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| syllabus

Faculty / Graduate

Course Name Year Term Period
School

All Instructors Credits

Foundations of Data
Science and Al

Campus

Class Venue

Language

English

Course Outline and Method

Due to the advancement of ICT (Information and Communication Technology), a wide variety of data is being collected and utilized in many ways
as big data. Consequently, the importance of Data Science, a methodology for processing and analyzing data to extract useful information, is
increasingly recognized.

In this course, we will learn the basics of data science, including the fundamentals of data analysis, various methods, and the mathematics
necessary for understanding these concepts. Additionally, we will study Artificial Intelligence (Al), which has rapidly developed in recent years
through the use of large-scale data, and its foundation in machine learning. The course also includes practical exercises to master the application
of these technologies.

This course covers the model curriculum (applied basics level) of the Ministry of Education, Culture, Sports, Science and Technology’s (MEXT),
“Mathematics, Data Science and Al Education Program Accreditation System” in conjunction with “Foundations of Data Engineering,” another
liberal arts course.

Students watch on-demand materials, check their understanding in each class session, and complete tasks such as Project Based Learning (PBL)
assignments to ascertain their level of achievement of the attainment objectives.

Student Attainment Objectives

The objective of this course is for students to understand and acquire knowledge related to mathematics, data science, and Al regarding the
following topics.

+ Students must be able to comprehend the relationship between a data-driven society and data science.

+ Students must be able to comprehend the foundations of mathematics required in data and Al utilization.

+ Students must be able to comprehend methods of implementing and designing data analysis.

+ Students must be able to analyze data gathered.

+ Students mut be able to comprehend changes in Al and its technological background.

+ Students must be able to comprehend points of argument that should be considered for Al to be accepted by society.

+ Students must be able to comprehend the basic concepts of machine learning (supervised and unsupervised) and deep learning.
+ Students must be able to carry out fundamental Al building and operation.

Recommended Preparatory Course

Any Data Science +R Program (Basics) courses being offered in students’ affiliated colleges.

Course Schedule

Lecture/Instructor (When Theme
there are multiple
instructors)p Keyword, References and Supplementary Information

Data-driven society and data science
1 [+R Class]

Data-driven society, Society 5.0

Data description

2 Data classification (qualitative data, quantitative data), basic statistics (mean value, median value), scatter
indicators (variance, standard deviation)
Foundations of data analysis (1)

’ Histgram, box-whisker plot

. Foundations of data analysis (2)

Scatter plot, covariance, correlation coefficient

13



Foundations of mathematics (1)

° Function, composite function, differentiation, integration
Foundations of mathematics (2)

° Probability, permutations and combinations, probability distribution
Data analysis methods (1)

! Regression analysis, simple regression model, least squares method, coefficient of determination
Data analysis methods (2)

° Multiple regression model, logistic regression analysis, cluster analysis
Al and society

? History of Al, various areas of Al, Al and games, deep learning and real-world problems
Foundations of machine learning

" Learning model, supervised/unsupervised learning, generalization ability, model selection
Foundations of deep learning

" Neural network principles, parameter learning
Extending neural networks

12 Convolutional neural networks (CNN), recurrent neural networks (RNN), graph neural networks (GNN), attention
mechanisms and transformers
Machine learning practice (1)

13 Development and execution environment for machine learning, cloud computing, Machine learning with neural
networks
Machine learning practice (2)

" Class classification using convolutional neural network

Class Format

DTOREEAT A TEE (A>T RE) TEME

Reference Video

Recommendations for Private Study

BEGETASTIY REMZERBL TITOhNEY,
HEOEBSECANDE TAEEFB L. SEHEGHIROSN DA REZERICFBLTILE,

Grade Evaluation Method

Kind Percentage Grading Criteria etc.

Final Examination (Written)

Report Examination
(A report to be submitted by the
unified deadline)

Exams and/or Reports other
than those stated above, and

(Evaluation of Everyday
Performance in Class)

Continuous Assessment 100 ZERESND/NTR MU THREN (CFHE I D

Grade Evaluation Method (Note)

Advice to Students on Study and Research Methods

Textbooks

Textbooks (Frequency of Use, Note)

Reference Books

Title Author Publisher ISBN Code Comment
ISREREULTOT—FYAI>X e |dUIRIEED i (fR) , FRESREAED st 978-4-06-
HEP &) . 538618-7

Reference Books (Frequency of Use, Note)

Web Pages for Reference

How to Communicate with the Instructor In and Out of Class(Including Instructor Contact Information)

Communication Paper,Interactive Sheet,Learning Management System (manaba+R) ,Other (Separate instructions will be provided)
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Other Comments

(BEF>/NU>T - HUFa1S LY FETESHB/Click here to see the Curriculum-Map and Course-Numbering]
URL:https://secure.ritsumei.ac.jp/students/pathways-future/course/curriculum.html/

Course Survey Results

https://ct.ritsumei.ac.jp/ct/page_10598336c1975439_1883988469_541798546
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| syllabus

Faculty / Graduate

Course Name Year Term Period
School

All Instructors Credits

Foundations of Data
Engineering

Campus

Class Venue

Language

English

Course Outline and Method

With the advancement of ICT (Information and Communication Technology), a wide variety of data is being collected through the Internet from
various devices such as smartphones and loT devices. This course broadly covers the fundamental technologies for analyzing, managing, and
protecting this large-scale data (big data) with computers. It includes learning about data representation within computers, the basics of
programming and algorithms for instructing computers on how to handle data, and provides an overview of the process of data analysis using
computers.

This course covers the model curriculum (applied basics level) of the Ministry of Education, Culture, Sports, Science and Technology’s (MEXT),
“Mathematics, Data Science and Al Education Program Accreditation System” in conjunction with “Foundations of Data Science and Al,” another
liberal arts course.

Students watch on-demand materials, check their understanding in each class session, and complete exercises and Project Based Learning
(PBL) assignments to ascertain their level of achievement of the attainment objectives.

Student Attainment Objectives

+ Students must be able to comprehend an overview of technologies for gathering, processing and storing data.
+ Students must be able to comprehend the foundations of data representation for handling data with computers.
+ Students must be able to gather necessary data from websites and edge devices.

- Students must be able to comprehend how to extract data from databases.

+ Students must be able to visualize data and derive its implications.

+ Students must be able to comprehend the foundations of programming.

- Students must be able to process data gathered.

+ Students must be able to comprehend the foundations of IT security.

- Students must be able to analyze data and understand the background and implications of events that are occurring based on the results of the
analysis.

Recommended Preparatory Course

Any Data Science +R Program (Basics) courses being offered in students’ affiliated colleges.

Course Schedule

Lecture/Instructor (When Theme
there are multiple
instructors)p Keyword, References and Supplementary Information

Big Data and Data Engineering
1 [+R Class]

The advancement of ICT (Information and Communication Technology), Big data

Data representation (1)

? Data handled using computers, units of information (bits/bytes), binary numbers
Data representation (2)

’ Binary number, hexadecimal number, prefix (KB (kilobyte), GB (gigabyte)), floating point number, character code
Data representation (3)

) Array, graph, image data, audio data
Programming

° Variables, assignments, conditional branching and repetition, functions, arguments

6 Algorithms (1)
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Algorithms, algorithm representations, data sorting
Algorithms (2)
! Advanced data sorting (merge sort), data exploration
Algorithms (3)
° Algorithms and computational complexity, mathematical optimization
Data collection
? 10T (Internet of Things), edge devices, scraping, web crawlers
Data formatting/processing
" Data cleansing, filtering processing, annotation, joining processing
Database
1
Relational database, table definition, ER diagram, data manipulation language
IT security
12
Three elements of security (confidentiality, availability and integrity), data encryption and decryption
Data analysis in practice (1)
13 Programming practice
Data analysis in practice (2)
" Web scraping practice

Class Format

DTCOREEAT TEE (A>T RE) TEME

Reference Video

Recommendations for Private Study

BEFETASTIY REMZERL TITHhNEY,
HEDOEBSECENDETAEEFB L. SEHEGHIRDSNDAHHREZERICFBL TILE,

Grade Evaluation Method

Kind Percentage Grading Criteria etc.

Final Examination (Written)

Report Examination
(A report to be submitted by the
unified deadline)

Exams and/or Reports other
than those stated above, and
Continuous Assessment 100 ZEERESNDNT R MU THREN (CFHE S
(Evaluation of Everyday
Performance in Class)

Grade Evaluation Method (Note)

Advice to Students on Study and Research Methods

Textbooks

Textbooks (Frequency of Use, Note)

Reference Books

Title Author Publisher ISBN Code Comment
ICAERE L TOT—FY TR 2 |db)IRUEB f (fF) , FRESEEAED 4t pe 978-4-06-
HE: (€5)) e 538618-7

Reference Books (Frequency of Use, Note)

Web Pages for Reference

How to Communicate with the Instructor In and Out of Class(Including Instructor Contact Information)

Communication Paper,Interactive Sheet,Learning Management System (manaba+R) ,Other (Separate instructions will be provided)

Other Comments

BBF>/N\U>T - hUF2S LTV ITETESHS/Click here to see the Curriculum-Map and Course-Numbering]

URL:https://secure.ritsumei.ac.jp/students/pathways-future/course/curriculum.htmi/
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