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Course Code

Course Title

Credits

Prerequisite

1S611

Advanced Data Science

3

/

1. Objectives:

1. Define Data Science and gain the expertise sets desirable to be a data scientist;

2. Understand the use of precise methods for analysis;

3. Identify common approaches used for applicable software to explain certain algorithmic
complications for an anticipated dataset;

4. Practice application program interfaces (API) and new tools to snippet the Web and

S accumulate data.
= | 2. Content:
‘s | This course focuses on the theoretical foundations of Data Science. In this course, the steps essential
g in Data Science (DS) projects are explained. Guidelines on how to plan, manage and implement a
o | successful DS project are discussed. Topics in this course additionally include the business values of
§ DS to organizations, the implication and concerns of attempting to utilize DS in organizations, and
O | the skills needed to be a successful data scientist.

Gl llaia Gl gl axe Jo—iall Ol g Al 289 e

/ 3 Ll ac ) g8 alai b dadiie apial 5 6112Ju




Kingdom of Saudi Arabia X NA A A
Ministry of Education AL
Prince Sattam bin Abdulaziz University l/f% ﬂ G&é _jd/i@%,\\/f
Deanship of Graduate Studies e :“:"“:mﬁaﬁ:’fnlz L/ﬁﬂ MJJJJ I\
(056) (01)

alaal) |

A 30U il (gias g i ) Ll ae) 8 dakail aranad e 30l -

AE0e 3l ) Ay ki) bl el i A8 agh WY

A 5Y) Baaxie L) (e ) 5 5 laY) 5 cp A LS apEs Y

Saldl lilal) ae) @ el agd g aladinl) e 3 aall QL) o€
(s siaal) ¥
L) i€y ¢ jaall 138 8 bl ale a jliie 2 ladll sl Uadi) i |l Legle Jalaall 5 Le8LASS) 5 bl apand 2=y
Oe oY) dallas 8 e ginse o Rl (ssins Ll Leimead s Lebilan s bl de) 8 dadail g kil 43 el
L) ae ) 8 dakail g cLgintaind 5 UL 8208 Fo 5 il 5 o 5al) dadail 5 bl ClBMe 5 ¢ anill 5 (2l 5 bl
AEMall e 5 AElall bl se ) 5 clgiilia s Ol L) 5 ¢Cpal Fl 8 AT Y S g5 s cclilad) (385 Akl
A sl il ae g echlilal) 3 o) (Sl 5 echlilal) sacE

-

3

.-.‘

'

Course Code Course Title Credits Prerequisite

1S612 Advanced Topics in Database Systems 3 /

1. Objectives:
1. The ability to design database systems that will fulfil the pertinent requirements;
2. Comprehend how to interpret a theoretical data model to a relational model,;
3. Appraise techniques of storing, managing and probing multifaceted data;
4. Gain an ability in use and understand prevailing database languages.
2. Content:

Active assembly, exploration, and preservation of data is strategic to accomplish success in Data
Science projects. In this course, students will acquire knowledge to develop, secure, optimize, and
administer database systems. The topics include query processing, implementation, and optimization,
data relations, storage and file systems, database backup and recovery, self-tuning database systems,
data stream systems, concurrency control protocols, transactions creation and maintenance, relational
and non-relational databases, database security, data management problems, and distributed database.

Course Description
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Course Code Course Title Credits Prerequisite
1S613 Programming for Data Science 3 /

Course Description

1. Objectives:

1. Develop relevant programming abilities;

2. Understand the vital topics and ideologies of data science driven software development;

3. Learn, describe and apply basic event-driven programing concepts, evidence, and theories to best
use of data;

4. Able to measure algorithm performance.

2. Content:

Programming is a critical part of data science. While working with datasets, it is principally significant

to be capable to write operational, and well-organized code to help process, clean, organize,

consolidate, comprehend, and leverage the data. In this course, students learn the essentials of the

programming language Python and study how it can be used to accomplish tasks common in data

science projects (e.g. data processing and cleansing). Programming topics covered include the

collection of data from various sources, the preprocessing and cleaning of data, and the performing of

exploratory analysis on the data. Vital data science libraries in Python such as NumPy and Pandas are

learned.
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Course Code Course Title Credits Prerequisite

1S621 Advanced Data Mining 3 1S613
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Course Description

1. Objectives:

1. Recognize and describe concepts of source and target data sample, and their significance to the
applied application of taxonomy and data mining methods;

2. Determine cognizance of the conscientious deliberations tangled in data mining for analyzing
various types of data;

3. Apply the data mining concepts for aggregating, grouping, association finding, cleansing, feature
selection, managing and visualization of complex data.

2. Content:

Data mining emphasizes leveraging computational methods to recognize patterns, perform prediction

and forecasting, and discover knowledge from datasets. In this course, students will study crucial

algorithms for selecting and categorizing data, data visualization techniques, and machine learning

solutions. Data mining algorithms essential for knowledge discovery such as association & sequence

rules discovery, memory-based reasoning, clustering, classification and regression decision trees are

covered. The technical contents of this course also include providing an overview of data warehousing

and on-line analytical processing (OLAP).
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Course Code Course Title Credits Prerequisite

1S622 Data Analysis using Applied Statistics 3 1S613




Kingdom of Saudi Arabia X NA A A
Ministry of Education AL
Prince Sattam bin Abdulaziz University ‘ SR ﬂé&é G YAV,
Deanship of Graduate Studies e ;‘“:"“:':::F.ﬁ:’:nlz wj CJC/JJJM W\
(056) ) (+01)

1. Objectives:

1. Learn to conduct statistical analysis on sample dataset;

2. Demonstrate understanding to evaluate analytically the diverse range of complex data sets;

3. Be able to demonstrate understanding of interpreting results to apply applicable statistical
c techniques;
.2 | 4. Quantify association of appropriate statistical outcomes and report them effectively.
2 | 2. Content:
§ Data analysis is an important step in any data science project. This course offers a firm basis in
% statistical data analysis techniques and the philosophies of statistical methods. This include learning
g how hypotheses can be formulated and tested using several statistical tests such as chi-square test,
G | paired T-test, the analysis of variance test (ANOVA), linear and logistic regression, and Wilcoxon

rank-sum test; how research questions can be generated and adequately answered to form a research

finding. Topics also include data assessment methods, basic data visualization techniques, and

probability concepts. Common issues related to data analysis such Type | and Type Il errors, dirty

data, determination of statistical significance of results, data sampling issues are also covered.
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Course Code Course Title Credits Prerequisite

1S631 Data Visualization 3 1S613

1. Objectives:
1. Recognize the fundamentals of data visualization;
2. Understand the important algorithms used in data visualization;

Course
NanAavirntiAanm

to data science;
4. Understand relevant insights hidden in data through visual analytics with various datasets.
2. Content:

3. Apply methods for evaluating supervised/unsupervised learning for temporal analysis applicable
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Properly visualization relevant aspects and findings is a crucial phase in any Data Science project. In
this course, principles of data visualization, techniques and methods needed to provide clear
illustrations of data, and data visualization guidelines are covered. Specific techniques to display
certain types of data such as text or time series data are also covered. Students get practical experience
on how to employ and evaluate data visualization software tools and programming libraries, and learn
the skills needed to convert raw datasets into meaningful, interactive, dynamic, and insightful
graphical dashboards.
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Course Code Course Title Credits Prerequisite
1S641 Capstone Research Project 4 1S631
— | 1. Objectives:
.2 | 1. Establish critical thinking to effectively plan strategies for development of data science project;
.2 | 2. Exhibit a comprehensive technical knowledge, skills and attitudes to fulfill data science project
§ final outcome.
A | 2. Content:
& | In this course, students work on a Data Science project under the supervision of a faculty member.
3 | The primary objective of this course is to allow students to apply the knowledge learned in the program
© | to tackle a real-world problem in a full Data Science project.
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Course Code Course Title Credits Prerequisite
1S651 Advanced Topics in Information Retrieval 3 /
1. Objectives:
1. Understand and adopt information retrieval principles to discover relevant information in complex
c data sets;
S |2 Explore the boundaries of dissimilar information retrieval methods;
2 | 3. Analyze information retrieval processes to evaluate the performance of retrieval systems;
§ 4. Learn the customary techniques for data indexing and retrieval.
A | 2. Content:
& | Learn Information Retrieval (IR) theories and systems, and selected topics in IR such as search
3 | engines design and architecture, evaluation criteria for information retrieval systems, language
O | models, relevance feedback, and the processing, indexing, querying, management, sorting of
bibliographic collections, and textual documents including hypertext documents available on the
internet.
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Course Code Course Title Credits Prerequisite

CS652 Artificial Intelligence and Deep Learning 3 1S613

1. Objectives:

1. Understand the predominant procedures used in deep learning and artificial intelligence;

2. Analyze the algorithms related to reasoning, machine learning, and language processing;

3. Explore different paradigms to implement common machine learning methods focusing on
different artificial intelligence techniques.

2. Content:

The course covers the foundations, theories, approaches, and applications of Artificial Intelligence

(Al) and focuses on deep learning, a branch of Al concerned with the creation and deployment of

Course Description
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advanced neural networks. Deep learning algorithms, tools, methods, and techniques are studied and
applied.
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1S653 Data Science Ethics 3 1S611

1. Objectives:

practice of data science;

projects.
2. Content:

Course Description

the necessity for legal, security and privacy protection properties when dealing with data.

1. Understand applicable standards, ethical, social concerns and legal necessities to the specialized

2. Apply privacy-aware methods to diminish harm associated with data-driven enterprise processes;
3. Employ cutting edge tools and technologies for privacy assessment/audit of data-intensive

This course explores ethical issues related to the management of data in organizations and considers
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Course Code | Course Title | Credits |  Prerequisite
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CS654 Big Data Analytics 3 1S613

1. Objectives:

1. Understand Big Data to identify the characteristics of datasets;

2. Analyze Big Data basic methods and algorithms to solve real-world problems;

Design, develop and execute effective big data analytical models using cutting edge technologies such

as Hadoop.

2. Content:

Due to recent computational advances, datasets of large volume now exist. Examples of such sources
of datasets are social media entries, Internet of Things devices and sensors, and online videos. Data
Science projects often need to be applied on such large datasets to produce knowledge and insights.
To manage the size, rapidity, and diversity of data, it is required to depend on several computational
methods that emphasis on scaling-out data. This course covers how to process, analyze and manage
large datasets in a manner that empowers real-time decision making and logical discovery at large
scale. Vital concepts related to big data such the Hadoop ecosystem, distributed file systems, and
parallel and distributed computing are covered.

Course Description
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Course Code Course Title Credits Prerequisite

I1S655 Web and Cloud Computing 3 1S613
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Course Description

1. Objectives:

1. Recognize different theories related to cloud computing technologies and models (laaS, PaaS,
SaaS);

2. Be f;miliar with different CPU, memory and input/output virtualization methods that aid in
offering software, computation and storage services on the cloud;

3. Articulate the suitable cloud computing solutions as per application requirements;

4. Analyze and apply various cloud programming models.

2. Content:

The exponential evolution of data magnitude in academia, enterprises and social media has prompted

the broader use of cloud computing services. This course offers a graduate-level wide-ranging outline

to cloud computing with a prominence on cutting-edge data science topics. In this course, students

test the most significant APIs provided and used by the major public cloud providers. Students learn

to handle significant topics like load assessment, caching, instruction level parallelism, vector

instructions, parallel computing and disseminated transactions. The academic knowledge, applied

sessions and projects aim to construct their abilities to develop enterprise applications by means of

cloud platforms and tools.
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Course Code Course Title Credits Prerequisite

I1S656 Data Warehousing 3 1S612

Course Description

1. Objectives:
1. Understand the important concepts, lifecycle and the techniques of data warehouse modeling
2. Design and implement data warehousing solution to a given problem
3. Discover and remove missing values, noise and outliers in presented data
4. Learn the future of the data warehouse
2. Content:
Data warehouses are information systems used to leverage data available in organizations. This course
covers the foundations and principles of these systems and provides details on how to design,

integrate, and operationalize data warehouses to support organizations.
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Course Code Course Title Credits Prerequisite

I1S657 Business Intelligence 3 /

Course Description

1. Objectives:

1. Understand the basics, classifications, and abilities of data analytics, DSS, and Bl

2. Employ technological architecture of Bl modeling, procedures and tools;

3. Learn data management and issues related to data quality;

4. Recognize the key ethical and legitimate concerns of analytics.

2. Content:

This course explores Business Intelligence (Bl) as a wide-ranging category of concepts, tools and
technologies for aggregating, evaluating, leveraging, and sharing of data to benefit enterprise workers
make informed decisions that are based on accurate and actionable intelligence. The course also
covers strategies and methods that empower data-driven decision making, encourage data utilization
for competitive advantage, and accept analytics as an ongoing process that contributes to the success

of organizations.
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Course Code Course Title Credits Prerequisite
1S658 Project Management 3 /
1. Objectives:
1. Understand the foundations of project management lifecycle and its need for project management
in the modern organization
S | 2. Initiate projects, including project selection and defining project scope
% | 3. Estimate and Manage project resources, including human resources, capital equipment, and time.
S | 4. Manage project risk, including the identification of project risk, and the techniques for ensuring
3 project risk is controlled.
% 5. Manage project execution, including monitoring project progress and managing project change
g (scope creep), and appropriately documenting, communicating project status and closures.
8 2. Content:
This course empowers students to effectively and productively accomplish and manage a data science
project. It is methodologically focused and describes cross-industry processes and best-practices for
successful management of projects.
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Course Code Course Title Credits Prerequisite

1S659 Time Series Analysis and Forecasting 3 /

Course Description

1. Objectives:

1. Understand the essential benefits and need of anticipation in diverse and evolving dimensions (i.e.
social, business, cultural);

2. Recognize the role of transformations for time series to concisely summarize analytical outcome;

3. Know how to use applicable software;

4. Gain the ability to improve prediction with superior statistical models based on statistical analysis.

2. Content:

Time Series Analysis has widespread applicability in economic and financial fields. This course

enables students to learn how to perceive patterns in time series data, model this data, and make

predictions based on those models.
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Course Code Course Title Credits Prerequisite
1S661 Text Mining 3 1S613, 1S621
1. Objectives:
1. Establish an essential understanding of models (information categorization, information
S extraction, building crawlers for data gathering and sentiment analysis), and issues related to text
= mining;
'S | 2. Design and develop a necessary text mining system for examining large pools of documents;
@ | 3. Beable to develop actionable insights through the results of analyses.
B 1 2. Content:
g This course provides an overview of the methods and applications of text mining and highlights the
G | unique challenges of mining unstructured text data. Topics covered include text pre-processing and
cleaning, vector space representations, part-of-speech tagging, document classification and clustering,
sentiment analysis, text summarization and topic models.
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Course Code Course Title Credits Prerequisite

1S662 Sports Analytics 3 /




Kingdom of Saudi Arabia AR D) A7
Ministry of Education PArs A
' ' I8 20 ' VS Npo N ’ 5 \
Prince Sattam bin Abdulaziz University | S0 X4, @zé J&@%,\\/f
il se ot Al prafil dmatn
Deanship Of Graduate Studies Prince Sattam bin Abdulaziz University wﬂ MJJ’)J ‘ajw
(056) (+o1)
1. Objectives:
S | 1. Beableto illuminate, discuss, and examine essential theories of sport management;
% | 2. Beable to implement and report empirical analysis of data collected using sports technology;
s | 3. Evaluate data aggregation technology and novelties in order to make cognizant assessments and
é resolve multifarious problems.
o | 2. Content:
(%] . .
5 | Sports analytics focuses on how data can be used to improve the performances of athletes and sports
S | teams. This class explores the foundations of sports analytics and demonstrates the effectiveness of
analytics in the improvement of training and performance of athletes.
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Course Code Course Title Credits Prerequisite

1S663 Real-Time Analytics 3 /

Course Description

1. Objectives:

1. Learn to aggregate process and transform relevant data;

2. Formulate and use appropriate models (mathematical and statistical) to translate data into clear,
actionable insights.

3. Construe data findings effectively in visual and formats.

2. Content:

This course covers architectures and technologies at the basis of real-time analytics. These

technologies enable scalable administration and real-time handling of gigantic and continuous extents

of data from sources such as sensors and social media streams.
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Course Code Course Title Credits Prerequisite
1S664 FinTech Analytics 3 /
1. Objectives:
1. Gain knowledge and skills to apply Fintech principles to complex data driven problems;

S | 2. Learnto aggregate process and transform relevant data;

5 | 3. Be equipped with the necessary skills to formulate and use appropriate models to translate

5 financial data into clear, actionable insights;

@ | 4. Recognize the method to commence when given an analytics project in financial services;

% 5. Be able to conduct exploratory data analysis to establish interactive graph visualization.

£ | 2. Content:

S | This course emphasizes on the opportunities and methods that relies on data to improve systems and
applications in the financial sector. Learn how to discover insights, and develop data-driven solutions
specific for Financial Information Systems.
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Course Code Course Title Credits Prerequisite

1S665 Health Informatics 3 /
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1. Objectives:
1. Acquire basic skills and knowledge to understand the problems and challenges that health
informatics addresses;

S |2 Implement design procedures and apply statistical models to examine data;
= |3 Apply knowledge to evaluate performance (e.g., goal/performance indicators, systems
S effectiveness);
@ | 4. Understand health information standards.
8 | 2. Content:
g In healthcare, enormous volumes of diverse health data have become accessible in numerous
S | healthcare establishments (providers, financiers, suppliers, pharmaceuticals). Health informatics is the

study of how computational methods can be used to improve solutions and outcomes in the healthcare

industry. This course covers recent development, analytical approaches, and potential opportunities

in the healthcare industry.
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Course Code Course Title Credits Prerequisite
1S666 Data Science for Startups 3 /

Course Description

1. Objectives:

1. Be acquainted with a modernism attitude on entrepreneurship;

2. Learn creative and technical expertise to analyze massive amounts of data helpful for informed
decision making;

3. Evaluate the performance of data driven competing models;

4. Create innovative functions and use venture control flow.

2. Content:

This course explains successful strategies and practices for founding and running startups, and then

discusses the opportunities for using Data Science as the foundation for new ventures. The course

enables students to plan and start new projects that have the potential of being extended as funded

startups.
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Course Code Course Title Credits Prerequisite

1S667 Advanced Decision Support Systems 3 /

1. Objectives:
functional requirements;
process;

3. Become an expert user to design, develop, and implement applicable DSS.
2. Content:

1. Learn aptitude to ascertain and select applicable decision support systems to achieve desired

2. Gain knowledge and understanding to estimate the impact DSS have on organizations and their

Course Description

This course delivers an outline on Decision Support Systems (DSS). Topics include: the policy
principles behind DSS, scientific fundamentals of DSS, and applications of DSS. Students learn how
to classify and chose applicable DSS that is suitable for the development of state-of-the-art enterprise

solutions useful for the enhancement of data-driven enterprise decision making.
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Course Code Course Title Credits Prerequisite

1S668 Data Governance 3 /

1. Objectives:

1. Understand the fundamental concepts of Data Governance;

2. Learn how data governance benchmarks can be implemented by integrating best practices;

3. Be able to review relative importance of data governance standards;

4. Implement corrective actions to rectify data governance issues.

2. Content:

Data governance is the study of rules, standards, methods, people, and technology vital to the
maintenance of high-quality data in organizations. This course focuses on how a discerning data
governance can benefit the regular superiority, accessibility, reliability, and usability of organizational
data and how to secure, maintain, and manage data in way that ensure integrity and trust in data.

Course Description
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Course Code Course Title Credits Prerequisite

1S669 Selected Topics in Data Science 3 /

1. Objectives:

1. Learnabroad insight, understanding & intuition of the relevant technologies and methods in Data
Science;

2. ldentify and classify emerging data science relevant technologies & standards.

2. Content:

Explore a selected topic related to Data Science not covered in other courses and delve into its

theoretical foundations, methodological breakthroughs, and recent developments in the topic.

Course Description




