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KARPAGAM ACADEMY OF HIGHER EDUCATION

(Deemed to be University)
(Established under Section 3 of UGC Act, 1956)
(Accredited with A+ Grade by NAAC in the Second Cycle)

Eachanari Post, Coimbatore - 641 021, India
FACULTY OF ARTS, SCIENCE, COMMERCE AND MANAGEMENT
UNDER-GRADUATE PROGRAMMES
REGULAR MODE
REGULATIONS - 2022

The following Regulations are effective from the academic year
2022-2023 and are applicable to candidates admitted to Under
Graduate Degree (UG) programmes in the Faculty of Arts, Science,
Commerce and Management, Karpagam Academy of Higher
Education (KAHE) from the academic year 2022-2023 onwards.

PROGRAMMES

OFFERED, MODE OF STUDY AND

ADMISSION REQUIREMENTS

1.1 U.G. Programmes Offered
A candidate may undergo a programme in any one of the under graduate
programme approved by the KAHE as given below.

S. No. DEGREE DISCIPLINE
1. | B.Sc. Biochemistry
2. | B.Sc. Biotechnology
3. | B.Sc. Computer Science
4. | B.Sc. Mathematics
5. | B.Sc. Physics
6. | B.Sc. Chemistry
7. | B.Sc. Microbiology
8. | B.Sc. Information Technology
9. |B.Sc. Computer Technology
10. | B.Sc. Computer Science (Cognitive Systems)
Computer Science (Artificial Intelligence and
11. | B.Sc. Data Science)
12. | BCA Computer Application
13. | B.Sc. Applied Science (Material Science)
14. | B.Sc. Applied Science (Foundry Science)
15. | B. Com. Commerce
16. | B.Com (CA) Commerce with Computer Applications
17. | B. Com. (PA) | Commerce with Professional Accounting
18. | B. Com. (BPS) | Commerce with Business Process Services




19. | B.B.A. Business Administration
20. | B. Com Financial Analytics
21. | B.Com International Accounting and Finance

1.2 Mode of Study

Full-Time

All programs are offered under Full-Time Regular mode. Candidates
admitted under ‘Full-Time’ should be present in the KAHE during the
complete working hours for curricular, co-curricular and extra-curricular

activities assigned to them.

1.3 Admission Requirements (Eligibility)

A candidate for admission to the first year of the UG Degree programme
shall be required to have passed the Higher Secondary Examination
(10 + 2) [Academic or Vocational] prescribed by the Government of
Tamil Nadu Board or any similar examination of any other Board

accepted by the KAHE as equivalent thereto. (Annexure 1)

2. DURATION OF THE PROGRAMMES

2.1 The minimum and maximum period for the completion of the U.G.

Programmes are given below:

Proaramme Min. No. of | Max. No. of
g Semesters Semesters
B.Sc., B.Com, BCA, BBA 6 12

2.2 Each semester normally consists of 90 working days or 450
Instructional hours of study. Examination shall be conducted at the
end of every semester for the respective courses.

3. CHOICE BASED CREDIT SYSTEM

3.1. All programmes are offered under Choice Based Credit System with a

total credit of 144 for UG Programme.

3.2. Credits

Credit means the weightage given to each course by the experts of the
Board of Studies concerned. Total credits 144 as per UGC Guidelines

for the UG programme (Three Years).

4. STRUCTURE OF THE PROGRAMME

4.1 Tamil or any one of the Indian / Foreign Languages viz, Malayalam,




4.2.

4.2

4.2

4.2

4.2.

Hindi, Sanskrit, French is offered as an additional course for Arts &
Science Programmes. Four credits are awarded for each course and
the examinations will be conducted at the end of each semester.

Core Course, Discipline Specific Elective, Generic Elective, Skill
Enhancement Course, Project, Ability Enhancement Course are part
of curricular structure.

.1. Core Course

Core course consists of theory and practical for Department domains
for which examinations shall be conducted at the end of each semester.
The students have to study 25 Core Courses compulsorily. Students
have to earn 76 Credits in Core Course.

.2. Discipline Specific Electives (DSE)

DSE is offered in the fifth and sixth semesters of third year. The
examination shall be conducted at the end of each semester. Final year
students (V and VI Semesters) will have to choose the elective courses
in V semester and VI Semester from the list of elective courses given
in the curriculum, in addition to the project work. Students have to
earn 24 Credits in Discipline Specific Electives.

.3. Generic Elective

Generic elective is an elective course chosen generally from an
unrelated discipline/subject, with an intention to provide exposure in
other areas of interest also to students.

The students have to choose two Generic Electives- one each in the
First year (3 or 4 courses) and second year (3 or 4 courses) of the
programme from the list of elective courses given in the curriculum.

Note: A particular elective course will be offered only if at least one
third of the students in a class choose that course. If less, the elective
selected has to be studied as a self-study course only. Students have to
earn 19 Credits in Generic Elective and 4 Credits in Allied Courses.

4. Skill Enhancement Courses

Skill Enhancement Courses are offered in the third and fourth
semesters of second year programme and in the fifth and sixth
semesters of the third-year programme. Second year students (I11 and
IV Semesters) will have to choose atleast one elective course each in
both 111 and IV Semesters from the list of elective courses given in the
curriculum. Similarly final year students (V and VI Semesters) will
have to choose at least one elective course each in both V and VI
Semesters from the list of elective courses given in the curriculum.
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The examination shall be conducted at the end of each semester.
Students have to earn 17 Credits in Skill Enhancement Courses.

Note: A particular elective course will be offered only if at least one
third of the students in a class choose that course. If less, the elective
selected has to be studied as a self-study course only.

4.2.5. Project Work

The project work shall start at the beginning of sixth semester and the
Project Report has to be submitted at the end of the sixth semester. The
project may be an individual or group task. The Head of Department
concerned shall assign a project supervisor who in turn shall monitor
the project work of the student(s). A project/ dissertation work may be
given in lieu of a discipline-specific elective paper. Maximum number
of students per project batch is 2.

4.2.6. Ability Enhancement Course
Ability Enhancement Course-1

The course (English | & 11 for Science Programmes / Communicative
English | & 1l for Arts Programmes) shall be offered during the first
and second semester for which examinations shall be conducted at the
end of the semester. Four credits are awarded for each course and the
examinations will be conducted at the end of each semester.

Ability Enhancement Compulsory Course-2

Students shall study the course Environmental Studies in the First /
Second Semester for which examinations shall be conducted at the end
of the semester.

4.2.7. Internship

The student shall undergo 15 days internship in the end of Il and IV
semester. Internship report will be evaluated by Continuous Internal
Assessment mode and awarded in the 11l and V semester respectively.
Students have to earn 2 credits each for the Internships and 100 marks
each is awarded for each Internship.

4.2.8. Soft Skill Development - |
The course Soft Skill Development - | shall be offered during the third
semester for which examinations shall be conducted at the end of the
semester and 100 marks is awarded through Continuous Internal



Assessment. Students have to earn 1 credit for this course.

Soft Skill Development - 11

The course Soft Skill Development - | shall be offered during the fourth
semester for which examinations shall be conducted at the end of the
semester and 100 marks is awarded through Continuous Internal
Assessment. Students have to earn 1 credit for this course.

Open Elective Course

He / She may select one of the open elective courses from the list given
below offered by the other Departments in the fifth semester. Students
have to earn 2 credits for this course. (The student cannot select a course
offered by the parent department).

S.No

Name of the Course Code Name of the Course
Department

B Com 22CMUQOES01 | Business Accounting

B Com 22FAUOES01 | Business Accounting
Financial Analytics

B Com _ 22CCUOES01 | Enterprise Resource Planning
Commerce with

Computer
Applications

B Com 22PAUOES01 | Basics of Accounting
Commerce with
Professional
Accounting

B Com 22BPUOES01 | Basics of Accounting
Commerce with
Business Process
Services

B Com 22AFUOE5S01 | Enterprise Resource Planning
International
Accounting and
Finance

BBA 22BAUOES01 | Principles of Management

B.Sc 22CSUOES01 | Data Visualization
Computer Science

BCA 22CAUOES501 | Animation Techniques

B.Sc 22ITUOES01 | Multimedia and its Applications
Information
Technology




11 | B.Sc 22CTUOES01 | Multimedia and its Applications
Computer
Technology
12 | B.Sc 22CGUOES01 | Web Designing
Computer Science
(Cognitive Systems)
13 | B.Sc 22ADUOES01 | E-Commerce Technologies
Computer Science
(Avrtificial
Intelligence and
Data Science)
14 | B.Sc Mathematics 22MMUOES01 | Combinatorics
15 | B.Sc Physics 22PHUOES01 | Atmosphere and Weather
16 | B.Sc Chemistry 22CHUOES01 | Dairy Chemistry
17 | B.Sc Microbiology 22MBUOE5S01 | Bio Nanotechnology
18 | B.Sc Biochemistry 22BCUOES01 | Hygiene and Health
19 | B.Sc Biotechnology | 22BTUOES501 | Golden Manure Preparation

5.0 Value Added Courses

Courses of varying durations but not less than 30 hours which are
optional and offered outside the curriculum that add value and help the
students for getting placement. Students of all programmes are eligible
to enroll for the value-added courses. The student can choose one Value-
added course per semester from the list of Value-added courses available
in KAHE. The examinations shall be conducted at the end of the value-
added course at the Department level and the student has to secure a
minimum of 50% of marks to get a pass. The certificate for the value-
added course for the passed students shall be issued duly signed by the
HOD and Dean of the Faculty concerned.

6.0 Online Course

Student shall study at least one online course from SWAYAM / NPTEL
/ MOOC in any one of the first five semesters for which examination
shall be conducted at the end of the course by the respective external
agencies if any. The student can register to the courses which are
approved by the Department. The student shall produce a Pass
Certificate from the respective agencies before the end of the fifth
semester. The credit(s) earned by the students will be considered as
additional credit(s) over and above the credits minimum required to earn
a particular degree.

7.0 Extension Activities

Every student is encouraged to participate in at least any one of the
following Extension activities:




e NSS

e NCC

e Sports / Mass drill

e YRC

e Club activities

e Other Co-curricular and Extra curricular activities

The student’s performance shall be examined by the staff in-charge of
Extension Activities along with the faculty mentor and the Head of the
respective department on the following parameters.

e 75 % weightage for active participation in Extension Activities in /
out of the KAHE.

¢ 25 % weightage for Exemplary Awards / Honours / Prizes secured.

8.0 Marks for Co-curricular and Extra-curricular shall be sent to the CoE
before the commencement of the Sixth End Semester Examinations. The
above activities shall be conducted outside the regular working hours of the
KAHE.

5. MEDIUM OF INSTRUCTION
The medium of instruction and examinations for the courses under
Language | — Tamil / Hindi / Malayalam / French / Sanskrit shall be in
the language concerned. For all other courses, the medium of instruction
and examination should be in English.

6. MAXIMUM MARKS

Each of the theory and practical courses shall carry a maximum of 100
marks. Out of which 40 marks is awarded for Continuous Internal
Assessment (CIA) and 60 marks for End Semester Examinations (ESE).

Evaluation: Evaluation in the courses comprises two parts, one is the
Continuous Internal Assessment (CIA) and the other one is the End
Semester Examination (ESE).

7. REQUIREMENTS TO APPEAR FOR THE END SEMESTER
EXAMINATION
a. Ideally, every student is expected to attend all classes and should secure
100% attendance. However, in order to allow for certain unavoidable
circumstances, the student is expected to attend at least 75% of the classes
and the conduct of the candidate has been satisfactory during the course.



b. A candidate who has secured attendance between 65% and 74% (both
included), due to medical reasons (Hospitalization / Accident / Specific
[lIness) or due to participation in University / District / State / National /
International level sports or due to participation in Seminar / Conference /
Workshop / Training Programme / Voluntary Service / Extension
activities or similar programmes with prior permission from the Registrar
shall be given exemption from prescribed minimum attendance
requirements and shall be permitted to appear for the examination on the
recommendation of the Head of Department concerned and Dean to
condone the shortage of attendance. The Head of Department has to verify
and certify the genuineness of the case before recommending to the Dean
concerned. However, the candidate has to pay the prescribed condonation
fee to the KAHE.

c. However, a candidate who has secured attendance less than 64% in the
current semester due to any reason shall not be permitted to appear for the
current semester examinations. But he/she will be permitted to appear for
his/her supplementary examinations, if any and he/she has to re-do the
same semester with the approval of the “Students’ Affairs Committee” and
Registrar.

8. a. FACULTY MENTOR

To help students in planning their courses of study and for general advice
on the academic programme, the HoD shall allot twenty students to a
faculty who will function as faculty mentor throughout their period of
study. Faculty mentor shall advise the students and monitor their behavior
and academic performance. Problems if any shall be counseled by them
periodically. The faculty mentor is also responsible to inform the parents
of their wards’ progress. Faculty mentor shall display the cumulative
attendance particulars of his / her ward students’ periodically (once in 2
weeks) on the Notice Board to enable the students, know their attendance
status and satisfy the clause 7 of this regulation.

b. ONLINE COURSE COORDINATOR

To help students in planning their online courses and for general advice on
online courses, the HOD shall nominate a coordinator for the online
courses. The Online course coordinator shall identify the courses which
students can select for their programme from the available online courses
offered by the different agencies periodically and inform the same to the
students. Further, the coordinators shall advice the students regarding the
online courses and monitor their course.



9. CLASS COMMITTEE
Every class shall have a Class Committee consisting of the faculty
members of the various courses of the class concerned, student
representatives (Minimum 2 boys and 2 girls of various capabilities and
Maximum of 6 members) and the concerned HoD / senior faculty as
Chairperson. The objective of the Class Committee Meeting is all about
the teaching — learning process. Class Committee shall be convened at
least once in a month. The functions of the Class Committee shall include

. Analyzing and solving problems experienced by students in the class
room and in the laboratories.

. Analyzing the performance of the students of the class after each test
and finding the ways and means to improve the performance.

. The Class Committee of a particular class of any department is
normally constituted by the HoD / Chairperson of the Class
Committee. However, if the students of different departments are
mixed in a class, the Class Committee shall be constituted by the
respective Dean of the Faculty.

. The class committee shall be constituted during the first week of
each semester.

. The HoD / Chairperson of the Class committee is authorized to
convene the meeting of the class committee.

. The respective Dean of the Faculty has the right to participate in any
Class committee meeting.

. The Chairperson is required to prepare the minutes of every meeting,
and submit the same to Dean concerned within two days after having
convened the meeting. Serious issues if any shall be brought to the
notice of the Registrar by the HoD / Chairperson immediately.

10. COURSE COMMITTEE FOR COMMON COURSES

Each common theory course offered to more than one discipline or
department shall have a “Course Committee” comprising all the teachers
handling the common course with one of them nominated as Course
Coordinator. The nomination of the course coordinator shall be made by
the respective Dean depending upon whether all the teachers handling the
common course belong to a single department or to various other
departments. The ‘Course Committee’ shall meet in order to arrive at a
common scheme of evaluation for the tests to ensure a uniform evaluation
of the tests. If feasible, the course committee shall prepare a common
question paper for the Internal Assessment test(s). Course Committee
Meeting is conducted once in a semester.



11. PROCEDURE FOR AWARDING MARKS FOR INTERNAL
ASSESSMENT

11.1 Attendance and assessment: Every Faculty is required to

maintain an Attendance and Assessment Record (Log book) which
consists of attendance of students marked for each lecture / practical /
project work class, the test marks and the record of class work (topic
covered), separately for each course. This should be submitted to the
HoD once in a fortnight for checking the syllabus coverage and the
records of test marks and attendance. The HoD shall sign with date
after due verification. The same shall be submitted to respective Dean
once in a month. After the completion of the semester the HoD
should keep this record in safe custody for five years. Because
records of attendance and assessment shall be submitted for
Inspection as and when required by the KAHE / any other approved
body.

11.2 Continuous Internal Assessment (CIA): The performance of
students in each course will be continuously assessed by the respective
faculty as per the guidelines given below:

Theory Courses

* Two

Maximum
S. No. Category Marks
1 Assignment* 5
2. Attendance 5
3 Seminar 5
4. | Test—1 (1% units- Unit | and 1) 8
5 Test — 11 (1 % units Unit 1l and 111) 8
6 Test 111 (2 units Unit IV and V) 9
Continuous Internal Assessment: Total 40

Assignments (Assignment | before Internal Test — I and assignment 11 before
Internal Test — II).

Practical Courses

Maximum

S. No. Category Marks

1. Attendance 5

2. Observation work 5

3. Record work 5

4, Model Examination 20

5. Viva — voce [Comprehensive]* 5
Continuous Internal Assessment: Total 40
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* Includes Viva- voce conducted during the model Exam practical.

Every practical Exercise / Experiment shall be evaluated based on the
conduct of Exercise/ Experiment and records maintained.

11.3 Pattern of Test Question Paper

Portions for Internal Test—1  : First 1 % Units(Unit I and II)

Portions for Internal Test — 1l : Second 1 % Units (Unit Il and 111)

Portions for Internal Test — Il : Two units (Unit IV and V)
Instruction Remarks

Maximum Marks | 50 marks

Duration 2 Hours

Part— A Obijective type (20*1=20)

Part- B Short Answer Type (3*2 = 6)

Part- C 3 Eight mark questions ‘either — or’ choice

(3*8 = 24 Marks)

11.4 Attendance

Marks Distribution for Attendance

S. No. Attendance (%) Maximum
Marks
1 91 and above 5.0
2 81-90 4.0
3 76 - 80 3.0
4 Less than 75 0

12. ESE EXAMINATIONS

12.1 End Semester Examination (ESE): End Semester Examination will
be held at the end of each semester for each course. The question paper is
for a maximum 60 marks.
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Pattern of ESE Question Paper:

Instruction Remarks
Maximum 60 marks for ESE.
Marks
. 3 hours (%2 Hr for Part — A Online & 2 % Hours for Part — B
Duration

and C

20 Questions of 1 mark each (20 * 1 = 20 Marks)

Part - A Question No. 1 to 20 Online Multiple-Choice Questions

5 Questions of 2 marks each (5 * 2 = 10 Marks)
Part- B Covering all the five units of the syllabus
Question No. 21 to 25

5 six marks Questions of 6 marks each (5 * 6 = 30 Marks.)
Question No. 26 to 30 will be ‘either-or’ type, covering all

five units of the syllabus; i.e.,

Part- C Question No. 26: Unit - 1, either 26 (a) or 26 (b), Question
No. 27: Unit - 1I, either 27 (a) or 27 (b), Question No. 28: Unit
- 11, either 28 (a) or 28 (b), Question No. 29: Unit - IV, either
29 (a) or 29 (b), Question No. 30: Unit - V, either 30 (a) or 30

(b)

12.2 Practical: There shall be combined valuation. The pattern of
distribution of marks shall be as given below.

Experiments : 40 Marks
Record : 10 Marks
Viva-voce : 10 Marks
Total : 60 Marks

Record Notebooks for Practical Examination

Candidate taking the practical examination should submit Bonafide
Record Notebook prescribed for the practical examination; failing
which the candidate will not be permitted to take the practical
examination.

In case of failures in Practical Examination, the marks awarded for
the Record at the time of first appearance of the Practical
Examination shall remain the same at the subsequent appearance
also by the candidate.
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12.3. Evaluation of Project Work

12.3.1 The project work shall carry a maximum of 100 marks. (CIA -
40 and ESE — 60%*)

*Combined valuation of Internal and External Examiners.

12.3.2 The project report prepared according to the approved
guidelines and duly signed by the supervisor(s) shall be
submitted to HoD.

12.3.3 The evaluation of the project will be based on the project report
submitted and a viva-voce Examination by a team consisting of
the supervisor, who will be the Internal Examiner and an
External Examiner who shall be appointed by the COE. In case
the guide is not available, the HoD shall act as an Internal
Examiner for the same.

12.3.4 If a candidate fails to submit the project report on or before the
specified date given by the Examination Section, the candidate
is deemed to have failed in the Project Work and shall re-enroll
for the same in a subsequent semester.

If a candidate fails in the respective viva-voce examinations
he/she has to resubmit the Project Report within 30 days from
the date of declaration of the results. For this purpose, the
same Internal and External examiner shall evaluate the
resubmitted report.

12.3.5 Copy of the approved project report after the successful
completion of viva-voce examination shall be kept in the
KAHE library.

13. PASSING REQUIREMENTS
13.1 Passing minimum: There is a passing minimum 20 marks out of 40
marks for CIA and the passing minimum is 30 marks out of 60
marks in ESE. The overall passing in each course is 50 out of 100
marks (Sum of the marks in CIA and ESE examination).

13.2 If a candidate fails to secure a pass in a particular course (either CIA
or ESE or Both) as per clause 13.1, it is mandatory that the candidate
has to register and reappear for the examination in that course during
the subsequent semester when examination is conducted for the same
till, he / she receives a pass both in CIA and ESE (vide Clause 2.1).
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14.

13.3 Candidate failed in CIA will be permitted to improve CIA marks in
the subsequent semesters by writing tests and by re-submitting
Assignments.

13.4 CIA marks (if it is pass) obtained by the candidate in the first
appearance shall be retained by the Office of the Controller of
Examinations and considered valid for all subsequent attempts till
the candidate secures a pass in ESE

13.5 Candidate who is absent in ESE in a Course / Practical / Project
Work after having enrolled for the same shall be considered to have

failed in that examination.

IMPROVEMENT OF MARKS

PASSED

15.

IN THE COURSES ALREADY

Candidates desirous to improve the marks secured in a passed course in
their first attempt shall reappear once (only in ESE) in the subsequent
semester. The improved marks shall be considered for classification
but not for ranking. If there is no improvement there shall be no change
in the marks awarded earlier.

AWARD OF LETTER GRADES

All assessments of a course will be done on absolute marks basis.
However, for the purpose of reporting the performance of a candidate,
letter grades, each carrying certain number of points, will be awarded as
per the range of total marks (out of 100) obtained by the candidate in each
course as detailed below:

Letter grade | Marks Range | Grade Point Description
o) 91-100 10 OUTSTANDING
A+ 81-90 9 EXCELLENT
A 71-80 8 VERY GOOD
B+ 66- 70 7 GOOD
B 61— 65 6 ABOVE AVERAGE
C 55 - 60 5 AVERAGE
D 50 - 54 4 PASS
RA <50 - REAPPEARANCE
AAA - - ABSENT

14



16. GRADE SHEET
After the declaration of the results, Grade Sheets will be issued to each
student which will contain the following details:

I The list of courses enrolled during the semester and the grade
scored.

ii. The Grade Point Average (GPA) for the semester and

iii. The Cumulative Grade Point Average (CGPA) of all courses
enrolled from first semester onwards.

iv. Remark on Extension Activities (only in the 61 Semester
Grade Sheet)

GPA of a Semester and CGPA of a programme will be calculated as follows.

Sum of the product of the GP by
the corresponding credits of the
courses offered in that Semester

GPA of a Semestel = oo
Sum of the credits of the courses
of that Semester
> CiGPi
i.e. GPA of a Semester = IZ—CI

Sum of the product of the GPs
by the corresponding credits of
the courses offered for the entire
programme

CGPA of the entire programme = -----=-m-mmmmmmmm oo

Sum of the credits of the courses
of the entire programme

2.2 CniGPni
;ZCni

i.e. CGPA of the entire programme =

where,
Ci is the credit fixed for the course ‘i’ in any semester
GPi1 is the grade point obtained for the course ‘1’ in any semester
‘n’ refers to the Semester in which such courses are credited.

Note: RA grade will be excluded for calculating GPA and CGPA.

15



17.

18.

19.

20.

REVALUATION

A candidate can apply for revaluation and re-totaling of his / her semester
examination answer script (theory courses only), within 2 weeks from the
date of declaration of results, on payment of a prescribed fee. For the
same, the prescribed application has to be sent to the Controller of
Examinations through the HoD. A candidate can apply for revaluation
of answer scripts not exceeding 5 courses at a time. The Controller of
Examinations will arrange for the revaluation and the results will be
intimated to the candidate through the HoD concerned. Revaluation is not
permitted for supplementary theory courses.

TRANSPARENCY AND GRIEVANCE COMMITTEE

Revaluation and Re-totaling is allowed on representation (clause 17).
Student may get the Xerox copy of the answer script on payment of
prescribed fee, if he / she wishes. The student may represent the grievance,
if any, to the Grievance Committee, which consists of Dean of the Faculty,
(if Dean is HoD, the Dean of another Faculty nominated by the KAHE),
The HoD of Department concerned, the faculty of the course and Dean
from other discipline nominated by the KAHE and the CoE. If the
Committee feels that the grievance is genuine, the script may be sent for
external valuation; the marks awarded by the External examiner will be
final. The student has to pay the prescribed fee for the same.

ELIGIBILITY FOR THE AWARD OF THE DEGREE
A student shall be declared to be eligible for the conferment of the
Degree if he / she has

« Successfully completed all the components prescribed under Part | to
Part IV in the CBCS pattern to earn the minimum required credits as
specified in the curriculum corresponding to his / her programme
within the stipulated period vide class 2.1.

« Not any disciplinary action pending against him / her.

« The award of the degree must be approved by the Board of
Management.

CLASSIFICATION OF THE DEGREE AWARDED

20.1 Candidate who qualifies for the award of the Degree (vide clause 19)
having passed the examination in all the courses in his / her first
appearance, within the specified minimum number of semesters and
securing a CGPA not less than 8 shall be declared to have passed
the examination in the First Class with Distinction.
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20.2 Candidate who qualifies for the award of the Degree (vide  clause
19) having passed the examination in all the courses within the
specified maximum number of semesters (vide clause 2.1), securing
a CGPA not less than 6.5 shall be declared to have passed the
examination in the First Class.

20.3 All other candidates (not covered in clauses 20.1 and 20.2) who
qualify for the award of the degree (vide Clause 19) shall be declared
to have passed the examination in the Second Class.

21. PROVISION FOR WITHDRAWAL FROM END-SEMESTER
EXAMINATION
21.1 Candidate due to valid reasons and on prior application, be granted
permission to withdraw from appearing for the examination of any one
course or consecutive examinations of more than one course in a
semester examination.

21.2 Such withdrawal shall be permitted only once during the entire period of
study of the degree programme.

21.3 Withdrawal of application is valid only if it is made within 10 days prior
to the commencement of the examination in that course or courses and
recommended by the HoD / Dean concerned and approved by the
Registrar.

21.3.1 Notwithstanding the requirement of mandatory TEN days notice,
applications for withdrawal for special cases under extraordinary
conditions will be considered on the merit of the case.

21.4 Withdrawal shall not be construed as an appearance for the eligibility of
a candidate for First Class with Distinction. This provision is not
applicable to those who seek withdrawal during VI semester.

21.5 Withdrawal from the End semester examination is NOT applicable to
arrears courses of previous semesters.

21.6 The candidate shall reappear for the withdrawn courses during the
examination conducted in the subsequent semester.

22. PROVISION FOR AUTHORISED BREAK OF STUDY

22.1 Break of Study shall be granted only once for valid reasons for a
maximum of one year during the entire period of study of the degree
programme. However, in extraordinary situation the candidate may
apply for additional break of study not exceeding another one year by
paying prescribed fee for break of study. If a candidate intends to
temporarily discontinue the programme in the middle of the semester for
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valid reasons, and to rejoin the programme in a subsequent year,
permission may be granted based on the merits of the case provided he /
she applies to the Registrar, but not later than the last date for registering
for the end semester examination of the semester in question, through
the Head of the Department stating the reasons therefore and the
probable date of rejoining the programme.

22.2 The candidate thus permitted to rejoin the Programme after the break

shall be governed by the Curriculum and Regulations in force at the time
of rejoining. Such candidates may have to do additional courses as per
the Regulations in force at that period of time.

22.3 The authorized break of study (for a maximum of one year) will not be

counted for the duration specified for passing all the courses for the
purpose of classification. (Vide Clause 20). However, additional break
of study granted will be counted for the purpose of classification.

22.4 The total period for completion of the Programme reckoned from, the

commencement of the first semester to which the candidate was
admitted shall not exceed the maximum period specified in clause 2.1
irrespective of the period of break of study (vide clause 22.1) in order
that he/she may be eligible for the award of the degree.

22.5 If any student is detained for want of requisite attendance, progress and

23.

24,

good conduct, the period spent in that semester shall not be considered
as permitted ‘Break of Study’ or ‘Withdrawal’ (Clause 21 and 22) is not
applicable for this case.

RANKING

A candidate who qualifies for the UG Degree programme passing all the
Examinations in the first attempt, within the minimum period prescribed
for the programme of study from Semester | through Semester VI to the
programme shall be eligible for ranking. Such ranking will be confined to
10% of the total number of candidates qualified in that particular
programme of study subject to a maximum of 10 ranks.

SUPPLEMENTARY EXAMINATION

Supplementary Examination will be conducted only for the final semester
students within ten days from the date of publication of results for students
who have failed in one theory course only. Such students shall apply with
prescribed fee to the Controller of Examinations within the stipulated
time.
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25. DISCIPLINE
25.1. If a student indulges in malpractice in any of the Internal / External
Examinations he / she shall be liable for punitive action as prescribed
by the KAHE from time to time.

25.2. Every student is required to observe discipline and decorous
behavior both inside and outside the campus and not to indulge in
any activity which will tend to bring down the prestige of the KAHE.
The erring students will be referred to the disciplinary committee
constituted by the KAHE, to enquire into acts of indiscipline and
recommend the disciplinary action to be taken.

26. REVISION OF REGULATION AND CURRICULUM

Karpagam Academy of Higher Education may from time-to-time
revise, amend or change the Regulations, Scheme of Examinations and syllabi
if found necessary.
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PROGRAM OUTCOMES: The program must enable students to attain by the time of graduation

a)

b)

c)

d)
e)
f)
9)
h)

)

An ability to apply knowledge of computing and mathematics appropriate to the program’s student
outcomes and to the discipline

An ability to analyze a problem, and identify and define the computing requirements appropriate
to its solution

An ability to design, implement and evaluate a computer-based system, process, component or
program to meet desired needs.

An ability to function effectively on teams to accomplish a common goal

An understanding of professional, ethical, legal, security and social issues and responsibilities
An ability to communicate effectively with a range of audiences

An ability to use current techniques, skills and tools necessary for computing practice

An ability to use and apply current technical concepts and practices in the core information
technologies of human computer interaction, information management, programming, networking
and web systems and technologies

An ability to effectively integrate IT-based solutions into the user environment

An understanding of best practices and standards and their application

PROGRAM SPECIFIC OUTCOME (PSOs)

K)

Understand analyze and develop computer programs in the areas related to Database systems and
big data Analytics, cloud computing, soft computing, web designing, mobile computing and
networking for efficient design of computer-based system of varying complexity.

Implement Artificial Intelligence and data science techniques such as search algorithms, neural
networks, machine learning and data analytics for solving a problem and designing novel

algorithms for successful career and entrepreneurship.

m) Understand, analyze and develop essential proficiency in the areas related to data science and

artificial intelligence in terms of underlying statistical and computational principles and apply the
knowledge to solve practical problems.

An ability to produce cost effective, quality and maintainable software products and solutions
(services) meeting the global standards and requirements with the knowledge acquired and using
the emerging techniques, tools and software engineering methodologies and principles and able to
comprehend and write effective project reports in multidisciplinary environment in the context of

changing technologies.

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021.
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

PEO I: To be a working Information Technology (IT) professional with core competencies that
can be used on multi-disciplinary projects
PEO II: To provide the knowledge in artificial intelligence techniques and apply them to develop
relevant models and real time products.
PEO III: To provide knowledge in data science for modern computational data analysis and
modeling methodologies.
PEO IV: To understand, evaluate and practice ethical behavior within the IT industry
PEO V: To be cognizant of security issues and their impacts on industry
MAPPING of PEOs and POs
POs a b c d e f g h i j k I m
PEO I X X X X X X X X
PEO Il X X X X X
PEO IlI X X X X X X X
PEO IV X X X X X X
PEOV X X X

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021.
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2022-2023

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University)
(Established Under Section3 of UGC Act, 1956)
Coimbatore-21
Faculty of Arts, Science, Commerce and Management

Department of Computer Science

UG Curriculum (CBCS)- (2022 — 2023) Batch
Program: B.Sc Computer Science (Cognitive Systems)

Object
:ivr:e; Instruction g
hours/week S Maximum Marks
outco L
mes O Cate | Pa
Course code| Name of the course | < L < | 9ory | ge
o4 @) w 2 No
W g
o L | T| P
40 60 | 100
SEMESTER-I
22LSU101 | Language-| IV ‘fj’e’ 4 | - | - | 4| 40 | 60 | 100 |AEC | 1
22ENU101 | English-I I ?’e’ 4 - - 4 40 60 | 100 |AEC | 5
22cGuior | ProblemSolving bt b gl 40 | 6o | 100 | Core| 7
Techniques
Obiject Oriented b
22CGU102 | Programming | C” 4 - - 4 40 60 | 100 | Core| 9
using C++
22CGU103 | Operating Systems | g,c, 4 - - 4 40 60 | 100 | Core | 11
Problem Solving bh
22CGU111 | using Worksheets— | Il |77 - - 3 2 40 60 | 100 | Core| 13
Practical J
Obiject Oriented
Programming a,b,
22CGU112 | using C++ - I 9 - - 4 2 40 60 | 100 | Core | 14
Practical
ooccuiig | Operating Systems | jac) 3 | 5 | 49 | 60 | 100 | Core| 16
- Practical Xs|
Semester Total 20 - | 10 | 26 | 320 | 480 | 800
SEMESTER-II
22LSU201 | Language —II WY, O]';e 04 | - | - | 4| 40 | 60 | 100 |AEC | 17
22ENU201 | English— 11 I ollc,e 04 - - 4 40 60 | 100 |AEC | 21
22CGU201 | Computer Networks | V aéb 04 | - | - | 4| 40 | 60 | 200 | Core| 23

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021.
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Information
22cGU202 | Technology W {abl 04 | - | - | 4| 40 | 60 | 100 | Core| 25
Infrastructure
Library
22CGU203 | Numerical Methods | IV | h,j| 05 - - 4 40 60 | 100 Allied | 27
Computer Networks ab
22CGU211 | - \% c - - |1 03] 2 40 60 | 100 | Core | 29
Practical '
22cGU212 | WWeb Technologies -1, bl 11 o3| 1 | 40 | 60 | 100 | Core| 31
Practical J
2oAEC201 | ENVironmental v |de| 03 | - | - | 3| 40 | 60 | 100 |AEC | 32
Studies
Semester Total 24 - 6 | 26 | 320 | 480 | 800
SEMESTER-III
a,b
22CGU301 Data Structures I, 4 - - 4 40 60 100 | Core| 35
h
20cGU302 | PYthon 1 |®® 4 | - | - | 4| 40 | 60 | 100 | Core| 37
Programming ,C
2ocGuges | Yirualizationand |y rablo ol b4 4 | 60 | 100 | Core| 39
Cloud J.K
Infrastructure ab
22CGU304A l|.c 41
Management m
3 } } 3 40 60 100 | SEC
99CGU304B Full Stack Web | a,b, 43
Development C
2ocGuay | DaStiuctures- o fabl o g | 6o | 100 | Core| 45
Practical h
Python ab
22CGU312 | Programming- I c - - 3 2 40 60 | 100 | Core | 47
Practical ’
Virtualization and ab
22CGU313 | Cloud- I "k - - 3|1 40 60 | 100 | Core| 49
Practical )
Infrastructure a,b
22CGU314A | Management- I [.c| - - 50
Practical m
Full Stack Web b 3 1 40 60 100 | sec
22CGU314B | Development— I c” - - 51
Practical
2255D301 | Soft Skl | Rij| 2 | - | -|1]10]| - |100 | SEC| 53
Development-I
22CGU391 | Internship* | "(’:‘Jb 2 | 100 | - | 100 | SEC| 55
Semester Total 17 - 13 | 24 | 520 | 480 | 1000

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021.
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SEMESTER - IV
N a,b
Programming in ”
22CGU401 JAVA I (r:n 4 - - 4 40 60 | 100 | Core| 56
Database cd
22CGU402 | Management v e’ I, 4 - - 4 40 60 | 100 | Core| 58
System '
Cognition and a,b, AE
22CGU403 | Problem I @, 4 - - 4 40 60 | 100 C 60
Solving h
Process a.b,
22CGU404A I |h,j 62
Management K
o ab,| 3 | - | - | 3| 40 | 60 | 100 | SEC
22CGU404B | Data Visualization | Il |h,j 64
K
Programming in a,b,
22CGU411 | JAVA- I - - 4 | 2 40 60 | 100 | Core | 66
Practical m
Database e d
22CGU412 | Management v e’I, - - 3 2 40 60 | 100 | Core| 68
System- Practical ’
Statistical analysis A
22CGU413 | using R - P9l - |- |3 |1 40 | 60 | 100 | SEC| 70
Practical
Devops tools- ab,
22CGUA14A P e h,j 72
Practical K
Data ab,] | | 3| 1| 40 | 60 | 100 | SEC
22CGU414B | Visualization I |h,j 74
Practical k
22sspag1  [2OTt Skl U lij| 2 | - | -1 1|100]| - | 100|sec| 76
Development-11
Semester Total 17 - 13 | 22 | 420 | 480 | 900
SEMESTER -V
oocgusor | ClientRelationship 1, byt bl 40 | 60 | 100 | core| 78
Management C
Introduction to b.e
22CGUS502A | Digital I 80
Technology m 4 - -
: 4 40 60 | 100 | DSE
992CGUS02B Int_roductlonto Data I a,b, 82
Science Cc
Information Security b
22CGU503A | and 1 h’.’ 84
Cyber Laws )
3 - - 3 40 60 | 100 | DSE | 86
992CGUS03B Software Testing | ﬁ,b,
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.. a,b,
22CGU504A | Data Mining ] 88
c -] - DSE
22CGU504B | Machine Learning v i’b’ 4 4 40 60 | 100 90
Client Relationship
220GUS11 | Management- m PP - | - 3] 2| 4 | 60 | 100 | Core| 92
Practical Cc
Introduction to
22cGUs12A | DigIE b 03
Technology— h,j
Practical - | - | 3| 1| 40 | 60 | 100 | DSE
92CGU512B Int_roductlonto_Data I a,b, 94
Science —Practical c
Information Security
22CGU513A | and Cyber Laws- I cg 96
Practical ) i 3 1 40 60 | 100 |DSE
22cGUs13g | Software Testing - |, b, 08
Practical h
22CGUSs14A | D@ Mining- n Pl 100
Practical Cc
20cGUS14 | Machine Learning - |\, @b, | | 3 | 1 | 40 | 60 | 100 | DSE | 1qp
Practical C
22CBUOES | wweb pesigning | 1v |%”] 3 | - | - | 2 | 40 | 60 | 100 | SEC | 104
22CGU5S91 | Internship* I aét}’ - - - 2 | 100 - 100 | SEC | 106
Semester Total 18 - | 12 | 24 | 460 | 540 | 1000
SEMESTER-VI
22CGU601 | PHP Programming I a,Cb, 04 - - 4 40 60 | 100 | Core | 107
22CGUB02A | Computer Graphics | | b’gc’ 109
. a,c
22cGUB02e | Digital Image 1 gl @ |- |- | 3] 4 | 60| 100 DSE| 119
Processing m
Foundations of ai
22CGUG03A | Atrtificial I j” 113
Intelligence 104 | 7| T | 4| 40 | 60 | 100 | DSE
22CGU603B | Deep Learning I j” 115
2ocguelr | PHPProgramming | jab g | | 40 | 60 | 100 | Core| 117
-Practical c
92CGUBL2A ComputerGraphlcs | b,c, 118
Practical g
Digital Image a,c,
22CGU612B | Processing- Lo | - | -9 1| 40| 60 | 100 | DSE| 199
Practical m
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Foundations of
22cGUs13A | Artificial | &b 122
Intelligence- j
Practical i i ) ) 04 | 2 40 60 100 | DSE
22cGUeL3B |DCeP Leaming- no| &b 124
Practical j
22CGU691 | Project Il 28 - - 8 6 40 60 | 100 | Core | 126
ECA/NCC
INSS/Sports/ Good
General interest etc
Semester Total 11 - 19 | 22 | 280 | 420 | 700
Grand Total 105 - 75 | 144 | 2320 | 2880 | 5200
Ability Enhancement Courses (AEC)
Semester | Course Code | Name of the Course
| 221.SU101 Language-I
22ENU101 English-I
I 22L.SU201 Language—II
22ENU201 English-II
22AEC201 Environmental Studies
v 22CGU403 Cognition and Problem Solving
Generic Elective Courses(GE)/Allied Courses
Semester | Course Code | Name of the Course
I 22CGU203 Numerical Methods
Core Courses(CC)
Semester | Course Code | Name of the Course
I 22CGU101 Problem Solving Techniques
22CGU102 Object Oriented Programming using C++
22CGU103 Operating Systems
22CGU111 Problem Solving using Worksheets—Practical
22CGU112 Object Oriented Programming using C++-Practical
22CGU113 Operating Systems-Practical
1 22CGU201 Computer Networks
22CGU202 Information Technology Infrastructure Library
22CGU211 Computer Networks -Practical
22CGU212 Web Technologies-Practical
i 22CGU301 Data Structures
22CGU302 Python Programming
22CGU303 Virtualization and Cloud
22CGU311 Data Structures-Practical
22CGU312 Python Programming-Practical
22CGU313 Virtualization and Cloud-Practical
v 22CGU401 Programming in JAVA
22CGU402 Database Management System
22CGU411 Programming in JAVA- Practical
22CGU412 Database Management System -Practical
22CGU501 Client Relationship Management

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021.
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2022-2023

\ 22CGU5S11 Client Relationship Management-Practical
Vi 22CGU601 PHP Programming
22CGU611 PHP Programming- Practical
22CGU691 Project
Skill Enhancement Courses (SEC)
Semester | Course Code | Name of the Course
i 22CGU304A Infrastructure Management
22CGU304B Full Stack Web Development
22CGU314A | Infrastructure Management- Practical
22CGU314B Full Stack Web Development— Practical
2255D301 Soft Skill Development-1
22CGU391 Internship
22CGU404A Process Management
22CGU404B Data Visualization
v 22CGU413 Statistical analysis_using R-Practical
22CGU414A | Devopstools-Practical
22CGU414B Data Visualization— Practical
22SSD401 Soft Skill Development-II
Vv 22CGUOES501 | Web De§igning
22CGU591 Internship
Discipline Specific Elective Courses
(DSE)
Semester | Course Code Name of the Course
\V/ 22CGU502A Introduction to Digital Technology
22CGU502B Introduction to Data Science
22CGU503A Information Security and Cyber Laws
22CGU503B Software Testing
22CGUS504A Data Mining
22CGU504B Machine Learning
22CGU512A Introduction to Digital Technology-Practical
22CGU512B Introduction to Data Science- Practical
22CGUS513A Information Security and Cyber Laws- Practical
22CGU513B Software Testing-Practical
22CGU514A Data Mining- Practical
22CGU514B Machine Learning- Practical
VI 22CGUB02A Computer Graphics
22CGU602B Digital Image Processing
22CGUGO3A Fundamentals of Artificial Intelligence
22CGU603B Deep Learning
22CGUB12A Computer Graphics -Practical
22CGU612B Digital Image Processing - Practical
22CGUB13A Artificial Intelligence -Practical
22CGU613B Deep Learning - Practical

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021.
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Course Distribution Table:

Category No. of Coursgs Total
Theory | Practical
Core 12 12 24
AEC 6 0 6
Allied 1 0 1
SEC 5 5 10
DSE 5 5 10
Project 0 1 1
Total 29 23 52

Course Distribution

m Core
= AEC
= Allied
= SEC
= DSE

= Project

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore-641021. _
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Semester — |
22L.SU101 Language — | 4H -4C

Instruction Hours / week:L: 4 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
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Semester — |
22ENU101 English - | 4H - 4C

Instruction Hours / week:L: 4 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To give basic knowledge on grammar.
e To train communication in real life situation.
e To be familiar with the four basic skills of English.
e To train students to acquire proficiency in English by reading different genres of
literature and learning grammar.
e To provide aesthetic pleasure through literature.
e To develop the moral values of students.
Course Outcomes (COs)
1. Retrieve fundaments of English language to construct error free sentences.
Develop the knowledge of interpersonal skills.
Establish and maintain social relationships.
Develop communication skills in business environment.
Refine communication competency through LSRW skills.
Improving intrapersonal skills through literary works.

ook wn

Unit |
LISTENING: Listening —Types of Listening
SPEAKING: Basics of Speaking
READING: Reading —Types of Reading — Purpose of Reading
WRITING: Writing — Types of Writing — Components of Writing
LITERATURE: Poem- Ode on a Grecian Urn by John Keats
GRAMMAR: Parts of Speech

Unit 11
LISTENING: Principles of Listening Skills — Tips for effective listening
SPEAKING: Telephone Skills
READING: Reading Techniques — Reading Newspaper, Magazine, Books and Articles
WRITING: Paragraph Writing
LITERATURE: Prose- Of Friendship by Francis Bacon
GRAMMAR: Articles

Unit 111
LISTENING: Barriers of Listening — Problems of Listening
SPEAKING: Role Play (formal Context)
READING: Developing Analytical Skills, Skimming and Scanning
WRITING: Precise Writing
LITERATURE: Short Story: The Umbrella man by Roald Dahl
GRAMMAR: Tense

Unit IV
LISTENING: Note Taking
SPEAKING: Group Discussion
READING: Reading Comprehension
WRITING: Report Writing
LITERATURE: Poem: Tyger by William Blake
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GRAMMAR: Subject and Predicate — Question Tags

Unit V
LISTENING: Academic Listening — Listening to Radio and Television
SPEAKING: Interview Skills
READING: Tips for MOC- Anchoring
WRITING: Writing a Book Review
LITERATURE: Short story: Rapunzel by the Brothers Grimm
GRAMMAR: Framing Questions
Suggested Readings:
1. Wren & Martin.(2008). High School English Grammar & Composition, S.Chand&
Company Ltd.
2. Board of Editors.(2012). Vibrant English for Enhancement, Emerald Publishers, 2012
3. Krashen, Stephen D .(1982) Principles and practice in second language acquisition. New
York: Pergamon Press.
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Semester — |
22CGU101 Problem Solving Techniques 4H -4C

Instruction Hours / week:L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To develop a basic understanding of many areas of information technology and how they
are used.

e To understand the basic structure of a program including sequence, decisions and looping.

e To understand how to design a program to solve a simple program.

e To introduce the basics of several programming language and understand the commonality
and differences in languages.

e To lay a basic foundation involving hardware, software, navigation, the Internet for future
development.

e To understand what a database is and how to design a working model.

Course Outcomes (COs)
After the completion of this course, a successful student will be able to:

1. Demonstrate knowledge of high-level structured programming logic and algorithm
development.

2. Demonstrate knowledge of structured program design and modularity.

3. Demonstrate knowledge of file-based input/output operations, file manipulation and
maintenance, extract reporting, and report writing.

4. Demonstrate knowledge of records, data types and structures, storage classes, addressable
memory locations.

5. Demonstrate knowledge of table utilization, arrays and subscripts.

6. Demonstrate knowledge of arithmetic expressions, control structures, iteration techniques.

Unit -1

Language Evolution Machine Language, Assembly Language, High Level Language. Translators:
Compiler, Interpreter and Assembler. The Compilation Process, Linker, Loader, Study of HLL,
Characteristics of Good Language, Generation of Languages, Study of Programming Languages
(Function Oriented, Object Oriented, Event-Based). Problem Solving and Algorithmic Thinking
Overview — problem definition, logical reasoning;

Unit I1

Programming Construction Tools Problem Analysis, Process Analysis, Conceptual Development of
Solution. Development Tools: Algorithm — definition, practical examples, properties, representation,
algorithms vs programs. Algorithm: Types of Algorithms, Algorithm of Analysis, Advantage and
Disadvantage of Algorithm, Complexity of Algorithm, Big-O Notation.
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Unit 111

Flowcharts: Types of Flowcharts, Advantage and Disadvantage of Flowchart. Pseudocode:
Definition and Its Characteristics Control Statements Basics of C Programming Language: Usage
of Character Set, Meaning of Keywords and Identifiers, Role of Data Types, Constants and Variables.

Unit - IV

Importance of Casting, Different Types of Operators and their Precedence, Expressions, Conditional
Statements (One-Way, Two-Way and Multi-Way Conditional), Looping Statements (For, While, do-
while), Usage of Exit, continue, Break and Goto Statement.

Unit—V

Arrays: Arrays, One dimensional array, Various operation on Array (Inserting of Elements, Deleting
of Element, Rotating List, Sorting, Searching, Merging etc) and Two dimensional arrays (Matrix
Addition, Transpose of Matrix, Matrix Multiplication), Modular programming and its features.

Suggested Readings:

1. Ferragina P, Luccio. (2018). Computational Thinking: First Algorithms, Then Code. Springer.

2. Beecher. (2017). Computational Thinking: A beginner’s guide to Problem-solving and
Programming, BCS Learning & Development Limited.

3. Curzon P, McOwan. (2017). The Power of Computational Thinking: Games, Magic and Puzzles
to help you become a computational thinker. World Scientific Publishing Company.

4. Riley DD, Hunt KA. (2014). Computational Thinking for the Modern Problem Solver. CRC
press.

5. Maureen Sprankle.(2009). Problem Solving Programming Concepts (7th ed.). Pearson
Education.

6. Anil V.Chouduri.The Art of Programming through Flowchart and Algorithms. Laxmi
Publication.

7. Behrouz Forouzan. Basic of Computer Science. Cengage Learning

8. Donald Knuth. The Art of Computer Programming Vol-LII, III, Pearson.

9. Horowitz, Sahani. Fundamental of Computer Algorithm. Orient Longman.

Websites

1. http://www.cs.cf.ac.uk/Dave/C/CE.html

2. http://www?2.its.strath.ac.uk/courses/c/

3. http://www.iu.hio.no/~mark/CTutorial/CTutorial.html
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Semester-I
22CGU102 Object Oriented Programming Using C++ 4H - 4C
Instruction Hours /week: L: 4 T:0P: 0 Marks:Internal:40 External:60 Total: 100
End Semester Exam :3 Hours

Course Objectives
e To understand how C++ improves C with object-oriented feature.
e To learn the syntax and semantics of classes in C++ programming language.
e To learn how to perform operator overloading and inheritance.
e To learn how to design C++ using pointers.
e To learn file handling in C++.
e To use the basic object-oriented design principles in computer problem solving.

Course Outcomes (COs)
Upon completion of this course the students will be able to:
1. Understand the difference between top-down and bottom-up approach.
2. Apply the concepts of object-oriented programming in constructor and destructor.
3. Understand how to apply the major object-oriented concepts to implement inheritance and
polymorphism.
4. Apply pointer concepts in C++.
5. Learn the basics of file handling mechanism that is essential for understanding the concepts
in database management systems.
6. Use the concepts of preprocessor directives and macros.

Unit I - Introduction
Principles of object-oriented programming: Basic concepts of object-oriented programming —
Benefits of OOP — Applications of OOPs — Structure of C++ Program C++ Tokens — Control
Statement — Decision Making Statements- Loop Statements - Inline Functions — Friend Function -
Function Overloading.

Unit Il - Control Structure, Functions and Constructors

Classes and Objects: Specifying a class — Creating Objects — Accessing Class Members — Defining
Member Functions — Static Data Members — Static Member Functions - Array of Objects — Friend
Functions. Constructors and Destructors: - Constructors — Parameterized Constructors - Multiple
Constructors in a Class — Constructors with Default Arguments - Copy Constructor - Dynamic
Constructor — Destructors.

Unit 111 - Operator Overloading and Inheritance
Operator overloading: Defining operator overloading — overloading unary operators — overloading
binary operators — overloading binary operators using friends — type conversions. Inheritance: -
Inheritance — defining derived classes — single, multilevel, multiple, hierarchical inheritance- hybrid
inheritance — virtual base classes — abstract classes.

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
Page 9



B.Sc Computer Science (Cognitive Systems)2022-2023

Unit IV - Pointers and 1/O Operations

Pointers: Pointers to objects — this pointer — pointers to derived classes — virtual functions- Pure
Virtual Functions. Managing console I/O operations: - C++ streams — C++ stream classes —
unformatted 1/0 operations — formatted console 1/O operations — Managing output with
manipulators.

Unit V - File Management

Files - Classes for file stream operations — Opening and Closing a file — sequential input and output
operations — updating a file random access — Command Line Arguments. Templates and Exceptions:
- Templates — class templates — function templates — member function templates — exception
handling.

Suggested Readings
1. Antonio Mallia, Francesco Zoffoli. (2019). C++Fundamentals, Packt Publishing, Ltd.
2. Joel Murach, Mary Delamater. (2018). C++ Programming ,MikeMurach& Associates Inc.
3. Stefan Bjornander. (2016). C++ Windows Programming, Published byPacktPublishingLtd.
4. Richard L. Stegman. (2016). Focus on Object-oriented Programming with C++,6""Edition,
CreateSpace Independent Publishing Platform.
5. Bjarne Stroustroup. (2014). Programming - Principles and Practice using C++,
2"9Edition,Addison-Wesley.
6. Harry, H. Chaudhary. (2014). Head First C++ Programming: The Definitive Beginner's
Guide, First Create space Inc, O-D Publishing, LLC USA.
7. Debasish Jana. (2014). C++ And Object-Oriented Programming Paradigm,PublishedbyPHI
Learning Pvt. Ltd.
Websites
1. www.programmingsimplified.com
WWW.programiz.com / cpp-programming
www.cplusplus.com
www.learncpp.com
www.udemy.com
https://nptel.ac.in/courses/106101208/
http://172.16.13.33/course/view.php?id=599

Nooak~whn
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Semester — |
22CGU103 Operating Systems 4H -4C

Instruction Hours /week: L: 4 T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To recognize the concepts and principles of Windows operating system.

e To provide students with the basic knowledge and skills of memory in Windows.
To provide device and Process management and techniques in Windows environment.
To able to do server monitoring of Windows.
To able to create group policy in Windows 2012.
Install MS Windows 2012 environment.

Course Outcomes (COs)

Ability to work in Windows 7 operating system, its tools and utilities.

Install and configure Windows 2012 server and client.

Use administrative tools and backup management for Windows 2012 server.
Understand device and Process management and techniques in Windows environment.
Monitor server OS of Windows

Create group policy in Windows 2012.

oakrwnpE

Unit I - Windows

Windows-Hardware Basics, Operating System overview and Windows, Windows 7 Essential,
Client OS-Windows 7-Users and Groups-IP Configuration, Client OS-Windows 7 Tools and
Utilities-Client OS Windows 7- Installation-Features-Disk Management-File Systems.

Unit I1- Server OS

Server OS-Windows Server 2012 Overview-Server DNS-Zone Creation - DHCP - PRACTICAL-
Advanced server storage Management-server ADS concepts and FSMO-Server OS Windows
Server 2012 Roles and features- Server OS Windows Server 2012 File and Print Services.

Unit 111 - OS Monitoring
Server OS monitoring and managing Windows Server 2012-Server OS Windows Server 2012 DNS
and DHCP- Server OS Windows server 2012 Administrative Tools and ADS

Unit IV - Server OS
Server OS-Windows Server 2012-Storage and Backup Management-Client OS Windows 7 Devices
and Printers-Server OS Windows Server 2012 Installation.

Unit V- Group Policy Management

Group Policy Management-Server Windows Server 2012- File and print services-Group Policy-
Server Storage Management —Server Scenario- Server OS Windows Server 2012-DNS and DHCP
-Server- ADS scenario.
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Suggested Readings
1. Greg Tomsho. (2017). Guide to Operating System”, 5 Edition, 2017.
2. William PanekTylor Wentworth. (2010). Microsoft Windows 7 Administration, Wiley
Publishing
3. Charles Edge.(2010). Chris Barker EhrenSchwiebert, “Beginning MacOSX Snow
Leopard Server”, 2010
4. Mitch Tulloch. (2009). Windows 7 Essential Guidance.

Web Sites
1. https://searchitchannel.techtarget.com/tip/Windows-7-user-accounts-and-groups-
management
2. https://docs.microsoft.com/
3. https://lwww.microsoft.com/en-in/evalcenter/evaluate-windows-server-2012
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Semester — |
22CGU111 Problem Solving Using Worksheets — Practical 3H-2C

Instruction Hours /week: L: 0 T: 0P:3  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
o Write functions in Microsoft Excel to perform basic calculations and to convert number to
text and text to number.
« Create applications using VBA code in Excel.
e Construct formulas, including the use of built-in functions, and relative and absolute
references.
e To be able to develop macros.
e To be able to Format worksheets.
o To create an interactive worksheet.

Course Outcomes (COs)

Create and design a spreadsheet for general office use.

Demonstrate the basic mechanics and navigation of an Excel spreadsheet.
Demonstrate the use of basic functions and formulas.

Create applications using VBA code in Excel.

Ability to develop macros.

Creating interactive worksheets.

oukhwdE

List of programs

1. Create sales dashboard (such as Market wise, Product wise, quarter wise sales) in Excel
using VBA code

2. Create randomized quiz question paper in Excel using VBA code.

3. Design an attendance tracker using login time of the employee in Excel using VBA code
to perform the operation like if employee is late, and then lock the system.

Suggested Readings:
1. Mike Mc Grath.(2017). Excel VBA In Easy Steps BPB Publications.
2. Jeff Webb, Steve Saunders . (2014). Programming Excel with VBA and .NET: Solve Real-
World Problems with Excel .Kindle Edition.
Websites:
1. https://www.coursera.org/lecture/excel-vba-for-creative-problem-solving-part-2/all-about-
worksheets.
2. https://docs.microsoft.com/en-us/office/vba/library-reference/concepts/getting-started-with-vba-in-
office
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Semester-I

22CGU112 Object Oriented Programming Using C++ - Practical 4H -2C

Instruction Hours / week: L:0 T: 0 P:4 Marks:Internal:40 External:60 Total: 100

End Semester Exam :3 Hours

Course Objectives

To understand how C++ improves C with object-oriented feature.

To learn the syntax and semantics of classes in C++ programming language.
To learn how to perform operator overloading and inheritance.

To learn how to design C++ programs using pointers.

To learn file handling in C++.

To write programs in C++ using the concepts learned above.

Course Outcomes (COs)
After the completion of this course, a successful student will be able to:

1.
2.
3.

4.
5.
6. Write programs in C++ using the concepts learned above.

Understand the difference between top-down and bottom-up approach.

Apply the concepts of object-oriented programming in constructor and destructor.
Understand how to apply the major object-oriented concepts to implement inheritance and
polymorphism.

Apply pointer concepts in C++

Use the concepts of preprocessor directives and macros.

List of Programs

roODDE

8.

9.

Write a C++ program to print sum of digits.

Write a C++ program to check palindrome number.

Write a program to swap numbers using friend function.

Write a program to perform multiplication of two matrices using operator
overloading.

Write a program that will read 10 integers from user and store them in an array. Implement
array using pointers.

Write a program which takes the radius of a circle as input from the user, passes it to another
function that computes the area and the circumference of the circle and displays the value of
area and circumference from the main() function.

Create the Person class. Create some objects of this class (by taking information from the
user). Inherit the class Person to create two classes Teacher and Student class. Maintain the
respective information in the classes and create, display and delete objects of these two
classes (Use Runtime Polymorphism).

Write a C++ Program to store GPA of n number of students and display it where n is the
number of students entered by user (Memory Management).

Write a program to demonstrate the try, catch block in C++

10. Write a C++ program that uses a single file for both reading and writing the data.

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
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Suggested Readings

1.
2.

3.

6.

7.

Websites

No ok~ whpE

Antonio Mallia, Francesco Zoffoli. (2019). C++Fundamentals, Packt Publishing, Ltd.

Joel Murach, Mary Delamater. (2018). C++ Programming ,MikeMurach& Associates
Inc.

Stefan  Bjornander.  (2016). C++  Windows Programming,  Published
byPacktPublishingLtd.

Richard L. Stegman. (2016). Focus on Object-oriented Programming with
C++,6™Edition, CreateSpace Independent Publishing Platform.

Bjarne Stroustroup. (2014). Programming - Principles and Practice using C++,
2"Edition,Addison-Wesley.

Harry, H. Chaudhary. (2014). Head First C++ Programming: The Definitive Beginner's
Guide, First Create space Inc, O-D Publishing, LLC USA.

Debasish  Jana. (2014). C++ And Object-Oriented Programming
Paradigm,PublishedbyPHI Learning Pvt. Ltd.

www.programmingsimplified.com
WWWw.programiz.com / cpp-programming
www.cplusplus.com

www.learncpp.com

www.udemy.com
https://nptel.ac.in/courses/106101208/
http://172.16.13.33/course/view.php?id=599
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Semester — |
22CGU113 Operating Systems- Practical 3H-2C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40 External: 60  Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To recognize the concepts and principles of Windows operating system.

e To provide students with the basic knowledge and skills of memory in Windows
To provide device and Process management and techniques in Windows environment.
To able to do server monitoring of Windows
To able to create group policy in Windows 2012.
Install MS Windows 2012 environment.

Course Outcomes (COs)

Ability to work in Windows 7 operating system, its tools and utilities.

Install and configure Windows 2012 server and client.

Use administrative tools and backup management for Windows 2012 server.
Understand device and Process management and techniques in Windows environment.
Monitor server OS of Windows

Create group policy in Windows 2012.

oakrwnpE

List of programs

1. Installation of client and server OS
2. Create server and play roles

3. Zone creation and DHCP

4. File and print services

5. Devices and printers

6. Group policy

7. Server storage management

8. Server scenario

9. ADS Scenario based

10. DNS and DHCP

Suggested Readings
1. Greg Tomsho. (2017). Guide to Operating System”, 5" Edition, 2017.
2. William PanekTylor Wentworth. (2010). Microsoft Windows 7 Administration, Wiley Publishing
3. Charles Edge.(2010). Chris Barker EhrenSchwiebert, “Beginning MacOSX Snow Leopard Server”,
2010
4. Mitch Tulloch. (2009). Windows 7 Essential Guidance.

Web Sites
1. https://searchitchannel.techtarget.com/tip/Windows-7-user-accounts-and-groups-management
2. https://docs.microsoft.com/
3. https://lwww.microsoft.com/en-in/evalcenter/evaluate-windows-server-2012
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Semester — 11
22L.SU201 Language - 11 4H -4C
Instruction Hours / week:L: 4 T: 0P: 0 Marks:Internal :40 External: 60 Total: 100

End Semester Exam: 3 Hours
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Semester — 11
22ENU201 English - 11 4H-4C
Instruction Hours / week:L: 4 T: 0P: 0 Marks:Internal :40 External :60 Total: 100

End Semester Exam: 3 Hours

Course Objective:
e To refresh the grammar knowledge of the students to improvise their language.

e To make the students to speak and write error free English.

e To make the students understand different kinds of communication.

e To develop knowledge on the business environment communication.

e To help the students develop their listening, speaking, reading and writing skills.

e Introducing literary works to the students to enhance their analytical and aesthetic skills.
Course Outcome:

1. Strengthen the foundation of the language to elevate the command of standard grammar.
2. Inculcate the proper communication strategy.
3. Formulate and communicate persuasive arguments for specific business outcome.
4. Apply fundamentals of language for reading, writing and effective communication.
5. Standardize and demonstrate understanding of LSRW skills.
6. Introduce literature to enhance the moral and aesthetic values.
Unit-1
Listening : Goals of listening
Speaking : Developing speaking skills
Reading : Reading strategies
Writing - Importance of professional writing-Developing a story with pictures
Grammar  : Voice
Literature  : Refuge Mother and Child by Chinua Achebe
Unit - 11
Listening : Dictation
Speaking : Public speaking and secrets of good delivery
Reading : Reading Passages-Reading Comprehension-Vocabulary skills
Writing : Essay writing
Grammar  : Subject, verb, agreement

Literature  : Prose: Diamond of Creativity by A.P.J. Abdul Kalam
Unit -111

Listening - Electronic recordings and listening
Speaking : Oral presentation
Reading : Note Making-Fluency in reading
Writing - Layout of Business Letters-Letter writing
Grammar  : Degrees of comparison
Literature : River by A.K. Ramanujan

Unit - IV
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Listening - Listening to instructions and announcements

Speaking : Video conferencing

Reading : Silent reading and methods of reading

Writing : Basic content writing

Grammar  : Phrases and clauses

Literature : Two Gentlemen of Verona by A.J. Cronin
Unit -V

Listening ; Testing listening

Speaking : Dialogues

Reading : Developing reading activities

Writing : Writing agendas, memos and minutes

Grammar  : Direct and indirect speech

Literature : Banquet Speech by Nadine Gordimer (Noble Prize Acceptance Speech)

Suggested Readings
1. Oxford Handbook of Writing: St. Martins Handbook of Writing (2013) CU Press
2. Julian Treasure (2012). Sound Business.
3. Hornby, A,S.(1975) The Guide to patterns and usage in English: Oxford university
Press.
4. Ellis, R.(1990) Instructed second language acquisition.Oxford: oxford university
Press.
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Semester — 11
22CGU201 Computer Networks 4H - 4C

Instruction Hours /week: L: 4 T:0P:0  Marks:Internal:40 External:60  Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To master the fundamentals of data communications networks by gaining a working
knowledge of data transmission concepts.
e To study the basic taxonomy and terminology of the computer networking and enumerate
the layers of OSI model and TCP/IP model.
e To read the fundamentals and basics concepts of Physical layer with real time examples
e To study data link layer concepts, design issues, and protocols.
e To learn the functions of network layer and the various routing protocols.
e To familiarize the functions and protocols of the Transport layer and Application layer.

Course Outcomes (COs)
Upon completion of this course the students will be able to:
1. Understand the functions of each layer in OSI and TCP/IP model.
2. Explain the multiplexing, switching concept and types of transmission media with real time
examples.
3. Understand the error detection and correction methods and can implement the data link layer
protocols
4. Understand channel error detection and correction, MAC protocols, Ethernet and WLAN.
5. Learn different medium access method to avoid collision and to learn about routing table.
6. Learn basic functionalities of transport layer and application layer.

Unit I- Introduction

Introduction - Applications — LAN — WAN — MAN - Network Hardware - Network Software:
Protocol Hierarchies — Connection-oriented and connectionless services. Reference Models: OSI
Reference Model — TCP/IP Reference Model — Comparison of OSI and TCP/IP.

Unit I1- Network Basics

Network Basics - Protocols, Topology - Guided Transmission Media: Magnetic Media — Twisted
Pair — Coaxial Cable — Fiber Optics. Wireless Transmission: Electromagnetic Spectrum — Radio
Transmission — Microwave Transmission — Communication Satellites: Geostationary, Medium-
Earth Orbit, Low Earth-orbit Satellites.

Unit 111 - IP Addressing

IP Addressing Version 4 — IP Addressing Version 6 — Subnetting- Advanced VLSM - Switch Basic
- VLAN - VTP / CDP - Subnetting Basic Version 4 - Routing Static.
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Unit IV - Routing Algorithms

Routing algorithms — Congestion Control Algorithms - CISCO 10S / Managing / Password recovery
- Routing Dynamic Routing protocols OSPF RIP EIGRP - Network Advanced Routing Dynamic
Routing protocols - OSPF RIP EIGRP

Unit V - Monitoring
Monitoring Network Devices - Overview of ACL\NAT\WAN\Wireless

Suggested Readings
1. David J.Wetherall, Andrew S.Tanenbaum,(2018). Computer Networks, 7" Edition, Pearson
Education.
2. Behrouz A. Forouzan,(2016).Data Communication and Networking"”, 8" Edition, Tata
McGraw Hill.
3. SilviuAngelescu, (2016). CCNA Certification All-In-One for Dummies, Wiley Publishing.
Inc.

Web Sites

1. https://www.geeksforgeeks.org/basics-computer-networking/

2. https://lwww.cisco.com/c/en_in/solutions/small-business/resource-

center/networking/networking-basics.html

3. http://ecomputernotes.com/computernetworkingnotes/communication-networks/describe-
the-different-transmission-media
https://www.tutorialspoint.com/ipv4/ipv4_addressing.htm
https://en.wikipedia.org/wiki/IPv6_address
https://en.wikipedia.org/wiki/Cisco_IOS

o ok
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Semester — 11
22CGU202 Information Technology Infrastructure Library 4H - 4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To be able to design a knowledge-based system.
To understand Service lifecycle model
To know the Key Principles Models and Concepts of service management
To understand the process management and risk management
To know the Challenges in providing IT Infrastructure Services
To understand the event management concepts.

Course Outcomes (COs)

Design a knowledge-based system.

Understand service lifecycle model

Know the key principles models and concepts of service management
Understand the process management and risk management

Know the challenges in providing IT infrastructure services
Understand the event management concepts.

ok wdE

Unit |

Introduction ITIL - Service Life Cycle Model - What is ITIL - Components and Phases of a Service
Life Cycle - Main concept of Service life cycle - Service management as a Practice - IT today and
IT opportunity

Unit Il
What is a Service - What is Service management - what comprises value - the 4 Ps of Service Design
- Key It service management roles - Key Principles Models and Concepts

Unit 111
Process - Functions - Specific Roles - RACI - Risk Management - Business Case - Life Cycle Phases
- Service Strategy - Service Design - Service Transition - Service operation - CSI

Unit IV

Automation - Evolution of IT Infrastructure Services - Challenges in providing IT Infrastructure
Services - The future state of IT Infrastructure Services - Automation and Analytics - the approach
of the future

Unit VvV

SNOC - Event Management - Objectives of Event Management - Scope of event management -
Value to the organization - Draw IT Infrastructure facilities for Hospital Management System, e -
governance and Banking Sector
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Suggested Readings

1. Service Support (CCTA): Part 15 (IT Infrastructure Library)

2. NwabuezeOhia, (2018). IT Infrastructure Risk & Vulnerability Library: A Consolidated
Register of Operational & Technology Infrastructure Vulnerabilities for IT Assurance
Professionals

3. IT Infrastructure Risk and Vulnerability Library: A Consolidated Register of Operational and
Technology Infrastructure Vulnerabilities for IT Assurance Professionals (Japanese Edition)

Websites

1. https://www.cio.com/article/272361/infrastructure-it-infrastructure-library-itil-definition-and-
solutions.html

2. https://lwww.ibm.com/in-en/cloud/learn/it-infrastructure-library
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Semester — 11
22CGU203 Numerical Methods 5H - 4C

Instruction Hours / week:L: 5T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
This course enables the students to

e To provide suitable and effective methods called Numerical Methods, for obtaining
approximate representative numerical results of the problems.

e To solve problems in the field of Applied Mathematics, Theoretical Physics and
Engineering which requires computing of numerical results using certain raw data.

e To solve complex mathematical problems using only simple arithmetic operations.

e To formulate the mathematical models of physical situations that can be solved with
arithmetic operations.

e To deal with various topics like finding roots of equations, solving systems of linear
algebraic equations, interpolation and regression analysis, numerical integration &
differentiation, solution of differential equation, boundary value problems, solution of
matrix problems.

e To facilitate numerical computing.

Course Outcomes(COs)
On successful completion of the course, students will be able to

1. Apply Numerical analysis which has enormous application in the field of Science and
some fields of Engineering.

2. Familiar with finite precision computation.

3. Familiar with numerical solutions of nonlinear equations in a single variable.

4. Familiar with numerical integration and differentiation, numerical solution of ordinary
differential equations.

5. Familiar with calculation and interpretation of errors in numerical method.

6. Familiar with programming with numerical packages like MATLAB

Unit |
The Solutions of Numerical Algebraic and Transcendental equations: Bisection method -iteration
method- False Position method - Newton’s method.

Unit 1l
Solution of Simultaneous Linear algebraic Equation — Gauss elimination method- Gauss Jordon
method- Gauss Jacobi method- Gauss Seidel methods.

Unit 111
Interpolation:Gregory-Newton forward and backward interpolation Formula— equidistant terms
with one or more missing values - Lagrange and Inverse Lagrange Interpolation formula.

Unit IV
Numerical Differentiations: Newton‘s forward Difference and Newton‘s Backward Difference
formula. Numerical Integration: Trapezoidal Rule &Simpson‘s Rule.
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Unit V
Numerical Solution of Ordinary Differential Equations: Taylor’s series - Euler’s method — Modified
Euler’s method - Runge-Kutta methods (fourth order Runge Kutta method only).

Suggested Readings

1. P. Kandasamy, Dr. K. Thilagavathy, Dr. K. Gunavathi (2013), Numerical Methods,
Published By S.Chand& Company Pvt. Ltd., New Delhi.

2. M.K.Jain, S.R.K. lyengar and Jain R.K (2012), Numerical Methods for Scientific
and Engineering Computation, New Age International Publishers, New Delhi.

3. T. Veerarajan and T. Ramachandran (2008), Numerical Methods with Programs in C, Tata
McGraw-Hill Publishing company limited, New Delhi.

4. B. Bradie. (2007), A Friendly Introduction to Numerical Analysis, Pearson Education,
India.

Websites
1. https://youtu.be/tcgsLglyjmk
2. https://lyoutu.be/0OXcOwWBY _Ryw
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Semester — 11
22CGU211 Computer Networks- Practical 3H-2C

Instruction Hours /week: L: 0 T: 0 P: 3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To analyze and differentiate networking protocols used in TCP/IP protocol suite.
To understand about subnets using IP classes
To understand the key features and functions of TCP
To understand how basic routing works including the use of routing protocols.
To understand about DNS and its applications
To understand the concepts of Remote Login and VPN

Course Outcomes(COs)

At the completion of the course, students will:
1. Have the ability to analyze and differentiate networking protocols used in TCP/IP protocol
suite.
Understand IP Addressing Fundamentals
Understand IPv4 forwarding and routing.
Learn about host name resolution and the Domain Name System (DNS).
Learn about services and operations of DHCP Servers and Domain Name Servers
To compare and contrast IP routing protocols

ook own

Requirements:
Cisco packet tracer software (Freeware)

List of programs

Switch basic VLAN

Routing Static

Switch basic commands

Switch basic STP

Dynamic Routing protocols OSPF, RIP, EIGRP

agrwbdE

Suggested Readings
1. David J.Wetherall, Andrew S.Tanenbaum,(2018). Computer Networks, 7" Edition, Pearson
Education.
2. Behrouz A. Forouzan,(2016).Data Communication and Networking", 8" Edition, Tata McGraw
Hill.
3. SilviuAngelescu, (2016). CCNA Certification All-In-One for Dummies, Wiley Publishing. Inc.

Web Sites
1. https://www.geeksforgeeks.org/basics-computer-networking/
2. https://www.cisco.com/c/en_in/solutions/small-business/resource-center/networking/networking-
basics.html

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
Page 29



B.Sc Computer Science (Cognitive Systems)2022-2023

3. http://ecomputernotes.com/computernetworkingnotes/communication-networks/describe-the-
different-transmission-media

https://www.tutorialspoint.com/ipv4/ipv4_addressing.htm
https://en.wikipedia.org/wiki/IPv6_address

https://en.wikipedia.org/wiki/Cisco_IOS
http://ecomputernotes.com/computernetworkingnotes/communication-networks/describe-the-
different-transmission-media

8. https://lwww.tutorialspoint.com/ipv4/ipv4_addressing.htm

9. https://en.wikipedia.org/wiki/IPv6_address

10. https://en.wikipedia.org/wiki/Cisco_IOS
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Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
Page 30



B.Sc Computer Science (Cognitive Systems)2022-2023

Semester — 11
22CGU212 Web Technologies- Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To understand the principles of creating an effective web page.
To learn the language of HTML, DHTML, XML and JavaScript.
To understand the principles XML documents.
To Create tables and frames
To insert a graphic and links within a web page.
To insert ordered and unordered lists within a web page.

Course Outcomes (COs)

Analyze a web page and identify its elements and attributes.

Create a HTML page with formatting text tags, tables and lists.
Creating a HTML file with Frames.

Create web pages using XHTML and Cascading Styles sheets.

Build dynamic web pages using JavaScript (client-side programming).
Create XML documents.

ook wdE

List of programs

Using Formatting Tag

Implementation of Table Tags

Using List Tags

Implementation of frames and frame sets
XML and XML documents

Java script to perform validations

Java script to perform calculations

NoabkowhE

Suggested Readings:

1. Akshi Kumar. (2018). Web Technology Theory and Practice. Chapman and Hall/CRC
2. M.Srinivasan. (2012). Web Technology: Theory and Practice, Pearson Publishers.

2. P. K. Yuen, V. Lau . (2003). Practical Web Technologies Pearson Publishers.

Websites:
1. www.w3schools.com
2. Www.javatpoint.com
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Semester — 11
22AEC201 Environmental Studies 3H-3C

Instruction Hours /week: L: 3T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To create the awareness about environmental problems among people.

e To develop an attitude of concern for the environment.

e To motivate public to participate in environment protection and improvement.

e To understand the transnational character of environmental problems and ways of
addressing them, including interactions across local to global scales.

e To apply systems concepts and methodologies to analyze and understand interactions
between social and environmental processes.

o Toreflect critically about their roles and identities as citizens, consumers and environmental
actors in a complex, interconnected world.

Course Outcomes (COs)

1. Master core concepts and methods from ecological and physical sciences and their
application in environmental problem solving.

2. Master core concepts and methods from economic, political, and social analysis as they
pertain to the design and evaluation of environmental policies and institutions.

3. Appreciate the ethical, cross-cultural, and historical context of environmental issues and the
links between human and natural systems.

4. Understand the transnational character of environmental problems and ways of addressing
them, including interactions across local to global scales.

5. Apply systems concepts and methodologies to analyze and understand interactions between
social and environmental processes.

6. Reflect critically about their roles and identities as citizens, consumers and environmental
actors in a complex, interconnected world.

Unit | — Introduction - Environmental Studies & Ecosystems

Environment Definition, Scope and importance; Ecosystem, Structure and functions of ecosystem.
Energy flow, Food chains and food webs, Ecological succession. Classification of ecosystem. Forest
ecosystem, Grassland Ecosystem, Desert ecosystem, Aquatic ecosystems (ponds, streams, lakes,
rivers, oceans, estuaries).

Unit Il - Natural Resources - Renewable and Non-Renewable Resources

Natural resources - Renewable and Non — Renewable resources. Land resources and land use
change, Land degradation, soil erosion and desertification. Forest resources - Deforestation: Causes
and impacts due to mining, dam building on environment, forests, biodiversity and tribal
populations. Water resources - Use and over-exploitation of surface and ground water, floods,
droughts, conflicts over water. Use of alternate energy sources, growing energy needs, case studies.
Role of an individual in conservation of natural resources. Equitable use of resources for sustainable
lifestyles.
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Unit 111 - Biodiversity and its Conservation

Levels of biological diversity - genetic, species and ecosystem diversity.Ecosystem and biodiversity
services: Ecological, economic, social, ethical, aesthetic and Informational value. Bio-geographical
classification of India. Biodiversity patterns (global, National and local levels). Hot-spots of
biodiversity. India as a mega-diversity nation. Endangered and endemic species of India. Threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts. Conservation of biodiversity:
in-situ and ex-situ conservation of biodiversity.

Unit IV - Environmental Pollution

Definition, causes, effects and control measures of Air pollution, Water pollution, Soil pollution,
Noise pollution. Nuclear hazards and human health risks. Solid waste management and control
measures of urban and industrial wastes. Role of an individual in prevention of pollution. Case
studies.

Unit V - Social Issues and the Environment

Concept of sustainability and sustainable development. Water conservation - Rain water harvesting,
watershed management. Climate change, global warming, ozone layer depletion, acid rain and its
impacts on human communities and agriculture. Environment Laws (Environment Protection Act,
Air Act, Water Act, Wildlife Protection Act, Forest Conservation Act). International agreements
(Montreal and Kyoto protocols).Resettlement and rehabilitation of project affected persons. Disaster
management (floods, earthquake, cyclones and landslides). Environmental Movements (Chipko,
Silent valley, Bishnois of Rajasthan). Environmental ethics: Role of Indian and other religions and
cultures in environmental conservation. Environmental communication and public awareness, case
studies (e.g., CNG vehicles in Delhi). Human population growth: Impacts on environment, human
health and welfare.

Suggested Readings

1. Rajagopalan, R. (2016). Environmental Studies: From Crisis to Cure, Oxford University
Press.
2. Sing, J.S., Sing. S.P. and Gupta, S.R. (2014). Ecology, Environmental Science and
Conservation. S. Chand & Publishing Company, New Delhi.

3. Mishra, D.D. (2010). Fundamental Concepts in Environmental Studies. S.Chand&

Company Pvt. Ltd., New Delhi.

Uberoi, N.K. (2005). Environmental Studies. Excel Books Publications, New Delhi

Anonymous. (2004). A text book for Environmental Studies, University Grants Commission

and Bharat Vidypeeth Institute of Environmental Education Research, New Delhi.

6. Anubha Kaushik., and Kaushik, C.P. (2004). Perspectives in Environmental Studies. New
Age International Pvt. Ltd. Publications, New Delhi.

7. Arvind Kumar. (2004). A Textbook of Environmental Science. APH Publishing
Corporation, New Delhi.

8. Singh, M.P., Singh, B.S., and Soma, S. Dey. (2004). Conservation of Biodiversity and
Natural Resources.Daya Publishing House, New Delhi.

9. Tripathy. S.N., and Sunakar Panda. (2004). Fundamentals of Environmental Studies (2"
ed.). Vrianda Publications Private Ltd, New Delhi.

10. Verma, P.S., and Agarwal V.K. (2001). Environmental Biology (Principles of Ecology). S.
Chand and Company Ltd, New Delhi.
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11. Daniel, B. Botkin., and Edward, A. Keller. (1995). Environmental Science John Wiley and

Sons, Inc., New York.
12. Odum, E.P., Odum, H.T. and Andrews, J. (1971). Fundamentals of Ecology. Philadelphia:

Saunders.
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Semester — 111
22CGU301 Data Structures 4H - 4C

Instruction Hours /week: L: 4 T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To understand the fundamental concepts of data structures

e To Learn linear data structures — lists, stacks, and queues

e To apply Tree and Graph structures

e To understand sorting, searching and hashing algorithms

e To develop application using data structures

e To design and implementation of various basic and advanced data structures.

Course Outcomes (COs)
Upon completion of this course, the student will be able to:
1. Choose appropriate data structure as applied to specified problem definition.
2. Handle operations like searching, insertion, deletion, traversing mechanism etc. on various
data structures.

3. Identify different parameters to analyze the performance of an algorithm.
4. Apply concepts learned in various domains like DBMS, compiler construction etc.
5. Use linear and non-linear data structures like stacks, queues, linked list etc.
6. Illustrate various technique to for searching, Sorting and hashing
Unit |

Introduction to Data Structures — Introduction- Basic terminologies of Data Organization-
Concepts of Data Type- Data Structure Defined — Description of various Data Structures -
Common operations on Data Structures.Arrays& Matrices: Introduction- Linear Arrays— Two
dimensional Arrays — Matrices -Special and Sparse Matrices.

Unit 11

List — Array based implementation — linked list implementation — Singly linked lists- Circularly
linked lists- Doubly-linked lists — Applications of lists —PolynomialManipulation— All operations
(Insertion, Deletion, Merge,Traversal). Stack Introduction — Operations — Applications —
Evaluating arithmetic expressions- Conversion dInfix to postfix expression .Queue Introduction
— Operations — Circular Queue — PriorityQueue— deQueue—applications of queues.

Unit 111

Tree—Introduction-Tree  Terminologies —  Treetraversals -BinaryTree—Expressiontrees—
applicationsof trees— binary search tree ADT —Threaded Binary Trees- AVL Trees — B-Tree —
Heap —Applicationsof heap.
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Unit IV
Graphs - Definition — Representation of Graph — Types of graph — Breadth-first traversal — Depth-
first traversal — Topological Sort — Bi-connectivity — Cut vertex — Euler circuits — Applications of

graphs.

Unit VvV

Searching- Linear Search — Binary Search. Sorting — Bubble sort — Selection sort — Insertion sort
— Shell sort — Radix sort-Heap Sort-Quick Sort. Hashing- Hash Functions — Separate Chaining —
Open Addressing — Rehashing — Extendible Hashing.

Suggested Readings

1. R. S. Salaria. (2018). Data Structures and Algorithms using C, Khanna Publishing, Fifth
Edition.

2. Mark Allen Weiss. (2016). Data Structures and Algorithms Analysis in Java (3rd ed.).
Pearson Education.

3. Sartaj Sahni. (2016). Data Structures, Algorithms and applications in C++(2nd ed.).
Universities Press.

4. Reema Thareja, (2014). Data Structures Using C++, Second Edition , Oxford University
Press.

5. Goodrich, M., &Tamassia, R. (2013). Data Structures and Algorithms Analysis in Java(4th
ed.). Wiley.

6. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, (2012).
Introduction to Algorithms”, Second Edition, Mcgraw Hill

Websites

1. http://en.wikipedia.org/wiki/Data_structure

2. http://www.cs.sunysb.edu/~skiena/214/lectures/

3. www.amazon.com/Teach-Y ourself-Structures-Algorithms
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Semester — 111
22CGU302 Python Programming 4H - 4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To Learn Syntax and Semantics of Python

e To create Functions in Python.

e To Understand the basic logic statements in Python
e To Handle Strings in Python.

e To Understand Lists, Dictionaries in Python.

e To Build GUI applications

Course Outcomes (COs)
Upon completion of this the course students will be able to:
1. Develop algorithmic solutions to simple computational problems
Structure simple Python programs for solving problems.
Learn to use logical constructs in Python
Decompose a Python program into functions.
Represent compound data using Python lists, tuples, dictionaries.
Read and write data from/to files in Python Programs.

ook wn

Unit I - Algorithmic Problem Solving

Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation
(pseudo code, flow chart, programming language), algorithmic problem solving, simple strategies
for developing algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert
a card in a list of sorted cards, and guess an integer number in a range, Towers of Hanoi.

Unit Il - Data, Expressions, Statements

Python interpreter and interactive mode; values and types: int, float, Boolean, string, and list;
variables, expressions, statements, tuple assignment, precedence of operators, comments; modules
and functions, function definition and use, flow of execution, parameters and arguments; Illustrative
programs: exchange the values of two variables, circulate the values of n variables, distance between
two points.

Unit 111 -Control Flow, Functions: Conditionals Boolean values and operators, conditional (if),
alternative (if-else), chained-conditional (if-else if-else); Iteration: state, while, for, break,
continue, pass; Fruitful functions: return values, parameters, local and global scope, function
composition, recursion; Strings: string slices, immutability, string functions and methods, string
module; Lists as arrays. Illustrative programs: square root, gcd, exponentiation, sum an array of
numbers, linear search, binary search.

Unit IV -Lists, Tuples, Dictionaries
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists,
listparameters;  Tuples: tuple assignment, tuple as return value; Dictionaries:
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operationsandmethods; advanced list processing - list comprehension; Illustrative programs:
selection sort, insertion sort, merge sort, histogram.

Unit V - Files, Modules, Packages

Files and exception: text files, reading and writing files, format operator; command line
arguments, errors and exceptions, handling exceptions, modules, packages; Illustrative programs:
word count, copy file.

Suggested Readings

1.

2.

oo

Kenneth A. Lambert, Martin Osborne. (2018). Fundamentals of Python: First Programs,
Cengage Learning, 2" edition.

Karl Beecher. (2017). Computational Thinking: A Beginner’s Guide to Problem Solving and
Programming, 1% Edition, BCS Learning & Development Limited.

Robert Sedgewick, Kevin Wayne, Robert Dondero. (2016). Introduction to Programming in
Python: An Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd.

Allen B. Downey. (2016). Think Python: How to Think Like a Computer Scientist, 2"
edition, Updated for Python 3, Shroff/O‘Reilly Publishers.

Timothy A. Budd. (2015). Exploring Pythonl, Mc-Graw Hill Education (India) Private Ltd.
John V Guttag. (2013). Introduction to Computation and Programming Using Python,
Revised and expanded Edition, MIT Press.

Websites

1. http://docs.python.org/3/tutorial/index.html.

2. http://interactivepython.org/courselib/static/pythonds.
3. http://www.ibiblio.org/g2swap/byteofpython/read/.
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Semester — 111
22CGU303 Virtualization and Cloud 4H - 4C

Instruction Hours /week: L: 4 T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
The objective of this course is

e To understand basic concepts of distributed computing,

e To Provide a good understanding of the concepts, standards in Cloud computing

e To make the student understand about the cloud service providers and their usage.

e To learn how to secure the data in cloud depending.

e To understand the various service level agreements.

e Understand the basic principles of Cloud Computing, Virtualization and Data centers

Course Outcomes(COs)
After successfully completing the course the students should be able to

1. Understand what is Cloud Computing.

Know the architecture of the cloud and the usage of clouds.
Secure their data from the security issues.
. Understand What is Virtualization.

. Understand Cloud Types and Cloud Service Deployment Models (laaS*, PaaS*, SaaS*).
. Learn How to Create Virtual Machines (VM) using vSphere.

o Ul A WN

Unit I - Distributed Systems

Distribute a system - Distributed algorithm - Distributed Data Stores - Distributed Computing - File
Systems - Distributed Messaging - Distributed Applications — Distributed Transaction - Parallel and
distributed computing - Applications.

Unit Il - Cloud Concepts

Introduction Cloud Computing - Advantages of Cloud - Public Cloud - five essential characteristics
- three service models - Four deployment models - Benefits of Cloud Computing - Cloud Vendors
- Traditional Infrastructure setup and Challenges — AWS.

Unit 111 - Virtualization

Introduction to vSphere and the Software - Defined Data Center Creating Virtual Machines -
VCenter Server - Configuring and Managing - Virtual Networks Configuring and Managing Virtual
Storage - Virtual Machine Management - Resource Management and Monitoring.

Unit IV - Virtual Machines
vSphere HA - vSphere Fault Tolerance - Protecting Data vSphere DRS - Network Scalability -
vSphere Update Manager and Host Maintenance - Storage Scalability - Securing Virtual Machines.
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Unit V - Datacenter

Data center overview -Components - Provisions - Need of Data Center - Data Center Architecture
- Different Racks - Data center architecture for cloud computing - role of data center in cloud
computing.

Suggested Readings
1. Jean Dollimore formerly of Queen Mary, Tim Kindberg. (2017) Distributed Systems
Concepts and Design, 5" Edition Cambridge University, University of London
2. VenkataJosyula, Malcolm Orr, Greg Page. (2016). Cloud Computing: Automating the
Virtualized Data Center, 1st Edition.
3. Brian J.S. Chee, Curtis Franklin Jr. (2014). Cloud Computing: Technologies and Strategies
of the Ubiquitous Data Center”, 1st Edition.

Websites
1. https://www.ibm.com/support/knowledgecenter/en/SSAL2T_8.2.0/com.ibm.cics.tx.doc/co
ncepts/c_wht_is_distd_comptg.html
2. https://www.w3schools.in/cloud-computing/cloud-virtualization/
3. http://lwww.vmwarearena.com/what-is-vmware-vsphere-beginners-guide-to-vmware-
virtualization/
4. https://aws.amazon.com/getting-started/tutorials/
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Semester — 111
22CGU304A Infrastructure Management 3H-3C

Instruction Hours /week: L: 3T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To learn the installation and configuration process for System Center 2012 R2 Operations
Manager standard and DataCenter features,
e To acquire knowledge on monitor services, devices, and operations for many computers in
a single console by showing state, health, and performance information, as well as alerts
generated for availability, performance, configuration and security situations.
e To design and provision custom views to relevant support teams.
e To understand how to deploy agents
e To Work with management packs
e To Create dashboards and custom visualizations

Course Outcomes (COs)
After successfully completing the course the students should be able to

1. Install a new System Center 2012 Operations Manager Management Group
Design and provision custom views to relevant support teams.

Understand how to deploy agents

Work with management packs

Create dashboards and custom visualizations

Tune, optimize, maintain and troubleshoot System Center Operations Manager

oMW

Unit I - Introducing Windows 10

Overview of Deploying Windows 10- Configure Devices and Drivers- Perform Post installation
Configuration Task- Managing Apps in Window.

Unit I1- MS SCCM Basics

Overview of System Center 2012 R2 Configuration Manager-Planning and Deploying a Stand-
Alone Primary Site- Planning and Configuring Role-Based Administration- Planning and
Deploying a Multiple-Site Hierarchy- Replicating Data and Managing Content in Configuration
Manager 2012-Planning Resource Discovery and Client Deployment- Configuring Internet and
Cloud-Based Client Management- Maintaining and Monitoring System Center 2012 Configuration
Manager.

Unit 111 - Overview of System Center 2012 R2 Operations Manager
Operations Manager Introduction and Basic Concepts- Reason to use Operations Manager- What’s
New in 2012 R2 Operations Manager- System Requirements- Operations Manager Components.
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Planning &Installation: Deployment Scenarios-Order of Installation- Installation Process- SQL
Server Configuration- Operations Console- Web Console.

Unit IV - Administration

Agent Deployment- Security of manual agent- Agent and Agent less managed systems-Role Based
Security- Reporting server- Object Discovery. Management Packs: Management Pack Overview-
Pre-Installed Management Packs- Importing Management Packs- Overrides.

Unit V - Monitoring Overview

Overriding of MPs- Creating Rules and Monitors- Agentless Monitoring- Demo on Role Based
Security- Creating Groups- Configuring Notifications. Operations Manager Reporting: Installing
SQL Reporting Services- Installing Operations Manager Reporting- Creating, Viewing and
Customizing Reports- Dashboard- Considerations for High Availability and Disaster Recovery.

Suggested Readings

1. Kerrie Meyler, Gerry Hampson. (2018). System Center Configuration Manager Current
Branch Unleashed System” 1% Edition.

2. SlawekLigus. (2012).,Effective Monitoring and Alerting: For Web Operations™ 1st Edition.

Websites
1. http://systemcentermvp.com/2017/05/10/operations-manager-basic-concepts-nutshell/
2. http://techgenix.com/introduction-system-center-operations-manager-2012-part1/
3. https://www.business.com/articles/microsoft-scom-for-beginners/
4. https://docs.microsoft.com/en-us/system-center/scom/manage-agentless-monitoring
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Semester — 111
22CGU304B Full Stack Web Development 3H-3C
Instruction Hours /week: L: 3T:0P: 0 Marks: Internal: 40 External: 60Total:100

End Semester Exam: 3 Hours
Course Objectives
e To understand how front-end and back-end techniques necessary to build web applications.
e To learn how to make websites interactive,
e To create data-driven web applications.
e To Get familiar with the latest web development technologies
e To Learn all about SQL and NoSQL databases
e To Learn complete web development process

Course Outcomes (COs)
Upon completion of this course the students will be able to:

1. Understand front-end technologies including JavaScript, jQuery library, and other
JavaScript-based plugins.

2. Understand how to access and manipulate objects displayed by browsers, as well as client browser
properties.

3. Understand how to work with ReactJS

4. Understand how to overview of NodeJS

5. Understand basics of database design and implementation using relational database management
systems

6. Understand web servers, database tools, integrated development environments (IDEs), and other
technologies currently used in the web industry

Unit | - Introduction CSS

Applying CSS to HTML.Selectors, Properties and Values,CSS Colors and Backgrounds,CSS Box
Model,CSS Margins, Padding, and Borders,CSS Text and Font Properties, CSS General Topics

Unit Il - JavaScript

Introduction to JavaScript-Applying JavaScript (internal and external)-Understanding -JS Syntax-
Introduction to Document and Window Object-Variables and Operators-Data Types.

Unit 111

Num Type Conversion-Math and String Manipulation-Objects and Arrays-Date and Time-
Conditional Statements-Switch Case-Looping in JS-Functions
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Unit 1V - ReactJS

Introduction-Templating using JSX-Components, State and Props-Lifecycle of Components-
Rendering List and Portals-Error Handling-Routers-Redux and Redux Saga-Immutable.js-Service
Side Rendering-Unit Testing-Webpack

Unit V - NodeJS

Node js Overview-Node js - Basics and Setup-Node js Console-Node js Command Utilities-Node
Js Modules-Node js Concepts-Node js Events-Node js with Express js-Node js Database Access

Suggested Readings

1. Jon Duckett.(2020) HTML & CSS: Design and Build Websites + JavaScript & Query: Interactive
Front-End Web Development

2. Greg Lim. (2020). Beginning Node.js, Express & MongoDB Development Paperback.
3. Ethan Brown, (2019). Web Development with Node and Express: Leveraging the JavaScript Stack

4. Anthony Accomazzo, Ari Lerner and Nate Murray. (2018). Fullstack Reach: The Complete Guide
to ReactJS and Friends.

Websites

https://www.tutorialrepublic.com/css-tutorial/css-get-started.php
https://www.javascript.com/
https://www.tutorialspoint.com/javascript/index.htm
https://nodejs.org/

https://nodejs.dev/learn

gk wpneE
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Semester — 111

22CGU311 Data Structures - Practical 4H - 2C

Instruction Hours / week: L: 0 T: 0 P: 4 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To understand the fundamental concepts of data structures

To Learn linear data structures — lists, stacks, and queues

To apply Tree and Graph structures

To understand sorting, searching and hashing algorithms

To develop application using data structures

To choose appropriate data structures and algorithms for problem solving.

Course Outcomes (COs)
Upon completion of this course, the student will be able to:

ok wdE

Implement abstract data types for linear data structures.

Apply the different linear and non-linear data structures to problem solutions.
Analyze the applications of tree.

Implement graph theory over various data structures.

Critically analyze the various sorting algorithms.

Apply hashing technique for various applications.

List of Programs

1. Write a program to search an element from a list. Give user the option to perform Linear
and Binary search.

2. Give user the option to perform sorting using Insertion sort, Bubble sort and Selection

sort.

3. Implement singly Linked List Include functions for insertion, deletion and search of a
number, reverse the list.

5. Perform Stack operations using Linked List implementation.

6. Perform Stack operations using Array implementation.

7. Perform Queues operations using Array implementation.

7. Perform Queues operations using Linked List.

8. WAP to scan a polynomial using linked list and add two polynomial.

9. WAP to create a Binary Search Tree and include following operations in tree:

(@) Insertion

(b) Deletion

(c) Search ano. in BST

10. Program to implement Graph Traversal Techniques.

Suggested Readings

1. R.S. Salaria. (2018).Data Structures and Algorithms using C, Khanna Publishing, Fifth
Edition.

2. Mark Allen Weiss. (2016). Data Structures and Algorithms Analysis in Java (3rd ed.).
Pearson Education.

3. Sartaj Sahni. (2016). Data Structures, Algorithms and applications in C++(2nd ed.).
Universities Press.
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4,
5.
6.
Websites
1.

2.
3.

Reema Thareja, (2014). Data Structures Using C++, Second Edition, Oxford University
Press.

Goodrich, M., &Tamassia, R. (2013). Data Structures and Algorithms Analysis in
Java(4th ed.). Wiley.

Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein,
(2012).Introduction to Algorithms”, Second Edition, Mcgraw Hill

http://en.wikipedia.org/wiki/Data_structure
http://www.cs.sunysb.edu/~skiena/214/lectures/
www.amazon.com/Teach-Yourself-Structures-Algorithms
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Semester — 111

22CGU312 Python Programming- Practical 3H-2C

Instruction Hours /week: L: 0 T: 0P: 3 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To Learn Syntax and Semantics of Python

To create Functions in Python.

To Understand the basic logic statements in Python
To Handle Strings in Python.

To Understand Lists, Dictionaries in Python.

To Build GUI applications

Course Outcomes (COs)
Upon completion of this the course students will be able to:

ok wdE

Develop algorithmic solutions to simple computational problems
Structure simple Python programs for solving problems.

Learn to use logical constructs in Python

Decompose a Python program into functions.

Represent compound data using Python lists, tuples, dictionaries.
Read and write data from/to files in Python Programs.

t of programs

1
2
3
4.
S.
6
7
8
9.
1

Find the maximum of a list of numbers

Linear search and Binary search

Selection sort, Insertion sort

Merge sort

First n prime numbers

Multiply matrices

Programs that take command line arguments (word count)
Find the most frequent words in a text read from a file
Simulate elliptical orbits in Pygame

0. Simulate bouncing ball using Pygame

Suggested Readings

o

Kenneth A. Lambert, Martin Osborne. (2018). Fundamentals of Python: First Programs,
Cengage Learning, 2nd edition.

Karl Beecher. (2017). Computational Thinking: A Beginner’s Guide to Problem Solving and
Programming, 1% Edition, BCS Learning & Development Limited.

Robert Sedgewick, Kevin Wayne, Robert Dondero. (2016). Introduction to Programming in
Python: An Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd..

Allen B. Downey. (2016). Think Python: How to Think Like a Computer Scientist, 2"
edition, Updated for Python 3, Shroff/O‘Reilly Publishers.

Timothy A. Budd. (2015). Exploring Pythonl, Mc-Graw Hill Education (India) Private Ltd.
John V Guttag. (2013). Introduction to Computation and Programming Using Python,
Revised and expanded Edition, MIT Press.
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Websites

1. http://docs.python.org/3/tutorial/index.html.

2. http://interactivepython.org/courselib/static/pythonds.
3. http://www.ibiblio.org/g2swap/byteofpython/read/.
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Semester — 111
22CGU313 Virtualization and Cloud - Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
The objective of this course is
e To understand basic concepts of distributed computing,

To Provide a good understanding of the concepts, standards in Cloud computing

To make the student understand about the cloud service providers and their usage.
To learn how to secure the data in cloud depending.

To understand the various service level agreements.

Understand the basic principles of Cloud Computing, Virtualization and Data centers

Course Outcomes(COs)
After successfully completing the course the students should be able to

1. Understand what is Cloud Computing.

Know the architecture of the cloud and the usage of clouds.
Secure their data from the security issues.
. Understand What is Virtualization.

. Understand Cloud Types and Cloud Service Deployment Models (laaS*, PaaS*, SaaS¥*).
. Learn How to Create Virtual Machines (VM) using vSphere.

o Ul A WN

List of programs

1. Working with hypervisors
2. Creating account in AWS
3. Exploring AWS services like storage, machine image, pricing models, data bases

Suggested Readings
1. Jean Dollimore formerly of Queen Mary, Tim Kindberg. (2017) Distributed Systems
Concepts and Design, 5" Edition Cambridge University, University of London
2. VenkataJosyula, Malcolm Orr, Greg Page. (2016). Cloud Computing: Automating the
Virtualized Data Center, 1st Edition.
3. Brian J.S. Chee, Curtis Franklin Jr. (2014). Cloud Computing: Technologies and Strategies
of the Ubiquitous Data Center”, 1st Edition.
Websites
1. https://www.ibm.com/support/knowledgecenter/en/SSAL2T_8.2.0/com.ibm.cics.tx.doc
/concepts/c_wht_is_distd_comptg.html
2. https://'www.w3schools.in/cloud-computing/cloud-virtualization/
3. http://www.vmwarearena.com/what-is-vmware-vsphere-beginners-guide-to-vmware-
virtualization/
4. https://aws.amazon.com/getting-started/tutorials/
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Semester — 111
22CGU314A Infrastructure Management- Practical 3H-1C

Instruction Hours /week: L: 0 T: 0P: 3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To learn the installation and configuration process for System Center 2012 R2 Operations

Manager standard and DataCenter features,

e To acquire knowledge on monitor services, devices, and operations for many computers in
a single console by showing state, health, and performance information, as well as alerts
generated for availability, performance, configuration and security situations.

e To design and provision custom views to relevant support teams.

e To understand how to deploy agents

e To Work with management packs

e To Create dashboards and custom visualizations

Course Outcomes (COs)
After successfully completing the course the students should be able to

1. Install a new System Center 2012 Operations Manager Management Group
Design and provision custom views to relevant support teams.

Understand how to deploy agents

Work with management packs

Create dashboards and custom visualizations

Tune, optimize, maintain and troubleshoot System Center Operations Manager

o gk~ wnN

List of programs

1. Working with SCCM
2. Working with SCOM

Suggested Readings
1. Kerrie Meyler, Gerry Hampson. (2018). System Center Configuration Manager Current
Branch Unleashed System” 19Edition.
2. SlawekLigus. (2012).,Effective Monitoring and Alerting: For Web Operations™ 1st
Edition.
Websites
1. http://systemcentermvp.com/2017/05/10/operations-manager-basic-concepts-nutshell/
2. http://techgenix.com/introduction-system-center-operations-manager-2012-part1/
3. https://www.business.com/articles/microsoft-scom-for-beginners/
4. https://docs.microsoft.com/en-us/system-center/scom/manage-agentless-monitoring
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Semester —I11
22CGU314B Full Stack Web Development- Practical 3H-1C
Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours
Course Objectives

e To understand how front-end and back-end techniques necessary to build web applications.
e To learn how to make websites interactive,

e To create data-driven web applications.

e To Get familiar with the latest web development technologies

e To Learn all about SQL and NoSQL databases

e To Learn complete web development process

Course Outcomes (COs)
Upon completion of this course the students will be able to:
1. Understand front-end technologies including JavaScript, jQuery library, and other JavaScript-based
plugins.
2. Understand how to access and manipulate objects displayed by browsers, as well as client browser
properties.
3. Understand how to work with ReactJS
4. Understand how to overview of NodeJS
5. Understand basics of database design and implementation using relational database management
systems
6. Understand web servers, database tools, integrated development environments (IDEs), and other
technologies currently used in the web industry

List of Programs

Applying CSS class animates to zoom an image from 0 to 100% in size
Applying CSS animation where class spins an element 360 degrees
Create style sheets with the style elements.

Changing image using mouseover event

Create calculator format using java script.

Create an array of 10 numbers and sort them using JavaScript.

Design and apply your application form for course enrolment using JavaScript.
Making an Interactive Component using ReactJS

Implementing Time Travel in ReactJS

10 Create a event-driven applications using Node.js

11.Write a program to demonstrate Event Emitter Object in Node.js
12.Write a Node.js module that returns a date and time object

LCoNoOARWNE

Suggested Readings
1. Jon Duckett.(2020) HTML & CSS: Design and Build Websites + JavaScript & Query:
Interactive Front-End Web Development
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N

Greg Lim . (2020). Beginning Node.js, Express & MongoDB Development Paperback.

3. Ethan Brown, (2019). Web Development with Node and Express: Leveraging the JavaScript
Stack

4. Anthony Accomazzo, Ari Lerner and Nate Murray. (2018). Fullstack Reach: The Complete

Guide to ReactJS and Friends.

Websites
https://www.tutorialrepublic.com/css-tutorial/css-get-started.php
https://www.javascript.com/
https://www.tutorialspoint.com/javascript/index.htm
https://nodejs.org/

https://nodejs.dev/learn

agrwpdE

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
Page 52


https://www.tutorialrepublic.com/css-tutorial/css-get-started.php
https://www.javascript.com/
https://www.tutorialspoint.com/javascript/index.htm
https://nodejs.org/
https://nodejs.dev/learn

B.Sc Computer Science (Cognitive Systems)2022-2023

Semester — 111
22SSD301 Soft Skill Development- | 2H-1C

Instruction Hours /week: L: 2 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To understand the main concepts of Employability and Skill Development
e To escalate the knowledge in Analytical and Mathematical Skills
e Todevolop and nurture the soft skills for the students through individual and group activities
e To stimulate the all-round development of the students by emphasizing on Soft skills and
Aptitude
e To embellish self-esteemed individuals by mastering inter-personal skills, team
management skills and leadership skills
e To steer and bestow right module of training that meets the industry needs and ameliorate
their employability skills.

Course Outcomes (COs)

Upon completion of this course the students will be able to:

1. Understand the basic concepts of Quantitative Aptitude and Logical reasoning.
Solve the real-time problems to accomplish job functions easily.
Understand the basic grammar and utilize it for their language enhancement.
Communicate in genuine circumstances acquiring basic grammatical structure and
vocabulary.
5. Articulate efficiently with others as well within a group or a team catalyzing in building a
rapport with the team members.
Intensify their professionalism at work by acquiring knowledge on job roles and
responsibilities.

o

S

Unit I- BASIC APPROACHES TO NUMBERS

Number system
Problems on numbers
Number series
Simplifications

Unit 11- PROBLEMS RELATED TO TIME

Time and work

Pipes and cisterns

Time, speed, distance and problems on trains
Boats and streams

Clocks

Calendar

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
Page 53



B.Sc Computer Science (Cognitive Systems)2022-2023
Unit 111- PROBLEMS ON PARTITIONS

Ratio and Proportion
Average

Inequalities

Allegation and Mixture
Elementary Statistics

Unit IV- INTRODUCTION TO GRAMMAR AND PREREQUISITES FOR INTERVIEW

Parts of Speech

Tense

Subject Verb Agreement
Articles and Prepositions
Resume Building
Self-Introduction

Unit V- EMPHASIZING THE FUNCTIONS OF GRAMMAR AND LIFE SKILLS

Active and Passive Voice

Direct and IndirectSpeech

Idioms and Phrases

Degrees of Comparison and Conditional clause
Prefix, suffix and Question tags

Group discussion

Extempore Speech

Suggested Readings

1. S.Chand, Dr. R.S. Aggarwal .(2018). Quantitative aptitude for competitive exams, Chand
Publishing.

2. S.Chand, Dr. R.S. Aggarwal. (2018). A modern Approach to Logical Reasoning.

3. S.Chand, Dr. R.S. Aggarwal (2018). Verbal Aptitude for competitive exams by

4. Edgar Thorpe, Showick Thorpe. (2013). Objective English for Competitive
Examinations.Pearson Education.

5. E. Suresh Kumar, P.Sreehari, J Savithri.(2010). Communication skills and soft skills an
integrated approach.Pearson Education.

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021.
Page 54



B.Sc Computer Science (Cognitive Systems)2022-2023

Semester — 111
22CGU391 Internship OH-2C

Instruction Hours /week: L: 0 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
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Semester — 1V
22CGU401 Programming in JAVA 4H - 4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To understand the fundamentals of programming such as variables, conditional and iterative
execution, methods, etc.

e To understand fundamentals of object-oriented programming in Java, including defining
classes, invoking methods, using class libraries, etc.

e To use the Java SDK environment to create, debug and run simple Java programs.

e To use Java in various technologies in different platforms.

e To understand the fundamental of Packages and access modifiers and interface in java.

e To understand the fundamental of Exception Handling and AWT component and AWT
classes.

Course Outcomes (COs)

Upon completion of this course the student will be able to:

Obtain knowledge of the structure and model of the Java programming language.

Use the Java programming language for various programming technologies (understanding)

Develop software in the Java programming language (application)

Evaluate user requirements for software functionality required to decide whether the Java

programming language can meet user requirements (analysis)

5. Use the certain technologies by implementing them in the Java programming language to
solve the given problem (synthesis)

6. Choose an engineering approach to solving problems, starting from the acquired knowledge
of programming and knowledge of operating systems. (evaluation)

A wbdE

Unit I - Introduction to Java

Java Architecture and Features, Understanding the semantic and syntax differences between C++
and Java, Compiling and Executing a Java Program, Variables, Constants, Keywords Data Types,
Operators (Arithmetic, Logical and Bitwise) and Expressions, Comments, Doing Basic Program
Output, Decision Making Constructs (conditional statements and loops) and Nesting.

Unit Il - Arrays, Strings and 1/0

Object-Oriented Programming Overview Principles of Object-Oriented Programming, Defining
& Using Classes, Controlling Access to Class Members, Class Constructors, Method Overloading,
Class Variables & Methods, Objects as parameters, final classes, Object class, Garbage Collection-
Creating & Using Arrays (One Dimension and Multi-dimensional), Referencing Arrays
Dynamically, Java Strings: The Java String class, Creating & Using String Objects, Manipulating
Strings, String Immutability & Equality, Passing Strings To & From Methods, String Buffer Classes.
Simple 1/0 using System.out and the Scanner class, Byte and Character streams, Reading/Writing
from console and files.
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Unit 111 - Inheritance

Inheritance: (Single Level and Multilevel, Method Overriding, Dynamic Method Dispatch, Abstract
Classes), Interfaces and Packages, Extending interfaces and packages, Package and Class Visibility,
Using Standard Java Packages (util, lang, io, net), Wrapper Classes.

Unit IV - Exception Handling and Database Connectivity

Exception types, uncaught exceptions, throw, built-in exceptions, creating your own exceptions;
Multi-threading: The Thread class and Runnable interface, creating single and multiple threads,
Thread prioritization, synchronization and communication, suspending/resuming threads.
Accessing and manipulating databases using JDBC.

Unit V — Java GUI Programming using Swing

Working with Graphics, Incorporating Images & Sounds. Event Handling Mechanisms, Listener
Interfaces, Adapter and Inner Classes. The design and Implementation of GUIs using Swing
components of Java Foundation Classes such as labels, buttons, text fields, layout managers, menus,
events and listeners; Graphic objects for drawing figures such as lines, rectangles, ovals, using
different fonts.

Suggested Readings

1. Herbert Schildt. (2017). Java the Complete Reference, 8th Edition, Mc Graw Hill ,Oracle Press.
2. James Gosling, Bill Joy, Guy L Steele Jr, Gilad Bracha, Alex Buckley. (2015). The Java
Language Specification, Java SE 8th Edition (Java Series), Addison Wesley Publishers.

3. Cay S. Horstmann, Gary Cornell. (2018). Core Java 2 Volume 1 ,11" Edition, Prentice Hall.

4. Cay S. Horstmann, Gary Cornell. (2019). Core Java 2 VVolume 2 - Advanced Features, 9" Edition,
Pearson.

5. E. Balaguruswamy. (2019). Programming with Java, 6th Edition, McGraw Hill.

6. Paul Deitel, Harvey Deitel. (2018). Java: How to Program (Early Objects), 11th Edition, Prentice
Hall.

7. David J. Eck, 2015, Introduction to Programming Using Java 8" Edition, Published by
CreateSpace Independent Publishing Platform.

8. Ben Evans and David Flanagan, 2019, Java in a Nutshell, Seventh Edition. O’Reilly Media, Inc.

Websites

https://docs.oracle.com/java
https://www.tutorialspoint.com/java/index.htm
https://mww.w3schools.com/java/
https://www.javatpoint.com/java-tutorial
https://docs.oracle.com/javase/tutorial/java/index.htmi
https://www.geeksforgeeks.org/java-tutorials/
https://nptel.ac.in/courses/106105191/
http://172.16.25.76/course/view.php?id=1827
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Semester — IV

22CGU402 Database Management System 4H -4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To understand the role and nature of relational database management systems (RDBMS) in
today's IT environment.

To understand need for normalization.

To convert conceptual data models into relational database schemas using the SQL Data
Definition Language (DDL).

Query and manipulate databases using the SQL Data Manipulation Language (DML).

To acquire Programming and Software Engineering skills and techniques using SQL and
PL/SQL.

To create PL/SQL applications.

Course Outcomes(COs)

1.
2.

3.

4.

5.
6.

Enhance the knowledge and understanding of Database analysis and design.

Enhance the knowledge of the processes of Database Development and Administration
using SQL and PL/SQL.

Enhance Programming and Software Engineering skills and techniques using SQL and
PL/SQL.

Use the PL/SQL code constructs of IF-THEN-ELSE and LOOP types as well as syntax and
command functions.

Solve Database problems using Oracle SQL and PL/SQL.

Effectiveuse of Procedures, Functions, Packages, and Triggers.

Unit I- Database Concepts-A Relational Approach

Database - Relationships - DBMS - Relational data model - Integrity rules - Theoretical
relational languages.Database Design: Data modeling -Dependency - Database design - Normal
forms - Dependency diagrams - Denormalization

Unitll -Structured Query Language (SQL)

Introduction — DDL - Naming rulesandconventions - Datatypes-Constraints-C reatingatable-
Displaying table information - Altering an existing table — Dropping, renaming, and truncating
table - Table types

Unit 111 -Working with Tables

DML - Adding a new Row/Record - Customized prompts - Updating and deleting an existing
rows/records - Retrieving data from table - Arithmetic operations - Restricting data with
WHERE clause - Sorting - Substitution variables - DEFINE command - CASE structure.
Functions and Grouping: Built-in functions - Grouping data. Joins and Views: Join - join
types-Views: Views - Creating a view - Removing a view - Altering a view
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Unit IV- PL/SQL

Fundamentals - Block structure - comments - Data types — Other data types - Variable
declaration - Assignment operation - Bind variables - Substitution variables - Printing. Control
Structures and Embedded SQL.: Control structures - Nested blocks - SQL in PL/SQL - Data
manipulation - Transaction control statements

Unit V-PL/SQL Cursors and Exceptions

Cursors - Implicit & explicit cursors and attributes - cursor FOR loops - SELECT...FOR
UPDATE - WHERE CURRENT OF Clause - cursor with parameters - Cursor variables -
Exceptions - Types of exceptions - Records - Tables -Procedures -Functions-Triggers

Suggested Readings

1. ElmasriRamez and Navathe Shaman. (2019). Fundamentals of Database System’, Pearson
Education , Sixth Edition.

2. Abraham Silberschatz, Henry F.Korth and S.Sudarshan. (2018). Database System
Concepts', Tata Mc Graw Hill,Sixth Edition.

3. Ivan Bayross. (2018). SQL, PL/SQL the Programming Language of Oracle Paperback.
BPB Publication, Fifth Edition.

4. Nilesh Shah, “Database Systems Using ORACLE”, PHI, 2" Edition, 2011

Websites
1. https://www.datanamic.com/support/It-dez005-introduction-db-modeling.html
2. https://docs.oracle.com/cd/B12037_01/server.101/b10759/statements_1001.htm
3. https://www.geeksforgeeks.org/sql-ddl-dml-dcl-tcl-commands/
4. https://www.javatpoint.com/oracle-create-table
5. https://www.tutorialspoint.com/plsql/
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Semester — 1V
22CGU403 Cognition and Problem Solving 4H - 4C

Instruction Hours /week: L: 4 T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
¢ To understand critical thought and its interaction with knowledge
¢ To understand problem solving and how it uses critical thought to develop solutions to
problems
e To explore project-based learning as a specific method of problem solving
e To examine design thinking as a sub-set of project-based learning and its scaffold process
for learning
e To define argumentation and how it employs a critical though process
e To examine specific methodologies and instruments of application for argumentation

Course Outcomes(COs)

1. The student has basic knowledge of cognitive psychology.

2. The student has knowledge of how human cognition works from attention, sensation,
perception, action, language processes, problem solving and thinking to learning and
memory.

Understand Critical Thought and its interaction with knowledge

Understand Problem Solving and how it uses Critical Thought to develop solutions to

problems

5. The student has developed a scientific attitude comprising the ability of reflection and logic
reasoning.

6. The student has developed an ability of critical thinking including respect for scientific data
and ethical values.

~ow

Unit I- Introduction to Cognition
Meaning cognitive processes, Development of cognitive psychology: Structuralism, Functionalism,
Behaviorism, Memory Research, Gestalt Psychology, Emergence of cognitive psychology,
Information Processing, Connectionism, Alternate approaches to cognitive psychology, Research
Methods in Cognitive Psychology.

Unit I1-Perceptual Processes

Object Recognition- theories of object recognition, Bottom-Up and Top-Down Processing, Face
Perception, Change Blindness. Attention: Divided attention, Selective Attentkon, Visual attention
and Auditory attention. Consciousness: Varieties, Subliminal Perception. Visual Perception
“Perceptual Organizational Processes, Multisensory interaction and Integration — Synesthesia,
Comparing the senses, Perception and Action.

Unit 111-Memory

Working Memory: Research on Working Memory, Factors affecting the capacity of working
Memory, Baddeley’s Working Memory Approach. Long Term Memory: Encoding and Retrieval in
Long Term Memory, Autobiographical Memory. MemoryStrategies: Practice, Mnemonics using
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Imagery, Mnemonics using organization, The Multimodal Approach, Improving Prospective
Memory. Metacognition :Metamemory, TOT, Metacomprehension.

Unit IV-Problem Solving, Reasoning and Decision Making

VUCA World Problem Solving — Types of problem, Understanding the problem, Problem-Solving
Approaches, Factors that influence Problem Solving.crativity.Reasoning — Inductive and Deductive
Reasoning Decision Making — Heuristics in decision making — representativeness, availability and
Anchoring and adjustment. The framing effect, Overconfidence in decisions, The Hindsight Bias.

Unit V-Future Skills
Critical thinking, Adaptive thinking, Cognitive Load Management, Design thinking, Virtual
Collaboration and Cultural Sensitivity

Suggested Readings
1. Matlin M.W. (2019) ‘Cognition’ 10" Edition, Wiley Publication.
2. Riegler, B.R., Reigler, G.L. (2008), Cognitive Psychology — Applying the Science of Mind.
2"d Edition, Pearson Education.
3. Benjafield J G (2007). ‘Cognition’ 3" Edition. Oxford University Press.
4. Goldstein B.E.(2008) ‘Cognitive Psychology’ 2" Edition, Wadsworth.

Websites
1. https://nptel.ac.in/courses/109103134/23
2. https://lockwoodresource.com/problem-solving-in-a-vuca-world-what-kind-of-problem-
are-you-solving-by-lisa-solomon/
3. https://www.instructionaldesign.org/theories/cognitive-load/
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Semester — 1V
22CGU404A Process Management 3H-3C

Instruction Hours / week: L: 3 T:0P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives

e To provide students with a theoretical as well as practical understanding of software
development practices and process models

e To understand Agile development and testing in Scrum.
e To acquire knowledge about Devops principles

e To learn to use Lean UX.

e To learn the basics of Sprint

e To understand Design Thinking principles

Course Outcomes (COs)
After successfully completing the course the students should be able to

1. Have practical understanding of software development practices and process models
Understand Agile development and testing in Scrum.

Understand about Devops principles

Learn to use Lean UX,Sprint

Differentiate Devops and Agile principles

Usage of Scrum and design thinking principles for software development

o g~ wbd

Unit | - Software and Software Engineering

The Nature of Software —The Unique Nature of WebApps-Software Engineering- Software Process-
Software Engineering Practice-Software Myths. Software Process Model: A Generic Process
Model- Process Assessment and Improvement —Perspective Process Models-Specialized Process
Model-The Unified Process.

Unit 11 - Agile

Agile Methodology-Manifesto-Principles of Agile-Agile Methodologies-Challenges with Agile.
Scrum: Overview of Scrum-Scrum Roles-Scrum Ceremonies-Scrum  Artifacts-Extreme
programming vs Scrum.

Unit 111 - Devops
Introduction to Devops-Principles-Automation-Performance Measurement through KPIS and
Metrics-Agile and Devops-Agile Infrastructure-Velocity-Lean Startup UPS.

Unit IV - Lean UX And Agile Anti-Patterns

Sprint -Staggered sprints -Sprint zero and design sprints- Dual-track Agile- Listening to Scrum’s
rhythms- Listening to Scrum’s rhythms- Participation- Design is a team sport- Coordinating
multiple Lean UX teams- Managing up and out — Agile anti-patterns.
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V- Design Thinking

Introduction to Design Thinking — Lean thinking - Actionable Strategy- The Problem with
Complexity - Vision and Strategy - Defining Actionable Strategy Act to Learn - Leading Teams to

Win.

Suggested Readings

1.

oM wN

Jonny Schneider. (2017). Understanding Design Thinking, Lean, and Agile. O’Reilly
Media.

Jeff Gothelf . (2017). Lean vs. Agile vs. Design Thinking. Sense and Respond Press
Jeff Gothelf, Josh Seiden.(2016).Lean UX. 2nd Edition.

Stephen Haunts. (2012). Essential of Scrum.Addison-Wesley Professional. 1% Edition.
Roger S Pressman. (2010). Software Engineering APractioners Approach. 7™ Edition.
KalloriVikraman. (2016). Introduction to Devops. 1% Edition.

Websites

[EEN

2
3
4
5

. https://www.tutorialspoint.com/sdlc/sdlc_overview.htm
. https://existek.com/blog/sdlc-models/

. https://lwww.agilealliance.org/agile101/

. https://devops.com/

. http://theleanstartup.com/principles
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Semester — 1V
21CGU404B Data Visualization 3H-3C

Instruction Hours /week: L: 3T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To know the importance of data Visualization in the world of Data Analytics and Prediction
To know the important libraries in Tableau
To get equipped with Tableau Tool
To create charts using Tableau Tool
To aggregate data using Tableau Tool
To visualize data as maps and forecast future data using Tableau Tool

Course Outcomes (COs)

Upon completion of this course students will be able to:

Visualize data through seven stages of data analysis process
Explore hybrid types of data visualization

Understand various stages of visualizing data

Create charts using Tableau Tool

Aggregate data using Tableau Tool

Visualize data as maps and forecast future data using Tableau Tool

S~

Unit I-Creating Visual Analytics with tableau

Creating Visual Analytics with tableau desktop, connecting to your data-How to Connect to your
data, what are generated Values? Knowing when to use a direct connection, joining tables with
tableau, blending different datasources in a single worksheet.

Unit 11-Building your first Visualization

Building your first Visualization- How Me works- Chart types, Text Tables, Maps, bar chart, Line
charts, Area Fill charts and Pie charts, scatter plot, Bullet graph, Gantt charts, Sorting data in
tableau, Enhancing Views with filters, sets groups and hierarchies.

Unit 111-Creating calculations

Creating calculations to enhance your data- What is aggregation, what are calculated values and
table calculations, Using the calculation dialog box to create, building formulas using table
calculations, Using table calculation functions

Unit 1V-Using maps to improve insights
Using maps to improve insights-Create a Standard Map View, plotting your own locations on a
map, Replace Tableau’s standard maps, shaping data to enable Point-to-Point mapping.

Unit V-Developing an Adhoc analysis
Developing an Adhoc analysis environment- generating new data with forecasts, providing self-
evidence Adhoc analysis with parameters, Editing views in tableau Server.
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Suggested Readings:

1.

2.

3.

Daniel G. Murray and the Inter works Bl team . (2019). Tableau your data. Wiley
Publications

Joshua N. Millign. (2019).Learning Tableau -2019.3" Edition- Packt publications Student
Activity

Ashutosh Nandeshwar . (2018). Tableau Data Visualization Cookbook , PACKT
publishing.

Alexandru C. Telea. (2017). Data Visualization principles and practice. 2" Edition, CRC
Publications

Noah lliinsky, Julie Steele (2011) Designing Data Visualizations: Representing
Informational Relationships

NussbaumerKnaflic (2014). Storytelling with Data: A Data Visualization Guide for
Business Professionals.

Websites

1.

2
3.
4

https://www.tableau.com/
https://www.tutorialspoint.com/tableau/index.htm
https://www.coursera.org/specializations/data-visualization
https://towardsdatascience.com/tableau-visualizations
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Semester — IV

22CGU411 Programming in JAVA- Practical 4H - 2C

Instruction Hours /week: L: 0 T: 0P:4 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To understand the fundamentals of programming such as variables, conditional and iterative
execution, methods, etc.

To understand fundamentals of object-oriented programming in Java, including defining
classes, invoking methods, using class libraries, etc.

To use the Java SDK environment to create, debug and run simple Java programs.

To use Java in various technologies in different platforms.

To understand the fundamental of Packages and access modifiers and interface in java.

To understand the fundamental of Exception Handling and AWT component and AWT
classes.

Course Outcomes (COs)

1.
2.

Student will obtain knowledge of the structure and model of the Java programming language.
How to use the Java programming language for various programming technologies
(understanding)

Develop software in the Java programming language (application)

Evaluate user requirements for software functionality required to decide whether the Java
programming language can meet user requirements (analysis)

Propose the use of certain technologies by implementing them in the Java programming
language to solve the given problem (synthesis)

Choose an engineering approach to solving problems, starting from the acquired knowledge
of programming and knowledge of operating systems. (evaluation)

List of Programs

NoabkowhE

9.

To convert a decimal to binary number

Write a program to find the sum of series 1+x+x2+x3+........

To find the sum of any number of integers entered as command line arguments

To learn use of single dimensional array by defining the array dynamically.

Write a program to find maximum and sum of an array

Write a Program to generate Fibonacci Series and Factorial for a number

Write a program to show that during function overloading, if no matching argument is found,
then java will apply automatic type conversions (from lower to higher data type)

Write a program to an exception out of bounds, if mark is greater than 100 throw an
exception

Write a program —DivideByZerol that takes two numbers a and b as input, computes a/b,
and invokes Arithmetic Exception to generate a message when the denominator is zero.

10. Write a program to generate multiplication table by multithreading
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11. Write a program to demonstrate priorities among multiple threads
12. Write a program to perform string operations

Suggested Readings

1.
2.

Herbert Schildt. (2017). Java the Complete Reference, 8th Edition, Mc Graw Hill , Oracle Press.
James Gosling, Bill Joy, Guy L Steele Jr, Gilad Bracha, Alex Buckley. (2015). The Java

Language Specification, Java SE 8th Edition (Java Series), Addison Wesley Publishers.

Cay S. Horstmann, Gary Cornell. (2018). Core Java 2 Volume 1 ,11" Edition, Prentice Hall.

Cay S. Horstmann, Gary Cornell. (2019). Core Java 2 Volume 2 - Advanced Features, 9" Edition,
Pearson.

E. Balaguruswamy. (2019). Programming with Java, 6th Edition, McGraw Hill.

Paul Deitel, Harvey Deitel. (2018). Java: How to Program (Early Objects), 11th Edition, Prentice
Hall.

David J. Eck. (2015). Introduction to Programming Using Java 8" Edition, Published by CreateSpace
Independent Publishing Platform.

Ben Evans and David Flanagan. (2019). Java in a Nutshell, Seventh Edition. O’Reilly Media, Inc.

Web Sites

1.

Www.java.sun.com

2. www.knking.com

No ok ow

www.webdeveloper.com
www.forums.sun.com
www.netbeans.com
java.sun.com/docs/books/tutorial/
www.java.net/
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Semester — IV

22CGU412 Database Management System - Practical 3H-2C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To understand the role and nature of relational database management systems (RDBMS) in
today's IT environment.

To understand need for normalization.

To convert conceptual data models into relational database schemas using the SQL Data
Definition Language (DDL).

Query and manipulate databases using the SQL Data Manipulation Language (DML).

To acquire Programming and Software Engineering skills and techniques using SQL and
PL/SQL.

To create PL/SQL applications.

Course Outcomes(COs)

1.
2.

3.
4.

5.
6

Enhance the knowledge and understanding of Database analysis and design.

Enhance the knowledge of the processes of Database Development and Administration
using SQL and PL/SQL.

Enhance Programming and Software Engineering skills and techniques using SQL and
PL/SQL.

Use the PL/SQL code constructs of IF-THEN-ELSE and LOOP types as well as syntax and
command functions.

Solve Database problems using Oracle SQL and PL/SQL.

Effective use of Procedures, Functions, Packages, and Triggers.

List of programs

CoNoOA~WNE

Using Different operators

Using Control Structures
Implement Built-in functions
Implement update and Altertable
Implementing PL/SQL Block
Implement PL/SQL table and record
Using Functions

Using Cursors

Using Triggers

Suggested Readings

1.

2.

3.

Elmasri Ramez and Navathe Shaman. (2019). Fundamentals of Database System’, Pearson
Education , Sixth Edition.

Abraham Silberschatz, Henry F.Korth and S.Sudarshan. (2018). Database System Concepts', Tata
Mc Graw Hill,Sixth Edition.

Ivan Bayross. (2018). SQL, PL/SQL the Programming Language of Oracle Paperback. BPB
Publication, Fifth Edition.
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4. Nilesh Shah, “Database Systems Using ORACLE”, PHI, 2" Edition, 2011

Websites
1.

2
3.
4.
5

https://www.datanamic.com/support/It-dez005-introduction-db-modeling.html
https://docs.oracle.com/cd/B12037_01/server.101/b10759/statements_1001.htm
https://www.geeksforgeeks.org/sql-ddI-dml-dcl-tcl-commands/
https://www.javatpoint.com/oracle-create-table
https://www.tutorialspoint.com/plsgl/
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Semester — IV

22CGU413 Statistical Analysis using R— Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

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

To acquire the computing tasks such as using conditional processing statements, loops, and
writing one's own functions.

To perform advanced graphing of data and statistical modeling of data.

To use statistical distribution functions in R

To read Structured Data into R from various sources

To understand split-apply-combine (group-wise operations) in R

To perform basic statistical modeling of data using R

Course Outcome (COs)
1.

o gk

Learn how to install and configure software necessary for a statistical programming
environment.

Discuss generic programming language concepts as they are implemented in a high-level
statistical language.

The course covers practical issues in statistical computing which includes programming in
R, reading data into R, accessing R packages, writing R functions, debugging, and
organizing and commenting R code.

Import external data into R for data processing and statistical analysis

Learn the main R data structures — vector and data frame

Design and develop R applications for data analytics.

List of Programs:

el NS

Write a program to demonstrate functions and operators

Vectors: Grouping values into vectors, then doing arithmetic and graphs with them
Matrices: Creating and graphing two-dimensional data sets

Summary Statistics: Calculating and plotting some basic statistics: mean, median, and

standard deviation

Factors: Creating and plotting categorized data
Data Frames: Organizing values into data frames, loading frames from files and merging them

. Write a program to design R as a calculator

Write a program to demonstrate Importing and exporting data

5
6
7
8. Write a program to demonstrate Probability distributions
9.
1

0. Write a program to Establish a Regression

Suggested Readings

1.

2
3.
4,
5. JeffreyStanton. (2013). Introduction to Data Science, with Introduction to R, Version3 ,

Garrett Grolemund and Hadley Wickham (2016). R for Data Science

Roger.D.Peng, (2015).R Programming for Data Science

Hadley Wickham, (2014).Advanced R Programming,1% Edition.

Daniel Navarro. (2013). Learning Statistics with R. University of Adelaide Publications.
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Websites

https://www.r-project.org/
https://www.datamentor.io/r-programming/
https://www.datacamp.com/courses/free-introduction-to-r?utm_
https://www.coursera.org/learn/r-programming
https://172.16.25.76/Course/View.php?id = 2216
https://nptel.ac.in/courses/111104100/
https://nptel.ac.in/content/syllabus_pdf/111104100.pdf
https://www.edx.org/learn/r-programming

NG~ LNE
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https://www.coursera.org/learn/r-programming
https://172.16.25.76/Course/View.php?id
https://nptel.ac.in/courses/111104100/
https://nptel.ac.in/content/syllabus_pdf/111104100.pdf
https://www.edx.org/learn/r-programming

B.Sc Computer Science (Cognitive Systems)2022-2023

Semester — 1V
22CGU414A Devops Tools- Practical 3H-1C

Instruction Hours /week: L: 0 T: 0P: 3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives

e To provide students with a theoretical as well as practical understanding of software
development practices and process models

e To learn to use Apache Maven.

e To acquire knowledge about Nexus Artifacts

e To build and test your software projects with Jenkins
e Tosetup LAMP

e To learn to use Docker.

Course Outcomes (COs)
After successfully completing the course the students should be able to

1. practical understanding of software development practices and process models
Device revision control systems using Apache Maven

To build and test your software projects with Jenkins, Nexus Artifacts

Setup LAMP in Linux environment

Setup and use Docker

Monitoring the system

ok w

List of programs
Introduction to DevOps — Tools and settings

Revision Controls System

Configuration Management

Build Automation -Introduction with Maven
Nexus Artifacts/Proxy Tool

Jenkins Framework

LAMP Setup

Working with Docker

System Monitoring

Nk~ wWNE

Suggested Readings

1. Jonny Schneider. (2017). Understanding Design Thinking, Lean, and Agile. O’Reilly
Media.
Jeff Gothelf . (2017). Lean vs. Agile vs. Design Thinking. Sense and Respond Press
Jeff Gothelf, Josh Seiden.(2016).Lean UX. 2nd Edition.
Stephen Haunts. (2012). Essential of Scrum.Addison-Wesley Professional. 1%t Edition.
Roger S Pressman. (2010). Software Engineering APractioners Approach. 7™ Edition.

arwN
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6. KalloriVikraman. (2016). Introduction to Devops. 1% Edition.
Websites
https://www.tutorialspoint.com/sdlc/sdlc_overview.htm
https://existek.com/blog/sdlc-models/
https://www.agilealliance.org/agile101/
https://devops.com/
http://theleanstartup.com/principles
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Semester — 1V
22CGU414B Data Visualization- Practical 3H-1C

Instruction Hours /week: L: 0 T: 0P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To know the importance of data Visualization in the world of Data Analytics and
Prediction
e To know the important libraries in Tableau
e To get equipped with Tableau Tool
e To create charts using Tableau Tool
e To aggregate data using Tableau Tool
e To visualize data as maps and forecast future data using Tableau Tool
Course Outcomes (COs)
Upon completion of this course students will be able to:
1. Visualize data through seven stages of data analysis process
Explore hybrid types of data visualization
Understand various stages of visualizing data
Create charts using Tableau Tool
Aggregate data using Tableau Tool
Visualize data as maps and forecast future data using Tableau Tool

ook wn

List of Programs

. Connect to data Sources

. Create Univariate Charts

. Create Bivariate and Multivariate charts

. Create Maps

. Calculate user-defined fields

. Create a workbook data extract

. Save a workbook on a Tableau server and web
. Export images, data.

cONO Ol A~ WN B

Suggested Readings:

1. Daniel G. Murray and the Inter works Bl team . (2019). Tableau your data. Wiley Publications

2. Joshua N. Millign. (2019).Learning Tableau -2019.3" Edition- Packt publications Student Activity

3. AshutoshNandeshwar. (2018). Tableau Data Visualization Cookbook , PACKT publishing.

4. Alexandru C. Telea. (2017). Data Visualization principles and practice. 2" Edition, CRC
Publications

5. Noah Iliinsky, Julie Steele (2011) Designing Data Visualizations: Representing Informational
Relationships

6. NussbaumerKnaflic (2014). Storytelling with Data: A Data Visualization Guide for Business
Professionals.
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Websites
1. https://www.tableau.com/
2. https://www.tutorialspoint.com/tableau/index.htm
3. https://lwww.coursera.org/specializations/data-visualization
4. https://towardsdatascience.com/tableau-visualizations
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Semester — IV

22CGU401 Soft Skill Development — 11 2H-1C

Instruction Hours /week: L: 2 T: 0P: 0 Marks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours

Course Objectives

arwdE

IS

To understand the prime concepts of Employability and Skill Development.

To augment the knowledge in Analytical and Mathematical Skills

To develop and nurture the soft skills of the students through individual and group activities

To vitalize the all-round development of the students by emphaizing on Soft skills and Aptitude
To embellish self-esteemed individuals by mastering inter-personal skills, team management
skills and leadership skills

To steer and bestow right module of training that meets the industry needs and improve their
employability accomplishments.

Course Outcomes (COs)
Upon culmination of this course the students will be able to:

To promote communication skills as well as optimistic personality traits.
Enhance their employability quotient and thrive in the professional space.
Understand the progression in grammar and verbal reasoning.

To elevate and enrich their personal and professional efficacies.

To sketch their goals and also gets to know diversities in the field of their
career planning.

To pertain learning in different competitive exams/entrance exams for
placement/higher studies.

Unit I Inductive And Deductive Calculations
Geometry and Mensuration

Coding and Decoding

Odd Man Out and Analogy

Logical Sequence of Words

Direction

Unit 11 Selection And Arrangement
Permutation and Combination
Probability

Data Arrangement

Cube and Dice

Image Analysing

Puzzles

Unit 111- UNDERSTANDING AND ANALYSING DATA
Problems on Ages
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Data Interpretation
Logarithms
Syllogism

Data Sufficiency
Blood Relation

Unit IV- BANKING PROBLEMS
Percentage

Profit and Loss

Interest Calculation

Unit V- ADVANCEMENT TOWARDS GRAMMAR AND BEHAVIOURAL SKILLS
Statement and Assumption

Verbal Analogy

Jumbled Sentence

Error Spotting

Sentence Completion

Sentence Correction

Implementing and Enhancing Soft Skills

Suggested Readings:

1.
2.
3.

4.

Deepak Agarwal and Mr. D.P Gupta .(2018). Quantitative Aptitude.

Sarvesh K Verma .(2017). Quantitative Aptitude - Quantum CAT.

Barun K Mitra. (2016). Personal Development and Soft Skills, Oxford Higher
Education

Sangeetha Sharma, Gajendra Singh Chauhan. (2015). Soft skills an integrated approach
to maximize personality , Wiley Publishing.

P.K.Mittal . (2004).Numerical Ability and Quantitative Aptitude for Competitive
examinations
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Semester —V
22CGU501 Client Relationship Management 4H - 4C

Instruction Hours /week: L: 4 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives

e to Acquire knowledge about ServiceNow platform

e To get comprehensive knowledge of ITSM principles and architecture.

To get acquainted with various features of Service Now platform and tool.
To use Flows and Workflows for process automation

To use various script types used throughout the platform

To capturing and moving configurations between instances, using update sets

Course Outcomes (COs)

Task management using assignment rules, presence, and work notes
Protecting ServiceNow instance data using Access Control rules
Populating the database using import sets

Using Flows and Workflows for process automation

Various script types used throughout the platform

Capturing and moving configurations between instances, using update sets

ook wdE

Unit I - Service Now Intermediate Level

Administrator-ServiceNow Introduction-ServiceNow Platform Ul ServiceNow ITSM overview-
Managing Users, Groups and Roles, departments, companies and Assignment Rules-Tables,
Columns, Attributes, Dictionary Entries, Schema Map-Managing Forms, Layouts and Lists-
Dictionary Overrides and Simple Reference Qualifiers.

Unit Il - System Properties

Incident management - - Problem management- - Change management- Overview of other ITSM
Modules - Overview of other ITSM Modules- SLA Basics-Introduction to Client and Server Side
Scripting-server-side scripting - Server Side Glide API -server-side scripting - Server Side Glide
API -Server Side script Debugging-Server Side Scripting Best Practices-Business Rules-Client Side
APIs-Ul Policies and Data Policies-Client Scripts -Client Side script Debugging.

Unit 111 - Client Scripts & Client Glide Apis-Best Practices

Client-side scripting & policies (Ul and Data)-Modularize programming using Ul Actions (both
Server and Client Side)-Script Include-Glide AJAX-UI Pages and Ul Macros-Managing Update
Sets-Custom Applications Automated Test Framework —Events-Inbound/Out Bound Notifications-
Mail Templates and Scripts.

Unit IV - Manage Workflows
Managing Stage Sets -Manage Workflows -Manage Workflows -Flow Designer (Over view)-
Service Catalogs, Categories, Items and variables-Manage Execution Plans and workflows-Cart
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Layouts-Client scripts and Ul policies-Record Producers-Order Guides & Scriptable Order Guides-
Scheduled Jobs. VTB Agent Intelligence (Over View)-Restrict access to applications and
application modules-Automatically create application Access Controls -Manually create, test, and
debug Access Controls-Managing ServiceNow imports and exports-Managing Import Sets and
Transform Map-Configure and run Reports and Dashboards Security Controls-Database Views.

Unit V - Servicenow Service Portals Overview

ServiceNow Service portals core components -Scripting in Service Portal-ITSM Virtual Agent —
Overview-Performance Analytics Overview-Servicenow on Mobile-Servicenow Integration
Overview.

Suggested Readings
1. Tim Woodruff. (2018). Learning ServiceNow: Administration and development on the Now
platform, for powerful IT automation”, 2nd Edition, Packt Publishing Ltd..
2. Andrew Kindred. (2018). Mastering ServiceNow Scripting” Packt Publishing.
3. AshishRudraSrivastava. (2017). ServiceNow Cook Book” Packt Publishing Ltd.

Websites
1. https://www.servicenow.com/products/it-service-management.html
2. https://www.servicenow.com/content/dam/servicenow-assets/public/en-us/doc-
type/resource-center/data-sheet/ds-itsm.pdf
3. https://lwww.guru99.com/servicenow-tutorial.html
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Semester — V
22CGU502A Introduction to Digital Technology 4H - 4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To understand the fundamental concepts of digital technology
e To introduce the concept s of cloud, big data, digital marketing
e To introduce the principles of Artificial Intelligence, Block chain technology
e To recognize the use of Digital technology in various Industries
e To understand the principles of Automatix, Automation Anywhere
e To understand and create Bots

Course Outcomes (COs)
A student who successfully completes this course should be able to
1. Understand the fundamental concepts of digital technology
Comprehend the concept s of cloud, big data, digital marketing
Familiarize the principles of Artificial Intelligence, Block chain technology
Recognize the use of Digital technology in various Industries
Understand the principles of Automatix, Automation Anywhere
Create bots and understand its various types

ook wn

Unit I - Digital Primer
Why is Digital Different?- Digital Metaphors On Cloud 9-A Small Intro to Big Data-Social Media
& Digital Marketing-Acrtificial Intelligence- Unchain the Block chain-Internet of Everything-
Immersive Technology.

Unit 11- Digital for Industries
Manufacturing and Hi-tech-Banking and Financial Services-Insurance and Healthcare-Retail-
Travel & Hospitality-Communications, Media & Information Services-Government.

Unit 111 - Automatix
Art of RPA-Introduction - Setting the Context-RPA Prelude-RPA Demystified-RPA vs BPM RPA
Implementations-RPA in Industries-RPA Tools-Automatix - Art of RPA

Unit IV - Automation Anywhere
Getting Started with AA Enterprise-Exploring AA Enterprise-AA Enterprise — Architecture.

Unit V - Knowing the Bots
More AboutTaskBots-AA Enterprise - All About Recorders-Designers-MetaBots-Cognitive RPA.
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Suggested Readings

1. Richard Murdoch. (2018). Robotic Process Automation: Guide To Building Software
Robots, Automate Repetitive Tasks & Become an RPA Consultant. Kindle Edition

2. Kelly Wibbenmeyer. (2018). The Simple Implementation Guide to Robotic Process
Automation (RPA): How to Best Implement RPA in an Organization

Websites

1. https://en.wikipedia.org/wiki/Robotic_process_automation
https://en.wikipedia.org/wiki/Automatix_(software)
https://www.automationanywhereuniversity.com/
https://www.automationanywhere.com/in/products/ig-bot

o
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Semester — V
22CGU502B Introduction to Data Science 4H - 4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objective

e To provide an overview of a new language R used for data science.

e To introduce students to the R programming environment and related eco-system and thus
provide them with an in-demand skill-set, in both the research and business environments

e To introduce the extended R ecosystem of libraries and packages

e To demonstrate usage of as standard Programming Language.

e To familiarize students with how various statistics like mean median etc. can be collected
for data exploration in R

e To enable students to use R to conduct analytics on large reallife datasets.

Course Outcomes (COs)
1. Install and use R for simple programming tasks.
2. Extend the functionality of R by using add-on packages
3. Extract data from files and other sources and perform various data manipulation tasks on
them.
4. Code statistical functions in R.
5. Use R Graphics and Tables to visualize results of various statistical operations on data.
6. Apply the knowledge of R gained to data Analytics for real life applications.

Unit | - Data Scientist’s Tool Box
Turning data into actionable knowledge, introduction to the tools that will be used in building data
analysis software: version control, markdown, git, GitHub, R, and RStudio.

Unit Il -R Programming Basics
Overview of R, R data types and objects, reading and writing data, Control structures, functions,
scoping rules, dates and times, Loop functions, debugging tools, Simulation, code profiling

Unit 111 - Getting and Cleaning Data
Obtaining data from the web, from APIs, from databases and from colleagues in various
formats.basics of data cleaning and making data —tidy.

Unit IV - Exploratory Data Analysis

Essential exploratory techniques for summarizing data, applied before formal modeling
commences, eliminating or sharpening potential hypotheses about the world that can be addressed
by the data, common multivariate statistical techniques used to visualize high-dimensional data.

Unit V- Reproducible Research
Concepts and tools behind reporting modern data analyses in a reproducible manner, to write a
document using R markdown, integrate live R code into a literate statistical program, compile R
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markdown documents using knitr and related tools, and organize a data analysis so that it is
reproducible and accessible to others.

Suggested Readings

1.

2.

3.

Rachel Schutt., &Cathy O'Neil.(2013). Doing Data Science: Straight Talk from the
Frontiline. Schroff/O'Reilly.

Foster Provost.,&Tom Fawcett.(2013). Data Science for Business What You Need to
Know About Data Mining and Data-Analytic Thinking. O'Reilly.

John, W. Foreman. (2013). Data Smart: Using data Science to Transform Information
into Insight. John Wiley & Sons.

lan Ayres. (2007). Super Crunchers: Why Thinking-by-Numbers Is the New Way to

Be Smart (1st ed.). Bantam.

EricSeigel. (2013).PredictiveAnalytics: ThePowertoPredictwhoWillClick,BuyLie,or Die
(1sted.). Wiley.

Matthew, A. Russel. (2013). Mining the Social Web: Data mining Facebook, Twitter,
LinkedIn, Goole+,GitHub, and More (2nd ed.). O'Reilly Media.

Websites

PO

https://www.igonlinetraining.com/data-science-tutorial/
https://www.edx.org/course/introduction-to-r-for-data-science-2
https://www.tutorialspoint.com/r/index.htm
https://www.w3schools.in/r/
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Semester — V
22CGU503A Information Security and Cyber Laws 3H-3C

Instruction Hours /week: L: 3T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives

e To provides an overview of Information Security and Assurance.

e To provide an exposure to the spectrum of security activities methods methodologies and
procedures with emphasis on practical aspects of Information Security.

e To explain concepts related to applied cryptography including the four techniques for
crypto-analysis symmetric and asymmetric cryptography, digital signature, message
authentication code, hash functions and modes of encryption operations.

e To explain common vulnerabilities in computer programs including buffer overflow
Vulnerabilities time-of-check to time-of-use flaws incomplete mediation.

e To understand the concepts of cryptographic utilities and authentication mechanisms to
design secure applications

e To understand the various Cyber laws and its sections with case studies.

Course Outcomes(COs)
A student who successfully completes this course should at a minimum be able to:
1. Explore the working principles and utilities of various cryptographic algorithms including
secret key cryptography, hashes and message digests, and public key algorithms
2. State the basic concepts in information security
3. Explain concepts related to applied cryptography including the four techniques for crypto-
analysis symmetric and asymmetric cryptography, digital signature, message authentication
code, hash functions and modes of encryption operations.
4. Explain common vulnerabilities in computer programs including buffer overflow
Vulnerabilities time-of-check to time-of-use flaws incomplete mediation.
5. Understand the concepts of cryptographic utilities and authentication mechanisms to design
secure applications
6. Understand the various Cyber laws and its sections with case studies.

Unit I - Course Introduction

Computer network as a threat, hardware vulnerability, software vulnerability, importance of data
security.

Digital Crime: Overview of digital crime, criminology of computer crime.

Unit Il - Information Gathering Techniques
Tools of the attacker, information and cyber warfare, scanning and spoofing, password cracking,
malicious software, session hijacking

Unit 111 - Risk Analysis and Threat

Risk analysis, process, key principles of conventional computer security, security policies,
authentication, data protection, access control, internal vs external threat, security assurance,
passwords, authentication, and access control, computer forensics and incident response
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Unit IV- Introduction to Cryptography And Applications

Important terms, Threat, Flaw, Vulnerability, Exploit, Attack, Ciphers, Codes, Caeser Cipher, Rail-
Fence Cipher, Public key cryptography (Definitions only), Private key cryptography (Definition and
Example)

Safety Tools and Issues: Firewalls, logging and intrusion detection systems, Windows and windows
XP / NT security, Unix/Linux security, ethics of hacking and cracking

Unit V- Cyber Laws

CYBER LAWSto be covered as per IT 2008:

* Chapter 1: Definitions 88

* Chapter 2: Digital Signature and Electronic Signature

* [Section 43] Penalty and Compensation for damage to computer, computer system, etc.

* [Section 65] Tampering with Computer Source Documents

* [Section 66 A] Punishment for sending offensive messages through communication service, etc.
* [Section 66 B] Punishments for dishonestly receiving stolen computer resource or communication
device

* [Section 66C] Punishment for identity theft

* [Section 66D] Punishment for cheating by personation by using computer resource

* [Section 66E] Punishment for violation of privacy

* [Section 66F] Punishment for cyber terrorism

* [Section 67] Punishment for publishing or transmitting obscene material in electronic form

* [Section 67A] Punishment for publishing or transmitting of material containing sexually explicit
act, etc. in electronic form[Section 67B] Punishment for publishing or transmitting of material
depicting children in sexually explicit act, etc. in electronic form

* [Section 72] Breach of confidentiality and privacy

Suggested Readings
1. M. Merkow, J. Breithaupt.(2016). Information Security Principles and Practices. Pearson
Education.
2. G.R.F. Snyder, T. Pardoe. (2016). Network Security. Cengage Learning.
3. A. Basta, W.Halton. (2015). Computer Security: Concepts, Issues and Implementation.
Cengage Learning India.
4. Nina Godbole &SunitBelapure.(2015) Cyber Security. Wiley India Pvt.Ltd.New Delhi.

Websites
1. http://www.csc.ncsu.edu/faculty/ning
2. csrc.nist.gov/publications/nistpubs/800-12/handbook.pdf
3. www2.warwick.ac.uk/fac/sci/dcs/teaching/modules/cs134/
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Semester — V
22CGU503B Software Testing 3H-3C

Instruction Hours /week: L: 3T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To learn about different type of applications and testing, along with the purpose of
automation testing.
e To gain insight into the evolution of Selenium
e To get an overview of Selenium and its components and compare commonly used
automation tool with Selenium automation tools.
e Explore the features and use of Selenium-WebDriver
e To record and importing tests with Selenium IDE

e To learn data driven testing using TestNG

Course Outcomes (COs)

Understand Selenium Architecture and its components

Work with Selenium RC

Understand Selenium WebDriver

Use WebDriver advanced features e.g. taking screenshots, handling cookies and managing
exceptions

Create Data driven, Keyword driven and Hybrid test framework

Record and importing tests with Selenium IDE andWrite Test cases using TestNG

NS

oo

Unit I - Introduction to Automation
Planning before Automation - Introduction to Selenium - Installing Selenium Components.

Unit Il - Using Selenium IDE

Managing User Interface Controls - Basics of Java- Creating First Selenium Web Driver Script.
Unit I11- Selenium Methods

Common Selenium Web Driver Methods - Verification Point in Selenium - Exploring the Features
of Web Driver.

Unit IVV- Handling Pop-Up Dialogs and Multiple Windows

Working with Dynamic Ul Objects- Data driven testing using TestNG - Selenium Functions,
Common Questions and Tips.

Unit V- Reporting in Selenium

Batch Execution- Automation Frameworks - Understanding Selenium Grid.
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Suggested Readings

1. Rex Allen Jones Il. (2016). Selenium Web Driver for Functional Automation Testing, Test
4 Success, LLC

2. AdithyaGarg, Ashish Mishra. (2015). A Practitioner’s Guide to Test Automation Using
Selenium”, Tata McGraw Hill Education.

3. NavneeshGarg, (2014). Test Automation Using Selenium WebDriver with Java”, Adactln
Group Pvt Ltd..

4. SatyaAvasarala,(2014). Selenium Web Driver - PRACTICAL Guide, Packt Publishing.

5. David Burns. (2010). Selenium 1.0 Testing Tools, Packt Publishing.

Websites

1. https://www.seleniumhg.org/docs/
2. https://www.javatpoint.com/selenium-tutorial
3. https://www.softwaretestingmaterial.com/selenium-tutorial/
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Semester — V
23CGU504A Data Mining 4H - 4C

Instruction Hours /week: L: 4 T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To introduce students to the basic concepts and techniques of Data Mining.

e To understand data mining fundamentals and characterize the kinds of patterns that can be

discovered by association rule mining

e Tocompare and evaluate different data mining techniques like classification, prediction, etc.

e To cluster the high dimensional data for better organization of the data

e To describe complex data types with respect to spatial and web mining

e To design data warehouse with dimensional modelling and apply OLAP operations.

Course Outcomes (COs)
Upon completion of this course students will be able to:
1. Understand the basic concepts and techniques of Data Mining
2. Extract knowledge using data mining techniques and Implement Preprocess the data for
mining applications and apply the association rules for mining the data
Design and deploy appropriate classification techniques
Understand the concept of clustering and its real time applications
Explore recent trends in data mining such as web mining, spatial-temporal mining
Analyze the basic concepts of data warehouse and OLAP operations

ook w

UNIT I- Introduction

Data mining application - data mining techniques - the future of data mining - data mining software
- Association rules mining: basics- task and a naive algorithm- Apriori algorithm - improve the
efficient of the Apriori algorithm - mining frequent pattern without candidate generation (FP-
growth) - performance evaluation of algorithms.

UNIT I1 - Classification

Introduction - decision tree - over fitting and pruning - DT rules- Naive bayes method- estimation
predictive accuracy of classification methods - other evaluation criteria for classification method -
classification software.

UNIT 111 - Cluster analysis

cluster analysis - types of data - computing distances-types of cluster analysis methods - partitioned
methods - hierarchical methods - density based methods - dealing with large databases - quality and
validity of cluster analysis methods - cluster analysis software.

UNIT IV- Web data mining

Introduction- web terminology and characteristics- locality and hierarchy in the web- web content
mining-web usage mining- web structure mining - web mining software - Search engines: Search
engines functionality- search engines architecture - ranking of web pages.
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UNIT V -Data warehousing

Introduction - Operational data sources- data warehousing - Data warehousing design - Guidelines
for data warehousing implementation - Data warehousing metadata - Online analytical processing
(OLAP): Introduction - OLAP characteristics of OLAP system - Multidimensional view and data
cube - Data cube implementation - Data cube operations OLAP implementation guidelines.

Suggested Readings

1. Steinbach Tan, Kumar, (2018) “Introduction to Data Mining”, First edition, Pearson Education.

2. Mohammed J. Zaki, Wagner Meira, Jr.(2017). DataMining and Analysis Fundamental Concepts
and Algorithms, Cambridge University Press, May 2017

3. Han, Kamber& Pei. (2017). Data Mining: Concepts and Techniques”, Morgan Kaufmann
Publisher, Third Edition

4. G.K. Gupta. (2016). Introduction to Data mining with case studies, 2" Edition, PHI Private
limited, New Delhi.

Websites

1. www.geeksforgeeks.org

2. www.tutorialride.com

3. www.javatpoint.com

4. https://nptel.ac.in/courses/106105174/

5. http://172.16.25.76/course/view.php?id=100
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Semester — V
22CGU504B Machine Learning 4H - 4C

Instruction Hours / week: L: 4 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To introduce students to the basic concepts and techniques of Machine Learning.
e To develop skills of using recent machine learning software for solving practical problems.
e To gain experience of doing independent study and research.
e To recognize the characteristics of machine learning that make it useful to real-world
problems.
e To characterize machine learning algorithms as supervised, semi-supervised, and
unsupervised.
e To effectively use machine learning toolboxes.

Course Outcomes(COs)
On successful completion of the course the student should be
1. Remember the basic concepts and techniques of Machine Learning.
2. Develop skills of using recent machine learning software for solving practical problems.
3. of doing independent study and research.
4. To recognize the characteristics of machine learning that make it useful to real-world
problems.
5. To characterize machine learning algorithms as supervised, semi-supervised, and
unsupervised.
6. To effectively use machine learning toolboxes.

Unit I - Foundations of Learning

Components of learning — learning models — geometric models — probabilistic models — logic
models — grouping and grading — learning versus design — types of learning — supervised —
unsupervised — reinforcement — theory of learning — feasibility of learning — error and noise —
training versus testing — theory of generalization — generalization bound —bias andvariance —
learning curve

Unit Il - Linear Models

Linear classification — univariate linear regression — multivariate linear regression — regularized
regression — Logistic regression — perceptrons — multilayer neural networks — learning neural
networks structures — support vector machines — soft margin SVM — generalization and over fitting
— regularization — validation

Unit 111 - Distance-Based Models

Nearest neighbor models — K-means — clustering around medoids — silhouttes— hierarchical
clustering — k- d trees — locality sensitive hashing —non - parametric regression —ensemble learning
— bagging and random forests — boosting — meta silhouttes — hierarchical clustering — k- d trees —
locality sensitive hashing — non - parametric regression — ensemble learning — bagging and random
forests — boosting — meta learning
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Unit IV - Tree and Rule Models

Decision trees — learning decision trees — ranking and probability estimation trees —Regression trees
— clustering trees — learning ordered rule lists — learning unordered rule lists — descriptive rule
learning — association rule mining — first -order rule learning

Unit V - Reinforcement Learning

Passive reinforcement learning — direct utility estimation — adaptive dynamic programming —
temporal - difference learning — active reinforcement learning — genetic algorithm for
Reinforcement Learning - exploration — learning an action utility function — Generalization in
reinforcement learning — policy search —applications in game playing — applications in robot control

Suggested Readings
1. Tom.M.Mitchell (2019), Machine Learning, Tata McGraw Hill Publications
2. Y. S. Abu - Mostafa, M. Magdon-Ismail, and H.-T. Lin. (2018).Learning from Data,
AMLBook Publishers.
3. P. Flach. (2017). “Machine Learning: The art and science of algorithms that make sense of
data”, Cambridge University Press.
4. K. P. Murphy. (2017). Machine Learning: A probabilistic perspective, MIT Press,
5. D. Barber. (2015). Bayesian Reasoning and Machine Learning, Cambridge University Press.
Web Sites
1. https://machinelearningmastery.com/linear-regression-for-machine-learning/
https://www.cambridge.org/core/books/machine-learning/distancebased-models/
https://dzone.com/articles/machine-learning-with-decision-trees
http://reinforcementlearning.ai-depot.com/
https://nptel.ac.in/courses/106106139/
https://swayam.gov.in/nd1l_nocl9 cs81/preview
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Semester -V
22CGU511 Client Relationship Management- Practical 3H-2C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objective

acquainted with various features of Service Now platform and tool.

To use Flows and Workflows for process automation

To use various script types used throughout the platform

To capturing and moving configurations between instances, using update sets

Course Outcomes (COs)

Task management using assignment rules, presence, and work notes
Protecting ServiceNow instance data using Access Control rules
Populating the database using import sets

Using Flows and Workflows for process automation

Various script types used throughout the platform

Capturing and moving configurations between instances, using update sets

S

List of programs

1. Creating tickets for servicing requests from clients
2. Creating reports of status of client services

Suggested Readings
1. Tim Woodruff. (2018). Learning ServiceNow: Administration and development on the Now
platform, for powerful IT automation”, 2nd Edition, Packt Publishing Ltd..
2. Andrew Kindred. (2018). Mastering ServiceNow Scripting” Packt Publishing.
3. Ashish Rudra Srivastava. (2017). ServiceNow Cook Book” Packt Publishing Ltd.

Websites
1. https://www.servicenow.com/products/it-service-management.html
2. https://lwww.servicenow.com/content/dam/servicenow-assets/public/en-us/doc-
type/resource-center/data-sheet/ds-itsm.pdf
3. https://www.guru99.com/servicenow-tutorial.html
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Semester — V
22CGU512A Introduction to Digital Technology- Practical 3H-1C

Instruction Hours /week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

To understand the fundamental concepts of digital technology

To introduce the concept s of cloud, big data, digital marketing

To introduce the principles of Artificial Intelligence, Block chain technology

To recognize the use of Digital technology in various Industries

To understand the principles of Automatix, Automation Anywhere

To understand and create Bots

Course Outcomes (COs)
A student who successfully completes this course should be able to
1. Understand the fundamental concepts of digital technology
Comprehend the concept s of cloud, big data, digital marketing
Familiarize the principles of Artificial Intelligence, Block chain technology
Recognize the use of Digital technology in various Industries
Understand the principles of Automatix, Automation Anywhere
Create bots and understand its various types

ook wn

List of programs

Creating bots for automatic software installation
Creating bots for automatic software patch installation
Creating bots for file transfer

Creating bots for automatic file backup

P

Suggested Readings

1. Richard Murdoch. (2018). Robotic Process Automation: Guide To Building Software
Robots, Automate Repetitive Tasks & Become an RPA Consultant. Kindle Edition

2. Kelly Wibbenmeyer. (2018). The Simple Implementation Guide to Robotic Process
Automation (RPA): How to Best Implement RPA in an Organization

Websites

1. https://en.wikipedia.org/wiki/Robotic_process_automation
https://en.wikipedia.org/wiki/Automatix_(software)
https://www.automationanywhereuniversity.com/
https://www.automationanywhere.com/in/products/ig-bot

o
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Semester -V

22CGU5S12B Introduction to Data Science - Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To provide an overview of a new language R used for data science.

To introduce students to the R programming environment and related eco-system and thus
provide them with an in-demand skill-set, in both the research and business environments
To introduce the extended R ecosystem of libraries and packages

To demonstrate usage of as standard Programming Language.

To familiarize students with how various statistics like mean median etc. can be collected
for data exploration in R

To enable students to use R to conduct analytics on large reallife datasets.

Course Outcomes (COs)

1.
2.
3.

4.
S.

6.

Describe what Data Science is and the skill sets needed to be a data scientist.

Explain in basic terms what Statistical Inference means.

Identify probability distributions commonly used as foundations for statistical modeling. Fit
a model to data.

Use R to carry out basic statistical modeling and analysis.

Explain the significance of exploratory data analysis (EDA) in data science. Apply basic
tools (plots, graphs, summary statistics) to carry out EDA.

Describe the Data Science Process and how its components interact.

List of programs

no

'—‘©P°NF”P1:'>P°

Write a program that prints _hello World to thescreen.

Write a program that asks the user for a number n and prints the sum of the numbers
1to n

Write a program that prints a multiplication table for numbers up to12.

Write a function that returns the largest element in alist.

Write a function that computes the running total of alist.

Write a function that tests whether a string is apalindrome.

Implement linearsearch.

Implement binarysearch.

Implement matrices addition, subtraction andMultiplication

0 Fifteen students were enrolled in a course. There ages were: 20 20 20 20 20 21 21 21 22 22

22 22 23 2323

i.Find the median age of all students under 22 years
ii.Find the median age of allstudents

iii. Find the mean age of all students

iv. Find the modal age for all students
v.Two more students enter the class. The age of both students is 23.

Whatisnowmean, mode and median?
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11.Following table gives a frequency distribution of systolic blood pressure. Compute

all the measures ofdispersion.
Midpoint [95.5 |[105.5 |1155 |[1255 |1355 |1455 |1555 [165.5 |175.5
Number |5 8 22 27 17 9 5 5 2

12. Obtain probability distribution of, where X is number of spots showing when a six-sided
symmetric die (i.e. all six faces of the die are equally likely) is rolled. Simulate
randomsamples of sizes 40, 70 and 100 respectively and verify the frequency
interpretation ofprobability.

13. Make visual representations of data using the base, lattice, and ggplot2 plotting systems
in R, apply basic principles of data graphics to create rich analytic graphics from
availabledatasets.

14. Use Git/ Github software to create Githubaccess count. Also, create a repo usingGithub.

Suggested Readings

1. Rachel Schutt., &Cathy O'Neil.(2013). Doing Data Science: Straight Talk from the Frontiline.
Schroff/O'Reilly.

2. Foster Provost.,&Tom Fawcett.(2013). Data Science for Business What You Need to Know About
Data Mining and Data-Analytic Thinking. O'Reilly.

3. John, W. Foreman. (2013). Data Smart: Using data Science to Transform Information into Insight.
John Wiley & Sons.

4. lan Ayres. (2007). Super Crunchers: Why Thinking-by-Numbers Is the New Way to Be Smart
(1st ed.). Bantam.

5. EricSeigel. (2013).PredictiveAnalytics: ThePowertoPredictwhoWillClick,BuyLie,or Die (1sted.).
Wiley.

6. Matthew, A. Russel. (2013). Mining the Social Web: Data mining Facebook, Twitter, LinkedIn,
Goole+, GitHub, and More (2nd ed.). O'Reilly Media.

Websites
1. https://www.igonlinetraining.com/data-science-tutorial/
2. https://www.edx.org/course/introduction-to-r-for-data-science-2
3. https://www.tutorialspoint.com/r/index.htm
4. https://www.w3schools.in/r/
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Semester -V

22CGU513A Information Security and Cyber Laws- Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To provides an overview of Information Security and Assurance.

To provide an exposure to the spectrum of security activities methods methodologies and
procedures with emphasis on practical aspects of Information Security.

To explain concepts related to applied cryptography including the four techniques for
crypto-analysis symmetric and asymmetric cryptography, digital signature, message
authentication code, hash functions and modes of encryption operations.

To explain common vulnerabilities in computer programs including buffer overflow
Vulnerabilities time-of-check to time-of-use flaws incomplete mediation.

To understand the concepts of cryptographic utilities and authentication mechanisms to
design secure applications

To use various tools to implement various cryptographic algorithms.

Course Outcomes(COs)
A student who successfully completes this course should at a minimum be able to:

1.

2.

3.

4.

5.

6.

Explore the working principles and utilities of various cryptographic algorithms including
secret key cryptography, hashes and message digests, and public key algorithms

State the basic concepts in information security

Explain concepts related to applied cryptography including the four techniques for crypto-
analysis symmetric and asymmetric cryptography, digital signature, message authentication
code, hash functions and modes of encryption operations.

Explain common vulnerabilities in computer programs including buffer overflow
Vulnerabilities time-of-check to time-of-use flaws incomplete mediation.

Understand the concepts of cryptographic utilities and authentication mechanisms to design
secure applications

Use various tools to implement various cryptographic algorithms.

List of Programs

1. Demonstrate the use of Network tools: ping, ipconfig, ifconfig, tracert, arp, netstat, whois
2. Use of Password cracking tools: John the Ripper, Ophcrack. Verify the strength of
passwords using these tools.

3. Perform encryption and decryption of Caesar cipher. Write a script for performing these
operations.

4. Perform encryption and decryption of a Rail fence cipher. Write a script for performing
these operations.

5. Use nmap/zenmap to analyse a remote machine.

6. Use Burp proxy to capture and modify the message.

7. Demonstrate sending of a protected word document.

8. Demonstrate sending of a digitally signed document.

9. Demonstrate sending of a protected worksheet.

10. Demonstrate use of steganography tools.
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11. Demonstrate use of gpg utility for signing and encrypting purposes.

Suggested Readings

1. M. Merkow, J. Breithaupt.(2016). Information Security Principles and Practices. Pearson
Education.
G.R.F. Snyder, T. Pardoe. (2016). Network Security. Cengage Learning.
Basta, W.Halton. (2015). Computer Security: Concepts, Issues and Implementation.
Cengage Learning India.
Nina Godbole &SunitBelapure. (2015) Cyber Security. Wiley India Pvt.Ltd.New Delhi.

agrwn

Websites
1. http://www.csc.ncsu.edu/faculty/ning
2. csrc.nist.gov/publications/nistpubs/800-12/handbook.pdf
3. www2.warwick.ac.uk/fac/sci/dcs/teaching/modules/cs134/
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Semester -V

22CGU513B Software Testing- Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To learn about different type of applications and testing, along with the purpose of
automation testing.

To gain insight into the evolution of Selenium

To get an overview of Selenium and its components and compare commonly used
automation tool with Selenium automation tools.

Explore the features and use of Selenium-WebDriver

To record and importing tests with Selenium IDE

To learn data driven testing using TestNG

Course Outcomes (COs)

PO

o

Understand Selenium Architecture and its components

Work with Selenium RC

Understand Selenium WebDriver

Use WebDriver advanced features e.g. taking screenshots, handling cookies and managing
exceptions

Create Data driven, Keyword driven and Hybrid test framework

Record and importing tests with Selenium IDE andWrite Test cases using TestNG

List of programs

N

©Oo~No O

Write a test case based on controls.

Test data in a flat file.

Manual test case to verify student grade

Write and test a program to select the number of students who have scored more than 60 in
any one subject(or all Subjects)

Write and test a program to login a specific web page.

Write and test a program to get the number of list items in a list / combo box.

Test a HTML file.

Test a program in MS Excel for Data Driven Wizard.

Test the addition of two values in C++ Program.

Suggested Readings

1.

Rex Allen Jones I1. (2016). Selenium Web Driver for Functional Automation Testing, Test
4 Success, LLC
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2.

3.

4.

o

AdithyaGarg, Ashish Mishra. (2015). A Practitioner’s Guide to Test Automation Using
Selenium”, Tata McGraw Hill Education.

NavneeshGarg, (2014). Test Automation Using Selenium WebDriver with Java”, Adactln
Group Pvt Ltd..

SatyaAvasarala,(2014). Selenium Web Driver - PRACTICAL Guide, Packt Publishing.
David Burns. (2010). Selenium 1.0 Testing Tools, Packt Publishing.

Websites

1. https://www.seleniumhg.org/docs/

2. https://www.javatpoint.com/selenium-tutorial

3. https://www.softwaretestingmaterial.com/selenium-tutorial/
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Semester — V
22CGU514A Data Mining- Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To Understand Data Mining fundamentals and Characterize the kinds of patterns that can be
discovered by association rule mining
To Compare and evaluate different data mining techniques like classification, prediction,
To Cluster the high dimensional data for better organization of the data
To describe complex data types with respect to spatial and web mining
To Design data warehouse with dimensional modelling and apply OLAP operations.
To use Weka tool to implement various data mining algorithms.

Course Outcomes (COs)
Upon completion of this course students will be able to:
1. Extract knowledge using data mining techniques and Implement Preprocess the data for
mining applications and apply the association rules for mining the data
Design and deploy appropriate classification techniques
Understand the concept of clustering and its real time applications
Explore recent trends in data mining such as web mining, spatial-temporal mining
Able to know the basic concepts of data warehouse and OLAP operations
Use Weka tool to implement various data mining algorithms

oM wN

List of Programs

1. Use the following learning schemes, with the default settings to analyze the weather data (in
weather.arff). for test options, first choose “Use training set”, then choose “Percentage split”
using default 66% percentage split. Report model percent errorrate.

2. Use iris dataset preprocess and classify it with j4.8 and Naive Bayes classifier. Examine the tree
in the classifier output panel.

3. Using the dataset Reuters Corn — Train and Reuters Grain — Train. Classify articles using binary
attributes and word count attributes.

4. Apply any two-associationr ule-based algorithm for the super market analysis.

5. Using weka experimenter perform comparison analysis of j4.8, oneR and 1D3 for vote dataset.

6. Using weka experimenter perform comparison analysis of Naive Bayes with different datasets.

7. Apply ZeroR, OneR and j4.8, to classify the iris data in an experiment using 10 train and test
runs, with 66% of the data used for 34% used for testing.

8. Using Weka Knowledge flow set up a flow to load an ARFF file (batch mode) and perform a
cross-validation using j4.8 (WEKS’s C4.5implementation).

9. Draw multiple ROC curves in the same plot window, using j4.8 and Random Forest as
classifiers.

10. Use any three-clustering algorithm on Vehicle data set and find best among them.

Suggested Readings
1. Steinbach Tan, Kumar, (2018) “Introduction to Data Mining”, First edition, Pearson Education.
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2. Mohammed J. Zaki, Wagner Meira, Jr.(2017). DataMining and Analysis Fundamental Concepts
and Algorithms, Cambridge University Press, May 2017

3. Han, Kamber& Pei. (2017). Data Mining: Concepts and Techniques”, Morgan Kaufmann
Publisher, Third Edition

4. G.K. Gupta. (2016). Introduction to Data mining with case studies, 2" Edition, PHI Private
limited, New Delhi.

Websites

www.geeksforgeeks.org
www.tutorialride.com

WWW.javatpoint.com
https://nptel.ac.in/courses/106105174/
http://172.16.25.76/course/view.php?id=100

arwdDE
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Semester -V

22CGU514B Machine Learning- Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To understand the various characteristics of Intelligent agents
To learn about the different search strategies in Al

To learn to represent knowledge in solving Al problems

To understand the different ways of designing software agents
To know about the various applications of Al.

To effectively use machine learning toolboxes to design and develop machine learning
applications.

Course Outcomes (COs)
Upon completion of this course the students will be able to:

agkrownE

6.

Identify problems that are amenable to solution by Al methods.

Identify appropriate Al methods to solve a given problem.

Formalize a given problem in the language/framework of different Al methods.

Implement basic Al algorithms.

Design and carry out an empirical evaluation of different algorithms on a problem
formalization, and state the conclusions that the evaluation supports.

To effectively use machine learning toolboxes to design and develop machine learning applications.

List of Programs

1.

2.

3.

Perform elementary mathematical operations in Octave/MATLAB like addition,
multiplication, division and exponentiation.

Perform elementary logical operations in Octave/MATLAB (like OR, AND, Checking for
Equality, NOT, XOR).

Create, initialize and display simple variables and simple strings and use simple formatting
for variable.

Create/Define single dimension / multi-dimension arrays, and arrays with specific values like
array of all ones, all zeros, array with random values within a range, or a diagonal matrix.
Use command to compute the size of a matrix, size/length of a particular row/column, load
data from a text file, store matrix data to a text file, finding out variables and their features in
the current Course Objectives.

Perform basic operations on matrices (like addition, subtraction, multiplication) and display
specific rows or columns of the matrix.

Perform other matrix operations like converting matrix data to absolute values, taking the
negative of matrix values, adding/removing rows/columns from a matrix, finding the
maximum or minimum values in a matrix or in a row/column, and finding the sum of some/all
elements in a matrix.

Create various type of plots/charts like histograms, plot based on sine/cosine function based
on data from a matrix. Further label different axes in a plot and data in a plot.

Generate different subplots from a given plot and color plot data.
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10.
11.

12.

13.

14.

15.
16.

Use conditional statements and different type of loops based on simple example/s.

Perform vectorized implementation of simple matrix operation like finding the transpose of a
matrix, adding, subtracting or multiplying two matrices.

Implement Linear Regression problem. For example, based on a dataset comprising of existing
set of prices and area/size of the houses, predict the estimated price of a given house.

Based on multiple features/variables perform Linear Regression. For example, based on a
number of additional features like number of bedrooms, servant room, number of balconies,
number of houses of years a house has been built — predict the price of a house.

Implement a classification/ logistic regression problem. For example based on different
features of students data, classify, whether a student is suitable for a particular activity. Based
on the available dataset, a student can also implement another classification problem like
checking whether an email is spam or not.

Use some function for regularization of dataset based on problem 14.

Use some function for neural networks, like Stochastic Gradient Descent or back propagation
- algorithm to predict the value of a variable based on the dataset of problem

Suggested Readings

1.
2.

3.

S

Web

ok~ whrE

Tom.M.Mitchell (2019), Machine Learning, Tata McGraw Hill Publications
Y. S. Abu - Mostafa, M. Magdon-Ismail, and H.-T. Lin. (2018).Learning from Data, AMLBook
Publishers.
P. Flach. (2017). “Machine Learning: The art and science of algorithms that make sense of data”,
Cambridge University Press.
K. P. Murphy. (2017). Machine Learning: A probabilistic perspective, MIT Press,
D. Barber. (2015). Bayesian Reasoning and Machine Learning, Cambridge University Press.

Sites
https://machinelearningmastery.com/linear-regression-for-machine-learning/
https://www.cambridge.org/core/books/machine-learning/distancebased-models/
https://dzone.com/articles/machine-learning-with-decision-trees
http://reinforcementlearning.ai-depot.com/
https://nptel.ac.in/courses/106106139/
https://swayam.gov.in/nd1_noc19_cs81/preview
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Semester -V

22CGUOES501 Web Designing 3H-2C

Instruction Hours / week: L: 3T:0P: 0 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To understand the concepts and architecture of the World Wide Web.
To understand and practice markup languages

To understand the technologies used in Web Programming.

To know the importance of object-oriented aspects of Scripting.

To understand and practice embedded dynamic scripting on client-side
Internet Programming

To design an interactive website using HTML, CSS and JavaScript.

Course Outcomes (COs)
Upon Completion of the course, the students will be able to

ok wdE

Apply basic HTML tags to format text in a webpage

Use forms and frames in HTML to design interactive webpages.

Create a basic website using HTML and Cascading Style Sheets.

Learn to use JavaScript inside HTML to create webpages.

Validate user input using JavaScript objects and Events.

Design and implement dynamic webpages using HTML, CSS and JavaScript.

Unit I-HTML

What is HTML -HTML Documents -Basic structure of an HTML document -
Creating an HTML document - Mark up Tags -Heading-Paragraphs - Line Breaks -
HTML Tags. Introduction to elements of HTML- Working with Text - Working with
Lists, Tables -Working with Hyperlinks, Images and Multimedia.

Unit l1-Frames

Introduction to Frame, <frameset> and <frame> Tag with its Attributes, Creating
Frames, Linking Frames, <noframes> tag, Complex Framesets, Floating or Inline
Frame. Forms:<Form> Tag and its Attributes, <Input> Tag and its Attributes, Form
Controls:Text Controls, PasswordFields, RadioButtons, Checkboxes, Reset and
SubmitButtons, FormControl Selection, OptionProcessing and TextArea,
HiddenFields .EmbeddingMultimedia: Introduction ,Embedding Multimedia,
Inserting Sound/AudioFormats, Inserting Video File Formats.
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Unitl 11 -CSS

Concept of CSS- Creating Style Sheet - CSS Properties -CSS Styling: Background-
Text Format-Controlling Fonts - Working with block elements and objects - Working
with Lists and Tables

UnitlV-JavaScript Programming

Introduction to JavaScript: Utility of JavaScript-Evolution of the JavaScript
Language-JavaScript Versions and Browser Support-Differences Between Client-
Side vs. Server-Side

JavaScript- Statements and Operators-Variable Declarations- Operators and
Statements- Operator Precedence-Implementing Control Constructs: Conditional
and Looping

Unit V-JavaScript Functions and Objects

Functions: Defining Functions-Calling Functions- Passing Arguments- Local vs.
Global Variables-Using the Return Statement-Nested Functions. The JavaScript
Object Model and Hierarchy- JavaScript Object Properties-Object Methods- New
Keyword- This Keyword- Creating New Object Instances Using Constructor
Functions

Suggested Readings

1. Paul Mc Fedries, (2018). WebCoding & Development All-in-One for Dummies.

2. Randy Connolly,Ricardo Hoar,(2017). Fundamentals of Web Development

3. Joelsklar. (2015). Principles of web design, 6™ Edition.

4. JonDuckett. (2014 ). HTML and CSS: Design and Build Websites

5. Thomas A Powell, Fritz Schneider (2013). JavaScript: The Complete
Reference”,3" Edition, Tata Mc Graw Hill

Websites

http://www.freeCodeCampGuides.com/

http://www.CodropsCSSReference/
https://developer.mozilla.org/enUS/docs/Web/JavaScript/Guide.
http://www.w3schools.com.

https://nptel.ac.in/courses/106105084/
https://freevideolectures.com/blog/webdesign-online-courses-and-video-lectures/

ook wdE
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Semester -V
22CGU591 Internship OH-2C

Instruction Hours /week: L: 0 T: 0P: 0  Marks: Internal: 100 External: OTotal: 100
End Semester Exam: 3 Hours
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Semester — VI
22CGU601 PHP Programming 4H -4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
e To write basic PHP syntax using various operators.
e To write PHP scripts to handle HTML forms.
e To analyze different tasks using PHP functions.
e To understand the regular expressions in PHP.
e To learn array data structure using PHP scripts.
e To work with open source applications that deal with database and website
development.

Course Outcomes (COs)
Upon completion of this course, students will be able to:
1. Write PHP scripts using operators to perform various functions
Design PHP scripts to handle HTML forms.
Implement different types of PHP functions.
Write regular expressions including modifiers, operators, and metacharacters.
Create PHP scripts using array.
Develop dynamic web pages.

S

Unit I -Introduction to PHP

PHP introduction, inventions and versions, important tools and software requirements (like
Web Server, Database, Editors etc.) -PHP with other technologies, scope of PHP -Basic
Syntax, PHP variables and constants -Types of data in PHP, Expressions, scopes of a variable
(local, global)-PHP Operators: Arithmetic, Assignment, Relational, Logical operators,
Bitwise, ternary and MOD operator-PHP operator Precedence and associativity

Unit Il -Handling HTML form with PHP

Capturing Form Data-GET and POST form methods-Dealing with multi value fields
Redirecting a form after submission -PHP conditional events and Loops: PHP IF Else
conditional statements (Nested IF and Else) -Switch case, while, For and Do While Loop -
Goto, Break, Continue and exit

Unit 111 -PHP Functions

Function, Need of Function, declaration and calling of a function -PHP Function with
arguments, Default Arguments in Function -Function argument with call by value, call by
reference -Scope of Function Global and Local

Unit 1V -String Manipulation and Regular Expression

Creating and accessing String, Searching & Replacing String -Formatting, joining and
splitting String, String Related Library functions-Use and advantage of regular expression
over inbuilt function -Use of preg_match(), preg_replace(), preg_split()-functions in regular
expression
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Unit V -Array

Anatomy of an Array, Creating index based and Associative array, Accessing array-Looping
with Index based array, with associative array using each() and foreach()-Some useful Library
function

Suggested Readings
. David Sklar, Adam Trachtenberg, (2019). PHP Cookbook: Solutions & Examples for

PHP.

2. Robin Nixon. (2018). Learning PHP, MySQL, JavaScript, CSS & HTMLS5, 3" Edition
Paperback, O'reilly.

3. Luke Welling, Laura Thompson. (2017). PHP and MySQL Web Development,
4"Edition. Addition Paperback, Addison-Wesley Professsional.

4. Timothy Boronczyk, Martin E. Psinas. (2016). PHP and MYSQL (Create-Modify-
Reuse), Wiley India Private Limited.

5. Steven Holzner. (2016). PHP: The Complete Reference Paperback, McGraw Hill
Education ,India

Websites
1. www.php.net/
2. en.wikipedia.org/wiki/PHP
3. www.w3schools.com/PHP/default.asp
4. http://www.nptelvideos.com/php/php_video_tutorials.php
5. http://172.16.25.76/course/view.php?id=1839
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Semester — VI
22CGUB02A Computer Graphics 3H-3C

Instruction Hours /week: L: 3T:0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
e To describe characteristics and functioning of common graphics input/output devices
e To learn the basic principles of 3- dimensional computer graphics
e To Provide an understanding of how to scan convert the basic geometrical
primitives, how to transform the shapes to fit them as per the picture definition
e To Provide an understanding of mapping from a world coordinates to device
coordinates and projections.
e To extract scene with different clipping methods and its transformation to graphics
display device.
e To explore projections and visible surface detection techniques for display of 3D
scene on 2D screen

Course Outcomes(COs)

1. Understand the basics of computer graphics, different graphics systems and
applications of computer graphics.

2. Discuss various algorithms for scan conversion and filling of basic objects and their
comparative analysis.

3. Use of geometric transformations on graphics objects and their application in
composite form.

4. Extract scene with different clipping methods and its transformation to graphics
display device.

5. Explore projections and visible surface detection techniques for display of 3D scene
on 2D screen.

6. Render projected objects to naturalize the scene in 2D view and use of illumination
models for this.

Unit I - A Survey of Computer Graphics

Video Display Devices- Refresh cathode-Ray Tubes-Raster Scan Displays-Random Scan
Displays-Color CRT Monitors-Direct —View Storage Tubes-Flat Panel Displays-Raster Scan
Systems-Three-Dimensional Viewing Devices-Random Scan Systems.

Unit 11l - Input Devices

Keyboards-Mouse —Track Ball and Space ball-Joysticks-Data Glove- digitizers-Image
Scanners- Touch Panels-Light Pens-Voice Systems-Hard Copy Devices: Printers and
Plotters

Unit 111 - Point and Lines- Line Drawing Algorithms

DDA Algorithm- Bresenhams Line Algorithm. Circle Generating Algorithms: Mid-Point
Circle Algorithm. Two Dimensional Geometric Transformations: Basic Transformations:
Translation-Rotation-Scaling-Composite Transformations: Translations-Rotations- Scaling.
General Pivot Point Rotation- General Fixed-Point Scaling.
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Unit IV - Two-Dimensional Viewing

The Viewing Pipeline- Window to view port Transformation-Clipping Operations-Point
Clipping -Line Clipping: Cohen Sutherland Line Clipping. Polygon Clipping: Sutherland —
Hodgeman Polygon Clipping-Text Clipping.

Unit V Three — Dimensional Display Methods

Parallel Projection- three Dimensional Geometric Transformations: Translation-Rotations-
Scaling. Projections: Parallel Projections-Perspective Projections. Visible Surface Detection
Methods: Classification of Visible Surface Detection Algorithms-Back Face Detection-
Depth Buffer Method- Area Sub division Method.

Suggested Readings

1. John F Hughes;Andries Van Dam;MorganMcGuire;David F Sklar;James D
Foley;Steven K Feiner;Kurt Akeley. (2018).Computer Graphics: Principles and
Practice by Pearson

2. V. Scott Gordon. (2018). Computer Graphics Programming in OpenGL with Java , 2"
Edition. Publisher: Mercury

3. John Kessenich , Graham Sellers, Dave Shreiner.(2016). OpenGL Programming
Guide: The Official Guide to Learning OpenGL, Version 4.5 with SPIR-V 9%
Edition, Kindle Edition.

4. Edward Angel , Dave Shreiner . (2016). Interactive Computer Graphics: A Top-Down
Approach with WebGL.7" Edition.

5. Donald Hearn and M. Pauline Baker. (2015). Computer Graphics-C Version, 2™
Edition, Pearson Education, New Delhi.

Websites

1. www.cgshelf.com

2. www.cgtutorials.com

3. www.allgraphicdesign.com

4. https://nptel.ac.in/courses/106/102/106102063/
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Semester — VI
22CGU602B Digital Image Processing 3H-3C

Instruction Hours /week: L: 3T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

To understand the fundamental concepts of a digital image processing system.
To understand concepts of image enhancement techniques.

To apply various Image Transforms.

To analyze various Compression techniques and Morphological concepts

To know various segmentation techniques, and object descriptors.

e To apply color models and various applications of image processing

Course Outcomes (COs)

Remember the fundamental concepts of image processing.

Explain different Image enhancement techniques

Understand and review image transforms

Analyze the basic algorithms used for image processing &image compression with
morphological image processing.

Contrast Image Segmentation and Representation

Design & Synthesize Color image processing and its real-world applications

NS

oo

Unit I - Introduction

Introduction: Light, Brightness adaption and discrimination, Pixels, coordinate conventions,
Imaging Geometry, Perspective Projection, Spatial Domain Filtering, sampling and
quantization. Spatial Domain Filtering: Intensity transformations, contrast stretching,
histogram equalization, Correlation and convolution, smoothing filters, sharpening filters,
gradient and Laplacian.

Unit Il — Transforms and Properties
Hotelling Transform, Fourier Transforms and properties, FFT (Decimation in Frequency and
Decimation in Time Techniques), Convolution, Correlation, 2-D sampling, Discrete Cosine
Transform, Frequency domain filtering.

Unit I11- Image Restoration

Image Restoration, Basic Framework, Interactive Restoration, image morphing, Restoration
techniques, Noise characterization, Noise restoration filters, Adaptive filters, Linear, Position
invariant degradations, Image Compression-Encoder-Decoder model, Types of redundancies,
Lossy and Lossless compression, Entropy of an information source, Shannon's 1st Theorem,
Huffman Coding, Arithmetic Coding, Golomb Coding, LZW coding, Transform Coding, Run
length coding.

Unit IV — Image Compression

FAX compression (CCITT Group-3 and Group-4), Symbol-based coding, Bit-allocation,
Zonal Coding, Threshold Coding, JPEG, Lossless predictive coding, Lossy predictive coding,
Motion Compensation
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Wavelet based Image Compression: Wavelet series expansion, DiscreteWavelet Transform
(DWT), Continuous Wavelet Transform, Fast Wavelet Transform, 2-D wavelet Transform,
JPEG-2000 encoding, Digital Image Watermarking

Unit V - Morphological Image Processing

Basics, SE, Erosion, Dilation, Opening, Closing, Boundary Detection, skeletons, pruning.
Image Segmentation: Boundary detection-based techniques, Point, line detection, Edge
detection, Edge linking, local processing, regional processing, Hough transform, Thresholding,
Iterative thresholding.

Suggested Readings

1.

2.

3.

4.

Rafael C. Gonzalez,Richard E. Woods. (2017).Digital Image Processing (4th
Edition), Pearson Education

Mark Nixon. (2016). Feature Extraction and Image Processing for Computer Vision,
Third Edition, Elsevier

Wilhelm Burger,Mark J. Burge. (2016). , Principles of Digital Image Processing:
Fundamental Techniques (Undergraduate Topics in Computer Science), Springer
Maria Petrou,CostasPetrou. (2015). Image Processing: The Fundamentals, Wiley
Publications.

Websites

1.

agblrwn

http://www.imageprocessingplace.com/DIP-
3E/dip3e_classroom_presentations_downloads.htm
https://www.tutorialspoint.com/dip/index.htm
https://www.javatpoint.com/digital-image-processing-tutorial
https://nptel.ac.in/courses/117/105/117105135/
http://172.16.25.76/course/view.php?id=101
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https://www.amazon.com/Feature-Extraction-Processing-Computer-Vision/dp/0123965497?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=0123965497
https://www.amazon.com/Principles-Digital-Image-Processing-Undergraduate/dp/1848001908?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=1848001908
https://www.amazon.com/Principles-Digital-Image-Processing-Undergraduate/dp/1848001908?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=1848001908
https://www.amazon.com/Image-Processing-Fundamentals-Maria-Petrou/dp/047074586X?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=047074586X
http://172.16.25.76/course/view.php?id=101
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Semester — VI
22CGUG03A Fundamentals of Artificial Intelligence 4H -4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

e To gain a historical perspective of Al and its foundations.

e To become familiar with basic principles of Al toward problem solving, inference,
perception, knowledge representation, and learning.

e Toinvestigate applications of Al techniques in intelligent agents, expert systems, artificial
neural networks and other machine learning models.

e To experience Al development tools such as an ‘Al language’, expert system shell, and/or
data mining tool.

e To experiment with a machine learning model for simulation and analysis.

e Toexplore the current scope, potential, limitations, and implications of intelligent systems.

Course Outcomes (COs)
1. Demonstrate fundamental understanding of the history of artificial intelligence (Al)
and its foundations.
2. Apply basic principles of Al in solutions that require problem solving, inference,
perception, knowledge representation, and learning.
3. Demonstrate awareness and a fundamental understanding of various applications of
Al techniques in intelligent agents, expert systems, artificial neural networks and other
machine learning models.
4. Demonstrate proficiency developing applications in an 'Al language', expert system
shell, or data mining tool.
Demonstrate proficiency in applying scientific method to models of machine learning.
Demonstrate an ability to share in discussions of Al, its current scope and limitations,
and societal implications.

oo

Unit I -Introduction to Al

Introduction: Al problems, Agents and Environments, Structure of Agents, Problem Solving
Agents Basic Search Strategies: Problem Spaces, Uninformed Search (Breadth-First, Depth-
First Search, Depth-first with Iterative Deepening), Heuristic Search (Hill Climbing, Generic
Best-First, A*), Constraint Satisfaction (Backtracking, Local Search)

Unit Il -Advanced Search

Advanced Search: Constructing Search Trees, Stochastic Search, A* Search
Implementation, Minimax Search, Alpha-Beta Pruning Basic Knowledge Representation
and Reasoning: Propositional Logic, First-Order Logic, Forward Chaining and Backward
Chaining, Introduction to Probabilistic Reasoning, Bayes Theorem .

Unit 111-Advanced Knowledge Representation and Reasoning
Advanced Knowledge Representation and Reasoning: Knowledge Representation Issues,
Nonmonotonic Reasoning, Other Knowledge Representation Schemes Reasoning Under
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Uncertainty: Basic probability, Acting Under Uncertainty, Bayes’ Rule, Representing
Knowledge in an Uncertain Domain, Bayesian Networks

Unit IV-Learning
Learning: What Is Learning? Rote Learning, Learning by Taking Advice, Learning in
Problem Solving, Learning from Examples, Winston’s Learning Program, Decision Trees.

Unit V-Expert Systems
Expert Systems: Representing and Using Domain Knowledge, Shell, Explanation,
Knowledge Acquisition.

Suggested Readings

Russell, S. and Norvig, P. (2021). Artificial Intelligence: A Modern Approach, 4™Edition,
Prentice Hall.

2. Professor Lewis Brown. (2019). Applied Artificial Intelligence.

3. Patterson (2015).Introduction to Artificial Intelligence. Pearson Education.

4. Elaine Rich, Kevin Knight, Shivasankar B. Nair. (2014)Atrtificial Intelligence The McGraw
Hill publications, 4"Edition.

5. George F. Luger. (2010). Artificial Intelligence: Structures and Strategies for Complex
Problem Solving, Pearson Education, 6™ Edition.

Websites

1. https://www.simplilearn.com/tutorials/artificial-intelligence-tutorial/what-is-
artificial-intelligence

2. https://news.microsoft.com/wp-content/uploads/prod/sites/93/2020/04/Student-
Guide-Module-1-Fundamentals-of-Al.pdf

3. https://www.ics.uci.edu/~dechter/courses/ics-171/fall-06/lecture-notes/intro-class.ppt

4. https://nptel.ac.in/courses/112/103/112103280/

5. https://study.com/academy/topic/fundamentals-of-artificial-intelligence.html
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Semester — VI
22CGU603B Deep Learning 4H -4C

Instruction Hours /week: L: 4 T: 0P: 0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
¢ To understand the basic ideas and principles of Neural Networks
e To design the feed forward neural networks for real world problems
e To apply the concept of CNN for image classification
¢ To apply RNN methods for image classification using the tools like TensorFlow and
Keras
e To appreciate the use of Deep Learning models for real world Applications
e To understand and implement Deep Learning Architectures

Course Outcomes (COs)
After completion of this course the student will be able to
Upon Completion of this course the students will be able to:
1. Understand the basic ideas and principles of Neural Networks
2. Apply feed forward neural networks for real world problems.
3. Analyze different deep learning models in Image related projects.
4. Design and implement deep learning applications using RNN.
5. Understand the role of deep learning in machine learning applications and get
familiar with the use of TensorFlow/Keras in deep learning applications.
6. Understand a wide variety of learning algorithms and apply to solve real world
problems.

Unit I-Introduction to Neural Networks
Basic concept of Neurons — Perceptron Algorithm — Feed Forward and Back Propagation
Networks.

Unit 11- Feed Forward Neural Networks

Feed Forward Neural Networks — Gradient Descent — Back Propagation Algorithm —
Vanishing Gradient problem — Mitigation — RelU Heuristics for Avoiding Bad Local Minima
— Heuristics for Faster Training.

Unit 111 -Convolution Neural Networks

Nestors Accelerated Gradient Descent — Regularization — Dropout. CNN Architectures —
Convolution — Pooling Layers — Transfer Learning — Image Classification using Transfer
Learning

Unit IV-Recurrent Neural Networks

RNN, LSTM, GRU, Encoder/Decoder Architectures — Autoencoders — Standard- Sparse —
Denoising — Contractive- Variational Autoencoders — Adversarial Generative Networks —
Autoencoder and DBM- Image Segmentation — Object Detection — Automatic Image
Captioning— Image generation with Generative Adversarial Networks — Video to Text with
LSTM Models.

Unit V-Case Studies Using CNN & RNN
Attention Models for Computer Vision — Case Study: Named Entity Recognition — Opinion
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Mining using Recurrent Neural Networks — Parsing and Sentiment Analysis using Recursive
Neural Networks — Sentence Classification using Convolutional Neural Networks — Dialogue
Generation with LSTMs.

Suggested Readings

1. Francois Chollet. (2018). Deep Learning with Python, Manning Publications, 1%Edition.

2. Ragav Venkatesan, Baoxin Li. (2018). Convolutional Neural Networks in Visual
Computing, CRC Press, 15'Edition

3. Phil Kim. (2017).Matlab Deep Learning: With Machine Learning, Neural Networks and
Avrtificial Intelligence, APress, 3"Edition.

4. Navin KumarManaswi. (2018). Deep Learning with Applications Using Python, Apress,
1'Edition.

5. lan Good Fellow, Yoshua Bengio and Aaron Courville. (2017). Deep Learning, MIT
Press, 18'Edition.

6. Joshua F. Wiley. (2016). R Deep Learning Essentials, Packt Publications, 15Edition.

Websites
1. www.nptel.ac.in/courses/106/106/106106184/
2. www.nptel.ac.in/courses/106/106/106106201/
3. www.nptel.ac.in/courses/106/105/106105215/
4. www.ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-s191-
introduction- to-deep-learning-january-iap-2020/
5. www.kaggle.com/learn/intro-to-deep-learning
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Semester — VI

22CGU611 PHP Programming- Practical 4H - 2C

Instruction Hours /week: L: 0 T: 0P: 4 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To write basic PHP syntax using various operators.

To write PHP scripts to handle HTML forms.

To analyze different tasks using PHP functions.

To understand the regular expressions in PHP.

To learn array data structure using PHP scripts.

To work with open source applications that deal with database and website
development.

Course Outcomes (COs)
Upon completion of this course, students will be able to:

ok wdE

Write PHP scripts using operators to perform various functions

Design PHP scripts to handle HTML forms.

Implement different types of PHP functions.

Write regular expressions including modifiers, operators, and metacharacters.
Create PHP scripts using array.

Develop dynamic web pages.

List of Programs

agrwbdE

Write a PHP program that will use the concept of form.

Write a PHP program to read the employee detail using Form Component.
Write a PHP program to demonstrate the use of Array.

Write a PHP program to prepare the student mark sheet using Switch statement
Write a PHP program to generate the Multiplication of Matrix.

Suggested Readings

1. David Sklar, Adam Trachtenberg, (2019). PHP Cookbook: Solutions & Examples
for PHP.

2. Robin Nixon. (2018). Learning PHP, MySQL, JavaScript, CSS & HTML5, 3™
Edition Paperback, O'reilly.

3. Luke Welling, Laura Thompson. (2017). PHP and MySQL Web Development,
4"Edition. Addition Paperback, Addison-Wesley Professsional.

4. Timothy Boronczyk, Martin E. Psinas. (2016). PHP and MY SQL (Create-Modify-
Reuse), Wiley India Private Limited.

5. Steven Holzner. (2016). PHP: The Complete Reference Paperback, McGraw Hill
Education, India.

Websites

1. www.php.net/

2. en.wikipedia.org/wiki/PHP

3. www.w3schools.com/PHP/default.asp

4. http://www.nptelvideos.com/php/php_video _tutorials.php
5. http://172.16.25.76/course/view.php?id=1839
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Semester — VI

22CGU6B12A Computer Graphics - Practical 3H-1C

Instruction Hours / week: L: 0 T: 0 P: 3 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours
To describe characteristics and functioning of common graphics input/output devices
To learn the basic principles of 3- dimensional computer graphics
To Provide an understanding of how to scan convert the basic geometrical
primitives, how to transform the shapes to fit them as per the picture definition
To Provide an understanding of mapping from a world coordinates to device
coordinates and projections.
To extract scene with different clipping methods and its transformation to graphics
display device.
To explore projections and visible surface detection techniques for display of 3D
scene on 2D screen

Course Outcomes(COs)

1.

2.

3.

Understand the basics of computer graphics, different graphics systems and
applications of computer graphics.

Discuss various algorithms for scan conversion and filling of basic objects and their
comparative analysis.

Use of geometric transformations on graphics objects and their application in
composite form.

Extract scene with different clipping methods and its transformation to graphics
display device.

Explore projections and visible surface detection techniques for display of 3D scene
on 2D screen.

Render projected objects to naturalize the scene in 2D view and use of illumination
models for this.

List of Programs

1
2
3
4.
S.
6
7
8
9.
1

Program to draw a line using DDA algorithm.

Program to draw a line using Bradenham’s algorithm.

Program to draw a circle using Bradenham’s algorithm.

Program to implement the Character generation algorithm.

Program to implement the Polygon clipping algorithm.

Program to implement the Text clipping algorithm.

Program to implement the line Clipping algorithm.

Program to implement the 2D Translation, 2D Rotation and 2D scaling.
Program to implement the 3D Translation, 3D Rotation and 3D scaling.

0. Program to implement the Shearing and Reflection of an object.

Suggested Readings

1. John F Hughes;Andries Van Dam;MorganMcGuire;David F Sklar;James D
Foley;Steven K Feiner;Kurt Akeley. (2018). Computer Graphics: Principles and
Practice by Pearson

2. V. Scott Gordon. (2018). Computer Graphics Programming in OpenGL with Java
, 2" Edition. Publisher: Mercury

3. John Kessenich , Graham Sellers , Dave Shreiner.(2016). OpenGL Programming
Guide: The Official Guide to Learning OpenGL, Version 4.5 with SPIR-V 9™
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+F+Hughes%3BAndries+Van+Dam%3BMorgan+McGuire%3BDavid+F+Sklar%3BJames+D+Foley%3BSteven+K+Feiner%3BKurt+Akeley&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=John+Kessenich&text=John+Kessenich&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Graham+Sellers&text=Graham+Sellers&sort=relevancerank&search-alias=digital-text
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Edition, Kindle Edition.

4. Edward Angel , Dave Shreiner. (2016). Interactive Computer Graphics: A Top-
Down Approach with WebGL. 7" Edition.

5. Donald Hearn and M. Pauline Baker. (2015). Computer Graphics-C Version, 2"
Edition, Pearson Education, New Delhi.

Websites
1. www.cgshelf.com
2. www.cgtutorials.com
3. www.allgraphicdesign.com
4. https://nptel.ac.in/courses/106/102/106102063/
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Semester — VI
22CGU612B Digital Image Processing - Practical 3H-1C

Instruction Hours /week: L: 0 T: 0P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives

To understand the fundamental concepts of a digital image processing system.
To understand concepts of image enhancement techniques.

To apply various Image Transforms.

To analyze various Compression techniques and Morphological concepts

To know various segmentation techniques, and object descriptors.

To apply color models and various applications of image processing

Course Outcomes (COs)
1. Remember the fundamental concepts of image processing.
2. Explain different Image enhancement techniques
3. Understand and review image transforms
4. Analyze the basic algorithms used for image processing &image compression with
morphological image processing.
Contrast Image Segmentation and Representation
Design & Synthesize Color image processing and its real world applications

o o

List of Programs
1. Write program to read and display digital image using MATLAB or SCILAB
a. Become familiar with SCILAB/MATLAB Basiccommands
b. Read and display image in SCILAB/MATLAB
Resize given image
Convert given color image into gray-scale image
Convert given color/gray-scale image into black &white image
Draw image profile
Separate color image in three R G &B planes
Create color image using R, G and B three separate planes
Flow control and LOOP in SCILAB
Write given 2-D data in image file

— o SQ e a0

2. To write and execute image processing programs using point processing method
a. Obtain Negative image c. Obtain Flip image
b. Thresholding d. Contrast stretching
3. To write and execute programs for image arithmetic operations
a. Addition of two images
b. Subtract one image from other image
c. Calculate mean value of image
d. Different Brightness by changing mean value
4. To write and execute programs for image logical operations
a. AND operation between two images
b. OR operation between two images
c. Calculate intersection of two images
d. Water Marking using EX-OR operation
e. NOT operation (Negative image)
5. To write a program for histogram calculation and equalization using

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore - 641 021. 120



BSc Computer Science (Cognitive Systems) 2022-2023

a. Standard MATLAB function
b. Program without using standard MATLAB functions
c. CProgram
6. To write and execute program for geometric transformation of image
a. Translation

b. Scaling

c. Rotation
d. Shrinking
e. Zooming

7. To understand various image noise models and to write programs for
a. Image restoration
b. Remove Salt and Pepper Noise
c. Minimize Gaussian noise
d. Median filter and Weiner filter
8. Write and execute programs to remove noise using spatial filters
a. Understand 1-D and 2-D convolution process
b. Use 3x3 Mask for low pass filter and high pass filter
9. Write and execute programs for image frequency domain filtering
a. Apply FFT on given image
b. Perform low pass and high pass filtering in frequency domain
c. Apply IFFT to reconstruct image
10.Write a program in C and MATLAB/SCILAB for edge detection using different
edge detection mask
11. Write and execute program for image morphological operations erosion and dilation.
12.To write and execute program for wavelet transform on given image and perform
inverse wavelet transforms to reconstruct image.

Suggested Readings

1. Rafael C. Gonzalez, Richard E. Woods. (2017). Digital Image Processing (4th
Edition), Pearson Education

2. Mark Nixon. (2016). Feature Extraction and Image Processing for Computer Vision,
Third Edition, Elsevier

3. Wilhelm Burger, Mark J. Burge. (2016). , Principles of Digital Image Processing:
Fundamental Techniques (Undergraduate Topics in Computer Science), Springer

4. Maria Petrou, Costas Petrou. (2015). Image Processing: The Fundamentals, Wiley
Publications.

Websites

1. http://www.imageprocessingplace.com/DIP-
3E/dip3e_classroom_presentations_downloads.htm
https://www.tutorialspoint.com/dip/index.htm
https://www.javatpoint.com/digital-image-processing-tutorial
https://nptel.ac.in/courses/117/105/117105135/
http://172.16.25.76/course/view.php?id=101

uRwn
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https://www.amazon.com/Digital-Image-Processing-Rafael-Gonzalez/dp/0133356728?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=0133356728
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https://www.amazon.com/Feature-Extraction-Processing-Computer-Vision/dp/0123965497?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=0123965497
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https://www.amazon.com/Image-Processing-Fundamentals-Maria-Petrou/dp/047074586X?SubscriptionId=AKIAJ6CS55SIWQKG4UVQ&tag=onlinebooksre-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=047074586X
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Semester — VI

22CGUG613A  Fundamentals of Artificial Intelligence - Practical 4H - 2C

Instruction Hours / week: L: 0 T: 0 P: 4 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To gain a historical perspective of Al and its foundations.

To become familiar with basic principles of Al toward problem solving, inference,
perception, knowledge representation, and learning.

To investigate applications of Al techniques in intelligent agents, expert systems,
artificial neural networks and other machine learning models.

To experience Al development tools such as an ‘Al language’, expert system shell,
and/or data mining tool.

To experiment with a machine learning model for simulation and analysis.

To explore the current scope, potential, limitations, and implications of intelligent
systems.

Course Outcomes (COs)

1.

2.

3.

o

Demonstrate fundamental understanding of the history of artificial intelligence (Al)
and its foundations.

Apply basic principles of Al in solutions that require problem solving, inference,
perception, knowledge representation, and learning.

Demonstrate awareness and a fundamental understanding of various applications of
Al techniques in intelligent agents, expert systems, artificial neural networks and other
machine learning models.

Demonstrate proficiency developing applications in an 'Al language’, expert system
shell, or data mining tool.

Demonstrate proficiency in applying scientific method to models of machine learning.
Demonstrate an ability to share in discussions of Al, its current scope and limitations,
and societal implications.

List of Programs
Write the following programs using PROLOG

CoNOR~ LN E

Program to read address of a person using compound variable.
Program of fun to show concept of cut operator.

Program to count number of elements in a list.

Program to find member of a set.

Program to concatenate two sets.

Program to find permutation of a set.

Program to demonstrate family relationship.

Write a program to solve Nqueens problem

Solve any problem using depth first search.

10 Solve any problem using best first search.
11. Solve traveling salesman problem.

Suggested Readings

1. Kevin Knight and Elaine Rich, Nair B.(2018), “Artificial Intelligence (SIE)”, Mc Graw Hill.
2. Dan W. Patterson,(2017) “Introduction to Al and ES”, Pearson Education.

3.

Ivan Brako,PROLOG (2017): Programming for Artificial Intelligence,3" edition Pearson.

4. Peter Jackson (2016), “Introduction to Expert Systems”, 3rd Edition, Pearson Education.
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5. Stuart Russel and Peter Norvig,(2016) “Al — A Modern Approach”, 2nd Edition, Pearson
Education.
6. Deepak Khemani,(2015) “Artificial Intelligence”, Tata Mc Graw Hill Education.

Websites

1. https://www.tutorialspoint.com/artificial_intelligence/index.htm
2. https://nptel.ac.in/courses/106/105/106105077/
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Semester — VI
22CGU613B Deep Learning - Practical 4H - 2C

Instruction Hours / week: L: 0 T: 0 P: 4 Marks: Internal: 40  External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives:
The goal of this course is for the students:
e To understand the basic ideas and principles of Neural Networks
e To design the feed forward neural networks for real world problems
e To apply the concept of CNN for image classification
e To apply RNN methods for image classification using the tools like TensorFlow and
Keras
e To appreciate the use of Deep Learning models for real world Applications
e To understand and implement Deep Learning Architectures

Course Outcomes (COs):
After completion of this course the student will be able to
Upon Completion of this course the students will be able to:
1. Understand the basic ideas and principles of Neural Networks
2. Apply feed forward neural networks for real world problems.
3. Analyze different deep learning models in Image related projects.
4. Design and implement deep learning applications using RNN.
5. Understand the role of deep learning in machine learning applications and get familiar
with the use of TensorFlow/Keras in deep learning applications.
6. Understand a wide variety of learning algorithms and apply to solve real world
problems.

List Of Programs

Implement Simple Programs like vector addition in TensorFlow.
Implement a simple problem like regression model in Keras.
Implement a perceptron in TensorFlow/Keras Environment.
Implement a Feed-Forward Network in TensorFlow/Keras.
Implement an Image Classifier using CNN in TensorFlow/Keras.
Implement a Transfer Learning concept in Image Classification.
Implement an Autoencoder in TensorFlow/Keras.

Implement a Simple LSTM using TensorFlow/Keras.

. Implement an Opinion Mining in Recurrent Neural network.

10. Implement an Object Detection using CNN.

CoNoOARWNE

Suggested Readings

1. Francois Chollet. (2018). Deep Learning with Python, Manning Publications, 1°
Edition.

2. Ragav Venkatesan,Baoxin Li. (2018). Convolutional Neural Networks in Visual
Computing, CRC Press, 1%t Edition

3. Phil Kim. (2017). Matlab Deep Learning: With Machine Learning, Neural Networks
and Artificial Intelligence, APress, 3" Edition.

4. Navin Kumar Manaswi. (2018). Deep Learning with Applications Using Python,
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Websites
1.

2
3.
4

5.

Apress, 1% Edition.

lan Good Fellow, YoshuaBengio and Aaron Courville. (2017). Deep Learning, MIT
Press, 15t Edition.

Joshua F. Wiley. (2016). R Deep Learning Essentials, Packt Publications, 1
Edition.

www.nptel.ac.in/courses/106/106/106106184/

. www.nptel.ac.in/courses/106/106/106106201/

www.nptel.ac.in/courses/106/105/106105215/

. www.ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-s191-

introduction- to-deep-learning-january-iap-2020/
www.kaggle.com/learn/intro-to-deep-learning
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Semester — VI
22CGU6B91 Project 8H -6C

Instruction Hours / week: L: 0 T: 0 P:8 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
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VALUE ADDED COURSES

S.No Name of the Value-Added Course
1. Data Analytics
2. Artificial Intelligence
3. Internet of things
4. PC Assembling and Troubleshooting
5. Android Application Development
6. Photoshop
7. Web Designing
8. Selenium
9. Cyber Forensics
10. | Network Programming with Cisco Packet Tracer Tool
11. | Database Design and Administration
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