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Towards the Establishment
of Fundamental Technologies
in the Information Age

Advanced information processing and communications are indispensable

for our society to prosper in the 21st century.

Information processing devices typified by computers are called upon

to achieve high performance and be highly functional and compact.

In communications, we should be able to enjoy high-speed, reliable transmission
of a vast amount of multimedia data anytime, anywhere.

The Department of Communications and Computer Engineering supports

the development of future technologies in the fields of information processing

devices and digital communications.




Department of Communications and Computer Engineering

"Invisiblizing" software

Some people say "Software weighs nothing." What do you think? Here is an
anecdote from 1960s, at the dawn of the computer age: "How much does the
software on this airplane weigh?" "Nothing." "That's ridiculous. It costs a million
dollars and doesn't weigh anything? What about that deck of punched cards? It
does weigh something." "See those holes on the cards? Those holes are the
only part of the software that actually goes into the plane."

Some people say "Software is invisible." What do you think? Well, even if it is
holes, it's very questionable that software is really invisible. Indeed, software
bugs frequently annoy us, making software "visible". Software---especially one
that works as part of social infrastructure---should be so invisible that we don't
even notice its existence.

Our research group conducts a wide range of research to contribute to improv-
ing safety and dependability of software, thereby "invisiblizing" software. We
develop new programming languages and automated program verification
techniques based on theory of computer programs, which we also study.

The Department of Communications and Computer Engineering focuses on
education and research in areas such as future computer systems, communica-
tions, and integrated systems, which are also "invisible" infrastructure technol-
ogy. Broad topics ranging from academic research to cutting-edge industrial
problems are waiting to challenge you. Why don't you aim for being a "world-
visible" researcher at our Department?

IGARASHI Atsushi

Department of Communications and
Computer Engineering

He received his BS,, M.S, and Ph.D degrees from Department of Information Science, University of Tokyo in 1995, 1997,
and 2000, respectively. He joined the faculty of Graduate School of Informatics, Kyoto University in 2002 as a Lecturer
after two years as a Research Associate at Graduate School of Arts and Sciences, University of Tokyo. He became an
Associate Professorin 2006 and a Professor in 2012. His main research interest s in principles of programming languages.
He received the 20th Japan IBM Science Prize in Computer Science in 2006, the Young Scientists' Prize, the
Commendation for Science and Technology by the Japan Minister of Education, Culture, Sports, Science and Technology
in 2009, the 1st Microsoft Research Japan New Faculty Award in 2009, and the Dahl-Nygaard Junior Prize in 2011.
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[ Divisions and Groups

| Division | Group Research and Education Topics Professor

Logic Circuits, Algorithms

and Complexity Theory Logic Circuits, Algorithms and Complexity Theory

I Computer Engineering

Computer Architecture TAKAGI Naofumi

Superconducting Processors

Programming Language Systems and Parallel )
Processing IGARASHI Atsushi

Communications

Systems Engineering Digital Communications

‘ Arithmetic Circuits, Embedded System Design, and
‘ HARADA Hiroshi

’ Computer Software

Communication Systems

Integrated-Media

Communications MORIKURA Masahiro

Integrated Transmission System and Applications

Intelligent Communication | Design and Performance Analysis of Highly Efficient

Highly Reliable and Secure Broadband Digital ‘

Networks Information Networks
Integrated Systems Processor Architecture and | Large-scale, High-performance Information Circuit SATO Takashi
Engineering Systems Synthesis Architecture, and Design Technology

Integrated Circuits Design | Design Technology of High Performance Large-scale ) .

Engineering Integrated Circuits ONODERA Hidetoshi

. ! High-speed and High-precision Digital Signal
’ Advanced Signal Processing Processing Methods SATO Toru
ga_dlo Atnzz;;_)lljetrlg) Remote Sensing Engineering | Atmospheric Measurement and Geophysical YAMAMOTO Mamoru
ciences thiate Environmental Information by Radio Waves, Light,
Atmospheric Observations | and Acoustic Waves Using Electronic Engineering TSUDA Toshitaka

[ Graduate Curriculum

Courses for the Master's Program

Courses for the Master's Program Advanced Study in Communications and Computer Engineering |
Theory of Discrete Algorithms Advanced Study in Communications and Computer Engineering Il
Digital Communications Engineering Introduction to Algorithms and Informatics

Information Networks Computational Intractability: NP-completeness and Integer Programming, with Scheduling Applications
Integrated Circuits Engineering (Advanced) Design in ICT

Theory of Computational Complexity Hardware Algorithm

Parallel Computer Architecture Transmission Media Engineering (Advanced)

Parallel and Distributed Systems Integrated System Architecture and Synthesis

Digital Signal Processing (Advanced) System-Level Design Methodology for SoCs

Formal Semantics of Computer Programs Atmospheric Measurement Techniques

Optical Communication Systems Remote Sensing Engineering

Courses for the Doctoral Program

Seminar on Computer Engineering, (Advanced)

Seminar on Communication Systems Engineering, (Advanced)
Seminar on Integrated Systems Engineering, (Advanced)

Seminar on Radio Atmospheric Science, (Advanced)

Seminar on Communications and Computer Engineering, (Advanced)

[ Teaching Staff

Professors

TAKAGI Naofumi; IGARASHI Atsushi; HARADA Hiroshi; MORIKURA Masahiro; SATO Takashi; ONODERA Hidetoshi;
SATO Toru; YAMAMOTO Mamoru (S); TSUDA Toshitaka (S)

Associate Professors

LE GAL Francois; TAKAGI Kazuyoshi; SUENAGA Kohei; MURATA Hidekazu; MATSUMURA Takeshi; YAMAMOTO Koji;
SHINKUMA Ryoichi; ISHIHARA Toru; HASHIGUCHI Hiroyuki (S)

Assistant Professors

TAMAKI Suguru; TAKASE Hideki; UMATANI Seiji; MIZUTANI Keiichi; NISHIO Takayuki; HHROMOTO Masayuki; TSUCHIYA Akira;
FURUMOTO Jun-ichi (S); YABUKI Masanori (S)

Research Institute for Sustainable Humanosphere
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Computer Engineering

Enhancing the performance of computers is a clear challenge for the age of advanced information. Our
goal is to respond to this challenge by conducting research and education on advanced technology for
computer systems, including computer architectures for massively parallel information processing and
fundamental software such as logic circuits, operating systems, and programming language systems.

Logic Circuits, Algorithms and Complexity Theory

The challenge of difficult computational problems

Our main education and research theme is the design of algorithms for efficiently solving
problems by computer. An algorithm is a procedure for solving problems automatically on
computers. Arithmetic operations can be performed using logic circuits, or if it is a high-level
operation, using a program. Computing the value of pi (1) is a typical example in which computers
perform well. On the other hand, scheduling problems, such as time schedules for schools or
trains, are known to be computationally difficult problems for computers. We are meeting the
challenge of such difficult computational problems from an algorithm engineering standpoint so
as to enable computers to make increasingly significant contributions to society.

[Associate Professor: LE GAL Frangois, Assistant Professor: TAMAKI Suguru]

Computer Architecture

Advanced computing mechanisms and design technologies

We conduct education and research on high-speed and low-power computing mechanisms
of the next generation and design technologies for them. Our research topics include
arithmetic algorithms suitable for FPGA (reconfigurable hardware device) implementation,
software-oriented design environment for embedded systems based on programmable
SoCs, system software technologies for low-power embedded real-time systems, and,
logical design and design methodologies of superconducting microprocessors/accelerators.

[Professor: TAKAGI Naofumi, Associate Professor: TAKAGI Kazuyoshi,
Assistant Professor: TAKASE Hideki]

CORE e4: the world's first

superconducting RSFQ stored-program

microprocessor

Computer Software

Theory and Practice for Efficient and Dependable Software

Centering around programming languages, we conduct research and
education on theory and practice for building highly efficient and dependable
software. Our main focuses are on theory of program verification techniques
based on mathematical logic, such as type theory and model checking, and
the design and implementation of high-level programming languages, backed
by rigorous foundations.

[Professor: IGARASHI Atsushi, Associate Professor: SUENAGA Kohei,
Assistant Professor: UMATANI Seiji]

1. Understanding computational and
logical aspects of amming

3. Applying theory to building
highly dependable sof tware
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Kyoto University Graduate School of Informatics
Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501 JAPAN
http://www.i.kyoto-u.ac.jp/
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