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memory systems, interconnection networks .

4810-1115 XE
Nl q =
(Parallel Numerical
Computations)

NS
P

WAL ERA L & LT m PR RE R HRBR BE IC I 1 DB R R O T LT X 8L
FIEIZOWTHEET 5,

AEFIFHE O TR EMERE

A PERESE T LY R L

Lectures numerical algorithms and methods for parallel and high
performance computing systems.

+Parallel processing methods and performance

+High performance numerical algorithms
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4810-1163 X E
i V2= VNN
(Advanced Algorithms)

1. Guidance/Introduction

2. Computational Geometry I

3. Computational Geometry II

4. Computational Geometry III

5. Algebraic Algorithm I (basic algebraic techniques)

6. Algebraic Algorithm II (basic algebraic techniques /number-

1r|theoretic preliminaries)

7. Algebraic Algorithm III (hnumber-theoretic algorithms)

8. Algebraic Algorithm IV (number-theoretic algorithms)

9. Algebraic Algorithm V (number-theoretic algorithms)

10. Other Applications of Algebraic Techniques I (fingerprint, string
equality, PCP)

11. Other Applications of Algebra
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This course will consist of the following topics:

4810-1164 XE
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(Modern Computer Architectures

and System Software)
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. Pipeline

. Memory Hierarchy

. Vector/Scalar Processors

. SMP Parallel Computers and Accelerators
Computer Architecture Evaluation Methodologies
Hot Topics in Computer Architectures

. Parallel and Distributed Computers

. Process, Thread, and Synchronization

. System Programming

10. Programming Models and Their Implementations
11. Hot Topics in Operating Systems

© 0o U WD

4810-1168 X E

FHRSY AT AOER R R

(Mathematical Semantics of

Computer Systems)

Correctness of computer systems and programs is a pressing issue in
the modern world. Their verification---providing mathematical proofs
for their correctness---calls for their mathematical modeling; this is
what the field called semantics is all about. The course introduces
some basic techniques in the field---most notably those which employ
category theory---leading eventually to their recent applications such
as quantum programming languages. Some knowledge about logic,
programming languages and their denotational semantics will be
useful; category theory will be introduced from scratch.

4810-1170 XE
A SR RICHE
(English Paper Writing)

Michael James
McDonald

1. Understand the most typical ways of structuring computer science
research papers, and the reasons for doing so.

2. Understand the need for a thesis, and ways in which a thesis is
developed.

3. Analyze published research papers and sections of papers to
become familiar with their structure, rhetoric, and phrasing.

4. Learn some English phrases typical of the various sections of
research papers.

5. Study poor examples that illustrate common errors.

6. Write or rewrite parts of research papers.

KA 2 —F P A EKE HIRFE O H 35 7] R A2 R 2R
HaBR<,)
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The goal of this lecture is to get the knowledge to prevent
misconduct. Both the history of misconduct and the many cases will
be presented and debated.
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4810-1171%E
FEERJEFE R FE R |
(Practical English Presentation
Skill T)
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BEREIC LD B TR SO R B I OVE ST IEIZ DN\ T, SeREREISNE A
FEANIC LD RIS L OB 2179, AR OIGERE ) IChbE T
FRENTEAT O, D NERICEIEE D, Fio, AiRIT4H BT T &
AT H BT D,

This course is given by external naitve professional of English
training.

We arrange classes based on each student's current English skill.
Native lecturers organize each class and give advice and feedback
through intensive presentation training.
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4810-1208 X E

A 2 — SRRV
(Seminar on Computer Science
V)

Nguyen Phong

Introduction to Cryptography

Cryptography is the science of secrecy, which belongs to information
security,and is used to secure communications and protect contents.
Until the 1970s, it was mostly secret,

but it is now widely deployed and can be found in mobile phones,
suica/pasmo cards, video games, DVDs, bank cards, etc.

In this course, we will introduce cryptography and review its history.
We will explain its main principles, and present practical and
theoretical aspects.

No prior knowledge of cryptography is required.

4810-1210 XE

A 2 — B R R VI
(Seminar on Computer Science
VI)

Stilwell Philip

This course will equip students with the skills required to write
successful papers on technical topics. The course will cover the
following elements.

- Context: Why are you writing, and what are the expectations of the
publisher and the audience?

- Composition: What is the expected structure of your paper, and why
is such a structure effective for technical papers?

- Content: Is your paper free from common language mistakes,
citation mistakes, and other common errors? Is the layout optimized?
- Clarity: Have you made your paper as clear and as salient as
possible?

- Coherence: Does your paper present a single coherent idea without
unnecessary distracting elements.

- Conclusion: Is the conclusion repeated and clear throughout the
paper? Do all the data and evidence point to the conclusion?

- Considerations: What are other helpful strategies for producing a
quality technical paper?
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4820-1007 XE

PIEHCI

(Discrete Methods in
Mathematical Informatics)

it
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FIRLI=T NTURX LOFEGE LRT I T2 IR 22 FiEZiR LD,

FrIC, A EREICH LIe T — 2 ERGE MBS — 22D 7 — 2L 7 LAY X
DStz ik 2.

v |2 EDOBEE Course Objective/Overview:

We study discrete mathematical structures, which play important roles in
optimization and computer science, and also fundamental issues in design and
analysis of algorithms that make use of these structures.

In particular, we deal with applications of combinatorics to data compression,
advanced algorithms and data structures for big data.

4820-1014
BB R T

[N

[F =S~ A= 7\ DR BRI 58217,
BE, KEOT —ZNLRESCEERIH T2, FHI ki 7 —~
ThHDHEFFHIE Y RAZB W CHOEERGREE 2> TCND, AR TIL, 7 —H
VA=V TN LD BN B T AR EAIT RN T HLEb I, OB E:
RAOIEH (=T 427 wxaVT 0, BEERE, A4 EFISH, SNSH
BT DOWTHEGLL . BN BRI O DNTTENEZMEDN TS,
AR IR M OBENI AT OMRFHZITON, TOHKIT, FAEICEID B
WA BED RO RS (131228 DFFR) ITL->THED 5,
B RO AR E 2 T
. ARV SN
. b SRR
I FERE S 2 LR N
. Ty BT — I REE AL
LT A A= TG

Y Wi, RIERRED, 2209 F UMD,

B B, AU MR, SNSOHT,

~ =TT T

O Ul W+

4820-1029
BRI IV

7

ot

BT AT LOBHE, FrICZ ORI 72 B) OB TR RS 12D D3

) AL ENE T DB O LW RNy 7 2535,

A7 Ui, R FE . Master JTFE 3., Fokker—Planck 272 & %

FEARLUT-HAN ORI B EE DG

FBLOMREIRE /3 K BLA VT2, AR G 7 AL & AR (RS e B D BRE

LRt EE RO T E Th D,

Hinz b T 2EMFENBSRLL T, MlENDLE | pLEOHIE, DHLED

z“@@ﬁﬁﬂg@@ﬁﬁ‘ﬁﬁ%ﬁ\ A AT AOEfEM:, L, BREZTh A~/ E
B ki s,

4820-1019
FAEHRY:

th

N #w s

BHARSEREOFIHEET L, ZEUTHRHHIBM Y B LD SRR D FIEIT O
THHAT %,

. BB ST K A NOE Y AT
FEOFHEET L 0
 SHEOMETT L kL

. HARGEO SR T

. BERTROBEAR T E FiE(1): BAFIEOELD
 FERHOBRE T TR SRLBLT I S F ik
- TERESRARAT | A6 SCRRAT

. R

OYF ORI A=V

0. HERHAIBEAREIRR 7 /L= Y X 1

= O 0010 Ok WK —




% % B H

YR

K

4820-1022
MO S

D

FEE RO 5E R TOMIBREE#RE T 5. Filo, HFEEH
Y, I, MR, 28 BRIV TEH Hﬂfoc%u%%‘:*kf?ﬁ%&%
F'EJE':_@@ 54T,

1. 4711751

. EAEEE R

AR OFEYET

v davil

. FEELTH

. BEHATE

. RRTEEF

 BRIET AT AP

HRE-EE

FELER: BRI, §IEEE, 2009.

G AT 7 MRS F DG, FEEXE, 1978.

S, MFIET: BB, TR LS80, ALEHAR, 2013,

0 O Ul v WD~

4820-1023
PR B

oE

B R M O IR L2578 B LU TOMNT S, 212, BT o Sl o
WCiHEFET A, TR L O,

1. B9%%Z=M

(Vv 2B, 3TN ZE[ R B R D 7 — U = kL)

2. BAIEVER 3

%{?ﬁﬁ%’ﬁﬂ% BRI ER, A RO R, o o MER )
KA FERIEMRNT AP, a4k, 1997

4820-1024
= e e

22

fm
© 0 O Ol W

LG WP RO FEEL T2 DR FHRIC OV Tl T 5, IS E 20

TR R 2

. R EL . HIFRE ., AT
. SRR DI

. Ko TR Lk

. BRI

. BRI

. D HR R B

- SR ERHE
LTI R

lozﬁﬁéﬁ Sy EFRO A

Lamperti,J.W.(1996). Probability: A Survey of the Mathematical Theory
2nd ed.,Wiley,New York.
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In this class, we realize the framework and the essentials of the Internet
architecture, with identifying the state—of-arts research, development and
deployment in the Internet system.

1. End-to—End architecture model 2. Peer—-to—Peer system architecture 3.
Addressing, identifire and directory service 4. Infrastructure and operation 5.
Web server, service and contents delivery 6. TCP/IP protocol suites 7.
Multicasting 8. Security and privacy 9. QoS/CoS technology 10. Mobile
supporting framework
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In a ubiquitous computing environment, small computers and a
wireless network are incorporated into people’s everyday lives in such
a way that people can use computers as a kind of medium without
even being aware of them. The term “ubiquitous” come from the Latin
word ubique meaning “everywhere.” The paradigm of ubiquitous
computing, in which many computers exist in our environment, was
proposed by Mark Weiser in 1991. In this lecture, enabling
technologies for ubiquitous computing are reviewed. The topics
include RFID, wireless sensor networks, localization systems, etc.
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(Robotics)

The lecture focuses on optimization theory for design, control, and sensing
problems in robotics. Advanced applications to CG characters, humanoid
robots, musculoskeletal human models are to be covered as well.

1.Mathematical Toolbox

+Derivatives of vectors, matrices, and their functions
+Singular value decomposition

*Generalized inverse and pseudo- inverse

+Variational methods

*Maximum principle

*Dynamic programming

2. Kinematics and Dynamics of Robot Systems: Review
3.Local and Global Optimization of Kinematic Redundancy
4.0ptimization in Force Distribution

5.Actuation Redundancy in Closed Kinematic Chains
6.Singularity-Robust Inverse of Jacobian Matrix Geometric Optimization for
Sensor Fusion
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(Exercises in Mechano-Informatics)

discussion. The course is conducted by presenting research projects.
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(Strategic Network Software)
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This course covers physically-based animation in computer graphics
which is widely used in movies and video games. You will learn
simulation methods used in computer graphics for several physical
entities such as springs, rigid bodies, fluids, fracture, elastic bodies,
and waves, so that you obtain basic knowledge to understand the
latest research in this area. The course consists of lectures and
programming assignments, and you will learn theory and
implementation of simulation methods for various physical
phenomena throughout this course. At the end of this course, you
freely implement a new simulation method based on the knowledge
you learned in this course, write a short paper regarding your work,
and compete with others in terms of technical achievements. The
assignments can be done in a group of two if you want.

Note that the lectures in this course merely introduce each topic, and
the following programming assignment will make you fully
understand the gist of each topic. The prerequisites are basic
understanding of linear algebra, programming in C++, and physics,
but no knowledge of computer graphics and animation is required.
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This course is open for Master's course students at the Creative
Informatics department and given by external native professionals of
English training.

We arrange classes based on each student's current English skill.
Native lecturers organize each class and give advice and feedback
through intensive presentation training.
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This course is open for Master's course students at the Creative
Informatics department and given by external native professionals of
English training.

Native lecturers organize each class and give advice and feedback
through intensive high-level presentation training.
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Image recognition technology permeating the real world
AN
BRERRRIT, TN ETEXONFLE HRIEL TAMO BORAEL TR EL
TETe, IWEIIRER LR RE R 2D MEL T, Fil-2iifEzR it c& 5
EHIFRFSIN TS, ARG TIE, BEERERO FENBICH F T, NEC TO %A
B Z IR INOIRIASGEFR T 5, MHEFRROBE R A IRV KD L BT, 7 — 7
RO FEWIERE L CTRARRER MBI L, AR E X e & T2,
4860-1042 FEFIE T OWCIE, SCF-3R . BIERGE - FERGGRAE /R & DA A ARY 7 23R

AREE Bl RE 1

e

AE, T 8 - WUERRER | BRI T BB AT AR 3o L e b, ke
BB bR L . RSN T BN O E A T D L35, 4
DREZELLT, BEZEHCN LHREOER AR ~OEBE R T 5.

Image recognition has been developed in place of human eyes for the purpose
of industrial efficiency. In recent years, it has been expected that new
information value can be provided by this technology to support

secure and safe societies. In the lectures, image recognition technology will be
explained widely from fundamentals to applications through some actual cases
in NEC. The future outlook of social changes due to the development of image
recognition and artificial intelligence will be also discussed.
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Infrastructure)

30D My 7 ZAEIAKT B,

(1) FB8r. Bk ERFENA A A MY 7 ABREEM. (2-1) AR
. (2-2) EFE4. (3-1) Cancelable Biometrics, (3-2) Biometric
Cryptosystems, (3-3) PBI
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[FIFE RT3 5,

(A FARNY 7 AGHFEEA, Q) BEEHT, QRS ENAAA NI
A DA TR L OPBI(Public Biometrics Infrastructure)

SNSR 7 T U R —EADEK, T T4 RFEOILR, ERIDOEAR
ERY—EADE LR E, 2 EOITEAEA TS, —HTHA
TEHIRZ VAR ERES, YA NN—TaR EOFBEMNEML, Ese
ANRN—TE B REMNCE B2 2 U T ¢ x5, BRIChe I/ 8 A GREE
DROHLNTNWD, K TIE, vy NT—27 2N LELse, Do, &
FI 22 NFRGEE EBLT D720 D, BEEHEMTE A A X N 7 AR
. B X "% o @k & B (Cancelable Biometrics, Biometric
Cryptosystems, Fuzzy Signature, etc...) ([ZDOW TR T 5, £=/34
A A NV 7 A S B SR T 25 PBI (Public Biometrics
Infrastructure) i 2>V T HFEMT 5,

4860-1029 XE

A& o R

(Creative Informatics Industrial
Collaboration Program I1I)

&

=
el

F—<  [FW AT LOWEN T — 2 5Bl |
ITIRP—E AT SRANT SAADE Jr 72 S\ ED | Bex DEFRHERICE
WTHEHRT AT ARHEIEENIETET RELRD 205D,
FDIINRV AT LB NTIR, 2D 2—F T T 4o 72 B H 2 —5
VT 420, 24 BB O @Al ATER R OB TD,

DD, VAT AL TER DT — 4 EIE - T T HZE T,
LEEMIIR Y AT BB il i % T+ D EAR - S EAF O EmEEN E E o
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AHF T, FWS AT L2058 E HIC BT BIEHRINE - 5 ORI
7280 B O R OB BLOERETT,

BARAZIE, FROIORIN w2 E2 N, T —Z v ZED KRB 2T I
PHDORBEDEH T —4 DINEERR, TDT —H DI LB REEFIK D
B E RS IOV TR ET T,

< RTF BaY D A — AT

S N T TS R N — VB
“ITYRAL T ORERE LT

KRB 57 R —b AR A

RERITEFETITONDN, FEHIZIGE  HARFECORBZ T2,

Title: Operation data analysis for information system management
Along with the prevalence of cloud services and mobile devices,

the responsibilities of information systems in our life and society have
been becoming more and more important.

Such systems need to satisfy requirements for reliability such as
scalability to handle massive user traffic efficiently and 24/7 service
availability.

Therefore, it is quite important to analyze various types of operation
data collected from systems so that

we can utilize the analysis results to realize stable systems under
ever-changing situations.

This course covers latest work and trend in techniques for collection
and analysis of system management data and discussion regarding
these technologies,

including the following topics.

- System log message analysis

- Network monitoring by high-speed packet capture

- Configuration management and analysis for cloud computing
infrastructure

- Case examples of failures in cloud services

While this course will be provided in English, assignments can be
submitted in either English or Japanese.
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Many new services supporting our daily life composed of multiple
systems via internet are prevailing. Society is increasingly dependent
on software systems. Software failures and data incompatibility can
cause or contribute to serious accidents that result in death, injury,
serious environmental damage, or major financial loss. Such
accidents have already occurred, and, without intervention, the
increasingly pervasive use of software — especially in arenas such as
transportation, health care, and the broader infrastructure —may
make them more frequent and more serious. In the future, more
pervasive development of software in the civic infrastructure could
lead to more catastrophic failures unless improvements are made.
On the other hand, so far worldwide research and studies have been
suggesting us that software-related accidents are usually caused by
flawed requirements; incomplete or wrong assumptions about
operation of controlled system or required operation of computer, and
unhandled controlled-system states and environmental conditions.
Consequently, merely trying to get the software “correct” or to make it
reliable (satisfy its requirements) will not make it safer under these
conditions. In other words, preventing component or functional
failure is NOT enough for maintaining or realizing system safety and
security. This is a reason why currently systems engineering is
coming to be focused on instead of conventional software engineering.
In order to help the students understand the key technological issues
for realizing dependable IT systems as public and socio-economic

43593_100;;%52 —— infrastructures, topics will be lectured by experts who are at the
giéiij{:ﬁ%ﬁfg JE%L/?;)IT“/ 2 forefront from the following 3 aspects in this course.
F L RO ¥ A B 9|1 Integrated systems as a social infrastructure - a large scale

M 1% % —|interconnected SoS (System of Systems) and Cyber Physical Systems
A B = &P

2) Open data and interoperability infrastructure of Japanese e-
Government

3) Systems Engineering for Cyber Security and System Safety

(Special Lecture in Information
Science and Technology I E

(IT Systems as Public and Socio-
Economic Infrastructures))

Schedule

1) Outline and background of the course

2) National Strategy for Open Data — Why many countries want to
take “Open data” strategy

3) Technical basis and community activities for “Open data”

4) Semantic interoperability for e-government systems

5) Long way of seeking character code interoperability for Japanese e-
government systems

6) Technology and standardization for “Big Data”

7) New era of integrated systems interconnected across industrial
sectors and consumers

8) What is “Integrated Systems”? — Smart Community, IoT, M2M, Big
Data

9) Software engineering and systems engineering

10) International comparison of certification regimes for software
systems safety and dependability

11) Construction by Correctness — a cutting edge of model based
development technique and solution for coping with complexity

12) From the Whitepaper on Information Security 2014 — the latest
report of security incidents and diversifying cyber threats

13) International scheme for IT security evaluation and certification
base on ISO/IEC 15408 (Common Criteria)
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This course introduces the principles and methods of reversible
computation, and discusses its relation to other computing paradigms.
The course covers reversible computing principles at all levels of the
computation stack ranging from reversible logic circuits and
architectures to reversible computing models, programming
languages and algorithms. It surveys the state-of-the-art in this area,
and introduces students to current research trends

and open problems. With this course, a graduate student

will be able to follow the scientific literature in this area,

4893-1007 XE use and design simple reversible systems, as well as understand
g iR s I = | Robert  Glueck reversible computation principles on all levels of the computation
(Special Lecture in Information stack.

Science and Technology VIE) Contents

- Introduction to reversible computation, the physics of computation
Reversible Turing machine (RTM), Bennett's trick, and
computability

-Reversible logic circuits (e.g. Toffoli gates, Feynman adder)

+An abstract processor architecture for reversible devices

+Forward and backward deterministic programmming methods
‘Reversible high-level languages and invertible self-interpreters
*Program inversion and reversible computing

-Relation to other computing paradigms
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Using unexplored data sets, students will learn how to apply their
data analysis skills in practical settings. Students would be divided
into groups investigating data provided by leading companies.
Starting from basic data analysis and discussion with the companies
who provided the data, students would experience the key steps
towards successful implementation of data science technologies. At
the end of this course, students would have the opportunity to present
their findings and solutions in front of the companies who provided
the data. Credit from this course is required for completing the
UTokyo Data Science School Applied Program. Students are required
to attend the first class session in order to form groups and receive
important information about the course from the instructor.
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