective IV)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive ; .
CO Code Course Outcome BTL Dsmain Linked Unit /
Keyword Module

IT715PE.1 | Apply linear algebra concepts and complex 3 Applying Unit I: Essential
number theory to quantum computing Linear Algebra
fundamentals.

IT715PE.2 | Analyze quantum physics principles, 4 Analyzing Unit II: Quantum
entanglement, and quantum key distribution Physics & Theory
protocols.

IT715PE.3 | Evaluate quantum architecture, gates, 5 Evaluating Unit III: Quantum
circuits, and hardware requirements for Architecture &
quantum systems. Hardware

IT715PE.4 | Implement quantum algorithms including 3 Applying Unit [V: Quantum
Deutsch, Shor, and Grover algorithms for Algorithms
problem-solving.

IT715PE.5 | Assess the impact of quantum computing on 5 Evaluating Unit V: Cryptography
cryptography and current security Impact
algorithms.

Course Articulation Matrix
go - | N m ||| |0l | S - o = ] ) =
~f |o|lo|eo|lo|o|lo|joc|lo|e|B53 8| 8| 2|81 828
9~ B | & | A& | A& A& | &la | sl a| g & = & & a 4
co1 2 (2121 -71T-T7- 1 - 2 1 1 3 1
co2 2 3 2 2 1 - - - 2 - 2 1 1 3 2
co3 2 3 2 3 ]2 - - - 2 - 2 2 2 3 2
Co4 2 3 2 2| 2 - - 2 - 2 2 2 3 2
cos 23| 2z[3[2]2]-]12]-1]2 . 2 2 2 3 3
Average | 2 |28 (18 24 16 /04| - (04| - | 1.8 | - 2 (16|16 3 | 2
Justification
Aspect Observation / Reasoning
Strong (3) | PSO-3 (Mathematical Concepts) - Strongly addressed through quantum mathematics, linear
algebra, and algorithmic theory. PO2 (Problem Analysis) - Core to analyzing quantum
problems and algorithm selection.

Moderate | PO1 (Engineering Knowledge), PO4 (Investigations), PO6 (Society), PO8 (Ethics), PO12

(2) (Life-long Learning), PSO-4 (Research) - Quantum principles, experimental analysis, societal

impact, ethical considerations, and research methodology are consistently applied.

Minor (1) | PO3 (Design Solutions), PO5 (Modern Tools), PO10 (Communication) - Quantum system

design, tool usage, and technical communication are partially addressed.

No PO7 (Environment), PO9 (Teamwork), PO11 (Project Management), PSO-1 (Computer

Mapping Systems), PSO-2 (Software Development) - Environmental aspects, collaboration, project

management, classical systems, and traditional software are not emphasized.

Cognitive BTL 3-5 (Applying — Evaluating) - Focus on applying quantum concepts and evaluating

Range quantum systems and their impact.
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MR21 - Revised Course Qutcome

B.Tech. VIII Semester
Regulation: MR21 Year/Sem: IV /II Department: IT
IT811PE: Intrusion Detection Systems (Professional Elective V)
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive . P
CO Code Course Outcome BTL Dfmain Linked Unit /
Keyword Module

IT811PE.1 | Analyze threats against computer systems and 4 Analyzing UnitI:
evaluate network security solutions including Introduction to
vulnerability assessment. Cyber Threats

IT811PE.2 | Classify different types of attacks and attackers 4 Analyzing Unit II: Classes of
across network, application, and human layers. Attacks &

Attackers

IT811PE.3 | Implement signature-based intrusion detection 3 Applying Unit III: IDS
solutions using tools like Snort and evaluate their Models & Solutions @
effectiveness.

IT811PE.4 | Design anomaly detection systems using network | 6 Creating Unit IV: Anomaly
behavior analysis and host-based monitoring Detection Systems
techniques.

IT811PE.5 | Develop comprehensive security strategies using 6 Creating Unit V: Advanced
attack trees, malware detection, and collaborative Security Strategies
security approaches.

Course Articulation Matrix

29 “ Nl o 8| I N3/ 8|88
st |gle|g|g|gje|Rj2 R F E B8 B|E|E2
o

Cco1 2 3 2 | 3 2 | 2 - 2 - 2 - 2 2 2 2 2

co2 2 3 2 3 2 | 2 - 2 - 2 - 2 2 2 2 2

COo3 2 2 2 2 3 1 - 2 - 2 - 2 2 3 2 2

Co4 2 3 3 3 2 2 - 2 - 2 - 2 2 3 2 3

CO05 2 3 3 3 2 2 - 3 1 2 1 2 2 3 2 3 &2

Average | 2 |28 |24 |28(22 (18 - (2202 2 0.2 2 2 2.6 2 2.4

ustification

Aspect Observation / Reasoning

Strong (3) | PO2 (Problem Analysis), PO4 (Investigations) - Strongly addressed through threat analysis,

attack classification, and security investigation. PSO-2 (Software Development) - Core to
developing intrusion detection systems and security solutions.

Moderate | PO1 (Engineering Knowledge), PO3 (Design Solutions), PO5 (Modern Tools), P06

(2) (Society), PO8 (Ethics), PO10 (Communication), PO12 (Life-long Learning), PSO-1

(Computer Systems), PSO-4 (Research) - Security principles, system design, tool usage,
societal impact, ethical hacking, and research are consistently applied.

Minor (1) | PO9 (Teamwork), PO11 (Project Management) - Collaborative security and project planning

are partially addressed.

No PO7 (Environment), PSO-3 (Mathematical Concepts) - Environmental aspects and

Mapping mathematical foundations are not emphasized.

Cognitive BTL 3-6 (Applying — Creating) - Focus on applying security principles and creating advanced

Range detection systems.
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MR21 - Revised Course Outcome

B.Tech. VIII Semester
Regulation: MR21 Year/Sem: IV /Il Department: IT
IT812PE: Augmented Reality & Virtual Reality (Professional Elective V)
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive Linked Unit
CO Code Course Outcome BTL Domain Keyword Module /

IT812PE.1 | Explain augmented reality concepts, 2 Understanding Unit I: Introduction
technologies, and applications across to AR
different domains.

IT812PE.2 | Analyze AR components and devices 4 Analyzing Unit I1I: AR Devices &
including HMDs, display systems, and Components
tracking technologies.

IT812PE.3 | Evaluate virtual reality systems, human 5 Evaluating Unit [1I: Introduction
perception factors, and key elements of VR to VR
experiences.

IT812PE.4 | Design virtual world representations using | 6 Creating Unit IV: Virtual World
visual, aural, and haptic rendering Representation
techniques.

IT812PE.5 | Develop VR applications considering visual | 6 Creating Unit V: Visual
perception, rendering optimization, and Perception &
latency management. Rendering

Course Articulation Matrix
£E2 |w|lnlm|s|wleln alals 2|~ glsl g3
é‘tEEEEEEEEEggggga:
co1 2 2 2 1 2 1 1 - 1 - 1 2 2 1 1
co2 2 3 2 2 2 1 1 - 2 - 2 2 2 2 2
co3 2 3 2 3 2 2 i - 2 - 2 2 2 2 2
co4 2 2 3 2 2 2 1 - 2 - 2 2 3 2 3
Cc05 2 2 3 2 2 2 1 1 2 1 2 2 3 2 3
Average | 2 |24 (24| 2 2 |16 - 1 /02|18 | 02 | 1.8 2 24 | 1.8 | 2.2
Justification
Aspect Observation / Reasoning
Strong (3) | PSO-2 (Software Development) - Strongly addressed through AR/VR application
development and system design. PSO-4 (Research) - Essential for innovative AR/VR solutions
and emerging technologies.
Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4
(2) (Investigations), PO5 (Modern Tools), PO6 (Society), PO10 (Communication), PO12 (Life-
long Learning), PSO-1 (Computer Systems) - AR/VR principles, system analysis, design, tool
usage, and applications are consistently applied.

Minor (1) | PO8 (Ethics), PO9 (Teamwork), PO11 (Project Management) - Ethical considerations,

collaboration, and project planning are partially addressed.

No PO7 (Environment), PSO-3 (Mathematical Concepts) - Environmental aspects and

Mapping mathematical foundations are not emphasized.

Cognitive BTL 2-6 (Understanding — Creating) - Comprehensive progression from concepts to

Range application development.
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MR21 - Revised Course Outcome

@

fvis

B.Tech. VIII Semester
Regulation: MR21 Year/Sem: 1V /II Department: IT
CS811PE: Social Networks Analysis (Professional Elective V)
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive
CO Code Course Outcome BTL Domain Linked Unit / Module
Keyword

CS811PE.1 | Analyze social media technologies and 4 Analyzing Unit I: Social media &
social network structures using network Networks
analysis principles.

CS811PE.2 | Apply NodeXL for network mapping, 3 Applying Unit II: NodeXL &
visualization design, and metric calculation Network Metrics
in social networks.

CS811PE.3 | Evaluate email networks, message boards, 5 Evaluating Unit I1I:
and Twitter conversations for social Communication
interaction patterns. Networks

CS811PE.4 | Design Facebook network visualizations 6 Creating Unit IV: Social Platform
and analyze hyperlink structures in web Networks
networks.

CS811PE.5 | Develop YouTube and Wiki network 6 Creating Unit V: Content &
analyses to study content interaction and Collaboration Networks
collaborative patterns.

Course Articulation Matrix
=]
&2 “|la|eo || vl ||l a § o o pa g P S
5&282288228222&&&2
co1 2 3 2 3 2 2 - 2 - 2 - 2 2 2 2 2
coz 2 2 2 2 3 1 - 1 - 2 - 2 2 3 2 2
Co3 2 3 2 3 2 2 - 2 - 2 - 2 2 2 3 3
co4 2 2 3 2 2 2 - 2 - 2 - 2 2 3 2 3
CO5 2 2 3 2 2 2 - 2 1 2 1 2 2 3 2 3
Average | 2 |24 |24 (24|22 |18 - 18|02 2 0.2 2 2 26 | 2.2 | 2.6 |7
Justification

Aspect Observation / Reasoning .

Strong (3) | PSO-2 (Software Development) - Strongly addressed through social network analysis tools
and application development. PSO-4 (Research) - Essential for social media research and

network pattern analysis. . :

Moderate PO1 (Engineering Knowledge), PO2 (Problem A.nalysis], PO3 (Pesngn Solutions), PO4

(2) (Investigations), PO5 (Modern Tools), P0_6 (Society), PO8 (Ethics), PO10
(Communication), PO12 (Life-long Learning), PSO-1 [Computer Systems), P_SO-3.
(Mathematical Concepts) - Network principles, analysis, design, tool usage, societal impact,
and mathematical modelling are consistently applied.

Minor (1) | PO9 (Teamwork), PO11 (Project Management) - Collaboration and project planning are
partially addressed.

l]:llo . PO7 (Environment) - Environmental aspects are not emphasized.

in
Coagpn]:;ti\rge- BTL 3-6 (Applying - Creating) - Focus on applying analysis tools and creating network
Range visualizations.
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MR21 - Revised Course Qutcome

B.Tech. VIII Semester
Regulation: MR21 Year/Sem: IV /II Department: IT
IT813PE: Natural Language Processing (Professional Elective VI)
Course Outcomes
After successful completion of this course, the students will be able to:
Cognitive : :
CO Code Course Outcome BTL Dsmain Rttt ikt
Ke d Module
ywor

IT813PE.1 | Analyze word structure components and 4 Analyzing Unit I: Word &
document structure finding methods in NLP Document
systems. Structure

IT813PE.2 | Implement syntax analysis using parsing 3 Applying Unit II: Syntax
algorithms and treebank approaches for natural Analysis
language.

IT813PE.3 | Design semantic parsing systems for word 6 Creating Unit I1I: Semantic
sense disambiguation and meaning Parsing
representation.

IT813PE.4 | Develop predicate-argument structures and 6 Creating Unit IV: Predicate
discourse processing for cohesive text analysis. & Discourse

IT813PE.5 | Evaluate language modelling techniques 5 Evaluating Unit V: Language
including N-gram models and cross lingual Modelling
applications.

Course Articulation Matrix

=]

&2 = N ||, v n|lelal g = o = 8 2 S
S 2/ 2/gglegjg|ge s B £ 2 ¢ 8 %
co1 2 3 2 2 2 1 - 1 - 1 - 2 1 2 2 1
Co2 2 2 2 2 2 1 - 1 1 : 2 1 3 3 2
Cco3 2 2 3 2 2 | 2 - 1 2 - 2 1 3 2 2
Co4 2 2 3 2 2 |2 - 1 2 - 2 1 3 2 3
Co5 2 3 2 3 2 | 2 - 1 2 - 2 1 2 3 3

Average | 2 |24 |24 (22| 2 |16 - 1 - 1.6 - 2 1 26 | 24 | 2.2

ustification

Aspect Observation / Reasoning

Strong (3) | PSO-2 (Software Development) - Strongly addressed through NLP system implementation

and language processing applications. PSO-3 (Mathematical Concepts) - Core to language
modelling and statistical NLP.

Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4

(2) (Investigations), PO5 (Modern Tools), PO6 (Society), PO10 (Communication), PO12 (Life-

long Learning), PSO-4 (Research) - NLP principles, language analysis, system design, tool
usage, and research applications are consistently applied.

Minor (1) | PO8 (Ethics) - Ethical considerations in language processing are partially addressed.

No PO7 (Environment), PO9 (Teamwork), PO11 (Project Management), PSO-1 (Computer

Mapping Systems) - Environmental aspects, collaboration, project management, and hardware focus are

not emphasized.

Cognitive | BTL 3-6 (Applying — Creating) - Focus on applying NLP techniques and creating language

Range processing systems.
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Regulation: MR21

MR21 - Revised Course Outcome
B.Tech. VIII Semester

Year/Sem: 1V /II Department: IT

CS818PE: Neural Networks and Deep Learning (Professional Elective - VI)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive . .
CO Code Course Outcome BTL ngain Linked Unit /
Kevword Module
yw

CS818PE.1 | Implement artificial neural networks using 3 Applying Unit I: Artificial
perceptron’s, multilayer networks, and Neural Networks
backpropagation algorithms.

CS818PE.2 | Design deep feedforward networks with 6 Creating Unit I1: Deep
appropriate architecture, hidden units, and Feedforward
optimization methods. Networks

CS818PE.3 | Develop convolutional neural networks using 6 Creating Unit III:
architectures like LeNet, AlexNet, and VGG for Convolutional
image processing. Neural Networks

CS818PE.4 | Create recurrent neural networks with LSTM, 6 Creating Unit IV: Recurrent
GRU, and encoder-decoder architectures for Neural Networks
sequence data.

CS818PE.5 | Evaluate deep learning applications in 5 Evaluating UnitV: DL
computer vision, speech recognition, and Applications
natural language processing.

Course Articulation Matrix
8 o - ~ o n O ~ © o =] - o~ - o o <
s£|8/g|ggjg g 2828 B g 2|2 B ¢E
co1 2 2 2 2 2 - - - - 1 - 2 1 2 3 1
co2 2 3 2 2 2 - - - - 2 - 2 1 3 3 2
Cco3 2 2 3 2 2 - - - - 2 - 2 1 3 3 2
Cco4 2 2 3 2 2 - - - 2 - 2 1 3 3 2
CO5 2 3 2 3 2 2 - 1 - 2 - 2 1 2 3 3

Average | 2 |24 (26|22 2 (04 - |02 - 1.8 - 2 1 2.6 3 2

ustification

Aspect Observation / Reasoning

Strong (3) | PSO-3 (Mathematical Concepts) - Strongly addressed through neural network mathematics

and deep learning algorithms. PSO-2 (Software Development) - Core to implementing deep
learning systems and applications.

Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4

(2) (Investigations), POS (Modern Tools), PO6 (Society), P010 (Communication), PO12 (Life-

long Learning), PSO-4 (Research) - Deep learning principles, network design, tool usage, and
research applications are consistently applied.

Minor (1) | PO8 (Ethics) - Ethical Al considerations are partially addressed.

No PO7 (Environment), PO9 (Teamwork), PO11 (Project Management), PSO-1 (Computer

Mapping Systems) - Environmental aspects, collaboration, project management, and hardware focus are

not emphasized.

Cognitive | BTL 3-6 (Applying — Creating) - Strong focus on implementing and creating deep learning

Range solutions.
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MR21 - Revised Course OQutcome
B.Tech. VIII Semester

Regulation: MR21 Year/Sem: 1V /II Department: IT

CS828PE: Blockchain Technology (Professional Elective - VI)

Course Outcomes
After successful completion of this course, the students will be able to:

Cognitive : ;
CO Code Course Outcome BTL ngain Lmnl;ed Vit
odule
Keyword
CS828PE.1 | Analyze blockchain fundamentals, distributed 4 Analyzing Unit I: Blockchain
‘ trust concepts, and cryptocurrency working Introduction
principles.

CS828PE.2 | Evaluate extensible blockchain concepts 5 Evaluating Unit II: Extensible
including digital identity and tokenization Blockchain
applications.

CS828PE.3 | Design blockchain applications for scientific 6 Creating Unit I1I: Blockchain
computing, genomics, and educational Science
platforms.

CS828PE.4 | Develop currency systems, token economies, 6 Creating Unit IV: Currency &
and digital asset management using Token Systems
blockchain.

CS828PE.5 | Assess technical challenges, business models, 5 Evaluating Unit V: Challenges
and regulatory aspects of blockchain & Regulations
implementation.

Course Articulation Matrix
= - | N | m | bl || S - ™ =~ o e =
SBlg|g|g 2888888 5|FF B E B
=]
Cco1 2 3 2 2 2 2 - 2 - 2 2 2 2 2 2
coz 2 3 2 3 2 2 - 2 - 2 2 2 2 2 2
co3 2 2 3 2 2 2 - 2 - 2 2 2 3 2 3
co4 2 2 3 2 2 2 - 3 i 2 - 2 2 3 2 3
Ccos 2 3 2 3 2 3 - 3 1 2 2 2 2 2 2 3
Average | 2 |26 2.4 (24| 2 |22 | - (24|02 2 0.4 2 2 2.4 2 2.6
Justification
Aspect Observation / Reasoning

Strong (3) | PSO-4 (Research) - Strongly addressed through blockchain innovation and emerging
applications. PO8 (Ethics) - Core to blockchain ethics, transparency, and trust mechanisms.

Moderate | PO1 (Engineering Knowledge), PO2 (Problem Analysis), PO3 (Design Solutions), PO4

(2) (Investigations), POS (Modern Tools), PO6 (Society), PO10 (Communication), PO11
(Project Management), PO12 (Life-long Learning), PSO-1 (Computer Systems), PSO-2
(Software Development), PSO-3 (Mathematical Concepts) - Blockchain principles, system
design, cryptographic foundations, and applications are consistently applied.

Minor (1) | PO9 (Teamwork) - Collaborative blockchain development is partially addressed.

:Il(:lpping PO7 (Environment) - Environmental aspects of blockchain are not emphasized.

Cognitive BTL 4-6 (Analyzing — Creating) - Strong focus on analyzing blockchain concepts and creating

Range innovative applications.
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MR21 - Revised Course Outcome
B.Tech. VI Semester
Regulation: MR21 Year/Sem: III /II
CE7320E: Environmental Impact Assessment (Open Elective - II)

Course Outcomes
After successful completion of this course, the students will be able to:

Department: IT

Department of Information Technology
Mahatma Gandhi Institute of TechMOgy
Chaitanya Bharathi post
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Cognitive ; .
CO Code Course Outcome BTL Dfmain Linked Unit /
Keyword Module

CS828PE.1 | Analyze EIA methodologies and apply impact 4 Analyzing Unit I: Basic Concepts
evaluation techniques for environmental & Methodologies of
baseline mapping and parameter classification. EIA

CS828PE.2 | Evaluate the impacts of developmental 5 Evaluating Unit II: EIA on
activities on vegetation and wildlife and assess Vegetation and
the consequences of deforestation. Wildlife

CS828PE.3 | Assess impacts on soil, water, and air quality, 5 Evaluating Unit I1I: EIA on Soil,
and formulate appropriate mitigation measures Water and Air Quality
for environmental protection.

CS828PE.4 | Design environmental audit protocols and 6 Creating Unit IV:
prepare comprehensive audit reports following Environmental Audit
established environmental standards. & Legislation

CS828PE.5 | Develop EIA statements for various industries 6 Creating Unit V:
by applying relevant environmental acts and Environmental Acts &
case study analysis. Case Studies J

Course Articulation Matrix
o -
£EQ | w o | @ || el ol 3|9 Nl s/ 8 8|3
5:882828228222:22&
co1 3 3 2 3 2 2 2 1 - - - 1 - 3 - 2
co2 2 3 3 2 2 3 3 2 . - - 1 - 3 - 3
co3 2 3 3 2 2 3 3 2 - - - 1 3 - 3
co4 2 3 3 3 3 3 3 3 - - - 2 - 3 - 3
CcOo5 2 3 3 3 3 3 3 3 - - - 2 - 3 - 3
Average | 2.2 | 3 |28 |26 2428|2822 - - - 1.4 - 3 - 2.8
Justification
i Reasonin

2::53:: 3) gg;e{l;’:;::‘::rfl Analysis),gP03 (Design Solutions), PO4 (Investigations), PO6 (Soci-ety), PO7
(Environment), PSO-2 (lnterdisciplinary.Knowlgdge)',_PS(_)-4 (Resgarch & Analytical Tools) N
Strongly addressed through environmental impact identification, detalle.d assessment methodologies,
sustainability evaluation, environmental audit procedures., and preparation of EIA statements. These COs
require advanced analysis, evaluation, and creation ofenvnronmen_tal solutions. .

Moderate | PO1 (Engineering Knowledge), POS (Modern Tools), PO8 (Ethics), PO10 (Communication), P0O12

2) (Lifelong Learning) - Environmental prinClples,'use of analyFlcal tools, ethical com.phaljxce with
environmental acts, technical reporting, and continuous learning of updated EIA legislation are
consistently applied but not the primary focus of the course. :

Minor (1) | PO9 (Teamwork) - Collaborative environmental ass_essment a.nd grouP-based case study evaluation are
partially addressed, though not emmwdwated project requirement. :

No PSO-1 (Computer Systems), PSO-3 (Mathgmatlcal Concepts) - Ha‘rdwar_e/computmg system

Mapping fundamentals and algorithmic problem-solving are not relevant to this environmental management-
oriented elective. - : - :

Cognitive | BTL 4-6 (Analyzing = Evaluating - Creat!ng] —.'l“he course demands hlghler-orde_r cognitive skills such

Range as analyzing environmental impacts, evaluating mitigation strategies, designing audit protocols, and
creating comprehensive EIA statements.
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