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[Outline and objectives]

Students will learn organization and structure of compilers
and advanced technologies for realizing optimizing compilers.
Students also learn state-of-the-art theories and technologies
in this field.
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Most modern CPUs can exploit 3-level parallelism: (1) The
CPUs can dispatch multiple instructions from an instruction
stream in every clock cycle to exploit the instruction-level
parallelism (ILP). (2) The CPUs can execute multiple threads
simultaneously to exploit the thread-level parallelism (TLP).
And (3) There are multiple cores in a single CPU chip so
that it can execute multiple programs in parallel to exploit
the job-level parallelism (Chip multiprocessors). To achieve
high-performance in scientific computations, Wallace Tree,
Goldschmidt algorithms and Newton-Raphson algorithms are
used to speedup the operations of the multiplications, division,
and square root. For computer/CPU design, the Verilog
HDL (Hardware description language) is widely used by
both academia and industry. For the supercomputer design,
the low-cost high-performance interconnection networks are
required. This lecture will cover all the contents mentioned
above.

(BZEBE]

Through this lecture, students will learn how to design high-
performance CPU/computer in Verilog HDL, including ALU,
FPU, caches, TLB, MMU, I/O interface, and interrupt/exception
mechanism. After finishing the lecture, students should
become a professional in Verilog HDL and in CPU designs.

[COBELEERIET D ETERENT « 7AVRY O —ITRE Iz
EDRENEBBTI LD TED D (ZRUBENE EZUABERE
ICBARE NS ERE EDEE) ]

[(REDEDH EFHE]

The contents of the lecture include technology and per-
formance evaluation, instruction architectures, pipelining,
floating point adder design, Wallace Tree, Goldschmidt
algorithms, Newton-Raphson algorithms, FPU/CPU design,
multithreading/multicore CPU design, cache and TLB design,
PS/2 Keyboard and mouse, VGA controller, I12C Bus, and
interconnection networks. In the last class, students will
present their work related to this course.

(79547T5—=20 (GN—FTF1RAvyar, T4X— %)

DEHE]
7 L /No
[Z4—=IWRKT—7 (BHTOEREE) DEH)
7 L /No
(1 %EtE)
[l == W
1 Performance Introduction, computer
Evaluation performance evaluation, and
MIPS ISA
2 RISC-V ISA and RISC-V instruction set
CPU Design architecture and RISC-V
RV32IM CPU design
3 Pipelining and Pipelined CPU design,
Precise Interrupt interrupts, and exceptions in
pipelined CPU
4 Floating Point IEEE 754 floating-point
Adder Design formats, FPU addition and
subtraction
5 Wallace Tree Multiplication and Wallace

Tree Circuit

6 Goldschmidt Goldschmidt division and
Algorithms square root algorithms
7 Newton-Raphson Newton-Raphson division and
Algorithms square root algorithms
8 FPU/CPU Design Advanced CPU/FPU
(floating-point unit) design
9 Cache and TLB Memory hierarchy, cache,
MMU, TLB, and CPU design
with caches and TLBs
10 Multithreading Threads and multithreading
CPU Design CPU Design
11 Multicore CPU Cache coherency protocols and
Design Multicore CPU Design
12 Input and Output Memory-mapped I/O, keyboard
Systems and mouse, VGA controller,
and I2C Bus
13 High-performance Supercomputers and
computing interconnection networks
14 Presentations Present your theme

[(REEESNOZE (ERFE - 7Y - BED)]

Write Verilog HDL codes for CPU/computer system design and
prepare presentation slides. On average, it takes four hours to
finish weekly assignments.

[ X+ HFE))

Online materials

(BEE]

1. Computer Architecture: A Quantitative Approach, Sixth
Edition, John L. Hennessy and David A. Patterson, Morgan
Kaufmann Publishers, Inc. 2017.

2. Computer Principles and Design in Verilog HDL, Yamin Li,
John Wiley & Sons, ISBN 978-1-118-84109-9, 2015.

(R AEEEME DA ik & %]

1. Participation and discussion: 40%

2. Presentation: 60%

[ZEDERELSDTRDE]

None

(B4 P HEfE T N E 3R]

Bring note-PC to the lecture
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[FxX b+ HFB)]

VBT BRI Tl A

(BEE]

TR, VHsle, AN, [ABISERS 5 % ], 453715, ISBN978-
4-320-01951-5

[RIBEFFED S % & B %]

LR= N BLUEENOEBRELZZEL, REIHITT 5.
[BEDEREFELSDTDOE]

Rz L

[Outline and objectives]

In this course, you will learn various cryptographic technolo-
gies such as cryptosystem, authentication, and so on.
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(BEOBELEHN (FE2sd)]
We study Functional Programming and Category Theory.

(BEEE]

Students will acquire working knowlege of category theory via
programming with Haskell. Basic notions such as functors,
natural transformations, adjoints, Kleiski triples, and monads
are fully explained.

[COBEEBET S ETEREDT « T7AVRY I —ICREN L
EDBENZBETHCENTE 2D (RUBEME ER2ABEHH
ICHAREShZERR L DOFE) ]

[(REDOEDH EFHE]
After basic materials are presented, students are asked to
write Haskell code to implement abstract concepts according
to concrete examples.

(79547 5—=209 (GN—FF1RAvar, F4N—+%)

ES )|

&1 /Yes

[Z4=IWRT—2 (ZHTOXREE) DOXENE)

7% L /No

[#=EtHE]

] Pabniet NE

1st Introduction The goals of this course is
presented. Students will be
able to decide whether to
enroll in this class or not.
Text: Lec01-02

2nd Programming Programming with Haskell.

Categories Implementing examples in

Lec01-02

3rd Products The concept of products are
explained.
Text: Lec03-04

4th Programming with  Students write programs with

Products tuples, implementing
examples in Lec03-04.

The concept of coproducts are
explained.

Text: Lec05-06

6th Programming with  Students write programs with

5th Coproducts

Coproducts the Either type constructor,
implementing examples in
Lec05-06.
Tth 10 in Pure I0 in Haskell is explained.
Languages Text: Lec07
8th Monads Monads are explained.
Text: Lec08

9th Abstract Data Types Trees, stacks, queues, and
other standard data types are
viewed from category theory.
Text: Lec09-10

10th Programming Students write programs that

Abstract Data Types implement various arrows in

sample categories in Lec09-10.

The concepts of functor, the

category of functors, and

natural transformations are

introduced.

Text: Lec11-12

11th Categories of
Functors

12th Programming with ~ Students write programs that
Functors and implement various functors in

Natural examples in Lec11-12.
Transformations

13th Kleisli Triples and  The concept of Kleisli triple is
Monads introduced with various

examples.

Text: Lec13 and Lec14
Students write programs that
implement various notions
such as state, continuation,
and other functors.

Text: Lecl3

[(BERENOZE (EFEFEE - 678 - BES)]

Perform all the tasks that are assigned in class. Students are
encouraged to do pencil-and-paper calculations in all examples.
On average, it takes four hours to finish weekly assignments.
[FxZX b+ EHFB)]

Materials will be available on-line.

(B2E]

Learn You a Haskell for Great Good!, Miran Lipovaca, No
Starch Press.

Haskell — the craft of functional programming — 3rd edition,
Simon Thompson, Addison Wesley.

[RIBEFFRD S % & B %]

Contributions to the discussions in class (50%). Talks at the
presentation meetings(50%).

(ZEDBEREISORDXE]

Lots of drawings are added to visual aids.

CTTEI ARSI

PC

[ZDDEEEIF]

None

14th Programming
Kleisli Triples

[Outline and objectives]
We study Functional Programming and Category Theory.
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The topics include

- explaining advanced Al techniques

- introducing the state of the art AI techniques
- solving some real world problems

(BEBE]

The objectives of this course are to make students master the
basic principles of Al, learn advanced Al techniques, know the
state of the art Al researches, and able to solve the real world
problems with what they have learnt.

[COBELERBIET D ETERENDT « 7AVRI O —ITRE Nz
EDBENEBETZENTE D, (RUBERE E2MBEH
BRI NASERE EDEE) ]

[(REDEDH EFHE]

This course is to review the basic AI techniques such as
problem solving algorithms and reasoning mechanisms; to
learn some advanced AI techniques such as decision trees
and rule based systems; to practice Al programming such as
Al programming in Java; to apply what they have learnt to
the real world problems; to introduce current hot topics and
approaches in Al fields approaches such as big data mining and
smart systems.

(7074 T5—=20 (JN—TFTF1XRhvoar, T4N—1%)
QS

1 /Yes

(Z4—=NWFT—7 EATOEEE) OEH]

7% L /No

[BEEHE]
[A] T
% 1[0 Introduction

N%
Overview of Al, History of Al,
and the state of the art of Al

% 2 [l Problem solving Searching for solutions to a
problem
% 3 [l Application of Each student selects a search
problem solving problem topic to solve with a
problem solving algorithm
% 4 1 Reasoning Knowledge representation and
inference mechanisms
-forward chaining
-backward chaining
% 5 [0 A decision-making A rule based system
system -identification decision tree
-from a training data to a
decision tree
-from a decision tree to refined
rules
% 6 [l Decision-making Each student proposes and
under uncertainty  implements a small
decision-making system with
learnt reasoning mechanisms
% 7 [ Mid-term Students make presentation of
presentation their work on searching for a
solution system or a
decision-making system
% 8 M Big data mining clustering, classification,

knowledge discovery

FEATH © 2020/5/1

5 9 [nl Supervised/unsupervised/semi-
supervised learning and
transfer learning

Weka, Google tensorflow, etc.

Machine learning

%10 |5l Machine learning
and big data mining

platforms and

systems
% 118 Machine Learning  Neuron Networks, Back
Algorithms Propragation, CNN, Deep
Learning, LSTM
% 12 [0 Introduction to IoT  Foundamental issues related

and Block Chain
Human-like
cognitive computing
and associative
memory modelling
Final term project
presentation

[(REFENOZEE (EREFE - 58 - BES)]

Students should be able to search for research articles and
read them. On average, it takes four hours to finish weekly
assignments.

(%X b HFE))

[1]. “Artificial Intelligence - A Modern Approach”, Stuart
Russell and Peter Norvig, Prentice Hall.

[2]. “Java IC L DHIBET T 7T I V77, B SR,
(BEE]

[1]. Rule-based Systems and Identification Trees, http:/ai-
depot.com/Tutorial/RuleBased.html

[2]. Data Mining: Practical Machine Learning Tools and
Techniques, Han H. Witten, Eibe Frank, and Mark A, Hall,
Third Edition.

[3]. Neural networks and deep learning related web sites

[4]. Distributed reading materials

[RIEEFED S % & B %]

Evaluation on students is based on assigned exercises, Mod-
term presentation and report, and Final term presentation and
report.

[BEDEREFELSDTDOE]

interactive learning is preferable.

to Al

KID model and associative
memory and recall models and
mechanisms

5513 [l

55 14 [n] presentation of their solution

to a real world problem

au g1t
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HEALFTRE OHERIPALA 2 RIS A L2 HFEL LT, £
FHERE LD, BTN T X LOHGENIERE EBIRD/$T X —
¥ ThHFST) REHRPERZ M T /37 A= ThHbA /) N—
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TFHEEM D) ¥ — D % BB L 2FEREE, SAEEICIED (FiE
S HITHEALETEOETMET I L TF 5. Web 225 AT-L72 70
77 bk G IR D R AT SRRSO B L CHEE
LY AT LAOHREZFD Do

You will learn the advanced theories of evolutionary com-
putation including (1) Theory of genetic algorithms such
as takeover time and innovation time, (2) Design for the
building block, (3) Linkage learning and linkage identification,
(4) Estimation of distribution algorithm, and (5) Parallel
evolutionary computation. You will experiment and discuss by
using a prototype program obtained from several Web pages
and/or read a paper by turns, and learn about evolutionary
systems.

(79547 5—220 (FN—FF1Rhvar, F4N— %)
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1 BREOTE - HEBEIT T Lo KIFEOMHEN - B S ORER
MR IE, ZBIco & 4 A @k LET

2. HORLE CHRNEE BT LS E O (RICTEFHEORL) THANS
ELE e
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RIFEOHS - FEHHEOZER B EEE, KFHEIZOE 4 KR %12
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[F%ZX b EHFED)]

[1] BEEA 2% TR 7V X4 ] FHALHA (2008) (Munetomo,
“Genetic Algorithms”, Morikita-shuppan, 2000.)

(B£E]

[1]1 D.E. Goldberg, “Genetic Algorithms in Search, Optimization

and Machine Learning”, Addison-Wesley, 1989.

[2]1 b8 @ (Wi 7 )V T) A4 1~4] ¥R (2000)
(Kitano, “Genetic Algorithms I - IV”, Sangyo-tosho, 2000.)

[3] AH #F [ AT A4 ] BHaHdii i (2000) (Arita,

“Artificial Life”, Kagaku-gijyutu-shuppan, 2000.)

[4] Proc. The ACM/SIGEVO Genetic and Evolutionary

Computation Conference, 1999 - 2019.

[5] Proc. The IEEE Congress on Evolutionary Computation

Conference, 1999 - 2019.

[5] #EALFHESASTCGE. ¥ Y RY Y Ak, B X OHEARUE

[RABETE D% & B

LAR—b (60%) 3L UFHE R GEREMIKI P BN ERI 2 &)

(40%)

reports and presentations in the class

[2ENERELSNDTDE]

WA H 2 RBBOFENS BB . 20 L9 LFEOREI AR
T oA D B 720, Al (BISBEEO N A 5> AW) IZHIR
BHOFHZ LT\b,

210 [0l Faik 9

511 0m EER 1

5512 10 FEER 2

5513 Il R 3
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B2 L

[ZofnEEHEE]

PABZE U C RSk (FICEFFOML) A CHFEZHADTY
5)TENHYET,

[Outline and objectives]

While conducting lectures in textbooks, understand the
theoretical foundations of genetic algorithms, design methods
considering building blocks, learning and identification consid-
ering linkage between gene loci, methods based on distribution
estimation, and parallelization methods of evolutionary com-
putation, it aims to learn about the theoretical framework and
application of evolutionary computation.
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fie OEHAYBICEZ 2FTa Y ¥ a— F i EICFERT 2 THAL
DOFA & MRIE BB 5.

[BEEE]

WAL DR OB 2 B L, WAL RIS B el o Sk 2 A T
FMTEDLEDIIRD.
[COBEEBET D ETEBENT « 7OVKRI S —ITREN
EDEENEBBITIEHLTED D (ZRUBEPEERZUABERE
ICBBRE NS ERE EDEE) ]

[REDEDH EHE]

FHORIZETIIBWTE, FIXEKITT—%, BRYF—%, K
WD S % BIEH, 77 THED S % B EHAR L0 T — 7 RIEHRD
FEEE LIS U 22 i B LT I oW Tl 9 5. 2ok, WHMLIcE$
LEEDOLE R BGEAHEN L, HURBERMMOBEBE L#ERT S
L EREU T oOBmMELREL, LR-MIFED L.

(7054 T5—=20 (GV=FTF1ZXhyar, T4X—+%)

ES )

1) /Yes

[Z4—=IWRT—7 (ZHTOREE) OE]

7 L /No

[REEtE]

] T—< WNE

1 AL &L ? W

2 ZWICT —F OWHAL ZRICT — & D720 O AL

3 FEPET— 5 O IEPE T — & D70 0L

it i

4 BRFT— & OWHEAL BERE 7 — & D729 O LFAT

5 KA s oW HAL KREEED S 7 BIEMO 720 O]
ALHAlT

6 7 I7BEOTRAL 7T TRHEEN S R DEROIDO
TR LFART

7 X REA T HAL =L OxFERIZHED AR
it

8 KHBEHROTHAL  KBE R IFERD 72 O W HA LT

9 BlErynT Ak BHEW T — 7 O 728 O WAL HHiT

10 AL L H AL 2 VW 72e Y A7 4

11 SCHkAE AT (1) ARALIC B % SCRkE A

12 SCHEARA (2) TR BE 3 2 SCHAA A

13 SCHRARAT (3) THALIZBE S 5 SCHEE A

14 SCHARAT (4) WHALIZBE 3 2 SCHkE A

[(REEESNOZE (ERZE - 7Y - BED)]
WHALICBE S B It DR T FEA, FERER L LR — 2 BT 5.
Al - ERFORERRILEEL, ZBIZOE A REHEEEE T2,

(%2 &HFB)]
HYFEDPER L2282 Y = 7 L TRATY 5.

(BEE]

PENZIL U TS 5.

[ AESEmD T ik & H#E)

HERELE-MIMZ, BETOBMOES, BHEZZEL, £

BHNHWT 5.
[2EDEREH,SDRIE]
Bz L.
[BAEDER T N EHERM0]
/5.7 — 1+ PC %l 5.

[Outline and objectives]

Students will overview the technology of visualization that
displays various data on computer screens so that people can
see the data.
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7T MEREELMBISHEEMA LTSI VSR
T % Scala DERIZOWTHEYE T, Scala iE Java % N— A2
WEEIR S N/ 70 7T I V7V FiETT . Java OREEAED L5
IR ENT-ONEFRIENTEET,

(BEEE]

Scala # Wi 707 8 %2F L X920 F3, 72,
BRI & JEBI BB DR & 31T B 720 OEBERIRE 2 B2 T £
o 70T I VT ETEERME L & 2P RHETRICOWT, i
HATEL LR T,

[COREERET 5 ETERBEFEDNT « T7AVRI I —ICRENL
EDBENZBETHCENTE 2D (ZRLUBREME EX2MABRETEH
ICAREhAZERR & DE) ]

[(BEDEDH EFHE]

2L, ROOHMEFH LT, Scala 1 ¥ 7Y ¥a /845
7% EDOREKRH NS EERE LI OWTHEE LT, F0%ITiE
R . BE S Scala DYFBIN L HEFEIC O W TRAE L., ¥
N A—FEENT, ZHEEORTTLEYTF—Ya v EITVWE
T TLE¥YF—3arTld, HiZ Scala DEREZ BT 5 2 & 12
LEESLT, ATV MERREIL L COMEDT. %%
EHRPELMIIT LI EIRDLENT T,

(795747 5—=20 (TN—FF1Rhyyar, FT4X— %)
ES )

1) / Yes

[Z4—=IWFT7 =7 (#HTOEBE) OEH)

7 L /No

€5 = yT) |

m] T W%

% 1 Scala OBEE Scala SiEDA » ¥ — 7)) ¥ Dl

By, A0 T N OFEITHE
TUNRANTERERFTET,

52 [ FARE L HET scala DFEAREL, 1) 7T )ViIZDONn
THUIFET,

% 3 Il Scala OFEAH: var & val ®;E\>, foreach,
while, if, def, tuple 7z & DR
HELIZOWTETE S,

%4 e scala OFEERIC OV TH U FE
o FRYRIOF & BHREIATT
WIZDOWTHEEL 3,

B5M IR F TV s b class EEISMZ, Yy
7T 27 %S object EFE
FEOET,

el BfLru—Tx BEBoEz )L, B TR
70— X IZOWTELFET,

TR alrvar List, Array, Map, Set Offi\» 75
¢ . mutable & imutable ?i&E\>
REIDODWTELET,

%8 for :. if I, map for 3. if 3 X° map O#E L F)
FAHEIZOWTENET,

559 [l KK L trait trait DA, I v 7 AL VA
D AT = AL FFEVET,

B10M r—RA7 T A r—A2 5 A& &R
DWTHTET,

BILE 8y —r=vF match 3, EHEHZ IO
THUPFET,

12 A7y & XML scala |2B1F 5 AT D)k
XML O IZDWTHETE T,

13 BT X—F LA BMo/8T X — S G A N —

VN— IZOWTHTE T,
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B1alml WATTRrIIyT Ty —%IILOHET S scala T
R AT IO ST Y S OF
EEFDET,

[(RERFENOZE (EHFEFEE - 7Y - BEF)]

KIZHEO M - FREFEOFERHIFEIL, KBIZOE 4 e 24
#ELET,

TVLEYT =¥ a v OMEfFED7-012, Scala DHEFEIZ DOV CHATH
HELET, /2, BFRCTTCEEBREM STV a— FofE
BaITVE T, OB TEM L LT, Scala DIFEAIHERE % FIH
L7za—F&, Z203HEFHR VLR MEROFET, INEREK
TLIOOHTEFEELELELE T,

(%2 b+ &EH#B)]

T rIA4 TR AR

(B£E]

%A Mv:Scala A7 —F7NV7T0ar 53782,

#%#: Martin Odersky (%), Lex Spoon (3), Bill Venners (3%),
A K— FEB), KE 2R (o), KR S5k @IER)

HIRR4E: 2011 4

Wik £ TV AT x5y

(RAEEEE DS % & B %]

ZHEANORBIISINGEE (10%)

TLEYT—a v (40%)

L AR — Mg (50%)

[(ZEDERELISDRDIE]
ZEQOTUTTIVTAXFVEBOONS L) BENCERTY T
LHEEHERT,

(B4 P HEGR T N & 3R]

v b =2 &FIH

WEIZIE - M PC VS

[Outline and objectives]

Students learn Scala language which is an object-oriented
language and also a functional language. Scala is a program
language extended from Java language. The students can learn
how scala solved problems existing in Java.
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(BEOBMELBH ([Fz225h)]
The course attempts to provide a unified overview of the broad
field of advanced networking and computing technologies.

(ZEBE]

Students are expected to understand the latest network
technologies including wireless WAN, LAN and PAN, ad hoc
and sensor networks, and the next generation of the Internet,
as well as the state of the art in advanced computing such
as P2P computing, grid computing, cloud computing, fog/edge
computing, ubiquitous/pervasive computing, autonomic com-
puting, trusted computing, cyber-physical computing, social
computing, big data, software defined system, etc.

[COBEERBIET D ETEBENT « 7OVRI O —ITRE N
ENBENEBETI LN/ TED D (ZRUBENE ERABELH
ICBARE N AR ERE & DORE) ]

[(REDOEDH EFHE]

The course covers new paradigms of representative networks,
communications, and related computing technologies. The
course starts from a general introduction on the current trend
of networking, and then detailed discussions of a variety
of networks and communications, to the newest computing
technologies. Students will write a class report after each class
in the first part. Every student is required to choose one related
topics to investigate, write a final report and finally present it
in the class.

(7054 T5—=20 (GV=FTF1ZXhvar, T4X—+%)

10 Green Computing
and Affective
Computing

11 Discussion on

Preparation of
Presentation and
Reports

12 Presentations &

Discussions (I)

13 Presentations &
Discussions (II)

14 Preparation of
Reports

Green computing, edge
computing, emotional
computing, personality
computing

Cloud/Fog/Edge Computing,
Internet of Things, Social
Computing, Cyber
Technologies, Software Defined
Systems

Specific topics in
Cloud/Fog/Edge, IoT, SDN,
SocialComp, Cyber
Technologies

Specific topics in
Cloud/Fog/Edge, IoT, SDN,
SocialComp, Cyber
Technologies

Subjects related to advanced
networking and computing

[(BERRSNOFE (EHEFE - 78 - BES))

DEH)
7% L /No
[74—IWFT7—Y (ZATOEEE) OEH)
7% L /No
[#=EEtE]
fal T W%
1 Introduction Course outline and teaching
approach
2 Network Past, Network technology history,
Present and Future popular networks, wireless
sensor network, ad-hoc
network
3 Next Generational  IPv6 Internet protocol, and
Internet Protocols research on future internets
4 Network Security History and typical security
and Cryptography  technologies in computer
networks
5 Advanced Internet  Grid, P2P, Web Services and
and Web Computing Cloud Computing
6 Ubiquitous/Pervasive Main technologies in Ubicomp
Computing or PerComp
7 Smart/Intelligent Smart objects, spaces,
Objects and environments and services
Environments
8 Big Data, WaaS and Big data problems and
SDS technologies, Wisdon as a
Service (WaaS), Software
Defined Systems
9 Cyber, Physical and Cyber world and cyber

Social Computing

computing, digital-physcial
integrated world, etc.

Read the corresponding materials before a class, browse other
materials related to the class subject after class, write a class
report, present the investigation to a specific topic, and submit
the final report. On average, it takes four hours to finish
weekly assignments.

[FxZX b+ &EHFB)]

Online teaching materials provided by this teacher

(BEE]

*Y. Zhang, L.T. Yang, J. Ma, Unlicensed Mobile Access
Technology: Protocols, Architectures, Security, Standards and
Applications, CRC Press, ISBN-10: 1-4200-5537-2, 2009.

- Y. Zhou and Y. Zhang, Transparent Computing: Concepts,
Architecture, and Implementation, Cengage Learning Asia
Litd, Singapore, 2009.

-Papers in related proceedings and  materials on the Internet
(R AESEE DA ik & B %]

Quality of class reports (40%), final course report (30%), and
presentation (30%)

[(ZEDERENISDRDIE]

Teach more on how to find the latest research papers
(B4 P HEfR T N E 3R]

Bring Note PC
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(R AERFE DT % & B %]

2 MOFREIELR L LA — T BEMICHITT 5. EIRERIL, %
SENTH - 75 E DGR ONEMA 1 &, 1778 L2 EBRES# T
D 5 AEDNIZFER SN LONERI 1 HITH 5.
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PHEIERIFIZIE /- P PC 2 RETH I L.

[Outline and objectives]

3D image is one of the most appropriate topics for handling real
world information and 3D image technology is an integrated
technology established from many element technologies. By
understanding 3D image technology from the viewpoint of
vision and information processing, you’ll understand the
characteristics of integrated technology and think about the
possibilities and future possibilities of new media media.
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[Outline and objectives]
The aim of this course is to help students acquire an
understanding of the linear system theory.
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(BEOBELEHN (FE2sd)]

Practical machine learning:

This course is designed to give graduate students the
fundamental knowledge and practical training of machine
learning techniques for intelligent media processing, and how
to apply them to real world problems.

(EERE]

The goal of this course is to have students familiarized with
knowledge, understanding, and practices of the process and
methodology for machine learning.

[COREERET 5 ETEBEFENT « T7AVRY I —ICREN L
EDBENZBIETH_ENTE D (RLUBREME ERMABRETEH
ICAREhAZERR & DRE) ]

(REDOEDT £TiE]

The course, conducted in English, will mainly consist of
lectures but time will be given for students to work on research
and programming exercises.

(7954 T5—=20 (G=FF1ZXAhvar, T4X—+%)

DEHE]

1 /Yes

[Z4—IWRT7—7 (BHTOEEE) DEH)

% L / No

[#ZEEtE]

] T WE

1 Introduction Introduction to data science
and machine learning

2 Data science 1 Data acquisition

3 Data science 2 Data visualization

4 Classification 1 Basic techniques and
performance measures

5 Classification 2 Generalization and overfitting

6 Classification 3 Advanced techniques and
applications

7 Regression 1 Linear regression

8 Regression 2 Other techniques and
applications

9 Midterm project Project presentation

10 Dimensionality Principle Component Analysis

reduction 1
11 Dimensionality Other techniques and
reduction 2 applications

12 Clustering Basic techniques and
applications

13 Deep learning Introduction to neural
networks and deep learning

14 Final Project Project presentation

Summary and discussion
(BEFEAOFE (EFERE - 7Y - BES)]
Reading, research and programming assignments.
Standard study time outside of class for preparation and
review: 4 hours.

(7% 2+ &EFE)]

Course materials will be provided in class.

(B£E]

Andreas C. Miiller, Sarah Guido, "Introduction to Machine
Learning with Python: A Guide for Data Scientists," O'Reilly
Media, 2016.

FEATH © 2020/5/1

Sebastian Raschka, “Python Machine Learning: Unlock
Deeper Insights into Machine Learning With This Vital Guide
to Cutting-edge Predictive Analytics,” Packt Publishing, 2015.
Willi Richert and Luis Pedro Coelho, "Building Machine
Learning Systems With Python," Packt Publishing, 2013.
[RAEEEE DA ik & B %]

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).

(BEDBRENSDRIE]
(None in particular.

Feedback from students will be encouraged throughout the
course.)

(ZEPERT N Z IR )

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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(BEOBELEHN (FE2sd)]

Image processing and recognition:

This course is designed to give graduate students the
fundamental knowledge and practical training of image
processing and recognition, and how to apply them to real
world problems.

(EERE]

The goal of this course is to have students familiarized with
knowledge, understanding, and practices of the process and
methodology for image processing and recognition.

[COREERET 5 ETEBEFENT « T7AVRY I —ICREN L
EDBENZBIETH_ENTE D (RLUBREME ERMABRETEH
ICAREhAZERR & DRE) ]

(REDOEDT £TiE]
The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.

(79547 5—=20 (GV—FF1RXhvar, T4X—r%)

DEHE]

Y /Yes

[Z4—IWRT—7 (S TOETE) OEH)

7 L / No

[ %EtE)

] T—< WE

1 Introduction Introduction to image
processing and recognition

2 Image processing 1  Image acquisition and
digitization

3 Image processing 2  Point and neiborhood spatial
filters

4 Image processing 3 Frequency domain image
processing

5 Image processing 4 Noise removal and restoration

6 Image processing 5 Segmentation and
thresholding

7 Image processing 6 Morphology

8 Statistical pattern = Bayes decision and economic

recognition gain

9 Image Matching 1 - Semantic Graph Matching
- Uninformed search for graph
matching

10 Image Matching 2 - Heuristic search for graph
matching
- Robust matching methods

11 3D image analysis 1 3D block world recognition

12 3D image analysis 2 3D shape from X

13 Final project Image recognition project
presentation

14 Conclusion Summary and discussion

[(BEEFEAOZE (EHEFEE - 7E - BES)]

Reading, research and programming assignments.

Standard study time outside of class for preparation and
review: 4 hours.

[ X+ &HFE)]

Course materials will be provided in class.

(BEE]

Rafael C. Gonzalez and Richard E. Woods, "Digital Image
Processing (3rd Edition),” Prentice Hall, 2007.

Jan Erik Solem, "Programming Computer Vision with Python,"
Oreilly & Associates Inc, 2012.

C. M. Bishop, "Pattern Recognition and Machine Learning,"
Information Science and Statistics, Springer (October 1, 2007).
(B AEEFME DA ik & B %]

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).
(2EDEREENISDTRDE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

[P D EfE T N X 851

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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Pattern recognition and machine intelligence:

This course, conducted in English, is designed to give graduate
students the fundamental knowledge of pattern recognition
and machine intelligence

(EERE]

The goal of this course is to provide students with knowledge
and understanding of fundamental pattern recognition and
machine intelligence techniques and how to apply them to real
world problems.

[COBEERBET D ETEBENT « T7OVKRI D —ITREh
EDEENEBBITIEHNPTE DD (ZRUBENE EZABRERE
BRSNS ERE EDEE) ]

(BEDEDHFH & FE]

This course, conducted in English, will enable students to
understand the basic approaches to pattern recognition and
machine intelligence problems, which students should learn as
an introduction to real world problems.

The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.
Students are required to work on weekly programming
exercises of CIS programming, such as mathematics and
machine intelligence.

(7957475200 (GN=TF1 XAy ar, F4R—1%)

FEATH © 2020/5/1

ES )|
1 /Yes
[Z4—IWRT—7 (BHTOEEE) DEH)
7% L /No
(#EEtE]
] T WE
1 Introduction Introduction to pattern
recognition and machine
intelligence
2 Statistical Pattern - Features and Their
Recognition 1 Distributions
- Feature Vectors and Feature
Space
3 Statistical Pattern - Likelihood and the Bayes’
Recognition 2 Law
- Feature Space, Principal
Component Analysis and
Eigenspace
4 Statistical Pattern = Economic gain and ROC curve
Recognition 3
5 Statistical Pattern = Clustering and thresholding
Recognition 4
6 Structural Pattern  Pattern Recognition by Syntax
Recognition 1 Analysis
7 Structural Pattern  String matching
Recognition 2
8 Structural Pattern = Formal grammar and parsing
Recognition 3
9 Matching by - Model-Based Matching
Invariances - Perspective Invariants
10 Machine learning Machine learning toolkit

for pattern
recognition 1

11 Machine learning Classification techniques
for pattern
recognition 2

12 Machine learning Neural network and deep
for pattern learning approaches
recognition 3

13 Programming Pattern recognition
workshop 1 programming

14 Programming Practical programming project
workshop 2

[(BEBENOZE (EFEFE - 658 - BES)]

Reading, research and programming assignments.

Standard study time outside of class for preparation and
review: 4 hours.

[F*ZX b EHFB)]

Course materials will be provided in class.

(B2E]

Richard O. Duda, Peter E. Hart, and David G.Stork, "Pattern
Classification, second edition,” Wiley-Interscience, 2001.

C. M. Bishop, "Pattern Recognition and Machine Learning,"
Information Science and Statistics, Springer (October 1, 2007).
Willi Richert and Luis Pedro Coelho, "Building Machine
Learning Systems With Python," Packt Publishing, 2013.

(R AEEEE DA ik & E %]

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).

(BEDBERENSDRDE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(ZEDERT N Z IR )

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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COT500K1

Global CIS Special Lecture 4

RHE =

BTy A4 MV FA—/NIL CIS Rl 4
BT 2 B | BHEERRE - FFERIRE/Spring

(REOBELAHN ([TaZ5h)]

Computer and Information Sciences for global innovation:
This course is designed to give graduate students the
fundamental knowledge of and training for applying computer
and information sciences for global innovation.

(EERE]

The goal of this course is to provide students with knowledge
and understanding of the process and methodology to apply the
asset of computer and information sciences to solve real world
problems through global innovations.

[COBEERBET D ETEBENT « T7OVKRI D —ITREh
EDEENEBBITIEHNPTE DD (ZRUBENE EZABRERE
BRSNS ERE EDEE) ]

(BEOEDHFH EHE]

The course, conducted in English, will enable students to
understand the basic knowledge necessary to apply computer
and information sciences to solve real world problems through
global innovations.

The course will mainly consist of lectures including real case
studies but time will be given for students to work on research,
discussion and programming projects.

(7054 T5—=20 (GV=FTF1ZXhvar, T4X—+%)

DEHE]

1 /Yes

[Z4—IWFT7—7 (EHTORBE) OEH)

7% L /No

(#=3EHE]

] F— NE

1 Introduction Global innovation in 21st
century

2 Innovation 1 Value creation and value
capture

3 Innovation 2 Innovation process and core
competence management
Differentiation for user benefit

4 Innovation 3 Analysis of positioning and

enhancement of capabilities
5 Project workshop 1  Innovation case study

Diffusion of technology and

disruptive innovation

6 Marketing basics 1  Introduction to marketing
theories
7 Marketing basics 2 MOT marketing methodologies
8 Innovation case Birth of personal computer
study 1
9 Innovation case Evolution of the Internet
study 2
10 Project workshop 2  Market creation by technology
11 Product architecture Modular vs Integral
Open vs Closed
Platform leadership
12 Business models - Business architectures and

earning models
- Internet services, Web
marketing and monetization
13 Project workshop 3  Business innovation
14 Summary Globalization of technology
and business

[(RERBENOZE (EFEFEE - 678 - BES)]

Reading, research and programming assignments.

Standard study time outside of class for preparation and
review: 4 hours.

(7% X+ &HFB)]

Course materials will be provided in class.

(BEE]

Clayton M. Christensen, The Innovator’s Dilemma: When
New Technologies Cause Great Firms to Fail (Management
of Innovation and Change), Harvard Business Review Press;
Reprint edition (November 19, 2013).

W. Chan Kim and Renee Mauborgne , Blue Ocean Strategy:
How To Create Uncontested Market Space And Make The
Competition Irrelevant, Harvard Business Review Press; 1
edition (February 3, 2005).

Frederick E. Webster dJr., “Industrial Marketing Strategy,”
Wiley, 1995.

Hugo Tschirky et al, “Management of Technology and
Innovation in Japan,”’Springer; 2005.

(R AESEE DA ik & B %]

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).
[(ZEDERELISDTRDIE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(FEDERT N E M)
Students are expected to bring and use their laptop PCs for
in-class programming exercises and/or presentations.



COT500K1

Business  Application  System Development

I IEfE

PTIAL PN ESRRT TV —2 a2 X7 LEE
HATE 2 BT | BHREIRED - BRRERREE/Fall

(REOBELAN ([TE2LH)]

- The essential way of thinking in developing Business
Application Systems by understanding their definition, aims
and exit criteria.

- The essential way of thinking in using Java for developing
Business Application Systems by understanding the effective
and excellent features of Java.

(BZEBE]

- To master application skills to develop Business Application
Systems by understanding their software architecuture,
system structure, development process and development
techniques.

- Especially to master application skills through actually
developing batch business application programs by using
a Java code generation tool in a seminar of programming
practice.

[COBEERBET D ETEBENT « 7OVKRI S —ITRE N
ENBENEBEITIENTE DD ZRURERE LRARESE
ICBARE N A ERE EDREE) ]

—

BEDEDT EHE]

. Introduction to Business Application Systems and Java

. Outline and structure in Business Application Systems

. Development process for Business Application Systems

. Online system development

. Batch system development

. Batch system programing practice using a Java batch code
generation tool

(7054 T5—=20 (GV=FTF1ZXhvar, T4X—+%)

SO W N

DEHE]

1 /Yes

(74— FT7—9 (EHTOEREE) DOEHE]

7% L /No

[#=EEtE]

il T W%

1 1. Business 1.1 Business Application
Application Systems Systems in Business
and Java

2 1. Business 1.2 Effective and excellent

Application Systems features of Java in developing

and Java Business Application Systems
3 2. Outline and 2.1  Example of Business

structure in Process and Enterprise

Business Architecture Framework
Application Systems

4 2. Outline and 2.2 System Foundations
structure in supporting Business
Business Application Systems
Application Systems

5 3. Development 3.1 Requirements definition

process for Business
Application Systems
6 3. Development
process for Business
Application Systems
7 3. Development
process for Business
Application Systems

3.2 Design

3.3 Implementation and Test

FEATH © 2020/5/1

8 4. Online system 4.1 Online system
development development using Java
9 5. Batch system 5.1 Batch System Design
development
10 6. Batch system 6.1 What is Jaime?
programming
practice using a
Java batch code
generation tool
11 6. Batch system 6.2 File-to-File Pattern

programing practice Generation
using a Java batch
code generation tool
12 6. Batch system 6.3 Control Break Pattern
programing practice Generation
using a Java batch
code generation tool
13 6. Batch system 6.4 DB-to-DB Pattern
programing practice Generation
using a Java batch
code generation tool
14 7.Report Test
Problems

[(BEBENOZE (EFEFE - 658 - BES)]

- Object-Oriented Analysis, Design and Programming

- Java Programming in Eclipse

Standard study time outside of class for preparation and
review: 4 hours.

(7% 2+ EHFE)]

See References

(3£E]

- Foundations of Business Systems,by P.O.Flaatten, et al 1989,
The Dryden Press.

- Software Engineering: Modern Approaches 2nd  Edition,
by Eric J.Braude, Michael E. Bernsteins, 2011, John Wi-
ley&Sons,Inc.

-The Adventures of An IT Leader, by Robert D. Austin, Richard
L. Nolan and Shannon O’Donnell

(B AEERME D7 ik & EHE]

- Attendance @ 10%

- Theme tests @ 30%

- Report examination on a seminar of Java batch programming
practice @ 60%

(2EDOEREELSDRDOE]

None

(B4 P EEfR T N X 2R )

- PC with 2G main memory or over, and Internet connection.

- Eclipse and Java

- Files and Database(Oracle)

- A Java Batch code generation tool : Jaime

Explanation on Problems in
Reporting
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Web System Development

UNT 7 SIS

754 MV Web ¥ AT LEF
HATE - 2 BT | BHEEREE - BRRERIRE/Fall

(BEOBELEHN (FE2sd)]

This course aims to introduce the perspective of the so-called
web application and to acquire the basic knowledge about
the languages for expressing the web system, Ruby and
Python. The primary intention is to read SQL, HTML, and
the programs. The secondary intention is to write a simple
application that runs on frameworks.

(BEEE]

The goal is to be able to explain how to build web applications.
By understanding the database structure, the goal is to be
able to design and build simple database system on the web
environment. Meanwhile, as a graduate student, we discuss
various topics related to Web-based computation.

[COBELEERBIET D ETERENT « 7AVRY O —ITRE Nz
EDRENEBBTI LD TED D (ZRUBENE EZUABERET
ICEARE NS ERE EDEE) ]

(BEDOEDH EFHE]

This course is practical training. Some web frameworks like
Python/Django and Ruby on Rails are introduced. Using
these platforms, experience so-called RAD (rapid application
development). In this course, we break up the system into
independent parts, unravel relationships between parts, trace
the links, and acquire knowledge about the structures of the
web application.

(7957475220 (GN=TT1RAvYar, T4N— %)
DENE]

Y /Yes

[Z14=IRT—9 (ZHTOERFE) DXk
7% L /No

(#mEEtE]

] T WE

Week 1 Introduction Guidance. Installation of

development environment.
Preparation.

Week 2 Scaffolding and Generate a simple application

Internationalization scaffolding and multilingual
screen, using
Internationalization (I118n)
gem of Rails

Week 3 MVC Model, HTML Dissolve the project structure
and SSL into three components; Model,

View, and Controller. Learn
the design of HTML, CSS
(Cascading style sheet) and
web page.

Week 4 Model. View, and Compare the Python/Django
Template structure platform with Ruby on Rails
in Python/Django

Week 5 SQL and Relational ER models, primary keys, and
Database relational structures in the

SQL description. Describe the

relationship between tables.

Compare two programming

languages, Ruby and Python,

for web application.

Learn session, the dialogue

between web server and client

browser.

Week 6 Ruby and Python

Week 7 Session

Week 8 User Authentication Introduce authentication gem -
devise for Ruby on Rails, and
authentication user model for
Python/Django.

Upload the attached file to the
database and save it. Display
the saved image file.

Week  Project Design - Design the original web site.
10 Mini Twitter Site -  Lecture material is the mini
twitter site. Introduce user
management.

Web system is based on the
server side programming. To
improve the system response,
learn how to use client side
programming.

Design ’follow’ structure in
twitter system, install ’search’
function in the twitter, then,
finish the Mini Twitter System
project.

Present your own web system
to the class, then discuss the
design of the system.

Present your own web system
to the class, then discuss the
design of the system.

(BERFHAOFE (EiFE2E - 7Y - BEF)]

The first step is to operate and generate the samples as
instructed, and literally create a replica. Next, the second step
is to appeal your originality. You need to spend your time in
this second phase trial.  Standard study time outside of class
for preparation and review: 4 hours.

[F%ZX b+ EHFB)]
There are lecture materials on the course web site of Hosei
University course management system.

(BEE]

A variety of web pages are provided for Rails programmers
and Django programmers. We refer to these pages as teaching
materials.

(B AEEFME D7 ik & B %]

Students are expected to make several presentations on the
topics given during the lectures. Also the evaluation of the final
presentation of your own web application will be added. Final
program codes will be evaluated.

[(BZEDERENISDRDIE]

The reports on web application design was very easy for
graduate students. Therefore, discussion about computer
topics and design focuses on the grade evaluation criteria of
the course.

(B4 P EEfR T N X 2R )
Your own personal computer should be the main course
computer system.

Week 9 File uploads and
image display

Week  jQuery and
11 Javascripts

Week  System Design on
12 the platforms

Week  Presentation and
13 Debate(1)

Week  Presentation and
14 Debate(2)



COT500K1

Software Requirements Analysis and Specification Techniques

ERE fh

FTHA MY T b TEREEREE & SO R
HAEC 2 AL | PAREIREY] - RRREARSE/Fall

(BEOBELEHN (FE2sd)]

The aim of the course is that the students learn the basic
principles and practice for software requirement specification
and analysis in a combination of VDM++ and software
engineering techniques. This will particularly increase the
understanding of the different levels of techniques that can be
used when modeling a realistic industrial system.

(BZEBE]

The participants must at the end of the course be able to:

- apply VDM++ for requirement specification.

- apply regression test for validating and verifying.

- evaluate VDM++ model from the software engineering
viewpoint.

[COBELEERBIET D ETERENT « 7AVRY O —ITRE Nz
EDRENEBBTI LD TED D (ZRUBENE EZUABERET
ICEARE NS ERE EDEE) ]

[(REDEDH EFHE]

This course contains:

- The development process used for modeling using VDM ++.

- The available tools support for validation of such models.

- Modeling in VDM++ using unordered collections.

- Modeling in VDM++ using relationships.

- Modeling in VDM++ using ordered collections.

In this course, there will be lectures in theory from the
VDM++ book and slide. From the 7th week to 9th week all
students shall turn in answers of homework. From the 11th
week to 12th week all students shall turn in the last model
of homework. In the last homework, students are able to
establish groups which contains max 5 people.

(790574 T5—=20 (GN=TF14Xhvoar, T4N—1%)

OEHE]
7% L /No
[Z4—IWRT7—7 (BHTOETE) DEH)
7% L /No
(#=EEtE]
il T NE
1 Software This lecture explains:
requirements - Software development
process and VDM process.
- Software requirement
specification and analysis.
- What is VDM.
2 VDM++ This lecture explains:
specification - Walk through and play with

VDMTools on small examples.
- VDM process to make a
requirement specification
model.

- Please bring a PC which
installed VDMTools.

VDMTools

Defining data and
functionality

Defining data and
using expressions

Defining data,
value, invariant of
type definition

Modeling using
unordered
collections with
functions

Modeling using
unordered
collections with
operations

FEATH © 2020/5/1

This lecture explains:

- VDMTools functions.

(1) project making

(2) syntax checking

(3) tool option setting

(4) type checking

(5) UML class diagram
generating

(6) interpreter with debugger
(7) project option setting

(8) proof obligation generating
(9) command line interface
(10) combinatorial test

(11) code coverage

(12) pretty printing

This lecture explains:

(1) data types: bool, number,
char, and set

(2) functionality: operation
and function

(3) object oriented specification
(4) functional specification

(5) invariant, pre condition,
and post condition

This lecture explains:

(1) data types: sequence,
product, and composite

(2) expression: set, sequence,
record

This lecture explains:

(1) data types : map, object,
and function

(2) invariant of type definition
(3) value definition

This lecture explains:

(1) function definition: implicit
and explicit

(2) expression: let, def,
quantified, set comprehension,
conditional, and record

(3) pattern and binding

(4) reserved words: RESULT
(5) homework: modeling using
unordered collections with
functions

This lecture explains:

(1) operation definition:
implicit, explicit, abstract
class, "is subclass
responsibility”, and "is not yet
specified", constructor

(2) statements: let, def, block,
assignment, skip, and return
(3) expression: new

(4) homework: modeling using
unordered collections with
operations
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9

10

11

Modeling using map

Specification for
real-world

Modeling using
ordered collections
with industrial
technique

This lecture explains:

(1) statement: conditional,
loop, exit, trap

(2) expression: map
comprehension

(3) exception handling

(4) homework: modeling using
map

This lecture explains:

(1) specification for real-world:
structured and layered
specification, specification
framework

(2) user oriented validation
This lecture explains:

(1) polymorphic function and
higher order function

(2) homework: modeling using

ordered collections with
industrial technique

This lecture explains:

(1) regression test library:
VDMUnit

(2) VDM standard library
(3) VDM SSlib

(4) homework: regression test
using VDMUnit for our
industrial model

This lecture explains:

12 Libraries

13 Industrial software
engineering (1) Useful software
technique with engineering techniques in
VDM industry

(2) Useful software

engineering tools

This lecture evaluates and

explains the reported

homework model.

14 Explanation of
homework
industrial model

[(REBENOZE (ERFEFE - 678 - BES)]

Students will have to read chapters of the course book (chapter

1 ~8 and 11) and other materials for each class, as instructed.

The standard preparation and review time for this class is

about 4 hour each.

[F%ZX b &HFB)]

Kyushu University: VDM++ Language Manual

Kyushu University: VDMTools User Manual

Manual < http:/fmvdm.org/doc/index.html >

Quick Overview of VDM Operators < http:/kurser.iha.dk/eit/
tivdm1/Quick_Overview_of_VDM_Operators.pdf >

(3EE]

John Fitzgerald, Peter Gorm Larsen, Paul Mukherjee, Nico
Plat and Marcel Verhoef:

Validated Designs for Object-oriented Systems,

Springer Verlag, 2005, ISBN 1-85233-881-4.

157 =52l P Yk - %3

There are 5 homework assignments, each with 20 points, and
a total of 100 points.

In the evaluation of each homework the following aspects will
be considered:

¢ The completeness of testing of the VDM++ model

¢ The ability to use sets appropriately

¢ The ability to use sequences appropriately

¢ The ability to use mappings appropriately

e The ability to use invariants, pre- and post-condition
predicates appropriately

e The ability to use layered architecture of requirement
specification

e The readability, reusability and maintainability of the
VDM++ sources

¢ The overall impression of the finish of the report

The last homework must be documented as a report that
should be submitted by every student or group. The following
items must be included in the documents:

¢ An introduction

¢ A short description of the idea of the model

¢ A description of the test set-up of the model

e A pretty printed VDM++ sources with code coverage and
comment, such that it is possible for the teacher to analyze the
produced model.

(ZEDEREIPSDRIXE]

There is no modification point.

(RS EEfRT N E 3R]

PC which VDMTools can run.
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Software Process and Quality Assurance

it K

HTEA MV YT YT TAE AR RBERE
HATE - 2 BT | BHEEREE - BRRERIRE/Fall

(BEOBELEHN (FE2sd)]
On completion of this course, students will understand
software process and software quality assurance for developing
high-quality software products.

(BERE]
To master the methods for evaluating software processes and
products quantitatively.

[COBEEBET S ETHEREDT « T7AVRY I —ICREN L
EDBENZBETHCENTE 2D (RUBEME ER2ABEHH
ICHARShZERR L DOFE) ]

(REDOEDH EFHE]

Students attending this course are expected to study software
process as a technology to improve software production
efficiency.

Furthermore, students are also expected to learn software
quality assurance based on measurement and quality predic-

FEATH © 2020/5/1

10 Software Review Overview of software review
and efficient utilization of
software inspection.

11 Case Study(1) Case study of quantitative
evaluation of software.

12 Software Quality Analyzing and verifying the

Prediction(1) trend of quality based on the
measurement.

13 Software Quality Models and analysis methods
Prediction and Case to predict software quality, and
Study(2) case study of software quality

prediction.

14 Summarization Summarizing of this course.

[(BERENOFE (EHEFE - 78 - BEF)]

tion, with some case studies in industry.

(7954 T5—=20 (G=FF1ZXAhvar, T4X—+%)

DEHE]

7 L /No

[Z4—=IWFT7—7 (FHATOERBE) OEH)

7% L /No

[BEEHE]

fal T kS

1 Introduction Introduction of this course.
2 Overview of Each phase of software

Software Process

3 Software Metrics Quantitative measures of a
degree to which a software
system or process possesses
some property.

4 Practical Software = Basic concepts and framework

Measurement(1) for measuring software.
5 Practical Software = Measurement and analysis
Measurement(2) methods for software.
6 Practical Software  Quantitative evaluation of
Measurement(3) software.
7 Practical Software = Measurement for quality
Measurement(4) software.
8 Personal Software Overview of PSP which is
Process(PSP)(*) intended to help software
engineers improve their skills
and performance.
(*) "Personal Software Process"
and "PSP" are registered
service marks of the Carnegie
Mellon University
9 Capability Maturity Overview of CMMI which is
Model Integra- the guideline for system
tion(CMMI)(¥) development organization to

development work, and some
methodologies.

improve their software
development process.
(*)CMMI, the CMMI logo are
registered marks of CMMI
Institute LLC.

Standard study time outside of class for preparation and
review: 4 hours.  Study references below.

(%X b HFE))

Materials(PDF) will be provided in every lecture.

They will be uploaded to the "H’etudes" system before each
lecture.

(z£#]

References will be shown in each lecture.
[RIEEFED S % & B %]

Quality of the term paper(100%)

[(2EDERSENIS5DTRDE]

Some examples will be shown in each lecture to help your
understanding.

In some lectures, students will do a little exercise (not a test)
for understanding effectively.
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Software Architecture for Enterprise Systems

WA 2 FE B B FC, B 5% RE K. BHP KRR LXE

¥ xE
HTIA MR AT LBEOREDDY T by T TEE
HATE - 2 BT | BHEEREE - BRRERIRE/Fall

(BEOBELEHN (FE2sd)]

The enterprise systems are built on a combination of the
technologies, so a single viewpoint of the technologies is not
good enough to understand the states of the art. Several issues
are discussed from multiple viewpoints by the lecturers on
business sides.

(EERE]

The goal of this course is learning the current hot technologies
of the enterprise systems. The students will be able to explain
the current information technologies from the viewpoints of
business.

[COBEERBET D ETEBENT « T7OVKRY D —ITREN
EDEENEBBTIEHPTE DD (ZRUBENEERZUABERE
BRSNS ERE EDEE) ]

&, KH FiT. TH TE. HEF #F. 0

10 Hybrid Cloud The class explains platforms
Storage storing enterprise data and an
emerging technology "hybrid
cloud storage".

11 Internet of Things  The class explains new area
"Internet of Things".

12 Service Science The class explains a brandnew
science area, that is service
science.

13 New Technologies The class explains new
technologies for realizing
enterprise systems

14 Summary The class summarizes this

course.

[(BEDEDT EFiE]

This course is organized as omnibus lectures. Each class is
organized by a specialist who actually works in the enterprise
system development. The lectures explain hot topics of the
enterprise systems and show the actual examples of the

systems.

(7054 T5—=20 (GV=FF1ZXhyar, T4NX—+%)

NDEHE]
7 L /No

[Z4—IWRT—7 (ZHTOEZE) OEH]

% L /No

[#3EtE]

Il T

1 Overview of
Enterprise Systems

W

The class explains overview of
enterprise systems. Especially,
we discuss the targets and
goals of the systems.

2 Relational Database The class explains the base
and the current topics of
relational database.

3 Application The class explains issues on

platform application servers and
transaction.

4 Cloud Computing The class explains the current
topics of the cloud computing.

5 Frond End current topics on the user

Development for interface technologies. AJAX,
Enterprise mash-up, and accessibility
Applications issues are discussed.

6 Analytics The class explains technologies
for on data analytics.

7 Text search, The class explains search

analytics and
discovery for

engine technologies that
specially focus on enterprise

enterprise information management.

8 HPC for Enterprise The class explains technologies
of high performance
computing.

9 Global Enterprise The class explains about how

Networking to build and manage a complex

global network environment in
an enterprise.

[(REBENDFE (EFEFE - 658 - BES)]

This course provides the current hot topics of enterprise
system technologies from various lecturers. Before joining the
classes, you should learn the basic concepts and technologies
of the class titles. After the classes, you should research the
related issues, technologies and products in the Internet to
concrete your ideas. Standard study time outside of class for
preparation and review: 4 hours.

(7% X+ HFB)]

The lecturers will provide original slides.

(BEE]
Not specified.
(B AEETM DT ik & EHE]

Participation is important. The students are required to join
the discussion in the class. The students has to submit a report
describing some of enterprise system technologies explained in
the lectures.

[ZEDERELSDTDOE]

Lecturers will try to make good discussion on the presented
topic.

[ZEDHERT N E R

Some lectures use PC and Internet access.
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Object Oriented Web Programming

U (P S

FTE ANV FTY Ty MERE Web 5%
BT 2 BB | BHEEREE - FRERIRE/Spring

(BEOBELBN (ME258D)]

The attainment target is to acquire the practical skills of web
and database system development according to the concept of
BDD (Behavior Driven Development). Design reviews and code
walk-throughs are frequently held to improve student skills of
building a target system.The languages are Ruby and Python.

(BERE]

When a student watches a web page, our goal is that he/she
can imagine how to create the similar web system. To acquire
knowledge about many design patterns, design trials and
conferences on a given topics are held through lectures. Also
deepen the programming skills of languages.

[COREERET 5 ETERBEFEDNT « T7AVRY I —ICRENL
EDBENZBIETHCENTE D (RLUBREME ERMABRETEH
ICHATREhAZERR & DE) ]

(REDOEDTH £TE]

This subject is practical training. We first discuss the
specifications of the target system, and then, each student
build a system along with suggestions of lectures and the
comments from other course attendants during code review.

(79547 5—=20 (GN—FF1Rhvar, F4N— %)

DEH)
Y /Yes

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No
[#REEtE]

G| F—=
Week 1 Introduction

Week 2 Locale,
Internationalization
and uploading
photos

Week 3 Version
management using
Git

Week 4 Login-
Authentication,
Validation and
Error messages

Week 5 Behavior Driven
Development

Week 6 Java-script and
AJAX
Week 7 Push API

Week 8 Project Design (1/2)
Day 1/3 -
Table/Controller
Design -

Week 9 Project Design (1/2)
Day 2/3 - Session
Design -

Install the Ruby on Rails, and
Python/Django environment.
Test run of some samples.
Introduce locales,
internationalization, and
uploading photos.

Learn version control. Learn
how to merge backups and
team members source code
into local versions.

Review user authentication of
login management, and
introduce verification to
confirm user input.

Introduce RSpec to support
BDD. Learn to write program
specifications before writing
program code.

Learn to run java-scripts on
Rails and/or Django project.
Learn how to push web pages
from the server

Learn how to develop a
practical web application.
Discuss table design and
controller design.

System Installation.

Discuss session design.

FEATH © 2020/5/1

Week  Project Design (1/2) Complete the system and

10 Day 3/3 - System make the system robust
Robustness - enough for practical use.
Week  Live Streaming Introduce live streaming
11 technology in Rails
environment.
Week  Project Design (2/2) Students can discuss
12 Day 1/2 - Streaming development target and
- choose.
Week  Project Design (2/2) Introduce live streaming to the
13 Day 2/2 - Push monitoring system.
notification - Discuss ’push’ notifications.
Week  Presentation Demonstrate your web system
14 design to class.

(BEFHAOFE (EFEEE - 7Y - BES)]

The first step is to operate and generate the samples as
instructed, and literally create a replica. Next, the second step
is to appeal your originality.

Now, the third step is to build what somebody wants. In order
to achieve the third step, you need to have as many knowledge
as possible. You are encouraged to imagine how to create the
web system each time when you visit a website.  Standard
study time outside of class for preparation and review: 4 hours.

(%X b+ E#B)]
There are lecture materials on the course web site of Hosei
University course management system.

(BEE]

A variety of web pages are provided for Rails and Django
programmers. We refer to these pages as teaching materials.
[RIEEFID S % & B %]

Students are expected to make several presentations on the
topics given during the lectures. Discussion on topics will be
held in the class. At least two presentations and the voluntary
participation in discussion are required. Also the evaluation

of the final presentation of your own web application will be
added.

(REDNBRENPSORDIE]

The reports on web application design was very easy for
graduate students. Therefore, discussion about computer
topics and design focuses on the grade evaluation criteria of
the course.

(FEDERT N E 2R 1)
Your own personal computer should be the main course
computer system.
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(REOBELBN ([@2Rsh)]

Since an engineering field is becoming more international,
students need to learn how to write an English research paper
more plainly so that the others can understand the contents
easily and quickly.

(BEBE]
Students can learn how to write an English research paper
more plainly. They can also learn technical writing skills
for writing technical English, namely a part of technical
communication skills, correctly, clearly, and concisely through
classwork.

[COBEERBIET D ETEBENT « 7OVRI O —ITRE N
ENRENEBETIENFTED D (ZRUBENE ER2EBELH
BRSNS ERE EDORE) ]

(BEDEDHF EFiE]

At least in the first half of the spring semester, the lessons
will be held online. Any change in the lesson schedule
of each week will be presented each time in the Learning
Management System. This class will start on April 21 and all
the required instructions are available on and from that date
in the Learning Management System. Be sure to register with
the Learning Management System by that date.

First, students learn how to write basic elements of a research
paper, such as an abstract, methods, and results, by referring
to examples. Then, they write each basic element of their
own research. Finally, they connect each element to complete
the entire English research paper. Also, the students engage
themselves in group activities, such as a peer review of writing
of the other students. After writing the entire research papers,
the students present their research papers and conduct a
question and answer session. In the course of writing the
research paper, they can learn techniques for writing technical
English correctly, clearly, and concisely. Thus, they can master
technical communication skills for correctly communicating
technical information orally, visually, and in writing.

(795747 5—=20 (GN—FF1Rhyyar, FT4— %)

QES)
1 /Yes
[Z4—IWRT—7 (S TOEBE) OEHE)
7L /No
[ %EtE)
] T ke
1 Introduction Analyzing examples of
research papers and studying
their structure, research
memos, and help sheets
2 Research theme Learning how to write
research themes and then
writing them
3 Need and Learning how to write
importance of significance of research themes
research themes and then writing it
4 Abstract Learning the difference

between an informative
abstract and a descriptive
abstract and then writing the
former

10

11

12

Conventional
research details

Unresolved points
in conventional
research

Purpose (Main
points)

Methods (Main
points)

Methods (Details)

Results (Main
points, Details)

Comparison of
research results
with past ones

Conclusions (Main
points, Details)

Learning how to write details
on related research in the past
and then writing them
Learning how to write
unresolved points in past
related research and then
writing them

Learning how to write
essentials of the purpose of
research and the purpose of a
research paper and then
writing the essentials
Learning how to write
essentials of methods used for
the research and then writing
the essentials

Learning how to write details
of methods used for the
research and then writing the
details

Learning how to write
essentials and details of
research results and then
writing the essentials and
details

Learning how to write
comparison of research results
with those in the past and
then writing the comparison
Learning how to write
essentials and details of
conclusions obtained by
analyzing results and then
writing them

(RERFENOZE (EHFEFER - 7% - BES)]
- Homework

- Reports

- Review of lessons

- Preparation for the next class

Standard study time outside of class for preparation and
review: 4 hours.

(7% X+ H#HB)]

The teacher will provide education material.

(2EE]

FREHE I [FRLRO 00 H 7% 63T 5 H3EHR L] Wigett, 2006
SERI. (REIRERR © BRI MEE DEKEESR SO ETRTE] Jede i R
#B, 2006. [http:/www.pett.com.tw])

HREPIEME [BRLR O 720 O Je3ham e RIBUCHBIE] WFoett, 2012 4

FIRR.

Michael Alley, The Craft of Scientific Writing Third Edition,
Springer, 1997.

(B AEEEE DA ik & %]
Homework (40%), Quiz (30%), Report (20%), Creation and peer
review of presentation powerpoint document (10%)
[(ZEDERENISDRDIE]
I'll continue to allow students to understand how to write
English papers.
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(BEOBMELBH ([Fz225h)]

Good communication skills are necessary for anyone wanting to
work in global research, engineering and business community.
This course, conducted in English, is designed to give graduate
students the skills necessary for writing a thesis, and for
preparing other professional materials for presentation or
publication.

(BhEEE]

The goal of this course is to have students acquire understand-
ing and skills for writing academic research papers including
thesis and for effectively presenting acedmic contents,

[COBELEERBIET D ETERENDT « 7AVRI O —ITRE Nz
ENBENEBETILENFTE DD ZRUBRENE LPURESE
BRI NS ERE EDEE) ]

[(BEDEDT EFE]

The first part will be on academic writing. Students will
understand the rules and learn the skills for writing research

papers.

The second part will be on oral presentation skills in English.
This class will consist of lectures as well as writing practices,

peer editing and in-class presentations.

(79547 5—220 (FN—FF1Rhvar, F4N— %)

DEHE]
Y /Yes
(74— RT—9 (ZATOXRESE) OXEiE]
7 L /No
[ EEtE)
| == WA
1 Introduction What is scientific
communication
2 Tools and structure  Writing tools and standard
styles
3 Beginning to write  Planning, Preparing outlines,
Thesis statement
4 Writing paragraphs Paragraph unity and
coherence, connectors
5 Writing workshop Self and peer editing
6 Title and abstract Deciding the title and writing
the abstract
7 Introduction and Writing the introduction,
body part methods and results
8 Body part and Writing the body part and
conclusion conclusion
9 Writing process consistency and parallelism,
writing process
10 Introduction to 3 part structure, outline,
presentations preparation
11 Preparing view Self editing of writing ; slide
materials design
12 Delivery, Q/A Basics of speech delivery and
session discussion
13 Presentation Presenting academic contents
workshop and peer review
14 Additional tips and How to improve skills
summary Summary

[(REBESNOZE (EFEZE - 7Y - BED)]

Reading / writing assignments, and preparation for oral

presentations.

FEATH © 2020/5/1

Standard study time outside of class for preparation and
review: 4 hours.

(7% 2+ EFE)]

Course materials will be provided in class.

(B£E]

Alice Oshima and Ann Hogue, “Writing Academic English,
Fourth Edition (The Longman Academic Writing Series, Level
4),” Pearson Longman, 2006.

Mike Markel, “Technical Communication, 10th edition,”
Bedford/St Martins, 2012.

William Pfeiffer, “Technical Writing: A Practical Approach (5th
Edition),” Prentice Hall, 2002.

Justin Zobel, “Writing for Computer Science, 2nd edition,”
Springer, 2004.

(B EEEME DA ik & B ]

Students will be evaluated on the basis of contribution in class
(20%), writing assignments (40%) and presentation (40%).
[RZEDEREIPSDODRDZE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)
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[(BE£OBELAN ([TEZ2IH)]
INFTEYLCELORFBOMEE, MRE LA ET, SRS EMH
WIATILEEMET D,

(22 B4E]

BCBEL T2 HAFET, AFORI - [FbERALLD . A
FORFELZRAMD 2 EHTE Do

BRSO T DB AW, R &2 BE L, B LA
EFHIENTE D,
[COBREERET 5 ETHRBEDT 1 TOVRY Y —ITRE ML
EDRNEBBIZENTES P (HLURERE LFURS T
CHRShAFERR EORE)]

[(BEDEDH EFHE]
—EDOITE BEEIZMAP VN, ZNEERT L2012 89 Lz v
DEEZEZ, FLEVRD S, LERFEESCUEFEHA MR L T,

(79547 5—=29 (FN—FF1Rhvar, F4N— %)

ES )|

H 1 /Yes

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No

[#REEtE]

[m] T W

® FTVILryF—vary - BREOEDF R E DR
BFLVEEICERNIC. - HORA

Zn+ % (1) - PR & 2 HH T T A D

©) BFrLWEREICREBAIC - FBWERHET S
255 (2) N )

® B L WERBICHEBIIC - BIRICE DSV CTHG OFTE 2
ZMs 5 (3) 05

@ BTLVERBR RIS - FIRI 2 BOHAASCOTER K O
ZMs 5 (4) FF

® WHEIIB LA R L0 - RIS TEICHT 2Rk 5
fwaza=r -3
YE479H (1)

® WG L2885 - Ay —V%ERD

IWwaia=Fr—33
YERITH (2)

@ WIS LS b0 - MHIToREEICHET 5
fwaza=r—33
&4 (3)

® BE LA b0 - SFLOEAFITOWT, B
fwaza=r—3Ta OEZRHHELRRL
YERATH (4)

©) HFHTEELT % - BOADHLFIHTLERE
ANEHE LD, 3 FHL<
Wo-o0lEREED - APOEREZEALD
% (1)

© HFHICHT2E2 % -8y 7Ly MR RATHESH
fANEIEF LD, Bt L, LELREHREES
720 DIEH %= H0
% (2)

@ HHFEICHT2EZ2 %2 - HEO AT EIC A — )V TKIA
fANEFRELZD, B T4
W70 DfEHRE HFo
% (3)

©@ R 2E2HE - BFE CTHFOMEEZH X 22075
MANEHELZD, B 7TRAL Y M AV MRS
WD 70 DIEHRZ £
% (4)

@ ANDFT A TAZ AV - [EWEEEFA T, FHHEL
SWVWT, BTHEDE WwWiH I EEHb
AR B LT
BERESH (1)

@ ANDFATAZANIZ - FREF v VT D
SWT, HAHHO%E
AR LT
REE9 (2)

[(RERFENORE (EREPE - 58 - BES)]

BENTOFRZEN ) 2L, FHECALREL LT T

FUE R E TR T Th o 72 LEFER EROEE

KRIZHEO WS - HEFORERREE L, £BIZO X 4 FH 2%

L4 D,

(%2 b EHFB)]
JBEHIE LT, 7)) ¥ 2B 50 BEPHIUTHEERET 5.

(B£E]

4 F THAGESE M L0 o #khE

(B AEEEE DA ik & E ]

U - SEEBE 8 0 %

FREEIRIE 2 0%

[ZEDERE,PSDRDE]

T 2 EEC, FEBRICHARTEZ M L O Cllal LRk, /&
U7z &, B IA LTz Ly,

(20D EESRIF]

F M L ZHMEOBEDIEDL SV THIUL, FELR KRIEICE
HE22L0d5,

FHLEPHIWTHARART v 714 T E2EET D,

[Outline and objectives]
to review and command well what students have learned.

75T
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[(REOBELAN ([TEH5H)]
INFTHEHLCELHARBOEE., HR% L2 ET, Ihoafl
WEhTZEEHMET S,

(FEBE]

BEZBEBL TV A HART, AOOBERERHALZY . MTORSF
LEBRAND Z LD TE S,
BEMEDNTVEHE R AW R 2 &2 ZE L. Y20
ETHILENTE D,
[COMELEEBET B ETERBENT « TAVRI I —ICRENE
EDBENZBRTHCENTE DD (RUBERE LR2ABEHEH
KRS hAFERR EOFEE)]

[REDEDH EFHE]
[5A8H»5 ZOOM TiH¥E4IZILOET]
—EDTHHZIZMA, TNTERT L7201 Lizbnn
MWEEZFELEVENS, LB ORFHEZHERE L T <,

(79547T5—=20 (GN—FF1RAvar, T4X— %)

ES )|

H Y /Yes

[Z4—=IWRT7—9 (BHTOEREE) O]

7 L /No

[#EEtE]

[a] 7= W

® VT TF—Yary - REOED R EOMRE
FLWEREICREERNIC - BEHBAA
Zm+5 (1) - BRO & B 1R % AN S

® FLOBREICRRI. - B2 HT 5
245 (2) CRANEFED

® B LVEREICEmMIC - HHICES W THS O TE 2
v 5 (3) 5

@ PTLUVERER IR - EIRI 2 B O STOTER K O
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® BB LeRF b0 - HFICTEICHET 2RO 5
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YERATH (1)
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YETSH (2)

@ WIS L5 b 0 - HIToRF L IcHET 5
Iwaiaza=Fr—Ta
&) (3)

® WL L5 L0 - [EFLOEAHIZOWT, B
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YERATH (4)

@ HEIHT 2E2TE - o AOHFIHT 2 ERE
fANEHE LD, 3 <
WO H0EREED - ApOER*RZ 5
5 (1)

© HFIHTL2E2TE - 80 7Ly FRHEATHERZH
ANEIE LAY, Bt L. LERERESS
D 7= DIERE £
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@ L5652 5% - BEOAIT
ANELELZD, B T5
WO EHRE £
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@ ANDTATAF AN (EREZFHA T, FEICR > TW
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2R L IR T
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SV, HaEHDOE
ZRRRER L L CE
REE9 (2)

[BEENOEE (EHPET - 58 - BEZ)]

BENTOFES AN ) 2L, BECALREL T P2

ENLHNOTFTEIIAE, HFRHNHIART5TH o 72 CEFHER

FEEDEHE,

RIZHE DM - FLHFEORERMER I, FHEICOE 4 FEH %2

#eL§2,

[ b @EHFRE)]

FHIE LC. 7Y v FEBAT 25, LEXIHVTHEEIRET %,

(B&E]

4 F THARBESE CHM L2 Stk o sk
(BT D ik & E ]

W - BEEBES 0%

FLEIRI 2 0%

[ZEDERE,PSDRDE]

WEAEJE F TORLE - Wik 5 A%, Ty I AZEFHL 72,
T 2R, TR HATE R L TGl L - [REE, &
UMz & B LTI L v,

[ZODEEEIF]
WEDPHNEHAART V71 To3ET L,

[Outline and objectives]
to review and command well what students have learned.
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[Outline and objectives]

Algorithms and data structures form the basis of computer
science.

Algorithms and data structures are applied daily in every field
of computer science, and new algorithms are born.

In recent years, progress has also been not exceptional in the
field of remarkable machine learning.

This year we will learn about algorithms and data structures
developed and applied in the field of deep learning.

Especially focuses on algorithms of various neural networks
when natural language processing and time series data
processing are performed.
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[Outline and objectives]

We learn characteristics of auditory media such as speech
and music, and methods of speech information processing by
computer. In addition, we also learn the importance of speech
communication and its skills.
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[Outline and objectives]

It is much in demand to get findings from huge data.
Text data reflects human’s behavior or opinion and it has
attracted attention as important sources. However, there are
many expressions for one meaning and it is important to
extract necessary information. Objectives of this class are to
understand text analysis techniques using for text mining and
to learn how to use natural language tools.
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[Outline and objectives]

Applicability of university studies to your career life is much
wider than you might expect.

This course facilitates future career selections or studies
through your experience in finding how your expertise is utilied
through internship with enterprises or other professional
organizations.
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[Outline and objectives]

Professors of CIS provide omnibus lectures in this seminar.
Students learn the current research activities of the professors.
Students who has an opportunity to present their papers at the
international conference, also talk about their research topics.
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The course is designed to have graduate students familiarize
with the real world problems and challenges by computer
scientists and engineers in the business field.
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The goal of this course is to have students acquire knowledge
and understanding necessary for solving computer and
information science problems in the real world.
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1 Introduction Introduction to the course

ITS (Kaoru Uchida) ;
ITS (Intelligent Transport
System) in General (Nobuyuki
Ozaki)

2 Image and Pattern  Image Recognition and Pattern

Recognition Recognition in Industrial
Applications (Hiroto
Nagayoshi)

3 User Experience User Experience and Human
centered design (Shinichi
Fukuzumi)

4 Venture Businesses Introduction to Venture
Businesses (Koichi
Nakayama)

5 Wearable Sensors Happiness at Work with
Wearable Sensors (Satomi
Tsuji)

6 Silicon Valley Silicon Valley ecosystem and
discussions on e-commerce
start-up (Koichi Nakayama)

7 Sensing Technology Sensing Technology (Nobuyuki
Ozaki)

8 Security A Big Hardware Security
Problem and its
Countermeasures History
(Takashi Watanabe)

9 Quality Quality of system and software
(usability) (Shinichi
Fukuzumi)

10 Audio Processing Speech and Audio Signal

Processing (Akihiko
Sugiyama)

11 Globalization Globalization of Business and
Engineering Career
Development (Akihiko
Sugiyama)

12 Intellectual Innovation and Intellectual

Properties Properties (Akihiko

Sugiyama)

13 Speech Processing  Speech Information Processing
(Takafumi Koshinaka)

14 Summary Summary and discussion

(Kaoru Uchida)
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Students will be evaluated on the basis of contribution in class
(30%), and output of assignments (70%).
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None in particular.

Feedback from students will be encouraged throughout the
course.
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Students are advised to bring and use their laptop PCs for
in-class programming exercises and/or presentations in some
sessions.
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[Outline and objectives]

Students research their special theme and write technical

papers. They need to practice research work in CIS domain,
and learn the basic knowledge and skills of CIS.
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[Outline and objectives]

Students research their special theme and write technical

papers. They need to practice research work in CIS domain,
and learn the basic knowledge and skills of CIS.
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[Outline and objectives]

Students research their special theme. They need to make
report and presentation to their supervisors periodically, and
discuss the issues.
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[Outline and objectives]
The purpose of this course is to enable students in the
doctoral program to perform research activities independently
as researchers in their respective fields of study, research
abilities necessary for engaging in other highly specialized
work, and it is to cultivate the rich academic knowledge.
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The purpose of this course is to enable students in the
doctoral program to perform research activities independently
as researchers in their respective fields of study, research
abilities necessary for engaging in other highly specialized
work, and it is to cultivate the rich academic knowledge.
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[Outline and objectives]

Students will learn the methodology of research through the
writing of their doctoral dissertation.
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[Outline and objectives]

Students will learn the methodology of research through the
writing of their doctoral dissertation.
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[Outline and objectives]

Students will acquire the research execution skills necessary
for writing a doctoral thesis.
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[Outline and objectives]

Students will acquire the research execution skills necessary
for writing a doctoral thesis.
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This course is open to all who are working in domains
outside the language processing and system infrastructure
field. Enrolled students can fill the gap to become qualified first
rate engineers or researchers who have strong backgrounds in
computer science.
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On average, it takes four hours to finish weekly assignments.
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1: Implementing Functional Languages: A Tutorial, Simon L.
Peyton Jones and David R. Lester (online version is available)
[top half]

2: - [back half]

(3EE]

1: The Implementation of Functional Programming Lan-
guages, Simon L. Peyton Jones, Prentice-Hall. [top half]

2: find research papers [back half]

(B AEERME DT ik & EHE]

1: Presentation at the last meeting (25%) and the term paper
(25%) [top half]

2: Final report (40%) and discussion (10%) [back half]
(ZEDERELISDTRDIE]

Not applicable.

[Outline and objectives]

Learning principles of functional languages through develop-
ing a mini language.

On the Back half of this course, attendee learn the basis of
the cloud infrastructure or a mechanism of the Internet using
small virtualized platform or simulation.
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[Outline and objectives]

The purpose of this class is to set themes for various issues
of information systems, and to foster the research promotion
ability necessary for the doctoral degree through surveys of
existing research on the theme, assignment of problems, and
problem solving.
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[Outline and objectives]

The purpose of this course is to cultivate the research promo-
tion ability required for a doctoral degree through practical
research projects: Participants of this course enhance their
research capacities through surveys of existing technologies,
setting their own agenda to acquire comprehensive skills, and
working on scientific method of solving problems.
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[Outline and objectives]

Students research their special theme and write technical
papers.

They need to practice research work in CIS domain, and learn
the basic

knowledge and skills of CIS.
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[Outline and objectives]

Students research their special theme and write technical
papers.

They need to practice research work in CIS domain, and learn
the basic

knowledge and skills of CIS.
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[Outline and objectives])

Students research their special theme.

They need to make report and presentation to their supervisors
periodically, and discuss the issues.
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[Outline and objectives])

Students research their special theme.

They need to make report and presentation to their supervisors
periodically, and discuss the issues.

55 11 1m0 {EE OFEME &

55 12 [0 OFE N & W

85 13 [l OFE N & W

514 0] OFE N & Ay
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HAEc BAL | BHRERRNT

(BREOBMELBR (F225h)]

Teach students fundamental and key technologies in doing
research, and let them equip sufficient abilities in research
material searching, research problem identification, and
research approach.

(BERE]

Students are able to acquire wide scope of information
technology, master research methods and conduct deep
research in a specific area.

[COBELERBIET D ETERENDT « 7AVRI O —ITRE Nz
EDBENEBETZENTE D, (RUBERE E2MBEH
BRI NASERE EDEE) ]

[(REDEDH EFHE]

Students will be first assigned some papers to read to know the
research fundamental and progress in a specific topic, and then
further requested to search related papers to study more about
this topic and make presentations. Moreover, students will
be trained to identify the basic problems and key technologies
around this topic. Finally, students are instructed to focus on
some specific issues to do deep research.

(79547 5—=29 (GW=TF1Xhy>ar, F4X—b%)

QES)

1 /Yes

[Z4=IWRT—2 (ZHTOEREE) DOEE)

7% L /No

[#=EtHE]

Al T Wz

1 Research overview  General review about research

2 Ubiquitous Ubiquitous computing concept,
Computing history and applications

3 Ubiquitous State in art in ubiquitous
Technology technologies

4 Context Awareness Context concept and context

awareness

5 Context-aware Various context-aware
Service techniques and applications

6 Location-based Location-based technologies
Awareness and applications

7 Ubiquitous Devices Various ubiquitous devices

8 Ubiquitous Various communication and
Networks networking technologies
9 Ubiquitous Systems Ubiquitous system
architecture and technologies
10 IoT Internet of Things
11 Wearable Wearable computing history
Technology and current status
12 Smart Computing Smart object, space and system
13 Social Issues in Various social problems
Ubiquitous brought about by ubiquitous
Computing computing
14 Review Review of ubiquitous
computing

[BERENOFE (EHRFE - F7E - 5EF))

Search and read papers

[FxZX b+ &EH#FB)]
No

(2EE]

Instructed during teaching.

FEATH © 2020/5/1

(B AEEEME DA ik & B %]

Research effort, performance and output.
(BEDBERENSDRIE]

Manage the research plan and schedule

[Outline and objectives]

This course is for students to learn new technologies
in information systems, especially ubiquitous computing,
including ubiquitous networks, smart objects, context-aware
technologies and so on.
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(BREOBMELBR (F225h)]

Teach students fundamental and key technologies in novel
technologies, and improve their abilities in research material
searching, research problem identification, and research
approach.

(BERE]

Students are able to acquire wide scope of information
technology, master research methods and conduct deep
research in new computing areas.

[COBELERBIET D ETERENDT « 7AVRI O —ITRE Nz
EDBENEBETZENTE D, (RUBERE E2MBEH
BRI NASERE EDEE) ]

[(REDEDH EFHE]

This course covers four new computing areas four parts,
activity recognition, sentiment analysis, affective computing
and personality computing. In each of the parts, a general
introduction will be first given, then various technologies will
be focused, and finally an active discussion will be conducted.

(790574 T5—=20 (GN=TF14Xhyvoar, T4N—1%)

DEH]
1 /Yes
[Z4—IWRT7—7 (BHTOEEE) DEH)
% L / No
[ %5tE)
] T WE
1 Emerging Research General review about new
computing research areas
2 Activity Recognition Human activity recognition in
I ubiquitous computing concept
3 Activity Recognition Data collection for activity
I recognition
4 Activity Recognition Data processing techniques
111 and machine leaning
algorithms
5 Sentiment Analysis Emotional computing and
I applications
6 Sentiment Analysis Sentiment analysis techniques
II
7 Sentiment Analysis Latest emotion recognition
111 technologies
8 Affective Computing Introduction of affective
I computing
9 Affective Computing Experiment setting and data
I collection
10 Affective Computing Data processing in affective
III computing
11 Personality Personality theories in
Computing I psychology and personality
computing
12 Personality Experiments and data
Computing IT collections for personality
computing
13 Personality Trait calculation and fusion
Computing IIT using sensed data
14 Review Review of human activity

recognition, sentiment
analysis, affective computing,
and personality computing

[(BEBENOZE (EFEFE - 658 - BES)]
Search and read papers

(%X b HFE))

No

(3EE]

Papers assigned by this instructor.

(R AEEEE DA ik & B %]

Research effort, performance and output.
[BEDERELSDTRDOE]

Manage the research plan and schedule
[Outline and objectives]

This course covers new computing technologies including

activity recognition, sentiment analysis, affective computing
and personality computing, which will be applied to their study.
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(BREOBMELBR (F225h)]

This course is for students to study various technologies
for data collection, processing and utilization in practical
applications.

(BEEE]

Students are expected to master basic approaches and
programming skill in processing data from smartphones,
browsers, wearables and social media, and apply these
techniques in practical applications.

[COBELERBIET D ETERENDT « 7AVRI O —ITRE Nz
EDBENEBETZENTE D, (RUBERE E2MBEH
BRI NASERE EDEE) ]

[(REDEDH EFHE]

Main computing technologies will be first introduced, then
important research areas will be studied in detail, and finally a
concrete system/application will be designed, implemented and
evaluated.

(79547 5—=20 (GV—FF1RXhvar, T4X—r%)

DEE]
Y /Yes
[Z4—IWRT—7 (S TOEBE) DEH)
7 L /No
[seEtE]
[m] T ke
1 Introduction System design, development
and evaluation
2 Experiment and Design of experiments for data
Datal collection
3 Experiment and Experimental data
Data I1 pre-processing techniques
4 Experiment and Data cleansing and
Data III synchronization of multi data
streams
5 Experiment and Feature extraction from
Data IV experimental data
6 Experiment and Data and feature fusion
Data V techniques
7 Experiment and Nature language processing
Data VI techniques
8 ML Techniques I Introduction of machine
learning techniques
9 ML Techniques II Regressive ML techniques
10 ML Techniques III  Classification ML techniques
11 ML Techniques IV Deep learning techniques
12 ML Techniques V Ensemble learning techniques
13 ML Techniques VI~ Fusion techniques
14 Review Data collection and processing

[(BERENOFE (EHRFE - F7E - BES))

Read papers, make programming, prepare presentation and
write report.

[F%ZX b EHRE)]
No

(BEE]
Provided by this instructor.
(B AEFFE DT ik & H%E]

Presentations, programs and reports.

FEATH © 2020/5/1

[(ZEDERENISDRDIE]
Supervision on research methodology in practical data process-
ing and analysis.

[Outline and objectives]

The course is for students to study data processing technologies
and make corresponding programs for experimental data
including experiment design, data collection, processing and
analysis.
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(BREOBMELBR (F225h)]

This course is for students to study various technologies
for data capture, processing and utilization in practical
applications.

(BEEE]
Students are expected to master basic approaches in system
design as well as concrete implementations and evaluations.

[COMELEEBET 5 ETERBEDNT « TAVRI I —ICREN L
EDBENZBRTHCENTE DD (RUBERE LR2ABEHEH
KRS hAFERR L DOFEE)]

[(REDEDH EHE]

Main computing technologies will be first introduced, then
important research areas will be studied in detail, and finally a
concrete system/application will be designed, implemented and
evaluated.

(79547 5—=29 (GN—FF1RAvar, F4N— %)

OEiE]

Y /Yes

[(Z4—=IWRT—9 (ZHTOEREE) DX

7 L / No

[&atiE]

] =< WE

1 Introduction Ubiquitous computing

2 Life-log Life logging technologies and

applications

3 Life-log via Smartphone-based life logging
Smartphone

4 Life-log via Life logging with various
Wearables wearable devices

5 Life-log via Social Life logging with Twitter,
Media Facebook, etc.

6 Life-log Data Data storage, management
Storage and access

7 Life-log Data Analyzing techniques for
Analysis personal log data

8 Life-log Data Android programming for
Programming Basic logging data

9 Life-log Data Android programming
Programming techniques for data processing
Practice

10 Life-log Data Basic machine leaning
Programming algorithms APIs
Library

11 Activity Recognition Lifelog-based activity

recognition technologies

12 Behavior From activity to behavior
Recognition recognition

13 Emotion From behavior to emotion
Recognition recognition

14 Review Emerging computing system

[(REBENOFE (ERFEFE - 678 - BES)]

Read papers, prepare presentation and write report
[FxZX b+ &#B)]

No

(B£E]
Provided by this instructor
(R AESEEm DT ik & B %]

Presentations, programs and reports

[(ZEDERENISDRDIE]

Supervision on research methodology and writing a technical
paper paper.

[Outline and objectives]

The course is for students to study ubiquitous technologies and
make processing of ubiquitous data from sensors, life-logs and
digital traces.
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