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-_Q\_u'a\_i) "
T dlla . Y . -
MATHILL \ 1athematics-0 el e
AN
R - Calacaly Al . Y . -
BAI1l11 Biology-0 paly ) (ale 4y
e sleall Lia of 35 5 cnndal) el
ML111 | Computer Fundamentals and Y 2 A P
Information Technology
A gl ol 3l d dasia
. : TS Y A
PH111 Introduction to Biophysics 2 T
=Y sl Core First
\ » e Y -
UN11 Creative Thinking H
Lo 1 iS00 5 o all 2, sy 250
Y . f ’ v v -
UNI1 English for Science and Technology H
el A il v \
ML112 Structured Programming 2 P
V-claaly
MATH112 Mathematics-1 3 2 2 T
4 geal) Agdall il sleal) alas
R Y )
BAIL12 Biomedical Information Systems 2 T
Total credit hours 18
Prerequisite . Teaching hours
Code Course title Course title el Practical / | Type* Gl Semester
Code hours Lect. : Status
Tutorial
Lsall elasl) b Ao
CH121 Introduction to Biochemistry 2 2 ! P
L;]ai.“ ) - v
MATH121 Linear Algebra 2 T
Gl & sial)
BAI121 . gl ol ole Y 2 1 P
Genomics
Al das ) Sl el v \
ML121 Object Oriented Programming ML112 Structured Programming 2 P Core
| elaay) ¢ caylaiay)
sT121 ol slaalls cilliaY 2 2 1 T
Probability and biostatistics
g Second
ENT121 , FI 2 2 1 T
Electronics
Al Aadl<a g ) (5 g8
UN121 Human Rights and anti-Corruption 3 3 ) H
Al ) JLEY) Al slad sl Akl cleslall o
DS121 . . L BAI112 Biomedical  Information 2 2 1 T
Medical Signal Informatics .
Systems Elective
Ay ) A5 51a0 L o ) 8 dania (1 courses)
BAI122 |Introduction to Molecular Cell 2 2 1 T
Biology
_
Total credit hours 18
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EEPENIEN PPN PRENEN g EoR:- 3 3 . X
- 3y peal) Adall il glaall g
BAI211 In_troductlon _tc_) Com_putatlonal BAI112 Biomedical Information Systems 3 2 2 P
Biology and Bioinformatics
] i il slaall Lia o 535 5 coadal) il
ENT211 Computer Networks j ML111 Computgr Fundamentals and| 3 2 2 P
Information Technology
sl Aaly daa ) Sl A )
ROB211 Programming with Python ML112 Structured Programming 3 2 2 P Core
il JSLa 5 e ) 531 8 Ay
DS211 |Introduction to Algorithms and 2 2 ) T .
Data Structures First
DS212 Logic Design 3 2 2 P
2adl Jalatl)
MATH211 : S 2 | 2 1 T
Numerical analysis
ol Y15 A sY) ple
BAI212 Human Diseases 2 2 ! T Elective
) il slaall Lia o €5 5 anlal) culanld
sl ol lcourses
ENT212 Computer Securit i d=IML111 Computer Fundamentals and| 2 2 1 P ( )
P y Information Technoloy
Total credit hours YA
u."lﬂ\ u.u\ Al Jaadl)
Prerequisite Credit Teaching hours .
Code Course title real B Type* OUrSe lqe mester
. hours Practical / Status
Code Course title Lect. .
Tutorial
AV alas (&b dadia
ML221 Introduction to Machine Learning 3 2 2 P
. rs L Gl JSb 5 e ) sadl A A
el a gl . - ~
BAI221 |,. . M’“j *&* =% bs211 |Introduction to Algorithms and Data| 2 2 1 P
Biological Data mining
Structures
Jal&all 5 Jualiil) Gl
MATH221 Differential and Integral Calculus 3 2 2 T Core
g s 5 Camlally Ay
ROB221 Computer Vision and Robotics 3 2 2 P Second
il ae 8 Gl Al
DS221 Databases ML112 Structured Programming 3 2 2 T
ENT221 o dal 2 2 1 T
Cloud Computing
sl e Al Aae il
ENT222 \Web Development ML121 Object Oriented Programming 2 2 ! P Elective
el o glad Aadaiall Cilpaly I
Yyl . £ s 1 course
MA-EH Discrete Mathematics for 2 2 1 T ( )
Computer Science
Total credit hours YA
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Code Course title . Creel Practical / |Type* Gl Semester
Code Course title hours [Lect. : Status
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. . . . AV alas & 4eid
Tnaall e )l 8 Gaaall alal) . L
BAI311 Deep Learning in Healthcare ML221 Introd'uctlon to Machine 3 2 2 P
Learning
G laldl y syl Jeld
ROB311 Human Computer Interaction 2 2 ! T
Jaad )l HLaY dallag hall sl
ENT311 Digital Signal Processing MATH121 Linear Algebra 3 2 2 P Core
Al e )l sall godll asiall ale
BAI312 Genetic Algorithm BAI121 Genomics 3 2 2 T
ML311 Ll clelliadag 1) 01 introduction t er:# o 2 | 2 1 p First
Natural Language Processing Lnro uction to Machine
earning
G guall uulaal)
BAI313 Biometrics 3 2 2 P
colal) il gy il
ROB312|Fundamentals of Computer 2 2 1 P
Graphics Elective
i AY) alas 8 dadia (1 course)
sl £ 1<Al) . o
ML312 . L ML221 |Introduction to Machine 2 2 1 T
Computational Intelligence L .
earning
Total credit hours YA
g.n.'m ‘;u\ oAl Jaadll
Prerequisite .| Teaching hours
Code Course title . DL . ical / [ Type* Course Semester
Code Course title hours || gct, | Practica Status
Tutorial
g Graeall dudas Jolas godll asiall ale
BAIS21 DNA Sequence Analysis BAI121 Genomics 2 2 ! T
Fatal) dga gl gl i) gl i) 3 il
BAI322 Big Biological Data BAI221 Biological Data mining 3 2 2 P
Al dle N 8 o LaY) e ulall Ciles
BAI323 Internet of Thing in Healthcare ENT211 Computer Networks 3 2 2 P Core
Sl jall Ll
DS321 Software Testing 3 2 2 P
Auai¥l 5 gl Ol lga Second
UN321 |Marketing and Communication 3 2 - H
Skills
salall GQL\L.AY\ KA
DS322 Al for Leaders 2 2 ! T
gl il sleall 5yl Sl daad )l jLaY) dallag Elective
ROB321 Medical Information Visualization ENT311 Digital Signal Processing 2 2 ! T (2 courses)
:\3\;.43\ QLA}L.AD T:)\J!
DS323 Health Information Management 2 2 ! T
Total credit hours YA
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Code Course title . Ol Practical /| Type* ol Semester
Code Course title hours | |_ect. ! Status
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o=l alall Jalas 8 e lilaY ¢\SAl Jgad )l SLaYT dallad
BAI411 Artificial Intelligence in Forensic Analysis ENT311 Digital Signal Processin 3 2 2 P
Feliall 4y goall Lplall Lall
BAI412 Industrial Biomedical Systems 3 2 2 T
Jsanall Cailgd) ciliphatl cilina yall o olad Core
ROB411| Software Development for Mobile 3 2 2 P
Applications
e e i
BAI-P | practical Project 3 i 6 G First
G gulall Bac by liall areiad
BAI413 Computer Aided Drugs Design 3 2 2 T
ULL‘)“J‘ P ?l’d a‘:‘)ﬁ*‘“ a‘)ﬂ"‘}u‘ Ls‘)":"‘n ?}Sﬂ?j\ ﬁJ“' Elective
BAI4141 Bisinformatics for Cancer Genomics BAIL2L | Genomics 3 2 2 T (2 course)
b rall Jelal]
ROBA12 Cognitive Interaction 3 2 2 T
Total credit hours VA
‘_,.n.m ol Al uadl)
Prerequisite .| Teaching hours
Code Course title CIEels Practical /| TYPE™ CEllES Semester
Code Course title hours | g [Practica Status
Tutorial
s2smial) o gl e 655 Gmenll Juls (s
BAI421 Computational Genomics BAIS21 DNA Sequence Analysis 3 2 2 T
A pall L o <) il
A \
BAI422 Applications of Biotechnology 2 P
= lihuaYl oSl 5 gl Ay ¢ \
BAI423 Nanotechnology and Artificial Intelligence 2 P Core
suladl sla¥l ele u::j::jj‘ g o) Al haall g s sl i e
¢ . PR 7 i i v Y
BAI42 Advanced Topics in Computational BAI211 In_troductlon to_ Qomputa_tlonal 2 T Second
. L - Biology and Bioinformatics
Biology and Bioinformatics
e g0
BAI-P | b actical Project 3 i 6 G
3 gaal) bl (aMALl
v
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ROB421 Multi-agent System Design 3 2 2 P
Total credit hours 11
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Computer Fundamentals and Information Technology

Core/Elective

Core

Description

The goal of the course is to help the student develop the basic research and information
technology skills needed to succeed in their academic and later professional careers.
These skills includes:

e Defining information needs,
Efficient use of web resources,
Managing data, basics of data bases,
Effective research methodologies,
Evaluation of research results and communicating these results in electronic
form —via programs such as, but not limited to, WORD, POWERPOINT,
EXCEL and ACCESS.

PHiIN

Introduction to Biophysics

Core/Elective

Core

Description

The course provides a general introduction to quantitative aspects of biological
processes and the underlying physical principles. Among the key topics covered in the
course are the following: transport processes and rates of biochemical/biophysical
reactions (including enzyme Kkinetics), structure and function of biological
macromolecules and macromolecular assemblies, bioenergetics, protein synthesis,
mechanism of inheritance, some commonly used experimental techniques in
biophysics. Studying the structure and function of biological macromolecules and
macromolecular assemblies, bioenergetics, protein synthesis, mechanism of
inheritance, some commonly used experimental techniques in biophysics.

Creative Thinking

Core/Elective

Core

Description

Creative thinking allows for going beyond our normal conditioned modes of thinking
generating new approaches to problem solving, to see the world from varying
perspectives, and to create what we desire for ourselves and our various communities.
Applications to be covered will include, among others, communication, problem
solving and decision making. This is an opportunity for students to learn how others
think differently from themselves, to understand meta-cognition (thinking about
thinking). The course includes Edwarddo Bono's CoRT (cognitive research trust)
program of learning thinking, Vertical and lateral thinking approaches and Creative
thinking tools like Brainstorming, Tony Buzan's Mind mapping and Edward do Bono's
Six Thinking hats.

UN112

English for $cience and Technology

Core/Elective

Core

Description

The goal of the course is to develop college skills of reading, writing and critical
thinking, to know how to select a topic, explore and organize ideas, use vocabulary
efficiently, correct grammatical structures and write an essay ranging between three to
five paragraphs.

ML112

Structured Programming

Core/Elective

Core
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This course serves as an introduction to the process of program design and analysis
using a modern programming language. The course provides basic understanding of

Description programming concepts; constructs, data types, looping, nesting, functions, arrays,
objects and classes. The topics also include good programming practices, modularity,
reusability and ease on maintenance.

MATHI112 Mathematics-1
Core/Elective Core
The course includes: sets, venn diagrams, set memberships of tables, laws of set theory,
partitions of sets, power sets, propositions and logical operations, truth tables,
equivalence« implications, laws of logic, mathematical induction and quantifiers,
relations, paths and diagraphs, properties and types of binary relations, manipulation

Description of relations<closures, Warshall's algorithm, equivalence and partial ordered relations,
posets and hasse diagram, lattice, monoids, semigroups and groups, product and
quotients of algebraic structures, isomorphism, homomorphism, automorphism,
normal subgroups, codes and group codes, rings, integral domains and fields, ring,
homomorphism, algorithms, induction and recursion; relations and functions; graphs,
lattices, number systems and codes, boolean algebra.

BAI112 Biomedical Information Systems
Core/Elective Core
In this course, students learn fundamental concepts and methods in bioinformatics, a
field that combines computer science and mathematics, supported by information
- technology, solve previously intractable problems in the life sciences. The course

Description . L7 . )
covers a wide range of topics including DNA sequencing and assembly, sequence
alignment, gene prediction, functional genomics, phylogenetics, network/systems
biology.

CH121 Introduction to Biochemistry
Core/Elective Core
e Basics of organic chemistry and chemical structure.
e Biochemistry and Bio-molecules,
e Biochemical organic molecules and metabolites.
Descripti e Structure of DNA, structure of RNA, and structure of Proteins.
escription .
e Enzymes and metabolic pathways.
e Molecular basics of life, central dogma of molecular biology, genome structure
and function.
e Genetics and Inheritance.
MATHI121 Linear Algebra
Core/Elective Core
e Matrices and Gaussian elimination,
e Vector Spaces, Vector calculus,
I e Orthogonality, Determinants,
Description . .
e Eigenvalues and Eigenvectors,
e Positive definite matrices, Computations with matrices,
e Linear programming and Game theory.
BAI121 Genomics
Core/Elective Core
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The course focuses on casting contemporary problems in systems biology and
functional genomics in computational terms and providing appropriate tools and
methods to solve them. Topics include genome structure and function, transcriptional
regulation, and stem cell biology in particular; measurement technologies such as

Description microarrays (expression, protein-DNA interactions, chromatin structure); Statistical
data analysis, predictive and causal inference, and experiment design. The emphasis is
on coupling problem structures (biological questions) with appropriate computational
approaches.

ML121 Object Oriented Programming
Core/Elective Core
The course focuses on the introduces the concepts of OOP to students with a
background in the procedural paradigm. The course begins with a review of control
structures and data types with emphasis on structured data types and array processing.

Description Introduces the object-oriented programming paradigm, focusing on the definition and
use of classes along with the fundamentals of object-oriented design. Other topics
include programming language principles, simple analysis of algorithms, and basic
searching and sorting techniques.

ST121 Probability and biostatistics
Core/Elective Core
The course focuses on the Principles of discrete probability with applications to
computing. Basics of descriptive statistics, Distributions, including normal (Gaussian),

Description binomial and Poisson_. Leas_t squa_red concept, correlation and rt_egression, Stat_istical
tests most useful to biomedical sciences: t-test, ANOVA and chi-squared, Design of
experiments and testing of hypotheses. Statistical analysis of data from a variety of
sources. Applications of statistics to performance analysis, reliability, and accuracy of
tests and results .

ENT121 Electronics
Core/Elective Core
The course focuses on the Electrical circuit laws and theorems:
e Ohm’s Kirchhoff’s, mesh, nodal, Thevenin’s maximum power transfer
Description theorems for both DC and AC circuits, R, L, C elements.
e Electronic components and circuits diodes — bipolar junction transistors — field-
effect transistors and use of transistors in amplifiers.
e OP-Amp, digital circuits — physical design of simple gates — flip-flops and
memory Circuits.
UN121 Human Rights and anti-Corruption
Core/Elective Core
The course focuses on:-
e Perception, learning, motivation and value;
¢ individual differences and work performance;
e understanding yourself; motivating yourself and others,
Description ¢ working within groups, achieving success through goal setting, achieving high
personal productivity and quality;
e achieving rewarding and satisfying career;
e communicating with people; leading and influencing
e others; building relationships with supervisors, co-workers and customers
D$121 Medical Signal Informatics
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Core/Elective Elective
The course focuses on:

e Characteristics of medical signals.

e Basic techniques for analyzing medical signals, including ECG, EEG, EMG,
etc.

Description e Classification c_Jf signals. _ _ _ N

o Extracting features out of the signal for diagnosis and prediction,
including

o QRS detection,

o Heart rate variability,

o seizure detection, among others.

BAI122 Introduction to Molecular Cell Biology
Core/Elective Elective
The course focuses on the

e This course provides students with basic and up-to-date knowledge on the
structure and functions of nucleic acids,

e give students a general picture of the molecular control of gene expressions,
and to introduce students to the implications of molecular genetics in the
development of recombinant DNA technology.

Description e This entry level course, recommended for all BIO, BC, and pre-professional
majors, presents the fundamental aspects of cell structure and function, and is
the foundation of all fields of modern biology.

e Topics include:

o cell complexity and organizational hierarchy,

o evolution of the cell, cell surface, plasma membrane, single and double
cytoplasmic membrane systems, nuclear fusion and hybridomas,
cytoskeleton, cell growth, and differentiation.

Sl s giuall G ) Hia (g
BAI211 Introduction to Computational Biology and Bioinformatics
Core/Elective Core
In this course, students learn fundamental concepts and methods in bioinformatics,

¢ A field that combines computer science and mathematics,

e Supported by information technology, to solve previously intractable problems

Description in the life sciences. _ o _ _

e The course covers a wide range of topics including DNA sequencing and
assembly,

e Sequence alignment, gene prediction, functional genomics, phylogenetics, and
network/systems biology.

ENT211 Computer Networks
Core/Elective Core
. . This course introduces the fundamental concepts of computer networks.
Description

e Underlying engineering principles of computer networks and integrated digital

networks are discussed. Topics include:




[ -
Katrels heinh Doiversiny

ol dS daaly — elibuaY) plSU) IS g guall elibual) plSM) malip dadY | (Ao )

K|

e Data networks overview; OSI layers; data link protocol; flow control,
congestion control, routing; local area networks (Ethernet, Token Ring and
FDDI); transport layer;

e Introduction to high-speed networks and performance evaluation techniques.

e Network protocols.

e Introduction to network security.

ROB211 Programming with Python
Core/Elective Core
This course is an introductory to programming with Python.

e The course provides basic understanding of syntax for Python language,

Description programming concepts; Constructs, data types, looping, nesting, functions,
arrays, objects and classes. The topics also include good programming
practices, modularity, reusability and ease on maintenance.

Ds211 Introduction to Algorithms and Data Structures
Core/Elective Core
This course introduces the basics of algorithms and data structures with examples in
C++. This course focuses on what the working programmer should know about
algorithms and data structures without getting bogged down in mathematical
formalism.
At the end of the course, the student should:

Description e Be able to assess the performance of a given algorithm.

e Be able to design algorithms to solve "simple™ problems using strategies like
divide and conquer, dynamic programming or greedy approach.

e Master the use and implementation of basic data structures like linked lists,
stacks, queues, trees, etc.

Master the basic graph algorithms like BFS, DFS, connected components, shortest
path, etc.
DS$212 Logic Design
Core/Elective Core
This course provides:

e a modern introduction to logic design and the basic building blocks used in
digital systems, in particular digital computers.

e |t starts with a discussion of combinational logic: logic gates, minimization
techniques, arithmetic circuits, and modern logic devices such as field
programmable logic gates.

Description e The second part of the course deals with sequential circuits: flip-flops,
synthesis of sequential circuits, and case studies, including counters, registers,
and random-access memories.

e State machines will then be discussed and illustrated through case studies of
more complex systems using programmable logic devices.

o Different representations including truth table, logic gate, timing diagram,
switch representation, and state diagram will be discussed.

MATH211 Numerical Analysis
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Core/Elective Core
Description This course will emphasize the development of numerical algorithms to provide
solutions to common problems formulated in science and engineering.

e The primary objective of the course is to develop the basic understanding of
the construction of numerical algorithms, the applicability and limits of their
appropriate use,

e Study of numerical algorithms to understand (i) the guaranteed accuracy that
various methods provide (2) the efficiency and scalability for large scale
systems. (3) issues of stability. Topics include the standard algorithms for
numerical computation:

¢ Root finding for nonlinear equations,

¢ Interpolation and approximation of functions by simpler computational building
locks (for example - polynomials and splines).

e Numerical differentiation and divided differences,

¢ Numerical quadrature and integration,

e Numerical solutions of ordinary differential equations and boundary value
problems.

BAI212 Human Diseases
Core/Elective Elective
This course covers the following topics:

e Current understanding of, and modern approaches to human disease,
emphasizing the molecular and cellular basis of both genetic disease and
cancer.

e Topics include:

Description o The_C_Senetics of Simple and Complex Traits; Karyotypic Analysis and
Positional Cloning;
o Genetic Diagnosis; The Roles of Oncogenes and Tumor Suppressors in
Tumor Initiation, Progression, and Treatment;
o The Interaction between Genetics and Environment;
o Animal Models of Human Disease; Cancer; and Conventional and Gene
Therapy Treatment Strategies.
ENT212 Computer Security
Core/Elective Elective
This course covers fundamental issues and first principles of security and information
assurance.

e The course will look at the security policies, models and mechanisms related
to confidentiality, integrity, authentication, identification, and availability
issues related to information and information systems.

Description e Other topics covered include basics of cryptography (e.g., digital signatures)
and network security (e.g., intrusion detection and prevention), risk
management, security assurance and secure design principles, as well as e-
commerce security.

e Issues such as organizational security policy, legal and ethical issues in
security, standards and methodologies for security evaluation and certification
will also be covered

ML221 Introduction to Machine Learning
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Core/Elective Core
This is an introductory course in machine learning (ML) that covers the basic theory,
algorithms, and applications.

e ML is a key technology in Big Data, and in many financial, medical,
commercial, and scientific applications.

e Learning approaches including supervised, unsupervised, semisupervised, and
reinforcement learning.

e |t enables computational systems to adaptively improve their performance

.. with experience accumulated from the observed data.
Description e ML has become one of the hottest fields of study today.

e This course balances theory and practice, and covers the mathematical as well

as the heuristic aspects.
Students will be able to:

e Identify basic theoretical principles, algorithms, and applications of Machine
Learning.

e Elaborate on the connections between theory and practice in ML.

e Master the mathematical and heuristic aspects of Machine Learning and their
applications to real world situations.

BAI221 Biological Data mining
Core/Elective Core
The main goals of this course includes a study of :-

e Proper management and analysis of huge amounts of data from different
sources has become crucial for appropriate decision making within any
organization.

e Nevertheless, the task is challenging and requires special knowledge and skills
to be accomplished. This has put data mining and data analytics as key study
fields that give the students the required skills for extracting meaningful
information from massive datasets.

Description e This course presents a number of techniques, methods and tools that can be
used for mining and analysis of large datasets.

e The course will introduce the core concepts of data mining and its techniques
and implementation.

o Feature extraction,

o dimensionality reduction,

o clustering techniques such as k-means and support vector machines will
be also presented.

o Special focus will be given in this course to practical business problems
and solutions.

MATH221 Differential and Integral Calculus
Core/Elective Core
The course interests to study the following points:-
Description Techniques of integration: Integration by parts, trigonometric integrals and

substitutions, integrals of rational functions, quadratic expressions, tables of integrals,
improper integrals. Infinite series: Sequences, convergent or divergent series,

positive-term series (basic comparison test, limit comparison test, ratio and root tests),
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alternating series and absolute convergence, power series, power series representations
of functions. Maclaurin and Taylor series, applications of Taylor polynomials.
Differential equations: Definition, classifications and terminology, techniques of
solution of ordinary first-order first-degree differential equations (separable, reducible
to separable, homogeneous, reducible to homogeneous, linear, reducible to linear,
exact differential, nonexact differential-integrating factor), applications.

ROB221

Computer Vision and Robotics

Core/Elective

Core

Description

This course includes the following topics:-

e Robotics and Vision apply Al techniques to the problem of making devices
capable of interacting with the physical world.

e This includes moving around in the world (mobile robotics), moving things in
the world (manipulation robotics),

e Acquiring information by direct sensing of the world (e.g. machine vision) and,
importantly, closing the loop by using sensing to control movement.

e This module introduces the basic concepts and methods in these areas and
serves as an introduction to the more advanced robotics and vision modules.

Ds221

Databases

Core/Elective

Core

This course covers the fundamental concepts of database systems. Topics include: Data
models (ER, relational, and others); query languages (relational algebra, SQL, and
others); implementation techniques of database management systems (index structures,
concurrency control, recovery, and query processing); Management of semi structured
and complex data; distributed and noSQL databases.
The purpose of this course is:
e To provide a comprehensive introduction to the use of data management
systems for applications.
e Some of the topics covered are the following: data models (relational and
JSON), query languages (SQL, datalog, etc.), transactions, parallel data
processing, and database as a service.

ENT221

Cloud computing

Core/Elective

Core

Description

This course covers introduction to cloud computing and virtualization technology.
students will study:
e what is cloud computing?

e Virtualization technique.

e Network components for cloud computing.
e Storage basics for cloud computing.

e Virtualization features.

e Cloud computing trends.

ENT222

Web Development

Core/Elective

Elective

Description

The course covers construction and design of dynamic web pages.
e The emphasis lies on standardized HTML and CSS to create structure and appearance.
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Validation of HTML and CSS code is done to verify that syntax follows the selected
standard.

The course also covers JavaScript to create dynamic behavior on web sites. Various
JavaScript libraries and their use as well as how to retrieve data from external systems
via APIs are also included.

In addition, the importance of ensuring that websites are accessible to all users
regardless of the functional variations and the guidelines available to secure this is
addressed.

Also, how to create responsive sites that work for different screen resolutions are
included in the course.

MATH222 Discrete Mathematics for Computer Science
Core/Elective Elective
The course include the following topics:-
o Discrete mathematics forms the mathematical foundation of computer and information
science. It is also a fascinating subject in itself.
e Learners will become familiar with a broad range of mathematical objects like sets,
functions, relations, graphs, that are omnipresent in computer science.

Description o Pe_rhaps more importantly, they will reach a certair_w level of mathematica_l ma_turity -
being able to understand formal statements and their proofs; coming up with rigorous
proofs themselves; and coming up with interesting results.

e This course attempts to be rigorous without being overly formal.

e This means, for every concept we introduce we will show at least one interesting and

non-trivial result and give a full proof.
SN (5 gluall ) yia Cauag
BAI311 Deep Learning in Healthcare
Core/Elective Core

Healthcare is one of the most exciting application domains of artificial
intelligence, with transformative potential in areas ranging from medical image
analysis to electronic health records-based prediction and precision medicine.

e This course will involve a deep dive into recent advances in Al in
healthcare, focusing in particular on deep learning approaches for
healthcare problems.

o We will start from foundations of neural networks, and then study cutting-

Description edge deep learning models in the context of a variety of healthcare data
including image, text, multimodal and time-series data.

e In the latter part of the course, we will cover advanced topics on open
challenges of integrating Al in a societal application such as healthcare,
including interpretability, robustness, privacy and fairness.

e The course aims to provide students from diverse backgrounds with both
conceptual understanding and practical grounding of cutting-edge research
on Al in healthcare

ROB311 Human Computer Interaction
Core/Elective Core
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Description

This course provides an introduction to and overview of the field of human-
computer interaction (HCI) the contains. The definition HCI is an interdisciplinary
field that integrates theories and methodologies from computer science, cognitive
psychology, design, and many other areas. Course readings will span current
theory and practice in interface specification, design and evaluation, as well as
current and classic research papers in HCI. Students will work on both individual
and team projects to design, implement and evaluate computer interfaces.

There are three major components to the course.

e The central focus of the course is the students will design, implement and
evaluate a user interface. Teams will be incrementally led through the
phases of ethnographic study and requirements analysis, scenario-based
design, paper prototyping, computer prototyping, and several methods of
usability analysis and evaluation.

e The second component of the course involves exposure to current research
in HCI, in order to provide students with an understanding of the range of
issues addressed in the field, to provide them with practice reading,
presenting and critiquing HCI research, and to provide ideas for team
projects.

e The third component of the course involves an introduction to software
architectures used in modern graphical user interfaces, including the
implementation of a few simple interfaces using the Java Swing toolKkit
(alternate assignments are available for students with non-technical
backgrounds). A special focus of the course is on developing user
interfaces for older adults. This user population presents special challenges
given the diversity in cognitive, motor and perceptual abilities, and helps
students realize that they must design for users who do not necessarily
share their assumptions, knowledge and abilities. The team projects will
involve developing health education interfaces for older adult users.

ENT311

Digital Signal Processing

Core/Elective

Core

Description

The course includes:-

e The signal for processing is mathematically modeled as a function or a
sequence of numbers that represent the state or behavior of a physical
system.

e The examples of the signals range from speech, audio, image and video
in  multimedia systems, electrocardiograms in medical systems
(ECG/EKQG).

o Signal processing is concerned with the representation, transformation,
and manipulation of signals and the information they contain. For
example, we may wish to remove the noise in speech to make it clear,
or to enhance an image to make it more natural. Signal processing is one
of the fundamental theories and techniques to construct modern
information systems. During the last half century, lots of theories and
methods have been proposed and widely studied in digital signal
processing.

¢ In this course, we study the fundamentals of discrete-time signals and

systems. The course content includes the concept and the classification

—V.—
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of discrete-time signal, representations of signals in time, frequency, z-
and discrete frequency domains, representations and analyses of
systems, and filter designs.
By the end of this course, the students should be able to understand

e how to analyze a given signal or system using tools such as Fourier
transform and z-transform:;

e What kind of characteristics should we analyze to know the property of
a signal or system;

e How to process signals to make them more useful;

e How to design a signal processor (digital filter) for a given problem.

BAI312 Genetic Algorithm
Core/Elective Core
In this course the students will study the following:-

¢ Introduction to Evolutionary Computation:

¢ Biological and artificial evolution, evolutionary computation and Al,
different historical branches of EC, a simple genetic algorithm.

e Search Operators: Crossover, mutation, crossover and mutation rates,
Crossover for real-valued representations, mutation for real-valued
representations, combinatorial GA,

e Selection Schemes: Fitness proportional selection and fitness scaling,
ranking, tournament selection, selection pressure and its impact on
evolutionary search.

Description e Theoretical Analysis of I_Evolutionary Algorithr_ns: Schema t_heorems,
convergence of the algorithms, computational time complexity of the
algorithms, no free lunch theorem. Search Operators and
Representations:

e Mixing different search operators, adaptive representations.

e Niching and Speciation: Fitness sharing, crowding and mating
restriction.

e Constraint Handling: Common techniques, penalty methods, repair
methods, Deb's penalty parameter method.

e Multiobjective evolutionary optimization: Pareto optimality, multi-
objective evolutionary algorithms: MOGA, NSGA-II, etc.

e Applications of GA in engineering problems, job-shop scheduling and
routing problems

ML311 Natural Language Processing
Core/Elective Core
This course provides:-

¢ An introduction to the field of computational linguistics, also called
natural language processing (NLP) —

Description e The creation of computer programs that can understand and generate

natural languages (such as English).

e Using natural language understanding as a vehicle to introduce the three
major subfields of NLP: syntax (which concerns itself with determining
the structure of an utterance), semantics (which concerns itself with
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determining the explicit truth-functional meaning of a single utterance),
and pragmatics (which concerns itself with deriving the context-
dependent meaning of an utterance when it is used in a specific
discourse context).

e The course will introduce both linguistic (knowledge-based) and
statistical approaches to NLP,

o lllustratation the use of NLP techniques and tools in a variety of
application areas, and provide insight into many open research
problems.

By the end of this course, student will:
e Have an understanding of how to use the Natural Language Tool Kit.

e Be able to load and manipulate your own text data.

e Know how to formulate solutions to text-based problems.

e Know when it is appropriate to apply solutions such as sentiment analysis
and classification techniques.

BAI313

Biometrics

Core/Elective

Core

Description

This course covers topics related to the science for determining a person's
identity by measuring his/her physiological characteristics. Technologies are
being developed to verify or identify individuals based on measurements of the
face, hand geometry, iris, retina, fingerprint, other biometric traits like ear,
voice, speech, signature, lip motion, skin reflectance, DNA, and even body
odor. This course will explore the latest advances in biometrics as well as the
machine learning techniques behind them. Students will learn how these
technologies work and how they are sometimes defeated.

ROB312

Fundamentals of Computer Graphics

Core/Elective

Elective

Description

This course includes the following:-

¢ Introduction to techniques for 2D and 3D computer graphics,

¢ Simple color models, homogeneous coordinates, affine transformations
(scaling, rotation, translation),

e Viewing transformation, clipping, illumination and shading, texture
maps, rendering, high level shader language, video display devices,
physical and logical input devices,

e Hierarchy of graphics software, hidden surface removal methods, Z-
buffer and frame buffer, color channels, and using a graphics API.

ML312

Computational Intelligence

Core/Elective

Elective

Description

Computational Intelligence covers a wide range of issues that developed in
parallel with, or in competition to, symbolic Al. The major constituents of the
field are bio-inspired computing — which deals with an ever-expanding number
of biologically related techniques — and fuzzy logic — which deals with
reasoning under conditions of vagueness.

—vY-—
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In this course we will explore a number of topics that are core to Computational
Intelligence (e.g. neural nets and evolutionary computing) and these will lead
into some state-of-the-art approaches (such as fuzzy model-based reasoning and
learning).

To understand the fuzzy inductive reasoning methodology for modelling
systems and predicting their behavior.
To apply the fuzzy inductive reasoning methodology to the simulation of
environmental, biomedical, industrial or economical processes.
To understand the different ways of designing computational intelligence
hybrid techniques by integrating fuzzy logic, neural networks and
evolutionary algorithms.

To apply computational intelligence hybrid techniques to solve complex
data mining problems in real scenarios.

To understand some of the most advanced and recent techniques in the field
of neural networks (e.g. recurrent neural nets, extreme learning machines,
deep neural nets).

To apply neural network advanced techniques to solve complex data mining

problems in real scenarios.

BAI321

DNA Sequence analysis

Core/Elective

Core

Description

Gene sequences and the rest of the genome play an important role in
determining how an organism functions normally and reacts when situations
change. DNA sequences can also be used to determine relationships between
organisms and form the underpinnings of the Tree of Life. Since DNA
sequences play such an important role in any organism it should not be
surprising that any changes to a sequence could lead to alterations in behavior
or response. For example, a small number of specific changes in DNA sequence
have been shown to lead to tumor development in mammals or the production
of enzymes with altered properties. One of the jobs of a bioinformatician is to
help determine where these changes are in a DNA sequence and sort out in that
context what effects may result, which is usually done by aligning the
sequences in question.
e Synthesize and analyze biological big data.
o Apply the most popular sequencing algorithms and learn how they
function.
e Develop a comprehensive knowledge of the history of bioinformatics and
its place among the biological sciences.
e Perform database searches to determine the possible function of unknown
DNA sequences.
e Gain exposure to the analysis of gene expression data from microarrays
and Next Generation.

BAI322

Big Biological Data

Core/Elective

Core
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Description

In this course, students will study the following topics:-

Collecting and storing huge amounts of versatile data necessitate the
development

The use of new techniques and methodologies for processing and
analyzing big data.

This course provides a comprehensive coverage of a number of
technologies that are at the foundation of the Big Data movement.

The Hadoop architecture and ecosystem of tools will be of special focus

to this course.

ENT321

Internet of Thing in healthcare

Core/Elective

Core

Description

This course includes the following topics:-

Learning Outcome:

Internet of Things (IoT) is a new and fast-growing technology in which
everything (smart objects and smart devices) are connected to the
internet for effective communication between these connected things.
Internet of things serves as a catalyst for the healthcare and plays very
important role in wide range of healthcare monitoring applications.
Networked sensors devices, either worn on the body or embedded in
living environments, make possible the gathering of rich information.
Evaluate physical and mental health condition of the patient by
collecting body temperature, blood pressure, sugar level etc.
Communicating this collected information to the doctor, making
accurate decision on the data collected and notifying the patient is the
challenging task in the Internet of things.

This is why it is necessary to provide adequate ways and means to
ensure appropriate healthcare through parameter monitoring and
provided assistance in this area.

Development of new technologies, especially the Internet and Wireless
Sensor Networks (WSNs) that together make the new unique concept
called Internet of Things (loT),

Allows the existence of the health system at the global level.

Relying on well-known technologies,

Select and perform electrical/ electronic measurement of meters and
instruments following safety precaution.
Test various electronic components using proper measuring instruments
and compare the data using standard parameter.
Construct, test and verify the input/ output characteristics of various analog
circuits.

Assemble, test and troubleshoot various digital circuits.
Install, configure, interconnect given computer system(s) and networking
to demonstrate & utilize application packages for different applications.
Apply the principle of sensors and transducers for various 10T applications.
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Identify, select and test different signal conditioning and converter circuits.
Check the specifications, connections, configuration and measurement of
various types of sensor inputs as well as control outputs.

Perform Installation, configuration and ensure working of 10T devices,

network, database, app and web services.

D$321

Software Testing

Core/Elective

Core

Description

This course include the following topics: Provide in-depth coverage of software
testing, develop the introductory material covered in Informatics and Software
Engineering. The goal of the course is: To provide students with the skill to
select and apply a testing strategy and testing techniques that are appropriate to
a particular software system or component. Inaddition, the student will become
a capable user of test tools; will be able to assess the effectiveness of their
testing activity; and will be able provide evidence to justify their evaluation.

UNS321

Marketing and Communication Skills

Core/Elective

Core

Description

This course offers an introduction to strategic planning and marketing in health
services organizations. Processes and formats employed in strategic planning
and marketing are presented and applied in case studies and different
approaches. Elements of market assessment, environmental analysis and
strategy development are presented and applied to course practices. The goals

of the course are:

Measurement and Analysis Measurement: Identify information needs, and
gather and understand relevant data information in order to define a
problem, to assess a situation, or to implement a set of metrics. Analysis:
Organize, manipulate and use information to assess performance, to
identify alternative courses of action, to investigate hypotheses, or to
accomplish other strategic goals.

Communication Receive and convey information in ways that encourage
continued dialogue among stakeholders.  Effective communication
involves strong written and oral transmission skills, responsive listening,
and use of creative strategies for exchanging information.

Leadership Influence others to reach their highest level of effectiveness in
achieving common goals, both as individuals and in teams. Establish
direction and engage various constituencies to produce a shared vision of
the future, motivating and committing them to action, and making them
responsible for their performance.

Law and Ethics Establish high ethical standards, create a culture of shared
ethical values and legal understanding, and transform those ideals into
visions and expected behaviors.

Professional Development Required to excel professionally throughout
one’s career and to make meaningful contributions to the field.

D$322

Al for Leaders

_"‘0_
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Core/Elective

Elective

Description

This course includes the following topics:-

o Artificial Intillegence is expected to add significant growth and value to
the world’s economy for the companies and countries that get it.

e As such, it is more important than ever that all leaders, managers,
executives and board members develop their Al skills to compete and
prosper in the Al world.

e However, most leaders, executives and board members lack the
necessary Al education, skills, strategies and tactics to create Al-
powered business models with platform and network effects.

e Further, Al will impact their customers, employees, investors,
operations and product/service offerings.

The student will be able to know the Al for leaders technology and study:

e How platform business models and Al technologies complement each
other.

e The characteristics of leaders that embrace Al powered platform
business models.

e Where to look for data and what data is valuable to your business and
Al.

e How your organization and team can catch-up with today’s leaders.

e The economics of these new technologies and business models.

ROB321

Medical Information Visualization

Core/Elective

Elective

Description

This course introduces: The basics of information visualization, which is the
use of interactive visual representations of data to amplify human cognition.
Properly constructed visualizations allow us to analyze data by exploring it
from different perspectives and using the power of our visual system to quickly
reveal patterns and relationships. This course uses practical, hands-on examples
and exercises to teach the theory and application of information visualization
for health data. The class emphasizes visual analysis of time-series data,
ranking and part-to-whole relations, deviations, distributions, correlations,
multivariate, and geographic data. You will also learn how to combine multiple
visualizations into interactive dashboards and how to use Tableau, a state-of-
the-art information visualization tool to produce and deliver visualizations and
dashboards quickly and easily.

Upon successfully finishing this course, student will:

Identify and explain when to use non-visual data displays (such as tables)
and when to use visual displays (such as graphs).

Identify and explain user characteristics (information needs and features of
the human perceptual system), theories, and guidelines that support the
construction of effective information visualizations for visual analytics.
Identify and describe why some visualizations are effective for a given task
whereas others are not.
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Use an instructor-selected visualization tool to connect to healthcare data|
and create effective information visualizations, including dashboards.
Select the most appropriate kinds of information visualizations based on
user information needs and characteristics of the data.

Describe and create effective information visualizations for visually]
displaying and analyzing time-series data, ranking and part-to-whole
relations, deviations, distributions, correlations, and multivariate data.
Create dashboards of multiple, interactive and interlinked visualizations to
meet specific user needs.

D$323

Health Information Management

Core/Elective

Elective

Description

This course provides an overview of Healthcare informatics including: Basic
vocabulary, concepts, technology, uses and practices. The history, background,
and development of Healthcare informatics are presented, as well as academic,
private, and government influences. The course also introduces students to
theory and practice related to data collection, coding and abstraction, grouping
and case weighting approaches, secondary data, and healthcare databases. The
systems and standards associated with these concepts will be identified and
discussed.

) 5 (6 sl G jie Chua g

BAl411

Artificial Intelligence in Forensic Analysis

Core/Elective

Core

Description

The goal of the course is to study and know the following topics:-

Computer Forensic analysis to track criminals and recover data like
documents, photos and e-mails from computer hard drives and other
data storage devices.

The forensic analysis software is implemented by software packages
such as Basic search queries, ASCII, UNICODE, Regular expressions,
viewing and managing keywords and cases,

Encryption, password protection and Password recovery tool.
Additional to Email analysis such as IP tracking,

Tracking and analysis of emails, Webmail, POP, IMAP File signature
analysis: File signatures, File extensions and Detecting file
manipulation.

BAl412

Industrial Biomedical Systems

Core/Elective

Core
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Description

The cours includes the following topics:-

e Studying various control systems.

e The student will be able to find out various bio-control systems.

e The technologies involved to design Mathematical models of physical
systems, Transfer functions;

o Block diagram algebra, Signal flow graphs, Feedback characteristics of
control systems; Control systems and components; DC and AC
servomotors and Principles of stepper motors.

e Creating models of biological systems and determine response in for a
control system.

ROB411

Software Development for Mobile Application

Core/Elective

Core

Description

The course includes the following topics:

Understanding and building systems support mechanisms for mobile
computing systems including: client-server web/database/file systems,
mobile ad hoc and sensor networks for achieving the goal of anytime,
anywhere computing in wireless mobile environments. The technologies
involved to realize such a system will be covered and the fundamental
concepts of mobile computing are introduced. These include mobility and
service management, data management, routing in mobile ad hoc and sensor
networks, and security issues for mobile systems.

BAI-P

Practical Project |

Core/Elective

Core

Description

e The group project is conducted by students who select a project topic
according to their subject of interest and the availability of facilities
and advisors.

e Each group carry out necessary research and development work and
submit a detailed report.

e The general aim of the project is to allow each student to integrate all
the disciplines he has studied in a unified chunk of knowledge.

e On the behavioral side, students are allowed to work in a team so as
to practice working in a collaborative environment.

BAl413

Computer Aided Drugs Design

Core/Elective

Elective

Description

The main topics in this course includes:-

¢ Understanding the main concepts of drug design and discovery process.

e The course provides special focus on computational techniques helping
the drug design / discovery process.

e This implies identifying the relation between structure and
pharmacological action of the active pharmaceutical ingredients.

e The whole module will comprise the basic concepts of Computer aided
drug design (CADD), starting from physicochemical aspects of ligands,
potential energy surface, differences between molecular mechanics and
quantum mechanics methods, drug targets, ligand-target interactions,
molecular docking, homology modelling, quantitative structure-activity
relationship and pharmacophore modelling.
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BAl414

Bioinformatics for Cancer Genomics

Core/Elective

Elective

Description

The course focuses on Population dynamics that includes: Evolutionary game
theory, mathematical epidemiology, modeling of neurons and carcinogensis,
mechanics of biological tissues, theoretical enzymology and enzyme kinetics,
cancer modeling and simulation, modeling the movement of interacting cell
populations, mathematical modeling of scar tissue formation, mathematical
modeling of intracellular dynamics, modeling physiological systems, modeling
of arterial disease, multi-scale modeling of the heart, traveling waves in a
wound-healing assay, swarming behavior, the mechanochemical theory of
morphogenesis, biological pattern formation, and Bio Statistics.

ROB411

Cognitive Interaction

Core/Elective

Elective

Description

The focus of the course includes the following topics: The acquisition of:
knowledge of interaction, design and interaction design from a cognitive
science perspective. Contents in short: The concepts of User Interfaces. From
Virtual to Ubiquitous into Mobile awareness. Control and complexity: sources,
forms, strategies. Computer Artefacts and Collective Design. Cognitive Tools.
After having completed the course the student will be able to: Analyze digital
artefacts and interactive situations using the analytical tools given during the
course, describe, understand and use the theories and concepts discussed during
the course, utilize and account for the contents in scientific publications within
the field.

BAI421

Computational Genomics

Core/Elective

Core

Description

The course focuses on the following topics: Casting contemporary problems in
systems biology and functional genomics in computational terms and providing
appropriate tools and methods to solve them. Topics include genome structure
and function, transcriptional regulation, and stem cell biology in particular;
measurement technologies such as microarrays (expression, protein-DNA
interactions, chromatin structure); Statistical data analysis, predictive and
causal inference, and experiment design. The emphasis is on coupling problem

structures (biological questions) with appropriate computational approaches.

BAl422

Applications of Biotechnology

Core/Elective

Core

Description

This course includes the following topics: The fundamentals of biotechnology.
Included in this course are additional applications and techniques in
biotechnology, which expand and increase the student’s comprehension of how
biotechnology utilizes living systems to create products and enhance lives.
Further, laboratory applications learned in this course form the pivotal
component distinguishing science theory from its application in bioscience
much like that of engineering and mathematics. Bioscience and the application
of laboratory technique to the manipulation of living systems is a cornerstone
of pharmaceutical, medical device, forensic science, environmental science,
agriculture, alternative fuel, and green chemistry.

BAl423

Nanotechnology and Artificial Intelligence

Core/Elective

Core

In this course the students study the following topics:
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¢ Discuss the fundamental science of nanotechnology and its relation with
the artificial intelligence.

e What is nanotechnology?

e The size and shape dependent properties at the nanometer scale,

e Enhanced physical properties of nanomaterials,

¢ What nanoparticles are and how to synthesize them and Applications of
nanotechnology in engineering,

e Biomedical, energy, and environmental fields.

e Most topics and its relation with Al.

BAl424

Advanced Topics in Computational Biology and Bioinformatics

Core/Elective

Core

The course provides knowledge of different techniques for the solid-liquid
separation, product release, concentration and purification of precious
biotechnology products. An international group of experts from industry and
university will lecture to assure an optimal balance of practical knowledge and
theoretical insight that will be trained by exercises, into the quantitative
engineering aspects of bio-separations.

At the end of the course, the participants should be able to estimate main
equipment dimensions, know qualitative constraints to the integrated bioprocess,
and have a quantitative insight in process streams, structure and economics.
Structural Bioinformatics to introduce the bioinformatics study of protein
structure and the proteome. This will cover the principles of protein structure,
protein classification and identification, the structure determination and
modeling of proteins and protein-protein interactions.

BAI-P

Practical Project Il

Core/Elective

Core

Description

e This emphasizes also a proper documentation and presentation
procedure.

e The report is submitted to a departmental committee for evaluation and
discussion.

e Each group should develop an integrated, complete and functional
computing system or package for evaluation by a departmental technical
review committee. Each team is also required to give a public
presentation on their project.

BAl425

Biomedical Data Acquisition

Core/Elective

Core

Description

This courses interests in Systems that needs supply of Test and Measurement,
Process Control, Communication and Bio-Medical Instrumentation
equipment’s and Engineering Software.
In this course the students will be able to: Typical biomedical signals and
applications. Building blocks of data acquisition systems. Common sources of
noise in biomedical signals. Filtering and digital signal processing techniques

ROB422

Multi-agent System Design

Core/Elective

Elective

This course provides the basic theoretical knowledge about intelligent agents
and multi-agent systems. The first part of the course covers the different types
of agents, their properties and architectures. The second part includes a

thorough description of several coordination methods in multi-agent systems.

—§
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The course also includes a practical component on the lab, in which students
have to work in teams to develop a multi-agent system.
Objectives:

Understand the origins and foundations of distributed computing on the
Internet.

Knowing the possible applications of artificial intelligence for distributed
systems on the Internet.

Understanding the basics of Agent Orientation.

To analyze a problem distributed in nature to identify the different actors
and their functionalities.

Designing distributed systems using an agent-oriented methodology.
Extract and represent knowledge about the context necessary to build a
distributed application on the Internet that is flexible and robust.
Designing context ontologies by applying a methodology properly.




