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Rules and Regulations

The normal duration of the course leading to B.Tech degree will be EIGHT semesters.
The normal duration of the course leading to M.Tech. degree will be FOUR semesters.
Each academic year shall be divided into 2 semesters, each of 20 weeks
duration, including evaluation and grade finalization, etc. The Academic Session in
each semester shall provide for at least 90 Teaching Days, with at least 40 hours of
teaching contact periods in a five to six days session per week. The semester that is
typically from Mid-July to November is called the ODD SEMESTER, and the one that
is from January to Mid-May is called the EVEN SEMESTER. Academic Session may
be scheduled for the Summer Session/Semester as well. For 1st year B. Tech and M.
Tech the schedule will be decided as per the admission schedule declared by
Government of Maharashtra.

The schedule of academic activities for a Semester, including the dates of
registration, mid-semester examination, end-semester examination, inter-semester
vacation, etc. shall be referred to as the Academic Calendar of the Semester, which
shall be prepared by the Dean (Academic), and announced at least TWO weeks
before the Closing Date of the previous Semester.

The Academic Calendar must be strictly adhered to, and all other activities including
co-curricular and/or extra -curricular activities must be scheduled so as not to
interfere with the Curricular Activities as stipulated in the Academic Calendar.

REGISTRATION:

1.

Lower and Upper Limits for Course Credits Registered in a Semester, by a Full-
Time Student of a UG/PG Programme:

A full time student of a particular UG/PG programme shall register for the appropriate
number of course credits in each semester/session that is within the minimum and
maximum limits specific to that UG/PG programme as stipulated in the specific
Regulations pertaining to that UG/PG programme.

Mandatory Pre-Registration for higher semesters:

In order to facilitate proper planning of the academic activities of a semester, it is
essential for the every institute to inform to Dean (Academics) and COE regarding
details of total no. of electives offered (Course-wise) along with the number of students
opted for the same. This information should be submitted within two weeks from the
date of commencement of the semester as per academic calendar.

PhD students can register for any of PG/PhD courses and the corresponding rules of
evaluation will apply.

Under Graduate students may be permitted to register for a few selected Post Graduate
courses, in exceptionally rare circumstances, only if the DUGC/DPGC is convinced of
the level of the academic achievement and the potential in a student.

Course Pre-Requisites:

1.

In order to register for some courses, it may be required either to have exposure in, or to
have completed satisfactorily, or to have prior earned credits in, some specified courses.

2. Students who do not register on the day announced for the purpose may be permitted
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LATE REGISTRATION up to the notified day in academic calendar on payment of late
fee.

3. REGISTRATION IN ABSENTIA will be allowed only in exceptional cases with the
approval of the Dean (Academic) / Principal.

4. Astudent will be permitted to register in the next semester only if he fulfills the
following conditions:

(a) Satisfied all the Academic Requirements to continue with the programme of Studies
without termination

(b) Cleared all Institute, Hostel and Library dues and fines (if any) of the previous
semesters,;

(c) Paid all required advance payments of the Institute and hostel for the current
semester;

(d) Not been debarred from registering on any specific ground by the Institute.

EVALUATION SYSTEM:

1. Absolute grading system based on absolute marks as indicated below will be
implementeds from academic year 2019-20,starting from I year B.Tech.

Perentage Letter Grade
of marks grade point
91-100 EX 10.0
86-90 AA 9.0
81-85 AB 8.5
76-80 BB 8.0
71-75 BC 7.5
66-70 CcC 7.0
61-65 CD 6.5
56-60 DD 6.0
51-55 DE 5.5
40-50 EE 5.0
<40 EF 0.0

2. Class is awdared based on CGPA of all eigth semster of B.Tech Program.

CGPA for pass is minimum 5.0
CGPA upto <5.50 Pass class
CGPA > 550 & SecondClass
< 6.00
CGPA >6.00 & First Class
<7.50
CGPA >7.50 Distinction
[Percentage of Marks =CGPA*10.0]

3. Atotal of 100 Marks for each theory course are distributed as follows:

1 MidSemester Exam (MSE) Marks 20

2 ContinuousAssesment Marks 20

End SemesterExamination(ESE)Marks 60
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4. A total of 100 Marks for each practical course are distributed as follows:

1 Continuous Assesment Marks 60

2 | End Semester Examination (ESE)Marks 40

It is mandatory for every student of B.Tech to score a minimum of 40 marks out of
100, with a minimum of 20 marks out of 60 marks in End Semester Examination for

theory course.

This will be implemented from the first year of B.Tech starting from Academic Year
2019-20

5. Description of Grades:

EX Grade: An ‘EX’ grade stands for outstanding achievement.

EE Grade: The ‘EE’ grade stands for minimum passing grade.

The students may appear for the remedial examination for the subjects he/she failed for the
current semester of admission only and his/her performance will be awarded with EE grade
only.

If any of the student remain Absent for the regular examination due to genuine reason and
the same will be verified and tested by the Dean (Academics) or committee constituted by
the University Authority.

FF Grade: The ‘FF’ grade denotes very poor performance, i.e. failure in a course due to
poor performance .The students who have been awarded ‘FF’ grade in a course in any
semester must repeat the subject in next semester.

6. Evaluation of Performance:

1. Semester Grade Point Average (SGPA) and Cumulative Grade Point Average (CGPA)

(A)Semester Grade Point Average (SGPA) The performance of a student in a semester
is indicated by Semester Grade Point Average (SGPA) which is a weighted average
of the grade points obtained in all the courses taken by the student in the semester
and scaled to a maximum of 10. (SGPI is to be calculated up to two decimal
places). A Semester Grade Point Average (SGPA) will be computed for each
semester as follows:

[Z?:l c; il

[2?;1 '5:1]
Where

‘n’ is the number of subjects for the semester,

‘ci’ is the number of credits allotted to a particular subject, and

‘gi’ is the grade-points awarded to the student for the subject based on his performance
As per the above table.

-SGPA will be rounded off to the second place of decimal and recorded as such.

SGPA =
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(B) Cumulative Grade Point Average (CGPA): An up to date assessment of the overall
performance of a student from the time he entered the Institute is obtained by
calculating Cumulative Grade Point Average (CGPA) of a student. The CGPA is
weighted average of the grade points obtained in all the courses registered by the
student since s/he entered the Institute. CGPA is also calculated at the end of every
semester (upto two decimal places).Starting from the first semester at the end of each
semester (S), a Cumulative Grade Point Average (CGPA) will be computed as

follows:
(X2 cgil

[EE 1 Ci]
Where

‘m’ is the total number of subjects from the first semester onwards up to and including the
semester S,

‘ci’ is the number of credits allotted to a particular subject, and

‘gi’ is the grade-points awarded to the student for the subject based on his/her performance
as per the above table.

CGPA =

-CGPA will be rounded off to the second place of decimal and recorded as such.

Award of Degree of Honours

Major Degree

The concept of Major and Minors at B.Tech level is introduced , to enhance learning
skills of students, acquisition of additional knowledge in domains other than the
discipline being pursued by the student, to make the students better employable with
additional knowledge and encourage students to pursue cross-discipline research.

A. Eligibility Criteria for Majors

. The Student should have Minimum CGPA of 7.5 up to 4th Semester

Student willing to opt for majors has to register at the beginning of 5th Semester

. The Student has to complete 5 additional advanced courses from the same discipline
specified in the curriculum. These five courses should be of 4 credits each amounting to 20
credits. The students should complete these credits before the end of last semester.

Student may opt for the courses from NPTEL/ SWAYAM platform. ( if the credits of
NPTEL/ SWAYAM courses do not match with the existing subject proper scaling will be
done)

Student complying with these criteria will be awarded B.Tech (Honours) Degree.
B. Eligibility Criteria for Minors

. The Student should have Minimum CGPA of 7.5 up to 4th Semester

Student willing to opt for minors has to register at the beginning of 5th Semester

. The Student has to complete 5 additional courses from other discipline of their interest,
which are specified in the respective discipline. These five courses should be of 4 credits
each amounting to 20 credits.

Student may opt for the courses from NPTEL/ SWAYAM platform. ( if the credits of
NPTEL/ SWAYAM courses do not match with the existing subject proper scaling will be
done)

Student complying with these criteria will be awarded with B.Tech Degree in -------
Engineering with Minor in ------ -- Engineering.
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(For e.g.: B. Tech in Civil Engineering with Minor in Computer Engineering)

For applying for Honours and Minor Degree the student has to register themselves through
the proper system.

ATTENDANCE REQUIREMENTS:

. All students must attend every lecture, tutorial and practical classes.

. To account for approved leave of absence (eg. Representing the Institute in sports, games or
athletics; placement activities; NCC/NSS activities; etc.) and/or any other such
contingencies like medical emergencies, etc., the attendance requirement shall be a
minimum of 75% of the classes actually conducted.

If the student failed to maintain 75% attendance, he/she will be detained for appearing the
successive examination.

The Dean (Academics)/ Principal is permitted to give 10% concession for the genuine
reasons as such the case may be.

In any case the student will not be permitted for appearing the examination if the attendance
is less than 65%.

. The course instructor handling a course must finalize the attendance 3 calendar days before

the last day of classes in the current semester and communicate clearly to the
students by displaying prominently in the department and also in report writing to the head
of the department concerned.

. The attendance records are to be maintained by the course instructor and he shall
show it to the student, if and when required.

TRANSFER OF CREDITS

The courses credited elsewhere, in Indian or foreign University/Institutions/
Colleges/Swayam Courses by students during their study period at DBATU may count
towards the credit requirements for the award of degree. The guidelines for such
transfer of credits are as follows:

a) 20 % of the total credit will be considered for respective calculations.

b) Credits transferred will be considered for overall credits requirements of the programme.
c¢) Credits transfer can be considered only for the course at same level i.e UG, PG etc.

d) A student must provide all details (original or attested authentic copies)such as
course contents, number of contact hours, course instructor /project guide and evaluation
system for the course for which he is requesting a credits transfer. He shall also
provide the approval or acceptance letter from the other side. These details will be
evaluated by the concerned Board of Studies before giving approval. The Board of
Studies will then decide the number of equivalent credits the student will get for such
course(s) in DBATU. The complete details will then be forwarded to Dean for approval.

e) A student has to get minimum passing grades/ marks for such courses for which the
credits transfers are to be made.

f) Credits transfers availed by a student shall be properly recorded on academic record(s) of
the student.

2) In exceptional cases, the students may opt for higher credits than the prescribed.



Teaching and Evaluation Scheme for Final Year B. Tech. Programme in Information Technology

(For Academic year 2020-21)

Teaching Evaluation Scheme = § =
Scheme 3 S F
s s
Sr. Course Code Course Title
No. L |T/|P | MSE CA ESE
— = =
= &
Semester VII
1 BTITC701 Cloud Computing and Storage Management 2 - - 20 20 60 100 | 2 2
2 BTITC702 Artificial Intelligence# 3 - - 20 20 60 100 | 3 3
Elective VII 3 - - 20 20 60 100 | 3 3
BTITE703A A) Pattern Recognition
3 BTITE703B B) Soft Computing
BTITE703C C) Electronic Payment System
Elective VIII (Open) 3 - - 20 20 60 100 | 3 3
4 BTITOE704A A) Natural Language Processing
BTITOE704B B) Machine Learning
Elective IX 3 - - 20 20 60 100 | 3 3
BTITPE705A A) Real Time Systems
BTITPE705B B) Information Security
3 BTITPE705C C) Management Information Systems
BTITPE705D D) Distributed Computing
BTITPE705E E) Data Warehousing and Data Mining
6 BTITL706 Cloud Computing and Storage Management Lab - - 2 - 15 15 10 10 50 1 2
Elective VII Lab - - 2 - 15 15 10 10 50 1 2
BTITEL707A A) Pattern Recognition Lab
! BTITEL707B B) Soft Computing Lab
BTITEL707C C) Electronic Payment System Lab
Elective IX Lab - - 2 - 15 15 10 10 50 1 2
BTITPEL708A | A) Real Time Systems Lab
BTITPEL708B B) Information Security Lab
§ BTITPEL708C C) Management Information Systems Lab
BTITPEL708D | D) Distributed Computing Lab
BTITPEL708E E) Data Warehousing and Data Mining Lab
9 BTITP709 Project Phase I* - - 4 - 30 10 10 50 2 4
Field Training / Internship/ Industrial Training- - - - - - 50 50 1 -
10| BTITF710 III Evaluation
Summary of Semester Assessment Marks, Credit & Hours 14 | - | 10 100 220 430 750 | 20 | 24




Semester VIII

1 |BTITC801 Internet of Things# 30 -] - 20 20 60 100 | 3 | 3
2 |BTITC802 Mobile Computing# 30 -] - 20 20 60 100 | 3 | 3
3 BTITP803 Project Phase II/ - 24 50 50 50 150 | 12 | 24
Project with
Internship**
Summary of Semester Assessment Marks, Credit & Hours 6 - | 24 40 90 220 350 | 18 | 30

# These courses are to be studied on self —study mode using SWAYAM/NPTEL/Any other source.

« In case of students opting for Internship in the eighth semester, the Project must be industry-based.

= Six months of Internship in the industry.

Course Code

Course Title

SWAYAM course URL

BTITC702 Artificial Intelligence | https://nptel.ac.in/courses/106/102/106102220/
BTITC801 Internet of Things https://swayam.gov.in/ndl _noc20 cs66/preview
BTITC802 Mobile Computing https://nptel.ac.in/courses/106/106/106106147/




Course Title: Cloud Computing and Storage Management Semester VII

Course Code BTITC701 Course Type Compulsory
Pre-requisite Nil L-T-P 2-0-0
Stream Core Credits 2

Course Objectives:
1. To learn the concept of cloud computing.
2. To understand the trade-off between deploying applications in the cloud over local infrastructure.
3. To identify different storage virtualization technologies and their benefits.
4. To understand and articulate business continuity solutions including backup and recovery technologies, local and
remote replication solutions.

Course Outcomes:

After learning the course, the student will be able:

1. To understand the key dimensions of the challenge of Cloud Computing.

2. To assess the economics, financial and technological implications for selecting cloud computing for organization.

3. To describe and apply storage technologies.

4. To identify leading storage technologies that provide cost-effective IT solutions for medium to large scale businesses
and data centers.

5. To describe important storage technology features such as availability, replication, scalability and performance.

Course Content:

UNITI

Introduction: Distributed Computing and Enabling Technologies, Cloud Fundamentals: Cloud Definition, Evolution,
Architecture, Applications, Deployment models and service models.

UNIT II

Virtualization: Issues with virtualization, Virtualization technologies and architectures, Internals of virtual machine
monitors/hypervisors, Virtualization of data centers and Issues with Multi-tenancy.

UNIT III

Implementation: Study of Cloud computing Systems like Amazon EC2 and S3, Google App Engine and Microsoft Azure,
Build Private/Hybrid Cloud using open source tools, Deployment of Web Services from inside and outside a Cloud
Architecture, MapReduce and its extensions to Cloud Computing, HDFS and GFS.

UNIT IV

Storage virtualization: Fixed Content and Archives, Types, Features, Benefits, CAS Architecture, Object storage and
retrieval, Examples: Storage Virtualization-forms of virtualization, SNIA Taxonomy — Storage virtualization configurations,
Challenges, Types of storage virtualization - Business Continuity- Overview of emerging technologies such as Cloud storage,
Virtual provisioning, Unified Storage, FCOE, FAST.

UNIT V

Business Continuity and Recovery: Information Availability, BC Terminology, Life cycle, Failure analysis: Backup and
Recovery- Backup purpose, considerations, Backup Granularity, Recovery considerations- Backup methods, Process, backup
and restore operations, Overview of emerging technologies: Duplication, Off site backup.

UNIT VI

Storage security and Management: Storage security framework, Securing the Storage infrastructure, Risk triad: Managing
the storage infrastructure, Monitoring the storage infrastructure, identify key parameters and components to monitor in a
storage infrastructure, List key management activities and examples, Define storage management standards and initiative-
Industry trend.



Text Books:

1.

Rajkumar Buyya, James Broberg, Andrzej Goscinski, “Cloud Computing Principles and Paradigms”, Wiley
Publishers, 2011.

Barrie Sosinsky, “Cloud Computing Bible”, Wiley Publishers 2010.

Tim Mather, Subra Kumaraswamy, Shahed Latif, “Cloud Security and Privacy: An Enterprise Perspective on Risks
and Compliance”, O’Reilly 2010.

EMC Corporation, “Information Storage and Management”, 1* Edition, Wiley India 2009..

Reference Books:

1.

S~ W

Rajkumar Buyya, Christian Vacchiola, S Thamarai Selvi, “Mastering Cloud Computing”’, McGraw Hill, 2013
Michael Miller, “Cloud Computing : Web-based Applications that change the way you work and collaborate
online”, Pearson Education, 2008

IBM, “Introduction to Storage Area Networks and System Networking”, 5™ Edition, November 2012.

Robert Spalding, “Storage Networks: The Complete Reference”, Tata McGraw Hill, Osborne, 6™ reprint 2003.
Marc Farley, “Building Storage Networks”, Tata McGraw Hill, Osborne, 1* Edition, 2001.



Course Title: Artificial Intelligence Semester \41!

Course Code BTITC702 Course Type Compulsory
Pre-requisite - L-T-P 3-0-0
Stream Core Credits 3

Course Objectives:

1. To acquaint the students with the theoretical and computational techniques in Artificial Intelligence.
To use various symbolic knowledge representation to specify domains and reasoning tasks of a situated software
agent.

3. To use different logical systems for inference over formal domain representations and trace how a particular
inference algorithm works on a given problem specification.

4. To understand the conceptual and computational trade-offs between the expressiveness of different formal
representations.

Course Outcomes:

After learning the course the students should be able:

1. To find appropriate idealizations for converting real world problems into Al search problems formulated using the
appropriate search algorithm.

2. To analyze, formalize and write algorithmic methods for search problem.

3. To explain important search concepts, the definitions of admissible and consistent heuristics and completeness and
optimality.

4. To implement and execute by hand alpha-beta search.

To design good evaluation functions and strategies for game playing.

6. To carry out proofs in first order and propositional logic using techniques such as resolution, unification, backward
and forward chaining.

7. To choose and implement learning algorithms such as decision trees, support vector machines, and boosting.

(93]

Course Content:

UNIT I |

Introduction: Overview of Artificial intelligence- Problems of Al, Al techniques, Tic - Tac - Toe problem. Intelligent Agents:
Agents & environment, Nature of environment, Structure of agents, Goal based agents, Utility based agents, Learning agents.

UNIT II |

Problem Solving: Problems, Problem Space & search: Defining the problem as state space search, Production system,
Problem characteristics and issues in the design of search programs. Search techniques: Solving problems by searching:
problem solving agents, Searching for solutions; uniform search strategies: Breadth first search, Depth first search, Depth
limited search, Bidirectional search, Comparing uniform search strategies.

UNIT III

Heuristic search strategies: Greedy best-first search, A* search, Memory bounded heuristic search: local search algorithms
& optimization problems: Hill climbing search, Simulated annealing search, Local beam search, Genetic algorithms;
Constraint satisfaction problems, Local search for constraint satisfaction problems. Adversarial search: Games, optimal
decisions & strategies in games, The minimax search procedure, Alpha-beta pruning, Additional refinements, Iterative
deepening.

UNIT IV

Knowledge & reasoning: Knowledge representation issues, Representation & mapping, Approaches to knowledge
representation, Issues in knowledge representation. Using predicate logic: Representing simple fact in logic, Representing
instant & ISA relationship, Computable functions & predicates, Resolution, Natural deduction. Representing knowledge
using rules: Procedural verses declarative knowledge, Logic programming, Forward verses backward reasoning, Matching,
Control knowledge.

UNIT V

Probabilistic reasoning: Representing knowledge in an uncertain domain, The semantics of Bayesian networks, Dempster-
Shafer theory, Fuzzy sets & fuzzy logics, Planning: Overview, Components of a planning system, Goal stack planning,
Hierarchical planning and other planning techniques.



UNIT VI

Natural Language processing: Introduction, Syntactic processing, Semantic analysis, Discourse & pragmatic processing.
Learning: Forms of learning, Inductive learning, Learning decision trees, explanation based learning, Learning using
relevance information, Neural net learning & genetic learning. Expert Systems: Representing and using domain knowledge,
Expert system shells and knowledge acquisition.

Text Books:

1. Rich, E. and Knight K., “Artificial Intelligence”, Tata McGraw- Hill.

2. Russell, S. and Norvig P., “Artificial Intelligence: A Modern Approach”, Pearson Education.

3. Patterson, Dan W. , “Introduction to Artificial Intelligence & Expert Systems”, PHI, 2005.
Reference Book:

1. Nilsson, N. J., Morgan Kaufmann, “Artificial Intelligence: A New Synthesis” , Tata McGraw- Hill.



Course Title: Pattern Recognition Semester Vil

Course Code BTITE703A Course Type Elective
Pre-requisite Nil L-T-P 3-0-0
Stream - Credits 3

Course Objectives:
1. To study pattern recognition topics and be exposed to recent developments in pattern recognition research.
2. To provide in-depth design concepts and implementation techniques of pattern recognitions.

Course Outcomes:

1. Identify and explain detailed aspects of internal structures of pattern recognitions.
2. Compare and contrast design issues for statistical pattern recognition.

3. Develop implementation skills for building pattern recognition.

Course Content:

UNITI

Introduction: Machine Perception, Definition of Pattern Recognition (PR), Pattern Recognition system: Sensing,
Segmentation & grouping, Feature extraction, Classification and Post processing, Design cycle: Data collection, Feature
choice, Model choice, Training, Evaluation and computational complexity. Learning and adaptation: Supervised learning,
Unsupervised learning and Reinforcement learning. Examples of PR Applications, Pattern Recognition Extensions. Machine
learning : Components of learning, Learning models, Geometric models, Probabilistic models, Logic models, Grouping and
grading, Learning versus design, Theory of learning, Feasibility of learning, Error and noise, Training versus testing, Theory
of generalization, Generalization bound, Approximation-generalization tradeoff, Bias and variance, Learning curve.

UNIT II

Statistical Pattern Recognition (StatPR): Introduction to StatPR, Baye’s theorem, Multiple features, Conditionally
independent features, Decision boundaries, Unequal costs of error, Estimation of error rates, Characteristic curves, Estimating
the composition of populations, Introduction to supervised parametric approaches and unsupervised approaches. Cluster
analysis: Clustering techniques, Cluster analysis, Cluster validity. Feature selection & extraction: Feature selection criteria,
Feature set search algorithm, Feature selection.

UNIT III ‘

Tree Classifiers: (a) Decision Trees: CART, C4.5, ID3, (b) Random Forests, Linear Discriminants, Discriminative
Classifiers: the Decision Boundary, (a) Separability, (b) Perceptrons, (¢) Support Vector Machines.

UNIT IV |

Parametric Techniques: Generative methods grounded in Bayesian Decision Theory (a) Maximum Likelihood Estimation
(b) Bayesian Parameter Estimation (c¢) Sufficient Statistics. Non-Parametric Techniques :(a) Kernel Density Estimators (b)
Parzen Window (c) Nearest Neighbor Methods.

UNITV |

Syntactic (Structural) Pattern Recognition (Syntpr): Introduction to SyntPR, Syntactic PR: primitive selection & pattern
grammars, Higher dimensional grammars, Syntactic recognition, Automata, Error — correcting parsing, Shape & texture
analysis, Image database management. Structural analysis using constraint satisfaction and structural matching, The Formal
Language-based approach to SyntPR, Learning/Training in the Language-based Approach (Grammatical Inference). Problem
solving methods for PR: Problem solving models, Problem solving algorithms.

UNIT VI |

Unsupervised Methods : Exploring the Data for Latent Structure :(a) Component Analysis and Dimension Reduction: i. The
Curse of Dimensionality, ii. Principal Component Analysis, iii. Fisher Linear Discriminant, iv. Locally Linear Embedding, (b)
Clustering: i. K-Means, ii. Expectation Maximization, iii. Mean Shift. Classifier Ensembles : (a) Bagging, (b) Boosting /
AdaBoost, Algorithm Independent, Topics Theoretical Treatments in the Context of Learned Tools: (a) No Free Lunch
Theorem, (b) Ugly Duckling Theorem, (c) Bias-Variance Dilemma, (d) Jacknife and Bootstrap Methods.



Text Books:

1. Duda, R.O., Hart, P.E., Stork, D.G. “Pattern Classification”, Wiley, 2" Edition, 2001.

2. Eart Gose, Richard Johnsonburg and Steve Joust, “Pattern Recognition and Image Analysis”, Prentice-Hall of India-
2003.

Reference Books:

1. Bishop, C. M. “Pattern Recognition and Machine Learning” Springer, 2" Edition, 2007.

2. Marsland, S., “Machine Learning: An Algorithmic Perspective”, CRC Press. 2009.

3. Theodoridis, S. and Koutroumbas, K., “Pattern Recognition”, 4t Edition, Academic Press, 2008.

4. Russell, S. and Norvig, N., “Artificial Intelligence: A Modern Approach”, Prentice Hall, Series in Artificial Intelligence,
2003.



Course Title: Soft Computing Semester viI

Course Code BTITE703B Course Type Elective
Prerequisite Nil L-T-P 3-0-0
Stream - Credits 3

Course Objectives:

1. To introduce a relatively new computing paradigm for creating intelligent machines useful for solving complex real
world problems.

2. To gain insight into the tools those make up the soft computing technique: fuzzy logic, artificial neural networks and

hybrid systems.

To create awareness of the application areas of soft computing technique.

4. To learn alternative solutions to the conventional problem solving techniques in image/signal processing, pattern
recognition/classification, control system.

W

Course Outcomes:

After learning the course the student will be able:

1. To use a new tool /tools to solve a wide variety of real world problems.
2. To find an alternate solution, more adaptable, resilient and optimum.
3. To apply knowledge of soft computing domain to real world problems.

Course Content:

UNITI

Artificial Neural Network: Biological neuron, Artificial neuron model, Concept of bias and threshold, McCulloch Pits
Neuron Model, Implementation of logical AND, OR, XOR functions. Soft Topologies of neural networks, Learning
paradigms: Supervised, Unsupervised, Reinforcement, Linear neuron model: Concept of error energy, Gradient descent
algorithm and application of linear neuron for linear regression, Activation functions: Binary, Bipolar (linear, signup, log
sigmoid, tan sigmoid) Learning mechanisms: Hebbian, Delta Rule of Perceptron and its limitations.

UNIT II

Artificial Neural Network: Multilayer perceptron (MLP) and back propagation algorithm, Application of MLP for
classification and regression of self organizing Feature Maps, Clustering of Learning vector quantization. Radial Basis
Function networks: Cover’s theorem,Mapping functions (Gaussian, Multi-quadrics, Inverse multiquadrics, Application of
RBFN for classification and regression of Hopfield network, Associative memories.

UNIT III

Fuzzy Logic: Concept of Fuzzy number, Fuzzy set theory (continuous, discrete) of operations on fuzzy sets, Fuzzy
membership functions (core, boundary, support), Primary and composite linguistic terms, Concept of fuzzy relation,
Composition operation (T-norm, T-conorm) of Fuzzy if-then rules.

UNIT IV

Fuzzy Logic: Fuzzification, Membership value assignment techniques, De-fuzzification (Maxmembership principle,
Centroid method, Weighted average method), Concept of fuzzy inference, Implication rules: Dienes-Rescher Implication,
Mamdani Implication, Zadeh Implication, Fuzzy Inference systems: Mamdani fuzzy model, Sugeno fuzzy model, Tsukamoto
fuzzy model, Implementation of a simple two-input single output FIS employing Mamdani model Computing.

UNIT V

Fuzzy Control Systems: Control system design, Control (Decision) Surface, Assumptions in a Fuzzy Control System
Design, Fuzzy Logic Controllers, Comparison with traditional PID control, Advantages of FLC, Architecture of a FLC:
Mamdani Type, Example Aircraft landing control problem.

UNIT VI

Adaptive Neuro-Fuzzy Inference Systems (ANFIS): ANFIS architecture, Hybrid Learning Algorithm, Advantages and
Limitations of ANFIS Application of ANFIS/CANFIS for regression.



Text Books:

1.

2.
3.
4.

Laurene Fausett, “Fundamentals of Neural Networks: Architectures, Algorithms And Applications”, Pearson
Education, 2008.

Timothy Ross, “Fuzzy Logic With Engineering Applications”, 3" Edition, John Wiley & Sons, 2010.

J.S. Jang, C.T. Sun, E. Mizutani, “Neuro- Fuzzy and Soft Computing”, PHI Learning Private Limited.

S. N. Sivanandam, S. N. Deepa, “Principles of Soft Computing”’, John Wiley & Sons, 2007.

Reference Books:

1.

John Hertz, Anders Krogh, Richard Palmer, “Introduction to the theory of neural computation”, Addison —Wesley
Publishing Company, 1991.

Simon Haykin, “Neural Networks A comprehensive foundation”, Prentice Hall International Inc-1999.

José C. Principe Neil R. Euliano , W. Curt Lefebvre, “Neural and Adaptive Systems: Fundamentals through
Simulations”, John-Wiley & Sons, 2000.

Peter E. Hart, David G. Stork Richard O. Duda, “Pattern Classification”, 2" Edition, 2000.

Sergios Theodoridis, Konstantinos Koutroumbas, “Pattern Recognition”, 4™ Edition, Academic Press, 2008.

Hung T. Nguyen, Elbert A. Walker, “A First Course in Fuzzy Logic”, 3" Edition, Taylor & Francis Group, LLC,
2008.

S. N. Sivanandam, S. Sumathi, S. N. Deepa, “Introduction to Fuzzy Logic using MATLAB”, Springer Verlag,
2007.



Course Title: Electronic Payment System Semester viI

Course Code BTITE703C Course Type Elective
Prerequisite Nil L-T-P 3-0-0
Stream - Credits 3

Course Objectives:

To understand common payment methods, working of different payment systems.
To learn basic payments processes and systems.

To understand emerging payments trend.

To gain knowledge on the underlying technologies governing payment systems.
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Course Outcomes:

After learning the course, the students should be able:

1. To learn and speak Financial Services language.
2. To familiarize with banking regulations in the payment industry.
3. Gain domain knowledge for career in financial industry: Banks, Insurance & NBFC.

Course Content:

UNIT I

Evolution of payment systems in the digital world: Role of RBI in payment/clearing/settlement Indian payment systems:
IMPS, NEFT/RTGS, eWallet, eEKYC, AADHAR / AADHAR VAULT, RUPAY Debit/Credit cards, *99#, NACH,ABPS,
BHIM, BHARAT PAY, CREDIT CARD, VISA/MASTER ROLE in CREDIT CARD PAYMENTS, CTS, UPI, BBPS, ATM.
Transformation in Social media channels & Payments: ChatBot, WhatsApp, FB.

UNIT II

Risks in Payment Systems : Credit Risk, Liquidity Risk, Systemic Risk, Operational Risk.

Risk mitigation techniques: Carefully chosen members, Novation, Central counterparty system, Loss sharing arrangements,
Collateral, Other mitigation techniques like RECO.
Relationship structures: Correspondent banking, Bilateral clearing, arrangements, Network managed banking.

UNIT III

Payment types:

Book payments, Local payments, Domestic payments, Cross border payments.

Regional payments systems:

USA payment systems : Fedwire, CHIPS, NSS, ACH, SEPA payment systems : TARGET2, STEP 2 (SCT/SDD) PE- AC,
China payment system : CDFCPS/CIPS, Hong Kong payment system : CHATS

Canadian payment system : LVTS, Indian payment systems : RTGS, NEFT, IMPS, UPI.

UNIT IV |

Overview of SWIFT messaging: MT and MX messages, Role of SWIFT in payment systems, SWIFTnet Fin, File act,
Interact, Browse SWIFT payment message processing — MT 1XX, MT 2XX, MT 9XX, MX PAIN/PACS, SWIFT Payment
Messages examples, SWIFT for corporate.

UNIT V |

Use of code in payment systems:

Codes — IBAN, BBAN, BIC, BEI, UID, UPIC, ABA routing codes etc., IFSC.

Foreign exchange transactions: Cash, TOM, Spot, Forwards, Interbank transactions, Merchant transactions, Exchange rate
determination and rate computation.

UNIT VI

Cash management products:

Concept of float, Cash concentration, notional pooling and sweep, Virtual account management (VAM), ACH filter/ACH
block, Lockboxes.

Impact of regulation:

Basel, FATF/OFAC compliance, FATCA compliance, AML compliance, FRM compliance.

Practical: Working of ATMs, Insides of an ATM, Vulnerability Points, Care to be taken while using ATM.



Text Book:
1. S. K. Nippani, B. K. Murthy, “Digital India Governance Transformation”, 2018.

Online Reference for books & documentations:

https://rbidocs.rbi.org.in/rdocs/




Course Title: Natural Language Processing Semester Vil

Course Code BTITOE704A Course Type Elective
Pre-requisite Nil L-T-P 3-0-0
Stream - Credits 3

Course Objectives:

To learn the leading trends and systems in natural language processing.

To understand the concepts of morphology, syntax, semantics and pragmatics of the language.

To recognize the significance of pragmatics for natural language understanding.

To describe simple system based on logic and demonstrate the difference between the semantic presentation and
interpretation of that presentation.

5. To describe application based on natural language processing and to show the points of syntactic, semantic and
pragmatic processing.
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Course Outcomes:

After learning the course the student will be able:

1. To understand the models, methods and algorithms of statistical Natural Language Processing.

2. To implement probabilistic models in code, estimate parameters for such models and run meaningful experiments to
validate such models.

To apply core computer science concepts and algorithms, such as dynamic programming.

To understand linguistic phenomena and explore the linguistic features relevant to each NLP task.

To identify opportunities and conduct research in NLP.

To analyze experimental results and write reports.
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Course Content:

UNITI

Introduction to NLP: Definition, Issues and strategies, Application domain, Tools for NLP, Linguistic organization of NLP,
NLP vs. PLP.

UNIT II

Word Classes: Review of Regular Expressions, CFG and different parsing techniques. Morphology: Inflectional,
derivational, Parsing and parsing with FST, Combinational Rules.

UNIT III

Phonology: Speech sounds, Phonetic transcription,Phoneme and phonological rules, Optimality theory, Machine learning of
phonological rules, Phonological aspects of prosody and speech synthesis. Pronunciation, Spelling and N-grams: Spelling
errors, Detection and elimination using probabilistic models, Pronunciation variation (lexical, allophonic, dialect), Decision
tree model, Counting words in Corpora, Simple N-grams, smoothing (Add One, Written-Bell, Good-Turing), N-grams for
spelling and pronunciation.

UNIT IV

Syntax: POS Tagging: Tagsets, Concept of HMM tagger, Rule based and stochastic POST, Algorithm for HMM tagging,
Transformation based tagging. Sentence level construction & unification: Noun phrase, Co-ordination, Sub-categorization,
Concept of feature structure and unification.

UNIT V

Semantics: Representing Meaning: Unambiguous representation, Canonical form, Expressiveness, Meaning structure of
language, Basics of FOPC. Semantic Analysis: Syntax driven, Attachment & integration, Robustness. Lexical Semantics:
Lexemes (homonymy, polysemy, synonymy, hyponymy), WordNet, Internal structure of words, Metaphor and metonymy and
their computational approaches. Word Sense Disambiguation: Selectional restriction based, Machine learning based and
dictionary based approaches.

UNIT VI

Pragmatics: Discourse: Reference resolution and phenomena, Syntactic and semantic constraints on coreference, Pronoun
resolution algorithm, Text coherence, Discourse structure. Dialogues: Turns and utterances, Grounding, Dialogue acts and



structures. Natural Language Generation: Introduction to language generation, Architecture, Discourse planning (text
schemata, rhetorical relations).

Text Books:

1. D. Jurafsky & J. H. Martin, “Speech and Language Processing — An introduction to Language processing,
Computational Linguistics, and Speech Recognition”, Pearson Education.
2. Allen, James, “Natural Language Understanding”, 2" Edition, Benjamin/Cummings, 1996.

Reference Books:

1. Bharathi, A., Vineet Chaitanya and Rajeev Sangal, “Natural Language Processing-A Pananian Perspective”,
Prentice Hall India, 1995.

2. Eugene Cherniak, “Statistical Language Learning”, MIT Press, 1993.

3. Manning, Christopher and Heinrich Schiitze, “Foundations of Statistical Natural Language Processing”, MIT
Press, 1999.



Course Title: Machine Learning Semester vl

Course Code BTITOE704B Course Type Elective
Pre-requisite Engineering Mathematics-1I L-T-P 3-0-0
Stream - Credits 3

Course Objectives:

To understand the basic concepts and methods of machine learning.

To make use of some elementary machine learning techniques in the design of computer systems.

To develop a broad perspective about the applicability of ML algorithms in different fields.

To understand the major machine learning algorithms, the problem settings and assumptions that underlies them.

To possess insights, concerning the relative strengths and weaknesses of various common machine learning
methods.
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Course Outcomes:

After learning the course the student will be able:

1. To demonstrate knowledge of the machine learning literature.

To describe how and why machine learning methods work.

To demonstrate results of parameter selection.

To explain relative strengths and weaknesses of different machine learning methods.
To select and apply appropriate machine learning methods to a selected problem.

To implement machine learning algorithms on real datasets.

To suggest ways to improve results.
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Course Content:

UNIT-I

Introduction: Well-posed learning problems, Designing a Learning System, Perspectives and Issues in Machine learning,
Concept Learning and General-to-specific Ordering: A concept learning task, Concept learning as Search, Finding a
maximally specific hypothesis, Version Spaces and Candidate elimination algorithm, Inductive Bias.

UNIT-II

Decision Tree Learning: Decision tree learning algorithm, Hypothesis space search in decision tree Evaluating Hypothesis:
Estimating Hypothesis accuracy, Basics of sampling theory, Deriving confidence intervals, Hypothesis testing, comparing
learning algorithms.

UNIT-IIT

Bayesian Learning: Bayes theorem and concept learning, Maximum likelihood and least square error hypotheses, Minimum
description length principle, Bayes optimal classifier, Gibbs algorithm, Naive Bayes classifier, Computational Learning
Theory: Probably learning an approximately correct hypothesis, PAC learnability, The VC dimension, the mistake bound
model for learning.

UNIT-IV
Linear Models for Regression: Linear basis function models, The Bias-Variance decomposition, Bayesian Linear
Regression, Bayesian Model comparison
Kernel Methods: Constructing kernels, Radial basis function networks, Gaussian Processes

UNIT-V

Approximate Inferencing: Variational inference, Variational mixture of Gaussians, Variational linear regression, Variational
logistic regression, Hidden Markov Models: Learning algorithms for HMM, the Viterbi algorithm, Linear Dynamical
Systems.

UNIT-VI

Reinforcement Learning: The learning task, Q learning, Non-deterministic rewards and action, Temporal difference
learning, Generalizing from examples.



Text Books:

1. Mitchell, Tom. M., “Machine Learning”, McGraw-Hill Education, 1% Edition, May 2013.

2. Segaran, Toby. “Programming Collective Intelligence- Building Smart Web 2.0 Applications”, O’Reilly Media,
August 2007.

Reference Books:

1. Miroslav, Kubat. “An Introduction to Machine Learning”, Springer Publishing.
2. Bishop, C. M., “Pattern Recognition and Machine Learning”, Springer Publishing.
3. Conway, Drew and White, John Myles, “Machine Learning for Hackers”, O'Reilly Media, February 2012.



Course Title: Real Time Systems Semester vl

Course Code BTITPE705A Course Type Elective

Pre-requisite Operatn}g Systems, Design and Analysis L-T-P 3-0-0
of Algorithms

Stream Software Application and Development Credits 3

Course Objectives:

1. To introduce students to the fundamental problems, concepts and approaches in the design and analysis of real-time
systems.

To study issues related to the design and analysis of systems with real-time constraints.

To learn real-time scheduling and schedulability analysis.

To understand formal specification and verification of timing constraints and properties.

To design methods for real-time systems.

To learn new techniques of state-of-the-art real-time systems research.
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Course Outcomes:

After learning the course the student will be able:

1. To characterize real-time systems and describe their functions.

To analyze, design and implement a real-time system.

To apply formal methods to the analysis and design of real-time systems.
To apply formal methods for scheduling real-time systems.

To characterize and debug a real-time system.
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Course Content:

UNITI

Introduction: Hard vs. Soft real time systems, A reference model of real time system. Real-time scheduling: Clock driven
approach, Weighted Round-robin approach, Priority driven approach, Dynamic vs. static system, Effective Release Times and
Deadlines, EDF and LST algorithm, Optimality and Non-Optimality of the EDF and LST algorithms, Off line vs. online
Scheduling.

UNIT II

Clock-Driven Scheduling: Static, Time-Driven scheduler, General structure of Cyclic Schedules, Cyclic Executives,
Improving the Average Response Time of a-periodic Jobs, Scheduling Sporadic Jobs.

UNIT III

Priority Driven Scheduling of Periodic Tasks: Fixed priority vs. Dynamic priority algorithms, Maximum Schedulable
Utilization, Optimality of the RM and DM algorithms, A Schedulability test for fixed-priority tasks with short response times,
Sufficient Schedulability conditions for the RM and DM algorithms.

UNIT IV

Scheduling Aperiodic and Sporadic Jobs in Priority-Driven Systems: Assumptions and Approaches, Deferrable Servers,
Sporadic Servers, Constant Utilization, Total Bandwidth and Weighted Fair-Queuing Servers.

UNIT V

Resources and Resource Access control: Resource contention, Resource access control, Nonpreemptive critical section,
Basic Priority-Inheritance protocol, Basic Priority Ceiling Protocol, Stack based, Priority-ceiling protocol, preemption ceiling
protocol.

UNIT VI

Multiprocessor scheduling, Resource Access Control, and Synchronization: Model of multiprocessor & distributed
systems, task assignment, multiprocessor Priority-ceiling protocol, Elements of Scheduling Algorithms for End-to-End
Periodic Tasks- IPS protocols, PM protocols, MPM protocol.



Text Books:

1. Jane W. S. Liu, “Real-Time System”, Pearson Education.

2. C. M. Krishna and K. G. Shin, “Real-Time Systems”, McGraw Hill.
Reference Books:

1. Laplante, “Real Time System Design and Analysis: An Engineer Handbook”, PHI.
2. Dr. K. V. K. Prasad, “Embedded Real Time System Concept Design and Programming”, Wiley India.



Course Title: Information Security Semester Vil

Course Code BTITPE705B Course Type Elective
Pre-requisite Internetworking Protocols L-T-P 3-0-0
Stream Infrastructure and Security Management Credits 3

Course Objectives:

To understand information security’s importance in the increasingly computer-driven world.
To master the key concepts of information security and its working.

To develop a security mindset.

To learn to critically analyze situations of computer and network security usage.

To identify the salient issues, viewpoints and trade-offs of information security.
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Course Outcomes:

After learning the course the student will be able:

1. To explain the challenges and scope of information security.

To explain security concepts as confidentiality, integrity and availability.

To explain the importance of cryptographic algorithms used in information security .

To identify and explain symmetric algorithms for encryption-based security of information.

To describe the access control mechanism used for user authentication and authorization.

To describe Secure Sockets Layer (SSL), Internet Protocol (IP) communications by using Internet Protocol Security
(IPSec).

To explain the use of security tools as firewalls and intrusion prevention systems.

To explain malicious software issues introduced by software-based viruses and worms.

9. To describe the process of risk assessment in the context of IT security management.
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Course Content:

UNITI

Introduction to Information Systems: Security concepts, Computer security concepts, Threats, Attacks and Assets, Security
functional requirements, A security architecture for Open Systems, Computer security trends, Computer security strategy.

UNIT II

Cryptographic Tools: Confidentiality with Symmetric Encryption, Message Authentication and Hash Functions, Public-Key
Encryption, Digital Signatures and Key Management, Practical Application: Encryption of Stored Data.

UNIT III

Models, Frameworks, Standards & Legal Framework: A structure and framework of compressive security policy, policy
infrastructure, policy design life cycle and design processes, PDCA model, Security policy standards and practices - ISO
27001, SSE-CMM, IA-CMM, ITIL & BS 15000, BS7799, Understanding Laws for Information Security: Legislative
Solutions, Contractual Solutions, Evidential Issues, International Activity, Indian IT Act, Laws of IPR, Indian Copyright Act.

UNIT IV

Controls: Access control principles, Subjects, Objects and access rights, Discretionary access control, Role-based access
control, Case study.

UNIT V

Virus and Malware: Introduction & types of Malicious Software (Malware), Propagation—Infected Content—Viruses,
Propagation—Vulnerability Exploit-Worms, Propagation—Social Engineering—SPAM E-mail, Trojans, Payload—System
Corruption, Payload—Attack, Agent-Zombie, Bots, Payload—Information Theft-Keyloggers, Phishing, Spyware, Payload—
Stealthing—Backdoors, Rootkits, Countermeasures.

UNIT VI

Security issues: Database security challenge in the modern world, Federated Databases, securing Mobile databases, Network
Security, Trusted and untrusted networks, Network attacks, Network security dimensions, Network attack — the stages; using
firewalls effectively; Privacy — Privacy invasion due to direct marketing, Outsourcing using data masking ; privacy issues in
smart card applications, Ethical Hacking ;Role of Cryptography in information security, digital signatures.



Text Books:

1. Nina Gobole, “Information Systems Security: Security Management, Metrics, Frameworks And Best Practices”,
Wiley, 2008.

2. Mark Rhodes —Ousley, “Information Security: The Complete Reference”, McGraw-Hill Education, 2™ Edition,
2013.

3. Dhiren R Patel, “Information Security Theory and Practices”, PHI Learning, 2008.

4. Mark Stamp, “Information Security: Principles and Practice”, 2™ Edition, , Wiley, 2011.

Reference Books:

1. Gary R. McGraw, “Software Security: Building Security In” Addison Wesley, 2006.
2. Ankit Fadia, “Network Security: A Hacker’s Perspective”, 2006.



Course Title: Management Information Systems Semester vl

Course Code BTITPE705C Course Type Elective
Pre-requisite Decision Support Systems L-T-P 3-0-0
Stream Information Management & Quality Control Credits 3

Course Objectives:

1. To create interest and awareness about the proliferation of the Information Systems in today’s organizations.

To understand categories of MIS: Operations Support System, Management Support System and Office automation

system, Functional management system.

To learn Information Systems for strategic management and strategic role of information systems.

4. To plan for information systems: Identification of Applications, Business Application Planning, Systems and Critical
Success Factors, Method of Identifying Applications.

5. To understand System Development Process and Approaches, System Implementation, System maintenance,
Introduction to MIS Risks, System Evaluation, IT Procurement Options. Change management in IT Projects.
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Course Outcomes:

After learning the course the student will be able:

1. To understand the usage and constituents of MIS in organizations.

To understand the classifications, understanding and the different functionalities of these MIS.
To explain the functions and issues at each stage of system development.

To identify emerging trends in MIS technologies.

To identify and assess MIS in real-life organization.
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Course Content:

UNITI

Management & organizational support systems for digital firm: Definition of MIS; Systems Approach to MIS: Report
writing s/w, MIS and Human factor considerations, concept of organizational information sub-system, MIS & problem
solving.

UNIT II

Information systems & business strategy: Information Management, Who are the users? Manager & Systems, Evolution of
Computer based information system (CBIS), Model of CBIS. Information services organization: Trend to End-User
computing, Justifying the CBIS, Achieving the CBIS, Managing the CBIS, Benefits & Challenges of CBIS implementation.
Strategic Information System, Business level and Firm level Strategy.

UNIT III

Information systems in the enterprise: Systems from Management and functional perspective and their relationship:
Executive Information System, Decision support system sales and Marketing Information System, Manufacturing
Information System, Human-Resource Information System. Finance and Account Information System.

UNIT IV

Information technology for competitive advantage: Firm in its environment, What are the information resources? Who
manages the information resources? Strategic planning for information resources. End-User Computing as a strategic issue,
Information resource management concept.

UNIT V

E-commerce and international information system: Introduction to E-Commerce, Business Intelligence. E-Commerce
strategy, Electronic Data Interchange, E-commerce methodology, E-commerce technology, Business application of the
Internet. Electronic Business success strategies.

UNIT VI

Managing International Information Systems: IIS architecture, Global business Drivers, Challenges, Strategy: divide,
conquer and appease, Cooptation, Business organization, Problems in implementing global information systems, Computer
crime, ethics and social issues.



Text Book:

1. Kelkar, S.A., “Management Information Systems”, Prentice Hall of India, 2003.

Reference Books:

1. Mark G Simkin, “Introduction to computer Information System for Business”, 1996.
2. James A. Senn, “Analysis & Design of Information Systems”, McGraw-Hill.



Course Title: Distributed Computing Semester VII

Course Code BTITPE705D Course Type Elective
Pre-requisite Operating Systems L-T-P 3-0-0
Stream Networking Credits 3

Course Objectives:

1. To understand the major tools and techniques that allow programmers to effectively program the parts of the code
that require substantial communication and synchronization.

To study the core ideas behind modern coordination and communication paradigms and distributed data structures
To introduce a variety of methodologies and approaches for reasoning about concurrent and distributed programs.

To realize basic principles and best practice engineering techniques of concurrent and distributed computing.

To study the safety and progress properties of concurrent and distributed algorithms.

To understand the performance of current multi-core and future many-core systems.
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Course Outcomes:

After learning the course, the student will be able:

1. To identify the core concepts of distributed systems.

2. To learn orchestration of multiple machines to correctly solve problems in an efficient, reliable and scalable way.
3. To examine concepts of distributed systems in designing large systems.

4. To apply distributed computing concepts to develop sample systems.

Course Content:

UNITI

Introduction: Historical background, Key characteristics, Design goals and challenges, Review of networking and
internetworking, Internet protocols.

UNIT II

Processes and Inter process Communication: Processes and threads, Virtualization, Code migration, The API for the
Internet protocols, External data representation, Client-server communication, Multicast communication, Message oriented
communication, Network virtualization, Overlay networks, RPC and MPI.

UNIT III

Naming: Name services and Domain Name System, Directory services, Case study: X.500 directory service.

UNIT IV

Time, Global States and Synchronization: Physical and logical clocks, Global states, Mutual exclusion, Election
algorithms, Consistency and Replication: Consistency models, Replica management, Consistency protocols, Case studies of
highly available services: the gossip architecture and Coda.

UNIT V

Fault Tolerance and Security: Distributed Commit, Recovery, Security Issues, Cryptography. Distributed File Systems: File
service architecture, Case study: Sun Network File System, The Andrew File System.

UNIT VI

Peer to peer Systems: Introduction, Napster, Peer-to-peer middleware, Routing overlays, Case studies: Pastry, Tapestry.
Distributed Object Based Systems: Distributed objects, Java beans, CORBA.



Text Books:

1. Tanenbaum A.S, “Distributed Systems: Principles and Paradigms”, 2" Edition, Pearson Education, 2006.
Coulouris G., Dollimore J., Kindberg T. and Blair G., “Distributed Systems: Concepts and Design”, 5" Edition,
Addison Wesley, 2011.

3. Mahajan S., Shah S., "Distributed Computing"’, 1** Edition, Oxford University Press, 2010.

Reference Books:

1. Hwang K., Dongarra J., Geoffrey C. Fox, “Distributed and Cloud Computing: From Parallel Processing to the
Internet of Things”, Morgan Kaufmann, 2011.
2. Comer D.E. and Droms, R.E., “Computer Networks and Internets”, 4t Edition, Prentice-Hall, 2004.



Course Title: Data Warehousing and Data Mining Semester vl

Course Code BTITPE705E Course Type Elective
Pre-requisite Database Management Systems L-T-P 3-0-0
Stream Data Science Credits 3

Course Objectives:

1. Introduce the concepts, techniques, design and applications of data warehousing and data mining.
2.  Enable students to understand and implement classical algorithms in data mining and data warehousing.
3. Enable students to learn how to analyze the data, identify the problems and choose the relevant algorithms to apply.

Course Outcomes:

After learning the course, the student will be able:

1. Understand the functionality of the various data mining and data warehousing components.

2. Appreciate the strengths and limitations of various data mining and data warehousing models.

3. Compare the various approaches to data warehousing and data mining implementations.

4 Describe and utilize a range of techniques for designing data warehousing and data mining systems for real-world
applications.

Course Content:

UNITI

Introduction to data warehousing, Evolution of decision support systems, Modeling a data warehouse, granularity in the data
warehouse, Data warehouse life cycle, building a data warehouse, Data Warehousing Components, Data Warehousing
Architecture.

UNIT II

On Line Analytical Processing, Categorization of OLAP Tools, Introduction to Data mining and knowledge discovery,
Relation to Statistics, Databases, Data Mining Functionalities, Steps In Data Mining Process, Architecture of a Typical Data
Mining Systems, Classification of Data Mining Systems.

UNIT III

Overview of Data Mining Techniques, Data Preprocessing, Data Cleaning, Data Integration, Data Transformation and Data
Reduction, Data Generalization and Summarization Based Characterization, Mining Association Rules In Large Databases.

UNIT IV

Classification and Prediction, Issues Regarding Classification and Prediction, Classification By Decision Tree Induction,
Bayesian Classification, Other Classification Methods.

UNIT V

Prediction, Clusters Analysis, Types of Data In Cluster Analysis, Categorization of Major Clustering Methods, Partitioning
methods, Hierarchical Methods.

UNIT VI

Applications of Data Mining, Social Impacts of Data Mining, Case Studies, Mining WWW, Mining Text Database, Mining
Spatial Databases.

Text Books:

1. Adriaans, “ Data mining”, Addison- Wesley, 1996.

2. Margaret Dunham, “Data Mining: Introductory and Advanced Topics”, Published by Prentice
Hall.

3. Weiss, Sholom M.,”Predictive data mining : a practical guide”, Kaufmann Publishers, 1998.

Reference Books:
1. Pang-Ning Tan, Michael Steinback, Vipin Kumar, “Introduction to Data Mining”, Pearson Education, 2008.
2. M.Humphires, M.Hawkins, “Data Warehousing: Architecture and Implementation”, Pearson Education, 2009.
3. Anahory, Murray, “Data Warehousing in the Real World”, Pearson Education, 2008.



Course Title: Cloud Computing and Storage Management Lab Semester
Course Code BTITL706 Course Type
Pre-requisite Internetworking Protocols L-T-P
Stream Core Credit

Lab Experiments Objectives:
Learner will be able to...

1 Appreciate cloud architecture.
2 Create and run virtual machines on open source OS.
3 Implement Infrastructure, storage as a Service.
4 Install and appreciate security features for cloud.
Lab Experiments List:
1 Study of Cloud Computing & Architecture.
2 Study and implementation of Infrastructure as a Service.
3 Implementation of Private cloud using Eucalyptus or Open stake.

- Working with KVM to create VM.

- Installation and configuration of Private cloud.
- Bundling and uploading images on a cloud.

- Creating web based UI to launch VM.

- Working with Volumes — Attached to the VM.
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Course Title: Pattern Recognition Lab Semester vl

Course Code BTITEL707A Course Type Elective
Pre-requisite NIL L-T-P 0-0-2
Stream - Credit 1

Lab Experiments Objectives:

1. To study pattern recognition topics and be exposed to recent developments in pattern recognitions research.
2. To provide in-depth design concepts and implementation techniques of pattern recognitions.

Lab Experiments List:

Feature Representation.

Mean and Covariance.

Linear Perceptron Learning.

Generation of Random Variables.

Bayesian Classification.

MLE: Learning the classifier from data.

Data Clustering: K-Means, MST-based.
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Course Title: Soft Computing Lab Semester vl

Course Code BTITEL707B Course Type Elective
Pre-requisite Programming in Java/C/C++ L-T-P 0-0-2
Stream - Credit 1

Lab Experiments Objectives:

1. To utilize Soft computing algorithms to solve engineering problems.
2. To compare results and provide a analysis of algorithms efficiency.
3. To apply soft computing thought process for solving issues.

Lab Experiments List:
1. Implement simple logic network using MP neuron model.
2. Implement a simple linear regression with a single neuron model.
3. Implement and test MLP trained with back-propagation algorithm.
4. TImplement and test RBF network.
5. Implement SOFM for character recognition.
6. Implement fuzzy membership functions (triangular, trapezoidal, gbell, PI, Gamma, Gaussian)
7. Implement defuzzyfication (Max-membership principle, Centroid method, Weighted average method).
8. Implement FIS with Mamdani Inferencing mechanism.
9. A small project: may include classification or regression problem, using any soft computing technique studied

earlier.



Course Title: Electronic Payment System Lab
Course Code BTITEL707C

Pre-requisite Programming in Java/C/C++
Stream -

Lab Experiments Objectives:

To design and write programs to demonstrate various real life payment system concepts.

Lab Experiments List:

Assignments and project based on syllabus.

Semester
Course Type
L-T-P
Credit
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Course Title: Real Time Systems Lab Semester VI

Course Code BTITPEL708A Course Type  Elective
Pre-requisite Programming in Java/C/C++ L-T-P 0-0-2
Stream Software Application and Development Credit 1

Lab Experiments Objectives:

1. To design and write programs to demonstrate various real time system concepts of scheduling processes.
2. To demonstrate how real time principles can be applied to business problems by simulating business processes.

Lab Experiments List:

Execute a program to demonstrate real time scheduling EDF vs. LST to show a comparative result.
Demonstrate clock driven scheduler system.

Develop a random generator to set priority and demonstrate a priority driven scheduler system.

Simulate a manufacturing process to demonstrate resource and resource control scheduling system in real time.

Simulate a logistics service provider scheduling of product delivery system using the principles of real-time system
learned in the course.
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Course Title: Information Security Lab Semester vl

Course Code BTITPEL708B Course Type Elective

Pre-requisite Programming in Java/C/C++ L-T-P 0-0-2

Stream Infrastructure and Security Credit 1
Management

Lab Experiments Objectives:

1. To be familiar with the algorithms of data mining,
2. To be acquainted with the tools and techniques used for Knowledge Discovery in Databases.
3. To be exposed to web mining and text mining.

Lab Experiments List:

1. Implement the following SUBSTITUTION & TRANSPOSITION TECHNIQUES concepts:
a. Caesar Cipher
b. Playfair Cipher
c. Hill Cipher
d. Vigenere Cipher
e. Rail fence — row & Column Transformation.
2. Implement the following algorithms
a. DES
b. RSA Algorithm
c. Diffiee-Hellman
d. MDS5
e. SHA-1
Implement the SIGNATURE SCHEME - Digital Signature Standard.
Demonstrate how to provide secure data storage, secure data transmission and for creating digital signatures
(GnuPQG).
Setup a honey pot and monitor the honeypot on network (KF Sensor).
Installation of rootkits and study about the variety of options.
Perform wireless audit on an access point or a router and decrypt WEP and WPA.( Net Stumbler).
Demonstrate intrusion detection system (ids) using any tool (snort or any other s/w).
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Course Title: Management Information Systems Lab Semester Vil

Course Code BTITPEL708C Course Type Elective
Pre-requisite Programming in Java/Python L-T-P 0-0-2
Stream Information Management & Quality Control Credit 1

Lab Experiments Objectives:

To prepare organizational data for MIS reports and dashboards.
To learn what data should be used to prepare MIS reports.

To write programs to produce MIS reports.

To depict data in a MIS report to support decision making.
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Lab Experiments List:

Prepare a MIS report for HR system to depict the various grades of employee in an organization by years of service.
Prepare a EIS report of Sales of an organization.

Prepare a graphical EIS dashboard of the Sales over a period of 1 year.

Prepare a manufacturing MIS report of all orders fulfilled, in progress and pending for management.

Prepare a monthly MIS profit and loss dashboard from financial data.

Prepare an EIS for reporting population demographic.
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Course Title: Distributed Computing Lab Semester vl

Course Code BTITPEL708D Course Type Elective
Pre-requisite Programming in Java/C/C++ L-T-P 0-0-2
Stream Networking Credit 1

Lab Experiments Objective:

1. To implement distributed systems paradigms practically to understand impact on resources and processes.

Lab Experiments List:

Load Balancing Algorithm.
Scalability in Distributed Environment.
Client/server using RPC/RMI.
Inter-process communication.
Election Algorithm.
Distributed Deadlock.
Name Resolution protocol.
Clock Synchronization algorithms.
Mutual Exclusion Algorithm.

. Group Communication.

. CORBA architecture.

. Parallel Algorithms.

. Message Passing Interface.
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Course Title: Data Warehousing and Data Mining Lab

Course Code BTITPEL708E
Pre-requisite SQL
Stream Data Science

Lab Experiments Objectives:

1. To be familiar with the algorithms of data mining.

Semester
Course Type
L-T-P
Credit

2. To be acquainted with the tools and techniques used for Knowledge Discovery in Databases.

3. To be exposed to web mining and text mining.

Lab Experiments List:

1. Creation of a Data Warehouse.

2. Apriori Algorithm.

3. FP-Growth Algorithm.

4. K-means clustering.

5. One Hierarchical clustering algorithm.

6. Bayesian Classification.

7. Decision Tree.

8. Support Vector Machines.

9. Applications of classification for web mining.

10. Case Study on Text Mining or any commercial application.

VII
Elective
0-0-2
1



Course Title: Project Phase I Semester vl

Course Code BTITP709 Course Type Compulsory
Pre-requisite Nil L-T-P 0-0-4
Stream Core Credits 2

The project should enable the students to combine the theoretical and practical concepts studied in his/her
academics. The project work should enable the students to exhibit their ability to work in a team, develop planning and
execute skills and perform analyzing and trouble shooting of their respective problem chosen for the project. The students
should be able to write technical report, understand the importance of teamwork and group task. The students will get
knowledge about literature survey, problem definition, its solution, and method of calculation, trouble shooting, costing,
application and scope for future development.

Project work

The project work is an implementation of learned technology. The knowledge gained by studying various subjects
separately supposed to utilize as a single task. A group of 03/04 students will have to work on assigned work. The topic could
be a product design, specific equipment, live industrial problem etc. The project work involves
experimental/theoretical/computational work. It is expected to do necessary literature survey by referring current journals
belonging to Information Technology reference books and internet. After finalization of project, requisites like equipments,
data, tools etc. should be arranged.

Project Activity

The project groups should interact with guide, who in turn advises the group to carry various activities regarding project work
on individual and group basis. The group should discuss the progress every week in the project hours and follow further
advice of the guide to continue progress. Guide should closely monitor the work and help the students from time to time. The
guide should also maintain a record of continuous assessment of project work progress on weekly basis.

Phase I

1. Submission of project/problem abstract containing problem in brief, requirements, broad area, applications,
approximate expenditure if required etc.

Problem definition in detail.

Literature survey.

Requirement analysis.

System analysis (Draw DFD up to level 2, at least).

System design, Coding/Implementation (20 to 30%).
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Course Title: Internet of Things Semester VIII

Course Code BTITC801 Course Type Compulsory
Pre-requisite Microprocessor & Micro-controllers L-T-P 3-0-0
Stream Core Credits 3

Course Objectives:
1. To understand the vision of IoT.
To understand IoT market perspective.
To study the data and knowledge management and use of devices in IoT technology.
To understand state of the art — [oT Architecture.
To study the real world IoT design constraints, industrial automation and commercial building automation in IoT.
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Course Outcomes:
After learning the course the students should be able:

1. To interpret the vision of IoT from a global context.

To determine the market perspective of IoT.

To compare and contrast the use of devices, gateways and data management in IoT.

To implement state of the art architecture in IoT.

To illustrate the application of IoT in industrial automation and identify real world design constraints.

N

Course Content:

UNITI

M2M to IoT-The Vision-Introduction, From M2M to IoT, M2M towards loT-the global context, A use case example,
Differing characteristics.

UNIT II

M2M to [oT: A Market Perspective— Introduction, Definitions, M2M Value Chains, IoT Value Chains, An emerging industrial
structure for IoT, The international driven global value chain and global information monopolies, M2M to IoT. An
architectural overview: Building an architecture, Main design principles and needed capabilities, An IoT architecture outline,
Standards considerations.

UNIT III

M2M and IoT Technology Fundamentals - Devices and gateways, Local and wide area networking, Data management,
Business processes in IoT, Everything as a Service (XaaS), M2M and IoT Analytics, Knowledge Management.

UNIT IV

IoT Architecture: State of the Art, Introduction, State of the art, Architecture Reference Model - Introduction, Reference
model and architecture, IoT reference model.

UNIT V

IoT Reference Architecture: Introduction, Functional view, Information view, Deployment and operational View, Other
relevant architectural views. Real-World Design Constraints - Introduction, Technical design constraints-hardware is popular
again, Data representation and visualization, Interaction and remote control.

UNIT VI

Industrial Automation: Service-oriented architecture-based device integration, SOCRADES: realizing the enterprise
integrated Web of Things, IMC-AESOP: from the Web of Things to the Cloud of Things, Commercial Building Automation:
Introduction, Case study: phase one-commercial building automation today, Case study: phase two- commercial building
automation in the future.




Text Book:

1. Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle, “From Machine-
to-Machine to the Internet of Things: Introduction to a New Age of Intelligence”, Academic Press, 1% Edition,
2014.

Reference Books:

1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things (A Hands-on-Approach)”, VPT, 1* Edition, 2014.

2. Francis da Costa, “Rethinking the Internet of Things: A Scalable Approach to Connecting Everything”, 1%
Edition,Apress Publications, 2013.



Course Title: Mobile Computing Semester VI

Course Code BTITC802 Course Type Compulsory
Pre-requisite Internetworking Protocols , Operating Systems L-T-P 3-0-0
Stream Core Credits 3

Course Objectives:
1. To describe the basic concepts and principles in mobile computing.
To understand the concept of Wireless LANs, PAN, Mobile Networks, and Sensor Networks.
To explain the structure and components for Mobile IP and Mobility Management.
To understand positioning techniques and location-based services and applications.
To describe the important issues and concerns on security and privacy.
To design and implement mobile applications to realize location-aware computing.
To design algorithms for location estimations based on different positioning techniques and platforms.
8. To acquire the knowledge to administrate and to maintain a Wireless LAN.
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Course Outcomes:
After learning the course, the students should be able:

1. To describe wireless and mobile communications systems.

2. To choose an appropriate mobile system from a set of requirements.

3. To work around the weaknesses of mobile computing.

4. To interface a mobile computing system to hardware and networks.

5. To program applications on a mobile computing system and interact with servers and database systems.

Course Content:

UNITI

Fundamental of Wireless and basics of wireless network: Digital communication, Wireless communication system and
limitations, Wireless media, Frequency spectrum, Technologies in digital wireless communication, Wireless communication
channel specification, Wireless network, Wireless switching technology, Wireless communication.

UNIT II

Mobile Communications and Computing: An Overview Mobile Communication, Mobile Computing, Mobile Computing
Architecture, Mobile Devices, Mobile System Networks, Data Dissemination, Mobility Management, Security, Mobile
Devices and Systems, Mobile Phones, Digital Music Players, Hand-held Pocket Computers, Hand-held Devices: Operating
Systems, Smart Systems, Limitations of Mobile Devices, Automotive Systems.

UNIT III

GSM and other architectures: GSM-Services and System Architectures, Radio Interfaces, Protocols Localization, Calling,
Handover, Security, New Data Services, modulation, Multiplexing, Controlling the medium access, Spread spectrum, Coding
methods, CDMA, IMT 2000, WCDMA and CDMA 2000, 4G Networks.

UNIT IV

Mobile Network and Transport Layer: IP and Mobile IP Network Layers, Packet Delivery and Handover Management,
Location Management, Registration, Tunneling and Encapsulation, Route optimization, Dynamic Host Configuration
Protocol, Mobile Transport Layer, Conventional TCP/IP Transport Layer Protocol, Indirect TCP, Snooping TCP, Mobile TCP,
Mobile Ad-hoc Networks (MANET), Routing and Routing Algorithms in MANET, Security in ad-hoc networks.

UNIT V

Data Dissemination and Data Synchronization in Mobile Computing: Communication Asymmetry, classification of data
delivery mechanism, data dissemination broadcast models, selective tuning and indexing techniques, synchronization,
synchronization software for mobile devices, synchronization protocols.

UNIT VI

Mobile Devices and Mobile Operating System: Mobile agent, Applications framework, Application server, Gateways,
Service discovery, Device management, Mobile file system, Mobile Operating Systems, Characteristics, Basic functionality
of Operating Systems: Window 8, i0S, Android OS.



Text Books:

1. Raj Kamal, “Mobile Computing”, Oxford University Press-New Delhi, 2 Edition.
2. Dr. Sunil kumar S. Manavi, Mahabaleshwar S. Kakkasageri, “Wireless and Mobile Networks, Concepts and
Protocols”, Wiley, India.

Reference Books:

1. Mark Ciampa, “Guide to Designing and Implementing wireless LANs”, Thomson learning, Vikas Publishing
House, 2001.

2. Ray Rischpater, “Wireless Web Development”, Springer Publishing,

Sandeep Singhal, “The Wireless Application Protocol”, Pearson Publication.

4. P.Stavronlakis, “Third Generation Mobile Telecommunication Systems”, Springer Publishers.
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Project Phase I1/ Project with

Course Title: internship Semester VIII

Course Code BTITP803 Course Type Compulsory
Pre-requisite Nil L-T-P 0-0-24
Stream Core Credits 12

This is continuous work to the project phase I. Every students will have to submit a completed report (3 copies)* of the
project work. Report preparation guidelines should be followed as per given format. The students will prepare a power point
presentation of the work. Panel of examiners comprising of guide, internal examiner, senior faculty, external examiner, etc.
will assess the performance of the students considering their quality of work.

Phase 11

1. Coding/Implementation.

Use cases.

Testing/Trouble shooting.

Data dictionary/ Documentation.
Finalization of project in all respect.

R

*(For guide, Personal copy, Departmental library.)

In a presentation, the students should focus to clarify problem definition and analysis of the problem.



