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PREAMBLE

Dear Students and Stakeholders,

We are pleased to introduce the newly developed autonomous curriculum at the SIES Graduate School of
Technology's Department of Artificial Intelligence and Data Science (AIDS) Engineering. This cutting-
edge program is designed to foster creativity, cultivate excellence, and adapt to the dynamic needs of
society, all of which will enhance the nation's technological capabilities and global competitiveness.

The Department has designed its curricula using a top-down methodology. A clear and measurable set of
learning objectives, the design of content that is aligned with the learning objectives, the integration of
experiential learning through projects, skill laboratories, internships, and industry collaboration, the
mapping of the program outcomes to courses, and the setting of the stage for ongoing evaluation and
improvement are among the steps. Stakeholder consultation is the first step in the process. After identifying
the industry requirements, four honors/minor tracks—Computing Technologies, Networking and Security,
Multimodal Analysis and exceptional courses in Artificial Intelligence—are introduced.

The content of program electives, laboratory courses, core courses, and honors/minor courses has all been
designed with the current industry trends in mind. We have added courses that will undoubtedly prepare
our graduates for different industries in India.

Our program is meant to give students a thorough grasp of fundamental subjects including few core
computing, artificial intelligence, web technology and data processing, in line with the transformative
vision outlined in the National Education Policy (NEP) 2020. Students get the abilities necessary to handle
challenging problems through interdisciplinary courses, skill labs, and specially created laboratory courses.
Through independent laboratory courses, students are taught to practical engineering concepts such as cloud
computing and data handling and visualization etc. The curriculum offers program electives in a variety of
subjects, such as blockchain technology, cybersecurity and ethical hacking, multimodal analytics etc. to
accommodate students with a wide range of interests.

Teachers have a plethora of chances within the independent curriculum to innovate and improve the
learning experience for students. Instructors can take part in research and development projects, actively
contribute to curriculum creation, and provide internships for students to experience new things.
Instructors might establish collaborations with business associations to enhance the curriculum through
projects, internships, and guest lectures that are pertinent to the business. In general, curriculum autonomy
seeks to give instructors the ability to be heavily involved in determining how students learn in the subject
of artificial intelligence and data science.

We aspire to empower our graduates to emerge as leaders, innovators, and global ambassadors of excellence
in Artificial Intelligence and Data Science by cultivating creativity, resilience, and a curious mindset. We
invite all interested stakeholders to join us in transforming engineering education as we embark on this
groundbreaking journey. Together, let's strive for excellence, innovation, and a lasting impact on society.
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SIES Graduate School of Technology

SiES Department of Artificial Intelligence and Data Science
AR caTon Bachelor of Engineering

Semester wise Credit distribution structure for Four Year UG Engineering

Program - Artificial Intellisgence and Data Science: One Major.One Minor

Semester 1 | o |m|v | v | vifvio|vio Total
Credits
|Basic Science Course (BSC) 7 6 -- -- - - -- 13
BSC/ESC 5
|[Engineering Science Course (ESC) 10 - - -l - - 19
|Programme Core Course (PCC) -- - 17 11 12| 11| 04 - 55
Program Courses
|Programme Elective Course (PEC) -- -- -- -- 03 041 07 -- 14
IMultldlsmphnary Minor i B 03 04 o4l 04 _ 15
(MDM) Multidisciplinary
; Courses
Opep Elective (OE) Other than a _ _ B _ _ | 03 03 06
particular program
[Vocational and Skill
Enhancement Course Skill Courses 01 01 02 02 -- 02| -- - 08
(VSEC)
Ability Enhancement Course (AEC -
01, AEC-02) 02 - - 02 -l N 04
Entrepreneurship/Economics/ Humanities
|Management Courses Social Science - 02 ¥ - T B 04
and
|Indian Knowledge System (IKS) Management 02 - - ~| - - 02
(HSSM)
[Value Education Course (VEC) -- -- - 02 -- -l - - 02
|Research Methodology (RM) -- -- -- -- -- -1 - 03 03
Community Engagement. Project Experiential _ _ 01 01 _ N i 0
(CEP) / Field Project (FP) Learning
[Project Y, ~ | -] -] - o | o] 06
[internship/On Job Training (OJT - | - | -1 - 09 09
p g
Co-curricular Courses (CC) Iélberal Leamning 04 -- -- -l - - 04
ourses
Total Credits (Major) 21 21 22 21 22| 221 20| 17 166
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Nomenclature of the courses in the curriculum
/Abbreviation Title
BSC Basic Science Courses
ESC Engineering Science Courses
PCC Program Core Courses
PEC Program Elective Course
MDM Multi-Disciplinary Minor
OE Open Elective
VSEC 'Vocational and Skill Enhancement Course
AEC )Ability Enhancement Course
IKS Indian Knowledge System
VEC 'Value Education Course
RM Research Methodology
CEP/FP Community Engagement Project/Field Pro
OJT Internship/On Job Training
CC Co-Curricular Courses
ISE In Semester Examination
MSE Mid Semester Examination
ESE End Semester Examination
CIAP Continuous Internal Assessment Practical
End Semester Examination Practical

ESEP
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SIES Graduate School of Technology

Department of Artificial Intelligence and Data Science

I aca ChTen Bachelor of Engineering
Program Structure for First Year Engineering
W.E.F. A.Y. 2024-25
Semester I
Teaching Scheme . .
CC():;:e Course Name Category (Contaft Hours) Credits Assigned
Theory|Pract] Tut.|Theory| Pract.| Tut. [T'otal
FECI101 Applied Mathematics -I BSC 3 -- -- 3 -- -- 3
ggg}g;;j Applied Physics/ Applied Chemistry @ BSC 3 -- -- 3 -- -- 3
FEC103 Basic Electrical & Electronics Engineering ESC 2 -- -- 2 - - 2
FEC104 C-Programming ESC 2 -- -- 2 -- -- 2
FEC105 Applied Mechanics and Robot Dynamics ESC 2 -- -- 2 -- -- 2
Egiig} é/ Applied Physics Lab/ Applied Chemistry Lab @ BSC -- 1 -- -- 0.5 -1 05
FEL102 Basic Electrical & Electronics Engineering Lab ESC - 2 - - 1 - 1
FEL103 C-Programming Lab ESC - 2 - — 1 — 1
FEL104 Applied Mechanics and Robot Dynamics Lab ESC - 2 N - 1 — 1
FEL105 Engineering Workshop-I VSEC -- 2 -- -- 1 -- 1
FEL106 Health, Wellness and Mindfulness CC - 2742 -- -- 2 - 2
FEL107 Induction Cum Universal Human Values CC -- 5* - -- 2.5 -1 2.5
Total 12 18 -- 12 9 -- 21
Examination Scheme-FY Semester-I
Examination Scheme
Theory
Course Course Name Internal Assessment Exam
Code ESE?® [Duration CIAP [ESEP Total
ISE MSE
(Hrs.)
FEC101 |Applied Mathematics -1 20 20 60 3 -- -- 100
Eggiggg Applied Physics/ Applied Chemistry @ 20 20 60 3 ~ | -] 100
FEC103 |Basic Electrical & Electronics Engineering 15 15 45 2 -- -- 75
FEC104 |C-Programming 15 15 45 2 -- -- 75
FEC105 | Applied Mechanics/and Robot Dynamics 15 15 45 2 -- -- 75
Egjg} é/ Applied Physics Lab/ Applied Chemistry Lab® -- -- -- -- 25 -- 25
FEL102 |Basic Flectrical & Electronics Engineering Lab - - - - 25 25 50
FEL103 |C-Programming Lab - - - -- 25 25 50
FEL104 |Applied Mechanics and Robot Dynamics Lab - - - -- 25 25 50
FEL105 |Engineering Workshop-I -- - -- -- 25 -- 25
FEL106 |Health, Wellness and Mindfulness - - - - 25 - 25
FEL107 ]Induction Cum Universal Human Values - - -- -- 25 -- 25
Total 85 85 255 175 | 75 675

(@Physics/Chemistry in one semester.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.
Theory 1 credit for 1 hour and practical 1 credit for 2 hours.
*Indicates workload of a learner for UHV. Faculty Load: 2 hour per week per four groups

# Two hours of practical class to be conducted for full class as demo/ discussion.

ISE: In Semester Examination: To be conducted in any of these forms - Assignment/ Quiz/ Presentation/ Class Test etc. of 20/15 marks.
MSE: Mid Semester Examination: To be conducted as written examination for 20/15 marks of duration 1 Hr.
ESE: End Semester Examination
CIAP: Continuous Internal Assessment Practical. Term work will be assessed as Continuous Internal Assessment Practical (CIAP).
ESEP: End Semester Examination Practical. Oral/Practical Examination will be conducted as End Semester Examination Practical (ESEP).
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SIES Graduate School of Technology

Department of Artificial Intelligence and Data Science
Bachelor of Engineering

Program Structure for First Year Engineering

W.E.F. A.Y. 2024-25
Semester 11

Course Teaching Scheme Credits Assigned
Code Course Name Category  (Contact Hours)
Theory| Pract.| Tut.|Theory|] Pract.| Tut. [Total
FEC201 | Applied Mathematics -II BSC 3 -- - 3 -- -- 3
FEC2021/ . . . .
@ - - - -
FEC2022 Applied Physics/ Applied Chemistry BSC 3 3 3
FEC203 | Engineering Graphics ESC 2 -- -- 2 -- -- 2
FEC204 | Digital System Design ESC -- - -- -- 3
FEC205 | Professional Communication Techniques AEC -- -- -- -- 2
FEL20ILL 5 1 ied Physics Lab/ Applied Chemistry Lab@ BSC 1 0.5 0.5
FEL2012 | Applied Physics Lab/ Applie emistry La - - - : - .
FEL202 | Engineering Graphics Lab ESC -- 2 -- -- 1 -- 1
FEL203 | Digital System Design Lab ESC - 2 - -- 1 -- 1
FEL204 | Professional Communication Techniques Lab AEC -- 1 -- -- 0.5 -- 0.5
FEL205 | Object Oriented Programming Methodology Lab ESC - 2%42| - - 2 -- 2
FEL206 | Engineering Workshop-II VSEC - 2 -- - 1 --
FEL207 | Indian Knowledge System HSSM -- 2"+2 | - %~ 2 -- 2
Total 13 16 -- 13 8 -- 21
Examination Scheme-FY Semester-11
Examination Scheme
Course Course Name i
Code Internal Assessment Exam lctap | ESEP |Total
ISE MSE ESE® | Duration
(Hrs.)
FEC201 Applied Mathematics -11 20 20 60 03 -- - 100
FEC2021/ . . . .
@ - -
FEC2022 Applied Physics/ Applied Chemistry 20 20 60 03 100
FEC203 Engineering Graphics 15 15 45 03 - - 75
FEC204 Digital System Design 20 20 60 03 -- -- 100
FEC205 Professional Communication Techniques 15 15 45 02 -- -- 75
FEL2OIL/ - o olied Physics Labf Applied Chemistry Lab @ 25 25
FEL2012 pplied Physics Lab/ Applie emistry La - - - - -
FEL202 Engineering Graphics Lab -- -- -- -- 25 25 50
FEL203 Digital System Design Lab -- -- - -- 25 25 50
FEL204 | Professional Communication Techniques Lab - - - - 25 - 25
FEL205< |Object Oriented Programming Methodology Lab -- -- -- -- 25 25 50
FEL206 Engineering Workshop-I1 -- -- -- -- 25 -- 25
FEL207 Indian Knowledge System -- -- -- -- 25 -- 25
Total 90 90 270 -- 175 75 700

@Physics/Chemistry in one semester.
* Two hours of practical class to be conducted for full class as demo/ discussion.

# Course evaluation is an activity based which may be an individual or group of students.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.
Theory 1 credit for 1 hour and practical 1 credit for 2 hours.
ISE: In Semester Examination: To be conducted in any of these forms - Assignment/ Quiz/ Presentation/ Class Test etc. of 20/15 marks.
MSE: Mid Semester Examination: To be conducted as written examination for 20/15 marks of duration 1 Hr.
ESE: End Semester Examination
CIAP: Continuous Internal Assessment Practical. Term work will be assessed as Continuous Internal Assessment Practical (CIAP).

ESEP: End Semester Examination Practical. Oral/Practical Examination will be conducted as End Semester Examination Practical (ESEP).
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SIES Graduate School of Technology

Department of Artificial Intelligence and Data Science

Program Structure for Second Year
W.E.F. A.Y. 2025-26

Semester 111

Teaching Scheme Credits Assigned
(Contact Hours)
Course Code Course Name Category The
Theory| Pract.| Tut. ory Pract. | Tut. | Total
AIDSC301 Applied Mathematics 111 PCC 3 -- -- 3 -- -- 3
AIDSC302 Data Structure PCC 3 -- -- 3 -- -- 3
IAIDSC303 Discrete Structure and Graph Theory PCC 3 -- -- 3 -- -- 3
IAIDSC304 Database Management Systems PCC 3 -- -- 3 -- -- 2
IAIDSC305 Computer Organization and Architecture | PCC 2 -- -- 2 -- -- 2
AIDSC306 Engineering Economics HSSM 2 -- -- 2 - - 3
AIDSL301 Data Structure Lab PCC -- 2 -- -- 1 -- 1
IAIDSL.302 Database Management Systems Lab PCC -- 2 -- -= 1 -- 1
AIDSL303 S;)lrjnputer Organization and Architecture PCC _ ) _ . | » 1
AIDSL304 Skill Lab (Python Programming) VSEC -- 2¥4+2| - -- 2 -- 2
AIDSM301  [Mini Project 1A CEP - 2% - - 1 - 1
Total 16 12 - 16 6 - 22
Examination Scheme - AIDS Semester-I11
Examination
Scheme
Theory
Course Code e N Internal Assessment
s 4™ | crap |Esp | Total
ISE MSE ESE Duration
(Hrs.)
AIDSC301 Applied Mathematics 11 20 20 60 3 -- -- 100
AIDSC302 Data Structure 20 20 60 3 -- -- 100
AIDSC303 Discrete Structure and Graph Theory 20 20 60 3 -- -- 100
AIDSC304 Database Management Systems 20 20 60 3 -- -- 100
AIDSC305 Cornputer Organization and 15 15 45 ) _ _ 75
Architecture
AIDSC306 Engineering Economics 25 25 -- -- -- -- 50
AIDSL301 Data Structure Lab -- -- -- -- 25 25 50
AIDSL.302 Database Management Systems Lab -- -- -- -- 25 25 50
Computer Organization and
AIDSL303 1, pitecture Lab B B B B 25 B 25
AIDSL304 Skill Lab (Python Programming) -- -- -- -- 25 25 50
AIDSM301°  Mini Project 1A -- -- -- -- 25 25 50
Total 120 120 285 -- 125 100 750

* Two hours of practical class to be conducted for full class as demo/ discussion.
# Indicates workload of alearner (Not faculty) for Mini Project 1A. Faculty Load: %2 hour per week per four groups.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.
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Bachelor of Engineering

Department of Artificial Intelligence and Data Science

Program Structure for Second Year
W.E.F. A'Y. 2025-26
Semester IV

Teaching Scheme . .
Course Code |Course Name Cateco (Contact Hours) Credits Assigned
gory Theory |Pract. [Tut. [Theory Pract. [Tut. [Total
AIDSC401 Applied Mathematics-1V PCC 3 -- -- 3 -- -- 3
IAIDSC402 Operating System PCC 3 -- 3 -- -- 3
IAIDSC403 Analysis of Algorithm PCC 3 -- -- 3 -- -- 3
IAIDSC404 Critical Thinking and Design HSSM 2 -- -- 2 -- -- 2
Multidisciplinary Minor Course [
MDMC40X1 (MDM I MDM 3 -- 3 -- - 3
AIDSLA401 Operating Systems Lab PCC -- 2 -- -- 1 - 1
IAIDSL402 Analysis of Algorithm Lab PCC -- 2 -- -- 1 -- 1
ATDSL403 Skill La‘p (Web Computing and VSEC _ 2%49 _ . ) _ )
Networking)
. HSSM
IAIDSL404 Value Education (UHV) (VEC) -- 4 -- -- 2 -- 2
AIDSM401  Mini Project 1B CEP -- 2% -= -- 1 -- 1
Total 14 14 -- 14 07 -- 21
Examination Scheme - AIDS Semester-1V
Theory
Internal Assessment Exam
Course Code [Course Name MSE ESES Duration CIAP | ESEP | Total
ISE
(Hrs.)
AIDSC401 \Applied Mathematics-IV 20 20 60 3 -- -- 100
IAIDSC402 Operating System 20 20 60 3 -- -- 100
AIDSC403 )Analysis of Algorithm 20 20 60 3 -- -- 100
AIDSC405 Critical Thinking and Design 15 15 45 2 -- -- 75
MDMC40X1 Multidisciplinary Minor Course [ 20 20 60 3 _ _ 100
(MDM 1)
AIDSL401 Operating Systems Lab == -- -- -- 25 25 50
AIDSL402 /Analysis of Algorithm Lab -- -- -- -- 25 25 50
AIDSLA403 Skill Lab (Web Computing and -- -- -- -- 25 25 50
INetworking)
AIDSL404 \Value Education (UHV) -- -- -- -- 50 -- 50
AIDSM401  [Mini Project 1B -- -- -- -- 25 25 50
Total 95 95 285 14 150 100 725

* Two hours of practical class to be conducted for full class as demo/ discussion.
# Indicates workload of a learner (Not faculty) for Mini Project 1A. Faculty Load: 4 hour per week per four groups.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.
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SIES Graduate School of Technology

Department of Artificial Intelligence and Data Science

Program Structure for Third Year
W.E.F. A.Y. 2026-27

Semester V
Teaching Scheme . .
Course Code Course Name Catego (Contact Hours) Credits Assigned
gory Theory | Pract.| Tut. |Theory| Pract. | Tut. | Total

AIDSC501 Data Engineering PCC 3 - - 3 - - 3
AIDSC502 Artificial Intelligence PCC 3 - - 3 - - 3
IAIDSC503 Data warehousing & Mining PCC 3 - - 3 - - 3
AIDSPE501X  |Program Elective-I PEC 3 - - 3 - - 3
MDMCS50X2 Multi-Disciplinary course-II MDM 3 - - 3 - - 3
AIDSL501 Data Engineering Lab PCC - 2 - - 1 - 1
AIDSL502 Artificial Intelligence Lab PCC - 2 - - 1 - 1
IAIDSL503 Data warehousing & Mining Lab PCC - 2 - - 1 - 1
AIDSL504 Professional Communication & Ethics EXSES g; - 242 - - 2 - 2
MDML50X2 Multi-Disciplinary course-1I Lab MDM - 2 - - 1 - 1
AIDSMS501 Mini Project -2A MP -- 2" -- - 1 -- 1

Total 15 14 - 15 7 - 22

Examination Scheme - AIDS Semester-V

Examination Scheme
Theory
Internal
CRmER G CRmEBINEITS Assessment ESES DExarp CIAP | ESEP | Total
MSE uration
ISE (Hrs.)

AIDSC501 Data Engineering 20 20 60 3 - - 100
AIDSC502 Artificial Intelligence 20 20 60 3 - - 100
AIDSC503 Data warehousing & Mining 20 20 60 3 - - 100
MDMC50X2  [Multi-Disciplinary course-11 20 20 60 3 - - 100
AIDSCPE501X |Program Elective-1 20 20 60 3 - - 100
AIDSL501 Data Engineering Lab - - - - 25 - 25
AIDSL502 Artificial Intelligence Lab - - - - 25 - 25
AIDSL503 Data warehousing & Mining Lab - - - - 25 25 50
AIDSL504 Professional Communication & Ethics - - - - 50 - 50
MDML50X2 _« |Multi-Disciplinary course-II Lab - - - - 25 25 50
AIDSM501 Mini Project -2A -- -- - - 25 25 50
Total 100 100 300 -- 175 75 750

* Two hours of practical class to be conducted for full class as demo/ discussion.
# Indicates workload of a learner (Not faculty) for Mini Project 1A. Faculty Load: 5 hour per week per four groups.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.
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Program Elective — I

Technology Bucket
Computing Blockchain . . Virtual Reality and
Technologies Technology Multimodal Analysis Game Theory
AIDSPEC5041: AIDSPEC5042: AIDSPEC5043: AIDSPEC5044:
Distributed Bitcoin and Statistics for Artificial | [nformation Retrieval and
Computing Cryptocurrency Intelligence & Data Graph Theory
Science
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Program Structure for Third Year
W.E.F. A.Y. 2026-27
Semester VI

Teaching Scheme . .
Course Code  [Course Name Cateco (Contact Hours) Credits Assigned
gory Theory| Pract. | Tut. | Theory | Pract. | Tut. | Total
AIDSC601 Machine Learning PCC 3 - 3 - - 3
AIDSC602 Big Data Analytics PCC 3 - 3 - - 3
IAIDSC603 Software Engineering & Project PCC 5 ) 5 ) ) 3
Management
IAIDSPE601X  [Program Elective-II PEC 3 - 3 - - 3
MDMC60X3  Multi-Disciplinary course-III MDM 3 - 3 - - 3
AIDSL601 Machine Learning Lab PCC - 2 - - 1 - 1
IAIDSL602 Big Data Analytics PCC - 2 - - 1 - 1
IAIDSL603 Software Engineering & Project PCC ) ) ) ) 1 ) 1
Management Lab
AIDSL604 Sklll L.ab: .Data Handling and VSEC ) 219 ) L 2 . >
Visualization
IAIDSPEL601X [Program Elective-II Lab PEC - 2 - - 1 - 1
MDML60X3  [Multi-Disciplinary course-III Lab MDM - 2 - - 1 - 1
AIDSM601 Mini Project -2B Project | -- 2% - - 1 - 1
Total 14 16 - 14 8 - 22
Examination Scheme - AIDS Semester-VI
Theory
Course Code  |Course Name LTS GTEL o S O $ Exam CIAP | ESEP Total
MSE ESE Duration
ISE
(Hrs.)
AIDSC601 Machine Learning 20 20 60 3 -- -- 100
AIDSC602 Big Data Analytics 20 20 60 3 -- -- 100
IAIDSC603 Sof‘Fware Engineering & 15 15 45 2 _ _ 75
IProject Management
IAIDSPE601X |Program Elective-II 20 20 60 3 -- -- 100
MDMC60X3  [Multi-Disciplinary course-III 20 20 60 3 -- -- 100
AIDSL601 Machine Learning Lab -- -- -- -- 25 25 50
AIDSL602 Big Data Analytics Lab -- -- -- -- 25 -- 25
IAIDSL603 Software Engineering & _ _ _ _ 25 i 25
Project Management Lab
AIDSL604 Sl.qll Lgb: .Data Handling and _ _ _ _ 25 75 50
Visualization
AIDSPEL601X |Program Elective-II Lab -- -- -- -- 25 - 25
MDML60X3 Iltdallilt1—D1501pllnary course-III _ _ _ _ 25 25 50
AIDSM601 Mini Project -2B -- -- -- -- 25 25 50
Total 85 85 285 14 175 100 750

* Two hours of practical class to be conducted for full class as demo/ discussion.
# Indicates workload of a learner (Not faculty) for Mini Project 1A. Faculty Load: 4 hour per week per four groups.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.
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Program Elective — 11

Technology Bucket
Computing Networking and Multimodal Virtual Reality and
Technologies Security Analysis Game Theory
AIDSPE6011: AIDSPE6012: AIDSPE6013: AIDSPE6014:
High Performance | Blockchain Image Processing Human Machine
Computing Technology and Pattern Interaction-UX/UI
Recognition
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Bachelor of Engineering

Department of Artificial Intelligence and Data Science

Program Structure for Final Year
W.E.F. A.Y. 2027-28

Semester VII
Teaching Scheme . .
Credits A d
Course Code Course Name Categor (Contact Hours) Fecits Assigne
y Theory | Pract.| Tut. | Theory |Pract. | Tut.| Total
AIDSC701 Deep Learning PCC 3 - - 3 - - 3
AIDSPEC701X Program Elective-III PEC 3 - - 3 - - 3
AIDSCPE702X Program Elective-IV PEC 3 : : 3 3 : 3
MDMC70X4 Multi-Disciplinary course-1V MDM 3 - - 3 - - 3
OEC701X Open Elective-I OE 3 - - 3 . - 3
AIDSL701 Deep Learning Lab PCC - 2 - - 1 5 1
AIDSPEL701X | program Elective-ITI Lab PEC - 2 - - 1 i 1
MDML70X4 Multi-Disciplinary course-Lab IV MDM - 2 - - 1 - 1
AIDSM701 Major Project Stage 1 MJP - 4* - - 2 - 2
Total 15 10 15 5 20
Examination Scheme - AIDS Semester-VII
Theory
Internal
Course Code Course Name Assessment $ Exam CIAP |ESEp | Total
ESE Duration
ISE MSE (Hrs.)

AIDSC701  [Deep Learning 20 20 60 3 - - 100
MDMC70X4 Multi-Disciplinary course-IV. 20 20 60 -- - 100
AIDSPEC701X Program Elective-III 20 20 60 3 - - 100
AIDSCPE702X Program Elective-1V 20 20 60 3 -~ - 100
OEC701X Open Elective-1 20 20 60 3 - - 100
IAIDSL701 Deep Learning Lab - . - - 25 25 50
AIDSPEL 701X/ Program Elective-III Lab - . - - 25 25 50
MDML70X4" IMulti-Diseiplinary course-Lab IV -- 3 -- - 25 - 25
AIDSM701 Major Project Stage 1 -- - -- -- 25 25 50
Total 100 100 300 -- 75 75 675

# Indicates workload of a learner (Not faculty) for Mini Project 1A. Faculty Load: 4 hour per week per four groups.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.

12
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Program Elective — 111

Technology Bucket
Computing Blockchain Multimodal Virtual Reality and
Technologies Technology Analysis Game Theory
AIDSPEC7011: AIDSPEC7012: AIDSPEC7013: AIDSPEC7014:
Al for Robotics Advanced Natural Language Game Theory for Data
Communication Blockchain Processing Science
Technology
Program Elective — IV
Technology Bucket
Computing Blockchain Multimodal Virtual Reality and
Technologies Technology Analysis Game Theory
AIDSPEC7021: AIDSPEC7022: AIDSPEC7023: AIDSPEC7024:
Edge and Fog Decentralized Social Media Augmented Reality
Computing Finances Analytics and Virtual Reality

Open Elective -1

Course Code Course Name
OEC7011 Project Management
OEC7012 Finance Management
OEC7013 Management Information System
OEC7014 Entrepreneurship Development and Management
OEC7015 Operation Research
OEC7016 Disaster Management and Mitigation Measures
OEC7017 Product Design
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Bachelor of Engineering

Program Structure for Final Year
W.E.F. A.Y. 2027-28

Semester VIII
Teaching Scheme . .
Credits A d
Course Code Course Name Catesor (Contact Hours) redits Assigne
gory Theory | Pract.| Tut. | Theory |Pract. | Tut.| Total
AIDSC801 Research Methodology RM 3 - - 3 - - 3
OEC801X Open Elective-II OE 3 - - 3 . - 3
AIDSMS01 Major Project Stage 2 MJP - 4# - 2 - 2
AIDSINTS01 Internship/Project/Research Internship _ 24 . _ 09 _ 09
Total 6 28 - 6 11 - 17
Examination Scheme - AIDS Semester-VIII
Theory
Internal Assessment Exam
Course Code Course Name ESES S—— CIAP |ESEp | Total
ISE MSE uration
(Hrs.)
AIDSC801 Research Methodology 20 20 60 3 -- - 100
OEC801X Open Elective-I1 20 20 60 3 - - 100
AIDSMB01 Major Project Stage 2 - - 4 - 100 50 150
AIDSNT801 Internship/Project/Research - - - - 200 - 100
Total 40 40 120 -- 300 50 550

# Indicates workload of a learner (Not faculty) for Mini Project 1A. Faculty Load: 4 hour per week per four groups.
$ ESE of duration 3 hours are of 80 marks and scaled to 60. ESE duration of 2 hours are of 60 marks and scaled to 45.

Open Elective -11

Course Code Course Name
OEC8011 Enterprise Resource Planning
OECS8012 Cyber Security and Laws
OEC8013 Energy Audit and Management
OEC8014 IPR and Patenting
OEC8015 Environmental Management
OEC8016 Digital Business Management
OEC8017 Human Resource Management

14
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Multidisciplinary Minor (MDM)

Track | Minor Track | Partner Module Code Eligible
Institute
if any
1 Machine SIES Artificial Intelligence MDMC4011 IT/EXTC/CSE
Learning GST Machine Learning MDMC5012 10T
Natural Language MDMC6013
Processing
Deep Learning MDMC7014
2 Data Science | SIES Statistical Foundation for | MDMC4021 ECS/CE/EXTC
GST Data Science
Data Analytics & MDMC5022
Visualization
Decision Making & MDMC6023
Business Intelligence
Big Data Analytics MDMC7024
3 Embedded SIES Microprocessor and MDMC4031 CE/AIDS/AIML
Systems GST Microcontrollers
RTOs and Embedded MDMC5032
systems
Sensor Technology MDMC6033
Industrial Internet of MDC7034
Things
4 Cyber SIES Computer Network MDMC4041 AIDS/AIML
Security GST
Cryptography & System | MDMC5042
Security
Cloud Computing and MDMC6043
Security.
Digital Forensics MDMC7044
5 System SIES Advance Data Structure | MDMC4051 CSEIOT/ECS/IT
Programming | GST Advance Algorithm MDMC5052
System Programming MDMC6053
and Compiler
Construction
Distributed Systems MDMC7054
6 Management | SIESSBS |/Cost Management MDMC4061 EXTC/CE/IT/ECS/
Supply Chain MDMC5062 AIDS/AIML/CSE
Management 10T
HR & Organization MDMC6063
Marketing Management | MDMC7064
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SIESMA( pueaTon Bachelor of Engineering

Course Course TeaCh(l;_lIgrSS)c heme Credits Assigned

Code Name Theory | Practical | Tutorial | Theory | Practical | Tutorial

Applied
AIDSC301 | Mathematics 03 -- - 03 -
-1
Examination Scheme
Theory Marks
Course
Code Course Name Course CIA
Assessment ESE?
ISE MSE
AIDSC301 | Applied MIZI‘;hemat‘cs' 20 20 | 100

Pre- requisite:

1. FECI101- Applied Mathematics I

2. FEC201 - Applied Mathematics II
Program Outcomes Addressed

1. PO1: Engineering Knowledge

2. PO2: Problem analysis

3. PO3: Design/development of

4. PO4: Conduct investigation o
Course Objectives:

1. To learn the Laplace transfor jous functions and its applications.

2. To learn Inverse Laplace Tia 1ous functions and its applications.

3. ' ourier Series, its complex form and enhance the problem-solving skill.

4 omplex variables, C-R equations, harmonic functions and their

W

pts of statistics for data analysis.
the concepts of probability, random variables with their distributions and

4. Apply the concept of complex numbers, complex functions, and their significance in data science and

engineering.
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" Department of Artificial Intelligence and Data Science
SIES Technology (Auisomons) - .
RISEWITH EDUCATION Bachelor of Engineering

NAAC A+

5. Evaluate the strength and direction of relationships between variables using correlation and Regression
techniques.

6. Apply the concepts of probability and expectation for getting the spread of the data and distribution of
the data.

Module | Unit Topics
No. No.

1.0 Laplace Transform

Definition of Laplace transform: Condition of Existence of Laplac
1.1 | transform, Laplace Transform (L) of Standard Functions lik

12 Second Shifting Transform, Chan
) Multiplication by t, Division by t, La
and integrals (Properties without pro

CO1

13 Evaluation of integrals for particular ‘s’ by using Laplace
™ | Transformation.

Self-learning Topics: Heaviside’s Uni on, Laplace
Transform of Periodic functions Dirac Delta Function.

2.0 Inverse Laplace Transform 06

2.1 | standard formula i lace Transform, finding Inverse
Laplace transform

sing Convolution theorem (without CcO2

3.0 Fourier Series 07

Dirichlet’s conditions Definition of Fourier series.

ourier series of periodic functions with period 2 and 2I.

Fourier series of even and odd functions (No examples on Parseval Cco3
Identity)
3.4 | Half range Sine and Cosine Series.

Self-learning Topics: Complex form of Fourier Series, Orthogonal
and orthonormal set of functions. Fourier Transform.
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Wi SIES Graduate School of Technology
RN G Scho o Department of Artificial Intelligence and Data Science
SIES Bachelor of Engineering
4.0 Complex Variables 07
Function f(z) of complex variable, limit, continuity and
4.1 | differentiability off(z) Analytic function, necessary and sufficient
conditions for f(z) to be analytic (without proof).
4.2 | Cauchy-Riemann equations in cartesian coordinates (without proof).
Milne-Thomson method to determine analytic function f (z) when
4.3 | real part (u) or Imaginary part (v) or its combination (u+v or u-v) is
given.
4.4 | Harmonic function Harmonic conjugate and orthogonal trajecto
Self-learning Topics: Conformal mapping, linear, bilinear mapping,
cross ratio fixed points and standard transformations. A
5.0 Statistical Techniques 06

5.1 Karl Pearson’s Coefficient of correlation (r) and related concepts
) with problems.

52 Spearman’s Rank correlation coeffici

repeated ranks with problems). Cos
5.3 | Lines of regression.
Self-learning Topics: Covariance.
6.0 Probability Theory 06
6.1 | Total Probability theorem and Bayes’ theorem.
62 Discrete and continuous random variable with probability distribution
) and probability density function.
6.3 | Expectation Variance Laws of expectation. CO6
6.4 Moment gengaating ﬁmc’ﬁaw and central moments up to 4th
order. N

Self-lear Skewness and Kurtosis of distribution (data).

Total 39

Advanced Engineering Mathematics, R. K. Jain and S. R. K. Iyengar, Narosa Publication,
5t edition.

2. Complex Variables and Applications, Brown and Churchill, McGraw-Hill Education, 9"
edition.
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3.
4.

5.

Online References:
1.
2. https://www.coursera.org/courses?query=advanced%20engineering%20mathemati

Course Assessment:

ISE:

MSE:

End

$ ESE of duration 03 hours are of 80 marks an

I.

2.

3.
4.
5.

Probability, Statistics and Random Processes, T. Veerarajan, McGraw-Hill Eduction
Theory and Problems of Fourier Analysis with applications to BVP, Murray Spiegel,

Schaum’s Outline Series.
Advanced Engineering Mathematics — H. K. Dass, S. Chand Publications, 2007.

https://nptel.ac.in/courses

To be conducted in any of these forms - Assignment/ Quiz/ Presentat

Case study etc. of 20 marks.
ISE 20 marks = 05 marks for attendance + 15 marks for activi

To be conducted as written examination for 20
Semester Examination:

Question paper will comprise of 03 questi
Questionl (20 marks): - Solve any 04 out

Question 2 (40 marks): - Solve any 04 out
uestions carry 05 marks each.

Question3 (20 marks):- Solve any 04 out of 06:
er

e weightage in the syllabus.

All COs should be mappe
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SIES THEDUCATION Bachelor of Engineering
Course Course Teach:;_llgrss)c heme Credits Assigned
Code Name Theory | Practical | Tutorial | Theory | Practical | Tutorial
AIDSC302 Data 03 - - 03 -
Structure
Examination Scheme
Theory Marks
Course
Code Course Name Course CIA
Assessment ESE®
ISE MSE
AIDSC0Z | pata Structure 20 20| o 100
Pre- requisite:
1. FEC104 — C Programming
Program Outcomes Addressed
1. POLl: Engineering Knowledge
2. PO2: Problem analysis
3. PO3: Design/development of solutions
4. PO4: Conduct investigation o roblems
5. POL11: Life-long learning
Course Objectives:
1. To identify the need and signi ructures as a computer Professional.
2. To describe linear and nonlinear
3. To apply various operatiom tures and select the appropriate one to solve a specific real-
world problem.
4. To analyze various t€ghni representation of the data in the real world.

6.

ed list data structures.
ions like searching, insertion, deletion in the tree.




Ay <
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SIES Graduate School of Technology
Department of Artificial Intelligence and Data Science
Bachelor of Engineering

Module
No.

Unit

Topics

Hrs.

CO

1.0

Introduction to Data Structures

1.1

Introduction to Data Structures, Concept of ADT, Types of Data
Structures-Linear and Nonlinear, Operations on Data Structures,
Applications of Data Structures

2.0

Stack and Queues

2.1

Introduction, ADT of Stack, Operations on Stack, Array
Implementation of Stack, Applications of Stack-Well form-ness of
Parenthesis, Infix to Postfix, Conversion and Postfix Evaluation,
Recursion.

2.2

Introduction, ADT of Queue, Operations on Queue, Arrg

study on priority management.

CO2

3.0

Linked List

10

3.1

Introduction, Representation of Linked List, Linked List v/s Array,
Types of Linked List - Singly Linked List, Circular Linked List,
Doubly Linked List, Operations on Singly Linked List and Doubly
Linked List, Stack and Queue using Singly Linked List, Singly
Linked List Application-Polynomial Representation and Addition,
Generalized linked list.

Self-learning TopKase stuM linked lists.

CO3

4.0

Tree

11

glologies, Binary Tree, Binary Tree
inary Tree, Binary Tree Traversals, Binary
ons on Binary Search Tree, Applications of
gssion Tree, Huffman Encoding

L, rotations in AVL Tree, operations on AVL
troduction of B Tree B+ Tree.

CO4

04

Introduction, Graph Terminologies-Representation of Graph, Graph
Traversals-Depth First Search (DFS) and Breadth First Search
(BFS), Graph Application-Topological Sorting. Applications of
graph.

Self-learning Topics: Data structures for web graph and google map.

CO5

6.0

Searching Techniques

04

6.1

Linear Search, Binary Search, Hashing-Concept, Hash Functions-

CO6
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ISE WITH EDUCATION
NAAC A+

7

division method, multiplication, mid-square and folding. Collision
resolution Techniques-open addressing and chaining.
Self-learning Topics: Case study on hashing and collision

Total

Textbooks:
1. Data Structures using C, Reema Thareja, 2nd Edition, 2014, Oxford Press.

2. Data Structures: A Pseudocode Approach with C, Richard F. Gilberg and
A. Forouzan, 2nd Edition, 2007, CENGAGE Learning.

3. Jean Paul Tremblay, P. G. Sorenson, “Introduction to Data Structure a
Applications”, McGraw-Hill Higher Education 2nd Edition.

4. Data Structures Using C, ISRD Group, 2ndEdition, Tata McGr

Reference books:
1. Data Structures using C, E Balagurusamy, Ist
India.
2. Data Structures using C and C++, Rajesh it , Wiley-India.
3. Data Structures Using C, Aaron M Tenen

1st Edition, 2019, Pearson Publication.

Online References:
1. https:/nptel.ac.in/courses/106/
2. https://www.coursera.or
3. https://www.edx.org/c
4. https://swayam.gov.in/

Course Assessment:

ISE:
. %) forms - Assignment/ Quiz/ Presentation/ Class Test/
e ISE 20 s for attendance + 15 marks for activities.

MSE:

cted as written examination for 20 marks (on 40% - 50% syllabus)
imation:
hours are of 80 marks and scaled to 60.

2. Questionl (20 marks): - Solve any 04 out of 06. All questions carry 05 marks each.
yfestion 2 (40 marks): - Solve any 04 out of 06. All questions carry 10 marks each.
Question3 (20 marks):- Solve any 04 out of 06. All questions carry 05 marks each.

. All COs should be mapped as per the weightage in the syllabus
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Teaching Scheme . .
C((j)(l)lcll‘ze Course Name (Hrs.) Credits Assigned
Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
Discrete
AIDSC303 Structure and 03 ) ) 03 )
Graph
Theory
Examination Schem
Theory Marks
Course Code Course Name Course I
Assessment ESE?
ISE MSE
Discrete Structure and
AIDSC303 Graph Theory 20 20 60

Pre- requisite:
1. Basic Mathematics

Program Outcomes Addressed
1. PO1: Engineering Knowledge
2. PO2: Problem analysis
3. PO3: Design/development of solutio
4. PO4: Conduct investigation of

Course Objectives:
1. Cultivate clear thinking and cr
2. Thoroughly train in the construct nderstanding of mathematical proofs. Exercise common

3. To apply graph theorygin s
4. Thoroughly prepare ¢ atical aspects of other Computer Engineering courses.

Course Outcomes:

1. ate of mathematical thinking, mathematical proofs and to apply them in problem

alyze chain, antichain and lattice in hasse diagram
plex computing problem and apply principles of discrete mathematics to identify
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SIES Bachelor of Engineering

Module | Unit Topics Hrs. CO
No. No.
1.0 Logic 06
Propositional Logic, Predicate Logic, Laws of Logic, Quantifiers,
1.1 | Normal Forms, Inference Theory of Predicate Calculus, Mathematical

Induction.

Self-learning Topics: Truth table, Boolean algebra.
2.0 Relations and Functions 06

21 Basic concepts of Set Theory, sets, Venn diagram, operation on s
" | partition of set.

s

Relations: Definition, Types of Relations, Representation of
2.2 | Relations, Closures of Relations, Warshall’s algorithm,

relations and Equivalence Classes. co2

23 Functions: Definition, Types of functionsgComposition @
™ | Identity and Inverse function.

Self-learning Topics: Operation on
3.0 Posets and Lattice 05
31 Partial Order Relations, Poset, Hasse Diagram, Chain and Anti
chains Lattice Types of Lattice Sub lattice. COo3
Self-learning Topics:gl'ypessof Partial order relations.
4.0 Permutation, Combination and Discrete Probability 08

4.1 | The rules of Su ouMting principles.

Solving recurrence relations, Random
nts; axioms of probability; conditional

4.2 total probability; Bayes' theorem. CO4
tion theory and discrete probability, Markov
g Permutation and combinations
5.0 Algebraic Structures 08

Algebraic structures with one binary operation: Semi group,
Monoid, Groups, Subgroups, Abelian Group, Cyclic group,
Isomorphism.

Algebraic structures with two binary operations: Ring. COs5

Coding Theory: Coding, binary information and error detection,
decoding and error correction.

Self-learning Topics: Types of Rings, cryptography.
6.0 Graph Theory 06
6.1 | Types of graphs, Graph Representation, Sub graphs, Operations on COo6
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Graphs, Walk, Path, Circuit, Connected Graphs, Disconnected
Graph, Components, Homomorphism and Isomorphism of Graphs,
Euler and Hamiltonian Graphs, Planar Graph, Cut Set, Cut Vertex,
graph coloring, graph travelers algorithm (BFS, DFS, Dijsktra’s

algorithm).
Self-learning Topics: Application of cut vertex and cut set vertex,

application of graph theory.

Total

Textbooks:
1. Bernad Kolman, Robert Busby, Sharon Cutler Ross, Nadeem-ur-Rehm

Mathematical Structures”, Edition 6, 2015, Pearson Education.
2.C. L. Liu “Elements of Discrete Mathematics”, Fourth edition

n,

Company.
3. K. H. Rosen, “Discrete Mathematics and applic

Publishing Company.
Reference books:
1. Y N Singh, “Discrete Mathematical Struct
2. J. L. Mott, A. Kandel, T. P. Baker, “Discre

ition 2002, Tata McGraw Hill Publishing

Company.
4. Narsing Deo, “Graph
First Edition 2004, PH

ions to engineering and computer science”,

Online References:
1. https://www.ed
2. https://www.cg

udy €tc. of 20 marks.
) marks = 05 marks for attendance + 15 marks for activities.

be conducted as written examination for 20 marks (on 40% - 50% syllabus)

25


http://www.edx.org/learn/discrete-mathematics
http://www.coursera.org/specializations/discrete-mathematics

8

W

%

1/

W SIES Graduate School of Technology

=

AR e Department of Artificial Intelligence and Data Science
ES ' Bachelor of Engineering

—_—

ISE WITH EDUCATION

NAAC A+

End Semester Examination:

$ ESE of duration 03 hours are of 80 marks and scaled to 60.

1. Question paper will comprise of 03 questions.
Questionl (20 marks): - Solve any 04 out of 06. All questions carry 05 marks each.
Question 2 (40 marks): - Solve any 04 out of 06. All questions carry 10 marks each.
Question3 (20 marks):- Solve any 04 out of 06. All questions carry 05 marks eac
All COs should be mapped as per the weightage in the syllabus.

N

2.
3.
4.
5.
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SIES THEDUCATION Bachelor of Engineering
Teaching Scheme Credits Assigned
Course (Hrs.)
Code Course Name Th
oY | Practical | Tutorial Theory | Practical | Tutorial |s Total
Database
AIDSC304 Management 03 - - 03 - 03
System
Examination Schem
Theory Marks
Course
Code Course Name Course Total
Assessment ESE? o
ISE MSE
Database
AIDSC303 | Management System 20 20 100

Pre- requisite:
1. FEC104 C- Programming
Program Outcomes Addressed
1. POI: Engineering Knowledge
2. PO2: Problem analysis
3. PO3: Design/development ofSolutio;
4. POIl1: Lifelong learning

Course Objectives:

urpoSe of the database management system and its operational details.
ER/EER diagram, a relational model, and formulate relational algebra queries.
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Wi SIES Graduate School of Technology
Graduste Schoal of Department of Artificial Intelligence and Data Science
SIES Bachelor of Engineering
Module | Unit Topics Hrs. CcO
No. No.
1.0 Introduction Database Concepts and Data modeling
Introduction, Characteristics of databases, File system vs. Database
system, Data abstraction and data Independence, DBMS system
architecture, Applications of databases.

1.1 | The Entity-Relationship (ER) Model: Entity types: Weak and str
entity sets, entity sets, types of attributes, keys, and relationship
constraints: Cardinality and Participation, Extended Entit
Relationship (EER) Model: Generalization, Specializatid

Aggregation.
Self-learning Topics: Database storage W

2.0 Relational Model and Relational Algebra 05

2.1 | Introduction to the Relational Model,
ER and EER models to the relational

Relational algebra - Operators and al co2
Self-learning Topics: Relational Calcu
3.0 Structured Query Language (SQL) 08
Overview of SQL, Data Definition Commands, Integrity
constraints: key constraints, Domain Constraints, Referential
31 integrity, check Constraints Data Manipulation commands, Data CcOo3

Control commands, Set and string operations, aggregate function-
group by, having, Views in SQL, joins, Nested and complex
queries Triggers.

Self-learﬁlg MS‘fored Procedures, Introduction to PL/SQL

4.0 Database Normalization 06

lls in rﬁlal database designs, Concept of normalization,
ion Dependencies, First Normal Form, 2NF, 3NF, BCNF,

ANE. CO4
If-learning Topics: SNF

5.0 Transactions Management, Concurrency Control and Recovery 08

ransaction concept, Transaction states, ACID properties,
Transaction Control Commands, Concurrent  Executions,
Serializability-Conflict and View, Concurrency Control: Lock-based,
Timestamp-based protocols, Recovery System: Log-based recovery,
Deadlock handling

Self-learning Topics: Deadlock handling

CO5

6.0 Introduction to Emerging databases 04




Wi SIES Graduate School of Technology

R Department of Artificial Intelligence and Data Science
§IES Bachelor of Engineering

ISE WITH EDUCATION
NAAC A+

7

Limitations of conventional databases, Multimedia databases: data
6.1 types, contents of multimedia databases, Cloud databases:

) Introduction, Design Steps, Distributed databases: types, storage
methods
Self-learning Topics: Object-oriented database, NoSQL databases.

Total

Textbooks:

1. Database System Concepts, Korth, Silberchatz, Sudarshan, 6th Editi

Hill, 2010.
2. Fundamentals of Database Systems, Elmasri and Navathe, 5th
Education, 2006.
3. Database Management Systems, Raghu Ramakri
Edition, TMH (McGraw-Hill), 2002.

Reference books:
1. Database Systems: Design, Implementati
Coronel, 9th Edition, Thomson Learning,

2. SQL and PL/SQL for Oracle 10g, Black

2007.
3. Database Management Systems, G. K. Gupta, McGraw Hill, 2012.

, and Managengent, Peter Rob and Carlos

eshpande, Dream Tech Press,

Online References:

1. https://swayam.gov.in/ iew
esign-posteresql
urse/swayam-database-management-system-9914

3. https://www.classcentrdl.
4. https://www.mooc-L

Course Assessment:
ISE:

onducted as written examination for 20 marks (on 40% - 50% syllabus)
Examination:

@uestion paper will comprise of 03 questions.

Questionl (20 marks): - Solve any 04 out of 06. All questions carry 05 marks each.
. Question 2 (40 marks): - Solve any 04 out of 06. All questions carry 10 marks each.
4. Question3 (20 marks) :- Solve any 04 out of 06. All questions carry 05 marks each.
5. All COs should be mapped as per the weightage in the syllabus.
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Course Teaching Scheme Credits Assigned
Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial
Computer
AIDsc3gs | Oreanization |, - - 02
and
Architecture
Examination Sc
Th
Course eory Marks
Code Course Name Course Total
Assessment ESE®
ISE MSE
ATDSC304 Computer O.rganlzatlon 15 1 45 75
and Architecture

j
]

Pre-requisite:

1. FEC204 — Digital System Design
Program Outcomes Addressed:

1. POLl: Engineering Knowledge
PO2: Problem Analysis
PO3: Design/Development fof So
POS5: Modern Tool Usage
PO6: The Engineer and Soci
. POI11: Life-Long Learning
Course Objectives:

RS

yith:
of computer architecture and organization, including functional

. Describe the basic organization of a computer system, including functional units.

2. Apply data representation techniques and arithmetic algorithms for efficient computation and
problem-solving in computer architecture.

3. Analyze processor architectures, instruction formats, addressing modes, arithmetic algorithms, and
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NAAC A+

control unit design for efficient instruction execution.
4. Examine memory hierarchy, virtual memory management techniques, and cache organization for
performance optimization.
Apply I/O interfacing concepts and peripheral device communication.
6. Differentiate advanced processor concepts, parallel processing, and system bus architectures.

93]

Module No. | Unit No. Topics Hrs.
1.0 Introduction

Introduction to  computer  architecture  and

organization. Basic organization of

computer. Block-level description of the functio
1.1 units.

Self-learning Topics: Performam€e measur
computer architecture Amdahl’sdaw )
2.0 Data Representation and Arithmetic Algorithms | 03
Booth’s algorithm, Division
and non-restoring division
representation: IEEE 754 flo

integers: Regtoring
point
numbe

21 representation. CcO2
Self-learnigg T Floating point arithmetic
Addition, §Subifacti Miultiplication, Division|
ALU and S S
3.0 Processor Architecture and Organization 08
'Von Neumann model , Harvard architecture ,8086
31 architecture. Register Organization, instruction

formats, addressing modes, instruction cycle
Instruction interpretation and sequencing
Wontrol unit design methods: State table,
Delay element , Microprogrammed control Unit: CO3
icroinstruction sequencing and execution. Micro
erations , Examples of microprograms

Self-learning Topics: Hardwired control unit design
method: Sequence Counter

4.0 Memory Organization 06
Memory  hierarchy: Cost and  performance
measurement ,Virtual Memory: Concept,
Segmentation and Paging, Address translation
mechanism Interleaved and Associative memory

CO4
4.1
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Cache memory concepts , Locality of reference Design
problems based on mapping techniques , Cache

42 coherency, Write policies

Self-learning Topics: Virtual memory in modern
operating systems i

5.0 I/O Organization and Peripherals 03

Input/output systems, I/O module-need & functions ,
5.1 8255-PPI block diagram, Operating

modes CO5
Interfacing with 8086 /
52 Self-learning Topics: Direct Memory A
(DMA) Interrupt types
6.0 Advanced Processor Principles and Buses 03

Introduction to parallel processing, Flynn’s
6.1 classification, Instruction pipelining, Introduction to CO6
Multi-core processor architecture

Concept of superscalar architecture

6.2 Self-learning Topics: Very Long Instruction Word

(VLIW) processor, Pipeline hazards

Total 26

Textbooks:

1. William Stallings, “Co Organization and Architecture: Designing for
Performance”, P, n, 11" Edition, 2022.

2. John P. Haye hitecture and Organization”, 3 Edition, McGraw-Hill,
2017

puter Architecture and Organization: Design Principles and
Edition, McGraw-Hill (India), 2017.

eck, “8086/8088 family: Design Programming and Interfacing”, PHI, 1986.
dani and A. K. Ray, “Advanced Microprocessors and Peripherals”, 3™

ndrew S. Tanenbaum, “Structured Computer Organization”, Pearson, Sixth Edition,

2016.

. Morris Mano, “Computer System Architecture”, 3rd Edition, Pearson Publication, 2017.

3. Kai Hwang, Fayé¢ Alay¢ Briggs, “Computer architecture and parallel processing”,
McGraw Hill, 2017.
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4. P. Pal Chaudhuri, “Computer Organization and Design”, 3™ Edition, Prentice Hall India,
2008.

5. Dr. M. Usha, T.S. Shrikant, “Computer System Architecture and Organization”, Wiley
India, 2019.

6. Douglas Hall, “Microprocessor and Interfacing”, 3'¢ Edition, Tata McGraw Hill, 2017.

Online References:

1. https://onlinecourses.nptel.ac.in/noc21 cs61/preview

2. https://www.udemy.com/course/computer-organization-and-
architecture-j/?couponCode=ST4MT240225A

3. https://www.coursera.org/learn/comparch

4. https://www.udemy.com/course/8086-microprocessor-
architecture-programming/?couponCode=ST4MT240225A

5. https://onlinecourses.nptel.ac.in/noc21 ee41/preview

Course Assessment:
ISE: To be conducted in any of these forms - Assi
study etc. of 10 marks and 5 marks attendance.

ent/ Quiz/ Presentation/ Class Test/ Case

MSE: To be conducted as a written examination

End Semester Examination:

$ ESE duration of 02 hours is
Question paper will compris
Question 1 (15 marks): - So

Question 2 (30 marks): - So

Question 3 (15 marks):- Sol 3 out of 04. All questions carry 05 marks each.

DB B W=


http://www.udemy.com/course/computer-organization-and-
http://www.coursera.org/learn/comparch
http://www.udemy.com/course/8086-microprocessor-

i SIES Graduate School of Technology
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SIES Bachelor of Engineering
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Course Teaching Scheme Credits Assigned
Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial
AIDSC306 | Engineering 02 - - 02 ;
Economics
Examination Scheme
Theory Marks
Course Course Name Course
Code
Assessment ESE? CIAL
ISE MSE
AIDSC305 Engineering 50 - 50
Economics

Pre- requisite:
1. Principles of Basic Mathematics

Program Outcomes Addressed
1. POLl: Engineering Knowledge
2. PO2: Problem analysis
3. POL11: Lifelong Learning.

Course Objectives:
1. To introduce students to t
decision-making.
2. To Explore the Role of Traded

res, including price elasticity.

op the ability to account for time value of money using engineering economy factors and
ulas.
6. Understand market dynamics and pricing strategies in different industrial sectors

ipleyy of economics and their application to engineering

3. To develop student’s analytical ski essing consumer behavior and the determinants of demand
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Principles of economic equivalence.

Module No. | Unit No. Topics Hrs. CcO
1.0 Introduction to Economics 03
1.1 Economics - Nature, Scope, Basic problems of an
economy, Micro Economics and Macro Economics, The
three problems of Economics Organization. Introduction to
Engineering Economics.
Self-Learning: Basic Economic Concepts: Cost, Benefit,
Profit. y
2.0 Market and Government in Modern Economy 03
2.1 Modern Economy - Market Definition, How market
three economics problems, Trade, Money & Capital, Cco2
economic role of Government.
Self-Learning: Market Economy /vs. Plamhed
Economy The Role of Private vs. Pblic Secters
3.0 Supply, Demand and Product market 06
31 Basic Elements of Supply and Demand - Thg
determination of Demand and Supply, The Demand
Schedule, The Supply Schedule, Equilibrium of supply and
demand. Application of Supply and Demand.
3.2 Elasticity of Demand an Price elasticity of
Demand, Elasticity and Revenue, Price elasticity of Cco3
33
4.0 Production and Cost Theory 05
4.1 roduc Production function, Laws of returns: Law of
vagiablefproportion Law of returns to scale.
C d Revenue Concepts - Total Costs, Fixed cost,
Variable cost, Average cost and Marginal cost, The Link
etween production and costs, Analysis of cost CO4
minimization.
Self-Learning: Read case studies about businesses
optimizing their production costs and making strategic
production decisions.
Time value and Project evaluation with money 04
Time Value of Money - Interest - Simple and compound,
nominal and effective rate of interest, Cash flow diagrams, CO5
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5.2 Evaluation of Engineering Projects -Present worth
method, Future worth method, Annual worth method,
Internal rate of return method.

Self-Learning: Learn to use financial calculators or Excel

functions for quick calculations of TVM.

6.0 Money, Banking and Financial Markets 05
6.1 Money and Interest Rates - The Evolution of Money,
Functions of Money, Interest rates, Price of Money,
Demand for money.

6.2 Banking and the supply of money - Banking definitio
Types of Banks, Banking as as a business, The pro
Deposits creations.

6.3 Financial Economics - Financial assets, Ri

CO

strategies.
Self learning: The evolution

26

Textbooks:

1. Paul A. Samuelson and William D. Nordhau ig§”, Tata McGraw Hill, 20
edition, 2019.

2. L. Blank and A. Tarquin, Engi

Reference books:

Online References:
https://www. highered/product/Engineering-Economy-

Jiberty.€du/online/courses/ENGI220.
stanford.edu/courses/cee146s-engineering-economics-and-

SE 50 marks = 10 marks for attendance + 40 marks for activities.


http://www.mheducation.com/highered/product/Engineering-Economy-
http://www.liberty.edu/online/courses/ENGI220
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Course Teaching Scheme Credits Assigned
Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical
AIDSL301 Data Structure _ 02 _ _ 01
Lab
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment ESE CIAF
ISE MSE
Data
AIDSL301 Structure - - - 50
Lab

Pre-requisite:
1. FEL103- Knowledge of C programing
Program Outcomes Mapped:
1. POIl: Engineering Knowledge
PO2: Problem Analysis
PO3: Design and development of solutions
PO7: Ethics
PO11: Life-Long Learning

woh e

Lab Objectives:

1. To implement basic data strictu ch as arrays, linked lists, stacks and queues.

2. To Solve problem involyis trees.

3 i e for the given problem.

4. To develop applica A structure algorithms.

5. To prepare stu ng different searching and hashing techniques.

6. To prepare in applying linear and non-linear data structures for real world problems

solving.

this course, the learner will be able to:
s linear data structures to perform operations like insertion, deletion, searching and

ing and traversing on them

3. oose appropriate data structure and apply it in various problems.
4. Select appropriate searching techniques for given problems.

5. Analyze different variations in linear data structures.

6. Analyze different variations in non-linear data structures.
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Suggested Experiments: Students are required to complete at least 10 experiments.
Star (*) marked experiments are compulsory.

Sr. Title of Experiments
No.

1*  [Implement Stack ADT using array.

2*  |Convert an Infix expression to Postfix expression using stack ADT.

3*  |Evaluate Postfix Expression using Stack ADT.
Applications of Stack ADT.

4

5%  [Implement Linear Queue ADT using array.
6*  [Implement Circular Queue ADT using array.

7 Implement Priority Queue ADT using array.
8 Implement Singly Linked List ADT.
9%  [Implement Circular Linked List ADT.
10 |[Implement Doubly Linked List ADT.

11*  |Implement Stack / Linear Queue ADT LO1, LO2
12*  [Implement Binary Search Tree ADT u LO2, LO6
13 Implement Graph Traversal techniques LO2, LOG

First Search
14*  |Applications of Binary Search Technique. LO4
15 Quiz on lead code ba i

€ expriments. LO1-6

Text Books:
1. Data Structures using
2. Data Structures Using M Tenenbaum, Yedidyah Langsam, Moshe J Augenstein,
1 st Edition, 2019, Re

www.leetcode.com

2. www.hackerrank.com

3. www.cs.usfca.edu/~galles/visualization/Algorithms.html
4. www.codechef.com


http://www.leetcode.com/
http://www.hackerrank.com/
http://www.cs.usfca.edu/~galles/visualization/Algorithms.html
http://www.codechef.com/
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Term Work:
Term work should consist of at least 10 experiments.
Journal must include at least 2 assignments.

The final certification and acceptance of term work ensures satisfactory performafice o
laboratory work and minimum passing marks in term work. The assignments should b
centric and an attempt should be made to make assignments more meaningful, interesting an
Term work Marks (CIAP):
25 Marks (Total Marks) =15 Marks (Experiment) + 05 Marks (Assignments)

(Attendance)

The final certification and acceptance of term work gnsures
laboratory work and minimum passing marks in term w.

Practical Exam: (2 hours/ 25 Marks)
End-semester Practical and oral exam will be
conducted as End Semester Examination Practica
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Course Teaching Scheme Credits Assigned
Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial
Database
AIDSL302 | Management - 02 - - 01
System Lab
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment ESE CIA
ISE MSE
Database
AIDSL302 Management -- - -- 50
System Lab

Pre-requisite:
1. FEC104 C- Programming
Program Outcomes addressed:
1. PO2: Problem analysis
PO3: Design / Development of Solutions.
POS5: Engineering Tool Usage
PO7: Ethics
POS: Individual and Collabofative
PO9: Communication
. POI11: Life-Long learning
Lab Objectives:
1. To explore the design a
2. To write SQL basic
3. To learn transactio d concurrent data access.
Lab Outcomes:

Nk W

diagram and convert it to a relational model for the real-world application.
, and TCL commands.

gers ‘and procedures.
e concept of concurrent transaction execution.
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Suggested List of Experiments: LO
Mapped
Sr. No. Title of Experiments
Identify the case study and detail the statement of the problem. Design an
1 entity-relationship (ER) / extended entity-relationship model.(Use
Lucidchart/Draw. Io/UML tool)
2 Mapping ER/EER to a relational schema model.
3 Design a database using Data Definition Language (DDL) and apply intgg
constraints for the specified system.
4 Apply DML commands for the specified system.
5 Implement Simple queries, string manipulation operations, and agg
functions.
6 Implement various join operations. LO3
7 Implement Nested and Complex queries. LO3
8 Implement DCL and TCL commands. A LO2
9 Implement procedures and functions. LO 4
10 Implementation of views and triggers. LO 4
Implementation and demonstration of{ffansaction and géncurrency control
11 . . LOS
techniques using locks.
12 Demonstrate database connectivity. LO6
13 Implementation of Graph Query Language LO3
Text Books:
1. Database System C berchatz, Sudarshan, 6th Edition, McGraw Hill,
2. ems, Elmasri and Navathe, 5th Edition, Pearson
3. anag Systems, Raghu Ramakrishnan and Johannes Gehrke, 3rd
Reference

Useful Links:
1. https://www.w3schools.com/sql/
2. https://www.tutorialspoint.com/sqgl/index.htm

3. https://learn.microsoft.com/en-us/sql/?view=sql-server-verl6
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Term Work:
The term work should include 10 experiments: At least 02 assignments covering the entire
syllabus must be given on the content of theory and practicals of “Database Management
System”. The assignments should be student’ centric and an attempt should be made to ma
assignments more meaningful, interesting, and innovative. Term work will be assessed a
Continuous Internal Assessment Practical (CIAP).

Term work Marks:
25 Marks (Total Marks) = 15 Marks (Experiment) + 05 Marks (Assignments) + 0
(Attendance)

The final certification and acceptance of term work ensure satisfacto
laboratory work and minimum passing marks in term work.

Practical Exam: (2 hours/ 25 Marks)
End-semester practical and oral exams will be held bas
conducted as End-Semester Examination Practical (E
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Teaching Scheme
Course

Credits Assigned
Code Course Name (Hrs.)

Theory | Practical | Tutorial | Theory | Practical Tutorial | Total

Computer
AIDSL303 | Organization and -- 02 - - 01
Architecture Lab

01

Examination Scheme

Course Course Theory Marks
Code Name Course Assessment ESE CIAP,
ISE MSE

Computer
Organization
AIDSL303 and - - -
Architecture

Lab

25

Pre-requisite:
1. FEL203 -Digital System Design Lab
Program Outcomes Addressed:
1. POIl: Engineering Knowledge
PO2: Problem Analysis
PO3: Design/Development
POS5: Engineering Tool Us
PO7: Ethics
. POS: Individual and Colla
Lab Objectives:
The course aims to equip stud
1. Understand funda

SIS

proficiency in array manipulation techniques such as sorting, finding the

aximum value, and computing GCD/LCM using 8086 assembly language.

ata transfer operations and control unit functionalities using 8086 assembly programming.
agC peripheral devices like 8255 for read/write operations and waveform generation.

Apply Booth’s multiplication algorithm and restoring/non-restoring division algorithms using
assembly language.

2. Design and simulate ALU, memory, and cache memory structures using a simulator.
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Solve arithmetic operations on 8-bit and 16-bit data using assembly programming tools.

4. Develop assembly programs for code conversion (Hex-BCD, ASCII-BCD), data transfer, and
factorial calculation using 8086.

5. Apply array-based algorithms, such as sorting and finding the GCD, LCM, minimum, and maxi
values using 8086 assembly language.

6. Illustrate interfacing of 8255 PPI with 8086 to perform read/write operations and square wave

Suggested List of Experiments:
Sr. Title of Experiments
No.

1 To implement Booth’s algorithm.

2 To implement restoring division algorithm.

3 To implement non restoring division algorithm.

4 To implement ALU design using simulator.

5 To implement memory design using simulato%

6 To implement cache memory design using gimulator. LO2
Use of programming tools (8086kit/ Emulator 8086) to perform basic

7 . . . . LO3
arithmetic operations on 8-bit data.

2 Uge of p'rogramrr%ing tools (8986kit/ Emu form basic LO3
arithmetic operations on 16-bit data.

9 Code conver§ion (Hex to BCD and BCD to Hex SCII to BCD and BCD LO4
to ASCII) using 8086.

10 To transfer a block of data u . LO4

11 Assembly program t of two numbers. LO4

12 Assembly program to cending/ descending order. LOS

13 Assembly program to find§linimum/ maximum number from a given array. LOS

14 Calculate the factoma number using 8086. LO4

15 823540r Read/Write operation/ Square wave LO6

ovindarajulu, “Computer Architecture and Organization: Design Principles and
pplications”, Second Edition, McGraw-Hill (India).

ohn Uffenbeck, “8086/8088 family: Design Programming and Interfacing”, PHI.

. K. M. Bhurchandani and A. K. Ray, “Advanced Microprocessors and Peripherals”,
McGraw Hill
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Reference books:
1. Andrew S. Tanenbaum “Structured Computer Organization”, Pearson, Sixth Edition.
2. Morris Mano. “Computer System Architecture” Pearson Publication, 3rd Edition,
2007.
3. Kai Hwang, Fay¢é Alay¢ Briggs. “Computer architecture and parallel processing”,
McGraw Hill.
4. P. Pal Chaudhuri. “Computer Organization and Design” Prentice Hall India,
5. Dr. M. Usha, T.S. Shrikant. “Computer System Architecture and Organization” Wiley
India, 2014.
6. Douglas Hall, “Microprocessor and Interfacing”, Tata McGraw Hill

Online Resources:
1. http://vlabs.iitkgp.ernet.in/coa/#
2. https://emu8086-microprocessor-emulator.en.softonic.co

Term Work:

The term work shall include a total of 10 experiments. Students must perform any five
experiments from experiment numbers 1 to
numbers 7 to 14. Additionally, experiment 15 is
At least 02 assignments covering the entire syllabu
practicals of “Computer Organizati Architecture”. The assignments should be students’
centric and an attempt should to make assignments more meaningful, interesting and

innovative. Term work will b inuous Internal Assessment Practical (CIAP).

d any four £xperiments from experiment

given on the content of theory and

Term work Marks:

e 25 Marks (Total 2 S s (Experiment) + 05 Marks (Assignments) + 05 Mark
(Attendance).
e The final
labora work

and”acceptance of term work ensures satisfactory performance of
mimum passing marks in term work.
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Teaching Scheme Credits Assigned
Course (Hrs.)
Code Course Name Practica Tutoria
Theory 1 Tutorial | Theory | Practical Total
Skill Lab
AIDSL304 (Python -- 2%+2 - - 02
Programming)
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment
ESE
ISE MSE
Skill Lab
AIDSL304 (Python - - -
Programming)

Pre-requisite:
Programming Languages
1. FEC104: C — Programming
2. FEL205: Object Oriented Programming Methodology Lab -
Program Outcomes Addressed:
1. POIl: Engineering knowledge
PO2: Problem Analysis
PO3: Design/Development of
PO4: Conduct investigations 8f c

2

3 ions
4

5. POS5: Engineering Tool

6

7

8

ex problems

PO6: The Engineer &
PO7: Ethics
POS8: Individual i ¢ Team work
9. PO9: Commuai

connectivity and networking.
To prepare students for analysing and visualizing real time data.

o
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Lab Outcomes:
Upon completion of course, learners will be able to:

1.

Apply Python fundamentals, including data types, operators, and control structures to devel
simple program.

Ilustrate OOP concepts, files handling, directories, and text processing operations usi
Analyze different types of data structures such as linked lists, stacks, queues, and dequeues to solv
computational problems effectively.

Apply multithreading concepts using Python for efficient concurrent executi

Apply skills in integrating Python with GUI applications, networking, and se systems.

Apply data analysis and visualization techniques using tools like Pandas, Num otlib, and

Seaborn
Knowledge of some programming langua%]ava. ’ 01

Python basics

Introduction, Features, Python Ide
Comments Indention, Operators in pyt
Control flow statement- Conditional
1.2 |Looping in Python (while loop, for loop,
using continue pass break.
Data Types in python,

ython, Functions,

1.1

ps), Loop manipulation

Arrays in python, String and Character in 06
s - List and Tuples, Dictionaries, Sets.

Functions- Types, nts: positional arguments, keyword
arguments, t values, functions with arbitrary
arguments, Recursion, e ,of variables- Local and global scope,

anonymous funggons.
Self-study %atgr and Generators

1.3

1.4

LO1

Advanced Python- OOP, File Handling and Exception Handling

W — Classes and Objects: Creating Classes, Creating
j ccess Modifiers, Inheritance, Polymorphism, Operator
ing, Abstract Classes, Overriding Methods.

2.1

eption handling: Compile time errors, Runtime errors, exceptions,

2.3 types of exception, try statement, except block, raise statement, User -
efined Exceptions.

Self-study topics: Experiment to Build a Personal Notes App (File-Based

Storage) Automate Daily Tasks with Python.

LO2

Data Structure in Python

3.1 |Linked List, Stack, Queue, Dequeue. 02

LO3
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Self-study topics: polynomial representation and operations using linked
list, Task Queues in Web Servers.
4 Python Integration Primer
4.1 |Graphical User interface, Python database connectivity, Introduction to
APIs: Fetching Data from Web Services.
Django web application Framework.
Self-study topics: Fetch weather data from a public API and display it.
5 Multithreading
5.1 [Thread and Process, starting a thread, threading module, Synchro
threads. 5
5.2 |Socket Programming.
Self-study topics: Multithreaded Priority Queue. -
Data Analysis and Visualization libraries 6 LO6
Indexin umPy,/y0

6
6.1 [NumPy - Creating NumPy arrays,
Dimensions of Arrays, Attribute of arr

working with multi-dimensional array.

dimensional arrays, Matrices in NufnPy, Mathema)cal Functions of

t, .csv File, Python
Data Frames, Series

NumPy.
6.2 |Pandas - Creating Data Frame from an
Dictionary and Python List of Tuples,

and Data Frames.
Matplotlib, Seaborn -

6.3

26

Self-study topics:
Frames Interactive

ore Python Programming”, Dreamtech Press,2021.

Textbooks:
g Python: Using Python 2.6 and Python 3.1”, Wrox Publication,

1. Dr.R. N

Laura Cassell, Alan Gauld, “Python Projects”, Wrox Publication, 2015.
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Software Tools:
1. Python IDLE

2. PyCharm,

3. Visual Studio Code (VS Code)
4. Jupyter Notebook

5. Google Colab

6. Notepad++

Online Repository:

1. Google Drive

2. GitHub

3. Code Guru

Online Resources:
1. https://docs.python.org/release/3.0.1/tutorial/
https://www.perl.org/books/beginning-per
https://spoken-tutorial.org/

https://starcertification.org/Certificatio
https://onlinecourses.nptel.ac.in/noc22

oW

for performing efficient numerical computations, including array creation, operations, and
manipulations.

Suggested List of Programming Assignments/Iaboratory Work: LO
Sr. e Experiment
No.
1 [Exploring basics of python lik€ydatastyp trings, list, array, dictionaries, set, tuples) and LO1

control statements.
2 |Creating functions, classes an using python. Demonstrate exception handling LO1, LO2
and inheritance.
3 | Exploring Files and dire LO2
a. Python program tof a fo‘existing file and then display the entire file
b. Python progra nber of lines, words and characters in a file.
] le available in current directory
4 a structure using built in function for linked list, stack and LO3
5 python containing widgets such as labels, textbox, radio, LO4
stom dialog boxes.
demonstrate CRUD (create, read, update and delete) operations
(SQLite/ MySQL) using python.
o make API requests in Python using the requests module and fetch data from LO4
service.

7 on Threading using python. LOS
8 lement client server communication using socket programming LOS
9 [To explore the basics of NumPy methods and demonstrate the use of NumPy array objects LO6
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10 [To explore and understand the functionalities of Pandas Series and Data Frames, including LO6
their creation manipulation and grouping using the groupby () function in Python.
LO6

11 [Program to demonstrate Data Series and Data Frames using Pandas.

12 |Graphical representation and analysis of the data using python to analyze and visualize a
given dataset using Python by applying various graphical techniques.

13* |Program to send email and read content of URL.

Term Work
1 Term work should consist of 12 experiments and performance of 13" Experi

optional
2 Journal must include at least 02 assignments

3 Mini Project based on the content of the syllabus (Group of maximum 2-3 stude
4 The final -certification and acceptance of term work ensurg$

5 Total 25-Marks (Experiments: 10-marks, Assignme
marks,Mini Project: -5-marks)
6 The assignments should be students’ centric an

assignments more meaningful, interesting and i
s Continuous Internal Assessment Practical (CIA

ovative. Term work will be assessed

Oral & Practical exam (2 hours/ 25 Marks):

End-semester practical and o will be held based on the above syllabus and will be
conducted as End-Semester Exami Practical (ESEP).
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Course Teaching Scheme Credits Assigned
Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial
AIDSM301 Mini Project _ 02 . . 01
1A
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment ESE CIAP
ISE MSE
AIDSM301 MlllllPZO]eCt _ . N

Program Outcomes addressed:
PO1: Engineering knowledge
PO2: Problem Analysis

PO3: Design/Development of Solutions

PO4: Conduct investigations of complex problem:
POS: Engineering Tool Usage

PO6: The Engineer & The World

PO7: Ethics

POS8: Individual & Collaborativ
9. PO9: Communication

10. PO10: Project Management &
11. POI11: Life-Long learning

PN R LD =

rk

Objectives

entify problems based on societal /research needs.

pply Knowledge and skill to solve societal problems in a group.

Develop interpersonal skills to work as a member of a group or leader.

Deduce the proper inferences from available results through theoretical/ experimental
/simulations.

Analyze the impact of solutions in societal and environmental context for sustainable
development.

6. Apply standard norms of engineering practices.

7. Develop skills in written and oral communication.
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8. [Illustrate capabilities of self-learning in a group, which leads to life long learning.
9. Explain project management principles during project work.

Guidelines for Mini Project

1. Students shall form a group of 3 to 4 students, while forming a group shall not be

allowed for less than three or more than four students, as it is a group activity.

2. Students should do survey and identify needs, which shall be converted 4

problem statement for mini project in consultation with faculty supervisor/head of
department/internal committee of faculties.

3. Students shall submit implementation plan in the form of Gantt/PERT/

which will cover weekly activity of mini project.

focus shall be on self-learning.
6. Students in a group should understand pr

7. Students shall convert the best soluti ' ingl model using various
components of their domain areas and de
8. The solution to be validated with proper
standard format of University of Mumbai.
9. However, based on the individual students or group capability, with the mentor’s
recommendations, if the ed?Mini Project adhering to the qualitative aspects
mentioned above gets in odd semester, then that group can be allowed to
work on  the he Mini  Project with  suitable
improvements/modific etely new project idea in even semester.

e The review/ S itoring committee shall be constituted by head of departments

i ess of mini project to be evaluated on continuous basis,

in each semester.

sment focus shall also be on each individual student, assessment
individual’s contribution in group activity, their understanding and response to

of Term work marks for both semesters shall be as below.
arks awarded by guide/supervisor based on logbook: 10
arks awarded by review committee 10
Quality of Project report 05
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The review/progress monitoring committee may consider following points for assessment based
on either one year or half year project as mentioned in general guidelines.
One-year project:

e In the first semester entire theoretical solution shall be ready, includin
components/system selection and cost analysis. Two reviews will be conducted based on
the presentation given by the students’ group.

= First shall be for finalization of problem
= Second shall be on finalization of proposed solution of problem.

e In the second semester the expected work shall be procurement of con
building of working prototype, testing and validation of results baseg
in an earlier semester.

»  The first review is based on the readiness of building a
conducted.
= Second review shall be based on poster pres
model in last month of the said semester
Half-year project:
e In this case in one semester students’ gro
including,
= Identification of need/problem
=  Proposed final solution
*  Procurement of components/systems
=  Building prototype t]
e Two reviews will be
= First shall be for izati roplem and proposed solution
= Second shall be

shall complete project in all aspects

d on the following criteria;

ey/ need identification

roblem definition based on need.

1veness in solutions

Feasibility of proposed problem solutions and selection of best solution
ost effectiveness

Societal impact

Innovativeness

Cost effectiveness and Societal impact

Full functioning of working model as per stated requirements
Effective use of skill sets

Effective use of standard engineering norms

Contribution of an individual’s as member or leader

Clarity in written and oral communication
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e In one year, project, first semester evaluation may be based on first six criteria’s and
remaining may be used for second semester evaluation of performance of students in
mini project.

e In the case of half year project all criteria’s in generic may be considered for
evaluation of performance of students in mini project.

Guidelines for Assessment of Mini Project Practical/Oral Examination:

e The report should be prepared as per the guidelines issued by the University of
Mumbai.

e Mini Project shall be assessed through a presentation and demonstragio
model by the student project group to a panel of Internal and Exterya
preferably from industry or research organization’s having experience 0
five years approved by head of Institution.

e Students shall be motivated to publish a paper based on t
Conferences/students competitions.

Mini Project shall be assessed based on the followihg points.

1. Quality of problem and Cla
Innovativeness in solutions
Cost effectiveness and Soci
Full functioning of working
Effective use of skill sets
Effective ard engineering norms
Contribyfion of @mlindividual’s as member or leader
Clarity ifigwri al gommunication

stated requirements

2.
3.
4.
5.
6.
7.
8.
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Teaching Scheme . .
C((j)(l)l(li‘:e Course Name (ngs.) Credits Assigned
Theory | Practical | Tutorial | Theory [Practical | Tutorial | Total
Applied
AIDSC401 Mathematics- 03 - - 03 -
v
Examination Scheme
Course Course Name Theory Marks
Code Course Assessment CIAP.
ISE MSE ESE
Applied
AIDSC401 Mathematics- 20 20 60

1A% /A

Pre-requisite: Knowledge of
1. FECI101- Applied Mathematics-I
2. FECI102- Applied Mathematics-II
3. CEC301- Applied Mathematics-III
Program Outcomes addressed:
1. POI1: Engineering knowledge
2. PO2: Problem analysis
3. PO3: Design/ development of soluti
4. PO4: Conduct investigation
Course Objectives:
1. To evaluate eigenvalues and ei

lex lerhs

ctors and apply them to solve systems of linear equations and

matrix diagonalization.
2. To evaluate line and gonto egral$ and construct the power series expansion of a complex-valued
function.

To understand probability distributions and sampling theory for small samples.

e concepts of Complex Integration to evaluate integrals, analyze and compute residues, and
solve various contour integrals.

3. Design conclusions on population-based data science problems and interpret the hypotheses.

4. Analyze nonparametric test and perform Analysis of Variance on the population to analyze data.
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5. Apply the concept of optimization on Linear Programming Problems.
6. Examine Non-Linear Programming Problems to engineering problems of optimization.

Module | Unit Topics H CO
No. No. ‘
1.0 Linear Algebra (Theory of Matrices) 06
Characteristic Equation, Eigenvalues and Eigenvectors, and properties
1.1 | proof). Cayley-Hamilton Theorem (without proof), verification and r
higher degree polynomials.
1.2 | Similarity of matrices, diagonalizable and non-diagonalizable matic Co1
1.3 | Functions of Square Matrix, Derogatory and non-derogato
Self-Learning: Coding and encoding of matricei
2.0 Complex Integration 07
’1 Line Integral, Cauchy’s Integral theoregl for simple connected and multiply
) connected regions (without proof) Cauclly’s Integral formula (without proof).
2. | Taylor’s and Laurent’s series (without f).
Definition of Singularity, Zeroes, poles sidues, Cauchy’s Residue co2
23 .
Theorem (without proof).
Self-Learning: ApplicWidue Theorem to evaluate real integrations
3.0 Probability Distribution and Sampling Theory 07
3.1 | Probability Distribution: Poisson and Normal distribution.
32 Sampling distributio ing of Mthesis, Level of Significance, Critical
) iled test Degree of freedom.
3.3 le mean and difference of means. CO3
34 1 sample). Test the significance of mean and
) eans of two samples.
G argefsampling with testing for parameters.
Test of Hypothesis- Chi square Distribution and ANOVA 07
Chi-Square Test: Test of goodness of fit.
endlce of attributes, Contingency table.
Amalysis of Variance (F-Test): One way classification, Two-way classification Co4
(short-cut method).
If-Learning: Other types of non-parametric tests.
Linear Programming Problems 06
Types of solutions, Standard and Canonical of LPP, Basic and Feasible solutions,
slack variables surplus variables Simplex method. CO5
5.2 | Artificial variables Big-M method (Method of penalty).
5.3 | Dual Simplex Method.

Y
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i

Self-Learning: Principle of Duality Dual of LPP.

6.0 Nonlinear Programming Problems 06

6.1 NLPP with one equality constraint (two or three variables) using the
) method of Lagrange’s multipliers.

6.2 | NLPP with One inequality constraint: Kuhn-Tucker conditions.

6.3 | NLPP with two inequality constraint: Kuhn-Tucker conditions.

Self-Learning: NLPP with two equality constraints.

CO6

Total

Textbooks:
1. Higher Engineering Mathematics, Dr. B. S. Grewal, Khanna Publicaffo

2. Advanced Engineering Mathematics, Erwin Kreyszig, Wiley
Edition 2023-24.

3. Higher Engineering Mathematics: B V Ramna; Tata McGra

4. Fundamentals of Mathematical Statistics — S.
2020.

Reference books:

1. Matrices — Shanti Narayan, S. Chand Pu

2. Foundations of Complex Analysis, S. Pon .

3. Advanced Engineering Mathematics — hand Publications, 2007.

4. J. K. Sharma, “Operation Research”, S. Chan cations, 6 edition 2017.

5. T. Veerarjan, “Engineerin the atlcs” Tata McGraw Hill Publication 2007.

Online References:
Course on Advanced Engin

. : . . ?guery=advanced%?20engineering%20mathematics

Course Assessment:
ISE: To be conducted

estion paper will comprise of 03 questions.

2. Questionl (20 marks): - Solve any 04 out of 06. All questions carry 05 marks each.
estion 2 (40 marks): - Solve any 04 out of 06. All questions carry 10 marks each.
Question3 (20 marks):- Solve any 04 out of 06. All questions carry 05 marks each.
All COs should be mapped as per the weightage in the syllabus.


http://www.coursera.org/courses?query=advanced%20engineering%20mathematics
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Course Course TeaCh(lII_llgrsS)c heme Credits Assigned
Code Name Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
AIDSC402 | Operating 03 - - 03 - - 03
System
Examination Scheme
Theory Marks
Course Course Name Course
Code
Assessment ESE? CIAP al
ISE MSE
AIDSC402 Operating System 20 20 60 100
Pre-requisite:
1. CEC305- Computer Organization and Architec
Program Outcomes addressed:
1. POI: Engineering knowledge
2. PO2: Problem analysis
Course Objectives:
1. To understand the basic conce ating System, its functions and services.
To introduce the concept of 4 proc d its management like transition, scheduling, etc
3. To understand basic con Imater-process Communication (IPC) like mutual
exclusion, deadlock, etc. an ng System in IPC.
4. To understand the concepts’a plementation of memory management policies and virtual
memory.
5. To understand the fu ing System for storage management and device management.

6. To study the need
emerging tech

4. Analyse mémory management algorithms in effective allocation of main memory usage.
Discuss yarious File management methods and analyse I/O management algorithms for
perforpfance and quality criterion.

mpare the functions of various special-purpose Operating Systems.
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Module Unit No. Topics Hrs. CO
No.
1.0 Operating system Overview 03
Introduction, Objectives, Functions and Evolution of
L1 Operating System
Operating system structures: Layered, Monolithic and
1.2 : 1
Microkernel
13 Linux Kernel, Shell and System Calls
Self-Learning Topics: Resource Manager view, proc
view Virtual Machine.
2.0 Process Management and Scheduling 07
Process: Basic Concepts of Process; Process St d y
2.1 Transition; Operation on Proces%wss C ,
Context switching
22 Threads: Introduction to Threadgf Types of Threlads co2
Uniprocessor Scheduling: B Concepts of Scheduling;
23 Types of Schedulers schedulin orithms.
Self-Learning Topics: Multi 1 odels, Thread
libraries, Performance comparison of Scheduling Algorithms
3.0 Process Synchronization and Deadlock 10
Process Synchronization: Basic Concepts of Inter-process
Communication and Synchronization; Race Condition;
3.1 Critical Region and Problem; Peterson’s Solution;
Synchronization Hardware and Semaphores; Classic Problems
of Synchronization; Message Passing C03
Mang!ement: System  Model, Deadlock
3.2 .4 Deadlock Detection and Recovery;
tion; Deadlock Avoidance
ng Topics: Barber’s shop problem , real time
case study for Deadlock detection and recovery
Memory Management 09
mory Management: Basic Concepts of Memory
Management; Swapping; Contiguous Memory Allocation;
Paging; Structure of Page Table; Segmentation.
Virtual Memory: Basic Concepts of Virtual Memory; CO4
Demand Paging, Copy-on Write; Page Replacement
Algorithms; Thrashing
Self-Learning Topics: Concept of memory management in
Linux & Windows NT/XP
5.0 File and I/0 Management 06
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A

File Management: Basic Concepts of File System; File
Access Methods; Directory Structure; File-System
Implementation; Allocation Methods; Free Space
Management; Overview of Mass- Storage Structure CO5
I/0 Management: [/O devices, Organization of the I/O
52 Function, Disk Organization, I/O Management and Disk
Scheduling: FCFS SSTF SCAN CSCAN LOOK C-LOOK.
Self-Learning Topics: NTFS File system, RAID structure

6.0 Operating Systems Security 04
Overview of Security and Protection: '
6.1 Goals of Security and Protection, Security and Protection
Threats.

Protection Structure:

Granularity of Protection, Access control Matrix, Access CO6
Control Lists (ACLs), Capability Lists(C-Lists), Protection
Domain

Self-learning Topics: Classification of Computer Security,
Security Attcks.

Tu‘ , 39
Textbooks:

1. A. Silberschatz, P. Galvin, G. Gagne, Operating System Concepts, 10" ed., Wiley, 2018.

2. W. Stallings, Operating S ternal and Design Principles, 9 ed., Pearson, 2018.

3. A. Tanenbaum, Modern/Oper tems, Pearson, 4% ed., 2015.

4. D.M Dhamdhere, Opera ncept Based Approach, Mc-Graw Hill, 2009.
Reference books:

1. Achyut Godbole and Atul Ka

2011.
2. N. Chauhan, PrigCipl perdting Systems, 1% ed., Oxford University Press, 2014.
3. A. Tanenbaum ull, Operating System Design and Implementation, 3™ ed.,

5.1

6.2

rating Systems, McGraw Hill Education, 3rdEdition,

4. R. Arpabi A. Arpaci-Dusseau, Operating Systems: Three Easy Pieces,
ndependent Publishing Platform, 1% ed., 2018.

ISE: To be conducted in any of these forms - Assignment/ Quiz/ Presentation/ Class Test/ Case
study etc. of 20 marks.
MSE: To be conducted as a written examination for 20 marks (on 40% - 50% syllabus).
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End Semester Examination
$ ESE of duration 3 hours are of 80 marks and scaled to 60.

1. Question paper will comprise of 03 questions.
Questionl (20 marks): - Solve any 04 out of 06. All questions carry 05 marks each.
Question 2 (40 marks): - Solve any 04 out of 06. All questions carry 10 marks each.
Question3 (20 marks) :- Solve any 04 out of 06. All questions carry 05 marks eac

All COs should be mapped as per the weightage in the syllabus.

N

2.
3.
4.
5.
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Course Course TeaCh(lII_llgrsS)c heme Credits Assigned
Code Name Theory | Practical | Tutorial | Theory | Practical
Analysis of
AIDSC403 Algorithm 03 - - 03 -
Examination Sch
Theory Marks
Course Course Name Course
Cod
oce Assessment ESE? Total
ISE MSE
AIDSC403 | Analysis of Algorithm 20 20 60 100

Pre-requisite:
Basic knowledge of programming and data structure.
Program Outcomes addressed:

1. POIl: Engineering knowledg
PO2: Problem analysis
PO4: Conduct investigations
PO8: Individual and Collabofati
PO9: Communication
. POL11: Life-Long learg
Course Objectives:

1. To provide mat
2. To understa
3. To analyze ithms using various methods.

mplex ms

am work

VISR

Ilustrate and analyze the complexity of dynamic programming strategy.
Explain and apply backtracking, branch, and bound.
Apply string matching techniques and understand various complexity classes.
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Module | Unit Topics Hrs. CO
No. No.
1.0 Introduction

Introduction: Performance analysis, space and time complexity, Growth
1.1 | of function, Big-Oh, Omega Theta notation Mathematical background for
algorithm analysis. Analysis of selection sort insertion sort. i

Recurrences: The substitution method, Recursion tree method, Mas

1.2 method.
Self-Learning: Bubble Sort, Randomized Algorithms
2.0 Divide and Conquer Approach 06
’1 General method, Merge sort, Quick sort, Finding
" | maximum algorithms and their Analysis Analysjs of Bindly search Cco2
Self-Learning: Implementation of Linear%, ' ix 7
Multiplication
3.0 Greedy Method Approach 06

General Method, Single source shortest path: Dijkstra Algorithm,
3.1 | Fractional Knapsack problem, Job sequencing with deadlines, Minimum
3.0 cost spanning trees: Kruskal and Prim’s algorithms

Self-Learning: Graph representations: athrix and adjacency list,

Optimal storage on tape algorithm.

CO3

4.0 Dynamic Programming Approach 09

General Met
Bellman ford Algo
0/1 knapsack Probl
subsequence
Self-LearniWix opergtions, Assembly-line scheduling Problem

graphs, Single source shortest path
est path: Floyd Warshall Algorithm,

41 velling Salespersonproblem, longest common CO4

5.0 Backtracking and Branch and bound 06

General Method, Backtracking: N-queen problem, Sum of subsets, Graph
coloring.
52 |B

. and Bound: Travelling Salesperson Problem, 15 Puzzle problem CO5
Jf- ing: Basics of graph theory and set theory, Hamiltonian cycle.

5.1

6.0 String Matching Algorithms 05

The Naive string-matching algorithm, The Rabin Karp algorithm, The
Knuth-Morris-Pratt algorithm
/omplexity class: Definition of P NP NP-Hard NP-Complete

Self-Learning: Modular arithmetic Boyer Moore algorithm

6.1

CO6

Total 39
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Textbooks:
1. Introduction to Algorithms by T. H. Cormen, C. E. Leiserson, R. L. Rivest, and C.

Stein was published by PHI Publication in 2005
2. Fundamentals of Computer Algorithms by Ellis Horowitz,Sartaj Sahni, a
Sanguthevar Rajasekaran is the second edition, published by Orient BlackSwan i
2008.

Reference books:
1. Algorithms by Sanjoy Dasgupta,Christos Papadimitriou, and Umesh Vazirani was

published by McGraw-Hill Education in 2006.
2. Design Methods and Analysis of Algorithms by S. K. Basu wa
Learning Pvt. Ltd. in 2005.

Online References:
1. https://nptel.ac.in/courses/106/106/106106131/

2. https://swayam.gov.in/ndl nocl9 cs47/preview
3. https://www.coursera.org/specializations/algdni

Course Assessment:
ISE:

e To be conducted in any of these forms - A;

Case study etc. of 20 marks.

e ISE 20 marks = 05 marks for attendance +
MSE:

e To be conducted as writt
End Semester Examination:

nment/ Quiz/ Presentation/ Class Test/
activities.

ifation for 20 marks (on 40% - 50% syllabus)

$ ESE of duration 03 hours s afid scaled to 60.
1. Question paper will co 10nS.
2. Questionl (20 marks): ny 04 out of 06. All questions carry 05 marks each.
3. Question 2 (40 y 04 out of 06. All questions carry 10 marks each
4. Question3 (20 3 olye ‘any 04 out of 06. All questions carry 05 marks each.
5. as per the weightage in the syllabus.
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Course Teaching Scheme (Hrs.) Credits Assigned
Code Course Name
Theory | Practical | Tutorial | Theory Practical Tutorial
Critical
AIDSC404 Thinking & 02 - - 02 -
Design
Examination Scheme
Theory Marks
Course Course Name C
Code ourse CI
Assessment ESES
ISE MSE
Critical Thinking and
AIDSC404 Design 15 15 5 75
Pre- requisite: None
Program Outcomes Addressed
1. PO2: Problem Analysis
2. PO3: Design/Development of Solutions
3. POS5: Engineering Tool Usage
4. POG6: The Engineer and The World
5. POT7: Ethics
6. POS: Individual and Collaborativ
7. PO9: Communication
8. PO10: Project Management and Fiflan
9. POIl1: Life-Long Learning
Course Objectives:
1. To describe the fundamenfa thinking and fair-minded reasoning for effective decision- making.
2. To differentiate pers 1 ages and implement structured strategies for continuous cognitive growth.
3. To analyze key ele and intellectual standards to enhance logical reasoning.
4. To examine the/pti en thinking and apply them to solve real-world problems through an iterative, user-centered

Integrate design thinking principles to create innovative, balanced, and user-centered solutions.

Develop a broad perspective in understanding customer needs and effectively define problem statements using diverse
methodologies.

6. Implement creative solutions and enhance ideas through iterative prototyping and user feedback using brainstorming
techniques.
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Module
No.

Unit
No.

Topics

Hrs.

CO

1.0

Introduction to Critical Thinking

1.1

Introduction: Start-up definitions of Critical Thinking how
skilled are you as a Thinker? Hard Work, Concept of
Critical Thinking, establish new habits of thoughts,
Develop confidence

1.2

Fair-minded Thinker: Weak Vs. Strong Critical
Thinking

Requirement of Fair-mindedness Intellectual: Humility,
Courage, Empathy, Integrity, Perseverance, Autonomy
Interdependence of Intellectual Virtues

Self-Learning Topics: Role of Intellectual Humility in
Decision-Making .

2.0

Four Stages of Development, Game Plan

2.1

Four Stages of Development: Stage 1;
Stage 2: Challenged thinker, Stage 3;

eginning think
Stage 4: Practicing thinker 7

nreflective thv

3

2.2

Game Plan: Purpose & Key Comp
Integrating of Game Plan Strategies

23

Self-Learning Topics: Case Study: Ex ow a student

progresses through foug stages using self-
reflection& disci v

CO2

3.0

Self-Understanding, Parts & Universal Standards

3.1

Three Distinctive Functions: Recognize the Mind’s
Three Distinctive Functions; Special Relationship

3.2

ndards: Fundamental
elements of thought, Universal
: Clarity, Accuracy, Precision,
Breadth Logic Significance Fairness

Recognizing biases and promoting ethical

CO3

4.0

Design Thmkmg & its Key Tenets

DVThlnklng Basics: Traditional Model vs. Design

CO4

7
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Thinking, Five Stages: Inspire, Empathize, Define,
Ideate, Prototype & Test

Scale Thinking: Lean Thinking, Critical Thinking,
Lateral Thinking Design Thinking

Key Tenets: Customer-Centric Approach, Thinking Beyond

4.2 . L o T
Products, Balancing Desirability, Feasibility & Viability,
Broad & Compartmentalized Thinking, Visual Thinking &
Hands-on Approach
Self-Learning: Case Study: How a global brand used design
thinking to enhance customer experience and
increase engagement.

5.0 Inspire, Empathize and Define

Generating & Broadening Ideas: Creating Stretch

5.1 Goals,

Power of Metaphors & Widening  Perspectives,
Importance of Diversity in Ideation

Deep Customer Empathy &
5.2 |Leveraging Technology for In
Stakeholders, Journey Mapping, Pro

Self-Learning: Case Study: How Airbnb used empathy
mapping and cus %s to redefine its business

CO5

model.
6.0 Ideate, Prototype and Test 6
Ideate: Brainstorming & Hybrid Ideation Techniques,
Challenging Assumptions & Breaking Patterns, Cross-
Industry Inspiration (Analogous Design), Designing for
Extreme Users & Ideation Triggers

Prototype & Test: Rapid Prototyping & Hypothesis CO6
6.2 | Validation, Storyboarding & Scenario Visualization,
Collecting Feedback & Managing Failed Prototypes
Learning: Case Study: Explore Apple's iterative
pr ng process in designing user-friendly products.
Total 26

A 4

6.1

ard Paul, Linda Elder, “Critical Thinking: Tools for Taking Charge of Your
earning and Your Life”, Fourth Edition, 2022, Pearson Education

Pavan Soni, “Design Your Thinking: The Mindsets, Toolsets, and Skill Sets for
Creative Problem-solving”,2020, Penguin Random House India Private Limited
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Reference books:
Roger L. Martin,“The Design of Business: Why Design Thinking is the Next

1.
Competitive Advantage”,2009, Harvard Business Press
Richard Paul, Robert Niewoehner, Linda Elde,”The Thinker's Guide to Engineering

2.
Reasoning, 2019, Rowman & Littlefield Publishers, ISBN-13: 978- 1538133798
Tilmann Lindberg, Christoph Meinel, Ralf Wagner, Christo, “Design Thinkin

3.
Creating a Culture of Innovation”, Springer
Brooke Noel Moore & Richard Parker,”Critical Thinking”13th Edition,2020,Mc¢

4.
Hill Education
Online References:
https://onlinecourses.nptel.ac.in/noc19_mg60/preview
4

1.
2. https://onlinecourses.nptel.ac.in/noc20_de03/preview

3. https://onlinecourses.swayam2.ac.in/imb24_mg37/preview
4. https://www.coursera.org/learn/uva-darden-design-thinking-innovation

Course Assessment:

ISE:
e To be conducted in any of these forms - Ass
Case study etc. of 20 marks.
e ISE 20 marks = 05 marks for attendance + 1 tivities
MSE:
ion for 20 marks (on 40% - 50% syllabus)

e To be conducted as writte
End Semester Examination:
SESE duration of 02 hours a

1. Question paper will co
Question]1 (15 marks):
Question 2 (30 marlk
Question3 (15 g

nd scaled to 45

3 out of 05. All questions carry 10 marks each.
03 out of 04. All questions carry 05 marks each.

per the weightage in the syllabus.

ok W e
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Course Course Name Teaching Scheme (Hrs.) Credits Assigned
Code
Theory |Practical |Tutorial |[Theory [Practical Tutorial [Total
MDMC  [Microprocessor 03 - - 03 - - 03
4031 and
Microcontroller
Course Course Name Examination Sche
Code Theory Marks CIA otal
Course ESE?
Assessment
ISE MSE
MDMC Microprocessor and 20 20 100
4031 Microcontroller

1.
2.
3.
4.
C

1.

2.
3.
4.
C

Pre-requisites

ourse Objectives:

ourse Outcomes:

1. FEC204: Digital system design
Program Outcomes addressed:
PO1: Engineering knowledge
PO2: Problem analysis

PO3: Design and Development gt Solu
PO4: Investigation of Complex

To equip students with the fundém owledge and basic technical competence in the field of

Microprocessors.
To emphasize instructiopsSe i uild assembly language programs.
To prepare students forthighg segsor / Controller architectures.

To understand archite

chitecture of advanced processors
oncepts of 8051 micro-controller.
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Module
No.

Unit

Topics

Hrs.

1.0

The Intel Microprocessors 8086 Architecture

1.1

8086CPU Architecture, Functional Pin Diagram

1.2

Programmer’s Model

1.3

Memory Segmentation, Banking in 8086

14

Demultiplexing of Address/Data bus

1.5

Functioning of 8086 in Minimum mode and Maximum mode

1.6

Interrupt structure and its servicing

Self-Learning: Timing diagram of minimum and mMie

2.0

Instruction Set and Programming of 8086

05

2.1

2.2

Addressing Modes, Instruction set V ’
Program related -Data Transfer I ctions, String tions, Logical

Instructions, Arithmetic Instructions, Transfer 07 Control Instructions,

Processor Control Instructions

3.0

3.1

Self-Learning : 8255,8259 ,8257
Pentium Processor

Comparison of 8086 and PentiumMArchitecture, Superscalar
Operation, Integer &Floating-Point Pipeline Stages

3.2

4.0

erial data input and output

~Learning : Input output ports

8051 Assembly Language Programming and Interfacing

06

Addressing modes, Instruction set

Programs related to : arithmetic, logical, delay subroutine, input, output, timer,
counters, port, serial communication, and interrupts
Interfacing with LEDs

Self-Learning : Need of Assembler & Cross Assemble, Assembler
Directives

6.0

ARM7

06

6.1

Introduction & Features of ARM 7,

Concept of Cortex-A, Cortex-R and Cortex-M
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M7

Architectural inheritance, Pipelining Programmer’s model

6.2 | Brief introduction to exceptions and interrupts handling Instruction set:
Data processing, Data Transfer, Control flow
Self-Learning: Programming of ARM7

Total

Textbooks:

1. K.M. Bhurchandani and A. K. Ray, “Advanced Microprocessors and Peripherals”,
2. Douglas V Hall, SSSP Rao “Microprocessors & Interfacing”, McGraw Hill
3. M. A. Mazidi, J. G. Mazidi and R. D. Mckinlay, “The 8051 Microcontroller
Pearson Publications

4. C. Kenneth J. Ayala and D. V. Gadre, “The 8051 Microcogtroller
‘C’ 7, Cengage Learning

5. Steve Furber, “ARM System on chip Architecture”, Pear:
Reference books:

1.John Uffenbeck, “8086/8088 family: Design Programmi

imbedded systems”,

PH

and Interfacing’

Online References:
1 https://swayam.gov.in/ndl_noc20_eel 1/previ
2 https://nptel.ac.in/courses/108/105/108105102/
3 https://www.classcents@ se/swayam-microprocessors-and-microcontrollers-9894
4 https://www.mooc-1i$ a98/IniCroprocessors

Course Assessment:
ISE: To be conducted in any of these fo Agsignment/ Quiz/ Presentation/ Class Test/ Case study etc. of 20

marks.
MSE: To be conducted as writte ipafion for 20 marks (on 40% - 50% syllabus)

End Semester Exagffinati
n 3 hours are of 80 marks and scaled to 60.

No.1 will be compulsory and based on entire syllabus.
questions(Q.2 to Q.6) will be selected from all the modules
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Course Teaching Scheme Credits Assigned
Course Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutegial | Total
MDMC4041| Computer 03 ) ) 03 ) 03
Network
Examination Sch
Theory Marks
Course Code Course Name Course Total
Assessment ESES$ ota
ISE MSE _
MDMC4041 '
C Computer Network 20 20 y 100

Pre- requisite: None
Program Outcomes Addressed
1. POI: Engineering Knowledge
PO2: Problem analysis
PO3: Design/development
PO4: Conduct investigatio
POS5: Modern Tool Usage
PO6: The Engineer and Th

Course Objectives:

AN o

oncepts of data communication at physical layer and Compare ISO — OSI
TCP/IP model.
e various functions of Physical Layer.

pply transport layer protocols and congestion control algorithms to network scenarios.
Interpret the protocols at application layer.
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Module
No.

Unit
No.

Topics

Hrs.

CO

1.0

Introduction to Networking

1.1

Introduction to computer network, network application, network
software and hardware components (Interconnection networking
devices), Network topology, protocol hierarchies, design issues for
the layers, connection oriented and connectionless services

1.2

Reference models: Layer details of OSI, TCP/IP models.
Communication between layers.

Self-Learning:
ARPANET, IEEE 802.11 standards, Firewalls, VPNs, Softwa

Defined Networking A

o1

2.0

Physical Layer

2.1

22

Introduction to Communication Elect etic‘ctrum! /7
Unguided Transmission Media: Radio wave, Mic e,

Infrared.

Guided Transmission Media:

isted pair, Co}xial, Fiber optics.

Self-Learning:
Properties & Propagation (Line-
Communication & Radar Systems,

munication), Satellite
ar Networks (3G, 4G, 5G)

CO2

3.0

Data Link Layer

3.1

DLL Design Issues (Services, Framing, Error Control, Flow
Control), Error Detection and Correction (Hamming Code, CRC,
Checksum), Elementary Data Link protocols, Stop and Wait,
Sliding Window (Go Back N, Selective Repeat)

3.2

Medi ess Co ?trol Sublayer Channel Allocation problem,
Multiple ag Profocol (Aloha, Carrier Sense Multiple Access
(CS CSC MCD)

_ felf-Lehl& Link Layer Security,

CO3

Network layer

12

vork Layer design issues, Communication Primitives: Unicast,
Multicast, broadcast. IPv4 Addressing (classful and classless),
Subnetting, Super netting design problems, IPv4 Protocol,
Network Address Translation (NAT), IPv6

Routing algorithms: Shortest Path (Dijkstra's), Link state routing,
Distance Vector Routing, BGP

Protocols — ARP, RARP, ICMP, IGMP

44

Congestion control algorithms: Open loop congestion control,

CO4
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Closed loop congestion control, QoS parameters, Token & Leaky
bucket algorithms

Self-Learning: EIGRP (Enhanced Interior Gateway Routing
Protocol), Dynamic Source Routing (DSR), Ad-hoc On-Demand
Distance Vector (AODV), Zone Routing Protocol (ZRP)

5.0 Transport Layer 6

The Transport Service: Transport service primitives, Berkeley
5.1 | Sockets, Connection management (Handshake), UDP, TCP, TCP
state transition, TCP timers

TCP Flow control (sliding Window), TCP Congestion Co
Slow Start
Self-Learning: Sockets, Packet Loss Handling & Rgt
Mechanisms, Real-World Applications of TCP/UDP, Qo
of Service) in Transport Protocols, Modagsn Enhaigements td
(QUIC, BBR Congestion Control)

5.2

6.0 Application Layer 6

6.1 DNS: Name Space, Resource Record and Types of Name Server.
) HTTP, SMTP, Telnet, FTP, DHCP

Self-Learning: DNS Caching ormance @ptimization, SMTP
Security Threats (Phishing, Emai

CO6

Total 39

Textbooks:
A.S. Tanenbaum, Co e s,4" edition Pearson Education

2. B.A. Forouzan, Data C unicati nd Networking, 5" edition, TMH
3. JamesF. Kurose, Keith , Computer Networking, A Top-Down
Approach Featurin

—

.netacad.com/courses/networking/networking-essentials
.coursera.org/learn/computer-networking

ihs://www.edx.org/course/introduction-to-networking
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Course Assessment:
ISE:
e To be conducted in any of these forms - Assignment/ Quiz/ Presentation/
Class Test/ Case study etc. of 20 marks.
e ISE 20 marks = 05 marks for attendance + 15 marks for activities.
MSE:
e To be conducted as written examination for 20 marks (on 40% - 509
End Semester Examination:
$ ESE of duration 03 hours are of 80 marks and scaled to 60.
1. Question paper will comprise of 03 questions.
. Questionl1 (20 marks): - Solve any 04 out 0£06. All gi rks each.
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. All COs should be mapped as per t

weightage in the syllabus.
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Course | Course Name Teaching Scheme Credits Assigned
Code (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutosal | Total
MDM [ Cost 03 - - 03 - - 03
C4061 | Management
Course Course Name Examination Sche
Code Theory Marks CIA SEP Total
Course ESE?
Assessment
ISE MSE
MDM Cost Management 20 20 60 100
C4061

Pre-requisite: Basic Accounting principles, Quantifative skills etc.

Program Outcomes addressed:
1.PO1: Engineering Knowledge
2. PO2: Problem analysis
3. PO11: Lifelong Learning

Course Objectives:
To acquire knowledge and understan
accounting and to develop skills for dec

of the ¢
making.

ts, techniques, and practices of cost and management

Course Outcomes: Upon copaple
CO1: To understand and a
CO2: To understand t emer ost & Cost classification.

n of this)€ourse, learners will be able to...

@6: To evaluateimarginal costing techniques for decision making.
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Modul

e No.

Unit
No.

Topics

Hrs.

CO

1.0

Module 1: Introduction to Cost Accounting

04

Meaning of Cost, Cost Accounting & its Objectives,
Comparison between Cost accounting and Financial
Accounting, Comparison between Cost Accounting and
Management Accounting, Types of cost, Methods of costing &

Techniques of costing.
Self-Learning: Basic accounting concepts, Journal entry a
ledgers.

CoO1

2.0

Classification of Costs and Cost Sheet

05

Elements of Cost, Classification of Costs, Cost ce cosS
unit, Preparation of Cost Sheet & Estimated Cost'Sheet.
t.

Self-Learning: Purpose and importancg,of cost/Shee

CO2

3.0

Material Management and Accounting for materials

06

Cost of Material, Storing of
ethods, Costs}associated with
Economic 4Order Quantity,

Managing Purchase Functions
materials — Inventory control
storing and ordering mate
Fixation of levels and calcula f the e, Issue control-
Pricing issues (LIFO, FIFO, Average), Material
control -Objectives in Material Control, Stock Turnover,
Material loss , scrap, spoilage, defectives.

Self-Learning: flowchart for material flow in a
company.

CO3

4.0

Accounting for labour and Overheads

08

Accounting’for ury Types of Labour Cost, Methods of
Remup ion, Treatment of overtime, fringe benefits, idle time

ting “for overheads: Production overheads -
ibution to Production and service departments,
of Overheads Rate based on Machine Hour Rate
Allocations and Apportionment, Absorption of

earning: Types of labour, classification of overheads.

CO4

Cost Control and Cost Reduction

10

Introduction, Comparison between cost control &  cost
reduction, Budgets and Budgetary Control, Meaning and
Purpose of Budget, Objectives of Budgetary Control, Dangers
of budget, Types of Budgets- Flexible Budget Standard
Costing, Concept and development of standard costing,
Variance analysis for cost, Direct Material variance- Cost,
Price, usage, mix and yield variance Direct Labour Variance-
Cost, Efficiency, usage, mix, yield and idle-time variance,

COs5s
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Overhead Variance — Variable & Fixed Overhead variance,

Sales variances — Value, rate, volume and mix variance.
Self-Learning: Differences and Interplay Between Cost Control
and Cost Reduction. ya
Marginal Costing & CVP Analysis

Nature and scope of Marginal Costing, Marginal Cost
equation, Cost Profit volume analysis, Break Even point and
Break-Even Analysis, Relevant cost analysis for decision

making.
Self-learning: Applications of Marginal Costing in Decisio
Making.
Total
Textbooks:
1. B. Banerjee, Cost Accounting: Theory and Practice fl4th ed. New dia: PHI Learning Pvt. Ltd.,
2021.
2. M.Y.Khan and P. K. Jain, Management Accountifig, 8th ed. New Delhi, India: McGraw-Hill Education,
2021.

Reference books:
1. P. Shah, Management Accounting, New Delhi, India: Oxford University Press, 2015.
12f¢h ed. Andover, U.K.: Cengage Learning, 2024.

Online References:
1. https://dynamicstudyhub.g
2. https://www.wallstreet,

. 00
5 marks an
MSE: To be ¢onducted as written examination for 20 marks (on 50% syllabus)

1. Question paper will comprise of 03 questions.

2. Questionl (20 marks): - Solve any 04 out of 06. All questions carry 05 marks each.
3. Question 2 (40 marks): - Solve any 04 out of 06. All questions carry 10 marks each.
4. Question3 (20 marks) :- Solve any 04 out of 06. All questions carry 05 marks each.


https://dynamicstudyhub.com/cost-management
https://www.wallstreetmojo.com/cost-management
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5. All COs should be mapped as per the weightage in the syllabus.

Teaching Scheme Credits Assigned
Course (Hrs.)
Course Name -
Code Practica . .
Theory 1 Tutorial | Theory | Practical
Operating
AIDSL401 System Lab -- 02 -- - 01
Examination Schem
Course Course Theory Marks
Code Name Course Assessment SE Total
ISE MSE
Operating

AIDSLA401 System Lab - - - 25 50
Pre-requisite:

1. Knowledge on Operating system principles.
Program Outcomes addressed:

1. POLl: Engineering knowledg

2. PO2: Problem analysis

3. PO3: Design/Development

4. PO4: Conduct investigations

5. POS: Engineering tool usage

6. POS: i m work

7. POO9: icati
Lab Objectives:

1. To gain practi, 1th designing and implementing concepts of operating systems such

as system ling, process management, memory management, file systems and
deadlock ing using C language in Linux environment.

1 §

2. Simulate and implement various processes, scheduling algorithms and evaluate their performance.
3. Analyze and experiment various methods of synchronization and deadlocks.

4. Show various Memory Management techniques and evaluate their performance.

5. Tllustrate and analyze concepts of virtual memory.
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Suggested List of Experiments

Sr. Content
No.

LO

Explore Linux Commands

Explore usage of basic Linux Commands and system calls for file, directory
and process management.

1.1 | For eg: (mkdir, chdir, cat, 1s, chown, chmod, chgrp, ps.

system calls: open, read, write, close, getpid, setpid, getuid, getgid

getegid geteuid. sort.)

1.2

using kernel APIs.

Linux shell script

To write shell script

a. Write a grep/egrep script to find the gumber ¢
words and lines in a file.

2.1 b. Write an awk script to develop a

c. Write an awk script to display t

d. Write an egrep script to displa

Implement any one basic commands of linux like Is, cp, mv and
aracter,

onacci series.
pattern of given string or number.
list of files in djrectory

Write shell scripts to do the following:
a. Display OS version, release numbet; version

Display top 10 progesses in descending order

Display proc ighest memory usage.

i user and log name.

22

oo

LO1

3.1

d waitpid before termination of process.

LO1

ent: Scheduling

ite a program to demonstrate the concept of non-preemptive

a program to demonstrate the concept of preemptive
scheduling algorithms

LO2

PU-OS simulator

sing the CPU-OS simulator analyze and synthesize the following:
a. Process Scheduling algorithms.
b. Thread creation and synchronization.
c. Deadlock prevention and avoidance.

LO2

6 Process Management: Synchronization
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6.1 Write a C program to implement solution of Producer consumer LO3
: problem through Semaphore

7 Process Management: Deadlock

a. Write a program to demonstrate the concept of deadlock avoidance
through L
Banker’s Algorithm

Write a program demonstrate the concept of Dining Philospher’s Problem

8 Memory Management

7.1

a. Write a program to demonstrate the concept of MVT and
memory management techniques LO
Write a program to demonstrate the concept of dynamic paftitioning
placement algorithms i.e. Best Fit, First Fit, Worst-Fit etc.

8.1

9 Memory Management: Virtual Memory

a. Write a program to demonstrate the concept of des

simulation of Virtual Memory implementation

9.1 LOS

10 File Management & 1/0 Managepient

sequential, indexed and linked fil
10.1 | b. Write a C program to simulate ization of multi-level LO6

directory structure.
Write a program in C to do disk scheduling - FCFS, SCAN, C-SCAN

Text Books:
1. William Stallings, Op ernals and Design Principles, Prentice Hall, 8%
Edition, 2014.
2. Abraham Silberschatz, lvin and Greg Gagne, Operating System Concepts,
John Wiley &Sons, Ine

3. Linux Kernel B

Term work should consist of 10 experiments covering all modules.
2. Journal must include at least 2 assignments on content of theory and practical of
“Operating System”
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3. The final certification and acceptance of term work ensures satisfactory performance of

laboratory work and minimum passing marks in term work.
4. Total 25 Marks (Experiments: 15-marks, Attendance Theory& Practical: 05-marks,
Assignments: 05-marks)
Practical Exam:
End-semester Practical and oral exam will be held based on the above syllabus and wall be
assessed as End Semester Examination Practical (ESEP).

N
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Teaching Scheme Credits Assigned
Course (Hrs.)
Code Course Name Pract ——
Theory rai A | Tutorial Theory | Practical " ;) "N\ Total
Analysis of
AIDSLA402 Algorithm Lab - 02 - - 01
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment
ESE
ISE MSE
Analysis of
AIDSL402 Algorithm -- -
Lab

Pre-requisite:
1. Basic knowledge of programming and data struc Lab

Program Outcomes addressed:
1. POI: Engineering knowledge

PO2: Problem analysis

PO4: Conduct investigations of co roblems

PO8: Individual and Collabotatiy€ tea

PO9: Communication

POL11: Life-long learning

AN i

Lab Objectives:
To introduce the me gning and analyzing algorithms.

2

3 pare the complexity of the algorithms for specific problems.

4. Use appropriate algorithms to solve computational problems

5. Implement advanced problem-solving techniques like backtracking and branch & bound
6. Understanding complexity classes through implementation and case studies.
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Suggested List of Experiments: LO Mapping
Sr. Title of Experiments
No.
1 Implementation of Selection Sort and Insertion Sort.
2 Implementation of Merge Sort and Quick Sort.
3 Implementation of Binary Search.
4 Implementation of Dijkstra’s Algorithm for Single Source Shortest
Path.
Implementation of Prim’s Algorithm for Minimum Spanning Tree
5
(MST).
6 Implement.ation of 0/1 Knapsack Problem using Dynamic LO1, LO3
Programming.
7 Implementation of Floyd-Warshall Algorithm all pair sh@rtest pat 1 LO3
8 Implementation of Longest Common Subse LO1 LO3
9 Implementation of the N-Queen Problem gfSing Backtrac LO1 LO3
10 Implementation of Rabin Karp String Matching Algorithm. LO1 LO3
11 Implementation of Graph Coloring alg@rithm. LO1 LO3
12 Write a case study on Complexity Classes: P, NP, NP-Hard, NP- LO2, LO3
Complete.
Textbooks:

1. Introduction to Algorit . Cormen, C. E. Leiserson, R. L. Rivest, and C. Stein

2. Fundamentals of Com Ellis Horowitz,Sartaj Sahni, and Sanguthevar
Rajasekaran is the seco iti ed by Orient BlackSwan in 2008.
Reference books:
1. Algorithms by Samj ,Christos Papadimitriou and Umesh Vazirani was
published by i

ork should include 10 experiments. At least 02 assignments covering the entire
ust be given on the content of theory of “Analysis of Algorithms”. The assignments
d be students’ centric and an attempt should be made to make assignments more
aningful, interesting and innovative. Term work will be assessed as Continuous Internal
Assessment Practical (CIAP).

Term work Marks:
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25 Marks (Total Marks) =15 Marks (Experiment) + 05 Marks (Assignments) + 05 Marks
(Attendance)

The final certification and acceptance of term work ensures satisfactory performance of
laboratory work and minimum passing marks in term work.

Practical Exam: (2 hours/ 25 Marks)

End-semester Practical and oral exam will be held based on the above syllabus and will be
conducted as End Semester Examination Practical (ESEP). Q
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Teaching Scheme (Hrs.) Credits Assigned
Course Code Course Name
Theory |Practical |Tutorial |Theory |[Practical |Tutorial |Total
AIDSLA403 Skill base Lab: - 2*%+2 - -- 02 - 02
Web Computing
and Networking

* Theory class to be conducted for full class

Course Code Course Examination Sche

Name Theory Marks Total
Course Assessment ESE
ISE
AIDSLA403 Skill base Lab: - 25 50
Web Computing
and Networking

Pre-requisite:
FEC104 — C-Programming

AIDSL304 — Skill Lab (Python Programming)
Program Outcomes Addressed:

POI1: Engineering Knowledge

PO2: Problem Analysis

PO3: Design/Development of Solu

PO4: Conduct investigations of co
POS5: Engineering Tool Usage
PO6: The Engineer and The Wae
PO7: Ethics

PO8: Individual and Collal
PO9: Communication

roblems

ts t6 HTML for making webpages
lents to CSS for formatting web pages

6. To orient students to Node.js for developing backend applications
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Lab Outcomes:
After successful completion of the course, students will be able to:
Identify and apply the appropriate HTML tags to develop a webpage
Identify and apply the appropriate CSS tags to format data on webpage
Construct responsive websites using Bootstrap
Use JavaScript to develop interactive web pages.
Construct front end applications using React.
Construct back end applications using Node.js/express

Module

Detailed Content

1.0

Web programming fundamentals

1.1

Working of web browser, HTTP protocol, HTTPS, DNS,
introduction, JSON introduction, URL, URI

1.2

break, colo onts, links,

HTML elements: headings, paragraphs, li
frames, lists, tables, images and forms.

1.3

Concept of CSS, Creating Style Sh
(Background, Text Format, Controlling g with block elements
and objects, Lists and Tables, CSS Id ox Model(Introduction,
Border properties, Paddlng Properties, Margin properties) CSS Advanced:
(Grouping, Dimension, Positioning, Floating, Align, Pseudo class,
Navigation Bar, Image/Sprit ttribute sector).

CSS Prope ies, CSS Styling 4

Self-Learning topic: welbsite using HTML and CSS.

2.0

Javascript

LO3

2.1

2.2

CthIlS, Events, Arrow functions, Setting CSS Styles
cript, DOM manipulation, Classes and Inheritance.

topic: Implement a search bar with live suggestions (like

Fundamentals

LO4

ation, Installing libraries, Folder and file structure, Components,
ponent lifecycle, State and Props, React Router and Single page
dpplications, Ul design, Forms, Events, Animations, Best practices.

Self-Learning topic: Simple React App like Random Joke Generator

4.0

Node. Js

LOS

4.1

Environment setup, First app, Asynchronous programming, Callback concept,

Event loops, REPL, Event emitter, Networking module, Buffers, Streams,
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File system, Web module.

Self-Learning topic: Web sockets and real time applications

5.0 Express 4

LOS

Introduction, Express router, REST API, Generator, Authentication,

A . . .
> sessions, Integrating with React

Self-Learning topic:

6.0 Advance React
Functional components- Refs, Use effects, Hooks, Flow architecture,

6.1 Model-View Controller framework, Flux, Bundling the application. W
ack.

Textbooks:

2. Learning React Functional Web Development with Reac ! , Eve Porcello,

O‘Reilly

3. Learning Redux, Daniel Bugl, Packt Publication
4. Learning Node.js Development, Andrew Mead, Packt Publishing
5. RESTful Web API Design with Node.js 10, Valentil®Bojinov, Packt/Publication

Reference Books:
1. Web Development with Node and Express, Ethan Brown, O‘Reilly
2. HTMLS5 Cookbook, By Christop itt, Kyle Simpson, O'Reilly Media
3. Core Python Applications Proggammi
Tools:

Online Resources:
Home | spoken-tutorial.org

Wesley J Chun Third edition Pearson Publication Software

LO
mapped

LO1, LO2

LO1, LO2,
LO4

user selects a country, its capital should be printed next to the list. Add CSS to customize the
roperties of the font of the capital (color, bold and font size).

LO1,LO2

4* |Validate the fields of registration page using regular expressions in JavaScript.

LO4
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5 [Design a basic website using Bootstrap. LO3
6* |React: Installation and Configuration. Create one application to handle events using React. LOS5
7 Make a single page application using React Router. LO5

8 [(Create a react application and make use of at least 4 hooks available in react. (Eg: Simple
counter application in react which uses StateHooks).

9* INode.Js :Installation and Configuration, Callbacks, Event loops
10* |A blog platform where users can create, edit, and delete posts, and view others' posts“usin
ExpressJs.

11* la)Setup a LAN network using Static/ Dynamic IPs and assign multiple IPs .
b)Using netstat and route commands of Linux, do the following:
e View current routing table

e Add and delete routes

e Change default gateway

c)Perform packet filtering by enabling IP forwarding using IR tables i
12* | Use simulator (Eg. NS2) to understand functioning of , CS

13* | An organization is granted the block 130.34.12.64/2¢/The organization néeds 4 subnets each
with equal no hosts. Design the sub networks, find ghe information about each n/w and
implement NAT.

14* | Perform File Transfer and Access using FTP.
15 [Mini Project based on the content of the syllabus (

students). LO6

Term Work (CIAP):

urnal submission.
1labus (Group of 2-3 students).

1 Term work should consist of 10 ex
2 Mini Project based on the contentof t
3 The final certification and
work and minimum passing
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Course Teaching Scheme Credits Assigned
Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial4i Total
Value
AIDSL404 Education - 04 - - 02
(UHV)
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment
ISE MSE
Value
AIDSL404 Education - -
(UHV)

Program Outcome mapped:
1. PO1: Engineering Knowledge — Apply mathema
complex problems.
2. PO2: Problem Analysis — Identify, formulate, and an:

principles.

3. PO3: Design/Development of
safety and sustainability consid
4. POA4: Investigation of Comple
solve engineering challenges.
5. POS: Engineering Tool U
for problem-solving.
6. PO6: The Engineer a

7. PO7: Ethics —

8. PO8: Indi

science, and’engineering fundamentals to solve

gineering problems using foundational

rinciples and professional responsibilities in engineering practice.
Collaborative Team Work — Function effectively as an individual and as a member

cation — Communicate complex engineering activities effectively through reports,
d instructions.
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Course Objectives:
1. To introduce the fundamental concepts of human values, including intrinsic and
extrinsic values, and their relevance to personal and professional development in t
context of IT engineering.

2. To explore the principles of Universal Human Values (UHV), emphasizi
awareness, self-exploration, and the application of tools like the JOHARI w4
SWOT analysis in the IT profession.

3. To study the different levels of harmony—within oneself, in the fany
nature—and apply these concepts to achieve a balanced and fulfillig
the fast-paced IT industry.

4. To comprehend the key aspects of professional ethics in IT, J i ) standards,
work ethics, and moral issues such as data prlvacy, cybersec

significance in person al Sontexts, particularly in the IT industry.

e Explore and Intern man values to guide personal behavior and
professional conduct 1n les,such as software development, data analysis, and
cybersecurity.

and Uphold (Apply & Evaluate) integrity and ethical principles in

ional and public service contexts, fostering empathy and compassion in IT

s that impact society.

orate and Implement (Create & Apply) human values into IT practices, ensuring
technology development aligns with ethical, social, and environmental

considerations.
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Course Modules and Topics:

Module
No.

Unit
No.

Topics

1.0

Introduction to Human Values and Their Relevance in IT

1.1

Definition, Intrinsic & Extrinsic values, Shalom Schwartz's Theory of B
Human Values, Value education: Need, Basic Guidelines and Scope
exploration, Happiness and Prosperity, Harmony, Self-awareness:
window and SWOT analysis

1.2

Ethical Challenges in IT: Data privacy, cybersecurity, Al g
intellectual property rights

2.0

Understanding Human Beings and Har
Existence

2.1

Human beings as a combination of the
Abraham Maslow's Hierarchy of Need assificationetween [ & Body,
Co-existence, Harmony in Self: Swasth

LO3

2.2

Harmony in the Famil derstanding Values in Human Relationships,
Differentiation in re

LO3

23

Harmony in the So
Comprehensive Hu
Interconnectedness and
of Nature

ny in Nature -- Understanding the
al Bulfilment, Understanding the Four Orders

LO3, LO6

3.0

LO4

31

fistics, Profession, Professionalism, Morality, Moral
fession, Understanding Ethics, Ethical Standards, Work
¢ Ethics

LO4

iries, Kohlberg's Theory, Heinz Dilemma, Gilligan's Theory,
heories

LO4

ical Challenges in IT: Data privacy, cybersecurity, Al ethics, and
llectual property rights

LO4

thics, Integrity, and Aptitude in IT

LOS

Essence, determinants, and consequences of ethics in human actions,

Dimensions of ethics, Ethics in private and public relationships

LOS
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Module | Unit

No. | No. Topics LO

Key contributions from Indian and global moral thinkers and philosophers,
4.2 lemphasizing integrity, impartiality, and non-partisanship in professional
settings

Upholding objectivity and dedication to public service, Cultivating
4.3 |empathy, tolerance, and compassion, with a focus on their application j
and public welfare

5.0 Understanding Harmony in Nature and Sustainable IT Pr3

Concept of harmony in Nature: Meaning o

5.1 f harmony in
* |with Nature -- causes, Implications of dish%'
Maintaining harmony with nature: Ha y through mutual
5. the four orders in nature, Harmony throfigh symbiotic relationship with LO6

nature, Achieving competence in main
professional life

Sustainable IT Practices: Green computin cfficient algorithms, and LO6

>3 eco-friendly technology development

LO2, LOS,

6.0 LO6

LO2,LOS,
LO6

Students
huma

LOS, LO6

Te
. S. A Textbook on Professional Ethics and Human Values. 4th Edition.

ge Irfternational Publishers, 2021.

R.R., Sangal, R., & Bagaria, G.P. 4 Foundation Course in Human Values and
essional Ethics. 3rd Edition. Excel Books, 2019.

hosla, Vaishali R., & Bhagat, Kavita. Human Values and Professional Ethics. 2nd
dition. Macmillan Education, 2020.

Harris, C.E., Pritchard, M.S., & Rabins, M.J. Engineering Ethics: Concepts and Cases.
6th Edition. CENGAGE Learning, 2019.
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5. Murthy, PSR. [Indian Culture,
Publications, 2022.

Reference Books:

1.

Online References:

1. hitps:/fdp-siaicte-indi index.pl

Kumar, Niraj. Lexicon for Ethics, Integrity & Aptitude for IAS General Studies Paper IV

2nd Edition. McGraw Hill Education, 2023.
Subba Rao, G., & Roy Chowdhury, P. N. Ethics, Integrity & Aptitude. 3rd

McGraw Hill Education, 2020.

2. https://example.com/

Course Assessment:

Internal Assessment Method (With Rubrics)
The internal assessment will consist of Continu
based on Assignments, Case Studies, Presentati

Values and Professional Ethics. 4th Edition. BS

Human Values

Assessment Weightage .
Component % )g g Evaluation
xcellent (5): Demonstrates deep understanding with
i examples
Assignment on od (4): Good understanding with relevant examples
20% isfactory (3): Basic understanding with minimal

Stu

eds Improvement (2): Partial understanding with errors
oor (1): Little to no understanding

- Excellent (5): In-depth analysis with ethical theories and

solutions
- Good (4): Covers major ethical aspects with examples

- Satisfactory (3): Identifies ethical concerns with some

analysis
- Needs Improvement (2): Limited understanding with
minor errors

- Poor (1): Lacks analysis and ethical reasoning

- Excellent (5): Well-structured, engaging, innovative ideas
- Good (4): Clear and logical presentation with good
insights

- Satisfactory (3): Covers major points but lacks depth
- Needs Improvement (2): Some points missing, lacks

clarity

- Poor (1): Unstructured lacks coherence
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- Excellent (5): Thoughtful reflection, well-articulated
impact

Reflection Report on 20% - Good (4): Covers personal learning and impact clearly
Practicum Project - Satisfactory (3): General reflection with limited dggth
- Needs Improvement (2): Superficial
- Poor (1): Minimal effort lacks insight

- Excellent (5): Actively participates, provide
contributions

Participation in - Good (4): Engaged, contributes
Discussion & [ 20% - Satisfactory (3): Participates but with
Engagement - Needs Improvement (2): Rarely pa
effort

- Poor (1): No participation

Examples of Practicum Projects for Community En ent and IT for Social

The practicum project aims to encourage studentgfto apply Universal Human Values (UHV)
and Ethics in IT to solve real-world societal chidllenges. Below fare some project ideas along
with explanations of how they integrate human values and ethics;

Digital Literacy Program for Underprivileged Communities

Objective: Create and conduct workshops to educatmrginalized communities about basic

computer skills, cybersecurity a nd digital payments.

Implementation:
e Design an easy-to-und cu on digital literacy.

in rura ools or community centers.

plication for learning digital skills.

e Conduct workshops/we
Develop a simple mobile/

Collect and train data on cyberbullying-related words & phrases.
e Implement a Natural Language Processing (NLP)-based chatbot to detect abusive content.
e Educate students on ethical social media behavior and reporting mechanisms.
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e Partner with schools/colleges to deploy the model in their IT systems.
Human Values & Ethics Integration:

e Respect & Non-Partisanship — Encourage online respectful interactions.

e Fairness & Objectivity — Ensure non-biased Al in content moderation.

e Safety & Privacy — Protect users' personal data and identity.

Green Computing Awareness & E-Waste Management App
Objective: Develop an app to educate users on sustainable IT practices and provi
collection service.
Implementation:

e Create an app that guides users on green computing practices.

e Provide nearby e-waste collection centers and reward users for
e Conduct IT industry awareness campaigns on energy-efficie
e Promote the use of renewable energy in data cent

Human Values & Ethics Integration:

e Environmental Sustainability — Encoura
e Social Responsibility — Spread awarenes
e Harmony in Nature — Minimize IT sect

Cybersecurity Awareness Chatbot for Senior Citizen
Objective: Build a WhatsApp or Telegram chatbot that assists senior citizens in identifying and
avoiding online scams, phishin
Implementation:

e Develop an Al chatbo i on online scams.

e Create step-by-step tut n safe infernet banking and social media usage.

Al Ethics Awareness in IT Companies & Colleges
Objective: \Develop an interactive website or mobile app to educate IT professionals and
students on gthical Al usage and biases in Al systems.

ovide interactive case studies on Al bias, privacy, and ethical dilemmas.
Conduct quiz-based learning to test Al ethical understanding.

e Collaborate with IT professionals and faculty to design real-world scenarios.
e Ensure alignment with global Al ethics standards (e.g., IEEE, EU Al Act).

Human Values & Ethics Integration:
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e Integrity & Fairness — Ensure unbiased Al algorithms.
e Public Interest — Educate developers on responsible Al implementation.
e Transparency — Promote explainable and fair Al decision-making.

Mobile App for Volunteer & Donation Matching

Objective: Develop a volunteer-matching platform that connects IT professionals and

with social organizations in need of technical assistance.

Implementation:
e Allow users to register their skills (app development, cybersecurity, etc.)
e Connect them with NGOs or community projects that require IT supp,
e Enable secure crowdfunding and donation tracking for transparency.
e Promote projects focused on digital inclusion and education.

Human Values & Ethics Integration:
e Social Responsibility — Encourage IT profession
e Transparency & Trust — Maintain fair donat#én tracking.
e Empathy & Compassion — Align IT skill

Objective: Conduct a hands-on ethical hackin
penetration testing and cybersecurity best practices.
Implementation:

e Develop training modul

i€al hacking, cryptography, and network security.
e Conduct capture-the-
e Educate students on re

ersecurity challenges for hands-on learning.

e Partner with cybersec
Human Values & Ethics Integrati

Al-based sign language recognition system to help hearing-impaired
munjiCate using real-time gesture recognition.

artner with special education institutes and NGOs for deployment.
Ensure open-source availability for future development.
Human Values & Ethics Integration:
e Inclusion & Accessibility — Bridge communication gaps for disabled individuals.
e Fairness & Transparency — Ensure Al is unbiased across different sign languages.
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Social Welfare — Enhance digital accessibility for differently-abled people.

e Project Submission & Reflection Report
After completing the practicum project, students will submit a reflective report covering:

1. Project Objective & Problem Statement
Implementation Details & Challenges Faced
Human Values & Ethics Integrated

Impact Assessment & Learning Outcomes
Future Improvements & Scalability

A A

Evaluation Rubric:
Excellent (5): Clear objectives, strong ethical integration, sig

Good (4): Good ethical integration, minor improvement aregs

Poor (1): Unclear project execution, little rglevance to human values.
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Code Course Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial
AtDsm4o1 | Mini Project - 02 - - 01
1B
Examination Scheme
Course Course Theory Marks
Code Name Course Assessment ESE CIAP
ISE MSE
AIDSM401 Da““;?;“eCt - - -

Program Outcomes addressed:
1. POL1: Engineering knowledge
PO2: Problem Analysis
PO3: Design/Development of Solutio
PO4: Conduct investigations of comp roblems
POS5: Engineering Tool Usage
PO6: The Engineer & The World
PO7: Ethics
PO8: Individual &
PO9: Communicatjon
. PO10: Project Ma
. PO11: Life-Long lea

ve Team work

SISO XN LR WD

— o

Objectives
1. To acquaint
problem.

ith, the proc identifying the needs and converting it into the

oblems based on societal /research needs.

owledge and skill to solve societal problems in a group.

cvelop interpersonal skills to work as a member of a group or leader.

Deduce the proper inferences from available results through theoretical/ experimental
/simulations.

Analyze the impact of solutions in societal and environmental context for sustainable
development.

6. Apply standard norms of engineering practices.

7. Develop skills in written and oral communication.

8. Illustrate capabilities of self-learning in a group, which leads to life-long learning.
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‘ 9. Explain project management principles during project work.

Guidelines for Mini Project

1. Students shall form a group of 3 to 4 students, while forming a group shall not be
allowed for less than three or more than four students, as it is a group activity.

2. Students should do survey and identify needs, which shall be converted in
problem statement for mini project in consultation with faculty supervisor/he
department/internal committee of faculties.

3. Students shall submit implementation plan in the form of Gantt/PERT/
which will cover weekly activity of mini project.

4. A logbook to be prepared by each group, wherein group can recorg
progress, guide/supervisor can verify and record notes/comments.

focus shall be on self-learning.
6. Students in a group should understand proble
solution and select best possible solution in co
7. Students shall convert the best solutio
components of their domain areas and de
8. The solution to be validated with proper
standard format of University of Mumbai.
9. With the focus on self-learning, innova
entrepreneurship quality development within the students through the Mini Projects,
it is preferable that a sin jegt of appropriate level and quality to be carried out
in two semesters by al of the students. i.e. Mini Project 1 in semester I1I
and IV. Similarly, Mi
10. However, based on th
recommendations, if t osed Mini Project adhering to the qualitative aspects
mentioned above gets comp i odd semester, then that group can be allowed to
- of the Mini Project with suitable

Guidelines f 0f Mini Project: Term Work
will be assessed as Continuous Internal Assessment Practical (CIAP).

h institute. The progress of mini project to be evaluated on continuous basis,

um two reviews in each semester.

ontinuous assessment focus shall also be on each individual student, assessment

bsed on individual’s contribution in group activity, their understanding and response to

questions.

Distribution of Term work marks for both semesters shall be as below.
1. Marks awarded by guide/supervisor based on logbook: 10
2. Marks awarded by review committee 10
3. Quality of Project report 05
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The review/progress monitoring committee may consider the following points for assessment
based on either one year or half year project as mentioned in general guidelines.
One-year project:

e In the first semester the entire theoretical solution shall be ready, includin
components/system selection and cost analysis. Two reviews will be conducted b,
the presentation given by the students’ group.

= First shall be for finalization of problem
= Second shall be on finalization of proposed solution of problem.

e In the second semester the expected work shall be procurement of con
building of working prototype, testing and validation of results baseg
in an earlier semester.

»  The first review is based on the readiness of building a
conducted.
= Second review shall be based on poster pres
model in last month of the said semester
Half-year project:
e In this case in one semester students’ gro
including,
= Identification of need/problem
=  Proposed final solution
*  Procurement of components/systems
=  Building prototype t]
e Two reviews will be
=  First shall be for izati roplem and proposed solution
= Second shall be

shall complete project in all aspects

Full functioning of working model as per stated requirements.
ffective use of skill sets.

. Effective use of standard engineering norms.

12. Contribution of an individual’s as member or leader.

13. Clarity in written and oral communication.
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e In one year, project, first semester evaluation may be based on the first six criteria’s
and the remaining may be used for second semester evaluation of performance of
students in mini project.

e In the case of half year project all criteria’s in generic may be considered for
evaluation of performance of students in mini project.

Guidelines for Assessment of Mini Project Practical/Oral Examination:

e The report should be prepared as per the guidelines issued by the University of
Mumbai.

e Mini Project shall be assessed through a presentation and demonstragio
model by the student project group to a panel of Internal and Exterya
preferably from industry or research organization’s having experience 0
five years approved by head of Institution.

¢ Students shall be motivated to publish a paper based on t
Conferences/students competitions.

Mini Project shall be assessed based on the followihg points.
1. Quality of problem and Clarity

Innovativeness in solutions

Cost effectiveness and Societal impa

Full functioning of working model as p

Effective use of skill sets

Effective use of sta ificering norms

i A S

Oral & Practical exam
Based on the e M401 Mini Project End Semester Examination
Practical (ES

Internal Assessment:

s subject

ists one Mid Semester Examination (MSE) of 20 marks and In Semester
) of 20 marks. The MSE to be conducted based on 50 % syllabus with duration of

ation (ISE) of 15 marks. The MSE to be conducted based on 50 % syllabus with duration of
one hour.
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In Semester Examination (ISE)

SE 20 marks = 05 marks attendance +15 marks for Activities.

ISE 15 marks = 05 marks attendance +10 marks for Activities.

The Rubrics for activities are as follows. The activities will be decided by course in charge 4nd%

by HoD.
Sr.No Rubrics
1 Multiple Choice Questions (Quiz)
2 Literature review of papers/journals
3 Participation in event/ workshop/ talk / competition
report and certificate of participation relevant to
4 Extra Experiments/ Virtual Lab 05 marks
5 Content beyond syllabus presentation 05 marks
6 Wins in the event/competiti ckaghon pertaining to the course 10 Marks
7 g:lslz sali(i}ﬁel)sr;zeggitige grou sion, technical debate on recent 10 Marks
8 NPTEL/ Coursera/ Ude OOC Certificate course for 4 weeks or 10 Marks
more
9 Creating Proof g 10 Marks
10 Marks
10 Marks
f certification exam should be within the term and in case a student is
able complete the certification, the grading has to be done accordingly.
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For 02 credit - 60 marks subject
Assessment consists of one Mid Semester Examination (MSE) of 15 marks and In Semiester
Examination (ISE) of 15 marks. The MSE to be conducted based on 50 % syllabus with duration
hour.
In Semester Examination (ISE)
SE 20 marks = 05 marks attendance +15 marks for Activi
ISE 15 marks = 05 marks attendance +10 marks for Aeti
The Rubrics for activities are as follows. The activities will be decide d approved
by HoD.
Sr.No Rubrics Marks
1 Multiple Choice Questions (Quiz) 05 Marks
2 Literature review of papers/journals 05 Marks
Participation in event/ workshop/ talk / com owed by small
3 . o i 05 Marks
report and certificate of participation relevant to the subject
05 marks
05 marks
gtition/hackathon pertaining to the course 10 Marks
sroup discussion, technical debate on recent 10 Marks
rsera/ Udemy/any MOOC Certificate course for 4 weeks or 10 Marks
10 Marks
10 Marks
GATE Based Assignment test/Tutorials etc 10 Marks
*For sr.no.8, the date of certification exam should be within the term and in case a student is
unable complete the certification, the grading has to be done accordingly.
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