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HU100: English

The material reflects the stylistic variety that advanced learners have to be able to deal with. The
course gives practice in specific points of grammar to consolidate and extend learners existing
knowledge. The course aims at developing proficiency in speaking, listening, reading, and
writing of English. It is generalized as a remedial course for students whose English need
considerable repair. The contents include parts of speech, count and uncountable nouns and
articles, agreement between subject and verb, adverbs of frequency, tense and the sequence of
tenses, active and passive voices, types of sentences, prepositions: time, place, action, directions,
questions forms, multi-word verbs, capitalization.

HU101: Report Writing and Presentation Skills

Professionals in the public and private sector increasingly need to document and present complex
technical findings, analysis and recommendations for effective decision making. This course is
specially designed to focus on the unique needs of technical professionals who write and present
to both technical and non-technical readers and decision makers. The course will demonstrate
how technical professionals can use their expertise and knowledge to write grammatically
accurate and successful technical reports and use persuasive communication for effective data
presentation. This course introduces basic rudiments of report writing. The rationale for report
writing, the structure of reports, physical appearance and linguistic. The course provides training
on the fundamentals of writing and reviewing technical reports that help disseminate critical
findings and recommendations effectively to clients in the associated business and government
sector. In addition, it will encourage participants to give effective data presentations by helping
them to speak with conviction and authority and assist them in selecting notes and visual aids
that support their message.

HU200: Ethical Issues in Health Care and Anti-Corruption

The course examines the role of organizational ethics in health care. Business ethics and
corporate ethics (with accompanying topics of risk management, compliance, and quality
improvement) are included within the description of organizational ethics. The analysis focuses
on the integration of clinical, professional, and organizational ethics in health care to foster
culturally competent patient-centered care. The study considers relevant standards in the field,
such as the Joint Commission’s accreditation standards for hospitals. The concerns that are
discussed vary from theoretical issues, relevant principles, and practical topics. The course
provides an introduction to basic human rights philosophy, principles, instruments and
institutions, and also an overview of current issues and debates in the field with focus on the
problems specific to Egypt. Topics may include: definition of human rights, historical
development of the concept of human rights, culture relativism versus universally accepted
human rights standards, various human rights: personal, political, civil, social, economic, ...etc.,
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covering human rights within official international organizations, influence of business and
global economic restructuring on human rights, monitoring human rights, human rights
violations and Anti-Corruption.

A LAY o) jhal) o
Al A3LEAY) @) jhal) G o llall Wyliay Saina cilelu (6)

HU102: Organizational Behavior in Health Care Institutions

This course is an introduction to the management of employees in health care organizations
(HCO?’s). Students will gain a working knowledge of how to manage personal, interpersonal, and
group processes by having the interpersonal skills to assume responsibility for leading and
promoting teamwork among diverse stakeholders. Students will learn to manage individual and
group behaviors in improving organizational productivity and performance. Students will be able
to apply newly learned organizational skills, developed through experimental and application-
based learning scenarios in the form of case studies as well as from their home, work, and
educational observations and experiences. It is anticipated that this practical learning experience
can be transferred to their day to day managerial responsibilities.

HU103: Health Care Organization and Administration

This course provides students with an overview of health care management covering
fundamental concepts and theories including information systems management, operational
leadership, strategic leadership, governance, foundations of clinical performance, clinical support
services, community health, knowledge management, human resource management, the
environment of care management, financial management, and marketing. A common theme of
high-performance health care organizations (HCO’s) are that they embraced a culture of
transformational management and evidence-based management, both are carefully weaved
throughout course. Also emphasized are critical management activities including measures and
metrics, benchmarking, negotiated goal setting, and continuous improvement, which are all
essential to high performance HCO’s.

HU104: Financial Administration of Health Care Institutions

This course examines the nature and interpretation of health care financial management and
health care financial reports, including techniques of financial planning and control, budgeting,
inventory control, third-party reimbursement and capital planning in hospitals and other health
care settings. The most current finance concepts in health care delivery, such as insurance
industry systems and integrated delivery systems, are studied and analyzed. Managed Care
financial models and their effect on the delivery of and access to health care are examined.

HU105: Communication and Negotiation Skills

The goal is to become knowledgeable of the integrated and collaborative engagement process
and the theory and practice of effective relationship building by developing a critical thinking
process that creates an understanding of diverse constructions of reality shared by individuals
and groups in any setting. Effective business communication, communicating in teams &
business etiquette, communicating intercultural, planning business messages, writing business
messages, completing business messages, writing routine messages, writing bad news messages
writing persuasive messages, planning business reports, writing business reports, completing
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business reports, oral presentations, writing resumes and application letters, interviewing for
employment, and negotiation skills.

HU106: Introduction to Medical Thinking

This course provides an introduction to the clinical environment throughout the health center. It
is designed for students not previously involved in clinical medicine. The course features
problem-based learning and traditional medical informatics task domains and covers medical
terminology and basic pathophysiology. Topics include the clinical setting, eliciting information
from patients, synthesizing the history and physical examination, establishing diagnosis,
treatment planning, integrating evidence-based medicine, and using an intelligent medical record
in a complex environment.

HU107: Strategic Planning and Marketing in Health Services

This program provides methods to evaluate organizational performance and productivity,
analyze internal and external resources, and perform needs assessment; presents various models
and methods for planning and positioning of health care services; surveys health services
management information systems. It also emphasizes the importance of a marketing audit and
incorporating that audit into the total strategic planning process.

HU108: Grant Writing

This course provides an introduction to the skills of grant writing in medical informatics. Each
student will submit a completed grant application as a culminating experience. This course
introduces students to grant development and preparation so that they can participate in the
process of obtaining public or private funds to support research, education and/or service
projects.

Badizg delu (66) dalsll cilulhaia : Ll
(k) Baaine dolu 24) dpuludf agle—]

BS100: Mathematics |

Pre-calculus review sets and functions; limits and continuity — Derivatives: techniques of the
basic and fundamental functions; implicit differentiation; linear approximation and differentials;
extreme of functions; optimization problems; velocity and acceleration — integrals: indefinite
integrals ;change of variables; definite integrals; the fundamental theorem of calculus —
Techniques of integration: integration by parts; trigonometric integrals and substitutions;
integrals of rational functions — Numerical integration -Applications of definite integrals

BS101: Mathematics 11

This course covers matrix theory and linear algebra. Topics covered include systems of linear
equations, matrix algebra, vector spaces, linear independence, dimension, linear transformations,
eigenvectors and eigenvalues, inner products and orthogonality and projections, and their
applications

BS102: Electronic Physics
Electrical sources, electrical circuit elements, Ohm's law, Kirshoffs laws, solution of AC circuits,
superposition theorem, substitution theorem, Thevenin's and Norton's theorems, compensation
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theorem, four-pole networks, electric power, maximum power transfer theorem, diodes,
transistors, field effect transistors, operational amplifiers and their basic circuits and applications.
Recent correlated software packages should be used through labs.

BS103: Discrete Mathematics

Introduces the foundations of discrete mathematics as they apply to computer science, focusing
on providing a solid theoretical foundation for further work. Topics include functions, relations,
sets, simple proof techniques, Boolean algebra, propositional logic, digital logic, elementary
number theory, and the fundamentals of counting. The course also includes Introduction to logic
and proofs: Direct proofs; proof by contradiction; mathematical induction. Fundamental
structures: Functions (surjections, injections, inverses, composition); relations (reflexivity,
symmetry, transitivity, equivalence relations); sets (Venn diagrams, complements, Cartesian
products, power sets); pigeonhole principle; cardinality and countability. Boolean algebra:
Boolean values; standard operations on Boolean values; de Morgan's laws. Propositional logic:
Logical connectives; truth tables; normal forms (conjunctive and disjunctive); validity. Digital
logic: Logic gates, flip-flops, counters; circuit minimization. Elementary number theory:
Factorability; properties of primes; greatest common divisors and least common multiples;
Euclid's algorithm; modular arithmetic; the Chinese Remainder Theorem. The course also
includes Predicate logic: Universal and existential quantification; modus ponens and modus
tollens; limitations of predicate logic. Recurrence relations: Basic formulae; elementary solution
techniques. Graphs and trees: Fundamental definitions; simple algorithms; traversal strategies;
proof techniques; spanning trees; applications. Matrices: Basic properties; applications.

BS104: Biostatistics

This course focuses on the principles and reasoning underlying modern biostatistics and on
inferential techniques commonly used in public health research. Students will be able to apply
basic inferential methods in research endeavors and improve their abilities to understand the data
analysis of health-related research articles. Students will study foundational concepts of
biostatistics, how to apply basic theoretical concepts of biostatistics in health science,
epidemiology, and public health. The course will provide students with knowledge about
measurement scales, types of variables and data along with various statistical methods for
summarizing and presenting different types of data. Probability concept with its applications in
epidemiology and public health will be introduced. Important probability distributions applied
commonly in epidemiology and public health will be presented. Whole course will be delivered
in an application-oriented way by giving more importance for problem solving.

MED100: Anatomy and Physiology

This course provides the common medical terminology and major anatomical structures of the
human body’s systems, basic physiological processes of each system, discussing how body
systems work together and how each system participates in homeostasis of the body. Also,
common medical terminology of the body radiology, obstetric and surgery.

MED200: Microbiology and Parasitology

This course provides the common medical terminology of pathogenic micro-organism,
pathogenesis of the diseases produced by them, methods of disinfection and sterilization to
control and prevent hospital and community acquired infections, laboratory investigations
regarding bacteriological examination. Also, the common terminology and medical importance
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of helminthes and Protozoa causing human infections, epidemiology, vaccines development,
chemotherapy and control of infectious diseases.

MED?201: Clinical Biochemistry and Hematology

This course provides students with the medical terminology, basics, functions, clinical aspects
and diseases of enzymes, lipids, proteins, carbohydrates, hormones. Principles of various
conventional and specialized laboratory investigations, instrumentations, analysis and
interpretation of a given data, the ability to suggest experiments to support theoretical concepts,
clinical diagnosis and interpretation of blood pictures and its abnormalities. Introduction to
population genetics, quantitative genetics, linkage, sex determination, meiotic behavior of
chromosome aberrations, gene structure, regulation, replication, genetic code and medical
terminology of genetic disorders.

(Al Badine Aol 42) dalad uuls agle—c

CS100: Computer Programming |

Introduces the fundamental concepts of procedural programming. Topics include data types,
control structures, functions, arrays, files, and the mechanics of running, testing, and debugging.
The course also offers an introduction to the historical and social context of computing and an
overview of computer science as a discipline. The course also includes Fundamental
programming constructs: Syntax and semantics of a higher-level language; variables, types,
expressions, and assignment; simple 1/O; conditional and iterative control structures; functions
and parameter passing; structured decomposition. Algorithms and problem-solving: Problem-
solving strategies; the role of algorithms in the problem-solving process; implementation
strategies for algorithms; debugging strategies; the concept and properties of algorithms.

CS101: Computer Programming 11

Introduces the concepts of object-oriented programming 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. It then moves on to introduce the object-
oriented programming paradigm, focusing on the definition and use of classes along with the
fundamentals of object-oriented design. Other topics include an overview of programming
language principles, simple analysis of algorithms, basic searching and sorting techniques, and
an introduction to software engineering issues. The course also includes Review of control
structures, functions, and primitive data types. Object-oriented programming: Object-oriented
design; encapsulation and information hiding; separation of behavior and implementation;
classes, subclasses, and inheritance; polymorphism; class hierarchies. Fundamental computing
algorithms: simple searching and sorting algorithms (linear and binary search, selection and
insertion sort). Fundamentals of event-driven programming; Introduction to computer graphics:
Using a simple graphics API; Overview of programming languages: History of programming
languages; brief survey of programming paradigms

1S100: Introduction to Medical Informatics

This course will introduce the student to the use of computers for processing, organizing,
retrieving and utilizing medical information at the molecular, biological system, clinical and
health care organization. The course will describe essential concepts in medical informatics that
are derived from medicine, computer science and the social sciences. The course will cover the
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following topics: objective of information system, system definition, subsystem definition,
message passing in information system, message levels data, information, knowledge, needs,
characteristics, sources, electronic data processing, management information system (MIS),
economics of information systems, office automation system (OAS), executive information
system (EIS), expert system (ES), computer based information system (CBIS), type of CBIS,
relationships among CBISs, the evolutionary view, the hierarchical view, the contingency view,
the importance of CBIS, the nature of information system in different organization. Management
concepts in CBIS, data management, the organization of data, application-oriented files, database
approach, decision- making concepts and tools, decision support system (DSS), building a DSS,
application of DSS, evaluation of information systems.

CS200: Data Structures and Algorithms

Introduce the fundamental concepts of data structures and the algorithms. Topics include
recursion, the underlying philosophy of object-oriented programming, fundamental data
structures (including stacks, queues, linked lists, hash tables, trees, and graphs), the basics of
algorithmic analysis, and an introduction to the principles of language translation. The course
also includes Review of elementary programming concepts. Fundamental data structures: Stacks;
queues; linked lists; hash tables; trees; graphs. Object-oriented programming: Object-oriented
design; encapsulation and information hiding; classes; separation of behavior and
implementation; class hierarchies; inheritance; polymorphism. Fundamental computing
algorithms: O (N log N) sorting algorithms; hash tables, including collision-avoidance strategies;
binary search trees; representations of graphs; depth- and breadth-first traversals. Recursion: The
concept of recursion; recursive mathematical functions; simple recursive procedures; divide-and-
conquer strategies; recursive backtracking; implementation of recursion. Basic algorithmic
analysis: Asymptotic analysis of upper and average complexity bounds; identifying differences
among best, average, and worst-case behaviors; big "O," little "0," omega, and theta notation;
standard complexity classes; empirical measurements of performance; time and space tradeoffs
in algorithms; using recurrence relations to analyze recursive algorithms. Algorithmic strategies:
Brute-force algorithms; greedy algorithms; divide-and-conquer; backtracking; branch-and-
bound; heuristics; pattern matching and string/text algorithms; numerical approximation
algorithms.

DS200: Operations Research for Health Care

This course is an introduction to the use of quantitative methods in business decision-making
especially for health care applications. Topics include linear programming, decision making
under certainty, forecasting, queuing, and inventory systems. Students will gain experience in
applying operations research techniques to health care problems.

IT100: Digital Logic Design

This course provides a modern introduction to logic design and the basic building blocks used in
digital systems, in particular digital computers. It starts with a discussion of combinational logic:
logic gates, minimization techniques, arithmetic circuits, and modern logic devices such as field
programmable logic gates. 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. State machines will then be discussed and illustrated through case
studies of more complex systems using programmable logic devices. Different representations
including truth table, logic gate, timing diagram, switch representation, and state diagram will be
discussed. The course has an accompanying lab component that integrates hands-on experience
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with modern computer-aided design software including logic simulation, minimization and an
introduction of the use of hardware description language (VHDL).

IT200: Computer Architecture

An introduction to computer architecture. Includes a survey of computer architecture
fundamentals exemplified in commercially available computer systems, including classical CPU
and control unit design, register organization, primary memory organization and access, internal
and external bus structures, and virtual memory schemes. Alternatives to classical machine
architecture, such as the stack machine and the associative processor, are defined and
compared. Parallel processors and distributed systems are also presented, along
with an analysis of their performance relative to nonparallel machines.

IT201: Medical Multimedia

This course Applies basic knowledge of mathematics and science in multimedia system
computing introduce students to the different media types and design issues related to
multimedia systems especially for health care applications; The course examines types of
multimedia information: voice, data video facsimile, graphics, and their characterization;
modeling techniques to represent multimedia information; introduce students to the advances in
multimedia compression technology; Provide an opportunity for students to apply design,
implementation and evaluation concepts and techniques to the development of a small but
realistic multimedia system especially for health care applications. Define criteria and
specifications appropriate to multimedia compression systems problems, and plan strategies for
their solution. Identify the current and underlying technologies that support multimedia
compression processing.

1S200: System Analysis and Design for Health Care

The analysis and design phases of system development life cycle are covered in detail especially
for health care applications. Methodologies for systems analysis, specifications, and design are
covered. Both the traditional structured and object-oriented methodologies systems. Emphasis is
placed on well-written documentation as well as oral communication typically required during
the software development life cycle. Project management tools are employed by students to
monitor their progress and the costs associated with their projects. CASE tools are employed for
data and information modeling and specification. Students will gain experience in applying the
techniques of system analysis and design to health care systems.

1S201: Database Systems in Health Care

The goal of this course is to introduce the main features of database applications in health care.
Topics include: data models, query languages, storage and indexing, query processing and
optimization. Exercises and practical work will be concentrated on building and designing
databases applications in health care.

CS201: Operating Systems

This course will provide an introduction to operating system design and implementation. The
course will start with a brief historical perspective of the evolution of operating systems over the
last fifty years, and then cover the major components of most operating systems. This will
include: Computer system structures, Operating system structures, Process and Process
management: process synchronization and mutual exclusion; two- process solution and Dekker's
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algorithm, semaphores (producer- consumer, readers-writer, dining philosophers, etc.),
Interprocess communication, Process synchronization, Deadlocks, thread management, CPU
scheduling: multiprogramming and time-sharing, scheduling approaches (SJF, FIFO, round
robin, etc.), Memory hierarchy and management: with and without swapping, virtual memory-
paging and segmentation, page replacement algorithms, implementation., Virtual memory,
Secondary storage management, /O device management , File system: interface and
implementation, FS services, disk space management, directory and data structure, Protection
and security, and Case studies: Linux and Windows.

DS201: Modeling and Simulation for Health Care

Basic simulation modeling, nature of simulation. system models & simulation, discrete event
simulation, simulation of a single-server queuing system, simulation of an inventory system, list
processing in simulation, simulation languages, simulation of time sharing systems, simulation
output data and stochastic processes, building valid and credible simulation models, principles of
valid simulation modeling, verification of simulation computer programs, an approach for
developing valid &credible simulation models, statistical procedures for computing real-world
observation & simulation output data, some practical considerations especially for health care
applications: selecting input probability distributions, random number generators, generating
random variables, output data analysis for a single system. Students will gain experience in
applying the techniques of modeling and simulation to health care problems.

IT300: Telecommunications and Computer Networking in Health Care

The understanding of telecommunications and networking is imperative for adequate functioning
of health care organizations. This is due to the convergence of computing, data management,
telecommunications, and the growing applications of information technology in the health care
arena and medical facilities. The knowledge of these key areas of information systems also
becomes essential for competitive advantage. This course combines the basic technical concepts
of data communications, telecommunications and networking with the health care IT
management aspects and practical applications.

CS300: Artificial Intelligence in Health Care

This is an introductory Al course. Topics will include Artificial and human intelligence,
Overview of Artificial Intelligence, Basic Problem-Solving Strategies, Heuristic Search, Problem
Reduction and AND/OR Graphs, domains of Al- symbolic processing: semantic nets, modeling
model-based reasoning, frames. Knowledge Representation, Representing Knowledge with If-
Then Rules. Inference Engines, Inference techniques: implication, forward and backward
chaining, inference nets, predicate logic, quantifiers, tautology, resolution, and unification. Rule
based systems: inference engine, production systems, problem solving, planning, decomposition,
and basic search techniques. Al languages: symbolic and coupled processing prolog: objects and
relations, compound goals, backtracking, search mechanism, dynamic databases, lisp, program
structure and operations, functions, unification, memory models. Fields of Al: heuristics and
game plying, automated reasoning, problem solving, computational linguistics and natural
language processing, computer vision, intelligent agents, robotics Al based computer systems:
sequential and parallel inference machines, relation between Al and artificial neural nets, fuzzy
systems. Students will gain experience in applying Al techniques to health care problems.
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MED300: Basics of Histopathology

This course provides the common medical terminology of the structure and function of human
cells in relation to the diagnosis of abnormalities, malignancies (cytology) and the formation of
tissue (histology). Fundamentals of genetics include gene expression and terminology of genetic
disorders.

MED?301: Clinical Pharmacology and Drug Development
This course provides the common medical terminology of drug principles, treatment of different
diseases, and principles of drug designs.

MED302: Public Health Informatics

This course provides an introduction to public health informatics, developing the knowledge and
skills of systemic application of information, computer science, and technology to public health
practice. data sources and data tools, public health information standards, privacy,
confidentiality, and security of public health information, electronic health records. new means
of data collection and accessibility, informatics in disease prevention and epidemiology, risk
factor information systems, decision support and expert systems in public health, delivery of
preventive medicine in primary care. Public health informatics is the systematic application of
information and computer science and technology to public health practice, research and
learning. This course focuses on developing the knowledge and skills of systemic application of
information, computer science, and technology to public health practice. Students will acquire a
basic understanding of informatics in public health practice and be able to apply the skills of
using some informatics tools in public health practices.

1S300: Health Care Database Management

An introduction to the theory and design of database management systems especially for health
care applications. Topics covered include internals of database management systems,
fundamental concepts in database theory, and database application design and development. In
particular, logical design and conceptual modeling, physical database design strategies, relational
data model and query languages, query optimization, transaction management and distributed
databases.

DS300: Information Systems Project Management in Health Care

This course introduces the fundamental principles of project management from an information
technology (IT) perspective as it applies to health care organizations (HCOs). Critical features of
core project management are covered including: integration management, scope management,
time management, cost management, quality management, human resource management,
communication management, risk management, and procurement management. Also covered is
information technology management related to project management: user requirements
management, infrastructure management, conversion management, software configuration,
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workflow management, security management, interface management, test management,
customer management, and support management. The following areas of change management
related to project management will also be covered: realization management, sponsorship
management, transformation management, training management, and optimization management.
Students will explore and learn hands-on skills with project management software assignments
and participate in a health care systems implementation course-long group project intended to
apply these newly developed knowledge and skills in a controlled environment.

1S301: Geographical Information Systems for Health Care

Provides an introduction to Geographic Information Systems and their applications especially in
health care. Emphasizes the concepts needed to use GIS effectively for manipulating, querying,
analyzing, and visualizing spatial-based data. Industry-standard GIS software is used to analyze
spatial patterns in social, economic and environmental data, and to generate cartographic output
from the analysis. The versatility of GIS in a public health setting will be examined and will
include exercises involving GIS applications in health marketing, demography, epidemiology,
and health care systems. Other issues covered in the class will be the ethics of GIS, manipulation
of data, sources of data, and understanding some commonly used public health datasets.

IT301: Medical Signal Processing

This course will cover : Digital processing of signals, sampling, difference equations, discrete-
time Fourier transforms, discrete and fast Fourier transforms, digital filter design, LTI systems,
Z-transform, Multirate signal processing, Filter Banks, Wavelets and Applications to mp3 and
JPEG , Overview of FIR and IIR filter design techniques, DFT, FFT, and role of DCT in MPEG
and JPEG, and Spectral Analysis. The application of all these techniques in medical information
system will be discussed.

IT400: Medical Image Processing

This course will provide students with a preliminary understanding of the theory and practice of
medical image processing. Basic concepts and fundamentals of medical image processing and
analysis will be described in the course. The spatial frequency domain (The sampling theorem,
template matching and the convolution theorem, spatial filtering). Enhancement and restoration,
image segmentation. Image representation: (Spatial differentiation and smoothing, template
matching, region analysis, contour following). The application of all these techniques in medical
information system will be discussed.

1S400: Information Security in Health Care

The course will cover concepts, applications and techniques of data security in health care
system. Topics include health care industry, regulatory environment, decision making, policy
assurance, information management, access control, risks and vulnerabilities management,
database security, web security, personnel and physical security issues, and issues of law and
privacy. Areas of particular focus include secure health care system design, implementation, data
encryption and decryption, attacks, and techniques for responding to security breaches.

1S302: Medical Decisions Support Systems

This course is designed to provide an overview of decision support systems in health care, with a
particular emphasis on design, evaluation and application of clinical decision support systems
(CDSS) across all health care settings — in-patient, ambulatory care, long-term care, pharmacy,
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etc. The course explores the background and features of CDSS. Students will be introducing to
the theoretical, statistical, and practical concepts underlying modern medical decision making.
Students will be provided a review of the multiple methods of knowledge generation for clinical
decision support systems (CDSS) and create their own prototype of CDSS. Current
implementations of stand-alone and integrated CDSS will be evaluated. Techniques for planning,
management, and evaluation of CDSS implementations will be reviewed

1S401: Big Data Analysis in Health Care

This course provides a comprehensive and rigorous introduction to big data analytics in health
care. It will describe the hardware/software infrastructures that are used today for big data (e.g.,
Hadoop, Hive) and the implications of these infrastructures for the accurate and efficient analysis
of big data for health care applications. Students will learn the mathematical, statistical, artificial
intelligence, and modeling techniques that have been developed for analysis of big data,
especially for health care applications. Also, it will describe the visualization techniques which
are useful for displaying big data analysis results for meaningful interpretation of the results by
humans. It will use current real-world problems involving big data analytics in health care,
including the Big Data to Knowledge (BD2K) initiative of the National Institutes of Health
(NIH). Students will gain experience in applying the techniques of big data analytics to health
care problems.

1S402: Process Improvement in Health Care

This course examines the processes (internal and external to an organization) used to measure,
evaluate and improve the quality, efficiency and effectiveness of healthcare. The goal of this
course is to introduce students to the management of operations and explore how healthcare
organizations can use advance methods to improve healthcare processes, delivery, and outcomes.
Specific focus will be on analyzing cycle times (e.g., patient wait times), measuring productivity,
streamlining process flows, tracking outcomes and performance metrics, and generally
improving health management processes and health outcomes. The process improvement will be
measured by how it can improve quality of care and safety of healthcare delivery, reduce waste,
and reduce costs. The role of technology and innovative approaches in improving continuing
quality improvement in healthcare delivery will be presented.

1S403: Medical Data Warehouses and Data Mining

The objective of this course is to understand the fundamentals of data warehousing, data mining,
and decision support systems especially for health care applications. Topics include basic data
warehouse architecture, data consolidation, warehouse internals (storage and indexing
materialized views and aggregate pre-computation), Online Analytical Processing (OLAP)
systems, main operations of data mining, system integration issues in decision support tools,
survey of existing mining and OLPA products, and success and failure stories of data mining.
Students will gain experience in applying data mining techniques to health care problems.

CS400: Human Computer Interaction in Health Care

The dynamics of human-computer interaction (HCI) directly impacts health care. This course
will introduce the student to usable interfaces and the study of social consequences associated
with the changing environment due to technology innovation.
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IT401: App Development for Health Care

This course provides an introduction to mobile Applications (apps) development with an
emphasis on health information technology projects. Topics cover iOS development environment
setup, the Swift language syntax, Model-View-Controller design patterns, iOS apps lifecycle,
GUI implementation, multi-touch handling, graphics processing, file handling, SQLite database
handling, audio and video processing, multi-platform support for iPhone and iPad, maps
displaying, and web service interfacing.

DS400: Health Services Planning and Evaluation

This course is an in-depth review of basic planning & evaluation techniques for the
implementation of community health care program. The course is designed & will be taught
employing comparative methodology. The material will be taught using examples & experiences
from multiple international examples. The course covers the interdependence between policy and
planning and management. It will consist of policy analysis techniques as well as the conceptual
framework for the planning and management of health care programs. The course also reviews
essential methods for effective planning & evaluation considering the economic, political
epidemiological, demographic, and other components that contribute to the assessment of health
needs and resource allocation.

IT402: Consumer Health Informatics

Consumer Health Informatics is a relatively new application of information technologies in the
field of health care that aims to engage and empower consumers to become involved in their
health care. This course provides an introduction to, and overview of, consumer health
informatics, mobile health (mHealth), and social media applications used in health care. It
explores the development of consumers as ePatients and tools such as personal health records
(PHRs), as well as the fluid nature of social media in medicine and the emerging area of mobile
health (mHealth). Students will learn from a combination of lectures and a hands-on approach of
interacting directly with the tools and technologies discussed.

DS401: Lean Six Sigma Yellow Belt for Health Care

Lean Six Sigma for Health Care (Yellow Belt) participants will learn the basic philosophy, tools,
and techniques to deliver breakthrough business improvements that will reduce waiting times,
improve quality, and reduce costs in a health care environment. More specifically, they will learn
to apply a comprehensive set of 15-20 Lean Six Sigma process improvement tools by using the
PDCA (Plan, Do, Check, Act) problem solving model. They will learn techniques for both
quantitative and qualitative analysis, as well as methods and tools for waste reduction and
process enhancement and acceleration. The course also covers how to map out processes and
identify sources of variation, as well as to gain a basic understanding of descriptive statistical
analysis. Finally, they will learn how to perform basic pilot studies and analyze the results, in
order to determine the most effective way to improve and stabilize processes. Candidates work
on either an integrated health care case study or on an actual business project and will apply
classroom techniques to the project.
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1S404: Health Care Analytics and Data Visualization

The course will expose students to health care “big data” focused on current needs such as
population health, outcome reporting, clinical decision support, physician quality measurement,
and various other measures including CMS initiatives such as meaningful use and Medicare and
payer quality reporting requirements. The course will use current real-world problem scenario’s
where data analytics and visualization can be applied to successfully report on and solve various
problem prevalent in today’s value-based payer model. Students will learn how to do large scale
data mining and the infrastructures needed to support the various system designs such as Hadoop
ecosystems and Hadoop based tools. The student will be exposed to the application of predictive
analytics specific to health care with an understanding of using data to help deliver quality and
safe patient care as well as data driven methods of improving care. The course will expose
students to real time data analytics where data is collected and reported on around the clock. The
course will also expose student to mobile data acquisition and analysis coming from various
local and remote devices. This course will introduce students to data visualization methods
which will teach them how to communicate analytical insights to both technical and non-
technical audiences.

IT403: Neuroimaging

Neuroimaging methods are used with increasing frequency in clinical practice and basic
research. Designed for students and professionals, this course will introduce the basic principles
of neuroimaging methods as applied to human subject’s research and introduce the neuroscience
concepts and terminology necessary for a basic understanding of neuroimaging applications.
Topics include the history of neuroimaging, an introduction to neuroimaging physics and image
formation, as well as an overview of different neuroimaging applications, including functional
MRI, diffusion tensor imaging, magnetic resonance spectroscopy, perfusion imaging, and
positron emission tomography imaging. Each will be reviewed in the context of their specific
methods, source of signal, goals, and limitations. The course will also introduce basic
neuroscience concepts necessary to understand the implementation of neuroimaging methods,
including structural and functional human neuroanatomy, cognitive domains, and experimental
design.

CS401: Machine Learning for Medical Data Processing
This course will help a student acquire knowledge, skills and insight in machine learning in the
domain of medical imaging and sensor data. The course will begin with an introduction to the
classical techniques in classification, supervised and unsupervised learning, and regression. This
will be followed by the newly developed field of machine learning. While the concepts are
general, the focus will be on medical applications of these concepts.

CS402: Computational Systems Biology

This course focuses on the algorithmic and machine learning foundations of computational
biology, theory with practice. We study the principles of algorithm design for biological datasets;
and analyze influential problems and techniques. We use these to analyze real datasets from
studies in genomics and proteomics. [he topics covered include:(I) Genomes: biological
sequence analysis, hidden Markov models, gene finding, RNA folding, sequencing, sequence
alignment, genome assembly (2) Networks: gene expression analysis, regulatory motifs, graph
algorithms, scale free networks, networks, network motifs, network evaluation, and (3)
Evolution: comparative genomics, phylogenetics, genome duplication, genome rearrangements
evolutionary theory, rapid evolution.
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DS402: Computational Intelligence Techniques in Health Care

This course will cover the three main components of computational intelligence: namely
evolutionary, fuzzy, neural computation. An emphasis will be made on the application of
computational intelligence (ClI) techniques to optimization, prediction and modeling especially
for health care applications. Related heuristics techniques such as Ant Algorithms, genetic
algorithms, neural networks, tabu search, simulated annealing may also be covered. The
advantages and limitations as well as the guidelines for selecting the most efficient approach for
various types of problems will be addressed. Students will gain experience in applying
computational intelligence techniques to health care problems.

1S405: Health Care Enterprise Systems

Health Care enterprise architecture planning, methodology, and frameworks; medical
classification and coding systems including health record system design and implementation.
Until the past decade, the medical arena has lagged in its reliance on enterprise support systems.
The health care system has seen consistent failures in the adoption of electronic medical systems.
This course serves to examine the complex requirements involved in correctly planning an
enterprise health care system, including the use of electronic medical records.

IT404: Telemedicine Technologies

Medical data transmission using wireless technologies continues to play an increasing role in the
health care industry. This course introduces fundamental knowledge of telemedicine
technologies. Essential aspects of wireless technologies in patient care, medical information
processing, telemedicine systems deployment, safeguarding medical data and privacy, and future
trends in health care technologies are covered. Discussions also includes technical perspectives,
overview of telemedicine, planning and deployment considerations, scalability to support future
growth, integration with existing infrastructure, information security, cryptography, and other
critical components of telemedicine technologies.

IT405: Embedded System

Embedded systems are the systems of future with cellular phones, smart-phones, tablets
becoming the dominant platforms for computing and communication. This course introduces
fundamental knowledge of Embedded systems. The ubiquity of information and the associated
need for the computation that accompanies it is driving this revolution only to be accelerated by
the new paradigms such as the Internet-of-Things (loT). These platforms are clearly very
different in terms of their processing requirements which are very unique: real-time needs, high
performance but at low energy, compact-code and data segments, and most importantly ever-
changing software stack. Such unique requirements have led to a complete redesign and
reinvention of the both hardware and the software stack from ground up, for example, brand new
processors such as ARM, DSPs, network processors were invented all the way up to new virtual
machines such as Dalvik, new operating systems such as Android and new programming models
and compiler optimizations.

IT406: The Internet of Medical Things

This course will cover the following topics: The importance of I0T in society, the current
components of typical I0T devices and trends for the future. IoT design considerations,
constraints and interfacing between the physical world and your device will also be covered.
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With regards to health care the emergence of connected medical devices such as smart heart rate
monitors, blood pressure cuffs, glucometers, asthma inhalers, thermometers, and pill bottles “the
Internet of Medical Things" (IoMT), which describes the emergence of Internet-connected
devices to improve the lives of users.

(Braden el 6) z A g9 .z
MI1400: Project
A group of students have to select one field of Medical Informatics and develop a computer
aided system or an application that support that field. Students have to decide requirements of
applying and try implementation of their selected system practically where and whenever
possible. Junior students can continue to develop and implement one of the systems that were
developed by senior students. Developing these systems should be in line with physicians and
surgeons needs and discussions.
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Year One Year Two | Year Three Year Four
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BS001/ Mathematics or 0 CS200 Data Strugtures and 3 1S300 Geographical Information 3 17400 Medical Image 3
BS002 e ; Algorithms Systems for Health Car Processing
Qualifying Biology
. L Information
Computer Operations Research Telecommunications and S
CS100 Programming | 3 DS200 for Health Care 3 IT300 Computer Networking in 3 15400 Securltc):/;?eHealth 3
. System Analysis and Artificial Intelligence in Big Data Analysis in
BS100 Mathematics | 3 15201 Design for Health Car 3 €5300 Health Care 3 15401 Health Care 3
BS102 Electronic Physics | 3 IT200 Computer 3 15300 Health Care Database 3 Elective (1) 3
Architecture Management
IT100 | Digital Logic Design | 3 | MED200 | 'Microbiology and 3 | MED300 | Basics of Histopathology 3 Elective (2) 3
Parasitology
Introduction to Ethical Issues in
1S100 . . 3 HU200 Health Care and 2 Humanities Elective (2) 2 Project 3
Medical Informatics - .
Anti-Corruption
HU100 English 2
Total Semester 17 Total Semester 17 Total Semester 17 Total Semester 18
Semester B
Code Subject C.H Code Subject C.H.| Code Subject C.H. | Code Subject C.H.
. . .. Process
Cs101 Comput_er 3 1S201 Database Systems in 3 1S301 Medical Decisions Support 3 1S402 Improvement in 3
Programming Il Health Care Systems
Health Care
Information Systems Project Medical Data
BS101 Mathematics 11 3 1T201 Medical Multimedia 3 DS300 Y J 3 1S403 Warehouses and 3
Management in Health Care L
Data Mining
. . Human Computer
BS103 Discrete 3 CS201 | Operating Systems 3 | Mepsor | Cfinical Pharmacologyand | 5 | 40 Interaction in 3
Mathematics Drug Development
Health Care
Modeling and
BS104 Biostatistics 3 DS201 Simulation for Health 3 IT301 Medical Signal Processing 3 Elective (3) 3
Care
MED100 Anatomy and 3 | MEDpoy | Clinical Biochemistry | 5\ \yepans | pyplic Health Informatics | 3 Elective (4) 3
Physiology and Hematology
Report Writing and Humanities Elective - . .
HU101 Presentation Skills 2 (1) 2 Humanities Elective (3) 2 Project 3
Total Semester 17 Total Semester 17 Total Semester 17 Total Semester 18
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