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Course Curriculum

The Master Degree in Data Science is awarded by the Faculty of Graduate Studies at Jordan University of
Science and Technology (JUST) upon the fulfillment of the following requirements:

1. Compliance with the J.U.S.T. Master Degree regulations approved by the Dean Council (No.
492/2006), dated 8/8/2006.
2. Successful completion of (34) credit hours in one of the following tracks:

Thesis Track
A) Core Courses (16 CHs)
Course Course Title Sl Prerequisite
No Hours
CIS701 | Data Science Essentials 3 -
CIS711 | Statistics for Data Science 3 -
CIS 721 | Big Data Management 3 -
CIS 722 Data Analytics 3 CIS701+CIS711
CIS 726 | Data Exploration and Visualization 3 CIs 701
CIS781 | Seminar in Data Science 1 -
Total 16
B) Elective Courses (9 CHs) selected from the following list
CIS 729 | Advanced Data Analytics 3 CIS 722
CIS731 | Applications for Data and Analysis 3 CIS 722
CIS 733 | Computational Linguistics 3 CIs 701
CIS 735 Deep Learning 3 CIS733
CIS 737 | Social Networks Analytics 3 CIs 701
CIs 741 Recommender Systems 3 CiIs701
CIS 745 Data-Driven Security 3 CiIs701
CIS 747 | Internet of Things 3 CIS 701
CIS 751 | Cloud Infra-Structure Technologies 3 -
CIS 753 Data Science for Smart Cities 3 CIS 747
CIS761 | Advanced Decision Models 3 CIs 701
CIS 791 | Special Topics in Data Science 3 -
Course from other graduate programs at JUST" 3 With Approval
C) 9 CHs of Master Thesis Work

CIS799 A | Master Thesis 9

CIS799 B | Master Thesis 6

CIS799 C | Master Thesis 3

CIS799 D | Master Thesis 0

* The student may study no more than 3 credit hours from courses of 700 or 800 level offered by other programs
related to his field of study upon approval of the Dean of Graduate Studies based on the recommendation of the
departmental graduate studies committee.




Non Thesis Track

A) Core Courses (25 CHs)

Course . Credit ..
Course Title Prerequisite
No Hours
CIs 701 Data Science Essentials 3 -
CIS711 | Statistics for Data Science 3 -
CIS721 | Big Data Management 3 -
CIS722 | Data Analytics 3 CIS701+CIS711
CIS 729 | Advanced Data Analytics 3 CIS 722
CIS726 | Data Exploration and Visualization 3 CIs 701
CIS 733 Computational Linguistics 3 CiIs701
CIS761 | Advanced Decision Models 3 CIs 701
CIS781 | Seminar in Data Science 1 -
Total 25
B) Elective Courses (9 CHs) selected from the following list
CIS 731 | Applications for Data and Analysis 3 CIS 722
CIS 735 Deep Learning 3 CIS 733
CIS 737 | Social Networks Analytics 3 CISs 701
CIs 741 Recommender Systems 3 CIs701
CIS 745 Data-Driven Security 3 CIs 701
CIS 747 | Internet of Things 3 CIs 701
CIS 751 | Cloud Infra-Structure Technologies 3 -
CIS 753 Data Science for Smart Cities 3 CIS 747
CIS 792 | Project in Data Science 3 With Approval
CIS 791 | Special Topics in Data Science 3 -
Course from other graduate programs at JUST" 3 With Approval

C) Passing the Comprehensive Exam (CIS 798).




Course Descriptions

CIS 701: Data Science Essentials (3 CHs)
Prerequisite: None

This course provides students with key concepts in data science. First, it gives an overview of the
basic techniques of data science, including data analysis, statistical modeling, data engineering,
relational databases, manipulation of data at scale (big data), data quality, and data visualization.
Second, the course provides students with key concepts in data acquisition, preparation, and
exploration alongside practical application oriented examples. Students will learn how to
produce a fully processed data set suitable for building analytical models that can be deployed
to increase business profitability.

CIS 711: Statistics for Data Science (3 CHs)
Prerequisite: None

This course introduces students to several types of quantitative research methods and statistical
techniques for analyzing and viewing data, with a focus on applying this knowledge to real-world
data problems. Main topics are measurement, inferential statistics, causal inference, regression,
and time series analysis. Topics in quantitative techniques include: descriptive and inferential
statistics, sampling, experimental design, tests of difference, and general linear models. Topics in
regression and time series analysis include ordinary least squares regression, linear regression,
causal inference, identification strategies, and a wide-range of time series models that are
frequently used by industry professionals.

CIS 721: Big Data Management (3 CHs)
Prerequisite: None

The course provides students with both theoretical knowledge and practical experience in
connection with large-scale data management and information extraction techniques for big
data. Students gain the ability to design highly scalable systems that can store, process, and
analyze large-scale structured and unstructured data sets in batch mode and/or real time. Topics
include: data storage and distributed data processing, unstructured data processing, columnar
stores, distributed databases, cloud computing, data streams, document databases, graph
databases, query languages, NoSQL, and NewSQL.

CIS 722: Data Analytics (3 CHs)
Prerequisite: CIS 701 + CIS 711

This course provides a broad introduction to the key ideas in data analytics and mining. This
course teaches the underlying principles required to discover and analyze patterns and
relationships in structured and unstructured data. Explore, analyze and leverage data and turn it
into valuable, actionable information for analysis. Topics include regression methods,
classification, prediction approaches, association rules, clustering analysis, and outlier detection.




CIS 726: Data Exploration and Visualization (3 CHs)
Prerequisite: CIS 701

This course focuses on the design and implementation of complementary visual and verbal
representations of patterns and analyses in order to convey findings, answer questions, drive
decisions, and provide persuasive evidence supported by data. Students will obtain practical
experience with the visualization of complex data, including multivariate data, geospatial data,
textual data, time series, and network data.

CIS 729: Advanced Data Analytics (3 CHs)
Prerequisite: CIS 722

This course is divided into two parts. The first covers fundamental concepts of MapReduce
parallel computing, through the eyes of Hadoop, MrJob, and Spark, while diving deep into Spark
Core, data frames, the Spark Shell, Spark Streaming, Spark SQL, MLIib. The second part focuses
on hands-on algorithmic design and development in parallel computing environments (Spark),
developing algorithms (decision tree learning), graph processing algorithms (PageRank/shortest
path), gradient descent algorithms (support vectors machines), and matrix factorization.

CIS 731: Applications for Data and Analysis (3 CHs)
Prerequisite: CIS 722

This course focuses on learning data science reasoning techniques to uncover, enrich, and answer
guestions facing decision makers across a variety of industries and organizations. Students will
explore how individuals and organizations assess options, make decisions, and probe the
emerging role of big data in guiding both tactical and strategic decisions. Students will learn how
to apply disciplined, creative methods in order to ask better questions, efficiently gather data,
interpret results, and convey findings to decision makers. Industries explored include sports
management, finance, energy, journalism, intelligence, healthcare, and media/entertainment.

CIS 733: Computational Linguistics (3 CHs)
Prerequisite: CIS 701

This course explores current statistical and machine learning techniques for the automatic
analysis of natural (human) language data. The first part of the course examines the core tasks in
natural language processing, including language modeling, word-sense disambiguation,
morphological analysis, part-of-speech tagging, syntactic parsing, semantic interpretation,
co-reference resolution, and discourse analysis. The second part of the course explores how
these core techniques can be applied to user applications such as information extraction,
guestion answering, speech recognition, machine translation, and interactive dialog systems.

CIS 735: Deep Learning (3 CHs)
Prerequisite: CIS 733

This course will cover main concepts and principles in deep learning. It covers word vector
representations, window-based neural networks, recurrent neural networks, long-short-term-
memory models, recursive neural networks, convolutional neural networks as well as some




recent models involving a memory component. The course provides a thorough introduction to
cutting-edge research in deep learning applied to pattern recognition, speech recognition, and
natural language processing and understanding.

CIS 737: Social Networks Analytics (3 CHs)
Prerequisite: CIS 701

This course uses a network modelling to model knowledge graphs and physical and virtual
networks, where the lens will be social network analysis. The course starts with explaining what
network modelling is, using graph theory concepts, and discuss the motivations for why we might
model phenomena as networks. It explores the social networking analysis workflow, starting
from problem identification to generation of insight. This course discusses and uses statistics,
machine learning, information visualization, social network analysis, and text analysis techniques
to gain new insight into data.

CIS 741: Recommender Systems (3 CHs)
Prerequisite: CIS 701

This course introduces the concept of personalization and recommender systems. Topics include:
historical, individual, and commercial perspectives; underlying approaches to content-based and
collaborative recommendation techniques for building user models; non-personalized
recommendation using summary statistics and product associations; basic stereotype-based or
demographic recommendations; dimensionality reduction; acceptance issues; and case studies
drawn from research prototypes and commercially deployed systems.

CIS 745: Data-Driven Security (3 CHs)
Prerequisite: CIS 701 + CIS 711

This course aims at locking down networks, thwart malware, prevent hacks by improving visibility
into the environment, using the power of data and security and by using data analysis and
visualization. It demonstrates how to gather feedback, measure the effectiveness of security
methods, and make good decisions based on data using hands-on approaches with real-world
examples. The course covers topics such as how to acquire and prepare security data, correlate
security events, use simple statistical methods to detect malware, predict rogue behavior, and
more.




CIS 747: Internet of Things (3 CHs)

This course discusses the relationship between big data and Internet of Things (1oT). In addition,
it enables students to learn the basic components of IoT and how data is collected and analyzed
from sensors. Moreover, it focuses on approaches of analyzing event data, facial recognition
software, sentiment analysis, and how the generated data using sensors can be used to make
decision. In addition, this course discusses the security issues and solutions of internet of things.

CIS 751: Cloud Infra-Structure Technologies (3 CHs)
Prerequisite: None

This course introduces basics of common cloud technologies, tools, technologies associated with
cloud platforms. Topics include next-generation cloud technologies (e.g. Docker, CoreQS, Cloud
Foundry), scalable and performant compute, storage and network solutions. Solutions for
business demands and deployment tools available to architects to meet and exceed the business
goals. In addition, this course discusses the security issues and solutions of cloud computing.

CIS 753: Data Science for Smart Cities (3 CHs)
Prerequisite: CIS 747

This course aims at providing an introduction to smart cities field and its major components.
Therefore, it discusses how data generated within transportation systems, power grids,
communication networks, and collected via crowd-sensing and remote sensing technologies, can
be used to build demand- and supply-side urban services based on data analytics. In addition,
this course discusses the security issues and solutions of smart cities.

CIS 761: Advanced Decision Models (3 CHs)
Prerequisite: CIS 711

This course offers a brief introduction to computer-based models and their use in structuring
information and supporting managerial decisions. Specific topics include linear programming,
multiperiod planning models under uncertainty, nonlinear programs, Monte Carlo simulation,
static stochastic optimization, two-stage stochastic optimization with recourse, chance-
constrained stochastic optimization, and dynamic programming. The course explores their
applications in various business domains, such as marketing, finance, inventory management,
revenue management, supply chain management, project management, among others.

CIS 781: Seminar in Data Science (1 CH)
Prerequisite: None

In this course, student will learn research methodologies, research ethics, presentation styles and
technical writing. Also, the course provides an introduction to the legal, policy, and ethical
implications of data.




CIS 791: Special Topics in Data Science (3 CHs)
Prerequisite: None

The contents of this course vary overtime and its purpose is to discuss latest and emerging topics
and issues in the data science field.

CIS 792: Project in Data Science (3 CHs)
Prerequisite: None

In this capstone course, students will combine technical, analytic, interpretive, and social
dimensions to design and execute a full data science project, developing their skills as data
scientists with a focus on real-world applications and situations. Students are evaluated on their
ability to collaboratively develop and communicate their work in both written and oral form.

CIS 798 Comprehensive Exam (0 CH)
This course consists of a comprehensive exam covering all the material taken by the student
during his/her course of study. The exam takes place in the department and is administered by a
number of specialized faculty members.

CIS 799 A: Master Thesis (9 CHs)
Prerequisite: None

Individual research under the direction of faculty member(s) and committee leading to the
preparation, completion, and oral defense of a thesis.

CIS 799 B: Master Thesis (6 CHs)
Prerequisite: None

Individual research under the direction of faculty member(s) and committee leading to the
preparation, completion, and oral defense of a thesis.

CIS 799 C: Master Thesis (3 CHs)
Prerequisite: None

Individual research under the direction of faculty member(s) and committee leading to the
preparation, completion, and oral defense of a thesis.

CIS 799 D: Master Thesis (0 CH)
Prerequisite: None

Individual research under the direction of faculty member(s) and committee leading to the
preparation, completion, and oral defense of a thesis.




Study Plan (Thesis Track)

Credit
Course Code Course Name Prerequisite
Hours
1%t Semester - 1% Year
CIS701 Data Science Essentials 3 -
CIS711 Statistics for Data Science 3 -
CIS 781 Seminar in Data Science 1 -
Total 7
2" Semester - 1% Year
CIs 721 Big Data Management 3 -
CIS 722 Data Analytics 3 CIS701+CIS711
Elective Course 3 -
Total 9
15t Semester — 2" Year
CIS726 Data Exploration and Visualization 3 ClIs701
- Elective Course 3
- Elective Course 3
Total 9
2"d Semester — 2" Year
CIS799 A Master Thesis 9
Total 9




Study Plan (Non-Thesis Track)

Credit
Course Code Course Name Prerequisite
Hours
1%t Semester - 1! Year
CIS701 Data Science Essentials 3 -
CIs711 Statistics for Data Science 3 -
CIS 781 Seminar in Data Science 1 -
Elective Course 3 -
Total 10
2"d Semester - 1% Year
CIs 721 Big Data Management 3 -
CIS 722 Data Analytics 3 CIS701+CIS711
CIS733 Computational Linguistics 3 CIs 701
Elective Course 3 -
Total 12
1%t Semester — 2™ Year
CIS726 Data Exploration and Visualization 3 ClIs 701
CIS 729 Advanced Data Analytics 3 CIS 722
- Elective Course 3
Total 12
2"d Semester — 2" Year
CIS799 A Comprehensive Exam 0
Total 0




