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HEB7—XT9Fv¥E (Advanced Computer Architectures)
"’ 2—0—0  EHWE B EEIR

Ay, D—=J AT —ay, MR R B RO T oADK E 2R
ZRELTWD~vAra7ay Iz ONT, ZOEAEEImHEINIC OV TRERETT), £, HE 2 E i
HZETvAruTaeyHENEEHET 5,

76003
7045 LR (Mathematical Theory of Programs)
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76006
Concurrent System Theory (ifTS RF LK) JeRha 7S (20154F L ITBHGRL 72V Y)
Spring Semester (2—-0-0)

In this course, concepts and techniques for formalizing concurrent systems are introduced. Fundamental
algebraic and logical approaches are described. We also used the formalism to analyze and verify properties of
concurrent systems. Concurrency, Process algebra, trace, Bi—simulation, Co—induction, Observational
congruence, CSP, CCS, = —calculus, Process logic, Dynamic logic.

16007
Software Design Methodology (v 7 by = 78&&tH:)
AR ARG S (U R S

Autumn Semester, Even year (2-0-0) Prof. Motoshi Saeki
In this course, you learn the techniques on requirements engineering such as goal—-oriented requirements
analysis and software design, e.g. object—oriented design methods, and practice them through small
development case studies.
%5 2—0—0 B JowE] #dw
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EEBRT D, EERICINODFIEIZESWT, /IR BIE T 077 LD 53T /R EH ATV, £ BBZED
fERAEREL, K, EimT D,

76053
Complex Networks (#E#t+wv k7—%) AU LB, JERERERS
Autumn Semester, Odd year (2-0-0) Assoc. Prof. Tsuyoshi Murata



Basic knowledge for analyzing network data is introduced. Topics include metrics of networks, common
properties of real networks, algorithms for processing networks, models of networks, visualization of
networks, and tools for analyzing networks.

76009
TILF AT 4 7IEHRULER Multi-media Information Processing)
B 2—0—0 @I AT BRI Mz FHTEERD
R AR B - ALBROD 723D OAF FAVBREL L, R T, v~ v F o 7 FEFIZOW TR T 2F 0 bIGD,
SO MBS EALE e L A S T, L D~ VT AT 4T DTG E LB T 5,

76010

Advanced Operating Systems (R L—TF 4 >V 5J LR T L5HR) SRR
Autumn Semester (2-0-0) Assoc.Prof. Takuo Watanabe

The objective of this course is to introduce the state of the art in operating systems and related technologies.
Topics are chosen from Distributed Operating Systems, Realtime Operating Systems, Embedded Systems,
System—Level Security Mechanisms, Virtual Execution Environment, System Description Languages, Formal
Approaches to System Software, and so on.

76012
BAEEMEYR (Natural Language Processing)
®FH 2—0—0 UK fEh Hdz
SRR T DOFEVATLALEL TIZADEZEZ FIZH DX, av B a—H Lo TEiEENO =0 D FiEr)7a
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76013

Pattern Information Processing (/3% — > (&R ALIE) BECAEEE BRI, JERBanTS
Spring Semester, Even year (2-0-0) TBA

Inferring an underlying input—output dependency from input and output examples is called supervised learning.
This course focuses on a statistical approach to supervised learning and introduces its basic concepts as well
as state—of-the—art techniques.

76033

Advanced Data Analysis (7 —#% f@#45iR) A AR B BAGE, JEREGR S
Spring Semester, Odd year (2-0-0) Lecturer Akisato Kimura

The objective of this course is to introduce basic ideas and practical methods of discovering useful structure
hidden in the data.

76015

Distributed Algorithms (X7 LI ") X LER) HiEEE
Autumn Semester (2-0-0) Prof. Takehiro Tokuda

The objective is for students to understand design principles of concurrent/distributed algorithms and their
applications to computing environments

nn

76016

Logic and Software (V7 k= 7REF) BB FE PRS- SeiEafie Ol 7 7 2 ChERg)

Spring Semester, Odd year (2-0-0) Assoc. Prof. Shinya Nisizaki

Proofs in formal logic can be regarded as programs. This course will introduce mathematical logic as a

fundamental theory of programs. Several formal systems in logic are explained from the viewpoint of computer

science.

AIFH 2—0—0  VHIRT Eth HEHEER BEAE I QARG 7%
FRELC K DRI, A RE, MR T D7 e AL R IENTED, 20X EX T EZDIEHICS

WTEGTLERFZ, Y7 =T OB RA O 4 i P RIS OWTERE T 222 RIS T 5,



76017

Machine Learning (##%#E) R EE B GE, JaER S
Autumn Semester, Even year (2-0-0) Assoc. Prof. Tsuyoshi Murata

This course introduces machine learning concepts as well as practical advice on applying machine learning
tools and techniques in real-world data mining situations.

76018
AYEa—42455274v49 X (Computer Graphics)
RS2 2—0—0  20154EREIZBAEEL 220
T UHVEBALEE T H WO NAE B O, BAZZMOERICOWVTEARLR, 2B a—XIZLD
WL - ER AL RO FEIC DWW TS, F2BE T A EE 5T B L OV CTHRRIT 75,

76019
Advanced Coding Theory (FFS IRt AFHUT SRR 2R . MR B RGEE SR
Spring Semester, Odd year (2-0-0) Assoc. Prof. Haruhiko Kaneko
The objective of this course is to introduce an application of coding theory to digital systems, and to give how
to design excellent codes to improve computer system reliability.
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HESRASIEIEER (Machine Inference)
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v, FEHTRHER, IR LA HERR, IRHERRE T T Z I al B I OWTERR L, 2O LT HERm Al
DN LTHRBIZBITDEENT DOV THES,

76024
VI b7 IS4 (Advanced Software Engineering)
R 2—0—0 HEE Wiz #dw
VIR =T OEFEMRZN S TR FEDYD, T (@—T 407, RS, 7ARN, T30 7708) 1
EREh TR T 5,

16025

Human Computer Interaction(Ea—<>aYvEa—484248593Y) B
Spring Semeser, (2-0-0) Prof. Hideki Koike

This course aims to discuss the design and implementation of human—computer interaction systems. Topics
include cognitive engineering, modeling of human information processing, and advanced HCI systems.

16027

Speech Information Processing (ZEIHHRLIEFR) SRR R
Spring Semester, (2-0-0) Prof. Koichi Shinoda

This course aims to discuss various issues related to speech information processing.

76029

Advanced Data Engineering (7¥—#% T4%5%) PO o

Autumn Semester (2-0-0) Prof. Haruo Yokota

The data engineering is an active research area for manipulating a large amount of persistent data
sophisticatedly, such as processing databases. This class focuses on advanced approaches for the mechanism,
algorithm and architecture in data engineering. Topics include transaction models, data warehousing, OLAP,



indexing methods, parallel database operations, data replication, failure recovery, storage systems, workflow
management system, XML databases.

76031
1E8t+1 1) 71 55® (Advanced Information Security)
B 2—0—0 SR BIR GEATCGEEE) - FE a1 GEE )
VER iR AT GEF )
B EX 2T A THEENIAL, E2—EE T THEWRRHLEZ I HND, LTR-T, [HHEF
2T H MR T D012, BIANEF 2T A HFR S METHD, ZOi#FE TIIRFED =) T IZE T 5T
L7, MBI AN T AR N —F 522 BIELT 5,

76043
NAF L2742 T 49X (Bioinformatics)
AIEH 2—0—0 Rk &R/ #Hdw

HEMETERT AT LELU TR ZDNAT AL T AT AT AD BT 5, K TEER/eT — 2D E
A 572012, B2 e BB HEN B A SIS SN DR T2/ L, 1R T 20272008
DFEFEZ5,

76061
Cloud Computing and Parallel Processing (959 FavEa—TFTq V5 EHiHNE )
R GRS = SN G R N =

Spring Semester, Odd year (2-0-0) Prof. Jun Miyazaki

This lecture introduces concepts and techniques of advanced parallel computation and algorithms for
the computer systems using modern high performance hardware.
R 2—0—0 HIRy # oz

AT OEMERR N =T R H U5 Ef S AT 22 FNEH 357200 FrLWE S LB DR E
TNARLT NVIAVRXLOREE, HifiaE5325,

76047
ITREEFILELT—2ay

(EnglishWriting and Presentation Skills for the Graduate Students of Information Technology)
A 2—0—0 /R Aoz FERR GER )

1B LSO ERE RS 0 B COTAESCRE ) OUGE NI KR GES I DT Ty aT v 7 %X 5,

76063

Advanced Human Language Technologies

Spring Semester, (1-0-0), (Prof. Simone Teufel) (Intensive course)

After a brief introduction to natural language processing (NLP), this class provides an overview of NLP
applications to real world problems, such as information retrieval, citation analysis and text summarisation,
focusing on their main challenges.

76038

YIL9z7FASIH FIR—VAVNERBEER

(Software Project Management and Quality Control)

B 2—0—0  FEEE OEBY GEAT GEWE) -SRIl o SERTGEEE) MR B SR GER D)
TR BIBE e — 2D B E A A B ROZL,

76044

Y7 bY 7RI EE (Software Development Laboratory)

AT 0—2—0 JEM Sl HEEGR- S G dEEdR
ITRERIEBE M SEa— ADEAZR B 2B RO L,



76050

YILoxzT7TRKNEE (Software Testing)

%M 0—2—0 R W FEWHERR
ITRFBIBE M I e — ADOBARE H A SO L,

76037

AT LIRS EREEDR (System Verification Practices)

%5 0—2—0 R R ERTGERE) - B R
ITHEBIZ B — AOHRE B 2SO &,

76035

DATLBEFR IO Y FEBE (System Development Studio Projects; Basic)

AIEH] 0—0—2  HY B RHMEMEER A T FHLEE MR oz B
ITHEFBE B — AR E B 2SO L,

76036
SRTFLERTOC Y b - 959 FIEA (System Development Studio Projects; Cloud Computing)
%BEH 0—0—2 W HE FHTHEEER-BRA T FHIEEAT -HEE w2 Zdw

TR BB Bt — RO EIREHEZS RO L,

76058

HSYHYERFPTYH5— 3 VR EE (Cloud-Based Application Development)

AR 1—1—0 A —&F EATGEFE) -1 BRI AT GER#))
ITHEBIBE RS — 2O HBIREH 2B RO L,

76059

259 RORTFLER (Foundation of Cloud Systems)

AEEH 1-0-0 )1l &4 GEAR (GEH )
ITEBIBE e — 2D BIRE R A B ROZL,

76060

System Development International Project (R T LREEMR IO Y ~) BT S
Autumn Semester, (0-2-0) Prof. Katsuhiko Gondow and Lecturer Chikako Morimoto, Lecturer Susumu
Sasabe, Lecturer Yasunobi Kino

This class focuses on the social value of the computing system.

The aim is to learn business dynamics and the software life cycle by the project—based learning.

75015
SEEHEIE (Computational Complexity Theory)
BEH 2—0—0 L R #Hdw

B ERI R OB E A A B BOZL,

75001

EHE B TIE IR (Mathematical Models and Computer Science)

®%EH 2—0—0 I B HEEdR-mE fnsE Bl Re BR #dw
B AR SRR OBIRER A S ROZL,

75003
ININTA—TRAVEa2—TF 1% (High Performance Computing)
®EW 2—0—0 R0 B e

B ER P ER OB E R A S RO L,



77016
LRI AN R — X 4558 (Theory & Applications of Wide Areal Knowledge-Base)
B 2—0—0 Kb BFR Hiz
HHEREFHROBRER SO L,
75102
A28—3y b2 5HH
AR 2—0—0 KW B A
HHEREFHROBRER SO L,

75103

1 o8 —2y FGAYHR

®%EH 2—0—0 KW BZF #Ah
BB EEHER OB A B BOZL,

75049

Topics in Mathematical Optimization

Spring Semester, (2-0-0) Assoc. Prof. Mitsuhiro Fukuda

The main focus of this course is on algorithms to solve convex optimization problems which have recently
gained some attention in continuous optimization. The course starts with basic theoretical results and then

well-known algorithms will be analyzed and discussed.

75051

Fundamentals of Mathematical and Computing Sciences: Mathematics

Spring Semester (2-0-0) Prof. Masaaki Umehara, Prof. Sadayoshi Kojima and Prof. Shinya Nishibata

This course introduces several basic concepts of mathematics (algebra, geometry, analysis etc.) and is

intended to provide key knowledge necessary for advanced study in Mathematical and Computing Sciences.

75052

Fundamentals of Mathematical and Computing Sciences: Applied Mathematical Sciences

Spring Semester (2-0-0) Prof. Naoto Miyoshi, Assoc. Prof. Mituhiro Fukuda and Assoc. Prof. Taiji Suzuki
This course introduces several basic concepts of mathematical optimization, probability and statistics, and is

intended to provide key knowledge necessary for advanced study in Mathematical and Computing Sciences

75053

Fundamentals of Mathematical and Computing Sciences: Computer Science

Autumn Semester (2-0-0) Prof. Osamu Watanabe, Assoc. Prof. Toshio Endo and Assoc. Prof. Ken Wakita
This course introduces several basic concepts from fields of computer science such as algorithm,
computational complexity, programming, computer system, and is intended to provide key knowledge

necessary for advanced study in Mathematical and Computing Sciences.

75005, 75006, 75029, 75030

Special Lecture on Mathematical and Information Sciences I, II, III, IV

Visiting (Assoc.) Professor

[: Spring Semester, Even year Credits: 2-0-0

II: Autumn Semester, Even year Credits: 2-0-0

[II: Spring Semester, Odd year Credits: 2-0-0

IV: Autumn Semester, Odd year Credits: 2-0-0

In this course, lectures on various recent topics on mathematical and information sciences are given by

visiting professors of Department of Mathematical and Computing Sciences.



77054
Linear Systems and Control
Autumn Semester (1-0-0) Assoc. Prof. Tomohisa Hayakawa

Introduction to linear systems theory and feedback control. This course provides a foundation of modern

control theory and also covers several advanced topics in linear dynamical systems.

77006

Advanced Course of Inverse Problems

Autumn Semester (1-0-0) Prof. Kenji Amaya

This course will provide full details on a variety of inverse problem—solving techniques, including examples

and algorithms.

117037

Mathematical Processing of Measurement Information

Autumn Semester, Even year (2-0-0) Assoc. Prof. Seiichiro Hara

Recently, because of the improvements of measuring instruments and computers, enormous measurement
data can be acquired very easily. However it is not easy to interpret the information contained in such data
correctly. In this course, mathematical processing method of extracting and recognizing the information
contained in 1D and 2D measured data are explained comprehensively and practically.

77059

Control Theory for Robot Intelligence

Spring Semester (2-0-0) Prof. Jun—ichi Imura

Modeling and control methods of hybrid systems, which are dynamical systems composed of continuous
variables and discrete (logical) variables, are discussed as one of the mathematical approaches to control for

realizing robot intelligence.

77055

Nonlinear and Adaptive Control

Autumn Semester (1-0-0) Assoc. Prof. Tomohisa Hayakawa

Theory and application of adaptive control systems. Discussed are methods of on-line parameter
identification and adaptive control for nonlinear systems with uncertain parameters. To this end, Lyapunov
stability theory and Lyapunov functions for general nonlinear systems is examined in the first half of the

course.

77060

Introduction to Neural Engineering

Spring Semester, Even year (2-0-0) Assoc. Prof. Tohru Yagi

Introduction to neural interface, a technology to link the nervous system and a machine. This course provides

a foundation of neuroscience and also covers several update topics in neural engineering.

77053

Introduction to Biomedical Instrumentation

Spring Semester, Odd year (Offered in summer 2013) (2-0-0) Assoc. Prof. Tohru Yagi

Introduction to biomedical instrumentation, a technology for medicine and health care. This course provides

basics of physiology and covers several update topics in biomedical instrumentation.



77066

Advanced Course in Nonlinear Dynamics

Spring Semester, Even year (2—0-0) Assoc. Prof. Hiroya Nakao

Nonlinear dynamical systems are used to model various real-world phenomena. In this lecture, starting with
basic facts on dynamical systems theory, dynamical processes that lead to self-sustained rhythms, chaotic
behavior, and spatiotemporal pattern formation will be explained, with applications in physics, chemistry, and

engineering.

77067

Advanced Course of Digital Human Model ing

Autumn Semester, Even year (2-0-0) Assoc. Prof. Yusuke Miyazaki

This lecture provides updated topics regarding biomechanical models of human body. The topics include
method to measure and model biomechanical characteristics of human body such as the anatomical structure,
motion, material properties, tolerance level. Besides, the lecture also covers applications of the digital human

models to estimate safety or amenity of products or living environment.

77016

Theory and Applications of Urban Spatial Data

Autumn Semester, Even year (2-0-0) Prof. Toshihiro Osaragi

This course will focus on the theory and applications of spatiotemporal information for statistical—-/
mathematical modeling of the sort typically used in urban and metropolitan policy, planning, and
environmental analysis. Participants will learn example applications from their area of interest and then

develop a simple application in the form of a model that incorporates spatiotemporal data.

77019

Analysis of Vibration and Elastic Wave

Spring Semester (2-0-0) Prof. Souichi Hirose

Fundamental theories and analytical methods for vibrations and waves in solids are explained, and various
engineering applications in seismic engineering, ultrasonic nondestructive testing and so forth will be
presented.

717020

Intel lectual Infrastructure Systems

Spring Semester, Odd year (2-0-0) Assoc. Prof. Takamasa Mikami

Social infrastructure is becoming smart with the progress of information science and technology. This lecture
gives an overview of the state of the art in intellectual infrastructure systems. This course also provides an
opportunity to study advanced technologies on lifeline networks and related anti—disaster facilities. Your
presentations and discussions will form an important part of this class.

77026

Air Quality Engineering

Spring Semaseter, Even yaer (2-0-0) Prof. Shuji Fujii and Assoc. Prof. Naoki Kagi

The objective in this course is to understand basics and cleaning techniques for air quality in indoor
environment and atmospheric environment and etc. Through reviewing and discussing the previous research

papers for air quality, the technologies for measuring, analyzing and cleaning of air were investigated.

77047
Regional Information Analysis



Spring Semester (2-0-0) Prof. Youichiro Higuchi

The gravity model has long been utilized as an efficient tool for identifying various determinants of
interregional migration, industrial input—output table, inter-regional communication via telephone and
internet, international trade, and so called spatial interactions. In this lecture, we study firstly linear algebra
and matrix differentiation for econometric analyses, and secondly, the development process to overcome
various technical problems in estimation of the gravity model. Students are requested to have already taken

an introductory course of econometrics.

77048

Advanced Course on Coastal Environments

Autumn Semester, Even year (2-0-0) Prof. Kazuo Nadaoka

Coastal zone is characterized with high primary production and rich biodiversity in its ecosystem, but it is
highly vulnerable to various natural disasters and environmental impacts. This course introduces theories on
physical and environmental processes in coastal zone with advanced modeling and monitoring technologies.
Emphasis is put on significance of integrated watershed and coastal zone system assessment and

management.

17057

Econometric Analysis

Spring Semester (2-0-0) TBA

Econometric Analysis introduces the first—year master students to multiple regression methods for analyzing
cross—section and panel data (microeconometrics). The objective of the course is for the students to learn
how to conduct and how to critique empirical studies in economics and related fields. Accordingly, the
emphasis of the course is on empirical applications. In order to learn how to analyze data, the students will be
assigned homework every week in which they are required to analyze data from the real world using

econometrics software (Stata).

77063

Global Water Cycle and Terrestrial Environment

Spring Semester (2-0-0) Prof. Shinjiro Kanae

This lecture provides an opportunity to study advanced and contemporary topics in hydrology and water
resources at global, regional, and river—basin scales. This class also covers social and terrestrial
environmental aspects related to hydrology and water resources. The topics covered in this lecture consist of
a) world water crisis, b) the nexus among water, food and energy, c) regional and local water management
issues, d) the impact of climate change on water cycle, 3) water issues characteristic to Japan and Asia. Your

presentations and discussions will form an important part of this class.

75105-75108

Forum on Global Informatics I, 11

Assoc. Prof. Tsuyoshi MURATA , Assoc. Prof. Toru YAGI and Assoc. Prof. Mituhiro Fukuda

[: Spring Semester Credits: 0-1-0 75105

II: Autumn Semester Credits: 0-1-0 75106

This course is for training scientific communication skills for scientific presentation, discussion, organizing

tutorial sessions, etc.
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16062
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(Internship on Information Science & Engineering D)
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