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CONTACT INFORMATION

P College of Arts and Sciences Dean’s Office — Longmire Building 110

Amy Soans, Assistant Dean, Student Affairs
850-644-0714, asoans@fsu.edu, LON 010A

Dr. Gordon Erlebacher, IDS Program Director
850-644-7024, gerlebacher@fsu.edu, DSL 402

Jennifer Clark, IDS Administrative Director
850-645-8887, jsclark2 @fsu.edu, LON 208

» Department of Scientific Computing — Dirac Science Library 400

Dr. Peter Beerli, Department Chair
850-645-1324, beerli@fsu.edu, DSL 400

Dr. Chen Huang, Faculty Advisor
850-644-2434, chuang3@cs.fsu.edu, DSL 484

Karey Fowler, Academic Program Specialist
850-644-0143, kgfowler@fsu.edu, DSL 411

» Department of Computer Science — Love Building 253

Dr. Weikuan Yu, Department Chair
850-644-5442, yuw@cs.fsu.edu, LOV 206A

Dr. Gary Tyson, Faculty Advisor
tyson@cs.fsu.edu, LOV 203

Daniel Clawson, Academic Program Specialist
850-644-4975, clawson@cs.fsu.edu, 203D

Natalia Shushkova, Course Enrollment
nshushkova@fsu.edu

» Department of Mathematics — Love Building 208

Dr. Ettore Aldrovandi, Department Chair
850-644-2202, ealdrovandi@fsu.edu, LOV 208
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Dr. Thomas Needham, Faculty Advisor
tneedham@math.fsu.edu, LOV 208

Elizabeth Scott, Academic Program Specialist
850-644-2278, emscott2@fsu.edu, LOV 205-B

» Department of Modern Languages and Linguistics (Computational Linguistics) —
Diffenbaugh Building 625

Dr. Antje Muntendam, Program Chair
amuntendam@fsu.edu, DIF 362

Dr. Tommie Juzek, Faculty Advisor
tjuzek@fsu.edu, DIF 362

Wendy Pigott, Academic Program Specialist
850-644-8397, wpigott@fsu.edu, DIF 362

» Department of Statistics — Rogers Building 214

Dr. Eric Chicken, Department Chair
850-644-3218, chicken@stat.fsu.edu, OSB 214

Dr. Joshua Loyal, Faculty Advisor
jloyal@fsu.edu, OSB 214

Dr. Indrabati Bhattacharya, Faculty Advisor
Ibhattacharya2@fsu.edu, OSB 214

Natalie Webster, Academic Program Specialist
850-644-3514, nwebster@fsu.edu, OSB 214

Faculty Listing for IDS Programs: https://datascience.fsu.edu/people
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GENERAL POLICIES RELATED TO GRADUATE ACADEMIC CREDIT AT FSU

Graduate Academic Regulations and Procedures

Please review the full list of regulations and procedures related to graduate work at FSU in the
Graduate and Professional Student Handbook. Topics include the required first-day attendance
policy, class attendance expectations, course loads, schedule cancellations due to non-payment
of tuition and fees, withdrawal, and other important information about registration and
continued enrollment at FSU.

Transfer Credit

Transfer of courses not counted toward a previous degree from another regionally accredited
graduate school is limited to six semester hours, and transfer of courses not counted toward a
previous degree within Florida State University is limited to twelve semester hours, except when
the departmental course requirement exceeds the thirty-two-hour University-wide minimum
requirement. In the latter case, additional transfer credit may be allowed to the extent of the
additional required hours. In all cases, the majority of credit must be earned through Florida State
University or its official consortial institutions.

All transfer credit must: I) be recommended by the major department, 2) be evaluated as
graduate work by the evaluation section of the Office of Admissions of Florida State University,

and 3) have been completed with grades of 3.0 (“B”) or better.

Grades earned at another institution cannot be used to improve a grade point average or
eliminate a quality point deficiency at Florida State University.

Grade Appeals System

The purpose of the grade appeals system is to allow a student to appeal a final course grade
under certain circumstances. Faculty judgment of students’ academic performance is inherent in
the grading process and hence should only be overturned when the student can show that the
grade awarded represents a gross violation of the instructor’s specified evaluation (grading)
statement, and therefore was given in an arbitrary, capricious, or discriminatory manner.

The evaluation (grading) statement utilized during the grade appeals process is the one contained
in the instructor’s syllabus at the beginning of the semester. This system does not apply to
preliminary or comprehensive exams or to thesis or dissertation defenses; the Student Academic
Relations Committee reviews these issues via the Dean of the Faculties.

The entire policy is found in the Academic Regulations and Procedures section of the Florida State
University General Bulletin and on the Office of Faculty Development and Advancement’s
website.
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GRADUATE ACADEMIC RETENTION
The University’s retention policy states that students must maintain an average grade-point
average of 3.0 in all work taken at the graduate level and must have a minimum 3.0 cumulative

GPA to remain in good standing for the degree.

Review Procedure

A review procedure is conducted by the major department at the end of each semester. The
action taken depends on the extent of the deficiency:

1. Minimal Deficiency — occurs when a student falls below a 3.0 cumulative grade-point average
from a grade of “C” in a single course. Normally, the student enters a probationary period by the
University Registrar and has one semester to remove the deficiency. If the student’s cumulative
grade point average remains below a 3.0 at the conclusion of the probationary period, the
student is dismissed by the Registrar.

2. Extensive Deficiency — occurs when a student obtains a grade of “D” or “F” in any course or
two “C’s” in any one semester or falls a total of 12 or more quality points below a 3.0 average.
Extensive Deficiency is cause for dismissal from the program. If there are unusual circumstances
pertaining to the deficiency, the student may remain in the program on probationary status for
an additional semester. (The student may also be placed on probation by the University
Registrar.) The student will be notified of the extensive deficiency and informed of a
recommended course of action by the graduate advisor. If the deficiency remains at the end of
the regular one-semester probationary period, the student will be dismissed from the program.
A continuing or readmitted student receiving a second extensive deficiency is permanently
dismissed from the program.

Readmission Procedure

A student dismissed in accordance with the policy stated above wishing to apply for readmission
to a program, should present to the graduate advisor a written statement explaining the
circumstances that warrant readmission to the program, along with a request for reinstatement.
All requests for reinstatement after an academic dismissal at the graduate level must be
approved by an academic dean. The request must come in writing directly from the graduate
advisor including a justification for the reinstatement, the courses the student plans to take in
the term immediately following reinstatement, and the necessary grades to bring the GPA up to
the required 3.0 minimum. Second reinstatements receive approval only under extraordinary
circumstances and with the permission of the academic dean. University policy prohibits
readmission after two dismissals.




INTERDISCIPLINARY DATA SCIENCE PROGRAM OVERVIEW

Admission Requirements

The FSU IDS program is a self-pay program. Please note that there are no teaching or research
assistantships available in IDS. In addition to meeting Florida State University and College of Arts
and Sciences admission requirements for graduate study, each applicant for the FSU IDS program
must:
e Have earned a Bachelor’s degree from an accredited institution and possess a minimal
background consisting of Calculus 2 (MAC 2312 or equivalent), Introductory Statistics (STA
2122 or equivalent), and experience with an object-oriented programming language,
preferably Python or R. Coursework in linear algebra is desirable, but not mandatory;
e Have a minimum of 3.0 GPA (B or better average) on the last 60 hours of undergraduate
credits; and be in good standing at the institution of higher learning last attended;
e Provide a statement of intent and CV or résumé; and
e Provide three letters of recommendation discussing the student’s aptitude for graduate
study.

Specific majors and advanced electives may require additional prerequisites, which students may
need to take additional coursework to satisfy. Students who wish to change to a different major
than the one to which they applied must consult with the academic advisor during the first term
of study in order to ensure correct selection of elective credits. Students are not permitted to
change to a different major after the first term.

Academic Advising

For assistance with questions about course scheduling, registration, or any other academic
issues, please contact Jennifer Clark, Administrative Director for the Interdisciplinary Data
Science master’s degree program. Jennifer will be your primary advisor through your continued
enrollment in the program. During your first term you will likely be enrolled in a set of courses
from the core curriculum. In subsequent terms, when you begin to enroll in the electives specific
to your major, you will be directed to speak with the faculty advisor for your major.

Departmental Faculty Advisors:

e Computational Linguistics
Dr. Tommie Juzek, tjuzek@fsu.edu, DIF 362

e Computational Science
Dr. Chen Huang, 850-644-2434, chuang3@cs.fsu.edu, DSL 484

e Computer Science
Dr. Gary Tyson, tyson@cs.fsu.edu, LOV 203
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e Mathematics
Dr. Thomas Needham, theedham@math.fsu.edu, LOV 208

e Statistics
Dr. Joshua Loyal, Faculty Advisor
jloyal@fsu.edu, OSB 214

Dr. Indrabati Bhattacharya, Faculty Advisor
Ibhattacharya2@fsu.edu, OSB 214

Communication and Office Hours

Jennifer Clark will be in regular contact, via email, with reminders about registration,
withdrawal deadlines, and information about courses offered in upcoming terms. It is very
important that you either check your FSU email regularly or forward the address to an email
account that you do monitor.

Please contact her via email to request an advising appointment.

Course Requirements

FSU’s Interdisciplinary Data Science Master’s Degree Program curriculum is delivered exclusively
at the university’s Tallahassee campus. Students will complete a series of core courses that
provide a solid starting point in mathematics, machine learning, statistics, data ethics, and data
science, along with electives that support a specific major area of study.

The program requires at least 30 credits and 16 months to complete the course-based degree (3
academic semesters.) All students take 18 credits of core coursework and 12 credits of elective
courses, selected by the student together with their advisor, to define a specific
major — computational science, computer science, mathematics or statistics.

INTERDISCIPLINARY DATA SCIENCE CORE COURSEWORK

e MAP 5196 - Mathematics for Data Science (3)

e CAP 5768 - Introduction to Data Science (3)

e STA 5207 - Applied Regression Methods (3)

e STA 5635 - Machine Learning (3)

e CAP 5771 - Data Mining (3)

e PHI 5699 - Data Ethics (2)

e STA 5910 - Professional Development Seminar (1)

The remaining 12 credits are elective courses, which effectively define the different majors.
Elective choices are listed for each major below.
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Core Course Exemptions

Students who have taken undergraduate versions of the core courses at FSU may be permitted
to replace the course with a higher-level elective. The faculty advisor will confirm with the
course instructor in writing that the student has taken the same course and that the grade
earned is a B or above.

IDS Program of Study Sample Schedule (core courses in bold)

Fall Year 1 Spring Year 1 Fall Year 2

Mathematics for Data Science Machine Learning (3) STA 5635 | Elective (3)
(3) MAP 5196

Introduction to Data Science Applied Regression Methods Elective (3)

(3) COP 5769 (3) STA 5207

Data Mining (3) CAP 5771 Elective (3) Elective (3)

Professional Development (1) Data Ethics (2) PHI 5699

STA 5910




ELECTIVE REQUIREMENTS

A minimum of 12 credit hours of electives is required for each concentration

COMPUTATIONAL LINGUISTICS MAJOR

Required Electives:
. None

Restricted Electives (Choose at least two from the following):
e LIN 5XXX. Corpus Linguistics, Text Analysis, and Deep Learning (3)
e LIN 5727. Quantitative Methods in Language Research (3)
e LIN 5xxx. Computational Linguistics (3)

Free Electives (Choose at least one course from the following):
e LIN 5305. Patterns of Sounds (3)
e LIN 5937. Seminar on Language Invention (3)
e LIN 5703. Psycholinguistics I: Sentence Processing (3)
e LIN 5695. Psycholinguistics Il: Lexical Processing (3)
e LIN 5xxx. Eye-tracking methodology (3)

In consultation with the advisor, other courses may count toward the Free Electives. These
include, but are not limited to:

o Atrtificial Intelligence (3)

e Deep and Reinforcement Learning (3)

e High Performance Computing (3)

COMPUTATIONAL SCIENCE MAJOR

Required Electives:
e None

Restricted Electives (Choose two or more courses from the following):
e ISC 5228 - Monte-Carlo Methods (3)
e ISC 5307 - Scientific Visualization (3)
e ISC 5305 - Scientific Programming (3)
e ISC5315 - Applied Computational Science | (4)
e ISC 5318 - High-Performance Computing (3)
e ISC 5XXX — Computational Probabilistic Modeling (3)
e ISC 5935 — Data Science for Health (3)
e ISC 5935 — Data Assimilation (3)

Free Electives:
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e Two courses from among the electives offered by the other majors participating in the
IDS program.

COMPUTER SCIENCE MAJOR

Required Electives

Two of the following three:
e CAP 5769 - Advanced Topics in Data Science (3)
e CAP 5778 - Advanced Data Mining (3)
e CAP 5932 - Projects in Data Science (3)

Restricted Electives:
One course in Cybersecurity chosen from the following, based on student background:
e (IS 5379 - Computer Security Fundamentals for Data Science (3)
e CIS 5370 - Computer Security (3)
One course from the following:
e CAP 5619 - Deep and Reinforcement Learning (3)
e CAP 5605 - Artificial Intelligence (3)
e CDA 5125 - Parallel and Distributed Systems (3)
e CDA 5155 - Computer Architectures (3)
e CNT 5505 - Data and Computer Communications (3)
e CNT 5605 - Computer and Network Administration (3)
e COP 5570 - Concurrent, Parallel, and Distributed Programming (3)
e COP 5611 - Advanced Operating Systems (3)
e COP 5725 - Database Systems (3)
e COT 5405 - Advanced Algorithms (3)
e ISC 5318 - High Performance Computing (3)
e CAP 6606 — Machine Learning Fundamentals (3)
e CEN 5035 - Software Engineering (3)

MATHEMATICS MAJOR

Required Electives:
. None

Restricted Electives (Choose at least three courses from the following):
e MAD 5XXX - Principles and Foundations of Machine Learning (3)
e MAD 5XXX - Numerical Linear Algebra (3)
e MAD 5420 - Numerical Optimization (3)
e MAD 5306 - Graphs and Networks (3)
e MAD 5XXX - Topological Data Analysis (3)
e MAP 5345 — Partial Differential Equations (3)
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Free Electives:
e CAP 5769 - Advanced Topics in Data Science (3)
e STA 5326 - Distribution Theory and Inference (3)
e STA 5166 - Statistics in Application | (3)
e STA 5167 - Statistics in Application Il (3)
e MAD 5403 - Foundations of Computational Mathematics (3)
e MAD 5404 - Foundations of Computational Mathematics Il (3)

STATISTICS MAJOR

Required Electives:
. None

Restricted Electives (Choose three courses from the following):
e STA 5066 - Data Management and Analysis with SAS | (3)
e STA 5067 - Advanced Data Management and Analysis with SAS (3)
e STA 5106 - Computational Methods in Statistics | (3)

e STA 5107 — Computational Methods in Statistics Il (3)
e STA 5166 - Statistics in Applications | (3)

e STA 5238 - Applied Logistic Regression (3)

e STA 5326 - Distribution Theory and Inference (3)

e STA 5327 — Statistical Inference (3)

e STA 5507 - Applied Nonparametric Statistics (3)

e STA 5707 - Applied Multivariate Analysis (3)

e STA 5856 - Time Series and Forecasting Methods (3)
e STA 5939 - Introduction to Statistical Consulting (3)

e STA 6557 - Object Data Analysis (3)

Free Electives (Choose one course from the following):
e ISC 5305 - Scientific Programming (3)
e ISC 5307 — Scientific Visualization (3)
e ISC5318 - High Performance Computing (3)
e CAP 5605 - Artificial Intelligence (3)
e MAD 5306 - Graphs and Networks (3)

Internship Course
IDS 5945* — Students must enroll in this course in order to get credit for internships. This is a
zero-credit course that provides for proof of internship on the transcript.

*Graduate Zero Semester-Hour Courses and Fees

Students registered for zero semester hour graduate level courses (such as internships) and
additional courses will not be charged for the zero-credit hour course. When registering for a

10



https://stat.fsu.edu/new-ms-degree-interdisciplinary-data-science

zero-credit hour course only, the student will be charged for one semester hour at the Florida
Resident tuition-rate of the course level. Zero credit courses do not count toward the 12 hours
of elective credit, but will be reflected on the final transcript.
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COURSE DESCRIPTIONS
Explore these course descriptions to learn more about the content, concepts, techniques, and
technology covered in each core and elective course within the FSU Interdisciplinary Data Science

Master's Degree Program, or IDS.

Core Curriculum

CAP 5771 - Data Mining (3): Prerequisite: ISC 3222 or ISC 3313 or ISC 4304C or COP 3330 or COP
4530 or instructor permission. This course enables students to study data mining concepts and
techniques, including characterization and comparison, association rules mining, classification
and prediction, cluster analysis, and mining complex types of data. Students also examine
applications and trends in data mining.

PHI 5699 - Data Ethics (3): This course examines ethical questions related to the analysis,
management, and application of data. Through case studies and class discussions, students will
develop their ability to recognize and analyze ethical issues that arise in their work as data
scientists. Topics may include privacy, accountability, consent, transparency, and fairness.

MAP 5196 - Mathematics for Data Science (3): This course covers basic mathematical methods
and tools used in data analysis. The topics will include singular value decomposition of matrices,
low-rank models, Lagrange multipliers, convex minimization, gradient descent methods, as well
as applications.

COP 5768 - Introduction to Data Science (3): Prerequisites: Graduate standing in science or
engineering, or permission of the instructor. Some familiarity with basic concepts in linear
algebra and probability theory. Some basic knowledge of algorithm designs and some experience
with Python or Java programming. This course will serve as an introduction and overview of the
fundamentals of data science. Specific topics will include an overview of data management
fundamentals, information retrieval, introductory machine learning concepts and frameworks,
basic data visualization architectures, an overview of architectures of large-scale data
management and analytical systems, and distributed computational paradigms.

STA 5207 - Applied Regression Methods (3): Prerequisite: One of STA 2122, STA 4322, or STA
5126. This course discusses topics such as general linear hypothesis, analysis of covariance,
multiple correlation and regression, response surface methods.

STA 5910 - Professional Development (1): This course familiarizes students with the importance
of “soft skills” when working as a data scientist, including written and oral communication,
working effectively in teams, translating client goals into data analyses, and otherwise excelling
in a collaborative role. Classes will be led by experts who have experience as collaborative
scientists in a variety of fields.
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STA 5635 - Applied Machine Learning (3): Prerequisite: STA 3032 or instructor permission. This
course is a hands-on introduction to statistical methods for supervised, unsupervised, and semi-
supervised learning. It explores fundamental techniques including but not limited to Support
Vector Machines, Decision Trees, Linear Discriminant Analysis, Random Forests, Neural
Networks, and different flavors of Boosting.

Elective Courses

Course descriptions for elective courses are listed by IDS program major area of study.
COMPUTATIONAL LINGUISTICS

LIN 5xxx - Corpus Linguistics, Text Analysis, and Deep Learning (3). This course covers the
fundamentals of corpus linguistics, focusing on the creation, curation, and analysis of language
data sets, with particular emphasis on data relevant to artificial intelligence. Students will learn
basic techniques in data collection, text processing, and both manual and automatic data
annotation. Special attention is given to handling large data sets for linguistic analysis and
machine learning applications. The course includes a strong practical component, where
students will apply their skills to real-world challenges in linguistics and Al.

LIN 5xxx - Computational Linguistics (3). This course offers an introduction to computational
linguistics, emphasizing technologies that advance artificial intelligence. Students will learn
about foundational topics such as byte pair encoding, simple n-grams language models and
more advanced models like neural networks. The curriculum includes practical applications
such as text generation, sentiment analysis, machine translation, and speech processing.
Through hands-on projects, students will apply computational methods to solve real-world
linguistic challenges.

LIN 5xxx - Eye-tracking methodology (3). This seminar provides a practical introduction to eye-
tracking and includes hands-on exercises. The seminar will cover an introduction to eye-tracking
and eye-movements, topics that can be studied using eye-tracking (in reading or the visual
world paradigm), experimental design, programming, data collection, and data cleaning and
analysis.

LIN 5305 - Patterns of Sounds (3). This course explores the patterning of sounds across
languages from a typological and theoretical perspective. It shows how sounds are organized in
various prosodic domains, from syllables and feet to phonological words and phrases, and
introduces the main frameworks used for phonological analysis: generative phonology; auto-
segmental phonology; and constraint-based phonological approaches. This course includes data
analysis.

LIN 5695 - Psycholinguistics Il: Lexical Processing (3). This seminar examines the
psycholinguistics of lexical processing. We will discuss the main experimental findings in lexical
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processing, experimental methods (including behavioral tasks, eye-tracking and ERP), and
models of lexical processing. This course includes discussions of computational models of
(bilingual) word recognition.

LIN 5703 - Psycholinguistics I: Sentence Processing (3). This seminar examines the
psycholinguistics of sentence processing. We will discuss the main experimental findings in
sentence processing, experimental methods (including behavioral tasks, eye-tracking and ERP),
and models of sentence processing. The course includes studies on different languages, and
different types of bilinguals (including L2 learners and heritage speakers) as well as
monolinguals. Topics include the processing of ambiguous structures, argument structure,
information structure, and predictive processing.

LIN 5727 - Quantitative Methods in Language Research (3). The purpose of this course is to
introduce graduate students to specific research methodologies and statistical procedures used
in quantitative and experimental research in linguistics. This course will provide all students
with the means to critically evaluate quantitative research in any area language studies and will
provide advanced M.A. and Ph.D. students with the basic tools to carry out their own data-
based research.

LIN 5937 - Seminar on Language Invention (3). This course provides an overview of constructed
languages (‘conlangs’), their characteristics, and the motivations underlying language invention.
It offers guided practice on designing unique, typologically consistent languages by combining
basic linguistic building blocks. The conlangs created for this course will be grounded in an
original fictional world comprising a map and a written system.

COMPUTATIONAL SCIENCE

ISC 5XXX — Computational Probabilistic Modeling (3): Prerequisites TBD. In this course, students
are introduced to probabilistic programming and modeling for modern data science and machine
learning applications. Algorithms for predictive inference are covered from a theoretical and
practical viewpoint with an emphasis on implementation in Python. Topics include an
introduction to probability and learning theory, graph-based methods, machine learning with
neural networks, dimensionality reduction, and algorithms for big data.

ISC 5935 — Data Science for Health (3): Prerequisites TBD. This course will focus on the applied
data science pipeline of data acquisition, data processing and integration, data modeling and
analysis, and validation and delivery, commonly used in the Health industry. Topics include data
normalization, scientific visualization, multivariate regression, and Artificial Neural Networks
(dense, convolutional, recurrent, and adversarial). The examples and projects of this course
contain 1D to 4D health data of electrocardiogram sequences, X-ray, Magnetic resonance
imaging (MRI), and functional MRI images.

14
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ISC 5935 — Data Assimilation (3): Data assimilation (DA) methods combine numerical models and
observations to arrive at the best possible representation of a physical system. This course aims
to build a robust theoretical foundation in the subject and explore some of the computational
challenges in large scientific and engineering applications. Students will gain hands-on experience
by implementing their own algorithms and will complete a final project on a preferred research
topic.

ISC 5228 - Monte Carlo Methods (3): Prerequisites: ISC 5305; MAC 2311, 2312. This course
introduces probabilistic modeling and Monte Carlo methods (MCMs) suitable for graduate
students in science, technology, and engineering. Students learn discrete event simulation,
MCMs and their probabilistic foundations, and the application of MCMs to various fields. In
particular, Markov chain MCMs are introduced, as are the application of MCMs to problems in
linear algebra and the solution of partial differential equations.

ISC 5305 - Scientific Programming (3): Prerequisites: working knowledge of one programming
language (C++, Fortran, Java), or instructor permission. This course focuses on object-oriented
coding in C++, Java and Fortran 90 with applications to scientific programming. Discussion of class
hierarchies, pointers, function and operator overloading and portability. Examples include
computational grids and multidimensional arrays.

ISC 5307 - Scientific Visualization (3): Prerequisites: CGS 4406, ISC 5305, or instructor
permission. The course covers the theory and practice of scientific visualization. Students learn
how to use state-of-the-art visualization toolkits, create their own visualization tools, represent
both 2-D and 3-D data sets, and evaluate the effectiveness of their visualizations.

ISC 5315 - Applied Computational Science | (4): Prerequisites: ISC 5305; MAP 2302; or instructor
permission. This course provides students with high-performance computational tools necessary
to investigate problems arising in science and engineering, with an emphasis on combining them
to accomplish more complex tasks. A combination of course work and lab work provides the
proper blend of theory and practice with problems culled from the applied sciences. Topics
include numerical solutions to ODEs and PDEs, data handling, interpolation and approximation,
and visualization.

ISC 5318 - High-Performance Computing (3): Prerequisites: ISC 5305 or equivalent or instructor
permission. This course introduces high-performance computing, a term which refers to the use
of parallel supercomputers, computer clusters, as well as software and hardware to speed up
computations. Students learn to write faster code that is highly optimized for modern multi-core
processors and clusters, using modern software-development tools and performance analyzers,
specialized algorithms, parallelization strategies, and advanced parallel programming constructs.

COMPUTER SCIENCE

CAP 5605 - Artificial Intelligence (3): Prerequisite: COP 4530. This course is an introduction to
representing knowledge, controlling attention, exploiting constraints, basic LISP programming,
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basic graph searching methods, game-playing and dealing with adversaries, understanding vision,
theorem proving by computer, and computer programs utilizing artificial intelligence techniques.

CAP 5619 - Deep and Reinforcement Learning Fundamentals (3): Prerequisite: Senior or grad
standing in science or engineering; or instructor permission. This course covers fundamental
principles and techniques in deep and reinforcement learning, as well as convolutional neural
networks, recurrent and recursive neural networks, backpropagation algorithms, regularization
and optimization techniques for training such networks, dynamic programming, Monte
Carlo, temporal difference, function approximation reinforcement learning algorithms, and
applications of deep and reinforcement learning. The course also covers active research topics in
deep and reinforcement learning areas.

CAP 5769 - Advanced Topics in Data Science (3). Prerequisite: COP 4530 (Computer Science
undergraduate students); or IDC 4104 and graduate standing in science or engineering majors;
or instructor permission. Familiarity with basic linear algebra, probability, algorithms, some
Python or Java skills.: This course will emphasize practical techniques for working with large-
scale, heterogeneous data. Specific topics covered will include fundamentals of data
management, data models, data cleaning, fusion, information retrieval, statistical modeling,
machine learning, deep learning, data pipelines, visualization, "big data" management systems,
distributed computational frameworks and paradigms and tools. The goal is to provide advanced
theoretical foundations, hands-on experience and train students to become capable data
scientists, develop their analytical skills, provide them experience with real-world systems.

CAP 5778 - Advanced Data Mining (3): Prerequisite: Students need to have a working knowledge
of probability theory, linear algebra and common data mining algorithms. This course will discuss
techniques for processing and mining large amounts of data. It will cover the basic data mining
techniques for data classification and clustering; it will also include advanced concepts such as
semi-supervised learning, locality-sensitive hashing, recommender systems, PageRank and large-
scale machine learning algorithms.

CAP 6606 - Machine Learning Fundamentals (3): This course provides a rigorous introduction to
modern topics within machine learning, including supervised, unsupervised, and reinforcement
learning. The focus of this course is to be introduced to basic machine learning concepts and how
to analyze them. Proofs and theoretical guarantees are emphasized throughout the course.

CDA 5125 - Parallel and Distributed Systems (3): Prerequisite: COP 4610. This course introduces
various systems aspects of parallel and distributed computing. Topics include parallel computer
architectures, interconnects, parallel programming paradigms, compilation techniques, runtime
libraries, performance evaluation, performance monitoring and tuning, as well as tools for
parallel and distributed computing.

CDA 5155 - Computer Architecture (3): Prerequisite: CDA 3101. This course focuses on computer
system components; microprocessor and minicomputer architecture; stack computers; parallel
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computers; overlap and pipeline processing; networks and protocols; performance evaluation;
architecture studies of selected systems.

CEN 5035 - Software Engineering (3): Prerequisites: CEN 4021, COP 4020, and COP 4530. This
course surveys software engineering and a detailed study of topics from requirements analysis
and specification, programming methodology, software testing and validation, performance and
design evaluation, software project management, and programming tools and standards.

CIS 5370 - Computer Security (3): Prerequisites: COP 4610. In this course, topics include
computer security threats and attacks, covert channels, trusted operating systems, access
control, entity authentication, security policies, models of security, database security,
administering security, physical security and TEMPEST, and brief introductions to network
security and legal and ethical aspects of security. A research paper or project is required.

CIS 5379 - Computer Security Fundamentals for Data Science (3). Prerequisite: CGS 3465. This is
anintroduction to computer security course, targeted towards graduate students in data science.
This course covers a broad range of topics within computer security, such as cryptographic
algorithms, security protocols, network authentication, and software security.

CAP 5778 - Advanced Data Mining (3): Prerequisite: Students need to have a working knowledge
of probability theory, linear algebra and common data mining algorithms. This course will discuss
techniques for processing and mining large amounts of data. It will cover the basic data mining
techniques for data classification and clustering; it will also include advanced concepts such as
semi-supervised learning, locality-sensitive hashing, recommender systems, PageRank and large-
scale machine learning algorithms.

CNT 5605 - Computer and Network Administration (3): Prerequisite: COP 4610. This course
covers UNIX user commands and shell programming. Also covered are problem solving and
diagnostic methods, system startup and shutdown, device files and installing devices, disk drives
and file systems, NFS, NIS, DNS, sendmail. Students also learn how to manage a WWW site,
manage UNIX software applications, system security, and performance tuning. Legal and
professional issues, ethics and policies are covered.

CNT 5505 - Data and Computer Communications (3): Prerequisite: CDA 3101 and COP 4610. This
course offers an overview of networks; data communication principles; data link layer; routing in
packet switched networks; flow and congestion control; multiple access communication
protocols; local area network protocols and standards; network interconnection; transport
protocols; integrated services digital networks (narrowband and broadband); and switching
techniques and fast packet switching.

COP 5611 - Advanced Operating Systems (3): Prerequisites: CDA 3100, COP 4610, and

introductory probability or statistics. This course focuses on design principles of batch,
multiprogramming, and time-sharing systems; distributed systems; problems of concurrency.
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COP 5725 - Database Systems (3): Prerequisites: COP 4610 and COP 4710. This course examines
the use of a generalized database management system; characteristics of database systems;
hierarchical, network, and relational models; file organizations.

COP 5570 - Concurrent, Parallel, and Distributed Programming (3): Prerequisite: COP 4610. This
course covers UNIX and C standards, file I/0, file access and attributes, directories, the standard
I/0O library, systems administration files, the process environment, process control, process
relationships, signals, terminal I/O, daemon processes, interprocess communication, and pseudo
terminals.

COT 5405 - Advanced Algorithms (3): Prerequisite: COP 4530. This course covers algorithms,
formal proofs of correctness, and time complexity analysis for network flow problems,
approximation of NP hard combinatorial optimization problems, parallel algorithms, cache-
aware algorithms, randomized algorithms, computational geometry, string algorithms, and other
topics requiring advanced techniques for proof of correctness or time/space complexity analysis.

MATHEMATICS

MAD 5XXX - Principles and Foundations of Machine Learning (3): Prerequisites TBD. This course
will provide an in-depth treatment of the mathematical principles and methods underlying
several machine learning algorithms ranging from dimension reduction to deep neural networks.

MAD 5XXX - Numerical Linear Algebra (3): Prerequisites TBD. This course covers the design and
analysis of efficient and robust algorithms for problems in numerical linear algebra with an
emphasis on those of use in science, engineering, and statistics.

MAD 5420 - Numerical Optimization (3): Prerequisites TBD. This course covers topics from
unconstrained and constrained minimization as well as global minimization.

MAD 5XXX - Topological Data Analysis (3): Prerequisites TBD. This course will cover topological
methods used in data analysis. The topics include persistent homology, the mapper algorithm
and methods based on metric geometry.

MAD 5306 - Graphs and Netwaorks (3): Prerequisite: MAS 3105.This course covers examples of
networks in science and technology, mathematical principles of network theory, types of
network centrality, random networks and the large-scale structure of networks.

MAD 5403. Foundations of Computational Mathematics | (3). Prerequisites: MAS 3105;
competence in a programming language suitable for numeric computation. Analysis and
implementation of numerical algorithms. Matrix analysis, conditioning, errors, direct and
iterative solution of linear systems, rootfinding, systems of nonlinear equations, numerical
optimization.
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MAD 5404. Foundations of Computational Mathematics Il (3). Prerequisite: MAD 5403.
Interpolation, quadrature, approximation theory, numerical methods for ordinary differential
equations and partial differential equations.

MAP 5345 — Partial Differential Equations (3). This course covers the separation of variables;
Fourier series; Sturm-Liouville problems; multidimensional initial boundary value problems;
nonhomogeneous problems; Bessel functions and Legendre polynomials.

STATISTICS

STA 5066 - Data Management and Analysis with SAS (3): Prerequisite: Previous background in
statistics at least through linear regression or instructor permission. This course introduces SAS
software in lab-based format. SAS is the world’s most widely used statistical package for
managing and analyzing data. The objective of this course is for students to develop the skills
necessary to address data management and analysis issues using SAS. This course includes a
complete introduction to data management for scientific and industrial data and an overview of
SAS statistical procedures.

STA 5067 - Advanced Data Management and Analysis with SAS (3): Prerequisite: STA 5066. This
course presents additional methods for managing and analyzing data with the SAS system. It
covers as many of the following topics as time permits: advanced data step topics, manipulation
of data with Proc SQL, the SAS Macro Facility, simulation with the data step and analyses with
Proc IML.

STA 5106 - Computational Methods in Statistics (3). Prerequisites: At least one previous course
in statistics above STA 1013 and some previous programming experience; or instructor
permission.

STA 5107 - Computational Methods in Statistics Il (3). Prerequisite: STA 5106. The course is a
continuation of STA 5106 in computational techniques for linear and nonlinear statistics. The
course also covers statistical image understanding, elements of pattern theory, simulated
annealing, Metropolis-Hastings algorithm, and Gibbs sampling.

STA 5166 - Statistics in Applications | (3): Prerequisite: MAC 2313. This course introduces topics
such as comparison of two treatments, random sampling, randomization and blocking with two
comparisons, statistical inference for means, variances, proportions and frequencies, and
analysis of variance.

STA 5167 - Statistics in Applications Il (3): Prerequisite: STA 5166. This course focuses on topics
such as special designs in analysis of variance, linear and nonlinear regression, least squares and
weighted least squares, case analysis, model building, non-least squares estimation.

STA 5168 - Statistics in Applications lll (3): Prerequisite: STA 5167. This course focuses on topics

such as response surface methods, repeated measures and split-plot designs, basic log-linear and
logit models for two-way and multiway tables, and multinomial response models.
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STA 5238 - Applied Logistic Regression (3): Prerequisite: STA 3032 or an equivalent upper
division course that covers basic statistics at least through linear regression. This course is an
applied introduction to logistic regression, one of the most commonly used analytic tools in
statistical studies. Topics include fitting the model, interpretation of the model, model building,
assessing model fit, model validation, and model uncertainty.

STA 5326 - Distribution Theory and Inference (3): Prerequisites: MAC 2313; at least one previous
course in statistics or probability. This course is an introduction to probability, random variables,
distributions, limit laws, conditional distributions, and expectations.

STA 5327 - Statistical Inference (3): Prerequisites: STA 5166 and STA 5326. This course introduces
students to the basics of statistical inference and its applications. The overarching goal is to
introduce statistical techniques to estimate and provide uncertainty measures of the estimates
themselves of key quantities of a population (e.g. mean, median, location shift, variance, etc.)
using the observed sample.

STA 5507 - Applied Nonparametric Statistics (3): Prerequisite: A course in statistics above STA
1013 or instructor permission. This course focuses on applications of nonparametric tests,
estimates, confidence intervals, multiple comparison procedures, multivariate nonparametric
methods, and nonparametric methods for censored data.

STA 5707 - Applied Multivariate Analysis (3): Prerequisite: One of STA 5167, STA 5207, or STA
5327. This course discusses inference about mean vectors and covariance matrices, canonical
correlation, principal components, discriminant analysis, cluster analysis, and computer
techniques.

STA 5856 - Time Series and Forecasting Methods (3): Prerequisite: One of STA 5167, STA 5207,
or STA 5327.This course explores autoregressive, moving average and mixed models,
autocovariance and autocorrelation functions, model identification, forecasting techniques,
seasonal model identification estimation and forecasting, intervention and transfer function
model identification, estimation and forecasting.

STA 5939 - Introduction to Statistical Consulting (3): Prerequisite: STA 5167, or STA 5327, or
instructor permission. This course consists of the formulation of statistical problems from client
information, the analysis of complex data sets by computer, and practical consulting experience.

STA 6709 - Spatial Statistics (3): Prerequisites: STA 5167 and STA 5327; or instructor permission.
This course examines methods for the analysis of spatial data, including geostatistical data, lattice
data, and point patterns. The course also includes theory and applications of basic principles and
techniques.
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INTERNSHIPS AND CAREER OPPORTUNITIES

Completing an internship or research experience is highly recommended for FSU’s
Interdisciplinary Data Science Master's Degree Program. The curriculum design allows students
to pursue such opportunities to hone their job skills during the summer. Please note that course
credit is not allowed for internship work.

Program faculty have taken steps to ensure a wide range of internships are available for students
across FSU's academic and strategic areas. These internships will enhance students' experience
training on real-world datasets while helping them analyze and extract information from datasets
integral to their research and activities.

Academic areas include neuroscience, physics, political science, psychology, engineering,
medicine, and the DeVoe L. Moore Center. Students will also benefit from collaboration with FSU
faculty and administration staff participating in the Big Health Data Initiative and Information
Technology Services. These opportunities may take the form of internships with or without pay.

In addition, IDS students have direct access to the FSU Career Center for mentorship and
networking opportunities and personalized career advising during their programs and after
graduation.

International students who are interested in completing internships during the summer term are

advised to contact the Center for Global Engagement to inquire about authorization for Curricular
Practical Training (CPT.)
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FINANCIAL AID

The University offers several fellowships for students, including fellowships specifically for
students in under-represented groups. The interested individual should check the Graduate
School’s funding site for details.

The Office of Graduate Fellowships and Awards can assist with finding external funding for which
you may be eligible. Visit their website for more information.

For information about applying for Federal Financial Aid, please visit the Office of Financial Aid.
STUDENT HEALTH INSURANCE

In order to register for classes at FSU, all students are required to submit a one-time
immunization form, showing proof of two combined MMR vaccines and to either show proof of
or complete a waiver for Hepatitis B and Meningococcal Meningitis.

Additionally, on an annual basis, FSU requires all main campus students to show proof of health
insurance coverage.

For complete details, visit the Immunization and Health Insurance Office at University Health
Services.
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