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1. Preamble

M.C.A is named as Master of Computer Applications. The syllabus for this program is framed under
National Education Policy (NEP) with core, elective (discipline specific and value added) and other
interdisciplinary courses incorporated as its components following the University Grants Commission
(UGC) guidelines. The Department of

M.C.A also tried to revise the curriculum in alignment with National Education Policy-2020 and UGC
Quality Mandate for Higher Education Institutions-2021. With NEP-2020 in background, the revised
curricula articulate the spirit of thepolicy by emphasizing on integrated approach to learning; innovative
pedagogies and assessment strategies; multidisciplinary and cross-disciplinary education; creative and
critical thinking; ethical and Constitutional values through value-based courses. The NEP also enables the
students to select subjects as per their interest. Also, diverse lab experiments as well as field
visits/demonstrations allow students to understand the fundamental aspects of the subject. The curriculum
of MCA is designed to meet the growing demand of qualified professionals in the field of [CT.Furthermore,
continuous assessment is an integral part of the NEP, which will facilitate systematic and thorough
learning towards better understanding of the subject.

2 Program Objectives (POs)

M.C.A comprises of the core subjects like Database System, Computer Architecture and System,
networking, and data structures, core programming languages like C, C++, Java, web programming,
Android, and Python. Students also getexposure to advanced topics like cyber éecurity, mobile software,
IoT, data science etc. Elective papers help studentsto have an exposure in IoT, image Processing Big Data
and Information Security related subjects. The curriculum forMCA Program of study has been designed
with total minimum credits of 94 for two years and credits of 52 for one year. Program has been designed
not only to make students job ready but also dedicated to create an entrepreneurshipskills and competency
amongst them through the process of innovation. Apply the knowledge of mathematics and computing
fundamentals to various real-life applications for any given requirement. Design and develop applications
to analyse and solve all computer science related problems. This is accomplished through the following
learning goalsand objectives: :

e Knowledge of mathematics and computing fundamentals. Apply the knowledge of mathematics and
computing fundamentals to various real-life applications for any given requirement.

e Design and develop applications. Design and develop applications to analyse and solve all computer
sciencerelated problems.

e Effective Communication. Students will use various forms of business communication, supported by
effective use of appropriate technology, logical reasoning, and articulation of ideas. Graduates are
expected to develop effective oral and written communication especially in business applications, with the
use of appropriate technology (business presentations, digital communication, social network platforms
and so on).

e Leadership and Teamwork. Students will acquire skills to demonstrate leadership roles at various
levels of the organization and leading teams. Graduates are expected to collaborate and lead teams across
organizational boundaries and demonstrate leadership qualities, maximize the usage of diverse skills of
team members in therelated context.

(Global Exposure and Cross-Cultural Understanding. Graduate will be able to demonstrate a global
tlook with the ability to identify aspects of the global business and Cross -Cultural Understanding.

o Ilﬂe@ntew efficient tools. Integrate and apply efficiently the contemporary IT tools to all
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problemsfor the betterment of society.

* Applying inherent skills. Apply the inherent skills with absolute focus to function as a successful
entrepreneur.

e Social Responsiveness and Ethics. Students will demonstrate responsiveness to contextual social
issues/ problems and exploring solutions, understanding ethics, and resolving ethical dilemmas.
Demonstrate awareness of ethical issues and can distinguish ethical and unethical behaviors.

3. Program Learning Outcomes (PLOs)

The main outcomes of the M.C.A program are given here. At the end of the program a student is expected to
have:

* An understanding of the theoretical foundations and the limits of computing.

e Anability to adapt existing models, techniques, algorithms, data structures, etc. for efficiently solving
problems.

* An ability to design, develop and evaluate new computer-based systems for novel applications which
meet thedesired needs of industry and society. :

e Understanding and ability to use advanced computing techniques and tools.

* An ability to undertake original research at the cutting edge of computer science & its related areas.

* An ability to function effectively individually or as a part of a team to accomplish a stated goal.

* Anunderstanding of professional and ethical responsibility.

* An ability to learn independently and engage in life-long learning.

* An ability to communicate effectively with a wide range of audience.

4. Curriculum Structure
MCA degree program will have a curriculum with Syllabi consisting of following type of courses:

® Core Course: A course which should compulsorily be studied by a candidate as a core requirement is
termed as a Core course.

* Discipline Specific Elective (DSE) Course: Elective courses may be offered by the main
discipline/subject ofthe study is referred to as Discipline Specific Elective.

* Value addition, Skill Enhancement & Inter Departmental Elective Course: Generally, a course
which canbe chosen from a pool of courses, and which may be very specific or specialized or advanced or
supportive to the discipline/interdepartmental subject of study or which provides an extended scope, or
which enables an exposure to some other discipline/subject/domain or nurtures the candidate’s
values/proficiency/skill is calledan Elective Course. These courses are value-based and/or skill-based and
are aimed at providing hands-on- training, competencies, skills and to improve the employability skills of
students.

5. Scheme of Examination

The pass percentage in each subject will be 40%.
e Theory Examination
Irrespective of credits, each paper will be of 100 marks (60 marks for theory exam and 40 marks for
internalassessment) and duration of paper will be 3 hours.
e Practical Examination
Each paper will be of 100 marks (60 marks for external practical exam and 40 marks for internal

assessment)and duration of paper will be 3 hours. .
s



e Project Report/Dissertation

The Project Report/Dissertation will be evaluated by the internal panel and external examiner from the
panel approved by the university authority/evaluation branch, HPTU, Hamirpur. The Head of the
Department will assign a guide/supervisor to each candidate for his/her project/Dissertation work. The
candidate shall be required to maintain his/her project diary (logbook) of work in the organization or under
the Guide. Each studentwill be required to give presentations on his/her project work/Dissertation work.
Each student is required to submit three copies of his/her project reports to the Department after completion
of the project work, which will be evaluated by external examiner. Most of the students are expected to
work on a real-life project/Research, preferably in some industry/Research and Development
Laboratories/Educational Institution/Software Company. The student can formulate a project
problem/Research problem with the help ofher/his Guide and submit the synopsis/Research proposal of the
same in the college within 10 days at the starting of Major Project. Approval of the Synopsis /Research
proposal is mandatory which will be evaluated by an internal examiner appointed by respective college
Principal or Director or university. If approved, the student can commence working on it and complete it
by using the latest versions of the software packages/Research Tools for the development of the
project/Dissertation.

e Instruction for paper setter

In each theory paper, nine questions are to be set. Two questions are to be set from each Unit and the
candidate is required to attempt at least one question from each unit. Question number nine will be
compulsory, which will be of short answer type questions with 6 to 8 parts, covering entire syllabus. In all,
five questions are to beattempted. The question paper for the end semester examination may have any one
of the following patterns: Section A (UNIT I) Two questions of long answer type of which one is to be
attempted for 12 Marks.

Section B (UNIT II) Two questions of long answer type of which one is to be attempted for 12 Marks.
Section C (UNIT III) Two questions of long answer type of which one is to be attempted for 12
Marks. Section D (UNIT IV) Two questions of long answer type of which one is to be attempted for

12 Marks. Section E (Compulsory) 6 to 8 short answer type questions for 2 to 1.5 marks each and
total for 12 Marks.Total marks (A + B+ C + D+ E) 12+ 12 + 12 +12+12 = 60 marks

End Semester Examination (ESE)

For the theory course, the question paper for the final examination will consist of five sections-A, B, C, D
& E.Sections A, B, C, D will have two questions each from the corresponding units I, II, IIT & IV of the
syllabus. Section E will be compulsory and will have short answer type questions covering the whole
syllabus. Each question will be of 12 or 8, 4 or 6,6 marks. The candidates will attempt five questions in
all, i.e. one question each from sections A, B, C, D, and the compulsory question from section E. The
question paper is expected tocontain problems with a minimum weightage of 25% of the total marks from
each unit.
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Template for End Semester Examination 4, 3, 2 credits)

Time: 3 Hours

D. Section-E is compulsory.

Total Pages..........
Month-Year (June-2023)
M.C.A Examination
Code
Title
Semester- X(NEP)
Max. Marks: 60

The candidates shall limit their answers precisely within the answer book (40 pages) issued to them
and no supplementary/continuation sheet will be issued.

Note: Attempt five questions in all by selecting one question from each section A, B, C and

SECTION - A
(Ix12 or 8, 4 or 6, 6)

SECTION - B
(1x12 or 8, 4 or 6, 6)

SECTION — C
(Ix12 or 8, 4 or 6, 6)

SECTION - D
(Ix12 or 8, 4 or 6, 6)

SECTION - E (Compulsory)
(6x2=12)
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Periodical Examination (PE)

During one semester, there will be two periodical examinations for theory and practical subjects. The question
paper will consist of three sections A, B and C having a total of 20 marks. Section A will be compulsory and will
have short answer type questions consisting of five parts, each with one mark covering the syllabus mentioned.
Sections B and C will contain descriptive type questions of five and ten marks respectively. Sections B and C
will have two questions and the candidates will attempt three questions in all, i.e., one question each from
sections B and C. Section-A is compulsory.

Template for Periodical Examination (4,3,2 credits)
Roll No:............. Total Pages...........
Month-Year (June-2023)
M.C.A. Examination
Code
Title
Semester-X (NEP)
Time: 1.5 Hours Max. Marks: 20
Note: Attempt three questions in all by selecting one question from each section B and C. Section-

A is compulsory.

SECTION - A (Compulsory)

(8x1=8)
1 (a-e)
SECTION - B
(6)
2.
23
SECTION - C
(6)
4.
5.




6.  Purposed Subject Code System

Each subject code is denoted by alpha-numerals, alphabets before hyphen indicates course name and
fournumerals after hyphen indicates level, semester, and subject number respectively.

o For Example: MCA-6209

o First three alphabets “MCA” is degree indicator.

o First number “6” defines the Level. 6 for level 6 subject and 7 for level 7.
o Second number “2” defines the semester.
® Third and fourth number are for subject number.
[}
7 Assessment & Evaluation
° IA-Internal Assessment (Theory)

Periodical Examination (PE) -I and Periodical Examination (PE) -II = Weightage of 20 Marks (Average
of PE-I and PE-II).

Teacher’s Assessment (Assignment discussion/ presentation /overall behaviour) = 15 Marks

Attendance = 05 Marks

Sr.No. | Percentage of Lecture Attended | Marks Awarded
1 From 75% to 80% 01
2 Above 80% to 85% 02
3 Above 85% to 90% 03
4 Above 90% to 95% 04
5 Above 95% 05

Total (IA) = 10 + 10+ 15+ 5 = 40 for all courses

° TA-Internal Assessment (Practical)

Periodical Examination (PE) (Written/Presentation & Viva-Voce) = 20

Teacher’s Assessment (Lab performance /Work Performance + Report/File Work) = 15
Attendance = 05

° EA-External Assessment (Theory)
ESE-End-Semester Examination = 60 for all courses.
Total marks for theory evaluation = (20 + 15 + 05 + 60 =100) for all courses.

° External Assessment (Practical)
ESE-End-Semester Examination (written script, performance, External viva-voce etc.) = 60
Total marks for practical evaluation = 20+20+60 =100

e
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Template for- IA-Internal Assessment (Theory)

HIMACHAL PRADESH TECHNICAL UNIVERSITY

Master of Computer Applications , School of Computer Science & Engineering
AWARD SHEET THEORY (INTERNAL ASSESSMENT)

Name of the Institution: Distribution of Marks
Programme: Periodical ‘
YT . Examinations =
Subject: Sub. Code: . % E g g g . §
= £ |< g SEERROS| & Total Mark
Branch: Semester: .2 g 2 '::?, 2 &84 £3E| e
M S o 27 RSl 2
=B = = F‘“‘”%E.EB £
2E |25 | “TTRE T
z X 2 > 14
MAX. MARKS: MIN. MARKS: s
Sr.
No. University Roll No. Name of Student 10 10 15 05 49
Name of Internal Examiner Head of Dept Head of the Institution
SAgnature.: vu: vowsiss sonsnponeasions s sws sos o Signature SIgNatare umsenmespsmsusssssmes
Date. s s imnons s an s onas s D atem e et e, Date. icvssinnnncs mninss
i
o<
C ;
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Template for-IA-Internal Assessment (Pr
HIMACHAL PRADESH TEC
Master of Computer Applications , School
AWARD SHEET PRACTICAL a

(Practical/Project/Seminar/V iva-Voce)

actical/Project/Seminar/V iva-Voce)
HNICAL UNIVERSITY

of Computer Science & Engineering
NTERNAL ASSESSMENT)

Name of the Institution: Distribution of Marks
Programme: Periodical e
Subject: Sub. Code: Examination g E;:: =
= é E ‘6 ]
2 S o 2 ]
Branch: Semester: b= 2% o = Total
= 2 < 8 S | Marks
g lie oHEE 2
1 Bt E
- 258 | =
= RS o = &’
2 > 3.0
= ]
N=] =
MAX. MARKS: MIN. MARKS: B
10 10 15 05 40
Sr. No. University Roll No. Name of Student
Name of Internal Examiner Head of Dept Head of the Institution
SIBIAIE. .. v 05 o e seeiers s Signature...................... Signature.....................
DVE: o g s 0 500 e v B e il Date..........ooocoooi DateJ

*Note: The distribution of marks for Institutional training,

would be same as above.

Internship, Survey, SWAYAM, MOOCs, NPTEL courses (if any)
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Template for-External Examination

(Practical/Project/Seminar/Viva-Voce)
HIMACHAL PRADESH TECHNICAL UNIVERSITY
Master of Computer Applications, School of Computer Science & Engineering

(Practical/Project/Seminar/Viva-Voce)

NATE OF THE TSTTIUTE: . it wioesto wrocstoe ool sl ST 5 ST S0 SRS o SROGSE § SIS SN o Sarhsm wismsnieie sinioiiast i  sisee
PLOZIADIINIES . . 1o 003155 56055 55555 & S0803 R Eaws ¢ 4544 S 9TRY Fewirs » Swmia s« ammre » ymm @ s Ke4638 SSSE8 4 103 8 G £t 1
SUDJECt NAME e s sustss sronis vossr « + siurmis Sominns's s BUBIEOL COE 2 sens cusmm s 2usums sameen s vamnmcn s e s st mssisne
Branehs . . oo omonts o s s SR v 08 (5] =) (S S S
Max MarkS ....oonneemnevmmansssnis ssas Min. Marks:.....ooviiiiiiiaeeiienns

Sr. No. University Name of Student Marks in Marks in Words

Roll No. Figure

Name of Internal Examiner: ...........cccovvvvenn. External Examiner...........cooovvieeennnnee.
STGNATUE aswre s s e st e st < samss ot oo S U T LT el AR e UE PP S P
T AEC s oo e it sisimiete olwiniosois mmsistolics SATATE & Srateisia & Sioeslarys Saeroies TDANE 1 ratarerm msmeers o wsesipats sisioiasen ol sitnes o sisinieia misiiaioss T8 § Saefle om

*Note: The distribution of marks would be on the basis of Work done/Task performance (20 marks), Performance (written/presentation)
(20 marks) and viva-voce (20 marks), total=60 marks.
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8. Overall Genera! Instructions

° " Each i)afe} will be of 100 marks (60 marks for external and 40 marks for internal) and the
duration of paper will be 3 hours. The candidate shall be declared to have passed the examination if the
candidate secures not less than 24 marks in the End Semester Examinations of each paper and secures
not less than 16 marks in the Internal Assessment (IA) and overall aggregated marks is 40 in both the
external and internal taken together.

° Each theory lecture per hour will be considered as one credit and two practical hours as one
credit. For each theory course of 04 credits, there will be 4 lecture hours of teaching per week and for
each theory course of 02 credits, there will be 2 lecture hours of teaching per week. For each practical
course of 02 credits, there will be 04 lecture hours of teaching per week and for practical course of 04
credits, there will be 08 lecture hours of teaching per week. For the other course categories, the lecture
hours per credit would be same as those of having theory subjects.

° In each semester, the students are required to perform at least ten experiments out of the listed
experiments.
° For Seminar, Industrial Training, Research Project, Summer Internship, Survey, SWAYAM,

MOOC, NPTEL; the internal and external assessment shall be same as that of theory/practical courses
1.e., 100 (60 % ESE & 40 % IA) marks.

° The distribution of internal & external assessment for Project work, Seminar and other course
categories will be same as that of Core Compulsory course/Discipline Specific Courses and also as per
the format mentioned above. (Read all the instructions mentioned in each course content semester-wise)

° Teaching hours per semester for each 04-credit theory course will be minimum 60 hours and of
02 credit theorycourse will be minimum 30 hours.

° For Research project, Seminar/SWAYAM/MOOC/NPTEL/Industrial Internship/Survey, the
time frame for the duration of classes, examination, format for writing the report and evaluation system
will be as per the format given as well as may be decided by the Department/University itself or
organizing/host/collaborative institutions time to time after the approval from BoS.

° On the basis of the interest/availability of the students from other departments, any other
relevant course for thelnter-departments Course (ID) may be offered at the spot after the approval from
Authority/Department.

® Students having the attendance below 75% in each course will not be allowed to appear in the
final examination. The students having attendance lying between 70-75% may be allowed to submit the
examination form and finally to appear in the examinations only after the approval from the
Dean/concerned authority. Similarly, the students having attendance lying between 65-70% may be
allowed to submit the examination form and finally to appear in the examinations only after the approval
from the Vice-Chancellor only on the request basis.

° For Theory examinations (Internals), two examinations; Periodical Examination-I and Periodical
Examination- IT will be conducted and for the practicals and other course categories, only one periodical
examination will be conducted-as the internal examination along with other parameters as mentioned in
the instructions (mentionedabove).



® Both the periodical examinations are mandatory. If, in any case, the student is not able to appear
in any of the above examinations, then the option of Make-up Examination will be given to the student.
For that, he/she has to report before that examination to the concerned teacher/head of the department.
Within 3 days, he/she has tosubmit the documents related to the cause and finally get permission from
the concerned Authority. After getting the permission, the student has to appear in the examination
within 10 days with the weightage of 80% only. For example, if the student scoring 15 marks with the
weightage of 100%, then he/she will be given 12 marks (80% weightage).

° Keeping in view the guidelines of NEP-2020, MCA is made inter- departmental in nature. It has
been made mandatory by the university for the students at the PG level to opt at least one course of
minimum 2 credits in first year.

° Duration: One year divided into two semesters. Total duration is of 02 years (04 semesters)

° Medium of instruction: English and Passing Standard: As mentioned in the Ordinance.

° In regard to maintain the record of the answer-sheets, after the completion of one year, all the
used answer- sheets of internal examinations, project reports, practical note-books etc. would be
allowed to disposed off.

° In regard to maintain the lab equipments, if any of the equipments not working properly may

be allowed tosend to the concerned companies (within and out-side the state) for repairing and may be
allowed to disposed off/write off the damaged/old/not-in-use items like books, equipments, furniture
and other appliances after the approval from the concerned authorities.
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Bridge Compulsory Course
° This Bridge Compulsory course is for the students who have not studied Computer Science at

10+2 level or at Graduation level.

° To be qualified for the MCA degree, candidates are required to pass the Bridge compulsory
course which is considered as Non Credit (NC) course. However, its evaluation will not be counted for
Credit Points and not to be included in CGPA / SGPA.

° The students who will get 40% marks in both Internal and End Semester Examination, then the
student will be awarded Satisfactory(S) grade else the student will be awarded Unsatisfactory(US)
grade and have to reappear the examination.

® The Students have to study Mathematical Foundations for Computer Science as a subject in first
semester and in second semester Computer fundamentals and programming in C++.

° The students who have passed mathematics as a major subject in Graduation/10+2 level from a
recognized university are not required to do the bridge compulsory course in first semester.

° The syllabus and the credit scheme for the bridge compulsory course are given in annexure [X.
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Subject Combinations Allowed for Master of Computer Applications
Program The Details of Credit Distribution
School: School of Computer Science and Engineering
Program: Master of Computer Applications (M.C.A)

Core Courses (CC) Discipline Specific Value Addition Course (2 credits), Skill Inter Departmental Project
(Theory & Practical’s) Elective Courses Enhancement Course (3 credits) General (ID) Report/Dissertation
(DSE) Elective (3 credits ) (Minor/Major)
Seminar/Industrial Training/Summer
Internship/Survey/SWAYAM/MOOC/NPTEL
9 Papers (Theory) of | 3 Papers (Theory) of 4 7 Papers (Theory) 1 Paper (Theory) of 2
3 credits each credits each Credits
Se| Papers | Credit | Sem.| Papers | Credit Sem. Papers Credit Sem.| Papers| Credit| Sem.| Papers Credit
m.

I 03 09 I - - 1 03 08 I - - I - -
II 04 12 11 01 04 11 02 05 1I 01 02 1T - -
111 02 06 1 02 08 111 02 06 111 - - 111 01 02
v - - v - - v - - v - - v 01 16

08 Practical Labs
Se| Papers | Credit
m.

it 03 06
II 03 06
111 02 04
v = -

Credits =43 Credits=12 Credits=19 Credits =02 Credits=18
Total Credits= 94 | Total Marks = 3300

Note: For getting the degree to be awarded, the student has to pass all 94 credits (3300 marks) out of 94 credits (3300

marks).
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,,,,,, - Scheme of Teaching and Examination |
Master of Computer Applications (MCA)

Semester-1
Subject Code Course Subject Title/ Subject Periods Credits Evaluation Scheme Total
Category Name Internal Assessment
L| T P ESE
PE TA A | Total
MCA-6101 CE Programming in C 31 0 0 3 60 20 15 05 40 100
MCA-6102 cc | Database Management 3l o] o 3 60 | 20 | 15 o0s| 40 | 100
System
Computer Organization
MCA-6103 CcC . 31 0 0 3 60 20 15 05 40 100
and Architecture
Discri tical
MCA-6104 GE L Mubatics 3l o] o 3 60 | 20 | 15 |os| 40 [ 100
Structures
MCA-6105 SEC Python Programming 31 0 -0 3 60 20 15 05 40 100
— -
UHV-6100 T ik uad BPY IVR B 2 60 | 20 | 15 05| 40 | 100
and Professional Ethics
Labs
MCA-6106P CCLab | LabI: C Programming Lab] 0 0 4 2 60 20 15 05 40 100
MCA-6107P CC Lab | Lab II: DBMS Lab 0 0 4 2 60 20 155 05 40 100
MeAsT0sp | sBgEay | LA Fyfon of o] 4 2 60 | 20 | 15 | 05| 40 100
Programming Lab
Total 17 0 12 23 540 180 135 45 360 900
CC - Core Course ESE-End Semester Examination
SEC - Skill Enhancement Course PE — Periodical Examination
VAC - Value Addition Course TA - Teacher’s Assessment
Legends: DSE - Discipline Specific Electives A — Attendance
GE — Generic Elective L — Lecture
ID - Inter Departmental Elective Course T — Tutorial
C — Compulsory P — Practical
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Scheme of Teaching and Examination
Master of Computer Applications (MCA)

Semester-I1

Subject Code Course Subject Title/ Subject Periods Credits | Evaluation Scheme Total
Category)| Name Internal Assessment
L T P ESE
PE TA A | Total
MCA-6201 (ele Data Structure using C 3 0 0 3 60 20 15 05 40 100
MCA-6202 EE Java Programming 3 0 0 3 60 20 15 05 40 100
MCA-6203 cC Operating System 3 0 0 3 60 20 15 05 40 100
MCA-6204 CE Computer Networks 3 0 0 3 60 20 15 05 40 100
Web Technologies
MCA-6205 SEC (Node.js and 3 0 0 3 60 20 15 05 40 100
MongoDB)
MCA-6206 DSE DSE-1I 4 0 0 4 60 20 15 05 40 100
Indian Knowl
1KS-6200 e 2 o] o 2 60 | 20 15 | 05| 40 | 100
System
1
MCA ID-6001 T | o R 2o o 2 60 | 20 15 | os| 40 | 100
Elective
Labs
CE Lab IV: Data Structure
MCA-6207P LAB o 0 0 4 2 60 20 15 05 40 100
cC Lab V: Java
g 2 4
MCA-6208P LAB PrajgramtuiiigLals 0 0 4 2 60 0 15 05 0 100
Lab VI: Web
SEC Technologies (Node.js
MCA-6209P LAB a11d Moip6DB). Lab 0 0 4 2 60 20 15 05 40 100
Total 23 0 12 29 660 220 155 55 440 1100
CC - Core Course ESE-End Semester Examination
SEC - Skill Enhancement Course PE — Periodical Examination
VAC - Value Addition Course TA - Teacher’s Assessment
Legends: DSE - Discipline Specific Electives A — Attendance
GE — Generic Elective L — Lecture
ID - Inter Departmental Elective Course T — Tutorial
C — Compulsory P — Practical
\_/’/Q_’/r
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_ Departmental Electives University Wide Courses

Discipline SpecificElectives- I

Sr. No. Course Type Subject Code Subject Title/ Subject Name
1. DSE MCA- 6206 (i) Artificial Intelligence
2 DSE MCA- 6206 (ii) Mobile Computing and Wireless Networks
3. DSE MCA- 6206 (iii) Information Security
4. DSE MCA- 6206 (iv) Simulation and Modeling using MATLAB
5. DSE MCA- 6206 (v) Theory of Computation
Inter - Departmental Electives University Wide Course
Basket of Inter- Departmental Elective courses (choose Any one)
(Only for the students of other Departments e.g. the students of MCA will not opt the Inter
Departmental Elective Course offered by the same department )
Sr. Subject Code Title of Subject/Subject Name Credit
No.
1 MCA ID-6001 (i) Search Engine Optimization 2
2 MCA ID-6001 (ii) E — Commerce and Content Management System 2
3 MCA ID-6001 (iii) Computer and Information Security 2
4 MCA ID-6001 (iv) PC Assembly and Hardware 2

Post Graduate Diploma in Computer Applications and Specialization Certificate will be awarded after completing

Jirst two semesters with minimum of 52 Credits provided all electives passed and successful completion of 10 Credit

bridge course of two-month duration, including at least 6 credit-specific internships.

Bridge Course
SulijectEnde | s Subject Title/ Subject Name Gredits |
Type Marks
MCA-6211 (€ Training / Internship Report and Viva-Voce 6 100
MCA-6212 c MOOC /NPTEL/ Swayam Certification/Online Certification 4 100
Total 10 200

Note: The bridge course Training / Internship will be based on MOOC /NPTEL/ Swayam Certification. After completion of

Level 6 the candidate will have core knowledge of Computer Applications with its specialization.

MOOC /NPTEL/ Swayam Certification/Online Certification

Subject Code C;;sze Subject Title/ Subject Name
MCA-6212() C Analytics Computing with Python
MCA-6212(ii) C Front End Web Design and development
MCA-6212(iii) C Big Data Analytics
MCA-6212(iv) C Digital Marketing

Hamipur- 177 7001, trjgy



Scheme of Teaching and Examination
Master of Computer Applications (MCA)
Semester-I11
Subject Code| Course Subject Title/ Periods Credits Evaluation Scheme Total
Categor] Subject Name Internal Assessment
L T P ESE
PE TA A | Total
Operational
MCA-7301 | GE g 3 o | o 3 60 | 20 | 15 | 05| 40 100
Research
MCA-7302 ge | AlesisadDesigl 4 o | 3 60 | 20 | 15 |os| 40 | 100
of Algorithms
MCA-7303 ce Cloud Computing 3 0 0 3 60 20 15 05 40 100
MCA-7304 gpe |Aolicdinlicatons| ] B 3 60 | 20 | 15 |os| 40 100
Deployment i
MCA-7305 DSE DSE-TI 4 0 0 4 60 20 155 05 40 100
MCA-7306 DSE DSE - 1II 4 0 0 4 60 20 15 05 40 100
Labs
CC Lab VII: Analysis
MCA-7307P LAB at1d. Desin of 0 0 4 2 60 20 15 05 40 100
Algorithms Lab
SEC Lab VIII:Mobile
MCA-7308P Application 0 0 4 2 60 20 15 | 05| 40 100
LAB Deployment Lab
cc Lab IX: Innovative
MCA-7309P LAB Project 0 0 4 2 60 20 15 05 40 100
Identification
Total 20 0 12 26 540 180 135 45 360 900
CC - Core Course ESE-End Semester Examination
SEC - Skill Enhancement Course PE — Periodical Examination
VAC - Value Addition Course TA - Teacher’s Assessment
Legends: DSE - Discipline Specific Electives A — Attendance
GE — Generic Elective L — Lecture
IDE - Inter Departmental Elective Course T — Tutorial
C — Compulsory P — Practical
Departmental Electives University Wide Courses
Discipline Specific Electives- II
Sr. No. Course Type Subject Code | Subject Title/ Subject Name
1: DSE MCA- 7305(i) Compiler Design
2 DSE MCA- 7305(i1) Data Warehouse and Mining
3. DSE MCA- 7305(iii) Ethical Hacking
4. . DSE MCA- 7305(iv) Machine Learning
S. DSE MCA- 7305 (v) Introduction to Quantum Computing
Discipline Specific Electives- 111
Sr. No. Course Type Subject Code |Subject Title/ Subject Name
ik DSE MCA- 7306(1) Internet of Things (IoT) (\
2, DSE MCA- 7306(ii) | Soft Computing AL
: MCA- Computer Vision m
3 DSE CA- 7306(iii) P Dean - KGz NiC
4. DSE MCA- 7306(iv) Introduction to Blockchain HP Tpéhﬁca‘ University
S DSE MCA- 7306(v) Software Engineering Hamirpur -0l 001 i HP
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Course Code %’;‘:“ Subject Title/ Subject Name Credits —

Innovative z)lln (3 :::r]i)aels/lgllrll-fl ;‘llt;;e);ementatlon 16 Min Max

(A). Synopsis 20 50

(B). Innovative Mid Project Report 20 50

MCA-7401(A) | CC (C). Innovative Project Seminars(02) 20 50
(D). Innovative Project Progress Report(02) 20 50

(E). Innovative Project Report 40 100

(F). Major Project Viva-Voce 40 100

Total 160 400

Or
16 Marks
Research (Industrial / In-House)

Min Max

(A). Synopsis 20 50

MCA-7401(B) | cc (B). Mid Research Report 20 50
(C). Research Work Seminars (02) 20 50

(D). Research Work Progress Report(02) 20 50

(E). Research Work Report 40 100

(F). Research Work Viva-Voce 40 100

- Total 160 400
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MCA-6101 Programming in C
Teaching z B
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment End S(?mefter Total R
Examination
Maximum Marks: 40 Maximum Marks: 60 100
31010 3 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To cover the key features of the C language and its usage.
e Tounderstand the C syntax and basic programming paradigms.

Unit I | 12 Lectures
Programming Tools: Introduction to Programming, Characteristics of programming and stages in
program development, Algorithms, Notations, Flowchart, and Types of programming methodologies.
Introduction of C: Introduction, first C program, compilation and execution, C instructions, C Program
Structure, Character Set, Identifiers and Keywords, Data Type- data range, size, Operator, Expressions.
Unformatted and Formatted I/O function. Decision Control Structure, Loop Control Structure and Case
Control Structure. Break, continue and goto statement. Storage Classes.

Unit I [12 Lectures
Functions: Introduction, passing values between functions, scope rule of functions, calling convention,
one dicey issue, function declaration and prototypes, call by value and call by reference. Arrays: array
initialization, bounds checking, passing array elements to a function, pointers and arrays, array of
pointers. Sorting and Searching, Character Arrays. Pointer: Declaration, Initialization, accessing values

using pointers, Pointer expressions, and arithmetic, Operations on Pointers. Dynamic Memory
Management functions, Pointers, and functions.

Unit 111 | 12 Lectures
Strings: Defining and Initializing strings, Reading and Writing strings, Processing of strings, String
Library Functions -strcat(),strepy(), stremp(), strlen(), strrev().Structures and Unions: Structure
declaration, definition, and initialization accessing structures in functions, Structures and Pointers, the
array of structures, nested structures, Self-referential structures, and Unions.

Unit IV | 12 Lectures
File Structure: Categories of files, opening and closing files, file opening modes, Text, and binary files,
Reading and writing in files, appending in files, Creating Header files, Preprocessor Directives, and
Macros. Miscellaneous Features: Enumerateddata type, renaming data types with typdef, typecasting.

Course Learning Outcomes (CLOs)

e The students would be Solve problems systematically and implement the solution in C language.

e The students would be able to develop programming skills.

e The students would be able to Develop the knowledge of how to learn a programming language
which will help in learning other computer languages in the cungﬁwq.Ac . -

H.P. Technicat Universi
Hamirpur - 177 001, HP



Suggested Readings
e Yashwant Kanetkar, “Let us C”, BPB Publications.

Further References
e  Mullis Cooper, “Spirit of C”, Jacob Publications.
e Kerninghan B.W. & Ritchie D. M., “The C Programming Language”, PHI Publications.
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MCA-6102 Database Management System
Teaching F AT
Scheme Credit Marks Distribution Duration of End

End S t S ter E inati

L|T|P C Internal Assessment . ?mef i Total e
Examination

3100 3 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours

Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To provide conceptual as well as practical knowledge of Database, various methodologies and applications
software used for data base management.

Unit I | 12 Lectures

Database System Concepts and Architecture: Database applications, File Vs. DBMS approach,
Purpose of database systems, Components of DBMS, Schemas and Instances, Three-Schema
Architecture and Data Independence, Centralized and Client/Server Architectures. Data Models:
Different Data Models, Entity-relationship model, constraints, ER Diagrams, ER Design issues, Weak
entity sets,extended ER features, Relational Model: Constraints, Relational Database Schemas, Update
Operations

and Dealing with Constraint Violations.

Unit 11 | 12 Lectures

Relational Algebra: set operation, Selection and projection, renaming, Joins, Division Relational
Calculus: Tuple relational Calculus, Domain relational calculus. Normalization: Functional
Dependencies, Closer Method and Normalization, Types of Normalization. SQL: DDL and DML,
Constraints, Queries, Insert, Delete and Update Statements, DCL/TCL, implementation of GRANT,
REVOKE, ROLLBACK, COMMIT, SAVEPOINT, implementation of aggregate functions, Views,
Stored Procedures and Functions, Database Triggers, SQL Injection.

Unit 111 | 12 Lectures

Transaction Management and Concurrency Control: Concept of Transaction, Transaction State,

Implementation of atomicity and durability, concurrent execution, Serializability, Recoverability,
Implementation of Isolation, testing for Serializability. Concurrency Control: Lock-based protocols,
Timestamp based protocols, Validation based protocol. Database security and recovery: Database

security requirements, Data Encryption, recovery and atomicity, recovery with concurrent transactions.

Unit IV 12 Lectures

Distributed Databases: Distributed Databases, Data Fragmentation, Replication and Allocation
Techniques, Semi Join, Homogeneous and Heterogeneous Databases, Distributed Data Storage,
Distributed Transactions. Enhanced Data Models: Temporal Database Concepts, Multimedia
Databases, Deductive Databases, XML, and Internet Databases; Mobile Databases,
Geographic

Information Systems, Genome Data Management, Distributed Databasgs andlOBiRA-SBRRE AfcHitectures.

MT@CE’]FHC&I Universily
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Course Learning Outcomes (CLOs)

® The students will be able to understan

d the fundamentals of relational, object oriented and distributed
database systems including data mod.

els, database architectures and database manipulations,

® Understand the theories and techniques in developing database applications and be able to demonstrate the
ability to build databases.

Suggested Readings

* Desai, B., “An Introduction to Database Concepts”

, Galgotia Publications, New Delhi.
e Elimsari and Navathe,

“Fundamentals of Database Systems”, Addison Wesley, New York.

Further References

Date C.J., “An Introduction to Database Systems”

, Narosa Publishing House, New Delhi.
Ullman, J.D, “Principals of Database Systems”

, Galgotia Publications, New Delhi.
ét%
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MCA-6103 Computer Organization and Architecture
Teaching < i
b
Selieria Credit Marks Distribution Duration of End
End Semester Semester Examination
L|T|P C Internal Assessment L Total
Examination
Maximum Marks: 40 Maximum Marks: 60 100
31010 3 — - 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A.B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

o To provide conceptual as well as practical knowledge about computer organization and architecture,
instruction format and actual data processing inside CPU.

Unit I | 12 Lectures
Data Representation: Data Types, Number Systems and Conversion, Complements, Fixed Poin{
Representation, Floating Point Representation, Error Detection Codes. Computer Arithmetic: Addition,
Subtraction, Multiplication and Division Algorithms.

Unit 11 | 12 Lectures

Digital Logic Circuits and Components: Digital Computers, Logic Gates, Boolean Algebra, Map
Simplifications, Combinational Circuits, Flip-Flops, Sequential Circuits, Integrated Circuits, Decoders,
Multiplexers. Register Transfer: Register Transfer Language, Bus and Memory Transfers, Arithmetic,
Logic, and Shift Micro-operations.

Unit 11T | 12 Lectures
Basic Computer Organization and Design: Stored Program Organization and Instruction Codes)
Computer Registers. Micro- programmed Control: Control Memory, Address Sequencing, Design of
Control Unit. Central Processing Unit: General Register Organization, Stack Organization, Instruction
Formats, Addressing Modes, RISC Computer.

Unit IV | 12 Lectures
Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous Data Transfer,
Modes of Transfer, Priority Interrupt, DMA, Serial Communication. Memory Hierarchy: Main Memory,
Auxillary Memory, Associative Memory, Cache Memory, Virtual Memory

Course Learning Outcomes (CLOs)

e  The students will be able to Know about the basic functioning of the various parts of the computer
system from hardware point of view and interfacing of various peripheral devices used with the
system.

e Learn number system and various types of microoperations of processor.

e Learn the communication of various components through common bus.

e Learn how to design combinational and sequential circuits.

(
- Dean - Academic
H.P. Technical University
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Suggested Readings .
e Morris M. Mano, “Computer System and Architecture”, PHI Publications.
e Stallings and Williams, “Computer Organization and Architecture”, Maxwell Macmillan.

Further References
e V. Rajaraman and Radha krishnan, “Introduction to Digital Computer Design”, PHI Publications.
e P.Pal Chowdhary, “Computer Organization and Design”, PHI Publications
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MCA-6104 Discrete Mathematical Structures
Teaching . Al
Sl Credit Marks Distribution Duration of End
t S ter E inati
Lol L C B C Internal Assessment End S(‘amef i Total SRR LSRR
Examination
Maximum Marks: 40 Maximum Marks: 60 100
31010 3 — - — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To provide mathematical knowledge of statistics, probability, and number theory.

Unit I | 12 Lectures

Mathematical Logic: Propositional and Predicate Logic, Propositional Equivalences, Normal Forms,
Predicates and Quantifiers, Nested Quantifiers, Rules of Inference. Sets and Relations: Sets, Description
of a Set, Types of Sets, Subsets, Power Set, Venn Diagrams, Operation on Sets (Union, Intersection and
Difference), Laws of Set Theory, Cartesian product of sets, Functions, Some functions, and their graphs

(Identity, Polynomial, Modulus function and greatest integer function). One-One and onto functions.
Unit I1 | 12 Lectures
Counting, Mathematical Induction and Discrete Probability: Basics of Counting, Pigeonhole
Principle, Permutations and Combinations, Inclusion- Exclusion Principle, Mathematical Induction,

Probability, Bayes’ Theorem. Recursion: Introduction to Recursion, Recurrence Relation, Solving
Recurrence Relation, Linear Homogenous Recurrence Relation with constant coefficient and their
solution

Unit I1I | 12 Lectures
Graph Theory: Simple Graph, Multi-graph, Weighted Graph, Paths and Circuits, Shortest Paths in
Weighted Graphs, Eulerian Paths and Circuits, Hamiltonian Paths and Circuits, Planner graph, Graph
Coloring, Bipartite Graphs, Introduction to Tree, Rooted Tree, and Binary Tree.

Unit IV | 12 Lectures
Spanning Tree and Group Theory: Spanning Tree, Minimum Spanning Tree, Kruskal and Primg
Algorithms to find minimumspanning tree. Group Theory: Groups, Subgroups, Semi Groups, Product and
Quotients of Algebraic Structures, Isomorphism, Homomorphism, Automorphism, Rings, Integral
Domains, Fields, Applications of Group Theory.

Course Learning Outcomes (CLOs)

e The student will be capable of using the mathematical methods and algorithms learnt for analyzing and
solving problemsrelated to computer science.
e The student will get an overall view of concepts in probability and statistics.

D
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Suggested Readings
e Tremblay J.P. and Manohar R, “Discrete Mathematical Structure with Applications to Computer
Science”.
e Kenneth H. Rosen, “Discrete Mathematics and its Applications”, McGraw Hill.
e Kolman, Dicreter, “Mathematical Structures”, Prentice Hall International.

Further References
e LiuC.L., “Elements of Discrete Mathematics”

e Murray Spiegel, John Schiller, R. Alu Srinivasan, Debasree Goswami, “Probability and Statistics”,
McGraw HillEducation (India) Private Limited.
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MCA-6105 Python Programming
Teaching . S
S Credit Marks Distribution Duration of End
E ter E inati
Lo | TP C Internal Assessment il Se.:mefter Total Semestenl i Enratoy
Examination
Maximum Marks: 40 Maximum Marks: 60 100
3/]01]0 3 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-ITT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To introduce python programming language through its core language basics and program design
techniques suitable for modern applications

Unit I | 12 Lectures
Introduction To Python: History of Python, Comparison of Python with other programming

languages, Installation and Working with Python, Basics, Operators, Data Types, Python String, List
and Dictionary Manipulations, Conditional and looping statements.

Unit II | 12 Lectures
Python Object Oriented Programming: class, object and instances Constructor, class attributes and

destructors , Real time use of class in live projects ,Inheritance , overlapping and overloading operators,
Multithreading Python File Operation : Reading config files in python ,Writing log files in python,
Understanding read functions, read(), redline() and redlines(),Understanding write functions, write() and
writelines(),Manipulating file pointer using seek ,Programming using file operations.

Unit ITT | 12 Lectures
Python Exception Handling: Avoiding code break using exception handling Safe guarding file

operation using exception handling, Handling and helping developer with error code ,Programming using
Exception handling, GUI Programming: Creating GUI component, Python Database Interaction SQL
Database connection using python Creating and searching tables, Reading and storing config information
on database , Programming using database connections .

Unit IV | 12 Lectures
Web Programming, Contacting User through Emails Using Python Installing smtp python module,
sending email, readingfrom file and sending emails to all users addressing them directly for marketing.
Python Libraries: Introduction to Scipy, NumPy and MatPlotLib Libraries.

Course Learning QOutcomes (CLOs)

e The students will be able to familiar with Python environment, datatypes, operators used in python.

e Compare and contrast Python with other programming languages.

e Learn the use of control structures and numerous native datatypes with their methods.

e Design user defined functions, modules and packages and exception handling methods.

e Create and handle files in python and learn object-oriented programming concepts. [Dean - Academic

HP. TechnicatWniversity
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Suggested Readings

e James Payne, “Beginning Python Using python 2.6 and Python 3.1 *“, Wiley Publication
e “Learning Python”, 5th edition, O’Reilly Publication.

Further References

¢ Paul Berry,2011, “Headfirst Python”. O’REILLY Media, Inc.
° Jeeva Jose and P. Sojan Lal, “Introduction to Computing and Problem Solving with Python”.

H.P, Technica)
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UHV-6100 Universal Human Values and Professional Ethics
Teaching . st
Scheme Credit Marks Distribution Duration of End
ter E inati
L|T|P C Internal Assessment i S(?mefter Total Semster Epumagion
Examination
5 1ol o 5 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To provide mathematical knowledge of statistics, probability, and number theory.

Unit I | 8 lectures
Introduction to Value Education: Right understanding, Relationship, and physical facility (holistic
development and the role of education), Understanding value education, Self-exploration as the process
for value education, Continuous happiness, and prosperity-the basic human aspirations exploring human
consciousness, Happiness and prosperity-current scenario, Method to fulfil the basic human aspirations,
Exploring natural acceptance.

Unit I1 | 8 lectures
Harmony in the Human Being: Understanding human being as the co-existence of the Self and the
Body, distinguishing between the needs of the Self and the Body, Exploring the difference of needs of Self
and Body, The Body as an instrument ofthe self-understanding, Harmony in the self-program to ensure
Self-regulation and Health exploring harmony of Self with the Body.

Unit I1T | 7 lectures
Harmony in the Family and Society: Harmony in the family-the basic unit of human interaction,
"Trust'—the foundational value in relationship, Exploring the feeling of trust, 'Respect'—as the right
evaluation, Exploring the feeling of respect and other feelings, Justice in human-to-human relationship,
understanding harmony in the society, Vision for the universal human order, exploring systems to fulfil
human goal.

Unit IV | 7 lectures
Ethics -definitional aspects, Nature of ethics, Scope of ethics, The philosophical basis of ethics, Family
ethics, Ethics at the workplace and professions, Relevance of ethics in society.

Course Learning Outcomes (CLOs)

e Students will be able to understand the harmony in nature and existence and work out their mutually
fulfilling participation in nature.

e Students will be able to relate ethical concepts and materials to ethical problems in specific
professions and professionalism.

e Students will be made available to be aware of the types of ethical challenges.

Suggested Readings

e R R Gaur, R Asthana, G P Bagaria, The Textbook A Foundation Course in Hieavakeadetic
Professional Ethics,2nd Revised Edition, Excel Books, New Delhi, 2019.  H.P. Technicai University

e R R Gaur, R Asthana, G P Bagaria, The Teacher’s Manual Teachers’ Manual-i&nﬂrﬁgpnd'{tt;qn@ppq_ep
‘in HumanValues and Professional Ethics, 2nd Revised Edition, Excel Books, New Delhi, 2019.

e R.R. Gaur, R. Sangal, G. P. Bhagaria, A Foundation Course in Value Education, el B?ol{s Publisher.



Further References ok ==

e Ek Parichaya, A Nagaraj, Amar Kantak, Jeevan Vidya, Jeevan Vidya Prakashan, 1999.

e AN. Tripathy, 2003, Human Values, A Foundation Course in Human Values and Professional Ethics, New
Agelnternational Publishers.

e Mohandas Karamchand Gandhi, The Story of My Experiments with Truth.
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MCA-6106P Lab I: C Programming Lab
Teaching ; gkt
Scheme Credit Marks Distribution Duration of End

E t S ter E inati

Lo T ([=B C Internal Assessment nc Se'mef i Total i
Examination

ol ol 4 5 Msilx.imum Marks: 40 M?X.imum Marks: 60 100 3 Hours

Minimum Marks: 16 Minimum Marks: 24 40
Course Objectives (COs)

e To introduce the students to the field of programming using C language.

Total Lab Hours: 40 (Max)

Suggested List of Practical

Topics:

© o N s wN P

N T e =
G &~ W N 1B o

Data Types and Operator

Input/output Functions

Decision making and Looping Statements
Functions and Functions Parameter Passing
Array and

Strings

Structures

Union

File Handling

. Console Input/Output

. File opening modes, string I/O in files,
. Record I/O in files,

. Text files and binary files,

. Using argc and argv.

. Enumerated data type.

Course Learning Outcomes (CLOs)

e The students will be able to develop adequate programming skills.

e Understand the logic building used in programming.

e Students should be able to write algorithms for solving various real-life problems.

e To convert algorithms into programs using C.

N 4
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- _MCA-6107P LabIl: DBMSILab ]

Teaching ’ o g

Scheme Credit Marks Distribution Duration of End

¢ P
L|T|P C Internal Assessment ¥nd Se‘:mefter Total Rerester Examination
Examination
0ol ol 4 5 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40 "
Course Objectives (COs)

* To design and implement a database schema for a given problem domain.

* To define and manipulate databases through MySQL/Oracle and proficient in query handling
by using MySQL/Oracle.
Total Lab Hours: 40 (Max)

Suggested List of Practical

10. SQL Injection.

Data Definition Language

Data Manipulaﬁon Language

Data Control Language

Transaction Control Language

Constraints

Clauses and Sub queries

Views

Stored Procedures and Functions

Database Triggers

Course Learning Outcomes (CLOs)

The students will be able to Understand various queries and their execution.

Populate and query a database using SQL DML / DDL commands.

Declare and enforce integrity constraints on a database.

Able to design new databases and modify existing ones for new applications and reason about the

efficiency of the result.
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MCA-6108P Lab III: Python Programming Lab
Teaching . S
Scheme Credit Marks Distribution Duration of End
LliTlp C T T End S?mefter Total Semester Examination
Examination
0olola 5 Maximum Marks: 40 Maximum Marks: 60 100 TH
r
Minimum Marks: 16 | Minimum Marks: 24 | 40

Course Objectives (COs)

To acquire programming skills in core python for developing desktop GUI applications, websites,
and web applications.

Total Lab Hours: 40 (Max)

Suggested List of Practical

Topics:

SO N SR v LY e e

Operators, Data Types, Python String, Conditional and looping

Object Oriented Programming

File Operation

Exception Handling

GUI Programming

Web Programming
Python Libraries
Python Database Interaction SQL Database

Course Learning Outcomes (CLOs)

The students will be able to solve simple to advanced problems using Python language.
Develop Logic of various programming problems using numerous datatypes and control structures

of Python.

Implement different data structures.
Implement modules and functions.
Implement file handling.
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MCA-6201 Data Structures Using C
Teaching ; 5 p oAt
Sehema Credit Marks Distribution Duration of End

End S t. S ter E inati

L|T|P C Internal Assessment 1 (.amef o Total S !
Examination

310l o0 3 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours

Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To provide conceptual as well as practical knowledge of Programming approach and data
structures along with C language.

Unit | | 12 Lectures
Data Structure: Definition, Basic Concepts, ADT, Type of data Structure. Complexity of algorithms:
asymptotic notations for complexity, control structures. Array: Definition, searching, traversal, insertion,

deletion operation, concatenation, and merging of two arrays, application, and implementation of Array.
Memory Allocation, Single and Multidimensional Array, Addressing Scheme, Sparse Matrices,
Polynomial representation.

Unit I1 | 12 Lectures
Link List: Dynamic memory Allocation, Single Linked and multiply linked list- Different operations,
Circular linked lists, Linked lists as an ADT. Stack and Queue: Definition, representation, Operation,

application and implementation, implementation of queues using sequential and linked representation.
Trees: Forest, Binary Tree, Threaded Binary Tree, Binary Search Tree, AVL Tree, B Tree, B+ Tree.

Unit ITI | 12 Lectures
Graphs: Terminology of graphs, Traversing, Shortest Path Algorithms, depth-first search, breadth-first
search. Algorithm complexity, time-space trade-off between algorithms Asymptotic notations: Big-
0,omega, theta.

Unit IV | 12 Lectures
Sorting and Searching: Selection sort, Bubble sort, Merge sort, Radix sort, Quick sort, Sequential
search, linear and binary search, and their complexity.

Course Learning Outcomes (CLOs)

e The students will be able to Implement various basic data structures and its operations.
e Use algorithmic foundations for solving problems and programming.
Apply appropriate searching and/or sorting techniques for application development.

Suggested Readings
e T.H. Cormen, C. E. Leiserson, R. L. Rivest, Clifford Stein. “Introduction to Algorithms, Prentice Hall / =
India.
e Mark Allen Weiss, “Data Structures and Algorithm Analysis in C++,” Pearson. <
Further References Dean - Academic ) )
e T.H. Cormen, C. E. Leiserson, R. L. Rivest, Clifford stein, “Introduction to HlE@Jﬁﬁﬁn,‘%@éMﬂ'vers{"}/
edition, PrenticeHall India, 2009. Hamirpur - 177 001, Hr

e Sara. Basse, Allen Van Gelder, “Computer Algorithms: Introduction to Design and Analysis”, Pearson
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Teaching . e

Goecs Credit Marks Distribution Duration of End

S ter E inati
L|T|P C Internal Assessment b S(?mefter Total R ey !
Examination
3100 3 Maximum Marks: 40 Maximum Marks: 60 100 Il
Minimum Marks: 16 | Minimum Marks: 24 | 40 i

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each. -
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
complusory question from section E. In the question paper, the questions avialable in sections A.B,C and D
~will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To provide conceptual as well as practical knowledge of Object-Oriented Programming approach
and data structures along with Java programming language tools.

Unit I | 12 Lectures
Introduction: Object Oriented Programming, History and Basics of Java, JDK, JRE, JVM, Java Datq
Types, Operator, basic of Java and its fundaments, conditional & looping, working with arrays and
strings, String, String Buffer, and String Builder classes. Introduction of Classes: Fundamental of
Classes and Methods, Constructors, Overloading Methods. :

Unit IT | 12 Lectures
Extending Classes and Inheritance: Fundamental of Inheritance, Type of Inheritance, Interfaces,
implementing multiple inheritance using interface, built in package, creating own package. Exception
Handling: Exception Handling basics, try, catch and finally, throw and throws clause. Multithreading
Programming: implementing multithreading, life cycle of a thread,thread communication, suspending,
resuming, deadlock and stopping threads, handling exceptions during multithreading.

Unit ITT | 12 Lectures
Working with Abstract Windows Toolkit: Creating GUI in Java Using AWT, Working with Frame
and Text, GUI Components, Menus and Layout Managers. Java Swings: Java Foundation Classes,
Hierarchy of Java Swing classes, Swing components, JButton class, JRadioButton class, JTextArea
class, JComboBox class, JTable class, JColorChooser class, JProgressBar class, JSlider class.

Unit IV | 12 Lectures

Event Handling: Introduction, Event Classes, and Listener Interfaces. Accessing Databases with
JDBC: Installing MySQL,Setting up a MySQL User Account, Manipulation Databases with JDBC,
RowsSet Interface, ResultSet.

Course Learning Outcomes (CLOs)

e The students will be able to learn about object-oriented programming language and database
programming using java.
To handle abnormal termination of program using exception handling.
To design user interface using swing. .
e To develop applications using multithreading

Suggested Readings D .
e R. Nageswara Rao, “Core Java an integrated approach”, Dreamtech Press:/ =} = X
e Paul Deitel, Harvery Deitel, “Java How to Program”, PHI New Delhi. HE—Jrnjrp 5 nic



Further References
e The Complete Reference JAVA by Herbert Schildt, TMH Publication.
e Beginning JAVA, Ivor Horton, WROX Public.



MCA-6203 Operating System 7

Teaching . A,

Scheme Credit Marks Distribution Duration of End

ter E inati
L|T|P C Internal Assessment T St'amefter Total Semester Examination
Examination
300lo 3 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIl and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

* To provide conceptual as well as practical knowledge about Operating system (Windows and Linux).

Unit T | 12 Lectures
Basics of Operating Systems: Operating System Structure, Operations and Services, Types, System
Calls, Operating System Design and Implementation, System Boot. Process Management: Process
control block, Context switching, Process Scheduling and Operations. Threads: Multithreading Models,
Thread Libraries, Implicit Threading, Threading Issues.

Unit II | 12 Lectures
CPU Scheduling: Introduction, Types of scheduling, Scheduling Criteria and Algorithms, Thread
Scheduling, Multiple Processor Scheduling, Real-Time CPU Scheduling. Deadlocks: Deadlock
Characterization, Methods for handling deadlocks, Deadlock Prevention, Deadlock avoidance, Recovery
from Deadlock. Inter-process Communication: Communication in Client-Server Systems, Process
Synchronization, Critical-Section Problem, Peterson’s Solution, Semaphores, Synchronization.

Unit II1 | 12 Lectures
Memory Management: Contiguous Memory Allocation, Swapping, Paging, Segmentation, Demand
Paging, Page Replacement, Allocation of Frames, Thrashing, Memory-Mapped Files. Disk
Management: Disk structure, disk scheduling, FCFS scheduling, SSTF scheduling, SCAN scheduling,
Security: Protection, Access Matrix, Access Control, System and Network Threats.

Unit IV [ 12 Lectures

Linux Operating Systems: Design Principles, Kernel Modules, Process Management, Scheduling|
Memory Management, File Systems, Input and Output; Inter-process Communication, Network
Structure. Windows Operating Systems: Design Principles, System Components, Terminal Services and
Fast User Switching; File System, Networking.

Course Learning Outcomes (CLOs)

The students will be able to Discuss the evaluation of operating systems.
Explain different resource managements performed by operating system.
® Describe the architecture in terms of functions performed by different types of Operating system.
® Analyze the performance of different algorithms used in design of operating system components.

b
W
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Suggested Readings
e Silberschatz, Galvin, “Operating System Concepts”, Addison Wesley Publishing Company.
e Tanenbaum, A.S., “Modern Operating System”, Prentice Hall of India Pvt. Ltd.

Further References
e William Stallings, “Operating Systems”, Macmillan Publishing Company.
e Deitel H.M., “An Introduction to Operating System”, Addison Wesley Publishing Company.

Dean - Academic
HH Technical Universiy
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MCA-6204 Computer Networks
Teaching . L
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment e S?mefter Total CIIESTEE Linanon
Examination
i Marks: 4 i Marks: 1
3100 3 Mi.lx'lmllm arks: 40 Mz.lx.lmum arks: 60 00 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections AB,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

 To provide knowledge about various protocols and layers used in Computer Networks and basics
of various communication mechanisms used to send and receive data.

Unit I ’ 12 Lectures
Introduction: Data Communication, Network Components. OSI Reference Model: Layered
architecture, Functions of layers, TCP/IP reference model, Comparison of OSI & TCP/IP models.
Internet, frame relay, ATM, Ethernet, Wireless LAN. Physical layer: Theoretical basis for data
communications, bandwidth limited signals, maximum data rate of a channel, Public switched telephone
networks, mobile

telephone system.
Unit IT | 12 Lectures

Data Link and Mac Layer: Design issues, framing techniques, Flow control, Error Control, Data link
Control and Protocols: Simplest Protocol, Stop-and-Wait Protocol, Stop-and-Wait ARQ, Go-Back-N ARQ,
and Selective Repeat ARQ Protocol, HDLC Protocol, and PPP Protocol, Multiple Access Random Access,
Controlled Access, Channelization, IEEE standards: 802.3,802.4, 802.5, 802.11, 802. 15.

Unit 111 | 12 Lectures
Network and transport Layer: Network layer design issues, Routing algorithms-shortest path routing,
flooding, distance vector routing, link state routing, hierarchical routing, broadcast routing, multicast
routing, routing for mobile hosts, Congestion Control algorithms: congestion prevention policies,
congestion control in virtual circuit and datagram sub-networks, definition of quality of service.

Unit IV _ | 12 Lectures
Internetworking: Tunneling, internet-work routing, fragmentation, Network layer in Internet: IP
protocol, IP Address, OSPF, BGP, Internet multicasting, Mobile IP, Ipv6. Transport Layer: Concept of
transport service, elements of transport protocols, a simple transport protocol, Remote procedure call,
Application layer services protocols: DNS, SMTP, FTP, TELNET, HTTP, WWW. Case study: Study
of various network simulators, Network performance analysis using NS2.

Course Learning Outcomes (CLOs)

* The students will be able to familiar with different Network Models.
* Understand different network technologies and their application.

e Update with different advanced network technologies that can be used to connectditifeje\ﬂks.
/ .
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Suggested Readings

o . Kanti Swarup, P.K. Gupta and Manmohan, “Operations Research”, Sultan Chand & Sons. New Delhi.
e V.K.Kapoor, “Operation Research”, Sultan Chand and sons, New Delhi.

Further References
e H.A. Taha, “Operation Research - An Introduction”, Macmillan Publications.
o S.D. Sharma, “Operation Research”, Kedar Nath Ram Nath and Company, Meerut.

(ZN 4



MCA-6205 Web Technologies (Node.js and MongoDB)
Teaching ) e it
P Credit Marks Distribution Duration of End
ter E inati
L|T|P C Internal Assessment s Se‘mefter Total Semestertaminaiion
Examination
Maximum Marks: 40 Maximum Marks: 60 100
31010 3 - — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates ‘will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections AB,Cand D
will be covered from Unit-I, Unit-II, Unit-ITT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)
e To provide conceptual as well as practical knowledge of web-development Languages and web-designing

tools.

Unit I | 12 Lectures

| Introduction: Internet, Internet Protocol, HTML, HTML Tags, Introduction to HTMLS5, New elements,
Video/DOM, Audio, Drag and Drop, Canvas/SVG, App Catch, SSE and Tags. Styling Pages (CSS), CSS
Properties, Box Model. Introduction to server: Types of Servers, Types of virtual server, Installing and
configuring Web server (Apache/Tomcat/Glassfish/IIS). Introduction to Java Script: Basic functions,
validating form using JavaScript, Enhancing form with JavaScript, J avaScript

Libraries.

Unit I1 v | 12 Lectures
Introduction: Node Js: Advantages, Disadvantages, How Node Js works, Node JS, Node.js Process
Model, Traditional web server & its limitations, Install Node.js on Windows, Working in REPL, Node JS
Console, Node Js Modules: Functions, Buffer, Module, Core Modules, Local Modules, Module Types &
Modules Exports Node Package Manager: What is NPM, Installing Packages Locally, adding
dependency in package json, installing package globally, Updating packages. Creating Web Server:
Creating Web Server, Handling http requests, Sending Requests.

Unit ITI | 12 Lectures
Introduction to File System: Fs. read File, writing a File, writing a file asynchronously, opening a
file, Deleting a file. Debugging Node JS Application: Core Node JS Debugger. Event Handling;
Event Emitter class, returning event emitter, Inheriting Events, Serving Stating Files, Middleware and
Firmware and its working. :

Unit IV | 12 Lectures
Database connectivity: Introduction of MongoDB, Installing MongoDB, creating a Local Database,
CRUD: Creating Documents, CRUD: Updating Documents, CRUD: Deleting Documents, Using
Compass App for CRUD Operations, creatinga Hosted Database, Connecting to Our Hosted Database.

Course Learning Outcomes (CLOs)
The students will be able to learn about basic HTML and CSS.

Learn about various servers. £
Learn JavaScript to program the behaviour of web pages.
Design and develop web applications using Node.js. %\ A

Create and connect mongo DB to web applications.
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Suggested Readings
e Robert Sebesta, “Programming with World Wide web” Pearson.
e John Duckett, “Beginning with HTML, XHTML, CSS and JavaScript” Wiley Wrox

Further References
e Deitel and Deitel, “XML How to Program”, Pearson.
e Shroff, “Dreamweaver CS6 the Missing Manual”, Publishers and Distributors.

i
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MCA-6206(i) Artificial Intelligence
Teaching . o
SeTE Credit Marks Distribution Duration of End
E inati
] (G781 0 [ 2 C Internal Assessment End St?mefter Total et R
Examination
= : 5 T :
410l o0 4 lelx'lmum Marks: 40 Mz'lx.lmum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-IT, Unit-IIT and Unit-TV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To introduce core topics of knowledge representations, reasoning, and learning, all from the
perspective of probabilistic method, natural language Processing etc.

Unit I | 15 Lectures
Approaches to Al: Turing Test and Rational Agent Approaches; State Space Representation of
Problems, Heuristic Search Techniques, Game Playing, Min-Max Search, Alpha Beta Cutoff Procedures.
Knowledge Representation: Logic, Semantic Networks, Frames, Rules, Scripts, Conceptual
Dependency and Ontologies, Expert Systems, Handling Uncertainty in Knowledge.

Unit IT | 15 Lectures

Planning: Components of a Planning System, Linear and Non-Linear Planning; Goal Stack Planning,
Hierarchical Planning, STRIPS, Partial Order Planning. Natural Language Processing: Grammar and
Language; Parsing Techniques, Semantic Analysis and Pragmatic’s.

Unit ITT | 15 Lectures
Multi Agent Systems: Agents and Objects; Agents and Expert Systems; Generic Structure of Multid
agent System, Semantic Web, Agent Communication, Knowledge Sharing using Ontologies, Agent

Development Tools.
Unit IV | 15 Lectures

Genetic Algorithms (GA): Encoding Strategies, Genetic Operators, Fitness Functions and GA Cycle;
Problem Solving using GA. Artificial Neural Networks (ANN): Supervised, Unsupervised and
Reinforcement Learning; Single Perceptron, Multi-Layer Perceptron, Self-Organizing Maps, Hopfield
Network.

Course Learning Outcomes (CLOs)

e The students will be able to gain a historical perspective of Al and its foundation.
e Understand basic concepts of Al, early developments in this field, basic knowledge representation,
problem solvingand learning methods of Al.

Suggested Readings
. NilsJ. Nilson, “Principles of Artificial Intelligence”, Narosa Publishing Co.
e B. Yegnanrayana, “Artificial Neural Networks”, PHI Publication. =
A
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Further References
e E.Richand K. Knight," Artificial Intelligence", Tata McGraw Hill.
e E. Charnaik and D. McDermott," Introduction to artificial Intelligence", Addison- Wesley Publishing.
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MCA-6206(ii) Mobile Computing and Wireless Network
Teaching . Sp e g
Seizes Credit Marks Distribution Duration of End
ter E inati
L|T|P C Internal Assessment g Se.ames';ter Total Semester Examination
Examination
Maximum Marks: 40 Maximum Marks: 60 100
4 (0|0 4 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To identify the basics problems, strengths and current trends of mobile computing.

Unit I | 15 Lectures

Introduction: issues in mobile computing, overview of wireless telephony: cellular concept, GSM,
channel structure, location management: HLR-VLR, hierarchical, handoffs, channel allocation in cellular
systems, CDMA, GPRS. Wireless LAN Overview: MAC issues, IEEE 802.11, Blue Tooth, Wireless
multiple access protocols, TCP over wireless, Wireless applications.

Unit IT | 15 Lectures

Mobile IP: WAP Architecture, protocol stack, application environment, applications. Data management
issues, data replication for mobile computers, adaptive clustering for mobile wireless networks|
Introduction to Adhoc networks: definition, characteristics, applications. Characteristics of Wireless
channel, Adhoc Mobility Models: - Indoor and outdoor models.

Unit ITI | 15 Lectures

MAC Protocols: design issues, goals, and classification. Contention based protocols-with reservation|
scheduling algorithms, protocols using directional antennas. IEEE standards: 802.1 la, 802.11b, 802.11g|
802.15.

Unit IV | 15 Lectures

Routing: Proactive Vs reactive routing, Unicast routing algorithms, Multicast routing algorithms,
hybrid routing algorithm, Energy aware routing algorithm, Hierarchical Routing, End-End Delivery and
Security Transport layer: Issues in designing-Transport layer classification, adhoc transport protocols.

Course Learning Outcomes (CLOs)

* The students will be able to understand the interface of mobile computing systems to hardware and
networks. ,
e Design applications on mobile computing systems interacting with servers and database systems.

Suggested Readings
e Frank Adelstein, S.K.S. Gupta, Golden G. Richard IMI, and Loren Schwiebert, “Fundamentals of
Mobile andPervasive Computing”, McGraw-Hill Professional.
 David Taniar, “Mobile Computing: Concepts, Methodologies, Tools, and Applications”.
W
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Further References
e Feng Zhao, Leonidas Guibas “Wireless Sensor Networks-An Information Processing Approach”.
MorganKauffman.
e Siva-RAM-Murthy, Ad-Hoc Wireless Networks - Architectures and Protocols, Addison-Wesley.
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MCA-6206(iii) Information Security
Teaching ; pers .
Sk Credit Marks Distribution " Duration of En d
ter E inati
L|T|P C Internal Assessment tind St?me?ter Total SeniestenFxamination
Examination
b So [g 4 M‘f1x1mum Marks: 40 Mf\X}mum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-1, Unit-II, Unit-1IT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

* To provide an understanding of principle concepts, major issues, technologies and basic approaches in
Information security.

Unit I | 15 Lectures
Introduction: Computer Security Concepts, Threats, Attacks, and Assets, Security Functional
Requirements, Security Architecture for Open Systems, Computer Security Trends, Computer Security
Strategy. Computer Security Technology and Principles: Cryptographic Tool, Confidentiality with
Symmetric Encryption, Message Authentication and Hash Functions, Public-Key Encryption, Digital
Signatures and Key Management

Unit IT | 15 Lectures
Practical Application: Encryption of Stored Data, User Authentication, Means of Authentication,
Password-Based Authentication, Token-Based Authentication, Biometric Authentication, Remote User
Authentication. Access Control: Access Control Principles, Subjects, Objects, and Access Rights,
Discretionary Access Control, Example: UNIX File Access Control, Role-Based Access Control.

Unit ITT | 15 Lectures
Database Security: The Need for Database Security, Database Management Systems, Relational
Databases, Database Access Control, Inference, Database Encryption. Denial-of Service Attacks: Denial-
of-Service Attacks, Flooding Attacks, Distributed, Denial-of-Service Attacks, Application-Based|
Bandwidth Attacks, Reflector and, Amplifier Attacks, Defenses Against.

Unit IV | 15 Lectures
Physical and Infrastructure Security: Overview, Physical Security Threats, Physical Security
Prevention and Mitigation Measures, Recovery from Physical Security Breaches. Example: A Corporate
Physical Security Policy, Integration of Physical and Logical Security.

Course Learning Outcomes (CLOs)

* The students will be able to be familiar with how threats to an organization are discovered,
analyzed, and dealt with.
 Familiar with advanced security issues and technologies.

Suggested Readings:
e Computer Security: Principles and Practice 2nd Edition, By W. Stallings, Prentice Hall.
* Information Security: Principles and Practice, By M. Stamp, Wiley.
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Further References:
e  Principles of Information Security, By M.E. Whitman and H.J. Mattord, Course Technology.
e Computer Security: Art and Science, By M. Bishop, Addison Wesley.
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MCA-6206(iv) Simulation and Modeling Using MATLAB

Teaching " PO

Scheme Credit Marks Distribution Duration of End

ter E inati
L|T|P C Internal Assessment Exd St.zmefter Total G
Examination
ol 4 ME.IX.lmllm Marks: 40 Ms:lx.lmum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIl and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)
e To provide conceptual as well as practical knowledge of various simulation and modeling tools and

techniques.

Unit I | 15 Lectures
Introduction: Definitions of Modeling and Simulation, when to apply these techniques, Its
Applications, Terminology & Components, Discrete vs. Continuous time, Process flow in simulation
study. Simulation Examples: Queuing systems, Communications networks General Principles: Event -
driven simulation, World Views, List processing.

Unit IT | 15 Lectures
Simulation software: History, Selection process, Simulation in High Level Language (C, C++, Pascal,
Fortran), Simulation packages (MATLAB/Simulink), Interpreted vs. compiled simulators, Future trends.
Statistical models: Terminology and Concepts, Useful Statistical Models. Distributions Queuing
models: Characteristics, Performance Measures, Steady-State Behavior, Networks of Queues.

Unit 1T | 15 Lectures
Random Number Generation: Properties of Random Numbers, Generation of Pseudo-Random
Numbers, Testing for Randomness, Pitfalls. Random Variate Generation: Inverse Transform, Direct
Transform, Convolution, Accept-Reject Input Modelling: Collecting Data, Identifying Distribution,
Histograms, Parameter Estimation, Goodness-of-Fit, Selecting Input Model without Data.

Unit IV | 15 Lectures
Verification and Validation of Simulation Models: Model Building, Verification, and Validation|
Verification of Simulation Models, Calibration and Validation of Models. Output Analysis: Types of

Simulations with Respect to Output Analysis, Stochastic Nature of Output Data, Measures of
Performance.

Course Learning Outcomes (CLOs)

e The students will be able to understand various simulation software.
e Understand the verification and validation of simulation model.
Suggested Readings:
e Agam Kumar Tyagi, “MATLAB and Simulink for Engineers”, Oxford University.
e Bansal/Goel/Sharma,” MATLAB and its Applications in Engineering”, Pearson India.




Further References:
e Brian R. Hunt, “A Guide to MATLAB for Beginners and Experienced Users”, Cambridge.

e Y.Kirani Singh, “MATLAB Programming”, PHI.
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MCA-6206(v) Theory of Computation
****** —Teaching — = = — S e = ===
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment Eind Se.mefter Total M
A Examination
Maximum Marks: 40 Maximum Marks: 60 100
4 10| 0 4 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-1IT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To provide conceptual as well as practical knowledge of Automata theory and various other theories
used in computation.

Unit I | 15 Lectures
Introduction to theory of computation: Finite state automata — description of finite automata,
Properties of transition functions, Designing finite automata, NFA, 2-way finite automata, equivalence of]
NFA and DFA, Mealy and Moor machine.

Unit IT | 15 Lectures
Finite automata with epsilon move, Minimization of FSA. Regular sets and regular grammars, regular
expressions, pumping lemma for regular languages, closure properties of regular sets and regular
grammars, Application of finite automata, Decision algorithms for regular sets, Chomsky classification of]
languages. .

Unit ITT | 15 Lectures
CFGs, Derivation trees, ambiguity, simplification of CFLs, normal forms of CFGs, pumping lemma
for CFGs, decision algorithms for CFGs, designing CFGs, PDA — formal definition, examples of PDA|
PDA and CFG, Chomsky.

Unit IV | 15 Lectures
Turing machines: basics and formal definition: Language acceptability by TM, examples of TM, variants
of TMs — multitape TM, NDTM, Universal Turing Machine, offline TMs, Equivalence of single tape and
multitape TMs, recursive and recursively enumerable languages, decidable and undecidable problems —
examples, halting problem.

Course Learning Outcomes (CLOs)

e The students will be able to understand the basic ideas of Theory of Computation.
e Understand the formal Grammar and its types.

Suggested Readings
* Hopcroft and Ullman., Introduction to Automata Theory, Languages and Computation. 2nd ed.,
PearsonEducation.
® ZviKobhai., Switching and Finite Automata Theory, Tata McGraw Hill
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Further References
e Manna, Mathematical theory of computation —-McGraw Hill
e Peter Linz., Introduction to Formal Languages and Automata Theory, NarosaPublishing., 1997.
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IKS-6200 Indian Knowledge System =
Teaching e o )
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment Eod St?mes?ter Total i Sl
Examination
21010 ) Mz'lx.lmum Marks: 40 Mz.lx.lmum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-1IT and Unit-TV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs):
e To equip the students with the knowledge and understanding related to Indian knowledge

systems, origin, evolution, and the approaches used in ancient and modern times.
 To promote the youths to do research in the various fields of Bharatiya knowledge system.

Unit I | 08 Lectures
Bharatiya Civilization and Development of Knowledge System: Genesis of the land, On the trail of the
Lost River, Discovery of the Saraswati River, The Saraswati-Sindhu civilization, Traditional knowledge
system, The introduction to Vedas, Main Schools of Philosophy (6+3), Ancient education system, The
Taksa$ila University, The Nalanda University, Alumni, Knowledgeexport from Bharata.

Unit I1 | 08 Lectures
Arts, Literature and Scholars: Art, Music, and Dance, Nataraja— A masterpiece of Bharatiya Art,
Literature, Life and works of Agastya, Lopamudra, Ghosa, Valmiki, Patafjali, Vedavyasa, Yajiavalkya,
Gargi, MaitreyT, Bodhayana, Caraka, Susruta, Jivaka, Kanada, Patafijali, Kautilya, Panini, Thiruvalluvar,
Aryabhata, Varahamihira, Bhaskaracarya, Madhavacarya.

Unit III | 08 Lectures
Engineering, Science and Management: Engineering, science and technology in the Vedic Age, Post-
Vedic period and Saraswati-Sindhu civilization, Concept of matter, life and universe, Bharatiya Kala-
ganand, Concepts of Zero, Pi and number system, Vedic Mathematics, Ayurveda, Astronomy in India,
Agriculture in India, Water Management in India, Trades in Ancient India, Seals, Coins and Marine
Technology.

Unit IV | 06 Lectures
Cultural Heritage and Indian Traditional Practices: Temple architecture in ancient India, Sculptures,
Theatre, Drama and Martial arts traditions, Fairs and festivals, Yoga, Integrated approach to healthcare,
Approaches and strategies to the protection and conservation of environment.

Course Learning Outcomes (CLOs)

e The students will be able to understand and appreciate the rich heritage that resides in our traditions.

e The students will be able to improve mindfulness and more maturity leading to an effective process of
learning. ,

* The students will be able to create awareness amongst the youths about the true history and rich
culture of the country.

Suggested Readings == \-/‘/\Q/(,) -
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Bhag Chand Chauhan, IKS: The Knowledge of Bharata, Garuda Prakashan, 2023.

Pradeep Kohle et. Al. Pride of India- A Glimpse of India’s Scientific Heritage edited by Sanskrit Bharati,
2006.

Keshav Dev Verma, Vedic Physics, Motilal Banarsidass Publishers, 2012.

Suresh Soni, India’s Glorious Scientific Tradition, Ocean Books Pvt. Ltd., 2010.

Sibaji Raha, et al, History of Science in India Volume-1, Part-I, Part-II, Volume VIII, National
Academy of Sciences, India and The Ramkrishna Mission Institute of Culture, Kolkata, 2014.
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MCA ID-6001 (i) Search Engine Optimization

Teaching ] e
. Credit Marks Distribution Divatiohor End
S ter E inati
"L|T| P C Internal Assessment End S(‘:mefter Total e
Examination
Maximum Marks: 40 Maximum Marks: 60 100
2(01]0 2 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections AB,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To learn the basic concepts of paid advertising, social media, and other online platforms can generate traffic
to websites, most of the online traffic is driven by search engines.

Unit I | 08 Lectures
Internet & SEO Basics: Definition, Domain, Knowledge of World Wide Web, Difference between
Portals and Search Engines, Types of SEO Techniques, Black Hat Technique & White Hat Technique,
Working of Search Engine, Various SEO Tools, Website Design SEO guidelines.

Unit II | 08 Lectures
SEO Research & Analysis: Market Research, Keyword Research & Analysis, Keyword Opportunity,
Competitors Website Analysis, SWOT Analysis of Website, Tools available for keyword research, Ways
to choose best keywords, Website analysis using various SEO Tools.

Unit 1T | 07 Lectures
On Page SEO: On page optimization, SEO Page Title, Meta Description, Meta Keywords, Headings,
Optimized Domain, Canonical Tag, Meta Tags, SEO Images, SEO internal link, Site Map, Hidden Text,

Web Hosting, SEO 301 Redirect, SEO 404error.
Unit IV | 07 Lectures

Off Page SEO: Off Page Optimization, SEO Page Rank, Link Popularity, SEO Directory Submission,
Social Bookmarks Submission, Blog Submission, Article Submission, Search Engine Submission, RSS
Feed Submission.

Course Learning Outcomes (CLOs)

o The students will be able to define search engine marketing.
e Describe the history of search engine marketing.

e Identify the elements of search engine marketing plan.

o Generate keywords that are highly relevant to Web site.

Suggested Readings
e Eric Enge, Stephan Spencer, Rand Fishkin, Jessie C Stricchiola, “The Art of SEO: Mastering
Search EngineOptimization”, O'Reilly Media, October,2009.
o Jerri L. Ledford, “SEO: Search Engine Optimization Bible”, 2nd Edition, Wiley India, April 2009

—
&h < -

Dean - Academic
H.P. Technica! University

Hamirpur - 177 001, Hp



MCA ID-6001 (ii) E-Commerce and Content Management System

Teaching o
i M Dist
Schere Credit arks Distribution Duration of End
End Semester Semester Examination
L|T|P C Internal Assessment — Total
Examination
Maximum Marks: 40 Maximum Marks: 60 100
21010 2 . — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To help students to understand E-commerce issues for providing a secure and effective method of
conducting a business and the use of e-commerce in competing markets.

UnitI | 08 Lectures

Introduction to Electronic Commerce: Potential benefits & limitations of E-Commerce,
Traditional Commerce vs. E- Commerce vs M-Commerce, Different E-Commerce Models (B2B,
B2C, C2C, P2P), E-Commerce applications, Social Networks, Auctions & Portals, Legal and
Ethical issues in E-Commerce.

Unit IT | 08 Lectures

Introduction to Electronic Data Interchange: Types of EDI, Benefits of EDI Overview of Electronic
Payment system, Types of Electronic payment schemes (Credit cards, Debit cards, Smart cards, Internet
banking), Issues in Electronic payment systems Web Based Marketing and Communications: Online
Advertising, E-Mail Marketing, Online Catalogs, Social Marketing and Targeted Marketing, Techniques
and Strategies

Unit 111 | 07 Lectures
WWW concepts: Client/Server Computing, Web Servers and Clients, Web Browsers, Protocols and Ports,
IP Address, Domains & DNS, URL, A Systematic approach to Website creation, creating interactive and
dynamic web pages, Factors in E-Commerce Website design, Web and Database integration, Website
Optimization strategiesE-Commerce security, threats, managing security issues through internet security

protocols and standards, and Firewall.
Unit IV | 07 Lectures

Review of HTML: HTML tags; text formatting; text styles; lists: ordered, unordered and definition lists;
layouts; adding graphics; tables; linking documents; images as hyperlinks; frames and layers; data
collection using forms. CSS: Introduction, consistent web designing using CSS. Java Script: Introduction,
DOM, documents, forms, statements, functions, objects, client- side Interactive web page design, input
validation, event handling PHP: Introduction, server-side dynamic programming, MYSQL database
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Course Learning Outcomes (CLOs)

® The students will be able to identify and apply relevant problem-solving methodologies.
® Design components, systems and/or processes to meet required specifications for a web presence.
® Beaware of the ethical, social, and security issues of information systems.

¢ Communicate effectively in ways appropriate to the discipline, audience, and purpose.

Suggested Readings:
e E-Commerce Essentials Kenneth Laudon and Carol Traver Pearson.
® Frontiers of Electronic Commerce Ravi Kalakota, Andrew B.Whinston - Addison Wesley Publication.

¢ E-Commerce, Fundamentals and Applications Henry Chan, Raymond Lee, Tharam Dillon, and
ElizabethChang Wiley India Publication.

=k

Dean - Academic
H.P. Technical University
lamirpur - 177 001, HP



MCA ID-6001(iii) Computer and Information Security

Teaching
. ks Distributi

Scheme Credit Marks Distribution Duration of End
End t S ster E inati

J [ (A I S C Internal Assessment . S?mef £ Total s e
Examination

5 0 0 ) Maximum Marks: 40 Maximum Marks: 60 100 3 Ho

rs
Minimum Marks: 16 | Minimum Marks: 24 | 40 | !

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To be aware of principles and protocols of internetwork, Understand the basic issues in information
security, the concept of ciphers and cryptography, various ciphers, d1g1ta1 signatures and email
security policies, malicious software, and their remedies.

Unit I | 08 Lectures
Introduction of IT: Network security, Goals of Network Security, cryptography and its types,
ciphers and their types, steganography, Data Encryption Standard, RSA algorithm, key distribution

protocols.
Unit II | 08 Lectures

Software Security: Vulnerabilities, Attacks, and Countermeasures, Privileged programs (SetUID
programs) and vulnerabilities, Buffer Overflow vulnerability and attack, Return-to-libc attack, Race
Condition vulnerability and attack, Format String vulnerability and attack, Input validation, Shellshock
attack.

Unit ITT | 07 Lectures
Web Security: Vulnerabilities, Attacks, and Countermeasures, Same Origin Policy, Cross-Site Scripting
Attack, Cross-Site Request Forgery Attack, SQL-Injection Attack, Click-Jacking Attack, Web Tracking,
Web Proxy, and Firewall.

Unit IV | 07 Lectures
Smartphone Security, Access control in Android operating system, Rooting Android devices,
Repackaging attacks, Attacks on apps, Whole-disk encryption, Hardware protection: Trust Zone.

Course Learning Outcomes (CLOs)

e The students will be able to develop an understanding of information assurance as practiced in
computer operating systems, distributed systems, networks, and representative applications.

e Gain familiarity with prevalent network and distributed system attacks and forensics to investigate
the aftermath. Dean - Acadeimic

e Develop a basic understanding of cryptography, how it has evolved, and. iSofecksyicalddpiversi
techniques used today. Develop an understanding of security policies ($acRirguautAhli @BdnHF
integrity, and confidentiality), as well as protocols to implement such policies in the form of
messageexchanges. =
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Suggested Readings
® Computer Security: Hand on approach Wenliang Du Pearson.
® Computer and Information Security Handbook John R. Vacca Kindle Edition.
® The Art of Deception: Controlling the Human Element of Security Kevin D. Mitnick John Wiley & So
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MCA ID-6001 (iv) PC Assembly and Hardware

Teaching . i T
t t
Scheme Credi Marks Distribution Duration of End
E S ter E inati
L|T|P C Internal Assessment . Se.amefter Total S e
Examination
slo0lo ) Maximum Marks: 40 Maximum Marks: 60 100 3 Hour
Minimum Marks: 16 Minimum Marks: 24 40 :

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To become skill enhanced in PC Assembly and Hardware devices.

Unit I | 08 Lectures
Brief history of computer based on Hardware. Computer system modules/ components and its
operations, need of hardware and software for computer to work, different hardware components within
a computer and connected to a computer as peripheral devices, different processors used for personal
computers and notebook computers.

Unit IT | 08 Lectures
Perform installation, configuration, and upgrading of microcomputer/ computer: Hardware and
software requirement, Assemble/setup microcomputer/ computer systems, accessory boards, types of
motherboards, selection of right motherboard, Installation replacement of motherboard, troubleshooting
problems with memory.

Unit ITI | 07 Lectures
Install/connect associated peripherals: Working of printers and scanners, Installation of printers and
scanners, sharing a printer over a local area network, troubleshooting printer and scanner problems,
troubleshooting hard drive problems. Drivers: Meaning, role and types.

Unit IV | 07 Lectures
Diagnose and troubleshooting of microcomputer/ computer systems hardware & software and other
peripheral equipment. Approaches to solve a PC problem, troubleshooting a failed boot before the OS i
loaded, different approaches to installing and supporting I/O device, managing faulty components,
Bootingand its types.

Course Learning Outcomes (CLOs)

e The student will be able to Assemble and set up computer systems.

e Configure and install computers. O/\ A

e Install, connect, and configure various peripheral devices.
e Diagnose and Troubleshoot issues in Computer Systems )
- Dean - Academic
PUGECCEEIINES. H.P. Technicat University
e PC Hardware: The Complete Reference Eric Cole McGraw Hill.  pjgmirpur - 177 001, HP



MCA- 6207P Lab IV: Data Structures Using C Lab
Teaching : ' kel
Sclemic Credit Marks Distribution Duration of End
E -
L|{T|P C Internal Assessment End Se':mefter Total SeresterBmmeron
Examination
Maximum Marks: 40 Maximum Marks: 60 100
4 3H

=150 2 Minimum Marks: 16 Minimum Marks: 24 40 o

Course Objectives (COs)

e To design and implement various algorithms of data structure.

Total Lab Hours: 40 (Max)

Suggested List of Practical

Topics:

1. Array
Stack

. Link Lists (linear, circular, doubly linked, inverted)

. Different Trees, Binary Search Trees

. Graph Implementation, Graph traversals

. Different File Organization

8. Sorting and Searching

Course Learning Outcomes (CLOs)

2

3

4. Queues (Simple, Circular Queue, Priority Queue)
5

6

7

e The students will be able to Implement various basic data structures and its operations.

e e
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MCA- 6208P Lab V: Java Programming Lab
Teaching e
. M .
Scheme Credit arks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment End St?mefter Total e
Examination
0lola 5 Maximum Marks: 40 Maximum Marks: 60 100 T
Minimum Marks: 16 Minimum Marks: 24 40 "
Course Objectives (COs)

e To implement java applications and programs with both Command line and GUL

Total Lab Hours: 40 (Max)

Suggested List of Practical

Topics:

AR S O . S

Operators, Control Structure and looping, Array and String

Classes and Methods, Constructors, Overloading Methods

Exception Handling

Extending Classes and Inheritance

Working with Abstract Windows Toolkit

Java Swings

Multimedia Applications

Event Handling

Event Classes and Listener Interfaces

10. Accessing Databases with JDBC

Course Learning Outcomes (CLOs)

The students will be able to develop applications to solve real world problems using Java.
Implement core java program to solve simple problems.

A
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MCA-6209P Lab VI: Web Technologies (Node.js and MongoDB) Lab
Teaching ; et
Scheme Credit Marks Distribution Duration of End
E B
L|{T|P C Internal Assessment tud S(fmefter Total PEEC e o
Examination
olol4 ) Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Course Objectives (COs)

* To design web pages by using HTML, JavaScript, Node.js and MongoDB.
Total Lab Hours: 40 (Max)

Basic to design Form in HTML

Styling Pages

Installing and configuring Web Servers
Design form in JavaScript

Event Handling in JavaScript

Install Node.js on windows.

Installing Mongo DB

Creating hosted database

2 e B e U B i R ) e

Connecting to our hosted database

Course Learning Outcomes (CLOs)

e The students will be able to learn about basic HTML and CSS.
Learn about various servers.

Learn JavaScript to program the behavior of web pages.
Design and develop web applications using Node.js.

Create and connect mongo DB to web applications.
( ~—
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MCA-6211 Training / Internship Report and Viva)
Teaching
di ks Distributi
Scheme Credit Marks Distribution Duration of End
ter E S
LT P C Internal Assessment 0 S(j,mes.ter Total Semgster Examination
Examination
5 Minimum Marks: 40 Minimum Marks: 60 100

00 Months g Minimum Marks: 16 Minimum Marks: 24 40 5 Hours

Instructions: For External Examiner: 60% marks (60 marks) will be awarded based on practical

implementation and Internship Report in final practical examination and remaining 40% marks (40 marks)

will be awarded based on viva-voce and written script.

MCA- 6212 MOOC/NPTEL /Swayam Certification/Online Certification
Teaching . il
Solicme Credit Marks Distribution Duration of End
t S ter E inati
L|T P C Internal Assessment End S?mef = Total i i e
Examination
5 Minimum Marks: 40 | Minimum Marks: 60 100
00 4 - — 3 Hours
Months Minimum Marks: 16 Minimum Marks: 24 40

Instructions: For External Examiner: 60% marks (60 marks) will be awarded based on practical

implementation and Internship Report in final practical examination and remaining 40% marks (40 marks)

will be awarded based on viva-voce and written script.
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MCA-6212(i) Analytics Computing with Python
Teaching . i
Scheme Credit Marks Distribution Disitioretbnd
S ter E inati
L|T|P C Internal Assessment End St.emefter Total s ae
Examination
Maximum Marks: 40 Maximum Marks: 60 100
4 3H
Ll Minimum Marks: 16 | Minimum Marks: 24 | 40 0

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
complusory question from section E. In the question paper, the questions avialable in sections A.B,C and D
will be covered from Unit-1, Unit-II, Unit-IIl and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)
* To analyse different types of data using Python.

Unit I | 15 Lectures
Python Fundamentals for Data Analysis: Python data structures, Control statements,
Functions, Object Oriented programming concepts using classes, objects and methods, Exception
handling, Implementation of user-defined Modules andPackage, File handling in python.

Unit IT | 15 Lectures

Data Understanding and Preprocessing: Knowledge domains of Data Analysis, understanding
structured and unstructureddata, Data Analysis process, Dataset generation, Importing Dataset: Importing
and Exporting Data, Basic Insights from Datasets, Cleaning and Preparing the Data: Identify and Handle
Missing Values.

Unit 111 | 15 Lectures
Data Processing and Visualization: Data F ormatting, Exploratory Data Analysis, Filtering, and
hierarchical indexing using Pandas. Data Visualization: Basic Visualization Tools, Specialized
Visualization Tools, Seaborn Creating and Plotting Maps

Unit IV | 15 Lectures
Mathematical and Scientific applications for Data Analysis: NumPy and SciPy Package,
Understanding and creating N-dimensional arrays, Basic indexing and slicing, Boolean indexing, F ancy

indexing, Universal functions, Data processing using arrays, File input and output with arrays.

Course Learning Outcomes (CLOs)

e The students will be able to prepare data for analysis, perform simple statistical analysis, create
meaningful datavisualizations, and predict future trends from data.

Suggested Readings

e David Ascher and Mark Lutz, Learning Python, Publisher O’Reilly Media.

* Reema Thareja, “Python Programming using Problem Solving approach”, Oxford University press.

e Wes Mckinney “Python for Data Analysis”, First edition, Publisher O’Reilly Media.

Further References
e Allen Downey, Jeffrey Elkner, Chris Meyers, Learning with Python, Dreamtech Press
* David Taieb,” Data Analysis with Python: A Modern Approach “Ist Edition, Packt Publish
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MCA-6212(ii) Front End Design and Development

Teaching
it ks Distributi
Scheme Credi Marks Distribution Duration of End
S ter E inati
L[| T |-P C Internal Assessment Iind St.emes.ter Total e et
Examination
Maximum Marks: 40 Maximum Marks: 60 100
41010 4 = — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
complusory question from section E. In the question paper, the questions avialable in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-TV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e To design various interactive websites, user interactive applications using HTML, CSS, and JavaScript.

UnitI | 15 Lectures
Introduction: Internet, Internet Protocol, HTML, HTML Tags, Introduction to HTMLS5, New elements,
Video/DOM, Audio, Drag and Drop, Canvas/SVG, App Catch, SSE and Tags. Styling Pages (CSS), CSS
Properties, Box Model. Introduction to Dreamweaver: Dreamweaver tools, Image Processing
Tools.Frames, Working with Hyperlinks, Images and Multimedia, Working with Forms, and controls.
Unit IT | 15 Lectures
Styling Pages (CSS): Introduction, CSS Properties, Box Model. XML: XML Schema, Custom Markup
Language. Introductionto server: Types of Servers, Types of virtual server, Installing and configuring
Web server (Apache/Tomcat/Glassfish/IIS.

Unit 11T [15 Lectures
Introduction to Java Script: Basic functions, validating form using JavaScript, Enhancing form with

JavaScript, JavaScriptLibraries.
Unit IV | 15 Lectures

PHP: Overview of server-side scripting, phpinfo (), Form handling, File handling, cookies, Session
Tracking; Database access using PHP and MySQL: Connecting to database-server, selecting database;
creating query, reading records from database,storing records in database.

Course Learning Outcomes (CLOs)

e The students will be able to construct responsive website using HTML, CSS, and JavaScript.
e To connect a web application to backend server data.

Suggested Readings

e Robert Sebesta, “Progrétmming with World Wide web” Pearson.
e John Duckett, “Beginning with HTML, XHTML, CSS and JavaScript” Wiley Wrox

Further References
e Deitel a‘r‘ld Deitel, “XML How to Prog‘ram , Peaison. . DF A - Academic ‘ )
o Shroff, “Dreamweaver CS6 the Missing Manual”, Publishers and Dﬁ ultgg'\nical University
e “Adobe Dreamweaver CS room In a Book”, Person. H. r-nierI’ _177 001, HP
e “Photoshop CC The Missing Manual”, Shroff Publishers and Distribu?ors.



MCA-6212(iii) Big Data Analytics

Teaching
Credit Marks Distributi
Scheme redi S o Duration of End
End S t. Semester Examinatio
L|T|P C Internal Assessment " ?mef er Total Ty
Examination

Maximum Marks: 40 Maximum Marks: 60 100
Minimum Marks: 16 Minimum Marks: 24 40

3 Hours

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
complusory question from section E. In the question paper, the questions avialable in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

* To make students comfortable with tools and techniques required in handling large number of datasets.

Unit I | 15 Lectures
Introduction to Big Data and Hadoop: Types of Digital Data, Introduction to Big Data, Big Data
Analytics, History of Hadoop, Apache Hadoop, Analyzing Data with Unix tools, Analyzing Data with
Hadoop, Hadoop Streaming, Hadoop Echo System, IBM Big Data Strategy, Introduction to Infosphere
Big Insights and Big Sheets.

Unit I1 | 15 Lectures
HDFS (Hadoop Distributed File System): The Design of HDFS, HDFS Concepts, Command Line
Interface, Hadoop file system interfaces, Data flow, Data Ingest with Flume and Scoop and Hadoop
archives, Hadoop I/O: Compression, Serialization, Avro, and File-Based Data structures. Map Reduce:
Anatomy of a Map Reduce Job Run, Failures, Job Scheduling, Shuffle and Sort, Task Execution, Map
Reduce Types and Formats, Map Reduce FeaturesValues.

Unit IIT | 15 Lectures
Pig: Introduction to PIG, Execution Modes of Pig, Comparison of Pig with Databases, Grunt, Pig Latin,
User Defined Functions, Data Processing operators. Hive: Hive Shell, Hive Services, Hive Megastore,
Comparison with Traditional Databases, HiveQL, Tables, Querying Data and User Defined Functions.
HBase: HBasics, Concepts, Clients, Example, HBase Versus RDBMS. Big SQL.

Unit IV | 15 Lectures

Data Analytics with R Machine Learning: Introduction, Supervised Learning, Unsupervised
Learning, Collaborative Filtering. Big Data Analytics with BigR.

Course Learning Outcomes (CLOs)

e To Understand the Big Data Platform and its analytics in the real world.

e Analyze the Big data framework like Hadoop to efficiently store and process big data to generate
analytics.

Suggested Readings

* Tom White “Hadoop: The Definitive Guide” Third Edit on, O’reily Media.
e Seema Acharya, Subhasini Chellappan, "Big Data Analytics" Wiley.
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Further References
e Michael Berthold, David J. Hand, "Intelligent Data Analysis”, Springer.
e Jay Liebowitz, “Big Data and Business Analytics” Auerbach Publications, CRC Press.



MCA-6213(iv) Digital Marketing

Teaching
. ) ks Distributi
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment 2 S(j,mefter Total Spbeiit TAnanaton
Examination
4lolo 4 Maximum Marks: 40 Maximum Marks: 60 100 Il
Minimum Marks: 16 | Minimum Marks: 24 | 40 ours

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections AB,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

e Being SMART (specific, measurable, achievable, relevant and time related so that people can withstand
against competitors.

 To provide conceptual as well as practical knowledge of Automata theory and various other theories used in
computation.

UnitI ] 15 Lectures
HTML: Introduction, HTMLS5, Audio Elements, Video Elements, Organizing Elements. Scripting
Documents: Dynamic Document content, Document properties, Legacy DOM, Document
Collections, Overview of the W3C DOM, traversing a Document, Finding Elements in a Document,
modifying a Document, Adding Content to a Document Example.

Unit IT | 15 Lectures
Cascading Style Sheets and Dynamic HTML: Overview of CSS, CSS for DHTML Scripting inline
Styles, Scripting computedstyles, Scripting CSS Classes, Scripting Style Sheets, Java Script, and XML:
Obtaining XML Documents, Manipulating XML with the DOM AP], Transforming XML with XSLT
querying XML with X path, Serializing XML, Example, XML and Web services.

Unit 111 | 15 Lectures
Search Engine Optimization (SEO): Searching Engine Marketing, Search Engine Optimization,
Measuring SEO Success, Mapping with SEO Journey, Search Advertising: Online Advertising Payment
Models, Search Advertising (Desktop & Mobile Devices), Planning & Executing a search Advertising
Camping, Strategic Implications of Advertising on the search Network.

Unit IV | 15 Lectures
E-Mail Marketing: E-Mail Marketing in India, what is E-Mail Marketing? E-Mail Marketing Strategy,
Executing E-MailMarketing, Internet Marketing: Internet Marketing Strategy, Content Marketing|
Content Marketing in India.

Course Learning Outcomes (CLOs)

e The students will be able to explain about web pages with basic HTML tags using CSS and XML
e Demonstrate advanced practical skills in common digital marketing tools such as SEO.

Suggested Readings

e The Art of Digital Marketing: The Definitive Guide to Creating Strategic, Targeted, and
Measurable OnlineCampaigns, Ian Dodson, Wiley, 2016
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e Programming the World Wide Web, Robet W Sebesta, Pearson, 8th edition, 201

Further References
e Fundamentals of Digital Marketing, Second Edition, Pearson Paperback, 2019.
e Internet Marketing- A Practical approach in the India Context by Moutusy Maity, Oxford.

e Java Script: The Definite Guide David Flanagan, O’ Reilly Publisher.
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Model Question Papers
[Total No. of Question] [Total No. Pages =2]
MCA 1% Semester Examination
Universal Human Values and
Professional Ethics
UHV-6100
Time: 3 Hours Max. Marks: 60

The candidates shall limit their answer precisely within the answer boolk (40 pages) issued to them and no

supplementary/continuation sheet wil] be issued.

Note: Attempt five questions in all., Question no. 9 in Section E is compulsory. Rest attempt one each
from the section A, B, C and D.

SECTION -A
1. What do you mean by value education? Explain the need of value education in technical and
other professional institutions in India. ' (12)
OR

2. In the below cases what is basic aspiration? Justify your answer.

a) “I'want to become a Computer Professor.”
b) “I'want to do research in Google Research Centre.”
¢) “I want to serve the Society.”

d) “I'want to earn a lot of money and fame” (12)
SECTION - B
3. What is our present attitude towards the Body? What are its consequences? Explain the programs
to take care of the body. (12)
OR

4. Why is it important to study yourself? Explain the activities of imaging, analysing and selecting /
tasting with diagram and with the help of an example, show how are they related. ‘
(12)

SECTION - C

5. Explain the feeling of care and guidance, glory, reverence, and gratitude. (12)

'\/Q//'-
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OR

6. Define affection. How does affection lead to harmony in the family? What is the role of physical

facilities in the fulfilment of this feeling? (12)
SECTION -D
7. What are the values in interaction of human beings with the material things? Give one example
of each. (12)
OR

8. What do you mean by the holistic alternative? What is the vision for the holistic alternative?
(12)

SECTION- E
9. Explain the following:

(a) Self-exploration

(b) Happiness and Prosperity

(c) Self (‘I’) and Body

(d) Interconnected

(e) Mutual Fulfillment

(f) Holistic Alternative 2x6=12)

END OF THE PAPER



[Total No. of Question] [Total No. Pages =2]
MCA 2nd Semester Examination

Data Structure Using C
MCA-6201
Time: 3 Hours Max. Marks: 60

The candidates shall limit their answer precisely within the answer book (40 pages) issued to them and no -

supplementary/continuation sheet will be issued.

Note: Attempt five questions in all. Question no. 9 in Section E is compulsory. Rest attempt one each from

the Section A, B, C and D.

Section —A
1. (a)What is the difference between pointer to an array and array of pointers? (6)
(b)Explain the features of object-oriented programming. (6)
or

2. (a)Whatis the difference between call by value and call by reference? Explain with a suitable
program. (6)

(b)Write a program in C++ or Java to search the minimum and the maximum element in an array?
(6)
Section —B

3. (a) What is stack? Why is stack called LIFO data structure? (6)

(b) Write a program to convert the infix expression to prefix expression using C++ or Java. (6)

or

4. (a). Explain circular queue with its advantages. (6)

(b). Write a program to implement circular queue in Java or C++. 6)
Section —C

5. (a)What is a binary tree? Write a Java or C++program to implement binary search tree. (6)

(b)Prove that total number of edges of a complete binary tree with n-terminal node is 2(n-1). (6)

or



6. (a). Write a Java or C++ program to check whether undirected graph is connected using depth first
searching. (6)

(b). Write a Java or C++ program to check whether directed graph is connected using breadth

first searching. (6)
Section —D
7. (2)What is sorting? Define various sorting techniques. 6)
(b). Write the differences between linear search and binary search. 6)
or
8. (a). What is quick sort? Write its algorithm and efficiency. 6)
(b). What is heap sort? Sort the given data using heap sort. (6)

40, 25, 35, 49, 10, 92, 83, 32

Section —E
9. Explain the following:
Sparse arrays

b. Inverted list

c. Push & Pop

d. Binary search

e. Priority queue

f.  Algorithm complexity (6x 2=12)

END OF THE PAPER
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[Total No. of Questions = 9] [ Total No. of Pages =1 ]

MCA 2nd Semester Examination
Computer Networks
MCA- 6204
Time: 3 Hours Max.Marks:60
The candidates shall limit their answer precisely within the answer book (40 pages) issued to them and

no supplementary/ continuation sheet will be issued.
Note: Attempt 5 questions in all. Question no.9 in section E is compulsory. Rest attempt one each from

section A, B, C and D.

SECTION -A

1. Distinguish between TCP/IP and OSI reference model. Which model is more popular and why?
What are the different types of transmission technology? Explain different types of networks

based on transmission technology. 12)
SECTION-B

3. How bit-oriented protocol HDLC is used for communication over point-to-point and multipoint links.
4. What is point-to-point protocol? How does point-to-point protocol work on Data link Layer? (12)

SECTION-C

5. Differentiate among Unicasting, Multicasting and Broadcasting.

6. Write a short note on Network Design issues. (12)
SECTION-D

7. Explain Q0S? What are the techniques used to improve QOS?
8. Draw and explain the relation between Network layer, Transport layer and Application Layer.(12)

SECTION-E

9. Short answer type question

Jitter
DNS
Telnet

Firewall
Modem (6*2=12)

Bus topology
\‘Q(v/\@//;
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[Total No. of Questions = 9] , [ Total No. Pages =2]
MCA 2nd Semester Examination
Discrete Mathematics
MCA- 6104
Time: 3 Hours Max.Marks:60
The candidates shall limit their answer precisely within the answer book (40 pages) issued to them and no
supplementary/ continuation sheet will be issued.
Note: Attempt 5 questions in all. Question n0.9 in section E is compulsory. Rest attempt one each from
section A, B, C and D.

SECTION -A

1. (a) Out of 100 persons, 45 drink tea and 35 drink coffee. If 10 persons drink both, how many drink
neither tea nor coffee?
(b) Define propositional and predicate logic.
(c) What are the properties for a relation to be an equivalence relation?
or
2. (a)ln a lottery game, there are 2 winners for every 100 tickets sold. If a man buys 10 tickets what
are the chances that he is a winner?
(b) Define fields and subgroups.
(c)Define nested quantifiers.

(3*4=12)

SECTION - B
3. (a) Explain pigeonhole principle in detail.
(b)Explain Inclusion - exclusion principle with theorems and example.
(c)Write difference between Integral domain and fields.
or
4. (a)Define mathematical induction.
(b) What are the various applications of permutation and combinations?
(¢) A zip code contains 5 digits. How many different zip codes can be made with digits 0-9 if no
digit is used more than once and the first digit is not 0? (3*4=12)

SECTION-C

5. (a)How can you check the connectivity of graph? Explain with algorithm and example?
(b)Explain the Konigsberg problem in detail.

or

6. (a) What is a spanning tree? Find the minimum spanning tree of the following graph.

Dearl - Academic
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(b) Write a short note on:
Weighted graph and Bipartite graph.

SECTION-D

7. (a)Define term optimization and explain mathematical model in detail.

(b) Write short note on
1 simplex method
2 dual simplex method
or

8. (a)Explain PERT-CPM in detail with diagram representation.
(b) Explain the procedure to find critical path calculation in detail.

SECTION-E
9. Explain the following: ‘
(a) Edges, Depth/Height, and level in trees.
(b) Indegree in graph
(c) Semigroups
(d) Symmetric relation
(e) Prefix codes.

END OF PAPER
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MCA-7301 Operational Research
Teaching X e e
Scheme Credit Marks Distribution Duration of End
E t S ter E inati
L|T|P C Internal Assessment rd S?mef o Total SIS A Auon
Examination
3 gt e 3 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)
® This course explains various optimization problems and techniques to address those problems.

® To understand game theory and Queueing theory.

Unit I | 08 Lectures
Linear programming problems: Introduction, Uses and Limitations ,Mathematical formulation
graphical method of solution and some exceptional cases, Canonical and standard form of LPP, simplex
method, Artifical variable techniques (Big M), Two Phase of Simplex Method, Problem of Degeneracy.
Unit I1 | 08 Lectures
The Dual Simplex Method: Dual and Primal Problem, Duality and Simplex Method , Transportation
and Assignment problems, Traveling salesman Problem. CPM & PERT: Project scheduling, Critical path
calculations, Crashing.

Unit I ; | 07 Lectures
Game Theory: Introduction, two-person zero-sum games, some basic terms, the maxmini minimax
principle, games without saddle points-Mixed Strategies, graphic solution of 2*n and m*2 games|
dominance property. Queueing theory: Basic structure of queuing systems, roles of the Poisson and
exponential distributions, classification of queues basic results of M/M/1: FIFO systems, extension to
multi-server queues.

Unit IV | 07 Lectures
Inventory Control: Introduction, Inventory Control, Selective Control Techniques, ABC analysig
Procedure, Economics lot size problems, Problem EOQ with shortage, Inventory Control Techniques
uncertain demand, Stochastic Problems.

Course Learning Outcomes (CLOs)

e The students will be able to gain the knowledge of optimization techniques.

o Get the skill to apply optimization techniques to address the real time problems.

Suggested Readings
e Taha.H.A ,Operation Research : An Introduction, McMilan publishing Co., 1982. 7th ed

e Ravindran A, Philips D.T & Solbery.J.J, Operations Research: Principles and practice, John Wiley
& Sons, New York, 1987.

Further References

e Frank S. Budnick, Dennis Mcleavey and Richard Mojena, Principles of Operations Research for

Management. All India Traveler Book seller, Delhi.
@&Qﬁ
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MCA-7302 Analysis and Design of Algorithms
Teaching 2 SRl
Schente Credit Marks Distribution Duration of End
S ter E inati
L T|P C Internal Assessment End S?mefter Total HpesicE R adon
Examination
3100 3 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
r
Minimum Marks: 16 Minimum Marks: 24 40 e

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

The main objective of this course is to describes major algorithmic techniques and mention problems for which
each technique is appropriate.
Unit I | 08 Lectures
Performance analysis of Algorithm and Recurrences: Time and Space complexities, Asymptotic
Notation, Recurrence Relations. Design Techniques: Divide and Conquer, Greedy Algorithms,
Backtracking, Branch and Bound.

Unit IT | 08 Lectures
Lower Bound Theory: Comparison Tree, Lower Bound through Reductions. Graph Algorithms:
Breadth First Search, Depth First Search, Shortest Paths, Maximum Flow, Minimum Spanning Trees.

Unit III | 07 Lectures
Introduction to NP-Completeness: The class P and NP, Polynomial reduction, NP- Completeness
Problem, NP-Hard Problems. Advanced Algorithms: Approximation Algorithms, Randomized
algorithms.

Unit IV | 07 Lectures
String Matching Algorithm: Introduction, The naive string matching algorithm, The Rabin-Karp
algorithm, String Matching with finite automata, The Knuth-Morris-Pratt algorithm.

Course Learning Outcomes (CLOs)

e The student will be able to understand how the choice of data structures and the algorithm design methods
impact the performance of programs.
Suggested Readings:
e Alfred V. Aho, Jeffrey D. Ullman (2001), Principles of compiler design, Indian student edition, Pearson
Education, New Delhi, India.



e MCA-7303 Cloud Computing
Teaching . s
Sehetie Credit Marks Distribution Duration of End
t S ter Examination
L|T|P C Internal Assessment Bid S?me§ e Total e Y
Examination
Maximum Marks: 40 Maximum Marks: 60 100
3H

: J I ;i Minimum Marks: 16 Minimum Marks: 24 40 o

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections AB,Cand D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole

S

yllabus.
Course Objectives (COs)

e The main objective of this course is to provide conceptual as well as practical knowledge of basic of
Cloud Computing, Various Cloud Computing terminologies and Platforms. After completing the course the
student should be competent in cloud computing concepts and platforms.

Unit I | 08 Lectures

Introduction to Cloud Computing: Overview, NIST features, Historical Development, Need for Cloud
Computing, Principles of Cloud Computing, Challenges and Risk of Cloud Computing. Advantages and
Drawbacks. Cloud Computing Architecture and Reference Model : NIST Cloud Computing Reference
Architecture, IBM Cloud Computing Reference Architecture, DMTF Cloud Service Reference
Architecture, Cloud applications.

Unit II | 08 Lectures

Cloud Models: Service Model: IaaS, PaaS, SaaS, Other Service Models, Deployment Model: Cloud
Deployment Models: Private Cloud, Public Cloud, Community Cloud, Hybrid Cloud Virtualization
Technology: Virtualization Structures and Mechanisms, Hypervisor, Type 1 Hypervisor 1 Type 2
Hypervisor, Approaches of Virtualization Types of Virtualizations, Multi-Tenancy, Mobile Computing.

Unit ITT | 07 Lectures

Cloud Database NoSQL : Relational, Non-Relational vs. DBaaS Cloud Database, Cloud Database
Architectures, Cloud Databases, Amazon Dynamo Database, HBase, Cassandra, Google Big Table, Hive,
MongoDB. Cloud File System: Google File System (GFS) Vs Hadoop Distributed File System (HDFS)

Unit IV | 07 Lectures

Cloud Security: Cloud Information Security Fundamentals, Security Challenges, Infrastructure Security,

Cloud computing security architecture.

Course Learning Outcomes (CLOs)
e To analyse the problems and challenges associated with building distributed computing applications

e Design high performance and cloud applications to support scalable online services.

Suggested Readings
 Pawan Thakur, Susheela Pathania “Cloud Computing”, Satya Prakashan New Delhi.

e Ronald Krutz and Russell “Cloud Security Dean Vines”, Wiley-India.
e Tim Malhar, S.Kumara Swammy ,“Cloud Security and Privacy” Latif(SPD,0’REILLY).
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MCA-7304 Mobile Application Deployment
Teaching . SR
Scheme Credit Marks Distribution Duration of End

End S t S ter E inati

L|T|P C Internal Assessment " e‘:mef - Total R L
Examination

3100 3 Maximum Marks: 40 Maximum Marks: 60 100 T H

u
Minimum Marks: 16 Minimum Marks: 24 40 e

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks. The
question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions of 12 marks
each and Section E has short answer type questions consisting of six parts of 02 marks each. The candidates will
attempt five questions in all, i.e. one question each from sections A,B,C, D and the compulsory question from
section E. In the question paper, the questions available in sections A.B,C and D will be covered from Unit-I, Unit-
I1, Unit-III and Unit-IV respectively and Section-E will covered the whole syllabus.

Course Objectives (COs)
e The objectives of this course is to facilitate students to understand android SDK.

e To help students to gain a basic understanding of Android application development.

Unit I | 08 Lectures
Introduction to Android: The Android Platform, Android SDK, Eclipse Installation, Android
Installation, Building you First Android application, Understanding Anatomy of Android Application,
Android Manifest file.

Unit 11 | 08 Lectures
Android Application Design Essentials: Anatomy of an Android applications, Android terminologies,
Application Context, Activities, Services, Intents, Receiving and Broadcasting Intents, Android Manifest
File and its common settings, Using Intent Filter, Permissions

Unit I1I | 07 Lectures
Testing Android applications, Publishing Android application, Using Android preferences, Managing
Application resources in a hierarchy, working with different types of resources.

Unit IV | 07 Lectures
Using Common Android APIs: Using Android Data and Storage APIs, Managing data using Sqlite,
Sharing Data between Applications with Content Providers, Using Android Networking APIs, Using
Android Web APIs, Using Android Telephony APIs, Deploying Android Application to the World.
Course Learning Outcomes (CLOs)
e The student will be able to identify various concepts of mobile programming that make it unique from
programming for other platforms.

e Deploy applications to the Android market place for distribution.

Suggested Readings:
e Lauren Darcey and Shane Conder, “Android Wireless Application Development”, Pearson  Education, 2nd ed.
(2011).

e Android Application Development All in one for Dummies by Barry Burd, Edition.
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MCA-7305(i) Compiler Design
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment End Se.emefter Total s v
Examination
4lolo 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks,
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-1, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)
e The main objective of this course is to introduce the basic theory underlying the different components and
phases of a compiler like parsing, code generation etc..

Unit I | 08 Lectures
Introduction to compilers and interpreters — Overview of compilation and different phases, Issues
in compilation — structure of a compiler — compiler writing tools — bootstrapping — notations and
concepts for languages and grammars — regular expressions — context free grammar, derivations and
arse trees, BNF notations.
Unit IT | 08 Lectures
Context of a lexical analyzer: Construction of lexical analyzer, deterministic and non-deterministic finitd
automata. Syntax analyzer, context free grammars, top down parsing, brute force parser, recursive
descent parser, LL(1) parser, Bottom up parsing, operator precedence parsing, simple precedence parsing,
LR parser, LALR parser, YACC — the parser generator.
Unit 111 | 07 Lectures
Compile time error handling: Error detection, reporting, recovery and repair. Intermediate languages,
postfix notation, syntax trees, parse trees, three address code, triples and indirect triples. Translation of
assignment statements, Boolean expressions, Syntax Directed Definition, S-attributed, L-attributed,
translation Scheme, Applications of Syntax directed translation.
Unit IV | 07 Lectures
Run time storage management: Storage allocation and referencing data in block structured language)
storage allocation. Code optimization, sources of optimization, loop optimization, DAG and optimization
of basic blocks. Code generation, a machine model, next use information register allocation and
assignment, a simple code generator, code generation from DAG’s, Peephole optimization.
Course Learning Outcomes (CLOs)

® The student will be able to use formal grammar to specify the syntax of language and understand key
issues of ambiguity and associativity.
Suggested Readings:
e Alfred V. Aho, Jeffrey D. Ullman (2001), Principles of compiler design, Indian student edition, Pearson
Education, New Delhi, India.
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MCA-7305(ii) Data Warehouse and Mining
Teaching
; ks Distributi
Scheme Credit Marks Distribution Duration of End
ter E inati
L|T|P C Internal Assessment End Se'mefter Total Benics(e A atun
Examination
4 0 0 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60
marks. The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have
2 questions of 12 marks each and Section E has short answer type questions consisting of six parts of
02 marks each. The candidates will attempt five questions in all, i.e. one question each from sections
A,B,C,D and the compulsory question from section E. In the question paper, the questions available in
sections A.B,C and D will be covered from Unit-I, Unit-II, Unit-IIl and Unit-IV respectively and
Section-E will covered the whole syllabus.
Course Objectives (COs)

e Interpret the problem in real time applications, and apply the appropriate data mining
technique for effective results.

Unit I | 08 Lectures
Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of Data Mining
systems, Major issues in Data Mining, Data Warehouse and OLAP Technology for Data Mining Data
Warehouse, Multidimensional Data Model, Data Warehouse Architecture, Data Warehousg
Implementation, Further Development of Data Cube Technology, From Data Warehousing to Data
Mining.

Unit 11 | 08 Lectures
Data Preprocessing: Needs Preprocessing the Data, Data Cleaning, Data Integration and
Transformation, Data Reduction, Discrimination and Concept Hierarchy Generation, Online Data
Storage. Data Mining Primitives, Languages, and System Architectures: Data Mining Primitives, Data
Mining Query Languages. '

Unit ITI | 07 Lectures
Concepts Description: Characterization and Comparison: Data Generalization and Summarization-Based
Characterization, Analytical Characterization: Analysis of Attribute Relevance, Mining Class
Comparisons: Discriminating between Different Classes, Mining Descriptive Statistical Measures in Largg
Databases.

Unit IV | 07 Lectures
Classification and Prediction-1: Issues Regarding Classification and Prediction, Classification by
Decision Tree Induction, Bayesian Classification, Rule-Based Classification, Classification by Back
propagation. Classification and Prediction-2: Support Vector Machines, Association Classification,
Other Classification Methods, Prediction, Accuracy and Error Measures, Evaluating the Accuracy of a
Classifier or Predictor
Course Learning Outcomes (CLOs)

e The student will be able to describe concepts of data mining and its functionalities.

e Explain the primitives and query languages of data mining

Suggested Readings
® Pang- Ning Tan, Michael Steinbach, Vipin Kumar, “Introduction to Data Mining”, Lst Edition,

Pearson Education,2012.
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MCA-7305(iii) Ethical Hacking
Teaching . Soqme
Seliine Credit Marks Distribution DeitioneE B

E t S ter E inati

L|T|P C Internal Assessment -~ Se.tmes er Total s
Examination

4 0 0 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours

Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks. The
question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions of 12
marks each and Section E has short answer type questions consisting of six parts of 02 marks each. The
candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the compulsory
question from section E. In the question paper, the questions available in sections A.B,C and D will be covered
from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole syllabus.

Course Objectives (COs)

e The main objective of this course is explaining the objectives of ethical hacking and understands
various password attacks. Discuss the fundamental ideas of database attacks.

Unit I | 08 Lectures
Ethical Hacking Overview: Hacking Life Cycle, Legal Issues in Ethical Hacking, Hacking
Terminology, Gathering Facts, CP/IP Concepts Review, Network and Computer Attacks. Network
Enumeration and Foot Printing: DNS Query, WHOIS Query, OS Finger Printing, Banner Grabbing|
CERT-In Guideline: CERT-In Guideline for Securing Wireless Access Points/Routers, Credit Card,
Email, Web Server Security, Auditing and Logging, Securing Home Computers, SQL Server Security.
Unit I1 | 08 Lectures
Programming For Security Professionals: Web Application Vulnerabilities, Buffer Overflow Attack,
Session Hijacking. Code Injection Attacks: Cross Site Scripting (CSS) Attack, SQL injection Attack.
Required Lab goals: Basics, Information Required to Attack Target, Finding Critical Bugs in Servers.
Unit I11 | 07 Lectures
Types of Hacking : Password Hacking, Windows Hacking, Logging by Pass, Network Hacking, and
Anonymity and Email Hacking. Web Servers Hacking, Session Hijacking, Surveillance, Desktop, Server
and OS Vulnerabilities Required Lab. Goals: Methods of Password Encryption and Decryption learn to
remain anonymous over the Internet.
Unit IV | 07 Lectures
Database Attacks, Hacking Wireless Networks, Cryptography, Network Protection Systems, Trojan and
Backdoor Applications, Legal Resources, Virtualization and Ethical Hacking. Required Lab Goals: ways
to maintain access to a system using Trojan and backdoor, attacking database server and wireless
networks

Course Learning Outcomes (CLOs)

e The students will be able to student will be able to understand basic ethical hacking terminology.

e Ability to identify type of attack. Ability to understand the ways to secure password and databases.

Suggested Readings
e Stuart McClure Joel Scambray, Solutions, George Kurtz -Hacking Exposed— Network Security
Secrets &solutions.

e Ethical Hacking and Network Defence, Michael T. Simpson, Kent Backman, James Corley.
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MCA-7305(iv) Machine Learning
Teaching
dit Marks Distributi
Scheme Credi arks Distribution Ditation ot End
¢ o
L|T]|P C Internal Assessment End Se.emefter Total Semester Fxaminafion
Examination
4 0 0 4 Maximum Marks: 40 Maximum Marks: 60 100 TH
Minimum Marks: 16 Minimum Marks: 24 40 e

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60
marks. The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have
2 questions of 12 marks each and Section E has short answer type questions consisting of six parts of
02 marks each. The candidates will attempt five questions in all, i.e. one question each from sections
A,B,C,D and the compulsory question from section E. In the question paper, the questions available in
sections A.B,C and D will be covered from Unit-I, Unit-II, Unit-IIl and Unit-IV respectively and
Section-E will covered the whole syllabus.
Course Objectives (COs)

e This course will serve as a comprehensive introduction to various topics in machine learning. At the
end of the course, the students should be able to design and implement machine learning solutions to
classification, regression, and clustering problems; and be able to evaluate and interpret the results
of the algorithms.

Unit I | 08 Lectures

Introduction: History of Machine Learning, Programs Vs learning algorithms, Machine Learning
definition, types of learning, hypothesis space and inductive bias, evaluation, cross-validation, Instance
based learning, Feature reduction, Collaborative filtering-based recommendation, Gradient Descent

learning.
Unit I1 | 08 Lectures

Supervised Learning: General notions - Bayes optimality, curse of dimensionality, overfitting and
model, selection, bias vs. variance tradeoff, generative vs. discriminative for parameter estimation,

feature selection.
Unit ITI | 07 Lectures
Unsupervised Learning: Clustering and density estimations - Kmeans/vector quantization, mixture

models, Dimensionality reduction - linear and nonlinear methods, Principal components analysis.
Unit IV | 07 Lectures

Deductive Learning: Probability theory and Bayes rule. Naive Bayes learning algorithm. Parameter
smoothing. Generative vs. discriminative training. Logistic regression. Bayes nets and Markov nets for
representing dependencies.

Course Learning Outcomes (CLOs)

e The students will be able to understand the fundamental concepts in machine learning and
popular machine learning algorithms.

-Suggested Readings
e Introduction to Machine learning, Nils J.Nilsson .

e Machine learning for dummies, IBM Limited ed, by Judith Hurwitz and Daniel Kirsch.
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MCA-7305(v) Introduction to Quantum Computing
Teaching ’ S S
Soheme Credit Marks Distribution Duration of End
S ter E inati
L|T|P C Internal Assessment Hnd Se'mefter Total S RO
Examination
Maximum Marks: 40 Maximum Marks: 60 100
3H

. g g % Minimum Marks: 16 Minimum Marks: 24 40 e

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-1I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs)

* The main objective of this course is basic introduction to quantum mechanics, linear algebra and
familiarity with the Dirac notation is provided first to get one’s quantum moorings right . This is then
followed by an introductory treatment of quantum computation and quantum information covering
aspects of quantum entanglement, quantum algorithms, quantum channels. Rudimentary quantum
computing is introduced using the IBM quantum computer and associated simulators.

Unit I 08 Lectures

Introduction: Elementary I quantum mechanics:, linear algebra for quantum mechanics, Quantum states
in Hilbert space, The Bloch sphere, Density operators, generalized measurements, no-cloning theorem.

Unit I | 08 Lectures
Quantum correlations: Bell inequalities and entanglement, Schmidt decomposition, super dense coding,
teleportation. Quantum cryptography: Quantum key distribution.

Unit ITT | 07 Lectures
Quantum gates and algorithms: Universal set of gates, quantum circuits, Solovay-Kitaev theorem,
Deutsch-Jozsa algorithm, factoring.
Unit IV | 07 Lectures
Programming a quantum computer: The IBMQ, coding a quantum computer using a simulator to carry
out basic quantum measurement and state analysis.
Course Learning Outcomes (CLOs)
e The students will be able to provide a self-contained, comprehensive introduction to quantum computing,
focusing on the design and analysis of quantum algorithms, as well as covering topics in quantum information
and quantum cryptography, such as: quantum teleportation, quantum money, and post-quantum cryptography.

Suggested Readings
e Quantum Computation and Quantum Information, M. A. Nielsen & I.Chuang, Cambridge University
Press .

e Quantum Computing, A Gentle Introduction, Eleanor G. Rieffel and Wolfgang H. Polak MIT press
(2014).




MCA-7306(i) Internet of Things(IoT)
Teaching . e iy
t
Scheme Credi Marks Distribution Duration of End
¢ .
LliTlp C TritesaalAbs saaoiont End Sc.emefter Total Semester Examination
Examination
alolo 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hour
Minimum Marks: 16 Minimum Marks: 24 40 S

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.
Course Objectives (COs)
e To introduce the terminology, technology and its applications.

e To introduce the implementation of web-based services on IoT devices.
Unit I | 08 Lectures

Introduction: Definition and Characteristics of IoT: Sensors, Actuators, Challenges of IoT, Advantages
and Disadvantages of IoT, How ToT Works? Application of IoT: IoT Smart Home Applications,

Wearable Applications, Smart City Applications, Smart Grids Applications, Industrial Internet
Applications, Connected Health (Digital Health) Applications, Smart Retail Applications, Transportation
Application, Education Applications, Government Applications, Smart Agriculture Applications .
Unit I1 | 08 Lectures
IoT Architecture and Protocols: Introduction, Functional Blocks of IoT, IoT Architecture, IoT Protocol
Physical Design of IoT: What is [oT Design, Industry 4.0 Design Principles, IoT Design Tools, Physical
Design of IoT. Logical Design of IoT: IoT Functional Blocks, Communication Models, IoT
Communication APJs.
Unit I1I | 07 Lectures
Understanding Basics of Arduino IDE: Features, Types of Arduino, Exploring Arduino Uno,
Installation and Understanding Basics of Arduino IDE, Structure of Arduino Program, Collecting and
Showing Data through Serial Port. Basics of C Language using Arduino IDE: Loops and Control
Statement, Function in C using Arduino.
Unit IV | 07 Lectures
Practical Using Arduino Interfacing Sensors: Interfacing Light Emitting Diode (LED) - Blinking Led,
Interfacing Button and Led-Led Blinking When Button is Pressed, Interfacing Temperature Sensor
(LM35), Interfacing Temperature & Humidity Sensor (e.g. DHT11), Interfacing Liquid Crystal Display
(LCD) Display Data Generated by Sensor on LCD.

Course Learning Outcomes (CLOs)

e The student will be able to understand the IoT value chain structure (device, data cloud), applicationareas
and technologies involved. Understand IoT sensors and technological challenges faced by IoTdevices.

Suggested Readings:
e Pawan Thakur, Susheela Pathania, “Internet of Things (IoT)”, Satya Prakashan, New Delhi.
e Peter Friess,' Internet of Things — From Research and Innovation to Market Deployment', River Publishers, 2014.




MCA-7306(ii) Soft Computing
Teaching . sairai s
Scheme Credit Marks Distribution Disstion of B
ter E inati
J CUR1[  ) 2 C Internal Assessment Bl Se.mefter Total Semester Bxamunation
Examination
4lo0lo 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40 "

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.

Course Objectives (COs):
e Introduce students to soft computing concepts and techniques and foster their abilities in designing and
implementing soft computing based solutions for real world and engineering problems.
Unit I | 08 Lectures
Introduction: Neural Networks, Application Scope of Neural Network, Fuzzy Logic, Genetic
Algorithm, Hybrid Systems and Soft computing. Artificial Neural Network: Fundamental Concept,
Evolution of Neural Networks, Basic Models of Artificial Neural Network, Important Terminologies
of ANNs, McCulloch-Pitts Neuron, and Hebb Network.
Unit 1T | 08 Lectures
Introduction to Fuzzy Logic, Classical Sets and Fuzzy Sets: Introduction to Fuzzy logic, Classical Sets
(Crisp Sets), Operations of Classical Sets, Fuzzy Sets Operations. Classical Relations and Fuzzy
Relations: Cartesian Product of Relation, Classical Relation, Fuzzy Relations, Tolerance and Equivalence
Relations, No interactive Fuzzy Sets. Membership Functions: Features of Membership Functions,
Fuzzification and Defuzzification.
Unit ITT ' | 07 Lectures
Fuzzy Rule Base and Approximate Reasoning: Introduction, Truth Values and Table in Fuzzy Logic,
Fuzzy Propositions, Fuzzy Reasoning, Fuzzy Inference System. Fuzzy Decision Making: Individual
Decision Making, Multiperson Decision Making, Multiobjective Decision Making, Multiattribute
Decision Making, Fuzzy Bayesian Decision Making.
Unit IV | 07 Lectures
Hybrid Soft Computing Techniques: Neuro-Fuzzy Hybrid Systems, Generic Neuro-Hybrid Systems]
Genetic Fuzzy Hybrid and Fuzzy Genetic Hybrid Systems, . Applications of Soft Computing: A Fusion
Approach of Multispectral Images with SAR (Synthetic Aperture Rader), Optimization of Traveling
Salesmen Problem using Genetic Algorithm Approach, Genetic Algorithm Based Internet Search
Technique, Soft computing Based Hybrid Fuzzy Controllers.
Course Learning Outcomes (CLOs)

 The student will be able to understand soft computing techniques and their role in problem solving.

Suggested Readings:
e Principles of Soft Computing by S.N. Sivanandam, S.N. Deepa, Wiley.

e Fuzzy Logic and Soft Computing by Bernadette Bouchon-Meunier, World Scientific.




MCA-7306(iii) Computer Vision
Teaching ! o e
t t t
Sl Credi Marks Distribution uratiowatiad
LliTtl!lp C Il AeSeeiar End Se‘:mefter Total Semester Examination
Examination
4 0 0 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hour
Minimum Marks: 16 Minimum Marks: 24 40 g

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C,D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole
syllabus.
Course Objectives (COs)

e The objectives of this course are to develop the understanding of the basic principles and techniques of
image processing and image understanding, and to develop your skills in the design and implementation
of computer vision software.

Unit I | 08 Lectures

Digital image representation, image acquisition, storage and processing. fundamental steps in image

processing, Introduction to Image Processing, Computer Vision and Computer Graphics, Monocular

imaging system, basics of Image Formation, Radiance, Irradiance, BRDF, color etc.

Unit IT . | 08 Lectures

Introduction, definition, Active vision system, Machine vision components, hardware’s and algorithms,

segmentation, data reduction, feature extraction, edge detection, image recognition and decisions,

identification, resolution passive and active stereo imaging.

Unit ITI | 07 Lectures

Structure of the human eye, image formation, brightness adaptation and discrimination, a simple image

model, uniform and non-uniform sampling and quantization, distance measures, Fourier and wavelet

descriptors, Multiresolution analysis, Hough transforms and other simple object recognition methods,

PCA, HMM and GMM.

Unit IV ‘ | 07 Lectures

Face detection and Face recognition, Eigen faces, Active appearance and 3D shape models of faces

Surveillance — foreground-background separation, particle filters, Chamfer matching, tracking, and

occlusion, combining views from multiple cameras, human gait analysis.

Course Learning Outcomes (CLOs)
e The students will be able to describe image representation and basics of computer vision.

e Develop various applications using computer vision.

Suggested Readings
e Davies, E. R., Computer & Machine Vision, 4th Edition, Academic Press, 2012.

e Mark, N.A.S., Feature Extraction & Image Processing for Computer Vision, 3rd Edition, Academic

Press, 2012.
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MCA-7306(iv) Introduction to Blockchain
Teaching o _—
Credit t t
Scheme e Duration of End

End S t Semester Examination

L|T|P C Internal Assessment o e.xme? i Total et R
Examination

2 olo 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours

Minimum Marks: 16 Minimum Marks: 24 40

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-1, Unit-II, Unit-III and Unit-IV respectively and Section-E will covered the whole
syllabus.
Course Objectives (COs)

To allow the students to explore the driving force behind the crypto-currency Bitcoin. Along with the

Decentralization, Cryptography, Bitcoins with its alternative coins.

Unit I | 08 Lectures
Introduction to Block chain, Block chain Technology Mechanisms & Networks, Block chain Origins,
Objective of Block chain, Block chain Challenges, Transactions and Blocks.

Unit I1 | 08 Lectures

P2P Systems, Keys as Identity, Digital Signatures, Hashing, and public key cryptosystems, private vs.
public Blockchain.CAP theorem and block chain, Block chain Network, Mining Mechanism,

Unit IT1 | 07 Lectures

Distributed Consensus,Gas Limit, Transactions and Fee, Anonymity, Reward, Chain Policy, Life of
Block chain application, Soft & Hard Fork. Benefits and limitations of block chain.

Unit IV | 07 Lectures
Nakamoto consensus, Proof of Work, Proof of Stake, Proof of Burn, Difficulty Level, Sybil Attack,
Energy utilization and alternate. Decentralization using block chain, Methods of decentralization, Routes
to decentralization, Decentralized organizations.

Course Learning Outcomes (CLOs)

e The student will be able to Understand the types, benefits and limitation of block chain.

e Explore the block chain decentralization and cryptography concepts.

® Enumerate the Bitcoin features and its alternative options.

Suggested Readings:

e Mastering Block chain - Distributed ledgers, decentralization and smart contracts explained, Author -
Imran Bashir, Packt Publishing Ltd, Second Edition, ISBN 978-1- 78712-544-5, 2017.
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MCA-7306(v) Software Engineering
Teaching aa 5 oy o
i k t
I Credit Marks Distribution Duration of End

End S t S ter E inati

L|T|P C Internal Assessment " e.mef - Total e e
Examination

alolo 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Ho

Minimum Marks: 16 Minimum Marks: 24 40 s

Guidelines for setting Question Paper: Question paper of end semester examination will be of 60 marks.
The question paper will consist of five sections A, B, C, D, E. Sections A,B,C and D will have 2 questions
of 12 marks each and Section E has short answer type questions consisting of six parts of 02 marks each.
The candidates will attempt five questions in all, i.e. one question each from sections A,B,C, D and the
compulsory question from section E. In the question paper, the questions available in sections A.B,C and D
will be covered from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole

syllabus.
Course Objectives (COs):
e Basic knowledge and understanding of the analysis and design of complex systems.
o Ability to apply software engineering principles and techniques.
Unit I | 08 Lectures
Introduction: Evolving Role of Software, Software Engineering, Changing nature of Software,
Software Myths, Terminologies, Role of management in software development Software Process and
desired Characteristics, Software Life Cycle Models: Build & Fix Model, Water Fall Model,
Incremental Process Model, Evolutionary Process Models, Unified Process, Comparison of Models,
Other Software Processes, Selection of a Model, Software Requirements Analysis &Specifications.
Unit IT | 08 Lectures
Agile Methodology: Agile Modeling, Its use and advantages, Scrum, Advantages and disadvantages of
agile Modeling. Software Architecture: It’s Role, Views, Component & Connector View and its
architecture style, Architecture Vs Design, Deployment View & Performance Analysis, Documentation,
Evaluation. Software Project Planning: Size estimation, Cost Estimation, COCOMO, COCOMO —1I.
Unit 111 | 07 Lectures
Function Oriented Design: Design principles, Module level Concepts, Notation &Specification,
Structured Design Methodology, Verification. Object-Oriented Design: OO Analysis & Design, OO
Concepts, Design Concepts, Noun Phrase Analysis, Sequence & Collaboration Diagram, CRC cards,
UML — Class Diagram, Other diagrams & Capabilities, Design Methodology — Dynamic and Functional
Modeling, Internal Classes & Operations.
Unit IV | 07 Lectures
Software Metrics: Token Count, Data Structure Metrics, Information Flow Metrics, Object-Oriented
Metrics, Use Case Oriented Metrics, Web Engineering Project Metrics, Metric Analysis. Software
Maintenance & Certification: Maintenance, Maintenance Process and Models, Estimation of
Maintenance Costs, Regression Testing, Reverse Engineering, Software Re engineering, Configuration
Management, Documentation, Requirements of Certification, Types.
Course Learning Outcomes (CLOs)

° Ability to understand software lifecycle development models.

° Ability to understand and apply software requirements engineering techniques.

° Ability to understand and apply software testing techniques.
Suggested Readings: :

° Pankaj Jalote, —An Integrated Approach to Software Engineering,Narosa Publishing House.

° K K. Aggrawal and Yogesh Singh, —Software Engineering, New Age International (P) Ltd.

e A%@-Vf;
H.P. Tec 2l Uriver

Hamirpur - 177 001, HP




MCA- 7307P Lab VII: Analysis and Design of Algorithms Lab

Teaching . el
t
Scheme Credit Marks Distribution Duration of End
S ter E inati
L|{T|P C Internal Assessment End Stj,mes?ter Total e da
Examination
0l 4 5 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Course Objectives (COs)

e The objectives of the Machine Learning Lab course are to introduce students to the basic concepts and

techniques of Machine Learning.
Total Lab Hours: 40 (Max)
Suggested List of Practical

Topics:

To implement Dijkstra’s Algorithm.

SCR LR ISV Oy RESERIGAT S B

Course Learning Outcomes (CLOs)

To implement Huffman Coding and analyze its time complexity.

Implement N-Queen problem using Backtracking.

Implement various String Matching algorithms.

To implement Bellman Ford algorithm and analyze its complexity.

To implement Linear search and Binary search and analyze its time complexity.

Design and implement program to find minimium spanning tree using Kruskal’s algorithm.

Write a program to find solution for knapsack problem using greedy method.

o The student will be able to review and apply some common Machine Learning algorithms.

e Perform experiments in Machine Learning using real-world data.
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MCA- 7308P Lab VIII: Mobile Application Deployment Lab

Teaching . S

Scheme Credit Marks Distribution Duration of End

t S ter E i i
L|T|P C Internal Assessment End Se.:mef < Total SHESIR XA IN IS on
Examination
ol ol a4 5 Maximum Marks: 40 Maximum Marks: 60 100 3 Hour
Minimum Marks: 16 Minimum Marks: 24 40 S

Course Objectives (COs)

e The objective of Mobile Application Deployment lab is to understand the components and structure of mobile
application development frameworks for android .

Total Lab Hours: 40 (Max)
Suggested List of Practical

Topics:

Develop an application that uses GUI components, Font and Colors .
Develop an application that uses Layout Managers and Event Listeners.
Write an application that draws basic Graphical Primitives on the screen.
Develop an application that make use of databases.

Develop an application that make use of Notification Manager.
Implement an application that uses Multi-threading.

Develop a native application that uses GPS location Information.

St R st N T Al

Develop a mobile application to send an E-mail.

Course Learning Outcomes (CLOs)

e The students will be able to develop mobile application using GUI, Layouts, Event Listeners and Databases.



- MCA-7309P Lab IX: Innovative Project Identification |

Teaching . ARy

Schaime Credit Marks Distribution Duration of End

ter E inati
L|T|P C Internal Assessment End S(?mefter Total P L
Examination
ol ol 4 ) Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Course Objectives (COs)

e To implement various languages on different platforms.
Total Lab Hours: 40 (Max)
Instructions:

Project must be the part of practical report. Student has to develop a real life application by using
Programming languages like Java, Web Technology, Android, Python etc. The students should show their

own work, and must not be copied from any other resources.

Course Learning Outcomes (CLOs)

e The students will be able to develop applications to solve real world problems using different languages.
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SEMESTER-IV



Semester-IV

Course Code ’(;;;:se Subject Title/ Subject Name Credits Mavks

Innovative (P}l;:g lel::rli)aels/lglz -f{ ; lrlr;;‘:;ementatlon 16 Min Max

(A). Synopsis 20 50

(B). Innovative Mid Project Report 20 50

MCA-7401(A) | CC (C). Innovative Project Seminars(02) 20 50

(D). Innovative Project Progress Report(02) 20 50

(E). Innovative Project Report 40 100

(F). Major Project Viva-Voce 40 100

Total 160 400

Or
16 Marks
Research (Industrial / In-House)

Min Max

(A). Synopsis 20 50

MCA-7401(B) | cc (B). Mid Research Report 20 50
(C). Research Work Seminars (02) 20 50

(D). Research Work Progress Report(02) 20 50

(E). Research Work Report 40 100

(F). Research Work Viva-Voce 40 100

Total 160 400

Instructions:

1. For Student: Students should take this project work very seriously, as these efforts will be considered as 4 to 6

months experience in most of the software companies or research. Topics selected should be complex and large

enough to justify as a MCA Innovative project or Research. The student can undertake the topics/specifications from

the MCA- 7309P Lab IX: Innovative Project Identification. The project or research should be genuine and original in

nature and should not be copied from anywhere else. If found copied the project report will be forwarded to the exam

discipline committee of the University as an unfair means case for necessary action.

2. For Internal and External Examiner: Marks distribution for Industrial Training and Project Work

Internal Examiner

External Examiner

200 Marks will be awarded by internal examiner on the bases of

Synopsis, Innovative Mid Project or Research Report, Innovative Project

or Research Seminars(2) and Innovative Project or Research Progress

Report(2).

200 Marks will be awarded by external examiner on the bases of

Innovative Project or Research Report and Vive-Voice. The Project or

Research Report (100 Marks), End Semester External Vive-Voice (100

Marks).
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GUIDELINES FOR
INNOVATIVE PROJECT DESIGN & IMPLEMENTATION (INDUSTRIAL / IN-HOUSE)
OR
RESEARCH (INDUSTRIAL / IN-HOUSE)

Introduction

The Master of Computer Applications (MCA) programme prepares the students to take up positions as
Systems Analysts, Systems Designers, Software Engineers, Programmers, Research and Project Managers
in any field related to information technology. We had therefore imparted you the comprehensive
knowledge covering the skills and core areas of computer science courses with equal emphasis on the theory
and practical. The MCA students are encouraged to spend at least 4 to 6 months working on a project or
research work preferably in a software industry or any research organization.

Objective

The objective of the MCA project work is to develop quality software solution. During the development of
the project you should involve in all the stages of the software development life cycle like requirements
engineering, systems analysis, systems design, software development, testing strategies and documentation
with an overall emphasis on the development of reliable software systems. The primary emphasis of the
project work is to understand and gain the knowledge of the principles of software engineering practices so
as to participate and manage a large software engineering projects in future. After the completion of this
project or research work the student should be able to:

1. Describe the SDLC, Evaluate systems requirements, problem definition, determine how to collect
information to determine requirements

2. Evaluate feasibility and Operational feasibility for the project.
3. Work on data collection methods for fact finding.

4. Construct and evaluate data flow diagrams, data dictionaries, process, alternative tools for the analysis
process.

5. Create and evaluate such alternative graphical tools as systems flow charts and state transition
diagrams.

6. Decide the S/W requirement specifications and H/W requirement specifications.

7. Plan the systems design phase of the SDLC.

8. Distinguish between logical and physical design requirements.

9. Design and evaluate system, evaluate systems inputs, evaluate validity checks for input data.

10. Design and evaluate user interfaces for input, file structures and Estimate storage requirements.
11. Construct and evaluate (ER) diagrams for RDBMS related projects.

12. Decide the various processing systems to include distributed, client/server, online and others.
Perform project cost estimates using various techniques.

13. Schedule projects using both GANTT and PERT charts. Perform coding for the project.
14. Documentation requirements and prepare and evaluate systems documentation.

15. Perform various systems testing techniques/strategies to include the phases of testing.

) Dean, - ni
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18. Brief the maintenance procedures and the role of configuration management in operations.

19. To decide the future scope and further enhancement of the system.
20. Plan for several appendices to be placed in support with the project report documentation.

21. Work effectively as an individual or as a team member to produce correct, efficient, well organized
and documented programs in a reasonable time.

22. Recognize problems that are amenable to computer solutions, and knowledge of the tools necessary for solving
such problems.

23. Develop of the ability to assess the implications of work performed.
24. Get good exposure and command in one or more application areas and on the software
25. Develop quality software using the software engineering principles.

26. Develop of the ability to communicate effectively.
Mode and Type of the Innovative Project & Research

The majority of the students are expected to work on a real-life project preferably in some industry/
Research and Development Laboratories/Educational Institution/Software Company. The student can also
formulate a project problem with the help of her/his Guide and submit the project proposal of the same in
the college within 20 days at the starting of Innovative Project & Research work. Approval of the project or
Research proposal is mandatory which will be evaluated by internal examiner appointed by respective
college Principal or Director. If approved, the student can commence working on it and complete it. Use the
latest versions of the software packages for the development of the project.
Eligibility criteria of a Project Guide

A person having Ph.D. / M.Tech. in Computer Science with a minimum of one year of experience.
Or

A person having MCA / M.Sc. (CS/IT) with minimum 2 years experience, preferably in software
development.

System Development Project & Research
In fourth semester, the Chairman/Head of the Department will assign a guide/supervisor, to each
candidate for his/her project and Research work. The candidate shall be required to maintain his/her
project diary (logbook) of work in the organization. Each student will be required to give at least two
seminars on his/her project work. Each student is required to submit three copies of his/her project
reports in the Department after completion of the project work which will be evaluated by external
examiner.

Arrangement of Contents of Project Report
The sequence in which the project report material should be arranged and bound should be as follows:

1. Title page (Annexure I)

2. Title page (Annexure II)

3. Certificate of Originality (Annexure IIT) _
4. Industry/Company Certificate (Annexure IV) -

5. Project-Team Certificate (Only if applicable) (Annexure V) g\ A

6. Acknowledgement (Annexure VI) H ?Da';_ e-clf); CE_!CIe Mic



7. Innovative Project Design & Implementation: Table of Contents (Annexure VII)
8. Research Report : Table of Contents((Annexure VII)
Number of Copies to be submitted

Students should submit three copies to the Head of the Department on or before the specified date along
with the soft copy of project report and executable file of application software properly write in CR,
entitled “Title of the Project Report”, “Name” and “Roll No” of the candidate with black or blue
permanent marker. The Head of the Department should send

1. One copy to the University. (After final viva-voice)

2. One copy to the Department library. (After final vivé—voce)

3. One copy to the Internal Examiner (Before final viva-voce) and

4. One copy to the student concerned (Not to be Submit to the Head of the Department).

Size of Project and Research Report
The size of project report should not be less than 100 pages and should not exceed 150 pages of typed

matter reckoned from the first page of INTRODUCTION to the last page.

Arrangement of Contents of Project and Research Report
The sequence in which the project report material should be arranged and bound should be as follows:

1. Title page (Annexure I)

Title page (Annexure II)

Certificate of Originality (Annexure I1I)
Industry/Company Certificate (Annexure IV)
Project-Team Certificate (Only if applicable) (Annexure V)
Acknowledgement (Annexure VI)

Table of Contents (Annexure VII)

N

8. Project Report pages as per table of contents.

1.10 Page Dimensions and Margin
The dimensions of the final bound copies of the project report should be 290mm x 205mm. Standard A4

size (297mm x 210mm) paper may be used for preparing the copies.

The final five copies of the project report (at the time of submission) should have the following page

margins:
Top edge d 30 to 35 mm
Bottom edge : 25 to 30 mm E?q"és}\fa \emic_ .
Left side : 35 to 40 mm f‘"‘géniﬁirpurr-]ls]'ié%rg;leﬁg/
Right side : 20 to 25 mm j

The project report should be prepared on good quality white paper preferably not lower than 80 grams
/Sq. Meter. Tables and figures should conform to the margin specifications. Large size figures should be
photographically or otherwise reduced to the appropriate size before insertion.

1.11. Typing Instructions
The impressions on the typed copies should be black in color. The font used for entire project report should be

Times New Roman with following sizes and styles.



Text Type Size | Style i Ilustration
Main headings 16 Bold/ UPPERCASE 1. Introduction
Division headings 14 Bold/ Capitalized Each |2.4. F easibility Analysis
Word
Sub-division headings 12 Bold/ Capitalized Each [2.4.1.Technical Feasibility
Word
Normal text 12 Normal / Sentence case | Any text under Division
headings or Sub-division
headings
Any highlighted word 12 Bold/ Sentence case Any highlighted text under
under normal text Division headings or
Subdivision headings
Bibliography and 10 Normal/Sentence case Bibliography and reference
References items.

Uniformity in the font of letters in the same project report shall be observed. A sub-heading at the bottom
of a page must have at least two full lines below it or else it should be carried over to the next page. The

last word of any page should not be split using a hyphen. One and a half spacing should be used for

typing the general text. Single spacing should be used for typing:

1. Long Tables

2. Long quotations
3. Foot notes

4. Multiline captions
5. References

All quotations exceeding one line shoul
from either margins. Double spacing should be used for typing all the Certificates and Acknowledgement.

Don’t alter the format mentioned under Annexure I, II, III, V and VIIL. The text for Annexure IV and VI

will be decided by the Industry/Company, Candidate respectively.

D
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Annexure-I (Format of Cover Page)

TITLE OF PROJECT OR RESEARCH REPORT

by
Name of Student

A PROJECT OR RESEARCH REPORT
Submitted to the

HIMACHAL PRADESH TECHNICAL UNIVERSITY (HPTU)
HAMIRPUR, H.P.

In partial fulfillment of the requirements for the award of the

degree
of
MASTER OF COMPUTER APPLICATIONS (MCA)
in

4t Semester Training
<College Logo>

Month, Year

Name of the Department

College/Institution Name
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Annexure-II (Format for inside Cover Page)

PROJECT REPORT

on

- TITLE OF PROJECT OR RESEARCH

SUBMITTED IN PARTIAL FULFILLMENT FOR AWARD OF
DEGREE

in

MASTER OF COMPUTER APPLICATION
(BATCH)

by

NAME OF THE STUDENT
ROLL NO

UNDER THE GUIDANCE OF

NAME OF GUIDE (Internal, External)

College Logo

Name of the Department

College/ Institution Name
Month, Year

HIMACHAL PRADESH TECHNICAL UNIVERSITY,
HAMIRPUR-H.P.
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Annexure-III

CERTIFICATE OF ORIGINALITY

I hereby declare that the Project entitled “Title of the Innovative Project or Research” submitted to the
Department of Computer Applications, Name of the College in partial fulfillment for the award of the
Degree of MASTER OF COMPUTER APPLICATIONS in session <Session> in an authentic record
of my own work carried out under the guidance of Dr./Ms./Mr. ”External and Internal Guide Name”

and that the Project has not previously formed the basis for the award of any other degree.

Place: (Signature of the candidate)
Date: Name of Student
(Roll No.)

This is to certify that the above statement made by the candidate is correct to the best of my knowledge.

(Signature of Internal Guide) (Signature of External Guide)
Name Name
Designation Designation



Annexure-IV

INDUSTRY/COMPANY CERTIFICATE

Industry/Company Certificate on the letter head of respective company duly signed by External

Guide/Project Manager/Supervisor.

Date: (Name of External Guide/Project or Research Manager/Supervisor)
Designation:
Name of Organization:

Address:

Uean - Academic
j Technical University
lamirpur - 177 001, Hp



Annexure-V

PROJECT-TEAM CERTIFICATE

(In case the entire project is developed by team not by an individual student)

Name of the Project:

Team Members Details:

Sr. No. | Name of Candidate College/Institute Name | University /Organization
1.

2.
3,
4

I hereby declared that the project entitled “Title of the Project or Research”, is developed by the above
mentioned team. In the team “Name of candidate” has developed/designed the following module(s)
under the esteemed guidance of “Name of External Guide with his/her Designation”.

1. Details of module one including its name and candidate’s responsibilities.

2. Details of module two including its name and candidate’s responsibilities.

Date:
(Name of Project Manager/Supervisor)
Designation:
Name of Organization:

Address:



Annexure-VI

ACKNOWLEDGEMENT

Acknowledgement should be brief and should not exceed one page when typed double spacing.

Date: Signature of Candidate
Name:

Roll No.:
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HF Technical University
Hamirpur - 177 001, HP



Annexure-VII

TABLE OF CONTENTS

S.No.

Contents and Chapter Name

Page No.

From |

To

CHAPTER 1: INTRODUCTION

1-10

1.1. Introduction

1.2. Objective

1.3.About Organization

10

CHAPTER 2 : SYSTEM ANALYSIS

11-46

2.1. Identification of Need (Problem Specification, Existing System, Proposed
System, Feasibility Analysis)

11

25

2.2.Project Planning and Project Scheduling (PERT Chart and Gantt Chart)

26

32

2.3.Software requirement specifications (SRS)

33

36

2.4.Software Engineering

37

40

2.5. Data models (DFD, Control Flow diagrams, State Diagrams/Sequenceg
diagrams, Entity Relationship Model, Class Diagrams/CRC Models/Collaboration
Diagrams/Use-case Diagrams/Activity Diagrams and other models depending upon
your project requirements)

40

46

CHAPTER 3: SYSTEM DESIGN

3.1. Modularization details

3.2. Data integrity and constraints

3.3. Database design, Procedural Design/Object Oriented Design

3.4. User Interface Design

3.5. Test Cases (Unit Test Cases and System Test Cases)

CHAPTER 4: CODING

4.1 SQL commands/Object description for (i) data or database creation (along
with constraints), (ii) data collection, cleaning and generation and insertion into
data structure or tables and (iii) access rights for different users

4.2. Complete Project Coding

4.3. Comments and Description of Coding segments

4.4. Standardization of the coding ( Code Efficiency, Error handling, Parameters
calling/passing, Validation checks)

CHAPTER 5: TESTING

5.1 Testing techniques and Testing strategies used
5.2. Testing Plan used '

5.3. Test reports for Unit Test Cases and System Test Cases

5.4. Debugging and Code improvement

CHAPTER 6: SYSTEM SECURITY MEASURES & REPORTS

6.1. Database/data Security

6.2. Creation of User profiles and access rights

6.3. Reports (sample layouts should be placed)

CHAPTER 7: CONCLUSION AND FURTHER ENHANCEMENT

7.1. Conclusion

7.2 Further Scope and Enhancement

Bibliography

\Appendices (if any)

Glossary




Annexure-VIII

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

NOMENCLATURE

ACRONYMS (if any)

Chapter 1: Introduction

1.1

1.2:

1.6 Organization of the Thesis

Chapter 2: Review of Past Work and Problem Formulation
Chapter 3:

Chapter 4: : : ::

Chapter (Second Last) should focus on Results and Discussion/Analysis

Chapter (Last): Conclusions and Scope for Future Work

APPENDIX-A (if any) : :
REFERENCES
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Annexure-IX

Scheme of Bridge Compulsory Course Teaching and Examination
Master of Computer Applications (MCA)
Non University Examination(NUE)

Semester-I
Subject Code Course Subject Title/ Subject Periods Credits Evaluation Scheme Total
Category Name Internal Assessment
L|T P ESE
PE TA A | Total
MCA-6109 | BCC Mathematical 3160 0 3ANCY*| 60 20 15 | 05 40 100
Foundations for
Computer Science
310 0 INO)*| 60 |20 15 | 05 40 100

*NC= Non Credit

IBCC -Bridge Compulsory Course

[ESE-End Semester Examination

IPE — Periodical Examination

TA - Teacher’s Assessment

IA — Attendance L — Lecture
ILegends: [T — Tutorial IP — Practical
INC- Non Credit
Note:

The students who have passed 10+2/Graduation without mathematics as a major subject have to do the bridge compulsory
course which is Non Credit (NC) course i.e. not to be counted for credit points.

The students who will get 40% marks in both Internal and End Semester Examination, then the student will be awarded
Satisfactory(S) grade else the student will be awarded Unsatisfactory(US) grade and have to reappear the examination.




MCA-6109 Mathematical Foundations for Computer Science

Teaching . Al
Credit Marks Distribution )
Scheme Duration of End
LiTtlelc T fersl A see st End S?mefter Total Semester Examination
Examination

Maximum Marks: 40 Maximum Marks: 60 100

3/101]0]3 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines: Question paper of end semester examination will be of 60 marks. The question paper will
consist of five sections A, B, C, D, E. Sections A, B, C and D will have 2 questions of 12 marks each and
Section E has short answer type questions consisting of six parts of 02 marks each. The candidates will
attempt five questions in all, i.e. one question each from sections A, B, C, D and the compulsory question
from section E. In the question paper, the questions available in sections A.B, C and D will be covered
from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole syllabus. The
evaluation of this course will be based on college level.

Course Objectives (COs)

» To make the students familiar with the commonly used mathematics in the field of Computer Science.
Unit I | 12 Lectures

Set Introduction: Objectives, Representation of Sets (Roster Method, Set Builder Method). Types of
Sets: Null Set, Singleton Set, Finite Set, Infinite Set, Equal Set, Equivalent Set, Disjoint Set, Subset,
Proper Subset, Power Set, Universal Set. Set Operation: Union of Set, Intersection of Set, Difference of
Set, Symmetric Difference of Set, Universal Sets, Complement of a Set.

Unit 11 ]12 Lectures
Logic Statement: Introduction, Connectives, Basic Logic Operations (Conjunction, Disjunction,
Negation) Logical Equivalence/Equivalent Statements, Tautologies and Contradictions.

Unit 111 | 12 Lectures
Matrices: Introduction, Types of Matrix (Row Matrix, Column Matrix, Rectangular Matrix, Square
Matrix, Diagonal Matrix, Scalar Matrix, Unit Matrix, Comparable Matrix, Equal Matrix), Scalar
Multiplication, Negative of Matrix, Addition of Matrix, Difference of two Matrixes, Multiplication of]

Matrices.
Unit IV | 12 Lectures

Progressions: Introduction, Arithmetic Progression, Sum of Finite number of quantities in A.P,
IArithmetic Means, Geometric Progression, Geometric Mean.

Course Learning Outcomes (CLOs)

e  The student will be capable of using the mathematical methods and algorithms learnt for analyzing
and solving problems related to computer science.

Suggested Readings
o Discrete Mathematics and Its Applications by Kenneth H. Rosen, Mc Graw Hill, 6th Edition.

o College Mathematics, Schaum’s Series, TMH. ;
Further References m@/fv
o Elementary Mathematics, Dr. RD Sharma .

o Comprehensive Mathematics, Parmanand Gupta.

e  Elements of Mathematics, ML Bhargava. - Dean - Academic

H.P. Technicat University
Hamirpur - 177 001, HP




Scheme of Bridge Compulsory Course Teaching and Examination

Master of Computer Applications (MCA)
Non University Examination(NUE)

Semester-11
Subject Code Course Subject Title/ Subject Periods Credits Evaluation Scheme Total
Category Name % . ESE Internal Assessment
PE TA | A | Total
MCA-6210 | BCC Computer 3 0 0 3(NCY*| 60 20 15 | 05 40 100
Fundamentals and
Programming in
C++
3 0 0 INO*| 60 |20 15 | 05 40 100

*NC= Non Credit

CC -Bridge Compulsory Course

IESE-End Semester Examination

IPE — Periodical Examination

TA - Teacher’s Assessment

IA — Attendance IL. — Lecture
[T — Tutorial P — Practical
ILegends: INC- Non Credit
Note:

The students who have passed 10+2/Graduation without mathematics as a major subject have to do the bridge compulsory
course which is Non Credit (NC) course i.e. not to be counted for credit points.

The students who will get 40% marks in both Internal and End Semester Examination, then the student will be awarded
Satisfactory(S) grade else the student will be awarded Unsatisfactory(US) grade and have to reappear the examination.
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MCA-6210 Computer Fundamentals and Programming in C++
Teachi
savne Credit Marks Distribution .
Scheme Duration of End
Litlepl c i End S?meﬁter Total Semester Examination
Examination
Maximum Marks: 40 Maximum Marks: 60 100
31010 3 — — 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Guidelines: Question paper of end semester examination will be of 60 marks. The question paper will
consist of five sections A, B, C, D, E. Sections A, B, C and D will have 2 questions of 12 marks each and
Section E has short answer type questions consisting of six parts of 02 marks each. The candidates will
attempt five questions in all, i.e. one question each from sections A, B, C, D and the compulsory question
from section E. In the question paper, the questions available in sections A.B, C and D will be covered
from Unit-I, Unit-II, Unit-IIT and Unit-IV respectively and Section-E will covered the whole syllabus. The
evaluation of this course will be based on college level.

Course Objectives (COs)

e To make the students familiar with the commonly used computer fundamentals and programming in
Gt

\Unit I | 12 Lectures
Computer Fundamentals: Evolution of computers, Basics of computer and its operation; Functional
Components and their interconnections, Classification of Computers. Programming Languages:
Machine Language, Assembly Language and High-Level Language. Software Concepts: Types of
Software - System Software, Utility Software and Application Software; System Software: Complier,
Interpreter and Assembler; Need and Functions of Operating System.
(Unit IT | 12 Lectures
Number System, Codes and Memories: Binary, Octal, Decimal and Hexadecimal Number System and
their Inter Conversion; BCD and ASCII Codes, Processor Clock Speed (MHz, GHz), 16-bit, 32 bit and
64-bit processors. Storage Units: Byte, Kilo Byte, Mega Byte, Giga Byte, Tera Byte, etc. Memory
Types: Cache, RAM, ROM, Secondary Memory —Internal and External storage.

Unit ITT | 12 Lectures
Introduction to C++: C++ character set, C++ Tokens, Operators, Structure of a C++ Program, Header]
files cout, cin, use of I/O operators, Error Messages, Use of editor, basic commands of editor, compilation,
linking and execution. Basics: Concept of Data types, Operator, Precedence of Operators, Automatic type
conversion in expressions. Conditional & Looping statements, Arrays, Functions.

Unit IV | 12 Lectures
OOPS: Class & Object, accessing the members of class, Access specifier, inline function, function
overloading, Construction, Types of Constructor, Destructor, Inheritance, Types of Inheritance,
IPolymorphism, Virtual Function.

Course Learning Outcomes (CLOs)

o The student will be able to understand the computer fundamentals and programming fundaments using
Gt

e The student will get an overall view of concepts in C++ with OOPS.

Suggested Readings | .
e Foster and Foster “C by Discovery” RRI Penram. \_/‘/Q’/
e Bjarne Stroustrup “The C++ Programming Language” Pearson Education.

A =
Further References

e E.Balagurusamy “Programming in C++" Tata McGraw Hill. Dean - Aca_demic ' ’
o Herbert Schild “C++ The complete Reference” Tata McGraw Hill.  H.P. Technical University
: Ham rpur - 177 001, HP



