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Vision

To achieve academic excellence and strengthen the skills to meet emergingchallenges of computer

science and engineering.

Mission

MI:  To impart strong theoretical foundation in the field of ComputerScience and Engineering

accompanied with extensive practical skills.

M2:  To inculcate research and innovation spirit through interaction withindustry and carry out
projects that address societal needs.

M3:  Instill professional ethics and values with a concern for environment.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)

B.E. in Computer Science and Engineering -Scheme of Teaching and Examinations 2023
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2023-24)
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1 BS 22MAT31A Discrete Mathematics-I TD: MAT, PSB: MAT 2 2 0 03 50 50 100 3
2 IPCC 22CSE32 Data Structures (Integrated) TD: CSE, PSB: CSE 3 0 2 03 50 50 100 4
3 | Ipcc 22CSE33 Digital Design and Computer TD: CSE,PSB:CSE | 3 | o 2 03 | s0 50 100 | 4
Organization (Integrated)
4 PCC 22CSE34 Operating Systems TD: CSE, PSB: CSE 2 2 0 03 50 50 100 3
6 ETC 22CSE35 Introduction to Web Technology TD: CSE, PSB: CSE 3 0 0 03 50 50 100 3
7 AEC 22CSE36 |Unix and Shell Programming (Integrated)| TD: CSE, PSB: CSE 2 0 2 03 50 50 100 3
Total 300 300 600 20
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PCC: Professional Core Course, PCCL: Professional Core Course laboratory, UHV: Universal Human Value Course, MC: Mandatory Course (Non-credit), AEC: Ability
Enhancement Course, SEC: Skill Enhancement Course, L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE:
Semester End Evaluation. K : The letter in the course code indicates common to all the stream of engineering. PROJ: Project /Mini Project. PEC: Professional Elective

Course.
Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—

Learning hours (L : T : P) can be considered as (3:0:2)or (2:2:2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be
evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation
governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2022-23

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service Scheme (NSS), Physical Education
(PE)(Sports and Athletics), and Yoga(YOG) with the concerned coordinator of the course during the first week of Ill semesters. Activities shall be carried out between IiI
semester to the VI semester (for 4 semesters). Successful completion of the registered course and requisite CIE score is mandatory for the award of the degree. The
events shall be appropriately scheduled by the colleges and the same shall be reflected in the calendar prepared for the NSS, PE, and Yoga activities. These courses shall
not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the course is mandatory for the award of degree.
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Global Academy

(An Autonomous Institution, affiliated to VTU, Belagavi, rec
B.E. in Computer Science and Engineering

of Technology

ognized by Karnataka and Approved by AICTE, New Delhi.)
-Scheme of Teaching and Examinations 2023

NAAC ¢%

Outcome Based Education (OBE) and Choice Based Credit System (CBCS) T
(Effective from the academic year 2023-24)
IV SEMESTER
_ Teaching Hours /Week Examination
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1 BS 22MAT41A Discrete Mathematics-I| TD: MAT, PSB: MAT| 2 2 0 03 50 50 100 3
Object Oriented P i ith J
2 | Ipcc 22CSE42 ject riented Programming with Java | _ CSE,PSB:CSE | 3 | o | > 03 | s0 50 | 100 | 4
(Integrated)
3 | Ipcc 22CSE43 Design and Analysis of Algorithms | CSE,PSB:CSE | 3 | o | » 03 | s0 50 | 100 | 4
(Integrated)
4 PCC 22CSE44 Software Engineering TD: CSE, PSB: CSE 2 2 0 03 50 50 100 3
Data Visualization
6 ETC 22CSE45 TD: CSE, PSB: CSE 3 0 0 03 50 50 100 3
(Integrated)
5 AEC 22CSE46 Full Stack Frameworks -Frontend TD: CSE, PSB: CSE ) 0 ) 03 50 50 100 3
(Integrated)
Total 300 300 600 20
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PCC: Professional Core Course, PCCL: Professional Core Course laboratory, UHV: Universal Human Value Course, MC: Mandatory Course (Non-credit), AEC: Ability
Enhancement Course, SEC: Skill Enhancement Course, L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE:
Semester End Evaluation. K : The letter in the course code indicates common to all the stream of engineering. PROJ: Project /Mini Project. PEC: Professional Elective
Course.

Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—
Learning hours (L : T : P) can be considered as (3 : 0: 2) or (2 : 2 : 2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be
evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation
governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2022-23

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service Scheme (NSS), Physical Education
(PE)(Sports and Athletics), and Yoga(YOG) with the concerned coordinator of the course during the first week of Ill semesters. Activities shall be carried out between IlI
semester to the VI semester (for 4 semesters). Successful completion of the registered course and requisite CIE score is mandatory for the award of the degree. The
events shall be appropriately scheduled by the colleges and the same shall be reflected in the calendar prepared for the NSS, PE, and Yoga activities. These courses shall
not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the course is mandatory for the award of degree.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)

B.E. in Computer Science and Engineering -Scheme of Teaching and Examinations 2023
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2023-24)
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V SEMESTER
_ Teaching Hours /Week Examination
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1 | HsMms 22CSE51 Management, Economics and Finance for IT TD: CSE 3 0 0 03 50 50 100 3
Engineers PSB: CSE
TD: CSE
2 IPCC 22CSE52 Database Management Systems 2 2 2 03 50 50 100 4
PSB: CSE
TD: CSE
3 PCC 22CSES3 Computer Networks 3 2 0 03 50 50 100 4
PSB: CSE
4 |pccL | 22csEs4 Full Stak Framework TO-CSE 0o | o 2 03 50 50 100 | 1
(Back End) PSB: CSE
. . TD: CSE
5 PEC 22CSE55x Professional Elective - | 3 0 0 03 50 50 100 3
PSB: CSE
6 | PROJ 22CSEP56 Mini Project h: GIE 0 0 4 03 100 100 2
PSB: CSE
7 AEC 22RMIK57 Research Methodology and IPR Any Department 2 2 0 03 50 50 100 3
8 | Mc | 22cvks8 Environmental Studies TD: CV/Env/Chem |, | 4 0 02 | 50 50 100 | 2
PSB:CV
22NSK59 National Service Scheme (NSS) NSS coordinator
22PEK59 Physical Education (PE) (Sports and Physical Education
9 MC Athletics) Director 0 0 2 100 100 0
22YOKS59 Yoga Yoga Teacher
-
Total ﬂ Y. Vrsandonl. . Mn (D 550 | 350 | 900 |22




Professional Elective Course - |

22CSE55A Computer Graphics 22CSE55C Theory of Computation

22CSE55B Robotic Process Automation 22CSE55D Distributed Systems

PCC: Professional Core Course, PCCL: Professional Core Course laboratory, UHV: Universal Human Value Course, MC: Mandatory Course (Non-credit), AEC: Ability
Enhancement Course, SEC: Skill Enhancement Course, L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE:
Semester End Evaluation. K : The letter in the course code indicates common to all the stream of engineering. PROJ: Project /Mini Project. PEC: Professional Elective
Course.

Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—
Learning hours (L : T : P) can be considered as (3 : 0: 2) or (2 : 2 : 2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be
evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation
governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2022-23

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service Scheme (NSS), Physical Education
(PE)(Sports and Athletics), and Yoga(YOG) with the concerned coordinator of the course during the first week of Ill semesters. Activities shall be carried out between il
semester to the VI semester (for 4 semesters). Successful completion of the registered course and requisite CIE score is mandatory for the award of the degree. The
events shall be appropriately scheduled by the colleges and the same shall be reflected in the calendar prepared for the NSS, PE, and Yoga activities. These courses shall
not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the course is ma ndatory for the award of degree.

Mini-project work: Mini Project is a laboratory-oriented/hands on course that will provide a platform to students to enhance their practical knowledge and skills by the
development of small systems/applications etc. Based on the ability/abilities of the student/s and recommendations of the mentor, a single discipline or a
multidisciplinary Mini- project can be assigned to an individual student or to a group having not more than 4 students.

CIE procedure for Mini-project:

(i) Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and two faculty members of the Department,
one of them being the Guide. The CIE marks awarded for the Mini-project work shall be based on the evaluation of the project report, project presentation skill, and
question and answer session in the ratio of 50:25:25. The marks awarded for the project report shall be the same for all the batches mates.

(i) Interdisciplinary: Continuous Internal Evaluation shall be group-wise at the college level with the participation of all the guides of the project.

The CIE marks awarded for the Mini-project, shall be based on the evaluation of the project report, project presentation skill, and question and answer session in the
ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates.

No SEE component for Mini-Project.

Professional Elective Courses (PEC): A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and
Technology curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of engineering. Each
group will provide an option to select one course. The minimum number of students’ strengths for offering a professional elective is 10. However, this conditional shall
not be applicable to cases where the admission to the program is less than 10.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)

B.E. in Computer Science and Engineering

-Scheme of Teaching and Examinations 2023

Outcome Based Education (OBE) and Choice Based Credit System (CBCS)

(Effective from the academic year 2023-24)
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i TD: CSE 2 2 03 | 50 50 100 | 4
1 IPCC 22CSE61 Cloud Computing PSB: CSE
2 PCC 22CSE62 Machine Learning PSB: CSE
. . TD: CSE 3 0 100 3
3 PEC 22CSE63x Professional Elective - II 0 0 3 50 50
PSB: CSE
4 OEC 22CSE64x Open Elective - | TD: CSE 3 0 0 03 50 50 100 3
PSB: CSE
. . TD: CSE =
5 PROJ 22CSEP65 Major Project Phase - | 0 0 4 03 100 100 2
PSB: CSE
- - TD: CSE 0 0 2 03| s 50 100 1
6 PCCL | 22CSEL66 Machine Learning Lab PSB: CSE 0
B ] If the course is offered as a Theory
, At s Ability Enhancement Course/ Skill Development g‘D & PSB(:j 1 l 0 ' 0 l 01 50 50 100 1
/ X Course - il aRCerne If course is offered as a practical
SDC Department
0 0 2
22NSK68 National Service Scheme (NSS) NSS coordinator
i i Physical Education
22PEK6S Physical Education .(PE) (Sports and y : 0 0 2 100 N 100 0
8 MC Athletics) Director
22YOK68 Yoga Yoga Teacher
9 IKS 22IKSK69 Indian Knowledge System Any Department 0 0 01 50 50 100 0
10 MC 22UHV69 Universal Human Values Any Department 0 0 01 50 50 100 0
W Total 600 400 1000 18
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Professional Elective Course

22CSE63A Blockchain Technology 22CSE63B lCompiIer Design
22CSE63C Computer Vision 22CSE63D |Advanced Java
Open Elective Course

22CSE64A Introduction to Data Structures 22CSE64B Fundamentals of Operating Systems
22CSE64C Mobile Application Development 22CSE64D Introduction to Al

Ability Enhancement Course / Skill Enhancement Course - 1lI
22CSE67A Android App Development 22CSE67B MongoDB
22CSE67C Selenium Testing 22CSE67D DevOps

PCC: Professional Core Course, PCCL: Professional Core Course laboratory, UHV: Universal Human Value Course, MC: Mandatory Course (Non-credit), AEC: Ability
Enhancement Course, SEC: Skill Enhancement Course, L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE:
Semester End Evaluation. K : The letter in the course code indicates common to all the stream of engineering. PROJ: Project /Mini Project. PEC: Professional Elective
Course. PROJ: Project Phase -1, OEC: Open Elective Course

Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—
Learning hours (L : T : P) can be considered as (3 : 0: 2) or (2 : 2 : 2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be
evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation
governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2022-23

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service Scheme (NSS), Physical Education
(PE)(Sports and Athletics), and Yoga(YOG) with the concerned coordinator of the course during the first week of Ill semesters. Activities shall be carried out between IlI
semester to the VI semester (for 4 semesters). Successful completion of the registered course and requisite CIE score is mandatory for the award of the degree. The
events shall be appropriately scheduled by the colleges and the same shall be reflected in the calendar prepared for the NSS, PE, and Yoga activities. These courses shall
not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the course is mandatory for the award of degree.

Professional Elective Courses (PEC): A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and
Technology curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of engineering. Each
group will provide an option to select one course. The minimum number of students’ strengths for offering professional electives is 10. However, this conditional shall
not be applicable to cases where the admission to the program is less than 10.

Open Elective Courses:

Students belonging to a particular stream of Engineering and Technology are not entitled to the open electives offered by their parent Department. However, they can
opt for an elective offered by other Departments, provided they satisfy the prerequisite condition if any. Registration to open electives shall be documented under the
guidance of the Program Coordinator/ Advisor/Mentor. The minimum numbers of students’ strength for offering Open Elective Course is 10. However, this condition
shall not be applicable to class where the admission to the program is less than 10.

Project Phase-I : Students have to discuss with the mentor /guide and with their help he/she has to complete the literature survey and prepare the report and finally
define the problem statement for the project work.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Computer Science and Engineering -Scheme of Teaching and Examinations 2023 .
Outcome Based Education (OBE) and Choice Based Credit System (CBCS) e
(Effective from the academic year 2023-24)

Scheme A- VIl SEMESTER (Swappable Vil and VIII SEMESTER)

_ Teaching Hours /Week Examination
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. TD: CSE
1 IPCC 22CSE71 Deep Learning 3 0 2 03 50 50 100
PSB: CSE
. TD: CSE
2 IPCC 22CSE72 Cryptography & Network Security PSB: CSE 3 0 2 03 50 50 100
TD: CSE
3 PCC 22CSE73 Internet of Things 3 2 0 03 50 50 100
PSB: CSE
] ] TD: CSE
4 PEC 22CSE74x Professional Elective-Ill 3 0 0 03 50 50 100
PSB: CSE
5 | OEC | 22CSE75x Open Elective- Il e 3 | o] o o1 | so | 50 | 100
6 PROJ | 22CSEP76 Major Project Phase-l| - 0 0 12 03 100 100 200
Total 400 300 700
Professional Elective Course
22CSE74A Data Warehousing Techniques 22CSE74C Augmented Reality and Virtual Reality
22CSE74B Natural Language Processing 22CSE74D Big Data Analytics
Open Elective Course
22CSE75A Introduction to DBMS 22CSE75C Software Engineering
22CSE75B Introduction to Algorithms 22CSE75D Introduction to Networks
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PCC: Professional Core Course, PCCL: Professional Core Course laboratory, PEC: Professional Elective Course, OEC: Open Elective Course PR: Project Work, L: Lecture, T:
Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE: Semester End Evaluation. TD- Teaching Department, PSB: Paper Setting department,
OEC: Open Elective Course, PEC: Professional Elective Course. PROJ: Project work

Note: VIl and VIl semesters of IV years of the program
(1) Institutions can swap the VIl and VIII Semester Schemes of Teaching and Examinations to accommodate research internships/ industry internships after the Vi

semester.
(2) Credits earned for the courses of VIl and VIl Semester Scheme of Teaching and Examinations shall be counted against the corresponding semesters whether the Vil or VIl semesters
is completed during the beginning of the IV year or the later part of IV years of the program.

Professional Elective Courses (PEC): A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and Technology
curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of engineering. Each group will provide an option to
select one course. The minimum number of students’ strengths for offering professional electives is 10. However, this conditional shall

not be applicable to cases where the admission to the program is less than 10.

Open Elective Courses:

Students belonging to a particular stream of Engineering and Technology are not entitled to the open electives offered by their parent Department. However, they can opt for an elective
offered by other Departments, provided they satisfy the prerequisite condition if any. Registration to open electives shall be documented under the guidance of the Program
Coordinator/ Advisor/Mentor. The minimum numbers of students’ strength for offering Open Elective Course is 10. However, this condition shall not be applicable to class where the
admission to the program is less than 10.

PROJECT WORK (21MEP75): The objective of the Project work is
(i) To encourage independent learning and the innovative attitude of the students.
(ii) To develop interactive attitude, communication skills, organization, time management, and presentation skills.
(iii) To impart flexibility and adaptability.
(iv) To inspire team working.
(v) To expand intellectual capacity, credibility, judgment and intuition.
(vi) To adhere to punctuality, setting and meeting deadlines.
(vii) To install responsibilities to oneself and others.
(viii)To train students to present the topic of project work in a seminar without any fear, face the audience confidently, enhance communication skills, involve ingroup
discussion to present and exchange ideas.
CIE procedure for Project Work:
(1) Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and two senior faculty members of the Department,
one of whom shall be the Guide.
The CIE marks awarded for the project work, shall be based on the evaluation of the project work Report, project presentation skill, and question and answer session in the ratio
50:25:25. The marks awarded for the project report shall be the same for all the batch mates.
(2) Interdisciplinary: Continuous Internal Evaluation shall be group-wise at the college level with the participation of all guides of the college. Participation of external
guide/s, if any, is desirable. The CIE marks awarded for the project work, shall be based on the evaluation of project work Report, project presentation skill, and question and answer
session in the ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates.
SEE procedure for Project Work: SEE for project work will be conducted by the two examiners appointed by the University. The SEE marks awarded for the project work
shall be based on the evaluation of project work Report, project presentation skill, and question and answer session in the ratio 50:25:25.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Computer Science and Engineering -Scheme of Teaching and Examinations 2023
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2023-24)

Scheme A- VIl SEMESTER (Swappable VIl and VIIl SEMESTER)

Teaching Hours /Week Examination
= E - § 'g a . s ® £ ? 2 2 £
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22CSE81 : : i TD: GSE
1 PEC X Professional Elective -1V (Online Courses) PSB: CSE 3 0 0 03 50 50 100 3
TD: CSE
2 OEC | 22CSE82x Open Elective - Ill (Online Courses) PSB: CSE 3 0 0 03 50 50 100 3
3 INT 22CSEI83 Internship (Industry/Research) (14 - 20 weeks) - 0 0 12 03 100 100 200 10
Total 200 200 400 16
Professional Elective Course (Online courses)
22CSE81A BOS will publish courses based on the availability 22CSE81C BOS will publish courses based on the availability
22CSE81B BOS will publish courses based on the availability 22CSE81D BOS will publish courses based on the availability
Open Elective Courses (Online Courses)
22CSE82A BOS will publish courses based on the availability 22CSE82C BOS will publish courses based on the availability
22CSE82B BOS will publish courses based on the availability 22CSE82D BOS will publish courses based on the availability

L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE: Semester End Evaluation. TD- Teaching Department, PSB:
Paper Setting department, OEC: Open Elective Course, PEC: Professional Elective Course. PROJ: Project work, INT: Industry Internship / Research Internship / Rural

Internship
10 Bapobabon. Yy,
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Note: VIl and Vil semesters of IV years of the program
Swapping Facility
e Institutions can swap VIl and VIll Semester Scheme of Teaching and Examinations to accommodate research internships/ industry internships/Rural Internship after
the VI semester.
e Credits earned for the courses of VIl and VIIl Semester Scheme of Teaching and Examinations shall be counted against the corresponding semesters whether Vil or VIII
semester is completed during the beginning of IV year or later part of IV year of the program.
Elucidation:
At the beginning of IV years of the program i.e., after VI semester, VIl semester classwork and VIl semester Research Internship /Industrial Internship / Rural Internshipshall be
permitted to be operated simultaneously by the University so that students have ample opportunity for an internship. In other words, a good percentage of the class shall attend
VIl semester classwork and a similar percentage of others shall attend to Research Internship or Industrial Internship or Rural Internship.
Research/Industrial /Rural Internship shall be carried out at an Industry, NGO, MSME, Innovation centre, Incubation centre, Start-up, centre of Excellence (CoE), Study Centre
established in the parent institute and /or at reputed research organizations/institutes.
The mandatory Research internship /Industry internship / Rural Internship is for 14 to 20 weeks. The internship shall be considered as a head of passing and shall be considered
for the award of a degree. Those, who do not take up/complete the internship shall be declared to fail and shall have to complete it during the subsequent University
examination after satisfying the internship requirements.
Research internship: A research internship is intended to offer the flavour of current research going on in the research field. It helps students get familiarized with the field and
imparts the skill required for carrying out research.
Industry internship: Is an extended period of work experience undertaken by students to supplement their degree for professional development. It also helps them learn
to overcome unexpected obstacles and successfully navigate organizations, perspectives, and cultures. Dealing with contingencies helps students recognize, appreciate, and
adapt to organizational realities by tempering their knowledge with practical constraints.
Rural Internship: Rural development internship is an initiative of Unnat Bharat Abhiyan Cell, RGIT in association with AICTE to involve students of all departments studying in
different academic years for exploring various opportunities in techno-social fields, to connect and work with Rural India for their up liftment.
The faculty coordinator or mentor has to monitor the student’s internship progress and interact with them to guide for the successful completion of the internship.The
students are permitted to carry out the internship anywhere in India or abroad. University shall not bear any expenses incurred in respect of the internship.

With the consent of the internal guide and Principal of the Institution, students shall be allowed to carry out the internship at their hometown (within or outside the state or
abroad), provided favorable facilities are available for the internship and the student remains regularly in contact with the internal guide. University shall not bear any cost
involved in carrying out the internship by students. However, students can receive any financial assistance extended by the organization.

Professional Elective /Open Elective Course: These are ONLINE courses suggested by the respective Board of Studies. Details of these courses shall be made available for students
on the VTU web portal.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.) -
B.E. in Computer Science and Engineering Scheme of Teaching and Examinations 2023 %&ﬁ
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2023-24)

Scheme B-VI SEMESTER for the candidates who seek a two-semester internship with project work /Start-up

_ Teaching Hours /Week Examination
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g © a @ a o wv -
L T P s
. TD: CSE

1 IPCC 22CSE61 Cloud Computing PSB: CSE 3 0 2 03 50 50 100
2 PCC 22CSE62 Machine Learning ;?BC(S:;EE 3 0 0 03 50 50 100 4

PEC | 22CSE63x Professional Elective - || L 4 | o 0 03 | 50 | 50 | 100

3 PSB: CSE
OEC | 22CSE6ax Open Elective - | i 3 | o 0 03 | 50 | 50 | 100 | 3
4 P PSB: CSE
. . TD: CSE
5 PCCL | 22CSEL65 Machine Learning Lab PSB: CSE 0 0 2 01 50 50 100
If the course is offered as a Theory
Ability Enhancement Course/skill TD: CSE 2 l 0 , 0
6 AEC 22CSE66X Development Course V PSB: CSE If course is offered as a practical 03 50 50 100 2
1 0 2
NSK23657 National Service Scheme (NSS) NSS coordinator 03
. . . Physical Education
5 MC PEK23657 | Physical Education (PE) (Sports and Athletics) Director 0 0 2 03 100 - 100 0
YOK23657 Yoga Yoga Teacher 01

8 IKS IKSK23608 Indian Knowledge System Any Department 0 0 12 03 100 0 100

9 MC 22UHV69 Universal Human Values Any Department| 1 0 0 01 50 50 100
Total | 550 350 900 16
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Computer Science and Engineering Scheme of Teaching and Examinations 2023
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2023-24)
scheme B: VIl and VIl semesters for the candidates who seek an internship with project work

Teaching Hours /Week Examination
. &

?:o 3o E '8 . ta ® = 4 z » 2 Y] L »
sl. Course and cEScam S 3 T S5 2 c 5 5 = S 5
No Course Code Coixse TWia -g EE '% :s: ‘é E 3 :; E § "—,:', ':_‘: _é E E -E g

=& é 3 3 3 w i E

L T P s
1 | wpec | 22csE71 Déep Lcamie e 3| 0| 2 03 | 50 | s0 | 100 | 4
To be completed in 5th /6th semester FEECCok
5 e 22CSET2 Cryptography & Network Security TD: CSE 3 3 5 - - 50 100 .
To be completed in 5th /6th semester | > KRE
3 | pcc | 22csE73 Internet pTREEE e 0 03 | 50 | 50 | 100 | 4
To be completed in 6th semester Pat G 4 0
4 PEC 22CSE74x | Professional Elective Course (MOOC Courses) T?J;CB?ECSE 3 0 0 03 50 50 100 3
5 OEC 22CSE75x Open Elective Courses (MOOC courses) T?;;:ECSE 3 0 0 01 50 50 100 3
PEC . . ; TD: CSE

1 22CSE81x Professional Elective -IV (Online Courses) Pone GSE 3 0 0 03 50 50 100 3
2 OEC 22CSE82x Open Elective - Il (Online Courses) T?::S,CB?EcsE 3 0 0 01 50 50 100 3

D:
3 | PROV | 2acseps3 Project — Outcome of Training pigl o | o | 12 03 | 100 | 100 | 200 | 8
4 INT 22CSEI4 Internship (Industry/Research) (02 semesters)| TD: CSE 0 0 12 03 100 100 200 10

Total | 650 650 1300 | 42
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SEMESTER - 111

SUBJECT: DATA STRUCTURES (Integrated)

Subject Code 22CSE32 CIE Marks 50

Hours/Week (L: T: P) 3:0:2 SEE Marks 50

Total Hours 40 Examination Hours 3
No. of Credits: 04

Course Learning Objectives:
The course will enable students to:

CLO1 | Discuss the classification of data structures, arrays, pointers, dynamic memory allocation

CLO2 | Explain the working of Stacks, Queues and their operations

Apply the concepts of singly linked lists, doubly linked lists, circular linked lists to solve a given

CLo3 problem

CLO4 | Apply the concepts of different non-linear tree data structure to practical problems

# of Hours

CONTENTS / RBT Levels

MODULE 1
Introduction: Data Structures, Classifications of Data Structures, Data structure
Operations, Review of Arrays, type of Structures, Self-Referential Structures, and
Unions. Review of Pointers, Dynamic Memory Allocation Functions, Dynamically
allocated arrays
Array Operations: Traversing, inserting, deleting, searching, and sorting, Selection
Sort, Insertion Sort, Multidimensional arrays, Sparse matrices, and transpose of sparse
matrices
Text Book: T1 Chapter: 2 Text Book: T2 Chapters:1, 4

08
L3

MODULE 2
Stacks: Definition, Stack Operations, Array Representation of Stacks, Polish notation
Applications of stack: Infix to postfix conversion, evaluation of postfix expression,
Recursion- Fibonacci Sequence, Tower of Hanoi, Ackermann Functions
Queues: Definition, Queue Operations, Array Representation of Queues, Circular

08
L3

Queues and operations, Priority Queue
Text Book: T1 Chapter: 3 Text Book: T2 Chapter: 6

MODULE 3
Linked Lists: Definition, Representation of linked lists in Memory, Linked list
operations: Traversing, Searching, Insertion, and Deletion. Stack operation using linked
list and queue operation using linked list. Doubly Linked lists, Circular linked lists, and
header linked lists, Applications of Linked lists —Polynomial Representation and
Addition of Polynomial
Text Book: T1 Chapter: 4 Text Book: T2 Chapter: 5

08
L3

MODULE 4
Trees: Terminology, Binary Trees, Properties of Binary Trees, Array and Linked
representation of Binary Trees, Types of Binary tree, Construction of Binary Tree,
Binary Tree Traversals - Inorder, Postorder, Preorder
Binary Search Trees: Definition, Construction of Binary Search Tree, Insertion,
Deletion, Traversal and Searching
Text Book: T1 Chapter: S Text Book: T2 Chapters: 7

08
L3
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MODULE 5
Construction and Evaluation of Expression Trees, Threaded binary trees
Hashing: Hash functions, collision resolution-separate chaining, open addressing-linear

08

probing, quadratic probing, double hashing L3
Sorting: Radix sort, Address Calculation Sort
Text Book: T1 Chapter: 5 Text Book: T2 Chapter:9

Laboratory Component
List of Experiments

Implement the following programs using C in Ubuntu

1.

+a

Design, Develop and Implement a menu driven Program for the following Array operations
Creating an Array of N Integer Elements

Display of Array Elements with suitable headings

Inserting an element (ELEM) at a given valid position (POS)

Deleting an element at a given valid position (POS)

Exit

Support the program with functions for each of the above operations.

Design, Develop and Implement a program to sort the given list of ‘n’ integers in
increasing/decreasing order using Insertion sort algorithm

Design, Develop and Implement a menu driven Program for the following operations on STACK of
Integers (Array Implementation of Stack with maximum size MAX)

Push an Element on to Stack

Pop an Element from Stack

o a0 ow

Demonstrate Overflow and Underflow situations on Stack

Display the status of Stack

Exit

Support the program with appropriate functions for each of the above operations

Design, Develop and Implement a Program for converting an Infix Expression to Postfix Expression.
Program should support for both parenthesized and free parenthesized expressions with the
operators: +, -, *, /, %(Remainder), “(Power) and alphanumeric operands.

Design, Develop and Implement a Program for evaluation of Stack Suffix expression with single
digit operands and operators: +, -, *, /, %, »

Design, Develop and Implement a menu driven Program for the following operations on Ordinary
QUEUE of Characters (Array Implementation of Queue with maximum size MAX)

a. Insert an Element on to Ordina.y QUEUL

b. Delete an Element from Ordinary QUEUE

c. Demonstrate Overflow and Underflow situations on Ordinary QUEUE

d. Display the status of Ordinary QUEUE

e. Exit

Support the program with appropriate functions for each of the above operations.

Design, Develop and Implement a menu driven Program for the following operations on Circular
QUEUE of Characters (Array Implementation of Queue with maximum size MAX)

Insert an Element on to Circular QUEUE

Delete an Element from Circular QUEUE

Demonstrate Overflow and Underflow situations on Circular QUEUE

Display the status of Circular QUEUE

Exit

Support the program with appropriate functions for each of the above operations.

o aQe o
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8. Design, Develop and Implement a menu driven Program for the following operations on Singly
Linked List (SLL) of Student Data with the fields: USN, Name, Branch, Sem, PhNo
a. Create a SLL of N Students Data by using front insertion.
b. Display the status of SLL and count the number of nodes in it
c. Perform Insertion / Deletion at End of SLL
d. Exit

9. Design, Develop and Implement a menu driven Program for the following operations on Doubly
Linked List (DLL) of Employee Data with the fields: emp_id, Name, Dept, Designation, Sal.

a. Create a DLL of N Employees Data by using end insertion.
b. Display the status of DLL and count the number of nodes in it
c. Perform Insertion and Deletion at Front of DLL
d. Demonstrate how this DLL can be used as Double Ended Queue
e. Exit
10. Develop a C program for performing the following operations on Binary Search Tree (BST) of
Integers

a. Create a BST of N Integers: 6,9, 5,2, 8, 15,24, 14,7, 8, 5,2

b. Traverse the BST in Inorder, Preorder and Post Order

c. Search the BST for a given element (KEY) and report the appropriate message.
d. Exit

Course Outcomes:
Upon successful completion of this course, student will be able to

CO032.1 | Apply array concepts to sort the elements, transpose the sparse matrix

C032.2 | Develop programs on operations of stack and its applications, recursion, queue operations

CO032.3 | Apply the concepts of singly linked lists, doubly linked lists, circular linked lists into different
applications

C032.4 | Illustrate the construction of binary trees, binary search tress, and its traversal techniques

| CO32.5 | Write algorithms related to expression tree, hashing and hashing-based sorting techniques

Text Books:
1. Ellis Horowitz, Sartaz Sahni, Anderson, Freed, “Fundamentals of Data Structures in C”, 2 Edition,
University Press, 2008, Reprinted 2016.
2. Lipschutz, Schaum’s Outlines, “Data Structures using C”, Seymour McGraw Hill Special Indian
Edition, 13" Reprint 2015.

Reference Books:
1. Yedidyah Langsam, Moshe J Augenstein and Aaron M Tanenbaum, “Data Structures using C &
C++7, 2" Edition, Pearson, 10" Impression 2020.
2. Richard F. Gilberg and Behrouz A. Forouzan, “Data Structures - A Pseudo code approach with C”,
2m Edition, Cengage Learning, Sixth Indian Reprint 2016.

E-Bouks / Web References:
1. https://www.freebookcentre.net/ComputerScience-Books-Download/Data-Structures-and-
Algorithms.html
2. http://www.uoitc.edu.ig/images/documents/informatics-institute/Competitive exam
/DataStructures.pdf
3. https://people.cs.vt.edu/shaffer/Book/Java3e20110103.pdf

54@@9&/




MOOCs:
1. https://www.edx.org/course/introduction-to-data-structures
2. https://nptel.ac.in/courses/106/102/106102064/

Mapping of CO-PO:

CO/PO

PO4

POS

PO6

PO7

POS8

PO9

PO11

PSO2

CO32.1

— | PO10

C0O32.2

C0O32.3

C0O32.4

ooy SR (g ey

CO32.5

Wl w|lw|lw|lw|lw| POl
w|w|wlw|lw|lw| PO2

piol || PO3

Average

Rl o] o POI2

W] w|w|w|wlw|PSO1
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SUBJECT: DIGITAL DESIGN AND COMPUTER ORGANIZATION (Integrated)

I Subject Code 22CSE33 CIE Marks 50
Hours/Week (L: T: P) | 3:0:2 SEE Marks 50
Total Hours 40 Examination Hours 3

No. of Credits: 04

Course Learning Objectives:
The course will enable students to:

Understand the basic digital principles and working of various logic gates,
techniques for simplification of Boolean function

CLO1

and different

CLO2 | Design combinational logic circuits and describe their applications

CLO3 | Understand the working of Flip-Flops and Counters

CLO4 | Understand the basic sub systems of a computer, their organization, structure and operation

CLOS5 | Learn arithmetic and logical operations with integer and floating-point operands

of Signed Numbers, Design of Fast Adders, Multiplication of Positive Numbers, Signed |

# of Hours
CONIENES / RBT Levels
MODULE 1
Combinational Logic Circuits: Boolean functions, The Map Method: Two, Three, Four 08
Variable Maps, Map Manipulation, Product-of-Sums, Sum-of-Products Optimization, L3
Don't Care Conditions, The Tabulation Method, Determination of Prime Implicants
Text Book: T1 Chapters: 4, 5, 6
MODULE 2 B
Data Processing Circuits: Adders, Subtractors, Code Converters, Magnitude 08
Comparators, Multiplexers, Demultiplexers, Encoders, Decoders, Programmable Array L3
Logic, Programmable Logic Arrays
Text Book:T1 Chapters: 9
- MODULE 3
Sequential Logic: Introduction to Flip-Flops, Types of Flip flops, Various Representation
of Flip-Flops, JK Master-Slave Flip-Flop, Flip-Flop Turning, Switch Contact Bounce
Circuits
Registers: Types of Registers. Serial In - Serial Out, Serial In - Parallel out, Parallel In - (I)f")
Serial Out, Parallel In - Parallel Out, Applications of Shift Registers
Counters: Asynchronous Counters, Synchronous Counters, Counter Design as a
Synthesis problem
Text Book:T1 Chapter: 11,12
MODULE 4
Machine Instructions and Programs: Memory Location and Addresses, Memory
Operations, Instructions and Instruction Sequencing, Addressing Modes, Assembly
Language 08
Input/Output Organization: Basic Input and Output Operations, Accessing 10 Devices, L2
Interrupts - Interrupt Hardware, Enabling and Disabling Interrupts, Direct Memory
Access, Buses
Text Book: T2 Chapters: 2, 4
MODULE 5
Arithmetic: Numbers, Arithmetic Operations and Characters, Addition and Subtraction I(_);

Jlegerory




Operand Multiplication, Fast Multiplication- Bit-pair recoding of multipliers, Integer
Division, Floating-point Numbers and Operations
Text Book: T2 Chapter: 6

Laboratory Component

Hardware experiments to be conducted using logic trainer kits and simulation experiments to be conducted
using open-source software like Logisim.

1.

G0 4" JON. N ks

List of Experiments

a. Study and verify the truth tables of AND, OR, NOT, NOR, NAND and XOR Logic Gates.

b. Simplify the given Boolean expression and realize it using Basic gates and Universal Gates.
Design and implement Half Adder, Full Adder, Half Subtractor, Full Subtractor using Logic Gates.
Also simulate their working.

Given a 4-variable logic expression, simplify it using appropriate technique and realize the simplified
logic expression using 8:1 multiplexer IC.

Design and implement 4-bit Parity checker.

Design and implement Code converter i) Binary to Gray ii) Gray to Binary Code using Logic gates.
Realize a J-K Master Slave flip-flop using NAND gates and verify its truth table.

Design and implement 4-bit Ring and Johnson Counters. Also simulate their working.

Design and implement mod-n (n<8) synchronous up counter using JK flip-flop ICs and demonstrate
its working.

Design and implement an asynchronous counter using decade counter IC to count up from 0 to n
(n<=9).

10. Design and implement a pseudo-random sequeiice generator using shift register IC7495.

Demonstration using of virtual lab
https://www.vlab.co.in/

e Representation of Integers and their Arithmetic
e Floating Point Numbers Representation

Course Outcomes:
Upon successful completion of this course, student will be able to

C033.1

Illustrate the minimization of combinational logic expressions using K-map and Quine
McCuskey methods

CO033.2

Interpret different combinational logic circuits like Adders, Subtractors, Multiplexers,
Decoders and programmable Logic Arrays

CO033.3 | Implement the Flip Flops, Registers and Counters

CO033.4 | Explain the basic structure of computers, machine instructions & addressing modes

CO033.5 | Solve Arithmetic operations on binary numbers

Text Books:

1.

Charles H. Roth, Jr. and Larry L Kinney, “Fundamentals of Logic Design”, 6™ Edition, Thomson,
2010.

Carl Hamacher, Zvonko Vranesic and Safwat Zaky, “Computer Organization”, McGraw Hill
Education India, 5" Edition, 2011.
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Reference Books:

1. Neal S Widmer, Greg Moss and Ronald J Tocci, “Digital Systems Principles and Applications”,

12™ Edition, 2022, Pearson.
2. William Stailings, “Computer Organization & Architecture”, 9" Edition, Pearson. 2015.

E-Books / Web References:
1. Computer Organization & Architecture - William Stallings,
http://home.ustc.edu.cnl-louwengi/reference-books-%20Williarm%20Stallings.pdf

Mapping of CO-PO:

- | « 5 - e o TN ® =N = = \n) b= Q
covo | 51818 2|8 /E|e|E8|8|5|5|5 2|¢
CO33.1 3 2 2 1 - - - - - 1 : - - 1
CO33.2 | 3 2 2 - 2 - - - - 1 - - - 1
CO333 | 3 2 2 - 2 - - - - 1 - - - 1
CO334 | 2 1 - - - - - - . - - - - 1
CO33.5 | 2 1 2 - - - - - - 2 3 . - 1
Average | 2 1 1 2 - - - - 1 - B - 1

Low-1: Medium-2: High-3
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SUBJECT: OPERATING SYSTEMS

Subject Code 22CSE34 CIE Marks 50
Hours/Week (L: T: P) 3:0:0 SEE Marks 50
Total Hours 40 Examination Hours 03

No. of Credits: 03

Course Learning Objectives:
The course will enable students to

and threads

CLOI1 | Understand the fundamentals of an Operating Systems and its structures, concept of processes

process synchronization

CLO2 | Understand the implement efficient Process scheduling mechanisms and software solutions for

CLO3 | Discuss Deadlock handling mechanism

CLO4 | Understand Operations in Memory Management

CLOS | Study the Virtual memory and mass storage Concepts

# of Hours

EASNINENTS / RBT Levels

MODULE 1
Introduction to operating System: What operating system do, Operating System
Services, Systems Calls, Processes: Process Concepts, Process Scheduling, Inter 08
Process Communication, Thread Overview, Multicore Programming, Multithreading 2
Models
Text Book: T1 Chapters: 1.1, 2.1, 2.3, 3.1, 3.2, 3.4, 4.1, 4.2, 4.3

MODULE 2
Process Scheduling: CPU Scheduling - Basic concepts, Scheduling Criteria,
Scheduling Algorithms 10
Process Synchronization: Background, Critical Section Problem, Peterson’s Solution, L2
Mutex Locks, Semaphores. Classic problems of Synchronization
Text Book: T1 Chapters: 5.1, 5.2, 5.3, 6.1, 6.2, 6.3, 6.5, 6.6, 7.1

MODULE 3
Deadlocks: System Model, Deadlock Characterization, Methods for Handling 07
Deadlocks, Deadlock Prevention. Deadlock Avoidance: Banker’s Algorithm, Deadlock

A L2

Detection and recovery from Deadlock
Text Book: T1 Chapters: 8.1, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8

MODULE 4
Memory management: Background, Contiguous memory allocation, paging, Structure 08
of page table, Swapping 1.2
Text Book: T1 Chapters: 9.1, 9.2,9.3, 9.4, 9.5

MODULE 5
Virtual memory management Background, Demand Paging, Page Replacement
algorithms: FIFO page replacement, Optimal page replacement, LRU page replacement,
Thrashing: Cause of Thrashing 07
Secondary Storage Structures 12
HDD Scheduling, Storage Device Management, RAID Structure-Redundancy,
Parallelism, RAID levels, Selecting a RAID Level
Text Book: T1 Chapters: 10.1, 10.2, 10.4.1, 10.4.2, 10.4.3, 10.4.4, 10.6.1, 11.2, 11.5,
11.8.1,11.8.2,11.8.3, 11.8.4

o




Course Outcomes:

Upon successful completion of this course, student will be able to

CO034.1 | Discuss the basic concepts of operating systems and concept of processes and threads

C034.2 | Explain the process management, CPU scheduling and synchronization tools

CO034.3 | Explain the deadlock handling methods

CO034.4 | Describe memory management mechanisms

CO034.5 | Illustrate Virtual memory concepts and mass storage structure

Text Books:

1.

Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, “Operating System Principles”, 10" Edition,
Wiley-India, 2018.

Reference Books:

1.
2.

Stallings, William, “Operating systems: Internals and design principles”, Prentice Hall Press, 2011.
Andrew S Tanenbaum and Herbert Bos, “Modern Operating Systems”, 4" Edition, Pearson
Education, 2014.

Thomas Anderson and Michael Dahlin, “Operating Systems: Principles and Practice”, Recursive
Books, 2014.

P.C.P. Bhatt, “An Introduction to Operating Systems: Concepts and Practice”, 4™ Edition, PHI, 2014.
Abraham Silberschatz, Peter Baer Galvin, Greg Gagne. “Operating System Concepts”, Wiley India,
10™ Edition, 2018.

Andrew S. Tanenbaum, “Modern Operating Systems”, PHI, 3" Edition, 2009.

E-Books / Web References:

1.
2.

http://edclap.com/mod/resource/view.php?id=1445& forceview=1
nttps://www.cs.uic.edu/~jbell/CourseNotes/OperatingSystems/

MOOCs:

1.

http://onlinevideolecture.com/?course=computer-science&subject=operating-systems

2. https://nptel.ac.in/courses/106/106/106106144/
3. http://www.nptel.ac.in/courses/106108101/

Mapping of CO-PO:

coro |3 |38 |3|58/8|5/8|38|2|51813!¢

EE|E|E | R|EIRA|IE|&|E|IE2IE|2 |2
C0O34.1 3 3 3 - - - - B - - - 3 1 -
co3a2 | 3 | 3| 3| - | -1 --1-1T-T-1T-T1T37]717T-
C0O34.3 3 3 3 - - - - - - - - 3 1 _
co344 | 3 3| 3 | - | - -1 -1 -1T-17~-1T-1371T17T-
C034.5 3 3 3 - - 2 = - - - - 3 1 -
Average | 3 3 3 - - - - - - - & 3 1 .

Low-1: Medium-2: High-3
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SUBJECT: INTRODUCTION TO WEB TECHNOLOGIES (Integrated)

Subject Code 22CSE35 CIE Marks 50
Hours/Week (L: T: P) 2:0:2 SEE Marks 50
Total Hours 40 Examination Hours 03

No. of Credits: 03

Course Learning Objectives:
The course will enable students to

CLO1 | Illustrate the Semantic Structure of HTML and CSS

CLO2 | Create forms and tables using HTML and CSS

CLO3 | Understand different approaches for creating page layout

CLO4 | Understand Responsive Web Design with the help of the Bootstrap framework

# of Hour

CONTENTS / RBT Levels

MODULE 1
Introduction to HTML: HTML Syntax, Semantic Markup, Structure of HTML 08
Documents. Quick Tour of HTML Elements, HTMLS5 Semantic Structure Elements L2
Text Book: 1, Chapter 1

MODULE 2
Introduction to CSS: What is CSS, CSS Syntax, Location of Styles, Selectors, The 08
Cascade: How Styles Interact, The Box Model, CSS Text Styling L3
Text Book: 1, Chapter 2

MODULE 3
HTML Tables and Forms: Introducing Tables, Styling Tables, Introducing Forms, 08
Foriii Coiirol Elements _ L3
Text Book: 1, Chapter 3 -

MODULE 4
Advanced CSS: Layout, Normal Flow, Positioning Elements, Floating Elements, 08
Constructing Multicolumn Layouts L3
Text Book: 1, Chapter 5

MODULE 5
Bootstrap: Introduction, applying Bootstrap for Creating a simple HTML Page and

; : ¢ . . : 08

adding basic design to the page using CSS, formatting text elements, buttons, and links, L3
and working with images
Text Book: 2, Chapter 1,2, 3
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Laboratory Component
- Student can execute the programs on any browsers by enabling the Javascript option in the browser.
e VSCode editor
e Download Bootstrap to get the compiled CSS and JavaScript, source code.

List of Sample Experiments

Design a clean and organized layout for the webpage using HTML.

a. Include a header section with the event title, date, and location.

b. Create a navigation bar with links to sections like "About," "Speakers," "Agenda,"
"Registration," and "Contact."

c. Inthe "About" section, provide a brief description of the conference's theme and purpose.

d. Design a "Speakers" section that lists at least three keynote speakers with their names, titles, and
photos.

Note: Use semantic elements to structure this section.

2. Design a simple webpage layout containing text and an image using CSS selectors

Apply CSS styles to change the font family, size, color, and line height of the text content.
Use selectors to target specific headings and paragraphs.

Select the image using an element selector and apply a border with a defined width and color.
Implement a hover effect that slightly increases the image's size

Use class selectors to adjust the text alignment and spacing within paragraphs.

Apply margin and padding to create a balanced layout.

Apply a background color to the entire layout using an element selector.

@ e a0 R

3. Develop an HTML table to display the weekly class timetable, spanning Monday through Friday.
a. Populate the table with precise class information, including course codes
b. Utilize colspan or rowspan to merge cells horizontally or vertically, creating space for breaks or
gaps in the schedule.
c. Implement distinct background colors for cells to differentiate between different subjects.

4. Design a registration form
a. Include fields for the attendee’s name, email address, organization, radio button for gender and
a checkbox for dietary preferences (vegetarian, vegan, etc.).
b. Include a "Submit" button to process the registration

5. Design a multicolumn layout using CSS positioning and z-index to achieve overlapping columns
a. Create an HTML structure for the multicolumn layout, including three columns.

Use CSS positioning properties to arrange the columns side by side.

Utilize z-index and CSS positioning to achieve an overlapping effect for the columns.

Ensure that the columns partially overlap each other while maintaining readability.

Populate each column with different content sections, including headings, paragraphs, and

images.

f. Apply background colors or patterns to the columns to enhance the visual separation between
them.

o a0 o

6. Design multicolumn layout using float element in HTML
a. Create an HTML structure that includes a main content area and a sidebar.
b. Use CSS floats to position the main content on the left and the sidebar on the right.
c. Populate the main content area with blog articles, including headings, images, and text.
d. Populate the sidebar with widgets such as recent posts, categories, and social media links.

T




e. Apply styling to the widgets to create a cohesive design that complements the layout.

7. Design a portfolio webpage using Bootstrap to showcase your skills and projects
Design a header section with your name or a logo. '

Use Bootstrap's navbar component to create a simple navigation bar.

Add a brief introduction about yourself or your work.

Utilize Bootstrap's typography classes for consistent styling.

Create a section to list your skills or areas of expertise.

Use Bootstrap's card component to present each skill.

©me a0 o P

Display a grid of project cards, each with a project name, image, and brief description

Course Outcomes:
Upon successful completion of this course, student will be able to

CO35.1 | Adapt HTML and CSS syntax and semantics to build web pages

CO035.2 | Construct and visually format tables and forms using HTML and CSS

CO035.3 | Construct complex layouts to build web pages

CO35.4 | Develop responsive designs for web pages using Bootstrap

Text Books:
1. Randy Connolly, Ricardo Hoar, “Fundamentals of Web Development”, 4% Edition, Pearson
Education India, 2016.
2. Jake Spurlock, “Bootstrap: responsive web development”, O'Reilly Media, Inc., 2013.

Reference Books: :
1. Jon Duckett, “HTML and CSS: Design and Build Websites”, 1% Edition, Wiley, 2011.
2. David DuRocher, “HTML and CSS Quickstart Guide”, Clydebank Media LLC, 2021.
3. Elizabeth Robson and Eric Freeman, “Head First HTML and CSS”, Second Edition, O'Reilly, 2012.
4. Istvan Novak, “Unraveling Bootstrap 3.3”, Kindle Edition, 2014.

E-Books / Web References:
1. http://www.pearsonglobaleditions.com/connolly

2. https://www.w3schools.com/css/
3. https://www.w3schools.com/jS/default.asp
4. https://www.w3schools.com/bootstrap/default.asp

MOOCs:
1. https://nptel.ac.in/courses/106105084
2. https://www.udemy.com/topic/web-app-development/

Mapping of CO-PO:

— o o < W o ~ © =) = = a 5 8
R IE| BB lElelElElE B iRl B 1R 2
CO35.1 2 2 3 - 3 - - - - = - 2 1 5
CO035.2 2 2 2 - 3 - - - - - - 3 1 2
CO035.3 2 1 2 - 3 - - - = = K 3 1 z
C035.4 2 2 2 - 3 - - - £ k& 2 3 1 -
Average | 2 1 2 - 3 - - - - = - 3 1 i

Low-1: Medium-2: High-3
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SUBJECT: UNIX AND SHELL PROGRAMMING

Subject Code ' 22CSE36 CIE Marks 50
Hours/Week (L: T: P) 2:0:2 SEE Marks 50
Total Hours 28 Examination Hours 03

No. of Credits: 03

Course Learning Objectives
The course will enable students to

CLO1 | Understand the features, architecture of UNIX and its commands.

CLO2 | Discuss different UNIX files, attributes and permissions.

CLO3 | Discuss filter programs and regular expressions.

CLO4 | Understand essential facets of shell programming in order solve the shell script Problems.

# of Hours

CERNENED / RBT Levels

MODULE 1
UNIX Architecture and Command Usage: Unix Architecture, Features of UNIX,
Internal and External Commands 06
General-Purpose Utilities: cal, date, echo, printf, bc, passwd, who, uname, tty, stty. L2
The File System: The Parent-Child Relationship, the HOME variable, pwd, cd, mkdir,
rmdir, Absolute Pathnames, Relative Pathnames
Text Book: T1 Chapters: 2.1, 2.2, 2.5, 3.1 to 3.5, 3.9 to 3.13, 4.1 to 4.10

MODULE 2
Handling Ordinary Files: cat, cp, rm, mv, more, file, we, cmp, comm, diff,
Basic File Attributes: 1s —I, file ownership, file permissions, chmod, directory 05
permissions, changing file ownership L3
More File Attributes: File Systems and Inodes, Hard Links, Symbolic Links and In,
umask Modification and Access Times
Text Book: T1 Chapters: 5.1 to 5.5, 5.10 to 5.12, 6.1 to 6.7, 11.1 to 11.6

MODULE 3
Simple Filters: The sample database, head, tail, cut, paste, sort, uniq, tr 05
Filters using Regular Expression: grep. egrep L3
Text Book: T1 Chapters: 12.1, 12.3 to 12.9, 13.1 to 13.3

MODULE 4
Essential Shell Programming Part I: Shell Scripts, read, Using command line arguments, 06
exit and exit status of command, the logical operators && and || - conditional execution L2
Text Book: T1 Chapters: 14.1 to 14.5

MODULE 5
Essential Shell Programming Part II : the if conditional, using test and [ ] to evaluate 06
expressions, the case conditional, expr, $0, while, for, set and shift L3
Text Book: T1 Chapters: 14.6 to 14.13
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Laboratory Component
List of Sample Experiments

Working on general purpose commands and General-Purpose Utiliiies

Working on general purpose commands and General-Purpose Utilities (contd)

Working on Ordinary files and Attributes

Working on Ordinary files and Attributes (contd)

Working on Filter programs and filters using regular expression

Working on Filter programs and filters using regular expression

a) Write a shell script which displays a list of all the files in the current directory to which you have
read, write and execute permissions.

b) Write a shell script which will accept a filename and starting and ending line numbers and displays
these lines from given file.

c¢) Write a shell script which is expected to accept two filenames as its arguments. Check the number
of arguments and display the contents of the argument files if the arguments is two, otherwise display
an error message an exit.

a) Write a shell program that will do the following tasks in order:

i) clear the screen ii) print the current directory iii) display current login users
iv) list of users v) list of processes vi) list of files
vii) today’s date viii) Quit to UNIX

b) Write a shell script that reads data from a text file and appends the lines starting with an
alphabet from ‘a’ through ‘k’ to a file named “ak” and the lines from ‘I’ through ‘r’ to a file named
“Ir” and the lines from ‘s’ through ‘z’ to a file named “sz”. Then display the number of lines in
each of the files ak, Ir and sz individually.

c) Write a shell script which will receive login name during execution, obtain information about it
from /etc/passwd and display this information on screen in easily understandable format.

a) A shell script receives even number of filenames as arguments. Suppose four files are supplied as
arguments then the first file should get copied into second, third file into fourth and so on. If odd
number of filenames is supplied then no copying should take place and an error message should be
displayed.

b) Write a shell script which will receive any number of filenames as arguments. The shell script
should check whether every argument supplied is a file or a directory. If it a directory it should be
appropriately reported. If it is a filename then name of the file as well as the number of lines present
in it should be reported.

a) Write a shell script which expects two parameters, a file name and a number. The script deletes
the line with given number from given file.

b) Write a shell script which accepts any number of arguments and prints them in reverse order.

Ex : If file name is test then § sh test A B C should produce C B A.

c) Write script average which computes the average value (rounded to an integer as computed
with expr) of the numeric values given in the parameters and writes the result to standard output.
For example average 4 13 112 7 outputs 34.



Course Outcomes: Upon successful completion of this course, student will be able to

Explain the fundamental concepts of UNIX Operating system along with the working of various

CO036.1
. commands

CO036.2 | Illustrate various filters to solve variety of applications

C036.3 | Write Regular Expressions for pattern matching

C036.4 | Write shell scripts

Text Books:
1. Sumitabha Das, “UNIX — Concepts and Applications”, 4™ Edition, McGraw Hill, 2017.

Reference Books:
1. Behrouz A Forouzan and Richard F Gilberg, “UNIX and SHELL Programming”, India Edition,
Cengage Learning, Third Reprint 2008
2. Kenneth Rosen et al, “UNIX — The Complete Reference”, 2" Edition, Tata McGraw Hill Fourth
Reprint 2008.

E-Books / Web References:
1. http://www.ee.surrey.ac.uk/Teaching/Unix/unixintro.html
2. https://www.tutorialspoint.com/unix/index.htm

MOOCs:
1. https://nptel.ac.in/courses/117106113
2. https://onlinecourses.swayam?2.ac.in/aic20_sp05/preview
3. http://elearning.vtu.ac.in/econtent/courses/video/CSE/CS36.htm

Mapping of CO-PO:
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SUBJECT: OBJECT ORIENTED PROGRAMMING WiTH JAVA (Integrated)

Subject Code 22CSE42 CIE Marks 50
Hours/Week (L: T: P) 3:0:2 SEE Marks 50
Total Hours 40 Examination Hours 03

No. of Credits: 04

Course Learning Objectives:
The course will enable students to

CLO1 | Learn fundamental features of Java Programming

CLO2 | Setup Java JDK environment to create, debug and run Java Programs

CLO3 | Learn Object Oriented concepts using Java programs

CLO4
robust Java programs

Apply the concepts of multiprogramming, exception handling, Regular Expressions to develop

CILLOS5 | Apply String handling methods to write Java programs

CONTENTS

# of Hours
/ RBT Levels

MODULE 1
Introduction to Object Oriented Concepts: Mcnver functions and data,
objects and functions, Constructors, Destructors.
The History and Evolution of Java: Java’s magic: the Bytecode; The Java Buzzwords
An Overview of Java: Object-Oriented Programming; A First Simple program, Lexical
Issues
Data types, variables and Arrays: The primitive types, A closer look at Literals,
Variables, Type conversion and casting, Automatic type promotion in Expressions,
Arrays
Operators: Arithmetic operators, The Bitwise operators, Relational operators, Boolean
Logical operators, Assignment operator, The? operator, Operator precedence
Control Statements: Java’s selection statements, iteration statements, Jump statements
Text Book: 1 Chapters: 1,2,3,4,5 Text Book: 2 Chapter: 1

08
L3

MODULE 2
Introducing Classes: Classes fundamentals; Declaring objects; Introducing methods,
Constructors, this keyword, garbage collection
Inheritance: Inheritance basics, using super, creating a Multilevel hierarchy, method
overriding, Dynamic Method dispatch, Using Abstract classes
Text Book: 1 Chapters: 6, 8

08
L3

MODULE 3
Packages and Interfaces: Packages, Member Access, Importing Packages, Interfaces
Exception handling: Exception handling fundamentals, Exception Types, Uncaught
Exceptions, using try and catch, multiple catch clause, throw, throws, finally
Text Book: 1 Chapters: 9, 10

08
L3

MODULE 4
Multithreaded Programming: The Java Thread Model, The Main Thread, Creating a
Thread, creating multiple threads, using isAlive() and join(), Thread priorities,
Synchronization

08
L3

S\}S‘A‘M/




: Expression Syntax, Demonstrating Pattern matching, Two-pattern matching options,
E Exploring Regular Expressions
Text Book: i Chapters: 11, 30

Regular Expressions: Regular Expression processing, Pattern, Matcher, Regular

MODULE 5
String handling: The String Constructors, String Length, Special String Operations,
Character Extraction, String Comparison, Searching Strings, Modifying a String, Data 08
Conversion Using valueOf( ), Changing the case of characters within a String, Joining L3

Strings, Additional String Methods, StringBuffer, StringBuilder
Text Book: 1 Chapter: 17

Laboratory Component
List of Experiments

Implement the following programs using Java in Eclipse IDE

8.
9.

Implement a Java program to simulate a simple calculator using switch statement. The program must
continue executing until the user presses the key 'E".

Implement a Java program to create a class called Student which stores USN, name and marks of a
student. Calculate the Grade according to the following criteria. Input N number of student details,
find grade and print all the members.

Marks Grade
90 to 100 (6]

80 to 89 A+

70 to 79 A

60 to 69 B+
551t0 59 B

50 to 54 C

40 to 49 P

0to 39 F

Implement a Java program to create a super class called Staff with the members - staffID, name,
phone and salary of the staff members. Extend this class by creating three sub classes namely
Teaching (domain, publications), Technical (skills) and Contract (contract_period). Read and display
the details of all the sub classes.

impiement a Java program to create a super class called Box with the members - width, height and
depth and find the volume of the Box. Extend Box by creating a sub class called BoxWeight to find
weight of the Box. Extend BoxWeight by creating a sub class called Shipment to find the cost of the
shipment. Create two instances of class Shipment to read and display the data.

Implement a Java program that uses the concept of Interface to find the area of Rectangle and
Triangle.

Implement a Java program that implements a multi-threaded application that has three threads. The
first thread generates a random integer every 1 second. The second thread computes the square of
the number and prints it. The third thread computes cube of the number and prints it.

Implement a Java program to input N no. of strings, count the number of vowels and digits in each
string using Regular Expressions.

Implement a Java program to validate USN and email ID of N students using Regular Expressions.
Implement a Java program to replace all instances of a substring with another within a string.

10. Implement a Java Program to input a string and implement Monoalphabetic Cipher.

ShE—




Course Outcomes:

Upon successful completion of this course, student will be able to

Apply the fundamental constructs of Java Programming to create, debug and run programs

L0A24 with modern tools

C042.2 | Illustrate the concepts of Object Oriented Programming using Java Programs

CO042.3 | Implement reusable Java programs using Interfaces and Packages

CO0O42.4 | Apply Exception handling mechanism and thread synchronization

CO42.5 | Design Java programs using Regular Expressions to validate the input data

CO042.6 | Implement Java programs using String handling methods

Text Books:
1. Herbert Schildt, “Java: A beginner's guide”, 11™ Edition, McGraw-Hill Education, 2022.
2. E Balagurusamy, “Object Oriented Programming with C++7, 8 Edition, 2020.

Reference Books:
1. E Balagufuswamy, “Programming with Java”, 6™ Edition, McGraw-Hill Education, 2019.
2. Surbhi Kakar, “A Textbook of Java Programming”, 1% Edition, Dreamtech Press, 2019.
3. R. Nageswara Rao, “Core Java: An Integrated Approach”, 1* Edition, Dreamtech Press, 2016.

E-Books / Web References:
1. https://docs.oracle.com/javase/tutorial/essential/index.html
2. http://www.onlinecomputerbooks.com/free-java-books.php

MOOC:s:
1. https://www.udemy.com/course/java-programming-tutorial-for-beginners/
2. https://infyspringboard.onwingspan.com/web/en/app/toc/lex auth 01384793912231526456522

shared/overview

Mapping of CO-PO:

coko |3 /8|8|2/8|8|5|8|83|2Z|5/81818

SETA &R REIEIATETEIEIEIELE TR
C0O42.1 3 3 3 - 3 - - - 1 - - 2 - 2
CO42.2 3 3 3 - 3 - - - 1 - - 2 - 2
C0O42.3 3 3 3 - 3 - - - 1 - - 2 - 2
C0O42.4 3 3 3 - 3 - - - 1 - - 2 - 2
CO42.5 3 3 3 - 3 - - - 1 - - 2 - 2
C0O42.6 3 3 3 - 3 - - - 1 - - 2 - 2
Average | 3 3 3 - 3 - - - 1 - - 2 - 2

Low-1: Medium-2: High-3
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SUBJECT: DESIGN AND ANALYSIS OF ALGORITHMS (Integrated)

Subject Code 22CSE43 CIE Marks

50

Hours/Week (L: T: P) 3:0:2 SEE Marks

50

Total Hours 40 Examination Hours

3

No. of Credits: 04

Course Learning Objectives:
The course will enable students to

CLO1 | Apply mathematical concepts and notations to define a problem

CLO2 | Understand and apply algorithms design techniques

CLO3 | Gain ability to solve real life problems using algorithms techniques

CLO4 | Understand the limitations of Algorithmic power

CONTENTS

# of Hours
/ RBT Levels

MODULE 1
Introduction: What is an Algorithm?, Fundamentals of Algorithmic Problem Solving,
Important Problem Types, Algorithm Specification, Performance Analysis: Space
complexity, Time complexity Asymptotic Notations: Big-Oh notation (O), Omega
notation (), Theta notation (®), Mathematical analysis of Non-Recursive and recursive
Algorithms with Examples
Text Book 1: Chapters: 1, 2.1-2.4 Text Book 2: Chapters: 1.2, 1.3

06
L2

MODULE 2
Brute Force: Brute force string matching algorithms
Divide & Conquer: General method, Recurrence equation for divide and conquer,
Binary Search, Merge sort, Quick sort, Strassen’s matrix multiplication, Advantages and
Disadvantages of divide and conquer
Text Book 1: Chapters: 3.2, 5.1, 5.2,5.4 Text Book 2 : Chapters: 3.1, 3.3

08
L3

MODULE 3
Greedy Method: Introduction, General method, Knapsack Problem, Job sequencing
with deadlines
Minimum cost spanning trees: Prim’s Algorithm, Kruskal’s Algorithm, Single source
shortest paths: Dijkstra's Algorithm, Optimal Tree problem: Huffman Trees and
Codes
Transform and Conquer Approach: Heaps and Heap Sort, AVL Tree, 2-3 Tree
Text Book 1: Chapters: 6.3-6.4, 9.1-9.4 Text Book 2 : Chapters: 4.3, 4.5

10
L3

MODULE 4
Dynamic Programming: Introduction, Transitive closure - Warshall’s and Floyds
algorithm, Knapsack problem & memory functions, Bellman Ford algorithm
Decrease & Conquer: Introduction — Decrease by constant, decrease by constant factor,
variable size decrease, Breadth First search traversal, Depth First search traversal,
Topological sorting using DFS and source removal method
Text Book 1: Chapters 3.5, 4.2, 8.2, 8.4 Text Book 2: Chapters 5.4, 5.9

08
L3

MODULE 5
Backtracking: N-Queens problem, Sum of subsets problem, Hamiltonian cycles
Branch & Bound: Introduction, Travelling Salesman problem, Knapsack problem,
Assignment problem

08
L3
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Limitations of Algorithm Power: Decision Trees for sorting and searching
Approximation Algorithms for NP-Hard Problems — Traveling Salesperson Probiem
using Nearest-neighbor algorithms

Text Book 1 : Chapters 11.2-11.3, 12.1-12.2

8.
9.

Laboratory Component
List of Experiments

Write a C program to sort a given set of ‘n’ integer elements using Quick Sort method and compute
its time complexity.

Write a C program to sort a given set of ‘n’ integer elements using Merge Sort method and compute
its time complexity.

Write a C program to find Minimum Cost Spanning Tree of a given connected undirected graph
using i) Kruskal's algorithm. ii) Prim's algorithm.

Write a C program to find the shortest path using Dijkstra's algorithm.

Write a C program to implement All-Pairs Shortest Paths problem using Floyd's algorithm.

Write a C program to solve the given instance of 0/1 Knapsack problem using Dynamic
Programming

Write a C program to print all the nodes reachable from a given starting node in a digraph using BFS
method.

Write a C program to check whether a given graph is connected or not using DFS method.

Write a C program to solve N-Queen's problem using Back Tracking.

10. Write a C program to develop Back Tracking solution for Sum of Subset Problem.

Course Outcomes:
Upon successful completion of this course, student will be able to

C0O43.1

Explain the basic techniques of analyzing the algorithms using time & space complexity and
asymptotic notations

CO043.2 | Devise algorithms using brute force and Divide and Conquer techniques for a given problem.

CO43.3

Demonstrate Graph Algorithms using greedy method, Transform and Conquer Approach to
model Engineering Problems.

CO043.4 | Employ Dynamic Programming and Decrease & Conquer strategies to solve a given problem

CO43.5

Use Back Tracking, Branch and Bound design te~hriques for solving Computationally hard
problems.

Text Books:

1.

Anany Levitin, “Introduction to The Design and Analysis of Algorithms”, 3" Edition, Pearson, Tenth
Impression 2020.

Ellis Horowitz, Sartaj Sahni & Sanguthevar Rajasekaran, “Computer Algorithms/C++”, University
Press, 2™ Edition, Reprint 2017.

Reference Books:

1.

Cormen, Thomas H., Charles E. Leiserson, Ronald L. Rivest, and Clifford Stein, “Introduction to
Algorithms”, MIT press, 2022.
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E-Books / Web References:
1. htip://www.facweb.iitkgp.ac.in/~sourav/daa.html
2. https://freevideolectures.com/course/228 1/design-and-analysis-of-algorithms

MOOC:s:
1. https://nptel.ac.in/courses/106101060/
2. https://www.coursera.org/specializations/algorithms

Mapping of CO-PO:

- |a | = + | w | o | o ® |l | S| = |2 |3 S
coro | 212 |g|g|2|2|2|2|8|B |88 |2
CO43.1 3 3 3 - 3 - - - - - - 2 3
CO043.2 3 3 3 - 3 - - - - - - 2 3
CO43.3 3 3 3 - 3 - - - - - - 2 3
CO43.4 3 3 3 - 3 - - - - - - 2 3
CO43.5 3 3 3 - 3 - - - - - - 2 3
Average | 3 3 3 - 3 - - - - - - 2 3

Low-1: Medium-2: High-3
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SUBJECT: SOFTWARE ENGINEERING

Subject Code 22CSE44 CIE Marks 50
Hours/Week (L: T: P) 3:0:0 SEE Marks 50
Total Hours 40 Examination Hours 3

No. of Credits: 03

Course Learning Objectives:
The course will enable students to

CLOI
programs

Outline Software Engineering principles and activities involved in building large software

CLO?2 | Introduce Software design using UML tools and various system models

CLO3 | Introduce Agile Software development and Agile methods — SCRU

CLO4 | Introduce Software Testing and Software Evolution processes in detail

CLOS | Explain project planning, Cost estimation techniques and Software quality, standards and metrics

CONTENTS

# of Hours

/ RBT Levels

MODULE 1

Introduction: Professional Software Development - Software Engineering, Case
Studies. Software Processes: Software process models - Waterfall Model, Incremental
Model, and Spiral Model, Software Process Activities.
Requirement Engineering: Requirements Specification, Requirement elicitation and
analysis, Requirements Validation, Requirements change, Functional Specification, and
Non-Functional Requirements, The software requirements document
Case Study: Create a SRS document for the following software projects

1. Online Ticket Reservation System

Z. Stock Maintenance
3. Student’s Marks Analyzing System
4. Stock Maintenance

Text Book:1 Chapters: 1.1-1.3, 2.1-2.2, 4.1-4.6

08
L2

MODULE 2
System Models: Context models. Interaction models. Structural models. Behavioral
models. Model-driven engineering
Software Design and Planning: Object-oriented design concepts using UML tool: Star
UML application, Design patterns, Implementation issues, Open-Source Development
Text Book:1 Chapters: 5.1-5.5, 7.1-7.4

08
L2

MODULE 3
Agile Software Development: Agile methods, Plan-driven and agile development,
Extreme programming, Agile project management, Scaling agile methods. SCRUM
Methodology, SCRUM
Text Book:1 & 3 Chapters: 3.1-3.4

08
L2

MODULE 4
Software testing strategies: A Strategic Approach to Software Testing, Strategic
Issues, Test Strategies for Conventional software, Test Strategies for Object-Oriented
Software, Test Strategies for web apps, Validation Testing, and System Testing

08
L2




Testing Conventional Applications: Software Testing Fundamentals, Internal and
External views of Testing, White-Box Testing, Basic path Testing, Control structure
Testing, and Black-box Testing
Case study:

1. Design the test case for finding the roots of the quadratic equation

2. Design the test case for the e-commerce application
Text Book:2 Chapters: 17.1-17.7, 18.1-18.6

MODULE 5
Project planning: Software pricing, Plan-driven development, Project scheduling,
Agile planning, and Estimation techniques 08
Quality management: Software quality, Software standards, Reviews and inspections, L2

Software measurement, and metrics
Text Book:1 Chapters: 23.1-23.5, 24.1-24.3 & 24.5

Course Outcomes:
Upon successful completion of this course, student will be able to

Understand the fundamentals of Software Engineering, Software process models, and
Requirements Engineering

Understand the different types of System Models, Software Design and Plarmmg by using UML
tool

CO044.3 | Understand Agile Software Development and Agile Methods — SCRUM

C044.4 | Describe Software testing methods and Conventional Applications

Discuss the project planning process, Cost estimation models, Software Quality standards, and
metrics

CO44.1

C044.2

C0O44.5

Text Books:
1. lan Sommerville, “Software Engineering”, 10" Edition, Pearson Education, 2016.
2. Roger S Pressman, “Software Engineering: A Practitioner’s Approach”, 7" Edition, Tata McGraw-
Hill, 2014.
3. The SCRUM Primer, Ver 2.0, http://www.goodagile.com/scrumprimer/scrumprimer20.pdf

Reference Books:
1. Pankaj Jalote, “An integrated approach to Software Engineering”, Springer US, 3™ Edition, 2005.
2. Michael Blaha, James Rumbaugh, “Object Oriented Modelling and Design with UM”, Pearson
Education, 2" Edition, 2005.
5. Kajib Mall, “Fundamentals of Software Engineering”, 4" Edition, PHI Learning Private Limited,
2014.
4. Tom Pender, “UML Bible”, Wiley Publishing, 2003.

E-Books / Web References:
1. https://www.softwaretestingmaterial.com/category/agile/
2. https://www.atlassian.com/agile/kanban

MOOCs:
1. https://www.coursera.org/learn/introduction-to-software-engineerin
2. www.vtu.ac.in
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SUBJECT: DATA VISUALIZATION (Integrated)

Subject Code 22CSE45S CIE Marks 50
Hours/Week (L: T: P) 2:0:2 SEE Marks 50
Total Hours 28 Examination Hours 3

No. of Credits: 03

Course Learning Objectives:
The course will enable students to:

CLO1 | Demonstrate understanding of Data Visualization and key terms

CLO?2 | Design effective data visualization for visual mapping using Matplotlib

CLO3 | Demonstrate skills on understanding relationship between variables

CLO4 | Demonstrate skills on understanding Bivariate analysis

CLOS5 | Create dashboard and visualization report for Time Series analysis data

Text Book: 4 Chapter: 2,7

Hours
LONEENIS / RBT Levels
MODULE 1
Exploratory Data Analysis: EDA fundamentals, Understanding data science,
Significance of EDA, Making sense of data, Comparing EDA with classical and 06
Bayesian analysis, Software tools for EDA, Visual Aids for EDA, Data transformation L2
techniques-merging database, reshaping and pivoting, Transformation techniques,
Grouping Datasets, data aggregation, Pivot tables and cross-tabulations
Text Book: 1 Chapter: 1
MODULE 2
Visualizing Using Matplotlib: Importing Matplotlib, Simple line plots, Simple scatter
plots, visualizing errors, density and contour plots, Histograms, legends, colors, 06
subplots, text and annotation, customization, three dimensional plotting, Geographic L3
Data with Basemap, Visualization with Seaborn
Text Book: 2 Chapter: 4
MODULE 3
Univariate Analysis: Introduction to Single variable: Distributions and Variables, 06
Numerical Summaries of Level and Spread, Scaling and Standardizing, Inequality, L3
Smoothing Time Series ’
i'ext book: 3 Chapter: 1
MODULE 4
Bivariate Analysis: Relationships between Two Variables, Percentage Tables,
Analyzing Contingency Tables, Handling Several Batches, Scatterplots and Resistant 05
Lines, Transformations
Multivariate And Time Series Analysis: Introducing a Third Variable, Causal L3
Explanations, Three-Variable Contingency Tables and Beyond, Longitudinal Data
Text Book: 3 Chapters: 2,3
MODULE 5
Working with Data in Tableau: A simple example, connecting to data, Tableau File 05
types, filtering data, Basic Charts, Telling a Data Story with Dashboards, Analytics L3

Shered—




Laboratory Component
List of Sample Experiments

Considering suitable dataset

. Develop a program to read a dataset and perform exploratory data analysis on the dataset

. Develop a program to implement varicus types of plots using seaborn

. Develop a program to implement various types of plots using matplotlib

. Develop a program to visualize different types of correlation between features of the dataset
. Develop a program to implement univariate analysis

. Develop a program to implement multivariate analysis
. Develop a program to implement various data distribution methods
. Develop a program to implement various data preprocessing methods

1
2
3
4
5
6. Develop a program to implement bivariate analysis
7
8
9
1

0. Demonstrate and implement a dashboard using Tableau

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

CO45.1 | Understand the fundamentals of exploratory data analysis

CO045.2 | Implement the data visualization using Matplotlib

CO045.3 | Perform univariate data exploration and analysis

CO045.4 | Apply bivariate data exploration and analysis

CO045.5 | Use Data exploration and visualization techniques for multivariate and time series data

Text Books:

L,

Mukhiya, Suresh Kumar, Usman Ahmed, “Hands-On Exploratory Data Analysis with Python:
Perform EDA techniques to understand, summarize, and investigate your data”, Packt Publishing
Ltd, 2020.

Jake Vander Plas, “Python Data Science Handbook: Essential Tools for Working with Data”, Oreilly,
1%t Edition, 2016

Catherine Marsh, Jane Elliott, “Exploring Data: An Introduction to Data Analysis for Social
scientists” , Wiley Publications, 2" Edition, 2008.

Joshua N. Milligan, “Learning Tableau”, Packt Publishing Limited, 3" Edition, 2019.

Reference Books:

1.
2.
3.

Eric Pimpler, “Data Visualization and Exploration with R”, GeoSpatial Training service, 2017
Claus O. Wilke, “Fundamentals of Data Visualization”, O’reilly publications, 2019.

Matthew O. Ward, Georges Grinstein, Daniel Keim, “Interactive Data Visualization: Foundations,
Techniques, and Applications”, 2™ Edition, CRC press, 2015.
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https://www.perlego.com/book/3815910/data-visualization-exploring-and-explaining-with-data-
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https://www.coursera.org/specializations/data-analysis-visualization-foundation

2. https://www.coursera.org/learn/datavisualization
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SUBJECT: FULL STACK FRAMEWORK -FRONTEND (Integrated)

Subject Code 22CSE46 CIE Marks 50
Hours/Week (L: T: P) 2:0:2 SEE Marks 50
Total Hours 28 Examination Hours 3

No. of Credits: 03

Course Learning Objectives:
The course will enable students to

CLOL1 | Illustrate the basics of JavaScript, its importance, and embed in a web page

CLO2 | Build dynamic web pages using JavaScript

CLO3 | Facilitate the usage of objects and events in web pages using JavaScript

CLO4
components

Understand the programming model provided by the React framework and Define React

| CLOS5 | Build applications using ReactJS

_— # of Hours

CUTTRENES / RBT Levels

MODULE 1
Basics of JavaScript: Overview of JavaScript, Object orientatiorn and JavaScript,
Syntactic characteristics, Primitives, operations, and expressions, Screen output and 08
keyboard input, Control statements, Object creation and modification, Arrays, L3
Functions, Constructors, Examples
Text Book:1 Chapter: 4

MODULE 2
JavaScript and HTML Documents: The JavScript execution environment, T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>