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A TIE, TV TRE LD LT 5 FHLBERAOM, Mk, FER
WZDOWTESR, E6IC, REDHIL 2 EZML T, TOFTHTOH LW b
Yy 7IZonCH#md %o

(BEEE]

YA TR, - Fialfb, LY A EIM, BGEa — AL vo
2 YRA TGNy LY FOWTHEZFEDL 2 L2 BIET . & HIIRICH
Pl U CE R I I B S A IRIA VAR Z 15 % 0
[COBEEBIET S ETEREDT « TOVERY Y —ITREN - EDRER
EBRIBIEPTED D RUREME CEUREHHICARSI 2T
BR & OREE)]

74 7uxR) =05, [DP1] & [DP2] (ZB#

[REDEDHH EFHiE]

IS TNy 7Ty R, 3— Fiadfl, VYRS EIMN, BGED — Fa4:
BDT 2= ADOHRENL, TNHIZOVTOMFELRFEDL L L LI,
BLLTENZND T 2= ADFLERITH T2 T4 T2 5L FHEL
AT ALy 2 7y S LUCHM, ZHESRAL. Z05
FTOHF LWV FE Y 72O THERT %o

(7957475 —=00 (V=TT Xhyar, F4X—b%) OxEH)]
»H Y /Yes

[Z4—=IWFT7—7 (ZHTOEEE) DEH]

7 L /No
[ 5tE]
] T ME
1 a2 84 T O Tr—ADBEEB LT 8, S D4
15
2 LIRS HRIEBHE LY 25 S
3 a— N (1) - FAgoRERE [RX] 03— FE
159
4 I— NARK (2) [] ®a— FEREI— FEROE
v (4
5 I — NGl (%) I— N boMEL L 07 -4 7
1 — AT O KR
6 a— Fha#Efl e RFEWLRTF—F 7O —fEFEa s b
O — )b 7 u—f#kt
7 I — Fig#E b GrdfbZ  EARWN el AR, A% — PR
1)
8 I — FiaE b RolfbZ R A RE AR, LV — Thoiil
# 2)
9 Fe (T4 FNy UL TNy 7Ty FOEKE
7T VR)
10 SCHRHEA (1) Ay TATGIVT
11 CHRAAAT (2) FATINETL—LT—2
12 SCHEAAA (3) [Pl
13 HEAAAT (4) AL SR
14 ER's} foer

[BERENAOZE (EHEFE - HE - BES))

A DS, NREOR Y MA (Tu s T Iy 7L VR — MERD
[FHZ b+ EHRE)]

AT R

(BEE]

- HHBER, 3 Y8 T oML EL (2 ). SIEEE

MEABEE, 7RSIV TSR,

+ Aho (7>, Compilers: Principles, Techniques, and Tools

IR DS L

[ AERETAE D 77 ik & BE%E]

BENOBEBE (30%). HIMMIZAITH LAR— b (70%)
[BEDBERENPSORIE]

A YN TOWERELFHELIGES 5.

[BAE D Hef § N E % ERMD]

2y M= ElBHY . YT VEMERACD I EDHLZOT, A2 —
YR L,

[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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Parallel and Distributed Systems
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(REOBIELBN (TE225P)]

1. Parallel shared memory multiprocessor systems

2. Distributed message-passing multicomputer systems
3. Mobile ad hoc networks

4. Network on chip

(BB 4E]

Parallel and distributed systems provide users high performance
by means of connecting multiple processors and multiple computers
together through network and Internet. The objectives of this course
are to provide basic concepts, wide background about parallel and
distributed systems, and design principles used in the construction of
parallel and distributed computer systems, Mobile ad hoc networks, and
Network on chip.

[COBEERBIETZETEREDT « TOVRY D —ITRENZEDEE
ZBRIH_ENTES (BRUBREMBLFUBSHIHICHTSWAEE

R & DREEE) ]
T4 7uvR) =09 H, [DP1] & [DP2] (2B #
[REDEDHH EFHE]

We will study the architectures of SIMD (single instruction stream
over multiple data streams) and MIMD (multiple instruction streams
over multiple data streams), the interconnection networks and
their properties, basic communication operations, SMP (symmetric
multiprocessors) and DSM (distributed shared memory) systems,
parallel algorithms, network security, cryptography algorithms, Mobile
Ad Hoc Networks, and Network on chip. We will also discuss the
research topics in this field. In the last class, students will present their
work related to this course.

(7957475—20T (GN=FF1ZhvyPa, F14~R— %) OEH]
% L /No

[Z4—IWKT7—7 (FHTOEEE) OEH]

% L /No
[#%EtE]
@} F== WE
1 Introduction to parallel SISD, SIMD, MIMD, SMP, DSM,
and distributed and Ethernet
systems
2 Interconnection Ring, mesh, torus, hypercube,
networks and node-degree, diameter, and
properties bisection bandwidth
3 Adjusting Parameters  Topology of k-Ary n-Cube,
of k-Ary n-Cube structure of a router, head of line
(HOL) blocking, structure of a
node, and relative cost performance
(RCP) evaluation
4 Basic communication One-to-all and all-to-all broadcast,
operations and Parallel One-to-all personalized
algorithms communication, total exchange,
and parallel matrix multiplication
algorithms
5 Dual-Cube and Dual-cube and Metacube INs and
Metacube their topological properties
interconnection
network
6 Symmetric SMP and bus-snooping cache
multiprocessor (SMP)  coherence protocol; DSM and
systems and directory-based cache coherance
Distributed shared protocol
memory (DSM)
systems
7 Networks, TCP, UDP, and IP protocols, DNS,

firewall, DES, Hash function,
SHA-1, MD5, SSL/TLS, ssh and scp

internetworks, and
Networks security

8 RSA public key Modular, Fermat’s Little Theorem,
cryptography Chinese Remainder Theorem, and
algorithm RSA public key encryption and

decryption

9 Elliptic Curve Elliptic curve over real numbers,

Elliptic curve group over
field_prime, Euclidian algorithm,
adding distinct points and doubling
one point, Diffie-Hellman
algorithm

cryptography
algorithm

10 Wireless ad hoc Mobile ad hoc networks (MANET'Ss)
networks and Wireless sensor networks
(WSNs), minimum spanning tree,
kruskal’s Algorithm
11 On the Efficiency of A simple algorithm to further
Round-2 Algorithm minimize connected dominating set
of static protocols in ad hoc network
12 Recursive Dual-Net Recursive Dual-Net, Hierarchical
and Hierarchical Dual-Net, and their topological
Dual-Net properties
13 Network on Chip Projection of interconnect
topologies onto two-dimensional
integraated circuit (IC) and cost
performance of on-chip mesh,
torus, hypercube, and metacube
14 Presentations Present your theme

[(REEFESNOFE (ERFE - BHE - BEF)]

Prepare your theme and presentation slides

(72 EH##E)]

Online materials

(B£#]

1. Parallel Computer Architecture: A Hardware/software Approach,
David E. Culler and Jaswinder Pal Singh, Morgan Kaufmann
Publishers, Inc.

2. Distributed Systems: Concepts and Design, George Coulouris, Jean
Dollimore and Tim Kindberg, Addison-Wesley Publishers.

(B SE M D T3k & B HE)

1. Participation and discussion: 40%

2. Presentation: 60%

(REDBREPS5DHDL]

None

(D HfF§ N & 2R1E)

Bring your note PC to the class

[Outline and objectives)

1. Parallel shared memory multiprocessor systems

2. Distributed message-passing multicomputer systems

3. Mobile ad hoc networks

4. Network on chip
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[BEOBELEN ([TE2RP)]

DGR S % L2 5 BERFAN CTH 2 ELIZDOWT, 20 Il &R
% HBE D F S

[BrEEE]

BIEDOERILERIZB VT, F— 7t v ¥ 2 EOHEH SN — B2
Z TV B ORI OV THEE S 2, T2, TNOICHET 2D
WD W TOHIR LR,

[COBEEBET S ETERBENT « 7OTKY S —ISRENEEDEER
EHBRTIENTEDD (BRUREMB LR2UBRSHHICHARS O 228
RREEDEE)]

74 7u<R) =095, [DP1] & [DP2] (2B
[BEDEDHF & FiE]
COWBFETEYATL - 0S8 - Fiki - dv b7 =7 5 Efek = LAV OREIL
e &) HIF, TOMMARCHNEFHT 5. BEOBLIE, IO
MBI 2 3CHkA & . T ORI LA IS DWW TSR,
[7O5F47T5—=>0 (GN—FF1xRAhyar, T4~ — %) O]

»H1) /Yes
[Z4=IWFT7—7 (ZHTOEBE) DEH]
7 L /No
[#EEtE]
T—< WE
1 ARAEA LA OB EE F PR O S % L L 2 o
oo By & WS % RS %o
2 IIal—vav I3 alb—¥ayr ez
IZDOWVWTEHR
3 INA F ) ZE R AL D BEF M T B3N 1) i
IZDWTHESR
4 Tt A LNOVRAEE (1) O SO 7t A L)L TOREILDH
FAIZDNWTEHER
5 TR A LSVIEEL (2) EBEOO SIZBIT2 7 HE A LU
A LFART 12OV 2
6 By N A F ) ol FATRED N A 1) S AL F 02D T
7 SiEL VAL Java & HIZEFE L~V OB LA
IZDOWTHER
8 SNV~ Y v Java R~ Y R HULE LT, REE
Figk Y VDEEIZONWTER
9 YAT ALV (1) N R 2T O3ELR ER w2y A
F A LAV OARAEHAR 2D T A
10 AT ALNIUREEE (2) ¥ AT A LSOV LI DV TEBR D
VAT LB ELZ R THET S
11 SEHIALEL & AR AEAL WHVEL 7 0 &y B B IR
MIZOWTEER
12 v b — 2 AL VLAN 7 &4y M7 — 27 2@ AR
LA 12DV TSR
13 A LA OBy AFA L A EAHY L THAZR IOV T
BE$ Wik &S %,
14 A LA OBARA L FEPHY L CRAZMIIOW T
JEF W&+ %,

(REBENOZE (ERZE - 7Y - BED)]
PAEALEAT BT 25 LA H ) U CTEH DT, ZORBMAELHHET 5o
[FxZ b+ HFB)]

Web 7 B4 5

[2EE]

RN T B

[ AESTAE D 7 ik & %]
LAR=PMZLD
[BEDBEREDPSORIE]
FRizZ L

[ EfF T N & 135 Mb)

CIS Moodle # ffi}fi

[Outline and objectives]

The main target of this course is virtualization technologies which
is one of the core technologies supporting current Internet and cloud
infrastructue.
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[REOBELAN (TE23H)]

A28 =%y bERL - ERICHAT 5 LORTR A TH 505 - Ril
Lo AN R 0 &% Bk % 5

(BzERE]

Wi - REEL Vo LHATICRO LN D BEHEIFET 2L L HIC, ThHO%E

KEomim, WEMREHEEET L 2 L HIZEL 35,

[COBEEBIET S ETEREDT « TOVEY Y —ITREN - EDRER
ZBBRITHENTES D (RUREME LRUBELHICARS N AEE

HREDRE)]

74 7u<RY =05, [DP1] & [DP2) (2
(BEDED T EHE]

RS, Wi, TUYNVERLE, WlEF 2 T 1 OKBEL 7 DB

EOLHITERIEREIN L0 EFERL LB, HUNOEBROMEE, B
LU, ZOREVIEN OB 28 LT, B 5B O BLK 205 7% L
WEEST L. F, WROBRPTE, WESHL, v VFS-T AR L
Vot HMORY &Y 2D BRI 70 b VORI O VT, #
MiZe 70 b AR TEBE LB EDO L ITFI SN PR FA

[795F475—=0 (G—FF1ZRhyyar, FT14X— %) OEHE)

&1 /Yes

[Z4—WFT—9 (SN TOREBE) OFEH]

7L /No

[ EEtE]

7=

1 K55 B R O S

2 Hm oA

3 — 7R %L

4 — RO N— T2
TEY b

5 AL S A B

6 AN

7 FUTNF T IVET IV
L RSA-OAEP

8 Cramer-Shoup 7

9 NA Ty RS

10 TV INVEY

11 RSA-FDH %%

12 Py B

13 BRI 2 T <V
Fo8— 7 4 G

14 FHA RIS LS

WF 78— 4 G5

HE

THREGR I 2t TR BRI e
M L OMEE HET 5.

BB R vo 2B ST TR T
BEGROREGE R BRS 5.

— IR O E S L BERIC OV T
Goldreich-Levin EH 2DV TH25.

BUEBERDERE, RetkomaL
WL % B % .

KBRS DR L RO e %
#3 5.

TYTRFTINVETIVE
RSA-OAEP, B XU RSA-OAEP ©
LA & BT 5.
Cramer-Shoup 575 & Z D2 MERE
W% B % .

NA T v RIS & 2 DR RLE O S48
TR 5.

TYYNVEXLOER, REEOME,
B LU= S ORERGE % B
3 %.

RSA-FDH %% & & D% & MRE % #
f#3%.

WESHEOESE, W, CeNRE
Wi D JERfE % 52 58

THRBEER IR &R YV F /8= T 1 &5
HoOKEL TR
ARG IR VT /=T 4
RO R

[(BEREAOFE (ERFE - 7Y - BEF)]
RN TTHIILZ2NAEIL, KIEE TISEEICHEL T2 L

[F%2 b (HFE)]
T2 RN R OB A

(28]
FRILKH, P
320-01951-5

[RAERTAE DT 3k & FE#E]

FIAEEN, TR ORI, L7 HR, ISBN978-4-

LAR— MBI URENOEMEZZE L, BEmIH§ 5.

[#EDERZE,PSORDIZE]
FRIZZ L
[Outline and objectives]

In this course, you will learn various cryptographic technologies such as
cryptosystem, authentication, and so on.
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[REOBELAN (TE23H)]

BB T T R OEAGAIEREZRK) ZNENOFFIIBNT, &
WEHli 2 R TV SR B L Tl d %0 TOMRR. BEBFSLEEs
KO E ARG DARE % BES 5,

Bz EE]
FNENDHLTIE, E) Vo 2B ED X ) IRER SN, & EHil
EHRTVLOPEHEMT L LR HEE T2,

[COBEEBET S ETERBENT « 7OTKY S —ISRENEEDEER
EHBRTIENTEDD (BRUREMB LR2UBRSHHICHARS O 228
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74 7u<R) =095, [DP1] & [DP2] (2B

[BEDEDHT EFiE]

3 oL (Bl 212, J. Justesen, ‘A Class of Constructive Asymptotically
Good Algebraic Codes, IEEE Trans. Info. Theory, IT-18, pp. 652-656,
1972. %2 ) O E R OICIEEE D S, £ 1 BT, WLOFRKLOTE
W52 7B EOMBE G2 5, 8 2 0~5 4 T, #iE - EHOGEHOH
B, #4570 s Iy FEHREMSo TOT VT XAOER L ZOBM %
ERFENPLOERETOGIZHED Do 3 O ILIIOWVTHE 1 H~5 4 [%
#eD RS, RIS, 55 18 [ &5 14 [T, 3 HFOFLIZE 2 b 2L DT
By, 2 L CHYUHBEOREOWIZRIZOWTOMH., TLH%1T7.
[7O0F74T5—=20 (=TT 1Xhvoar, T4 N—E) OEH]
7 L / No

[Z4—IFT—7 (EATOREE) OXE]

% L / No

[#atE]

F—= NZE

1 EERATILER (1) FEBRGTILERICEOb L 2 D
ME 1R LR SR
5o

5% 2 WEHAFLER (2) 81 [ ECRA SN EwHET
b0 FENSONEDFH - HHO5E
FrEPLET 5,

%3 S EA S LER (3) % 2 [ B ORk o

4 EERFTIERE (4) % 3 [l H o, ¥ Lo,

%5 WERETL (1) MR TLICE DD LHE 2 DL
1 E LRz 2 BEY 5.

56 HEHETL (2) 55 5 [l H TR S w3 % Bl s
%o SFHPHONEOFHY] - RHOFE
RKrEHLET b

BT MRS (3) % 6 [l H Rk o

Eem  EEHETIL (4) 5 7 [ H o, ¥ Lo,

Eom  EASM (1) HEHGAICEODLBE 2D LE 1
iR LR 23S 2.

% 10 HAHGA (2) 55 9 [l H TR S w3 % By
%o SFEHPHONEOFHY] - RHOFE
RKrEHLET b

% 11 A (3) % 10 [ B Ok e o

5512 [0l EAGA (4) % 11 Ml H ok, £ &0,

513 Wl EERFTLE BTtk BERFLE B OEAGLILC

DEBGANCET 2L BT 2 iR OWFSEB oM
DWFFEBIA]

14 FEo ERrs}

[RERBNOZE (EHEFE - 75 - BES)]

B SN L E A TS,

[FxZX b (#EHFBD)]

HAHEHN% LTz 3 Do

[BEE]

[1] F. J. MacWilliams and N. J. A. Slone, The Theory of Error-Correcting

Codes, North-Holland, Amsterdam, 1977.

[2] Richard E. Blahut, Algebraic Codes for Data Transmission,

Cambridge University Press, 2003.

[BRAFEFE DT ik & H %]

BERODN, BEOES. B

[BZEDERZEH,LSORDIE]

B Lo

[Outline and objectives]

This class deal with two areas of Shannon’s channel coding theorem and

weight distribution of error-correcting codes.
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[REOBMZEL BN EZEIP)]
We study Functional Programming and Category Theory.

(B :ZEE]
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 ETERBENT « 7OTKY S —ISRENEEDEER
EHBRTIENTEDD (BRUREMB LR2UBRSHHICHARS O 228

BR & OREE) ]

74 7u<R) =095, [DP1] & [DP2] (2B

(BDHEDF &FiE]

After basic materials are presented, students are asked to write Haskell
code to implement abstract concepts according to concrete examples.

(7957475=225 (G=FF1 XAy ¥ar, F14~N—1%) OEH]
&Y /Yes
[74—IWRT—9 (ZHATOXRBEE) O]
% L /No
G2
] T W%
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.
5th Coproducts The concept of coproducts are
explained.
Text: Lec05-06
6th Programming with Students write programs with the
Coproducts Either type constructor,
implementing examples in
Lec05-06.
Tth 10 in Pure Languages IO in Haskell is explained.
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 Abstract Students write programs that
Data Types implement various arrows in
sample categories in Lec09-10.
11th Categories of Functors The concepts of functor, the
category of functors, and natural
transformations are introduced.
Text: Lec11-12
12th Programming with Students write programs that
Functors and Natural = implement various functors in
Transformations examples in Lec11-12.
13th Kleisli Triples and The concept of Kleisli triple is
Monads introduced with various examples.
Text: Lec13 and Lec14
14th Programming Kleisli Students write programs that

Triples implement various notions such as
state, continuation, and other
functors.

Text: Lecl3
[RERBNOFE (EHEFE - 75 - BED)]

Perform all the tasks that are assigned in class.

encouraged to do pencil-and-paper calculations in all examples.

[F%2 b HHE)]

Materials will be available on-line.

Students are

(zE#]

Learn You a Haskell for Great Good!, Miran Lipovaca, No Starch Press.
Haskell — the craft of functional programming — 3rd edition, Simon
Thompson, Addison Wesley.

[RAEETAR DT ik & 4]

Contributions to the discussions in class (50%).
presentation meetings(50%).
[ZEDERELSORDE]

Lots of drawings are added to visual aids.

[P EfE T N & 3R]

PC

[ZDftDEEEIF]

None

Talks at the

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



COT500K1

Software Verification and Validation

2 L%

H75 4 MV VT by THREE & RESE
BT 2 BT | BHEEREE  BRRERIRE/Fall

[BEOBIEL B ([T£F25P)]

This course aims to introduce both formal and practical software
verification and validation methods and techniques, including formal
specification, formal verification of program correctness, rigorous
software review, and rigorous software testing.

[BER4E]

The students are expected to learn basic techniques for writing formal
specifications in the SOFL specification language and verifying the
correctness of simple programs using Hoare logic, respectively, to
understand the basic principles of specification-based inspection and
testing techniques.

[COBEEBIET S ETERBEDT + TOTERY S — RSN EDEE
EBRITIENTED > BUBREHB C2ABEFSHICHREW 22T

R & DREE) ]
T4 7uvR) =09 H, [DP1] & [DP2] (ZB#
[REDEDHH EFHE]

This class introduces an integrated technology for software quality
assurance. The technology includes formal specification and three
different verification and validation techniques, including (1) formal
verification based on Hoare logic, (2) specification-based inspection, and
(3) specification-based testing. The formal specification technique is
usually applied in the early phase of software development to prevent
and remove requirements and design-related errors, while the three
verification and validation techniques target program errors. The
Hoare logic-based formal verification is more theoretical, while the
specification-based inspection and testing are more practical. By
introducing the theoretical techniques, students are expected to learn
basic concepts such as the partial and total correctness of programs,
program models, state, state transition, and formal proof. By introduc-
ing the practical techniques, students are expected to learn rigorous
but practically useful verification and validation techniqiues, such as
specification-based inspection, functional scenario-based testing, and
the relation between specification and program.

The class is taught by means of lectures, class exercises, and homework.
Sometimes, students are also required to present some part of the
teaching material.

[PO74T5—=0 (GV=TFF1ZXhyoar, T4 X— %) OFE]
Y /Yes

[Z4—IWKT7—9 (FHTOEEE) OEH]

% L / No
[#%EtE]
7= [k
1 H Formal verification of  Partial correctness, total
program correctness correctness, program state,
assertions, and Hoare logic.
2 [aH Axioms for assignment Axioms for assignments is

and examples

introduced and examples are used
to illustrate how the axiom can be
used. Class exercises will be
carried out by students.

3 [HH Axioms for conditional Axioms for conditional statements
statements and are introduced and examples are
examples 1 used to illustrate the principle of

applying the axioms in practice.

4 [l H Axioms for conditional ~More axioms for conditional
statements and statements are introduced and
examples 2 examples are used to illustrate the

principle of applying the axioms in
practice.

5 [\ H Axioms for iterations Invariant of while loop statement,
axiom for while loop, examples, and
how can formal proof be used to
help find bugs in programs.

6 [ H Axioms for procedure = Axioms for procedure calls are

calls introduced with example
illustrations.

7 |H Introduction to formal  The concepts of formal specification
specification are introduced.

8 [alH Formal process The format and mechanism of
specification process specification are explained.

9 [HH Module and CDFD The association between a CDFD

and its module is discussed.

FEATH ©2019/5/1

10 [MH  Data types (1) The basic types and set types are
introduced and examples are given
to explain how they are used in
specification.

11 B H  Data types (2) Sequence types and composite
types are introduced and examples
are given to explain how they are
used.

12 [@/H  The SOFL three-step The SOFL three-step formal

specification specification approach is
introduced with an example.

13 @ H  Specification-based What is inspection? the principle of

inspection principle specification-based inspection.

14 [alH  Specification-based The general principle of

testing specification-based testing is first
introduced. A specific functional
scenario-based testing method is

then explained with examples.
[(REFBNOZE (EHEEE - 58 - BES)]
Preview the contents of each class, complete the assigned exercises,

and review the contents taught in the class. If possible, read related
materials.

(72 b+ &E#RB)]

“Formal Engineering for Industrial Software Development”, Shaoying
Liu, Springer-Verlag, 2004, ISBN 3-540-20602-7.

(B£%]

(1) C.A.R. Hoare and C. B. Jones, “Essays in Computing Science”,
Prentice Hall, 1989

(2) E. M. Clarke, O. Grumberg, and D. A. Peled, “Model Checking” the
MIT Press, 1999.

[ AEETAR DT ik & F4E]

Class performance (40%) and a final report (60%)
[REDBRELPS5DHDX]

None

[ DEfF ¢ N & H2R1)

PC, paper, and pen.

[Z D DEEEIF]

The knowledge offered in this course provides a foundation for
understanding and supporting the development of correct software
systems.
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[BEDEDHT & FiE]
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»Y /Yes

[Z4—=IWFT—7 (ZHTORBE) OEH]

7 L /No

[#EEtE]

[a] F—=

1 % i

2 f FR=ATUT T3

VT ERED 20 ORI

Afﬁk

3 E/ A N#ERE

4 T NR=ATUT T3
VU EREIIBIT AT

5 Ty N=AT0T 73
VSRR BIT AT

6 KA—=P< ¥ (1)

7 Kt—b< b2 (2

8 AKFr—r~< b (3)

9 75T T=8ETIV

10 77T T—=8ET IV

11 s (1)

12 HEEH ) (2)

13 T (3)

14 T=INR—=ATUT T3
VU EHOFEEBLUE
Lo

7*?@:-; DFEFEBIER L. HH
7 FERITHLY AT
R OBIEEATH

[E#ﬁﬁﬁ@#g($ﬁ+g wE - B5EF))

BETHED T,
[T#Zb(&ﬂ%ﬂ
Lo

FEENIZI S N /NIER LR — P RREAORLY M

(z£#]

Leonidas Fegaras and David Maier. Optimizing object queries using an
effective calculus. ACM Transactions on Database Systems Volume 25,
Issue 4 , pp.457-516, December 2000

Peter Buneman, Mary Fernandez, Dan Suciu. UnQL: a query language
and algebra for semistructured data based on structural recursion, The
International Journal on Very Large Data Bases, Volume 9, Number 1,
pp.76-110, March 2000

Haruo Hosoya, "Foundations of XML Processing — The Tree-Automata
Approach," Cambridge University Press, 2010 4 11 H

HARE 70773 v FSboEEE] 4 > 24 2011 4 07 A
Benjamin C. Pierce % /FH3= 200 Bk (M A7 2 AM Ju s3I0 7
S MOME] 4 — 242013 4£ 3 H

[RRAETE DT ik & H %]
LR — M B LPRENTOH
WEWHIETT 50
(ZEDERE,SDOTRDE]
FrTNTUT T KON EhilB L CHEFE TR SO BRI R A A -
AT T Bo

% D B 720 O/NEEE BT,

[FE AR N Z 2]

Web LOBEROBRELER IS Ea—2

[Outline and objectives]

This course overviews programming languages suitable for data-
intensive processing, such as query processing of database systems,
along with their theoretical background, implementations and research
trends.

Algebraic properties of primitive data and their collections are
exploited to uniformly represent data processing that might seem
different using constructs such as monoid homomorphism, which also
opens various optimization opportunities through systematic program
transformations.

We also deal with graphs as natural extensions to trees, along with
transformations and their implementations by structural recursions.

B, MRS & A RRLHEOEREOMRRIZ LY
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[BEOBMEL BN ([TE%23H)]

The topics include

- explaining advanced Al techniques

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

(B:EEE]

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.

[COBEERBIETZETEREDT « TOVKRY D —IIRENFZEDEE
ZBRTB_ENTES (BRUBREMBLFMUBSHHICHTSWAEE

BRER & OEE) ]
74 7u~vR) -0 b, [DP1) & [DP2] IZf#
(BEOEDHH £FE]

This course is to review the basic Al techniques such as problem solving
algorithms and reasoning mechanisms; to learn some advanced Al
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.

(795747 5—=220 (GW—=FT14ZXhyoar, T4NX—F) OXE]
# 1Y /Yes

[74—IWKT—0 (ZATOXRBEE) O]

% L /No

[ gEtE]

T W&

% 110 Introduction Overview of Al, History of Al, and
the state of the art of AT

4 2 [ Problem solving Searching for solutions to a

problem
% 3 |1l Application of problem Each student selects a search
solving problem topic to solve with a

problem solving algorithm
Knowledge representation and
inference mechanisms
-forward chaining
-backward chaining
% 510 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 Decision-making under Each student proposes and
uncertainty implements a small
decision-making system with
learnt reasoning mechanisms
% 7 [l Mid-term presentation Students make presentation of
their work on searching for a
solution system or a
decision-making system
clustering, classification,
knowledge discovery
Supervised/unsupervised/semi-
supervised learning and transfer
learning
% 10 [A  Machine learning and ~ Weka, Google tensorflow, etc.
big data mining
platforms and systems
%11 Machine Learning
Algorithms

% 4 1] Reasoning

% 8 Inl  Big data mining

% 9 [ Machine learning

Neuron Networks, Back

Propragation, CNN, Deep

Learning, LSTM

% 12 [0l Introduction to IoT and Foundamental issues related to Al
Block Chain

513 Term project Term project description and

assignment referring to a real

world problem

% 14 [0l  Final term project presentation of their solution to a
presentation real world problem

(REBENOZE (ERFEE - 7Y - BES)]

Students should be able to search for research articles and read them

FEATH ©2019/5/1

[FXZ b+ EHRE)]

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

[2]. “Java \[C X AHFET T 7T I 77, HiE iR, ootk

(B£%&]

[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

[RAESTE DA ik & F]

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

interactive learning is preferable.

[Outline and objectives]

The topics include

- explaining advanced Al techniques

- introducing the state of the art Al techniques

- solving some real world problems
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HREOBHMEZITVARYS, |EHT IV T) XL OFGRMERE, CLry v s
Ty s EEELIERIFE, SETEEO) Y- Y 2B LR
SEL SATHEEIC D B & SISHEILEHE O XML T B L TR &
05 ET, BALEHOMRIMA L ICHICE L THERZ L2 HNE T 5,

(BERE]
HEALFT R O BRI A & ORI ICIIR L T 20 REA O @A L2 B
BBl L EEAEL T 5,

[CHBEEBEETHETERENT « 7OTERY Y —ITREN - EDEE
ABBITIENTEDID (BRUBREMB L2UBESHHICHARS N 28
BRENDRE)]

74 7a<HR) =095, [DP1]) & [DP2] |2

[IBEDEDH T & ]

HELFI OB HALA 2 RRIICILIR T2 2 L 2 IR LT, F9HARL
%k BIEMT VT XL OHGRIERE GBIRO/T A =5 THLEESHY
R HEBE AT T /87 A =8 THEA /) N—=a VR L), VT4
AR £ T AV 1 N m&TEﬁmU/7~v%%ﬁbf%m
RFEE, GAHEEICED T &SI ROWILTHRICB L T

Web 225 AT L7270 7T bk FV 7z EEBRICED R ﬂmﬁng@%
WL CEILY AT ANORFELRIED D

You will learn the advanced theories of evolutionary computation
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.

(795747 5—=29 (GN=TF1Xhvy>ar, T14— %) OEH]
&1 /Yes

[Z4—=IWFT7—7 (ZHTOEEE) OEH]
7 L /No

[ 5tiE]

] T WE

H1l AT A RHEOBRE, WA, £D), BLUGE

M7 &M

Fom il GEENTLTY AF-—<EULTrrrTOv s T
VUNGE: 2 P g LA a— FIC& 510, FEHHE

GA. = v F v 7P % HWREL

DI DTE

LR TV T) X 5 DF%EHEE. W

SHIY A XOBGE, BN - A D8

A — 5 E OB R

40 WE# 3 YT 1 U7 Messy GA. fast messy GA. gem
oy 7RI X DT GA

F5 M W4 ) -V V=2, LLGA. V) ¥ 7 —VHE

%3 ik 2 0 AT

- Fik
% 6 Wil 5 ¢ M AHEREICED  PBIL, MIMIC, CGA, ECGA,
< Tk UMDA, BMDA, BOA

87 ek 6 WHILTE NYAY—=AL—=ThHR, BETNV
GA. BiItH GA. HAiffEET VT

A L DAHE

E8 I EW#E T HEALRYEHE.. BN =2 — TV h v
b= % EOMBEHR XD 5
BORLEY FF, Wiz,

9 M HikE S HEALIEHE., BEABER =2 —F kY

b7 =2 % EOMEE LIRS 5
DFLEWPY P, #2179,
LR, HRRSL =2 —F V4
N =27 7 EORINEIR LIRS 55
WORLERY L, W#E1T9.
Ay =3y bMpla@BLTARMIN
7oALY AT A OEE Y 7 b
PENE L+ =N UM PREIE PN

FLEBB X HERTIT)
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VLR LIS TR E A
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A5 =%y "NpErilLTARS
7Ly AT ABEDOFERT Y 7 b
VT Rl RIS DT E A
FLFERB LV
FEBR R L CHAZNE L & e Wil
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5 10 |l ik 9

811 | gEhR 1

512 [ FEER 2

55 13 [al %EER 3

Bl Feo

[(REBBNOZEE (EHFEFE - 7Y - BES)]

1 #REOTHE - HEEITH L

2. HORHE TR R B 2 T 1E 2 E 0k (RICHFEORY) CHANIHET 2
s

3. EBOLODTUT T ADT Ny FRABLEIT) Z &

[FZX b #HFB)]

[1] #EA 2% TEE 7V T X4 ] i (2008) (Munetomo, “Genetic
Algorithms”, Morikita-shuppan, 2000.)

(z£#]

[1] D.E. Goldberg, “Genetic Algorithms in Search, Optimization and
Machine Learning”, Addison-Wesley, 1989.

[2] L8 #i (R 7 VT A 4 1~4] R (2000) (Kitano,
“Genetic Algorithms I - IV”, Sangyo-tosho, 2000.)
(31 478 % [ AT ] 2L (2000)
Life”, Kagaku-gijyutu-shuppan, 2000.)

[4] Proc. The ACM/SIGEVO Genetic and Evolutionary Computation
Conference, 1999 - 2018.

[5] Proc. The IEEE Congress on Evolutionary Computation Conference,
1999 - 2018.

[6] #EALFTHE S S IEE. ¥ Y AT 7 A, B L UWIESwE
(BAEFFOR % & L)

A= (60%) &P GEREMRILSCERIOERIL L L) (40%)

reports and presentations in the class

[PEDERE»S>DRDE]
HIHERH 2 RBBOFENS B Y . 20 X ) REEOBIFESIHAA 5 O
W D720, PilAl (EISBEFEO T A 5~ A8 IZHEERH OFiHE L Tw b,

[ N & 135 1b)

Rz L

[ZDOEEHIA]

WD U CHESCHE (EICHEOR) #HATHMZEDTHS )
BHNET.

[Outline and objectives]

While conducting lectures in textbooks, understand the theoretical
foundations of genetic algorithms, design methods considering building
blocks, learning and identification considering linkage between gene
loci, methods based on distribution estimation, and parallelization
methods of evolutionary computation, it aims to learn about the
theoretical framework and application of evolutionary computation.

(Arita, “Artificial
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flie DEHREHICRZABTI Y ¥a— Y HliE FICERT 2 Lo %
RIS < BEBLS 5.

[BrEEE]

WHALO B OB 2 BH L, WAL 5 Sk O SRk & M THRR T &
L5,
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2BRBTIENPTES D (RUREHMB LZUBRSHEHICHARSh -2
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74 7u<K) =095, [DP1]) & [DP2] |2k

[REDEDHH EFHE]

FMOPITFTIIBWTE, FICEKILT =5, BERIT—4, A& S
% BIEHR, 7T TGS % B IERR EO T — F REHROMEIE U7
LHMIC OV CH#RT 2. 20k, THALICHE T 2 RT O Sk % @IS S 0
L, HLHERMOBBE L #RT A2 & %2 U H LR O B A % 58
BL, LR-MIELDD.

(7957475 —=00 (GN=FF1Xhyar, F4X— %) OxEH)]
»H Y /Yes

[Z4=IWKT—=9 (ZHTOEBE) OEH]

7L /No

[#EtE]

] T NZY

1 LR = e R

2 ZWICT — ¥ OWHAL ZRICT — & D720 O LT

3 BT — & oL IEBEE T — & D7z O AL

4 IR R51 7 — & OuHHAL B RA 7 — & D 7280 O HRALEAT

5 A& O WAL RHERED S 72 B TR 7200 O WAL
i

6 77 7oL 7T TERED S T B IHERO 720 OB
%5203

7 X e By A HAL 2 —H L OxFEFIZ D AL

8 KHEEIGER O WAL KHUE 72 15RO 72 80 O W ARALFE Al

9 By gk BHER T — & O 720 O R LT

10 AL OIGH WAL 2 W72 IS Y A7 A

11 SCHERAAT (1) WAL RIS % SCRkAR A

12 SCHRHE AT (2) THAIC BT 2 SCHkAA A

13 SCHRHEA (3) WHAIZ BT % SCHkAR A

14 SCHRAAAT (4) AR % SCEkAR A

[REFENAOEE (EEEE - 658 - BES)]
WHALICBIT 2 o OOk & Fidr, FERERE LA — P EERT 5.

[FHZ2 b+ EHRE)]

HUHEAVER L 7o Bk 2 = 7 LTRAIT 5.

(BEE]

LS LT 5.

(B FFEO % £ ]

FFEVA— MIUNZ, FEROSMOES, HEHELZEL, Sa10IH
W4 5.

[BEDEBERENPSDRDE]

Bz L.

(B4 A Ef 4 N & HH2Rfb)

g5 — b PC %fEHT 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.

5{2

1
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AvF =3y MCEYWREL 2o 72 BHIEZ AT 2 & LIS X ) B 728
LWITBRHEIC DWW TR L7285 . AR S ZMAIZ oW TEREL TV,
[BrEEE]
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HBT— FERED, F—FORITEATHLRAINEE RO 7200 KH T
VT BT DWTEY, F— & OUUE - 547 - FICHT 2864 Tk
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[COBEEFET B ETEREDT « 7OTRY Y —ICRENEEDEER
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[REDEDHH EFHE]
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[795475—=20 (GW—=FF1ZRAhyyar, F14X— %) OEH)
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7L /No

[#EtE]
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BTN HEl (2) RO FEIZOWTHEET 5,

% 8 1n FEaAYR7400%Y)  FXaAY bT74 V80 07 E3ln

v 7 (1) EWET % o
559 [u] FF2AL 7405 )  FFaXT b 74005 Y TOFERL
V7 (Q2) DWTHEHT 5,

10 [ RERICEZET) VY PREARLET Y IFEIIOWTER
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%011 [l Y BRHETHALEFEEZ T I ZHEAH L.,
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5 14 %R 5 I O THEIC O W THEE T 5,

[(REREAOZE (ERFZE - 7Y - BES)]

HHEOTH - 57,

PROEDMER SNHE L, BEEL R — M

[F%Z b (BH®)]
L A R B
(527

LA - BEYRG

SHEMTR Iy

Toby Segaran (%), & 111 1-f# (FIFR), 18 ERL EF) . 714 —T w8y

[RCREEFAE D 75 ik & E#E]

LAR— Mz, ZEROSMOES

[ZEDBRENSDORIL]
iz L
[FEDHER T N EHERD)

C HBERERE L. RERIHETT 5.

1$5- Note PC 219 256035 %

[ZDBNEEHIEF]
L

[Outline and objectives]

This course introduces collective intelligence. The topics will include
a quick overview of recommendation systems, clustering, ranking.
Optimization, classifiers, decision trees, k-nearest neighbors, kernel
methods and support vector machines and feature extraction. Students
will learn how to take advantage of collective intelligence through
coursework and an experimental project.
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[(BEOBMELBN (AE25p)]

Web Y A7 LD 3 @7 —F77F v %8R L, BREEEELENT 2, &
512, Web Y AT ADTHA V88 =0 R T —F T 7 F vy OPlxFERI LI
L0, HES Web Y AT AEFHILELIERAFVE HIZOT 5,
[EEBE]

Web Y AT LADOHRT —F 77 F v 2 8fFE L7 LT, 7L—27—2, OR
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Students understand the basic technologies for Web Systems, such as
frameworks, O/R mapping and dependency injection and explain them
with small sample code.
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After understanding basic architecture of Web systems, students learn
MVC model and 3-tier architecture with Java implementation. They
also learn dependency injection and aspect oriented programing as basic
research topics in this domain.
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Students must present selected thema and the lecturer gives comple-
mentary comments to them. Therefore, students need to research the
thema and prepare presentation materials before classes.
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Online documents
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I evaluate the contents of presentations and deep discussion about them.
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The lecturer explain ane evaluate students’ presentation in deep.

(24 D REAE T N & HaRfth)
7=} PC

428 =%y Mg

Note PC and internet connection.

[Outline and objectives]

Students first learn the basic technologies for Web systems, such as
three tier architecture. Then, they learn advanced technologies, such
as design patterns and frameworks in Web systems.



JE47H © 2019/5/1

COT500K1

Advanced Networking and Computing

754 MV REEEACEa -T2 T
BAE 2 BAGT | BORERED) C BkSEBIREE/Fall

[BEOBEL B ([TE2Z5D)]
The course attempts to provide a unified overview of the broad field of
advanced networking and computing technologies.

(BB 4E]

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 computing, trusted computing, cyber-physical computing,
social computing, big data, software defined system, etc.
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The course covers new paradigms of representative networks, commu-
nications, 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.
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1 Introduction Course outline and teaching
approach
2 Network Past, Present Network technology history,
and Future popular networks, wireless sensor
network
3 Next Generational IPv6 Internet protocol, and
Internet Protocols research on future internets
4 Network Security and  History and typical security
Cryptography technologies of computer and
network security
5 Advanced Internet and Grid, P2P, Web Services and Cloud
Web Computing Computing
6 Ubiquitous/Pervasive ~ Main technologies in Ubicomp or
Computing PerComp
7 Smart/Intelligent Smart objects, spaces,
Objects and environments and services
Environments
8 Cyber, Physical and Cyber world and cyber computing,
Social Computing digital-physcial integrated world,
etc.
9 Big Data, Waa$ and Big data problems and
SDS technologies, Wisdon as a Service
(WaaS), Software Defined Systems
10 Discussion and Cloud/Fog/Edge Computing,
Selection of Advanced  Internet of Things, Social
Computing Themes Computing, Cyber Technologies,
Software Defined Systems
11 Discussion on Cloud/Fog/Edge Computing,
Preparation of Internet of Things, Social
Presentation and Computing, Cyber Technologies,
Reports Software Defined Systems
12 Presentations & Specific topics in Cloud/Fog/Edge,
Discussions (I) IoT, SDN, SocialComp, Cyber
Technologies
13 Presentations & Specific topics in Cloud/Fog/Edge,
Discussions (II) 10T, SDN, SocialComp, Cyber
Technologies
14 Preparation of Subjects related to advanced

Reports

networking and computing

[(REREAOZE (ERZE - B7Y - BED)]

Read the corresponding materials before a class, do homework after

class, and prepare presentation and the final report.

[F%Z2 b+ HRE)]

Online teaching materials provided by this teacher

(B£#]

+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, Archi-
tecture, and Implementation, Cengage Learning Asia Ltd, Singapore,
2009.

- Papers in related proceedings and
[RRAEETE DT 3k & H %]

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

(FEOBERELSORDE]

Teach more on how to find the latest research papers

[P HfF§ N & 3R]

Bring Note PC

materials on the Internet
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[Outline and objectives]

From the mathematical point of view, a variety of scientific and
engineering problems are reduced to ordinary equations, or nonlinear
equations. Statistics is also useful for such application areas. This
course focuses on numerical simulations and data analysis for the
mathematical modeling together with efficient algorithms for solving
the important mathematical problems.



REREE

HArE 2 81 | BHRERED : BREEIEREE/Fall

[BEOBEL BN ([TEZED)]

BT - Bfges & L CigE, BBOBI CIER T 554 - Sl
il B 5,

BN NEIZHEOHRETERTLZ b H D,
FERTIENT 2010 AEEOERBITH 5.0

(BEEE]

FZEOB LGSRSO LNV ORI - AFVERL LR HEE T2,
([COBEEBIET 5 ETEREDT « FTATKY S —(TREN - EDRE
EBETHENTED D (FRUREBE ERUBEHHICARS N AEE
B3R EDEE) ]

74 7uvR) -0 b, [DP1] & [DP2] 2Bk

[BEDEDHF L]

FERBYEFEE 70 & FC L O, MRS, B il L 0B S L o
HEREHEM %R, 7)) =0 — Va R LEE 282, ERANRERE
Bl 0B G% BT

(7957475 —=200 (GN=FF1Xhyar, F4~X— %) OxEH)]
&1 /Yes

[Z4—IWFT=7 (EATOREE) OXE]

7% L /No

[ 5tE]

Ji] T WE

1 HA T YA R, A ¥ VO, #HFEOHD

T OB

2 SrE O EPSEERLT

3 JE D BRI O $E AR JEEEGRS D 7 4 v 5

4 LPC |2 & 2 HiHET 0tz

5 7 1) = — )b julian DI

6 71) — — )b gtalk DS

7 HHEA I T —A HE Y AT L OHEGIE

8 fE7LEE A (1) T YEL Y AGHET T T T A Ok

9 TR Y AT AMEEEE HAEREE Y AT AE 0@ PR
(D

10 fE7LEEH (2) T VLY AGEET O ST ADER

11 TR AT AMEERE  E AR Y AT A OB
# (2

12 {575 LB (3) BRI 7075 LEEREOIHE

13 BT Y AT LS EAARE Y AT AEE O5EHE
# (3)

14 R’} IR DS

[(REBEAOZE (ERZE - 7Y - BES)]
TUT T IV T RTEE T DRI T 2 REE R
[FxZ b+ HFB)]

mL

(28]

Wi IT Text HH BT AT L FG4  WEHHE. FHELE
kL A — 2k HiRAE @ 2016

#4: Theory and Applications of Digital Speech Processing ###%: L.
Rabinar . Hiffit: Prentice Hall Hi/fi#:: 2010
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[Outline and objectives)

Acquisition of speech and language processing technology that can
be utilized at the practical research and development as information
technology engineer / researcher.

Contents may be changed depending on student’s request.

The schedule is an example of 2010.
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-Ronald N. Bracewell : Fourier Analysis and Imaging, Kluwer Academic
/ Plenum, 2003
+ B.Girod, G.Greiner and H.Niemann (Ed.) : Principles of 3D Image
Analysis and Synthesis,

Kluwer Academic Publishers, 2002
+ N.Nikolaidis and I.Pitas : 3-D Image Processing Algotirhms, Wiley,
2001
- D.Caramella and C.Bartolozzi (Ed.)
Techniques and Clinical
Applications, Springer, 2002
- O.Faugeras and Q.T.Luong : The Geometry of Multiple Images, MIT
Press, 2001
- J.R.Jensen : Introductory Digital Image Processing 3" Edition - A
Remote Sensing Perspective,
Pearson Prentice Hall, 2005

3D Image Processing -
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[Outline and objectives]

Students learn and understand the meaning of multi-dimensional
signal/image data processing. Students acquire the knowledge,
especially in understanding the fundamental concepts, algorithms and
their applications so that they can use it for their own research.
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[2] C.M. Bishop, “Pattern Recognition and Machine Learning”, Springer,

2006.
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[Outline and objectives]

This course deals with advanced pattern recognition from both
theoretical and practical viewpoints. Students learn representative
techniques of statistical pattern recognition from simple linear
classifiers to sophisticated bayesian discriminant functions and the
cutting-edge convolutional neural networks in deep learning, and apply
those techniques to handwritten numeral recognition.
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[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 estab-
lished 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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[BEOBEL BN ([TEZED)]

The subject of this lecture is that basic calculation techniques will be
studied for all students who major in information technology and science
to learn recent high performance computing technologies.

(B :ZEE]

Basic computational skills will be acquired. In particular, the issues we
focus on are as follows;

1. Numerical integration, simultaneous equations, and ordinary
differential equations as computing software basics.

2. Program coding of numerical software

3. Program execution and visualization of the results.

[COBEEBETHETERENT « TOVEY Y —ITRENEEDEER
ABBTIENTED D (BRUREHB ERUBRSHHICHARS Q2T

R EDREE)]
T4 7avR) =09 H, [DP1] & [DP2] (2R
[REDEDHH EFHE]

We will investigate the basis of recent simulation techniques in science
and engineering, where computation based researches are extensively
applied to engineering and materials developments. This course
provides opportunities to learn the necessary basic skills through
solving various practical-level exercises and programming, and hope
that this nurtures future researchers, educators and professional
engineers in information science and practical R&D.

[795F475—=20 (G—FFT4ZRAyoar, T4~R— %) OEHE)

1 /Yes

[74—IWRKT—9 (ZHATOXRBEE) O]

% L /No

[ %EtE]

] F—= SEa

1 Computing software Number representation, fixed and

basics floating method

2 Numerical integration Integration algorithms, and

and errors uncertainties in computations

3 Numerical Differentiation and its error

differentiation analysis

4 Trial-and-error Bisection and Newton-Rahpson

searching Algorithm

5 Ordinary differential Simple Euler’s algorithm, and

equation (1) second order of Ordinary
Differential Equations

6 Ordinary differential Runge-Kutta Algorithm (2nd order,

equation (2) 4th order)

7 Application of ordinary Non-linear oscillations

differential equation

8 Solving simultaneous =~ Matrix computing (Gauss-Jordan

equations (1) elimination)

9 Solving simultaneous =~ Matrix computing (LU

equations (2) decomposition)

10 Monte Carlo technique Calculating n using Monte Carlo,
and comparison with numerical
integrals

11 Generating random Simulating randomness and its

numbers assessment

12 Basics of molecular Description of 1 dimensional

dynamics motion of 2 atoms

13 Partial deferential Thermal conductance and solution

equation (1) of Laplace equation

14 Summary Review of lectures

[(REREAOZE (ERFE - 7Y

- REEH)]

Prior to each lecture, participants should lean the important technical
terms, and their meanings and definitions.

[7%2 b FHRE)]

IR REE R, FHEW S (F-TF) $l1AEE (R, H. Landau, et. al.,

Computational Physics)

AMIIEEREGR, FHEEE (1 - 1) $183)5 (Landau et al., Computational

Physics: Problem Solving with Python, 3rd ed.)

Handouts to be distributed
(BEE]

R. H. Landau, M. J. Paez, C.C. Bordeianu, “A survey of computational
physics - introductory computational science —,” Princeton University

Press 2008

Some other references will be introduced together with handouts.

[ IEETAE DA ik & FHE]

Practical programming exercises and assignments in each lecture, and
contribution to the course

[BEDERELPSORIE]

Questions, comments and discussion in each class would be a good for
your own development. Your active contribution sure will make you
understand this lecture deeply.

(B4 D HfF§ N & 3R]

Computational environments and private PC for developing some
necessary programs.
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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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[(BEOBMELBH (AE25p)]

Practical machine learning:

This course is designed to give graduate students the fundamental
knowledge and practical training of machine learning techniques.
(BB 4E]

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

[COBEERBIET 5 &L TEBEDT « 7OTRY > —ITREh - EDRE
EBRTIENTED > BUBREMB CZABEFSHICHREW 2T

R & OEE) ]
74 7u~vR) =0 b, [DP1) & [DP2] IZf§#
(BEOEDHFH £FE]

The course, conducted in English, will mainly consist of lectures but
time will be given for students to work on research and programming
exercises.
(7957475—=20 (GN=—FTF1XAhvar. F4X— %) OFH]
Y /Yes

[Z4=IWKT—=9 (ZHTOEBE) OEH]

% L / No

[#atE]

| T NE

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 applications
reduction 2

12 Clustering Basic techniques and applications

13 Deep learning Introduction to neural network and
deep learning

14 Final Project Project presentation

Summary and discussion

[REREAOFE (ERFE - 7Y - BEF)]

Reading, research and programming assignments.

(72 &HHE]

Course materials will be provided in class.

(BEE]

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

[BRAFEFE DT ik & H %]

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

[ZEDEBERENPSDRDE]

(None in particular.

Feedback from students will be encouraged throughout the course.)
(B4 S Ef 4 N E HH2Rf)

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

[Outline and objectives]

Practical machine learning:

This course is designed to give graduate students the fundamental
knowledge and practical training of machine learning techniques.
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(REOBIEL BN ([\T225P)]

This course provides concepts and fundamentals of hardware/software
codesign in embedded systems development. A complex computer
system consist of hardware (HW) and software (SW) parts. HW
engineers can do HW design and synthesis. SW engineers can
do SW design and synthesis. @ However, the developed system
maybe not optimal. Advanced techniques in HW/SW co-design allow
designing an optimal embedded system from the high level to the
low level of abstractions. The course covers the following subjects:
Introduction to embedded systems; Models for describing hardware and
software components (specification); System design (hardware-software
partitioning and design space exploration); Performance analysis and
estimation techniques; Advanced topics.

(BERE]

Basic knowledge and skills in the design of complex computer systems,
in particular embedded systems, will be acquired. The student will
understand concepts, basics, fundamentals, structures, specifications
and design issues of embedded systems. Models and methods are
discussed that are fundamental for complex computer systems that
consist of software and hardware components. The student should do
some works on HW/SW co-design using the open source or free software
tools.

[COBEERBIETZETEREDT « TOVKRY D —IIRENZEDEE
ZBRTH_ENTES Y (BRUBREMBLFUBSHHICHTSWAEE

R & DREEE) ]
T4 7uvR) =095, [DP1] & [DP2] (2B
[REDEDHH EFHE]

Following the lectures and making some presentations, the student
will learn the concepts, fundamentals, skills and techniques of HW/SW
co-design. This course provides opportunities to students to learn and
implement some issues of HW/SW codesign by sub-themes/topics as
mini-projects.

(7957475=200 (G=FF1Zhv¥ar, F14~N—1%) OEH]
Y /Yes

[Z4=IWFT7—7 (ZHTOEEE) DEH]

% L /No

[ %EtE]

] T SE

1 Introduction Embedded systems; HW/SW
co-design issues

2 Specification and Models of computation; State

models of computation charts; Data-flow models

3 Specification and Models of computation; State
models of computation charts; Data-flow models
(cont.)

4 Mapping applications  System synthesis; Application

into architectures specifications; Architectures &

mapping specifications

5 High-level synthesis Architectural models; Quality
measures; Design description,
transformations; Partitioning;
Scheduling; Allocation; Design
methodology; ASAP, ALAP

6 System partitioning Partitioning and mapping; Levels
of abstraction; Model-based
synthesis; Cost functions;
Partitioning problems; Solution
methods

7 Multi-criteria Multiobjective optimization;

optimization Evolutionary algorithms;
Implementation aspects
8 Multi-criteria (Cont.)
optimization (cont.)

9 System simulation System classification; Discrete
event simulation; SystemC;
Simulation at high abstraction
level

10 Design space Optimization-analysis cycle;

exploration Network processors; Design space
exploration cycle

11 Performance Performance estimation in design

estimation flow; MPSoC; Requirements;

Metrics; Methods

FEATH ©2019/5/1

Problem statement, tool
architecture; Program path
analysis; Value analysis caches;
Pipelines: models & analyses
Presentations/discussions
Review of lectures

Final reports

[(RERFBNOET (EHEPE - 7Y - BES))

Prior to each lecture/presentation, the students should review the
previous lectures/presentations, do homework and learn the new
technical terms, their meanings and definitions.

[F2ZX b (#HFB)]

- Lecture/presentation printouts / handouts and related materials will
be provided to the students

- Online materials.

(B£%E]

1.“Embedded System Design”, 2nd Ed., Peter Marwedel, Springer, 2011.
ISBN 978-9-4007-0256-1.

2.“A Practical Introduction to Hardware/Software Codesign”, 2nd Ed.,
Patrick Schaumont, Springer, 2013. ISBN 978-1-4614-3737-6.
3.“Hardware Software Co-design of Embedded Systems”, F. Balarin,
Chiodo, et al., Kluwer Academic Publishers, May 1997. ISBN
0-7923-9936-6.

4.“Hardware/Software Co-Design: Principles and Practice”, Jgrgen
Staunstrup and Wayne Wolf, Springer, 1997. ISBN 978-0-7923-8013-9.
5.“An Introduction to High-Level Synthesis”, Philippe Coussy, Daniel D.
Gajski, Michael Meredith, and Andres Takach, IEEE Design & Test of
Computers, vol. 26, no. 4, pp.8-17, Jul.-Aug. 2009. ISSN 0740-7475.
6.“High-Level Synthesis: Introduction to Chip and System Design”,
Daniel D. Gajski, Nikil D. Dutt, Allen C-H Wu, and Steve Y-L Lin,
Springer, 1992. ISBN 978-0-7923-9194-4.

Some other references will be introduced.

[ ST DA i & FHE]

Practical exercises and/or assignments to the students, and sub-themes
as mini-projects will be also given to the students. The total evaluation
will be based on

1. Class participation and assignments/reports: 40%

2. Sub-theme/final report and presentation(s): 60%
[REDERZE,PSORDE]

This course is offered as of this semester.

(B4 A HfE§ N & HERfb)

Some free and/or open source software tools can be downloaded and
installed on private PC for HW/SW co-design practice.

12 Worst-case execution
time analysis

13 Advanced topics
14 Summary

[Outline and objectives)

This course provides concepts and fundamentals of hardware/software
codesign in embedded systems development. A complex computer
system consist of hardware (HW) and software (SW) parts. HW
engineers can do HW design and synthesis. SW engineers can
do SW design and synthesis. However, the developed system
maybe not optimal. Advanced techniques in HW/SW co-design allow
designing an optimal embedded system from the high level to the
low level of abstractions. The course covers the following subjects:
Introduction to embedded systems; Models for describing hardware and
software components (specification); System design (hardware-software
partitioning and design space exploration); Performance analysis and
estimation techniques; Advanced topics.
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(REOBIELBN (FE225P)]

Global communication for CIS:

This course, conducted in English, is to give graduate students basic
communication skills, mainly presentation skills, necessary for global
research, engineering and business.

(BB 4E]

The goal of this course is to have students acquire understanding and
skills for presenting academic and/or technical contents.
[COBEERBIETHETEREDT « TOVEY Y —IIREN - EDRER
ZBHEITHENTES D (RUREMBE LRUBEHHICARSNAEE

REEDEE)]
T4 7u~xR) =095, [DP1] & [DP2] (2B
[BREDEDHH EFHE]

The students will learn how to organize their contents and write
effectively in academic and/or technical style. They will also learn to
construct their oral presentations, prepare slides, deliver them well, and
interact with the audience.

This class will consist of lectures, writing exercises and in-class
presentation practices.

(79574T5=225 (G=FF1 XAy ¥ar, T4~ —1%) OEH]
&Y /Yes

[Z4—IWFT7—9 (FHTOXREE) OFH]

% L / No

[#%EtE]

] F—= SEa

1 Introduction What is academic communication

2 Tools and structure Tools and standard styles

3 Beginning to write Planning, Preparing outlines,

4 Writing paragraphs Paragraph unity and coherence,
connectors

5 Introduction part Preparing the introduction part

6 Body part Preparing the body part

7 Conclusion part Preparing the conclusion part

8 Writing workshop Self and peer editing

9 Oral presentations 3 part structure, outline,
preparation

10 Slide preparation Organization and slide design

11 Effective delivery Body language and speech delivery

12 Audience interaction Q/A and discussion

13 Presentation workshop Presenting academic contents and
peer review

14 Additional tips and How to improve skills

summary Summary

[(REBEAOZE (ERZE - 7Y - BES)]

Writing assignments, preparation and practices for oral presentations.
[F%Z b EHRE)]

Course materials will be provided in class.

(zxE]

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.

[ IEETAE D7 ik & FeE]

Students will be evaluated on the basis of contribution in class (20%),
writing assignments (20%) and presentation practices (60%).
[2EDERZE,SORDIZE]

(None in particular.

Feedback from students will be encouraged throughout the course.)

[Outline and objectives]

Global communication for CIS:

This course, conducted in English, is to give graduate students basic
communication skills, mainly presentation skills, necessary for global
research, engineering and business.
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(REOBIEL BN (TE225P)]

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.

(BB 4E]

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.

[COBEERBIET ZETERBEDT « TOVRY S —IIRENZEDEE
ZBRTHCENTES (BRUBREMBLFUBSHIHICHTRSWAEE

R & DREE)]
T4 T7uavR) =09 H, [DP1] & [DP2] (2R
[BEDEDHH EFHE]

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.

(7957475229 (GN—FF1Xhv>ar, F14~N— %) OFi]
»H Y /Yes

[F4—IWFT—7 (EHATOREE) OX]

% L / No

[#gEtE]

| T 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 study 1 Birth of personal computer

9 Innovation case study 2 Evolution of the Internet

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

[REREAOZE (ERFE - 7Y - BEF)]

Reading, research and programming assignments.

[F%2 b+ HHE)]

Course materials will be provided in class.
(B2&]

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 Jr., “Industrial Marketing Strategy,” Wiley, 1995.
Hugo Tschirky et al, “Management of Technology and Innovation in
Japan,”Springer; 2005.

[ IEETAE D7 ik & F2E]

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

FEATH ©2019/5/1

[BEDERELSDRDE]

(None in particular.

Feedback from students will be encouraged throughout the course.)
(B4 D HfF§ N & 3R]

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

[Outline and objectives]

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.
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BnH A

Y754 MV XTI AT LREREODEHD CSP
Hiugo2 B | BEEEEY - SRR ERRS/Fall

[BEOBEL AN ([TE25H)]

WE1OMERMIC, 277 K BEE, TRy b, oT % LO5HIEEkRkD &5
BBERTOT T I IHEEPS, Ay MU= A X2 NERE), SEATLEEA
ERELEALLE L L 2ADPUATRIOEF IV F AL v FOFED
FLTT, LALZOFHERELANVOBFTUR L 2B TEEFEA, —F
CSP(Communicating Sequential Processes) € 7 )V & & DT ALEL D €

FUBAZEINTEY  WAVARIISHTE E9, #FTIE CSP E7 VD
A2 2. PAT3(Process Analysis Toolkit) % fii 5 72 € 7 UL % s

WZHED, e Tur I I v 7R AL E T,

(B ERE]

A goal of this course is to study the basic understanding of CSP
model. It covers a process algebra, verification methodology using
PAT3 and some programming using occam/XC/JCSP/PyCSP. As a CSP
is a super set of the computing model, this can easily apply to the
UML/SysML/Statechart/etc models which are widely used in industry.
Definitely, studying this course could be a good leverage to your work.
Students are expected to understand the foundation of CSP model to
brush up on skills during the course.

[COBEERBIETZZETEREDT « TOVRY S —IIRENZEDEE
ZBRTH_ENTES, (BRUBRERBLFUBSHIHICHATRSWAEE

B & DRSE) ]
74 7uwR) =055, [DP1] L [DP2] 2B
(REDEDF EFE]

This course method is mostly based on the lecture materials and
exercises.
(7957475—220 (GN—FF1Xhyar, F14~X— %) OEH
% L /No

[Z4—IWKT7—9 (FHTOEEE) OEH]

Failure-Divergences

. Infinite Traces
Stateflow

. State Transition Table

Lecture PAT3 Programming (2)
10

% L /No
[#%EtE]
7= ke
Lecture Course Introduction 1. Definition of Secure System
1 Development.
2. Higher Levels of Parallel
Computing in Industry
3. Structures of this course.
4. etc
Lecture Events and Processes 1. Communicating Process
2 Architectures
2. Label Transition System
3. Mathematical Notations
Lecture Recursion, Condition, 1. Recursion
3 Loop and Choice 2. Condition
3. Loop
4. Guard
5. Choice
Lecture Concurrency 1. Parallel
4 2. Indexed Parallel
3. Laws of Parallel
4. Interleaving
5. Bulk Synchronous Parallel
Lecture Abstraction and 1. Hiding
5 Control Flow 2. Renaming
3. Pipe
Lecture PAT3 Study and 1. PAT3 Studying
6 Practice (1)
Lecture Algebraic Laws of 1. Laws of Condition
7 Processes 2. Laws of Sequential Composition
3. Laws of External/Internal
Choice
4. Laws of Parallel Composition
5. Laws of Interleaving
6. Laws of occam Programming
7. Unified Theory of Programming
8. Unified Theory of Concurrency
Lecture Traces and Semantics 1. Traces and Executions
8 2. Traces of CSP constructs
Lecture Refusals, Failures and 1. Refusals
9 Divergences 2. Stable Failures
3. Divergences
4.
5
1.
2

Lecture PAT3 Programming (3) 1. UML2.x

11 . LTL(Linear Temporal Logic)
Lecture Timed CSP (1) . Timed Language

12 . Timed Processes

Lecture Timed CSP (2) . Intervals of Time

13 . Timed Event

. Timed Refusals

. Timed Failures

. Specification Macros

. Timed Refinement

. Trace Timewise Refinement

. Failures Timewise Refinement

1
2
1
2
1
2
3. Timed Traces
4
5
6
Lecture Timed CSP (3) 1
14 2
3
[(RERFBNOEE (EHFEZE - 7Y - BES))

None

(%2 b+ &RE]

Title: "Concurrent and Real-Time Systems — The CSP Approach"
Author: Steve Schneider

Publisher: John Wiley & Sons

ISBN-10: 0-471-62373-3

(z£#]

None

(RS T3k & %)

Course grade will be determined mostly by the homework assignment.

[BEDERELPSORIE]

Lectures will focus on several applications used in industry so that
students can easily understand CSP model and try to reduce a gap
between a theory and programming by showing examples.

(B HfE§ N & 135 1b)
PC (Windows 8/10)

[ZOOEEEIEA]

None

[Outline and objectives]

During last decade, the computer industry has drastically changed.
From the cloud computer to the IoT systems, many software applications
(including robotics, automobile, AI) tend to be network-centric,
event-driven and highly parallel. This means that a programming
becomes very complicated. A conventional teaching of concurrent
programming is mostly multi-threading basis. But as this model
supports a low level of concurrency, its use is limited and badly
quite difficult to get the correct result. On the other hand, CSP
(Communicating Sequential Processes) model provides a higher level
of concurrency and get the correct result, so it is much easier to
apply a wide range of complicated applications. A general problem
in a concurrent programming is to find underlying bugs. Checking
correctness after making a program takes a long time or might be late.
So this course studies the verification methods using PAT3 (Process
Analysis Toolkit). Furthermore, this course also provides the process
models, real-time, network architectures and some programming
examples. Studying this course is very much useful to your future work!!
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Business  Application  System Development

B IEE

754 MV Java L& BES R AT TU =23 P AT LR

HArg 2 B | BARERE - BRREEREE/Fall

[BEOBEL B ([TE2Z5D)]

- 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.

(BB 4E]

- 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.

[COBEEFBET S ETERBENT « 7OTKY S —ICRENFEEDEER
EHRTILENTEDD (BUREMB LR2UBRESHSICHARS W28

RREDEE)]
74 7u<R) =095, [DP1] & [DP2] (2B
[REDEDH EFHE]

1. Introduction to Business Application Systems and Java

2. Outline and structure in Business Application Systems

3. Development process for Business Application Systems

4. Online system development

5. Batch system development

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

(79F7475—=20 (GN=TF1XAhvar. F4X— %) OFH]
»H Y /Yes

[74—IWKT7—9 (FHTOEEE) OEH]

% L /No

[#EEtE]

F—= WNZE

1 1. Introduction to 1.1 Business Application Systems

Business Application
Systems and Java
2 1. Introduction to

supporting Business

1.2 Effective and excellent features
Business Application of Java in developing Business
Systems and Java Application Systems

3 2. Outline and 2.1  Business Models
structure in Business
Application Systems

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

5 3. Development process 3.1 Requirements definition
for Business
Application Systems

6 3. Development process 3.2 Design
for Business
Application Systems

7 3. Development process 3.3 Implementation and Test
for Business
Application Systems

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
programing practice
using a Java batch code
generation tool

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

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

14 7.Conclusions

6.2 File-to-File Pattern Code
Generation

6.3 Control Break Pattern Code
Generation

6.4 DB-to-DB Pattern Code
Generation

Explanation on Problems in
Reporting

FEATH ©2019/5/1

Using Java

[(BEENAOFE (EHEFE - BE - BES)]
+ Object-Oriented Analysis, Design and Programming
- Java Programming in Eclipse

[F%X b HRE)]

See References

(B2E]

+ 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 Wiley&Sons,Inc.

-The Adventures of An IT Leader, by Robert D. Austin, Richard L. Nolan

and Shannon O’Donnell

[ AERTAE D7 ik & EE4E]

- Attendance @ 10%

- Theme tests @ 30%

+ Report examination on a seminar of Java batch programming practice
1 60%

[ZEDEREDPSORDE]

None

[BAEDEET N & WEM)

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

- Eclipse and Java

- Files and Database(Oracle)

+ A Java Batch code generation tool : Jaime

[Outline and objectives]

- 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.
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Web System Development by Ruby on Rails

UNT 7 SIS

#7% 4 bV Rails IRIED WEB ¥ 27 LRI
HATE 2 BT | BHREIRED - BRRERREE/Fall

(REOBIEL BN ([TE225P)]

This course aims to introduce the perspective of the so-called WEB
application and to acquire the basic knowledge about the language for
expressing the system.

Web application is a WEB and DB system designed with MVC
architecture consisting of a database as a model, a Web page as a view,
and an application program as a controller. The primary intention is to
read SQL, HTML, and Ruby programs. The secondary intention is to
write a simple application that runs on the Ruby on Rails framework.

(B :ZEE]

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.

[COBEERBIETZETEREDT « TOVKRY D —ITRENZEDEE
ZEBRTHCENTES Y (BRUBREMBLFUBSHIHICHTRSWAEE

R & OEE) ]
74 7u~vR) =0 b, [DP1) & [DP2] IZf#
(BEOEDHFH £FE]

This course is practical training. The name of the framework; 'Ruby
on Rails’ implies ‘to run easily as if we go by train on the rail” In
fact, this framework makes it easy to build a simple application within
minutes. But the most important thing is to know the mechanisms
of these applications, explain what you did when meta-programming
the system, and understand the configuration of those applications. If
those knowledge is lacking, even medium sized systems can hardly be
developed.

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. The important thing is not
to dig deep into specific areas, but to know the links between areas.
(7957475=220 (GN=FF1 XAy ¥ar, T4~ —1%) OEH]
»Y /Yes

[74=IWRT=9 (ZHATOXRBE) OEH]

% L / No

(5t

] T SE

Week 1  Introduction Guidance. Installation of

development environment.

Preparation.

Generate a simple application

scaffolding and multilingual

screen, using Internationalization

(I18n) gem.

Dissolve the project structure into

three components; Model, View,

and Controller. Learn the design of

HTML, CSS (Cascading style

sheet) and WEB page.

Week 4 Database Language Introduction to SQL: Structured
SQL Query Language, and CRUD

operation of database in Rails

environment.

ER models, primary keys, and

relational structures in the SQL

description. Describe the

relationship between tables.

Week 2 Scaffolding and
Internationalization

Week 3 MVC Model, HTML
and SSL

Week 5 Relational Database

Week 6 Ruby, Language and Introduction of Ruby language and
Grammar its grammar.
Week 7 Test Driven Introduce TDD (Test Driven
Development Development) and BDD(Behavior
Driven Development).

Week 8 User Authentication Introduce authentication gem -
devise. Learn how to authenticate
users, and control the session
dialog with users.

Week 9  File uploads and image Upload the attached file to the

display database and save it. Display the
saved image file.

Week 10 Project Design - Mini Design the original WEB site.

Twitter Site -

Lecture material is the mini twitter
site. Introduce user management.

Week 11 jQuery and Coffee Web system is based on the server
script 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.

[(RERFBNOEE (EHEPE - 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. You need to spend your time in this second phase trial.

[FXZ b+ EHRE)]
There are lecture materials on the course web site of Hosei University
course management system.

(z£#]
A variety of web pages are provided for Rails programmers. We refer to
these pages as teaching materials.

[RAETE DT % & H %]

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. Also final program code will be
evaluated.

(ZEDBERE,SDTRDE]

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.

(DRl T N Z 18R]

Your own personal computer should be the main course computer
system.

[ZDfDEERIF]
Practice makes perfect. Skill and knowledge can not be obtained unless
you try to operate according to the teaching materials yourself.

Week 12 System Design on
Rails: Introduction

Week 13 Presentation and
Debate(1)

Week 14 Presentation and
Debate(2)

[Outline and objectives]

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.
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Software Requirements Analysis and Specification Techniques

ERE fh

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

[REOBMEL BN EZEIP)]

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.

(BB 4E]

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.

[CHBEEBEETHETERBENT « 7OTERY Y —ITREN - EDEE
ABBETI LN TEDI D (BURENB L2UBESHHICHARS Q28

BR & DREE) ]
T4 T7uvR) =09 H, [DP1] & [DP2] (2R
[BEDEDHH 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 4th week to 6th week all students shall turn in answers
of homework. From the 7th week all students shall turn in a model of
homework. In the last homework, students are able to establish groups
which contains max 5 people.

(7957475=225 (GN=FF1 XAy ¥ar, T4~ —1%) OEH]
% L / No

[Z4—IWFT7—9 (FHTOXREE) OFH]

% L / No

[‘seatmE]

] T W%

1 Software requirements This lecture explains:

process and VDM - Software development process.

- Software requirement
specification and analysis.

- What is VDM.

This lecture explains:

- Walk through and play with
VDMTools on small examples.

- VDM process to make a
requirement specification model.
- Please bring a PC which installed
VDMTools.

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

2 VDM-++ specification

3 VDMTools

4 Defining data and
functionality

5 Defining data and
using expressions

6 Defining data, value, This lecture explains:

invariant of type (1) data types : map, object, and

definition function

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

7 Modeling using This lecture explains:

unordered collections (1) function definition: implicit and

with functions 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
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
11 Modeling using ordered This lecture explains:

collections with (1) polymorphic function and

industrial technique 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
13 Industrial software This lecture explains:

engineering technique (1) Useful software engineering

8 Modeling using
unordered collections
with operations

9 Modeling using map

10 Specification for
real-world

12 Libraries

with VDM techniques in industry
(2) Useful software engineering
tools
14 Explanation of This lecture evaluates and explains
homework industrial the reported homework model.
model

(BERFENAOZE (KHFEFE - 5 - BES)]
Students will have to read chapters of the course book (chapter 1 ~8 and
11) and other materials for each class, as instructed.

[F%Z2 b+ HFE)]

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 >

(zE#]

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.
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[ R EEFA 0D 753k & FE%E]

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.
In the evaluation of the reports 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

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

¢ The ability to use layered architecture of requirement specification

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

¢ The overall impression of the finish of the report
[BEDBERENPSDRIE]

There is no modification point.

[Z4 A Ef g N & H2Rfh)

PC which VDMTools can run.

[Outline and objectives]

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.
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Software Process and Quality Assurance

it K

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

[(REOBIEL BN ([\TE25P)]

On completion of this course, students will understand software process
and software quality assurance for developing high quality software
product.

(BB 4E]

To master the methods for evaluating software process and product
quantitatively.

[COBEEBIET S ETERENDT « TATRY S —ITRE N EDREN
ZBBIHENTER D (FRUBERB ERARSFHICHARShAFE

R EDEE)]
74 7u<R) =095, [DP1] & [DP2] (2B
[REDEDH EFHE]

Students attending this course are expected to learn software process as
a technology to improve the software production efficiency.
Furthermore students are also expected to learn software quality
assurance based on measurement and quality prediction, with some
case studies in industry.

(705475 —200 (GIN=FF1Zhyar, F4X— %) OEH)
% L / No

[Z4—WFT—9 (ZHTORBE) OFHE]

% L /No

(s EtE]

T W%

1 Introduction Introduction of this course.

2 Overview of Software Each phase of software

Process development work, and some
methodologies.

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 for

Measurement(1) 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 software.
Measurement(4)
8 Personal Software Overview of PSP which is intended
Process(PSP)(*) 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 the

Model guideline for system development

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

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 trend

Prediction(1) of quality based on the
measurement.

13 Software Quality Models and analysis methods to

14

Prediction and Case
Study(2)

Summarization

predict software quality, and case
study of software quality
prediction.

Summarizing of this course.

(REBEAORE (ERFFE - 7Y BES]

Study references below.

[FXZ2 b+ EHRE))]
Materials(PDF) will be provided in every lecture.

(22#]

References will be shown in each lecture.
[ ARETAME D ik & B %)
Quality of term paper(100%)

FEATH ©2019/5/1

[#EDERE,PSORDE]

Examples will be shown to help your understanding.

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

REERE, F5AG, BHEE, BPRX, LB, RFE, FORA, KBHT, UFZF, IULKER, ERIEH

HTIA MR AT LBEOLEDDY T by T TEE
HATE - 2 BT | BHEEREE - BRRERIRE/Fall

(REOBIEL BN ([TE25P)]

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.

[BE R 4E]

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.
([COBEEBIET 5 ETEREDT « FTATKY S —ITRE N/ EDBEN
EBRITDIENTED D (RUBERB ERUBRSHHICHARSNLZE

R & DRE)]
T4 7avR) =09 H, [DP1] & [DP2] (2R
[REDEDHH EFHE]

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.

[795F475—=20 (G—FF4xRhyar, T4X— %) OEH)

% L / No

[Z4—=IWFT7—7 (ZHTOEEE) DX

% L / No

(5t

[l == SEa

1 Overview of Enterprise The class explains overview of
Systems 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 platform The class explains issues on
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 interface
Development for technologies. AJAX, mash-up, and
Enterprise accessibility issues are discussed.
Applications

6 Analytics The class explains technologies for
on data analytics.

7 Text search, analytics  The class explains search engine
and discovery for 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 to

Networking build and manage a complex global
network environment in an
enterprise.

10 Hybrid Cloud Storage  The class explains platforms
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.

[REREAOFE (ERFE - 7Y - BEF)]

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.

[F%2 b HHE)]

The lecturers will provide original slides.

(zE#]

Not specified.

[RAESTAE DA ik & EH]

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.
[FEDBRENPS5DHDX]

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

(B4 D Hefi § N & 3R]

Some lectures use PC and Internet access.

[Outline and objectives]

The objectives of this course is to understand outlines of software
technologies for realizing enterprise systems.
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Object Oriented WEB Programming Using Ruby

U (P S

#7441 h)L: Ruby BEEBIC& B4 T 14 MER WEB 535t
BATH 2 BAGE | BHRERED - HFFHEIRE/Spring

[BEOBIEL B ([T223H)]

The attainment target is to acquire the practical skills of WEB+DB
system development according to the concept of TDD (Test Driven
Development) or BDD (Behavior Driven Development). Design reviews
and code walk-throughs are frequently held to hone student skills to
build a target system.

[BER4E]

When a student watches a web page, our goal is to imagine how the web
system can be created and write a similar design. To acquire knowledge
about many design patterns and gems, design trials and conferences on
a given topics are held through lectures.

[COBEEFBET S ETERBENT « 7OTKY S —ICRENEEDEER
EHRTIENTEDD (BUREMB LR2UBRESHSICHARS N 28

RREEDEE)]
74 7u<R) =095, [DP1] & [DP2] (2B
[REDEDH EFHE]

This subject is practical training. It succeeds the lecture on "Web
System programming by Ruby on Rails" in the previous semester. The
fundamental contents have already been introduced in the lecture of the
previous semester.

In the expansion study of this semester, 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.
(7957475=220 (GN=TFF1Xhvoar, F14N—1F) OXi]

#1Y /Yes

[F4—IWRT—7 (EHATOREE) OX]

% L / No

[ EEtE]

m T NE

Week 1 Introduction Install the Rails environment.

Review system generation in the
last semester.

Week 2  Locale, Review the lessons of the previous
Internationalization semester, and introduce the locales,
and uploading photos  internationalization, uploading

photos.

Week 3  Version management Learn about version control. Learn

using Git

how to merge backups and team
member source code into local
versions.

Week 4  Login-Authentication, Review the user authentication of
Validation and Error login management, and introduce
messages verification to confirm user input.

Week 5 Test Driven Introduce RSpec to support TDD.
Development Learn to write program

specifications before writing
program code.

Week 6  Test Data for TDD Learn how to create test data and
follow the process of integrity
testing.

Week 7  Java-script and utility Learn to run java-scripts on rails

of gems projects.

Week 8 Project Design (1/2) Learn how to develop a practical
Day 1/3 - WEB application.

Table/Controller The first step is a system design.
Design - Discuss table design and controller
design.

Week 9  Project Design (1/2) System Installation.

Day 2/3 - Session Discuss session design.
Design -

Week 10 Project Design (1/2) Complete the system and make the
Day 3/3 - System system robust so that it can
Robustness - withstand practical use.

Discuss the robustness of the
system.

Week 11 Live Streaming with Introduce live streaming
Rails technology in Rails 5 environment.

Week 12 Project Design (2/2) The second project design sample is

Day 1/2 - Streaming -

a security monitoring system.
However, students can discuss
development target and choose.

FEATH ©2019/5/1

Week 13 Project Design (2/2)
Day 2/2 - Push
notification -

Week 14 Presentation

Introduce live streaming to the
monitoring system.

Discuss 'push’ notifications.
Demonstrate your web system
design to class.

[RERFBNOZE (EREEE - 58 - 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 anyone wants. In order to
achieve the third step, you need to have as many "drawers" (knowledge
accumulation) as possible. In order to obtain more "drawers," you are
encouraged imagining how to create the web system each time when
you visit a website.

[+ HPE)]
There are lecture materials on the course web site of Hosei University
course management system.

(zE#]

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

(R EEFE D T 3% & %)

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.

(HFEQBERELSORDE]

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.

(224 D % fig 4 N E a3 1)
Your own personal computer should be the main course computer
system.

[z OO EEHE]

When you visit some web pages, please feel "I can make this system."
Finally, I hope that you can develop any system. If you would like
to know web programming techniques not mentioned in this syllabus,
please let me know. I will try to cover it in a lecture.

[Outline and objectives]

When a student watches a web page, our goal is to imagine how the web
system can be created and write a similar design. To acquire knowledge
about many design patterns and gems, design trials and conferences on
a given topics are held through lectures.
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Technical Writing for Software Engineers

BRI fEm

YTIA M VTR TERMEOROEMEZOEZS
HArg 2 B | BAREREY - EFEIREE/Spring

[BEOBIEL B ([T223H)]

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.

(BB 4E]

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.

[COBEERBIETZETERBEDT « TOVRY S —IIRENZEDEE
ZBRTH_ENTES (BRUBRERBLFUBSHHICHTRSWAEE

B & DRSE) ]
74 7uwR) =055, [DP1] L [DP2] 1Bk
(REDEDF EFE]

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.

(795475—22T (GN=FF1Zhvy¥a, T4~ —1%) OEHE]
% L /No

[Z4—IWKT7—7 (HTOEEE) OXEH]

% L / No

[#%EtE]

ful F== SEa

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 importance ~ Learning how to write significance

of research themes of research themes and then

writing it

4 Abstract Learning the difference between an
informative abstract and a
descriptive abstract and then
writing the former

5 Conventional research  Learning how to write details on

details related research in the past and

then writing them

6 Unresolved points in Learning how to write unresolved

conventional research  points in past related research and

then writing them

7 Purpose (Main points) Learning how to write essentials of
the purpose of research and the
purpose of a research paper and
then writing the essentials

8 Methods (Main points) Learning how to write essentials of
methods used for the research and
then writing the essentials

9 Methods (Details) Learning how to write details of
methods used for the research and
then writing the details

10 Results (Main points, Learning how to write essentials

Details) and details of research results and
then writing the essentials and
details

11 Comparison of research Learning how to write comparison

results with past ones  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

12 Conclusions (Main
points, Details)

13 Recommendations, Learning how to write future
Acknowledgments, topics, acknowledgments,
references, appendixes references, and appendixes and

then writing them

14 Presentation Presenting a completed research
paper

(BEBBENOZE (EHEFE - F7E - BES)]

- Homework

+ Reports

* Review of lessons
- Preparation for the next class

(72 H#BE)]

The teacher will provide education material.

[5E£&]

R [HESRO 720007k b33 2 EERSC] Wigett, 2006 £
R (R EIRE RS - BEUPHE A DK MR U B T ) SE s AU, 2006.
[http:/www.pett.com.tw])

FREFHEME [BRARLR O 70 OIFERRCRBICHIE] Wigett, 2012 FEAI.
Michael Alley, The Craft of Scientific Writing Third Edition, Springer,
1997.

(R T ik & %)

Homework (40%), Quiz (30%), Report (20%), Presentation (10%)
[BEDERELPSORIE]

I'll continue to make students understand the contents easily.

[Outline and objectives]

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.
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Writing and Presentation for Thesis

#HE 1E

Y74 M RXDEZF ERRRIMN
HArg 2 B | BARERE - BRREEREE/Fall

[BEOBEL B ([TE2Z5D)]

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.

(BB 4E]

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

[COBEEBIET 5 ETEREDT « TOTKY S — TR N /- EDBEN
ZBRBIHENTEDD (FRUBRERB EFEARSFHICHARSIAFE

BFR&EDEEE)]
74 7uvR) =09 %5, [DP1] & [DP2] (2B
[REDEDHH EFHE]

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.

[7OF74T5—=00 (GW—TF1RAhv>ar, T4~ N—bF) OENE]
&Y /Yes

[74—IWRT—9 (ZATOXRBEE) O]

% L /No
G2
] T ke
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 body =~ Writing the introduction, methods
part 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 design
materials
12 Delivery, Q/A session Basics of speech delivery and
discussion
13 Presentation workshop Presenting academic contents and
peer review
14 Additional tips and How to improve skills
summary Summary

(REREAOZE (EREE - 7Y - BES)]

Reading / writing assignments, and preparation for oral presentations.
[F%Z b (#HRE)]

Course materials will be provided in class.

(BEE]

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.

[ AEETAE D7 i & Fe2E]

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

(None in particular.

Feedback from students will be encouraged throughout the course.)

FEATH ©2019/5/1

[Outline and objectives]

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.
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Japanese Comprehension 1

HIREF

H7% 4 bV . BAREIEE 1
HATE 2 BT | BHEERRE - BRRERIRE/Fall

[REOBELHIN ([TE2LED)]

T RAEEM LAY —FERC, T0%5E2HE LT, HEABGTORY
LY RMEHEL LBV T, FEOFEEIZOWVTHENTE S L) iE#ERP R
ExRER,

[B:ZEHE]

FHEPHSOZ L HHOE, #a, LR EIZOWTiELRT L& Z12, Ll
IRBRZ LIEDDb0AS,

Fo, FNUIOWT, HRFBTELE SN TEDL L) 125,
[COBEERBIET 5 ETEBEDT « 7OTRKRY > —ICREhEEDEER
EBBRITIENTED > BUBREBB C2ABEFSHICHREN 22T
R & DEEE)]

T4 7uvR) =09 %5, [DP1] & [DP2] (ZB#

[BEDEDHF & FHE]

2~3MNZT T, A —F O, EEEITI.

[795F475—=20 (GN—FF1ZHhyar, FT14X— %) OEHE)
»Y /Yes

[Z14=IWFT7—7 (EHTOXREE) DX

72 L / No

[ EtE]

@} F—< NEF

® Ty r—var CIRHEOED T % L OHER
- HO#AY
A —=FIZDonT

® HEOFTH - 530120 - GE% / RB 0%

T (1) - M

- AEHL

® HEOITHE - 0122w - JHk

T (2) %)

@ Bt (1) - EhE S RBlOFE
- ML
- ERL

® Bt (2) - 5K

® A (1) - Rl FBLOEH
- HERL
- R

@ K (2) S BER
- AR

® HEE HARL O (1) - &5/ EBo%H
- ML
R

® HEE HARLOBR (2) - 5E

© HE¥EEEY (1) - RhE S RBLOEH
- HERL
- VER

@ EHELERY (2) SR

®@ BEOBA (1) Ve ¥k
- M
- AEBL

® BEOL (2) JE Sl

@ BEOB (3) FEF
TA—= Ny
ity > a v

[RERBNOZE (EHFFEE - 78 - BES)]
BEERMOMERILTE LR BENICHEZ & 205, #bohro ik
e L, BHETIIA— VT,

FRROOFEMEIILTTHI L,

[F%Z b (#FE)]

FHIE LTy 7)) v MBS AN LESHIUDEEIRET 50

[BEE]

4 THARTESE CHM L7230k ook

(R HEETFE D 3k & %]

BEEMES R N8 0%

HUERRA 2 0 %

[#2EDERZE,PSORDIE]

WEAERE, N T o720 a— PAE—FI20WT [ffc ke o7-] [dok
L CHRIZV] LW FEDRLDOFEDRH 572720, RIFFETIIAY —FI126
HxRRo Tz

[SEDEEfT N E 3R]

Ny av

[ZDthOEEHIF]

FRFW O HARFEME 2 2 BI5 L 2FAEDPL VA IIAY—TFOT — v 2 AR

T %

FHEOZEY - LEEIL U CERKISHIE T 5o EICHT 2 HER, FEBICH
R L O CEE LR, & U7 & B3t s LTzl

Vo HRANZEERT V74 TOEFE o728, BEYy v a vy 2ET 5.

[Outline and objectives]

To become proficient enough to make daily conversation or interviews on

specific topics such as about yourself,your country’s culture and society

by making and giving speech,
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Japanese Comprehension 2

HIREF

+7 4% 4 bV BAEEIEME 2
HATE 2 BT | BHEEREE - FFERIRE/Spring

[BEOBMEL BN ([TE%23H)]

T AR B LAY —FERR, 205%FLEL T, HEWEFTORD
EDRHHER LBV T, BEOFEICOWTHNTE S &) HEe L8 %
ERHER,

[BER4E]

FEFAGOZ L, BAOE, #HE, Ubh Lo Tid AT E &S, LE
HEBRZ LIXD DAL,

F/o, FIUIOWT, HEFETEL FoGENTEL LI IR A,
[COBEEBETDETEREDT « TOVRY Y —ITRENEEDEER
ZBBITHENTE D (BAUARENB EXUBEFHICHRS O AEE

BREEDEE)]
74 7avR) =05, [DP1]) & [DP2] (B
[BREDEDHH EFHE]
2~ 3N T, A —FDiefii, FEEREITH,
(79547 5—=20 (G—FF4xRAyar, T4N— %) OEHE)
»H Y /Yes
[Z4—IWKT7—9 (FHTOEEE) OEH]
7L /No
[#EtE]
| F—= %
) FVIyF—vary BHEDMED 1 & OWERE
HCARS
A —FI2DONWT
©) HEOTE - £h 20w - g/ FHO¥E
T (1) - ML
- VI
® HEOFTF - 5120w - R
T (2) - A
@ Bt (1) - REHE RBLOFE
- R
R
® B (2) R
- AR
©® M (1) - BhEE S RBlOFE
- ML
- ERL
@ A (2) - REFER
® HEEHAREDOMLR (1) -G/ £Bo%E
- R
- VIR
©) HEL HARLOBR (2) - 5E
- A
© EEELRY (1) - BEH EHLOFE
i 359
- ERK
(i) EEERY (2) R
@ BB LW (1) - BEH RBLOFE
19
- PRI
® BEOLHD (2) - FEFUESR
@ BEO LA (3) 3
TA =Ko
ity v a v

[REFENAOZE (EEEE - 658 - BES)]
REFEROMERIETE 2B BENICHEm % L 275, #bbhro 8k
fEHEE L, BHETIZ A=V TR,

FREROLEMHE L5 L,

[F£x b (HFRB)]

FHIE LT, 7)) v M ERAT A0S, LEFHIUIHEEIEET 50

[B£E]

4 THARGESE CHM L 72300k

[ ARETFME D ik & B %)

REEMESOTHEES0%

FRERR 2 0%

[ZEDERZE,PSORDXE]

WEAEEE . N TITo/z a— MAE—FIZOWT [ o7 [bok
FHLTHIZV] W) FEEPSDENRH 12720, RIFETEAY —FI2&
MEKS 7z,

FEATH ©2019/5/1

[PEDERT N X HERMD)

N a v

[ZDOEEEIE]

RHEW O AARGERF 2 2 BIE L -FEDP L VA ALY —FOTF —<v %2 EH

T5ho

FHEOBEY - BRI UTERKISHIE S 5o BT 2R, FEEICH
FERAEH L OGS L -, U7 & fBICIbE LTz L

Vo HERANFERT V74 TORE o 2Baik, MELy v a v 2E BT 50

[Outline and objectives]

To become proficient enough to make daily conversation or interviews on

specific topics such as about yourself,your country’s culture and society

by making and giving speech.
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TEEFHAA RIS 1

RAE

(PIVIVXLET—21BE)

HAH 2 B | BB FFZERIREE/Spring

[REOBELAN (TE23H)]

TN A b kT — Y SRR O R 2
2T = SR IEHR RO D 50 5

BT NT) AADHEEL TV 5D,

WEAE, #ER BT E LWERE 058 T Y 2oistCidz vy,

HTHDTHD, TV X

SEHTHAIBHINTEY ., 287

LA LR

FEROSHETHESNHEH SN TV 7V TY XL LT = FiiEx ) B

FEATH L,

TR ARSI R RSRY 7 — 5 B 24T ) BRORR A e =2 —F V4 v T —
JOTNT) XLIEEEZ LR TTEATN

(BEEE]
1. 8%

O TED &) RRENH ) . £ OFERIOI20 ED &

IRTIVTY) AL T =y hENEAR L SN E FT 5,
2. HRS IO TOT IV T XL % IES 57517 Tldz < FERIC

I\ TG T PR B ERT B

[COBEEBET S ETEBENT « 7OTKY S —ICRENFEEDEER
EHBRTIENTEDD (BRUREMB LR2UBRSHSICHARS Q228

BR & OREE) ]

74 7u<R) =09 b, [DP1] & [DP2] (2B

(BDMEDF &FiE]

TR LBEEEIRIT 50T, BIAWIET 571 TUA L FHEY T

HCEREONEICESNTTLE Y F— 3 v Y

LTd59,

IR - RN C D L, B AT AR 5 2 &
(PO54T5—229 (G—TFF4 XN vdar. Fex— %) OEf

=)

—a—F )ty T -
Za—F Wiy bT—D%H
Za—=I WAy b —DFEHE
EAR S AL & %

VI—T A

. HEEO R

L ARG, & 54T

. FH G e

. IRTTHI

. SVD 2 & % RICHI,
RN ADTFE L =2 —-F Wty

»—ncow»—upco.wg—n.wgoy}

rT—7

CBOW £ 7 )V

. word2vec DE A L iR
IVTFXFAMEY =Y b

. one-hot FH~DZH

CBOW E7 VD%
Embedding L 1 ¥

. BAES D & A
CYTEA FMBERHET Y P aE—
e

1. Negative Sampling

2. Negative Sampling O >~ 71 ~
7T

Negative Sampling D%
SR word2vec D&

ML SHEET IV

BT D=2 —F )k NT—2
Backpropagation Through Time
Truncated BPTT

RNN L A Y 5L

BERE T — % &4k L A Y DF%E
RNNLM O & &7l

RNN O[] E

S L LSTM

LSTM D%

LSTM % ffi- 72 SEE TNV
RNNLM O & 5 7 5003
CBRRETOV R 7SR

. seq2seq

. seq2seq DL

. seq2seq DELEL

ﬂwwewwwww

7L /No

[Z14—IWFT—7 (EATOEREE) OXE]

% L /No

[#%EtE]

F—=

1 Za—I Nty bT—2
DIEHE

2 AR RBALEL & HiGE D5y
BB (1)

3 RS RELEE & HEED 5
BB (2)

4 word2vec(1)

5 word2vec(2)

6 word2vec DAL (1)

7 word2vec DAL (2)

8 UhLYhZa—F)
v bT7—=27 (1)

9 UhLybhma—F)
Iy bT—=7(2)

10 47— Mt & RNN(1)

11 '— M+ & RNN(2)

12 RNN (2 & % SCE AR

13 Attention

. Attention OfEFAA
. Attention 1} X seq2seq DF %
. Attention DAl

WN’—‘“‘WN'—‘@N!—‘N!—‘W!\"!—‘PP’N!—‘PW

1. BJ71a RNN

2. Attention L A ¥ O J7 i

3. seq2seq DEfEILE skip T4 7
vav

4. Attention OJIGH
[RERFMNOZE (EFEED - 658 - BES)]

HHE) T, BRHEONEDT LYY 7 a v R EEkT %,

EEE LCHIE - @EMEEZ RN TR LT BV AT ATIRINY %,

[F%ZX b (#EHFB)]
TR (3),"E a2 515 Deep Learning @ —H A S FEALAE", + 5 1
V) — - ¥ v, ISBN:9784873118369

[B£E]

HERER: (G5)," €12 51E% Deep Learning - Python THR7T 4 — 75—

SV O EEE", F T 41) — - Vv ISBN:9784873117584

ﬂjT?*ET il (), " REFEIZE D E"kﬁﬁﬁ’kﬂ (B E 7a 72y v aFn
1) —R)", ikt ISBN:9784061529243

WHEN (GB)," 27 bbb RkESE AM", @it ISBN:9784061538283

Ian Goodfellow 1t (3%),"i& &7 " KADOKAWA,ISBN:9784048930628

W& GF),"RESE (1&&“‘“7 07y yaFhy)—X), #Hk

1, ISBN:9784061529021

7Y T—=) FN=27 (),"HBREEFELI D -0 O ERE ", 4L

Wi,ISBN:9784320124462

(RS D 753k & B %]

TLE Y 7=V 50%

i 50%

(ZEOBRENSOTRDX]

A2 & — HENCH#REAT ) 2 TE AL, FELEETLEYTF— 3

vEFEmEREG L CUAMOEEELD ST,

[ HfF T N &35 1b)

=1+ PCHzOIL

(20O EEHE]
FETT VT AL F = I EOERN L AR EH R L T b
ZLTwa,

[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.

14 Attention IZFT 5% D

DT =<

NP K7
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Special Lecture for Computer and Information Sciences 2 (Advanced Image processing)

WNE =

Y7y A ML ERRPREER2 (BSRETHAR)
HArg 2 B | BAREREY - EFEIREE/Spring

[BEOBIEL B ([T223H)]

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.

(BB 4E]

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.

[COBREZEET S ETERENT « TOTRY S —ITRE N EDEEN
ZBBEITHCENTESr (RUREHE LRUBEHHICHARSNAZE

BER & DEEE)]
74 7uvR) =05 %5, [DP1] & [DP2] (2B
[REDEDHH EFHE]

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

[7O547T5—=>0 (GN—FFT4ZRAyoar, T4~R— %) O]

&Y /Yes

[74=IWRT=9 (ZHATOXRBE) DX

% L / No

[‘sestE]

[ T SE

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 gain

recognition

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

[REREAOZE (ERFE - 7Y - BEF)]

Reading, research and programming assignments.

[F%2 b EHHE)]

Course materials will be provided in class.

1)

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).

[ AERETAE D77 ik & BE%E]

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

[ZEDEBERENPSDRDX]

(None in particular.

Feedback from students will be encouraged throughout the course.)

[ A Ef § N & HaRf)

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

[Outline and objectives)

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.
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Special Lecture for Computer and Information Sciences 3 (Operating System)

Nguyen Ngoc Binh

Y74 MV EREERERS (AINL—FT 12TV RT L)
HArg 2 B | BAREREY - EFEIREE/Spring

[BEOBIEL B ([T223H)]

This course reviews and explores introductory basic concepts of
operating systems (OS). The course focuses on the structures for
operating systems, introduces and considers main issues of OS
such as Process and Threads, Memory Management, File Systems,
Input/Output, Deadlocks. It also addresses several advanced issues:
Virtualization and the Cloud, Multiple Processor Systems, Security,
and OS Design. Some case studies on hot OSes such as UNIX, Linux,
Android and Windows are provided to illustrate introduced concepts and
functions of OS.

(BB 4E]

Basic knowledge and skills in operating systems will be acquired. The
student will understand concepts, basics, fundamentals, structures and
design issues of OS. The student should do some works on operating
systems using the open source operating systems tools.
[COBEEBET S ETERBEDT « TOTERY S —ISRE N EDEED
ZBEBIIENTES D (FRUBERB EFARSFHICHARShALFE

BEREDEEE)]
74 7uvR) =05 %5, [DP1] & [DP2] (2B
[REDEDHH EFHE]

Following the lectures/presentations, the student will learn the
concepts, fundamentals, and skills of operating systems. This course
provides opportunities to students to learn and implement some
functions and techniques of OS by sub-themes/mini-projects. Some
topics on OS can be assigned to students to study and prepare
presentations/discussions.

(7957475—22T (GN=FF1ZhvyPar, T4~ —1%) OEHE]
»Y /Yes

[74=IWRT=2 (ZHATOXRBE) OEH)

% L / No

[#%EtE]
[} F== WE
1 Introduction Definition and History; Computer
hardware review; OS Concepts
Processes; Threads; Interprocess
communication; Scheduling;
Classical IPC problems
3 Memory Management A memory abstraction; Virtual
memory; Page replacement
algorithms; Design and
Implementation issues;
Segmentation
Files; Directories; File system
implementation; File-system
management and optimization
Principles of I/O hardware and
software; Disks; Clocks; User
interface: Power management
Resources; Introduction to
deadlocks
7 Virtualization and the = Requirements for virtualization;
Clouds Types of supervisors; Techniques;
Memory virtualization; Licensing;
Clouds
Systems Multiprocessors;
Multicomputers; Distributed
systems
The Security environment; OS
Security; Controlling access to
resources; Formal methods of
secure systems; Basics of
cryptography; Authentication;
Exploiting software; Insider
attacks; Malware; Defenses
Nature of the design problem;
Interface design; Implementation;
Performance; Project management;
Trends in OS design
Unix, Linux, Android
MS Windows
Presentations and discussions
Presentations and discussions
Review of lectures

2 Process and Threads

4 File Systems

5 Input/Output

6 Deadlocks

8 Multiple Processor

9 Security

10 OS Design

11 Case Study 1
12 Case Study 2
13 Mini-projects
14 Hot topics
Summary

[(REBBNOFE (EHFEFE - 7 - BEY)]

Prior to each lecture/presentation, the students should review the
previous lectures/presentations, do homework and learn the new
technical terms, their meanings and definitions. The students will study
and prepare presentations on some assigned topics.

[FZX b #HFB)]

- "Modern Operating Systems," 4th Ed., Andrew S. Tanenbaum and
Herbert Bos, Pearson, 2015. ISBN: 978-0133591620

- Lecture/presentation printouts / handouts and related materials will
be provided to the students

- Online materials.

(B£#]

1. "Operating Systems: Internals and Design Principles,” 8th Ed.,
William Stallings, Pearson, 2014. ISBN: 978-0133805918

2. "Operating Systems: Design and Implementation,” 3rd Ed., Andrew
S. Tanenbaum and Albert S. Woodhull; Prentice Hall; 2006. ISBN:
0131429388

3. "B VIRV —=TFA VT VATLA" TR 2a— 8. ¥ AN L,
KB E2] 3, B2 M, €7V - =724 — 3, 2004, ISBN:
4894715376

4. "F RV —=T A YTV AT A RN R T F) 2 - S A YNy
L, TON=k Sy FAVE; FREL IR, E 3|, 7V ey - =
T ar—3 a3 »,2007. ISBN: 9784894717695

[ IESTAE DA ik & 4]

Practical exercises and/or assignments to the students, and sub-themes
as mini-projects will be also given to the students. The total evaluation
will be based on

1. Class participation and reports: 40%

2. Presentations and final report: 60%

[#EDEREIPSORDE]

None.

[P EfE T N & 3R]

Some operating systems tools (free software) can be downloaded
and installed on private PC for operating systems design and
implementation.
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[BEOBEL B ([TE2Z5D)]

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.

(BB 4E]

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

[COBMEEREIET 2 ETEEEDT « TOTKRY Y —ITREN - EDEEA
ZBBIDHENTES D (RUBRERE ERURSFHICAR S FE

REREDEE)]
74 7u~xR) =095, [DP1] & [DP2] (2B
[BREDEDHH EFHE]

The course, conducted in English, will mainly consist of lectures but
time will be given for students to work on research and programming
exercises.
(7954T5—=29 (G=FF1 XAy ¥ar, F14N— &) OEH]
Y /Yes

[Z4=IWFT7—7 (ZHTOEEE) DOEH]

% L /No

(5t

] T SE

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 applications
reduction 2

12 Clustering Basic techniques and applications

13 Deep learning Introduction to neural networks

and deep learning
14 Final Project Project presentation

Summary and discussion

[(REREAOZE (ERZE - 7Y BES)]

Reading, research and programming assignments.

[FH2 b+ (EHRE)]

Course materials will be provided in class.

(BxE]

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

[ R EEFl 0D 753k & H%E]

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

[BEDBERENPSDRDX]

(None in particular.

Feedback from students will be encouraged throughout the course.)
[B4E DRl § N & i%ERM0]

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

[Outline and objectives]

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.

(Intelligent Media Processing)
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[REOBELAN (TE23H)]

- BRLER R

] - P HIRE/Spring

T - T WHA T TOL 0, BLOL ar¥a—sickrIng
DERUBOFHNOVTHEET %, e CHEFRII A=~ a VOEE

WROAF NS BEST S,
[EEBE]

(1) &EFICBT AR 252
T OERER 2O 5
V EE RO E T EEEET S
ik EBYEM O I L TR RS T S

(2) #
(3) &
(4)

(5) FomVaIa=r—varOfEL AXVEBET 5.
[COBEEBETDETEREDT « TOVERY Y —ITRENEEDER
EBEITIENTEDD (RUBRERB ERMIBRESHHICHARS N 2E

BRENDREE)]

74 7u~xR) =095, [DP1] & [DP2] (2B

(DD T &FiE]

FRERLE LB A 74 TIZOWT, B R, SEF0 R, 55
JLEESET R, (OB A S EERL IR B S MINCET T 5. 2D

B T ARG EEEEBEMSE O BRI RIS OV TER,
MOV I 2= =2 a Y AF N EHIIOTBEE LT

[795475—=20 (GW=FF1ZRAhyyar, F14X— %) O]

WE

T, Wi, XTI Lo LT A
TA T OGFE AT 1 T OWEZ
DWVTESR,

NH OB D3R E N E N DR,
BLO, FERA T4 7O MEICOWT
5.

FEFEME B & O o £ B gk
B, <o, HEAREME, HHO
FEHIZOWTH S,
HREOBEOHFEIZOVTH L, &5
12, HFEOFY ML, Ty vy
SEHLZ EI2DWTES,
PILAHIZ L) HrE O AT
FHEL YT 2 — & OB A BT b
7 =) ZEWEHCICEFEOANRY b
AN FEEEBEDPHER, T2, A
7 MVORFTEMS
MIETFHSHRr 7 A N T L0 X
), AT FUING A —F TR BT
T 5o

IR 5 A B o SREDI
RO EM AL, HREE
SR TAMSIRNE 1 P38
IEFEORBIE LTO, T b,
4y br—2ar, BEOESL, &
BEALIZOWVTHESR,

T R O, FIRIZOWTE:

BRI, BEN R
#9 5.

BREABEAM OGS, FIHIZOWTH
O, BB OFEEEET 5,
HHEEBOEELE, & F%:
EBRET 5. 70, BIARSROKR
INGICER2 = NN e IV P S 1A
THHFEMRN T I 227 —
A VDAFIVIZONWTESR,

%, B

SHIT, B

&Y /Yes

[Z4—=IWFT7—7 (ZHTOEBE) DEHR]

% L /No

[1gEtE]

=] T

1 AT AT D5

2 HEE A 74 7 O

3 FEFARME & IR

4 HRERS

5 BT 1

6 BRI

7 HE T

8 HrEE 1

9 V|

10 T AR LR

11 A LR T

12 A LR T

13 La—<r3Iah—
ALY =0

14 TRIGRLE - Fo T

£y

TEEOIERGT, TR O
S, BN - BEEf o EIco
WTEHER, 7Y FATFr =70k
FOFHFAL NIONWT, T2, EEY
MBI 2 BB E 5.

[(BEREAOFE (ERFE - 7Y - BEF)]
HEAPH 7 F A PRSEELTAZY ., &, AOFLEHE, LX) FHIZ

BRE SO &) LTS,
(F%2 bk HRE)]

WEIBEI AT LT v LT F AL

(B£E]

U [, Oz 0NN, HEOLEB»T O ? | @t 7927
W7 7 i

L (4 FAMTHER 22—~ A vy 7 x— A #ektt

[RRAEETAR DT ik & 4]
(1) BHICHT 2 AR
2) HFEET RO
3) #H \ ERA RO B & LR
SRR EIEh R o SR & R
5) FEEMomvII = r—yaryAFL
DBEECT 2 WAGERBR L (80%) & FH O MALE (20%) %
b o THliE L 3%,
[2EDBERE,PSDRDOE]
BRRET = Tl HEERPTFFEAROTES AN —Vvay, &
Z S LEEDPIFFFC, BlE &, SEFSEFRERET VRSO #FEEE
B, ZHEIIESoT[BETL] 20 [HBLYD ] FEIILTWELZY,

(B HfE T N &35 1b)
BTV AT LT v T LT AN EHSOZ L,
[ZDOEEEIEA]

2014 4 F TERH ZEUEFT O AT TEF O E LTwE Lz 20D
REBRA D L. 720 T BV AR EF RO 7€
YAML=Ta v EE@MNAATVEE T,

[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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[BEOBEL BN ([TE%23H)]

KT — 5 55 OFWRAHTHAM L HRABRFMIHR L TR 2 IEFEICBNT
FTEPREV FFICT XA MIAMOBMERATHI 2 KL L 2 EE 27— &
LCEHENTWEA, fiEbEn/iz7—2 L3R 73 A M TIERICKW
BOH A R SHEEBRL LTENDL 20, LEREREHE T2 L 0wy 2L
VEN Do RifEFETIET ¥ A OISV AARSHELHE 2 Pl & L7
TXAMYA =V T THOLNEHM L . EBEOICHBZEHICBWTZR
L& EDIIIHVBEPIZOWTOHEE HIET .

(Ef==E0)

TEAMNYA =TS ERALGETH . 49 L HEREN 2T
BdHLHIF TR 20720, FEICE U TEY) 2 EREE RO 570
DIEREL E 2 T5 % GIZOVF, BEH - TR DT RIEICIE A C & 2 Rk 2 1
N##H) ZEVHETH L, -y 2L K- PRESEZE L TSR
ILOREBEN L EMEEHTH L LB, TOLIRTHFA T =5 25K
WCLARBIC B W CRETRE N BT 2 L2 L T 5,

[COBEEBIET S ETEREDT « TOVEY Y —ITREN - EDRER
ZBBEITHENTES D (RUREHE LRUBELHICARS N AEE
BREORE)]

74 7uxR) =%, [DP1] & [DP2] (ZB#

[REDEDHH EFHE]

FEEFLCTOEARN 2 R B RCWR T — <~ D ORI D L DE VL ODHA L
FNENOFEOFIEEEZ HZEHRMET, TFAMNIA =V FICHLE
7 BIRE R R 7 & O JEBE 22 Bl - BEER & E OIS HIZ O W TR
T Do Fro ) LIBEAFHM A B SBIRL CHHTES LH 12T 5720,
V=R TATT) REEELZTHNT b BB, AEREEIZOVTIE
SR OB B 126 U CERBRICHIS T 5,

[795F475—=20 (G—FF1ZRhyyar, FT14X— %) OEH)
7 L /No

[Z4—WFT—9 (ZHTORBE) OFH]

72 L /No

[ 5tE]

T N%F

1 WL LA e A NOL b1y

2 B Ak SREAILC B B B EE o JERE
3 BP0k TERE AT

4 RSB HESCIRAT (FOHEG FATT)

5 RS R HESCIRAT (AR 33T
6 B ATk RS

7 R SR FRERRAT

8 FEFAIYAZ T TXANYA = TRk
9 FEAMNYA =T 2GAE) T

10 FEAMNYA =LY DI %k R 52 )
11 FEANTA =TT T ¥ A MR O RILEL
12 FEANYA =T T)F—av

13 FEAMYA =Y IS H GO/ (1)

14 FEANYA =TT IS HFBI DA (2)

[(BEEAOZE (EHFEFE - B7E - BED)]

BEPHA LI Ey 790, BIRkOH 550 %EFHP L) TIFCFE
R

ALy =V EREBRIHERN L, £ &) NS N L D2 RS 5.

[F%2 b EHHE)]
R L 2w GEZEEEHE Web ¥ 1 M DO ZAHICART 2) .

[BEE]

RIS 7« 7 A MRS T 5,

[RRARETAE D5 ik & %)

SEH L 65%, LoR— b 85% L L CRHIT .
[#2EDERZE,PSORDIE]

2L

[P Hfmd N EHERM]

A5 =3y MIBERTEDL /) — M3V ar 25452 &, #REHEA -
FPRESE NIRRTV AT LRI 5. 72, EEATHRAT S Y V0
% 1% linux BEE COETAME SN TS 720, BFY — V)% -5 72 linux
EEAAEL TBLIENZEE Ly,

[ZoOEEEIE]

FEHWTH ) LHALHBELEZHTEZFIIOTONE L) BELWEFEIZLT
WEZWEEZTWD, #EHTICE DI L RHERDL L) ZlFHIZIE
BEANORBI L BIME KD o

FEATH ©2019/5/1

[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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[REOBMEL BN ([TE%3H)]

B TREOFZOHPEOHHIL, BETLLIDEND D TH L, BFELRLED
Y CRMAEATED & ) R TR EMSD 2 LT, EBEOREIRP, 4
BOFEISIZEH DT

(B RE]

HENE L TUERERNAF VRHM 20, RETINE THALEM
ek A R = A ENE AN T 72O EHROBMAFRO ISR IIZEICN 3 2 H
MERAE M T 5o B2, FROMEIZOVTE ZIIRICELTHREZE 5,
FLHEANE LTRELRY T —REBOEDFIZOWTHRET L2 L% HiE
Y5,

[COBEEFEET B ETEREDT « 7OVKRY Y —ITRENEEDEE
EBBTIENTES D (RURENB ERIRESAHICARS N 2E
R EDREE)]

74 7avR) =05, [DP1] & [DP2] (B

[BEDEDHH EFHE]

ANEERR o, BRAMHEPICERS NG vy -2 vy ThEHHE
EL. BT 5,

4 vy =iy TERG. MERITTRET 5,

[79F7F4T5—=29 (G=TF1Xhvy>ar, T14-— %) OEH]
H 1 /Yes

[Z4=IWFT7—9 (ZHTOREE) OXH]

»H1) /Yes

[ 5tE]

F—= WNE

1 HA YA HEROMD T 7% & OFH/EIED T
%

2 ST IT DA OZER TORFEHRILMIZOWT
D

3 UYL — Ty M) Y= bOEE)

4 LV —=ry THOME HENE L TORESR EIZOWTOL

il Wz

5 A5 =vyy 7 (1) A0 =y TRICES>TRR D
(1)

6 L5 —=rTyT(2) A0 =y TRICEoTRR S
(2)

7 L= T (3) A8 =0y THRICESTERD
3)

8 A=y 7 (4) AV —r2yTRICESTHRRS
(4)

9 A5 —=rvv7(5) A8 =0y TRICEoTELRS
(5)

10 A5 =297 (6) AV —=r2y TRICESTRRS
(6)

11 A5 =97 (T A=y THRIZESTRR S
(7

12 A5 =2y T7(8) A8 —=r2y TRICESTHRR S
(8)

13 L5 —=2TyT(9) A8 =y TRICEoTRR S
9)

14 T EITEEN

[REFENOZE (EEEE - 658 - BES)]
A28 =2y TROBEED, ©EMI. LA MESE
[FHZ b &HFE)]
EEAT .
[BEE]
HHIRT %o
[RCHEETFE D 3k & %]
A=y THREFOTEFT, Ful - FHRHEZSM, MERKTOE
F. LA — MERAEMIUSOSRMEE 2%,
LER— PR, $EE, 4 V5 — ¥y THRAFEOFZ A L TEHMT %,
[ZEDERZE,PSORDE]
R L
[B4E A N E 125 )
Tay s %, 55 PC
[ZDfDEEEIF]
BHEEAEINKNE 5 BRIZAT ) o BESIRY AT LA THEAIT 50

[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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[BEOBELEN ([TE2Rp)]

KREBEDZEN, HHEFEFER CHRIT SN TV AN AE 2 L CHE L C
LW, ZHOWZRICETAZ L AHME LI F—Th b, WZERN
DYENIRET &2, BRSO, AEH 2 VIEHREORITOMIENE
IZOWTHMT 2, T2, ERESHTEET AL ZOREORIZZ DL
IF—THRXOBAEIT) o

[BERE]

FHRLENAT % 0 TR B IFRILTEHEL S - FAFOILH 2 5 ISR RO T, FkE
ZFNZFNOIEE S THET 5 2 LIRS TR WS, o4k 2 i
AHTET, BEREOWROTFELZHMB L. BHOWMRIBHTE 2%
BT 2L 2B LE LT,

[COBEERBIET 5 ETEHEDT « 7OTRKRY > —ICREhEEDEER
EBBTIENTEDD (RUBRERB ERIBRSHHICARS N -2E

R L OREE)]
74 7uvR) =05 %5, [DP1] & [DP2] (ZB#
[REDEDHH EFHE]

BIREORVERHO 4, SBRIC, 2H5%2FLHTTI). DY 04T
2ODFHEATV, WfED 9 04T il TH S NFREICOWTHET 5,
[795F475—=20 (G—FF4xhyar, FT4X— %) OEHE)
Y /Yes

[Z14=IWFT—7 (ZHTOREE) OXiE]

% L / No

[ %EtE]

[i] F= ISk

%1 EAES €40 B Py Large-scale Parallel Computing
and Tuning Techniques

8200 kA REIZI 7R A Design and Implementation of
Domain Specific Languages

93 | REURisEA Cybermatics: Cyber Science for
Cyber-enabled Worlds

E NI R o0 St ol Bidirectionalizing Model

Transformation Languages
through Partial Translation
YRR O 720 OETE AR < v F
4

SDN (2 & % IRt AU etk i
Particle Swarm Optimization
Algorithm & GPU % v 7- L5115
AALICE LT

A —FA Y FTIERF 5
AVEaT—vaF NI+ NTTTA
KID Model: A Cognitive Approach
to Machine Intelligence
Cost/Performance Efficient
Interconnection Networks for
Supercomputers

512 [EIBR a2 SR A ST RGE

55 13 [nl EIBSARESE ARG MR

5 14 I EIBRSEFRERR RN MR RE

[RERBNOZEE (EHEFE - 78 - BES)]

HROBFEL LR b LTELDOT, WIBRMICHET 2,

[FHZX b+ EHRE)]

ok L

(BEE]

PENE LT HABEPRE1TD

[BRAEEPE DT 3k & E %]

LAR—bF (70%) & (HEEGELR L) BEANOEBE (30%) 12X,
[ZEDERELSDTRDE]

WRRICBINT 2 FAEDFEFRIL, MOFENDORVHIE 2 oTW D
[Z D DEERIE]

FHOWRZIET 5 ol EMFEL TW b HlIICERKL, LK -
M EMEEICIRBT L2 &,

[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.

55 M B A
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REHEZ, [INE5A—, IURE, B, diEx, hiliE—, XEEE, BiEM—, BE8ET
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[BEOBIEL B ([T£F25P)]

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.

[B1Z R 4E]

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.

[COBEERBIET 5 &L TEBEDT « 7OTRY > —ITREh - EDRE
EBRITIENTEDD (FRUBRERB EFABRSHHICHARSNLZE

R & OEE) ]
T4 7uxR) =09 H, [DP1] & [DP2] (2B
[REDEDHH EFHE]

The course, conducted in English, is basically a series of omnibus
lectures provided by visiting instructors who work as computer
scientists or corporate engineers with wide and deep experiences in the
business field.

(7957475 —=20 (GN=FF1Xhyar, F4X— %) O]
&1 /Yes

[74—IWRKT—0 (ZHATORBEE) O]

% L /No

[#EEtE]
] T e

1 Introduction Introduction to the course (Kaoru
Uchida)

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

Advanced Networking for Future
Information Society (Atsuhiro
Tanaka)

Image Recognition and Pattern
Recognition in Automated Teller
Machine (Hiroto Nagayoshi)

User Experience and Human
centered design (Shinichi
Fukuzumi)

Quality of system and software
(usability) (Shinichi Fukuzumi)
Introduction to Venture Businesses
(Koichi Nakayama)

Speech and Audio Signal
Processing (Akihiko Sugiyama)
Globalization of Business and
Engineering Career Development
(Akihiko Sugiyama)

Innovation and Intellectual
Properties (Akihiko Sugiyama)
Silicon Valley ecosystem and
discussions on e-commerce start-up
(Koichi Nakayama)

FIware: European initiative
towards IoT platform (Koichi
Konishi)

ITS (Intelligent Transport System)
& Sensing Technology (Nobuyuki
Ozaki)

Discovery from Human Big Data
(Satomi Tsuji)

[BERENAOZE (EHEFE - 5E - BES))
Completion of assignments and weekly review of the lectures

[FHZX b+ EHRE)]
No required textbook

(B£E]

Course materials may be provided by each instructor
[BRAFEFE DT ik & H %]

Students will be evaluated on the basis of contribution in class (30%),
and output of assignments (70%).

[(REDERENPS5NDRDX]

None in particular.

Feedback from students will be encouraged throughout the course.

2 Lecture 1

3 Lecture 2

4 Lecture 3

5 Lecture 4

6 Lecture 5

7 Lecture 6

8 Lecture 7

9 Lecture 8

10 Lecture 9

11 Lecture 10

12 Lecture 11

13 Lecture 12

14 Lecture 13

(D EefF ¢ N & H2R1)
Students are advised to bring and use their laptop PCs for in-class
programming exercises and/or presentations in some sessions.

[Outline and objectives]

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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[BEOBMEL BN ([TE%23H)]

Students are expected to learn the basic concepts and challenging
problems with the potential technology known as Human-Machine Pair
Programming for efficient agile development. In particular, the study
should focus on two specific techniques involved, which are Software
Construction Monitoring and Software Construction Predicting.

(BB 4E]

Students must understand the principle and goal of the Human-
Machine Pair Programming (HMPP), and must possess the ability to
build simple tools to support HMPP.

[COBEERBIET 2 &ETEBEDT + 7OTRY > —ITREh - EDRE
BRI ENTEDD (FRUBRERB EFABRSHHICHARSNALFZE

R & DEE) ]
74 7u~vR) =0 b, [DP3] & [DP4] |Zf§
(BEOEDHFH £FE]

This course will first introduce the essential idea of HMPP and then
explain necessary techniques for realizing HMPP. Students will be
required to raise questions and to join discussions on possible solutions
for the potential problems with HMPP. Students might be required to
apply the techniques learned to simple program examples in order to

FEATH ©2019/5/1

16 Framework of SCP A framework of SCP is studied and
discussed.

17 Knowledge-base The representations of one piece of
knowledge and the whole
knowledge-base for SCP are
studied and discussed.

18 Categories of code The core of SCP is code predicting.

predicing Various kinds of code that can be
predicted are studied and
discussed.

19 Techniques for code Specific techniques for predicting

predicting code are studied and discussed.

20 Code predicting for The principle and specific

exception handling techniques for code predicting for
exception handling are studied and

discussed.

help understand the principles of HMPP.
(7957475—=20T (GN=FF1ZHyar, F1NX— %) OxH)

»H Y /Yes

[Z4—=IWFT7—7 (ZHTOEBE) DEHR]

% L / No

[#%EtE]

] T—= WE

1 Introduction to HMPP  The state of the art in HMPP will
be studied by discussing on
existing publications.

2 Challenging issues Challenging issues on HMPP will
be studied and discussed.

3 Architecture of HMPP  The essential architecture of

HMPP tools will be studied and
discussed.

4 Software construction = The concept of software
monitoring (SCM) construction monitoring is studied
and discussed.

5 Framework of SCM A framework of software
construction monitoring is studied
and discussed.

6 Knowledge-base for The structure of each piece of

SCM knowledge for SCM and the whole
structure of the knowledge-base for
SCM are studied and discussed.

7 Properties Properties that must be checked for
the current version of the program
are studied and discussed.

8 Methods for verifying ~ Methods for static and dynamic

properties checking of the necessary
properties of the current version of
the program are studied and
discussed.

9 Automatic testing of The techniques for automatically

theorems testing the validity of a theorem is
studied and discussed.

10 Test data generation Various methods for generating

methods test data from predicates for
checking the validity of a theorem
are studied and discussed.

11 Test data generation Commonly used testing tools are

tools studied and tried.

12 Challenging issues Challenging issues in relation to
testing theorems are discussed.

13 Fault report format Potential fault report formats are
studied and discussed. How to
achieve the high readability and
understandability of the reported
faults are discussed.

14 The categories of All of the possible program faults

program faults are studied and discussed.

15 Introduction to The basic concepts and principle of

Software Construction
Predicting (SCP)

Software Construction Predicting
are studied and discussed.

21 Code predicting for The principle and techniques for
robustness predicting code that enhances the
robustness of the program are
studied and discussed.
22 Code predicting for The principle and techniques for
encapsulation predicting code that helps realizing
encapsulation in object-oriented
programming.

23 Code predicting for The principle and techniques for

efficiency predicting code that helps enhance
the efficiency of the program.

24 Integration of SCM The principle and techniques for

and SCP properly integrating SCM and SCP
for HMPP are studied and
discussed.

25 Evaluation of HMPP Experiments are set up for
evaluation of HMPP. The students
are expected to study the principle,
contents, and the way to perform
the experiment.

26 Tool support for HMPP The potential features and
functionality of a software tool to
support HMPP are studied and
discussed.

27 Challenging issues in ~ The major challenging issues in

building tools for building a software tool for HMPP
HMPP are studied and discussed.
28 Summary and report A summary of all of the relevant

concepts and techniques for HMPP
is made in a report.

[(REFESNOZE (ERFE - BHE - BES)]

Students are required to search for related work in relation to
Human-Machine Pair Programming, raise questions, and actively join
the discussions on the relevant issues.

[F%X b &HFB)]

Published papers, and “Formal Engineering for Industrial Software
Development”, Shaoying Liu, Springer, 2004

(BE#]

Published relevant papers
[ RIS F i & FHE]
Thesis and presentations
[#EDERE,PSORDE]
None

[(BAEDEHT N & W3EM)
PC

[ZDftDEEEIF]

None
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[BEOBMEL BN ([TE%23H)]

Students are expected to improve their knowledge on their research
area and understand the state of the art on their research topic.
They are also expected to demonstrate their ability for writing reports,
papers, and thesis, either in Japanese or in English.

(BERE]

Students must be able to have the ability to raise questions and
problems, to search for suitable references, and to come up with
solutions to the problems.

[COBELEBIET 5 ETEREDT « TOTEKY S — TR N /- EDBEN
ZBBIHENTED D (FRUBEREB ERABRSFHICHARS I ALFE

R EDEE)]
T4 7u<R) =09 b, [DP3] & [DP4] (2
[REDEDH EFHE]

Topics : (1) Verification and Validation of Formal Specifications with
Rigorous Inspections

(2) Configuration Management and Software Tool Support

(3) Design and Implementation of Software Tools for Automatic Test
Case Generation

(4) Automatic Program Analysis for Implementation-Related Defect
Detection

This class is taught basically through seminars. Necessary knowledge
and related work are explained and students are required to make
presentations on the related work they have studied, progress they
have made, problems they have encountered, and technical proposals
they have considered. They are also required to improve their English
proficiency in speaking, listening, reading, and writing.
(7954T5—=20 (GN=FF1 XAy >ar, T4~ &) OEH]
Y /Yes

[Z4—=IWFT7—7 (ZHTOEEE) DX

7L /No
[ %EtE]
[ F—< M

1 mH Introduction and
explanation on
research topics

Introdution to the latest research
topics in the area of Formal
Engineering Methods for software
development.

2 [ H Introduction to Verification and Validation.
Software Engineering  Configuration Management and
Techniques Software Tool Support, Design and

Implementation of Software Tools
for Automatic Test Case
Generation,

Automatic Program Analysis for
Implementation-Related Defect
Detection

3 H Formal specification for What is software quality
software quality assurance? How formal
assurance engineering methods can be used to

ensure software quality?

The concepts of software

verification and validation. What is

their difference? How can they be
performed?

How to use Hoare logic to prove the

correctness of programs.

6 [l H Review and inspection =~ What is software review, Parnas’

Active Design Review,

Specification-based inspection.

The principle of model checking for

verification.

Black testing, white testing, and

model-based testing.

The goal of automatic testing,

principle of automatic testing,

challenges, and possibilities.

10 [MH  Student presentation 1 Students are required to present
and discussion 1 the progress on their own research

project.

11 [MH  Student presentation 2 Students are required to present
and discussion 2 the progress on their own research

project, and hold a discussion on

the problems they have met.

4 [\mH Software verification
and validation

5 [ H Formal proof

7 [HH Model checking
8 [ H Testing

9 [alH Automatic testing

12 [A/H  Student presentation 3 Students are required to present
and discussion 3 the progress on their own research
project, and hold a discussion on
the problems they have met.
13 [aAlH  Student presentation 4 Students are required to present
and discussion 4 the progress on their own research
project, and hold a discussion on
the problems they have met.
14 [A/H  Student presentation 5 Students are required to present
and discussion 5 the progress on their own research
project, and hold a discussion on
the problems they have met.
[(BERENAOFE (EHEFE - B7E - BES)]
Students are required to search for related work in their research area,
study the latest techniques in relation to their own research, and review
what they have learned from the class.

[FXZ b+ EHRE)]

Published papers, and “Formal Engineering for Industrial Software
Development”, Shaoying Liu, Springer, 2004
(B2E]

Published relevant papers

(RSSO T ik & B )

Thesis and presentations
[2EDERZE,PSORDXE]

None

(B4 Al N & 23]

PC

[ZDfDEEEIF]

None



COT700K1

A2 Ea— S ERRFES 2

FIZES

HAZE BT | BHGEERAY

[BEOBMEL BN ([TE%23H)]

Students will learn how to plan, implement, and analyze experiments
on software testing methods. They need to study how to choose testing
methods for comparison, how to generate test cases, how to generate
mutants from original programs under testing, how to run the tests,
and how to analyze the test results for conclusions.

[EEBE]

Students should build up an ability to plan, implement, and analyze
controlled experiments on software engineering methods.
[COBEEBIET S ETERBEDT « TOTERI S — (SRS N EDEEN
EBBRITIENTED D BUBREBB C2ABEFHICHREN 22T

R EDEE)]
T4 7u<R) =09 b, [DP3] & [DP4] (2
[REDEDH EFHE]

This seminar focuses on more advanced theories and techniques for
verifying software systems, including inspection, and testing. Intensive
reading and discussions will be required to improve the students’
understanding of the necessary science for software engineering.
Specific research projects for doing an experiment on testing methods
comparison are assigned to students. Students are instructed how to

present their work and how to progress their research projects.
(7957475—=20T (GN=FF1ZHyar, F1NX— %) OxH)

»H Y /Yes

[Z4—=IWFT7—7 (ZHTOEBE) DEHR]

% L / No

[#%EtE]

fl 7= W%

1 [mH Software testing Introduction of specification-based
methods testing, domain-partition testing,

and random testing is given.
2 [ H Controlled experiment  The general principle of conducting

a controlled experiment for
scientific purpose is discussed.

3 [|H Planning experiment  All of the related issues on
planning a controlled experiment
are discussed and carried out.

4 [ H Test case generation 1 ~ The related methods for generating
test cases for the experiment are
discussed and carried out.

5 Al H Test case generation 2  The related testing methods are
applied to generate test cases for
the experiment.

6 [alH Mutant operators Various kinds of mutant operators
for producing mutant programs are
introduced and discussed.

7 |lH Methods for creating Various issues in relation to the

mutants creation of quality mutants for
testing are discussed.

8 [ H Test result analysis Necessary techniques for analyzing

methods test results are introduced and
discussed.

9 [ H Mutation testing tools  Existing mutation testing tools are
introduced and discussed.

10 [alH  Threats to the validity = Common threats to the validity of

of experiments software engineering experiments
in general and experiments on
testing in particular are introduced
and discussed.

11 M H  Experiment on Using test cases generated to carry

mutation testing 1 out a specific mutation testing for
comparison of two testing methods.

12 [A/H  Experiment on Continuation of the same

mutation testing 2 experiment on mutation testing
until all of the tasks are completed.

13 [alH  Analysis of experiment The results of the experiment are
analyzed to derive a conclusion and
experience.

14 [AlH  Experiment report Writing a report on the entire
experiment process and the result.
All of the related issues are
discussed in detail.

15 [alH  Intelligent tool for Principle for automatic testing,

testing

rules for specification-based
testing, and intelligent guidance
for specification-based testing.

16 [H1H

17 [al H
18 [al H
19 [alH

20 [l H

21 [l H
22 [l H
23 [l H
24 A1 H
25 [l H

26 A1 H

27 [AlH

28 [l H

Science and software
engineering

Empirical strategies
Software engineering
experiements
Empirical strategies
comparison
Measurement
Experiment process
Definition

Planning

Variables selection

Selection of subjects

Experiment design

Instrumentation

Validity evalution

FEATH ©2019/5/1

What is difference between
computer science and software
engineering

Overview of empirical strategies,
surveys,case studies
Characteristics, experiment
process.

Introduction of various empirical
experiment strategies.

Basic concepts, scale types,
objective and subjective measures,
direct or indirect measures
Variables, treatments, objects,
subjects, and process.

Defining experiment, example,
summary.

Context selection, hypothesis
formulation, hypothesis statement
Choce of independent variables,
choice of dependent variables
Criteria for selecting subjects,
techniques for selecting subjects.
Choice of experiment design,
general design principles, and
standard design types

The concept of instrumentation,
principle for instrumentation.
Criteria for validity evaluation.

(BERENOZE (EHEFE - F7Y - BES))
Preview and review the contents taught in classes.
[FHZX b+ &HFE)]
“Formal Engineering for Industrial Software Development”, Shaoying
Liu, Springer-Verlag, 2004, ISBN 3-540-20602-7.

“Experimentation in Software Engineering”, C. Wohlin, P. Runeson, M.
Host, M. C. Ohlsson, B. Regnell, and A. Wesslen,

Kluwer Academic Publishers, 2000.

(z£#]

Published papers.

[ AEETAR D77 ik & F4E]

Tool implementation and report.
(ZEOBRENSOTDX]
None

(D HfF§ N E 3R]

PC

[ZofbnEZREEH)

None



JE47H © 2019/5/1

COT700K1

A2 E2—SERFFIEES A

FIZES

HAZE BT | BHGEERAY

[BEOBMEL BN ([TE%23H)]

Students will learn how to develop a software tool to support the
testing-based formal verification using symbolic execution, including
requirements analysis, specification, design, coding, and testing.

(B :ZEE]

Students should build up an ability to independently develop
software tools for software engineering methods using the Agile-SOFL
technology.

[COBMEERIET 5 ETEREDT « ORI Y —ITREN - EDEER
BRI EPTE S, (BRARERB LZUBREFHICHARS W EEE

14 [A/H  Intelligent tool for Knowledge on functional scenarios,

functional principle for scenario-based
scenario-based inspection, and intelligent guidance
inspection for scenario-based inspection.

(BEBBENOZE (EHEFE - F7E - BES)]

Preview and review the contents taught in classes.

[FXZ b EHRE))]

“Formal Engineering for Industrial Software Development”, Shaoying
Liu, Springer-Verlag, 2004, ISBN 3-540-20602-7.

“Experimentation in Software Engineering”, C. Wohlin, P. Runeson, M.

REEOREE) ] Host, M. C. Ohlsson, B. Regnell, and A. Wesslen,
F4FuwEY)L—nH L, [DP3] & [DP4] |Zf Kluwer Academic Publishers, 2000.
[EROEDH L H%] [z2#]
This course focuses on practice and application of the latest technology Published papers.
Agile-SOFL for developing quality software systems. The target system [ AESEED F % & B %)
to be developed is a software tool to support the testing-based formal Tool implementation and report.
verification using symbolic execution. (BEQBEZH5NES %]
(7957475—=20 (G—FF1ZXhv>ar, F14N— %) OFi] None
B e [T~ = W]
[Z4=IWFT=9 (FHTOREBE) OFEH] PC
%L /No [20fOEEHA]
[#%EtE] None
F== WE
1 [mH Introduction of A brief introduction to the
Agile-SOFL Agile-SOFL technology is given
and all of specific techniques
included are discussed.
2 [aH The principle of Principles for building software
software tools tools to support testing-based
formal verification are discussed.
3 [|H Challenging issues in Al of the challenging issues in
building tools building a tool to support
testing-based formal verification
are studied and discussed.
4 [ H Intelligent supporting  Principles for building intelligent
tool tools to support testing and
debugging are discussed.
5 [\ H Intelligent tool for Domaing knolwedge and its
requirements analysis  representation, application of
domain knowledge for
completeness of requirements.
6 [H Method-based The concpet of method-based
intelligent tool for intelligent tool, intelligent
informal specification  guidance for building informal
specifications using SOFL.
7 | H Design of software tools Issues in relation to the design of a
software tool using Agile-SOFL to
support testing are discussed.
8 [\ H Intelligent tool for The concept of system
creating system architecture, method-based
architecture knowledge for architecture,
intelligent guidance for building
system architectures using CDFDs.
9 [l H Intelligent tool for Pattern knowledge for writing pre-

writing
pre-post-conditions for
process specification
Intelligent tool for
configuration
specification evolution

10 [MTH

11 [ H  Intelligent tool for
configuration

management

12 [alH  Intelligent tool for
transforming formal
specifications to code
13 [alH  Intelligent tool for
inspection

and post-conditions, intelligent
guidance for the writing process.

The concept of specifciation
evolution, knowledge for
specification evolution,

and intelligent guidance for
evolution.

What is configuration
management? Documentation
traceability, and intelligent
guidance for the assurance of
traceability.

Rules for transforming formal
specifications to code, intelligent
guidance for heuristic
transformation.

Principle for inspection, knowledge
for inspection, and intelligent
guidance for inspection.
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BEE, AEXE, FERE, BEE, NWEX, E4KR, la—, EHEN, BBFIE, ER5h, BaR—8, BRETX, BF
A0, MERiEsE, BEE, THIE—,Li Yamin, 143, ZEH, NERE, HSEE)

HAH - BfL

BRI -

[BEOBIEL BN ([T2%25H)]

FHEE, FEEHEO D LT, BRI 2 W5 E R s Lol
AT 0 FMMLOFTMNZ3E) L L DI, MXOTER, RO %47
I o i, WoEE L L CoHRET BT, HHREEoS T CiilETE 5
W) LR HME L TWA,

(B3R E]

A, THHEHZER O F N E N OIS BT B it & e A B
AL, SORLBEEWVIEE T-200REBH 2 HIZOoF52 L% H
BET 5,

[COBEERBIET 52 ETEEEDT « TOTRKRY > —ITREN - EDEER
EHRTIENTED D (BUREMB ERUABRESHSICHARS Q28
BREEDEE)]

TAT7avER) =09 H, [DP3] & [DP4] (2R

[REDEDHH EFHE]

REHEOL &, KHOWET — < I3 284, Wige. 8%, LI+
Kb L FERNAT -

(795747 5—=0 (GN—TFTF1XAhvar, Ta4N—tF) OEME]
H 1 /Yes

[Z4—=IWFT7—7 (ZHTOEEE) OEH]

&1 /Yes
[ 5tE]
] T WE

FERIRFFE D HED T7 R A DFE
Fdr. WigE. BB LU OERRIRG

Bl A)VIryF—vary
%2 WD FE N & it

DRF L it
WM BN B WA, B7e, 8B L2 ORISR
DRE L it

WAm PRGN WA, TR, 5 X UT ORI
DREL i
e, BF%E. B £ 02 ORI
DREL i
WA, TR, 05 £ U2 ORI
DREL
e, BRGE, 0B £ U2 ORI

55 W WFEDFEM & i
86 m  WFEDFEN L it

5T WRZEOFENM & i

DIEFRE

5 8 I WIEDFENM & it AR, WEZE. B LU OERRIRG
DIEF L T

9 WFEOIEM L Wi Fdr, WiTE. BB LU OHERRIR
DIEFR &R

5 10 |l WFEDFENE & ik AR, WFFE. B LU oERRIRG
DFEF L

5 11 | BFJEO I & i AAE. WEZE. B LU OEPRIR
DIER &

5 12 I WRZEO I & AR, WFFE. B L UM oERRIRI

% 13 Il WFEDFENE & il AAE, WIZE. A B LU OERRIRG

DRFL
A, B, 8B L UL OB
DREL ik

W, BI%E. 0B L 0T Ok

5 14 I TRZEO I &

4 15 |l W7E0 2N & Wi

DIFEF & F

%16 [l BFZEDFEh & Wi AL, WHgE. E B L O oK
DFEFR L

5 17 Il WFgE o %k & i WA, Wige. B L OF ORI
DEF LS

4518 Il BFZED FE it & i A, WigE. 8 B L U ORI
DFEF LT

8519 Bl BFFE o FEHE & ik WA, W5, B L Z ORI
DIEFR &

%5 20 ol BFZEDFEHE & W A W%, 8 B LU ORI
DIFEF L

AR BFZE. 8 B L U oERRIRG
DIEF LW
AR, WEZE. A B LU OoERRIRG

5 21 [l WRZEDIEH &

45 22 [l BRI & Wit

DIFEF L

55 23 [l BFZEDFEH & i A WFgE. B L OZ oEHIRN
DFFR L

% 24 Il WFgEOFEHE & i WA, Wige. B L O ORI
DEF LS

55 25 [ BFZEDFEhE & A, WigE. 58 B L U ORI
DFFR LT

95 26 [l BFFE o FEHE & s A, g, B L OF ORI
DIFEFR &

8527 Il WFEDFENE & il AAE. WEZE. A B LU OHERRIR

DRF L i

55 28 10l WFFE %N & Ht FA, WHgE. 8B L U2 oMK
DEEF L
(BEFBENOZE (EHEFE - F7Y - BES)]

B OFEE, £ I F—, WA CORBICERELIAN, BIROod 5 b
OISR SIN - 38R T 52 &,

[FHZX b+ HFE)]

FEHEOIRRICNES 2 &

(B£#]

FHEORRIHE) T &,

[RRAEETE DT ik & H %]

R OWENZ . BRI, FIFERCRS 2 % L LB ME RN FHI 5.
[BEDEREIPSDORDE]

T MHGIRETH LY, HERLEIIT Y 2 P EIUY . BHRICE
WY AIENLETDH L,

[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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A0, MERiEsE, BEE, THIE—,Li Yamin, 143, ZEH, NERE, HSEE)

HAH - BfL

BRI -

[BEOBIEL BN ([T2%25H)]

FHEE, FEEHEO D LT, BRI 2 W5 E R s Lol
AT 0 FMMLOFTMNZ3E) L L DI, MXOTER, RO %47
I o i, WoEE L L CoHRET BT, HHREEoS T CiilETE 5
W) LR HME L TWA,

(B3R E]

A, THHEHZER O F N E N OIS BT B it & e A B
AL, SORLBEEWVIEE T-200REBH 2 HIZOoF52 L% H
BET 5,

[COBEERBIET 52 ETEEEDT « TOTRKRY > —ITREN - EDEER
EHRTIENTED D (BUREMB ERUABRESHSICHARS Q28
BREEDEE)]

TAT7avER) =09 H, [DP3] & [DP4] (2R

[REDEDHH EFHE]

REHEOL &, KHOWET — < I3 284, Wige. 8%, LI+
Kb L FERNAT -

(795747 5—=0 (GN—TFTF1XAhvar, Ta4N—tF) OEME]
H 1 /Yes

[Z4—=IWFT7—7 (ZHTOEEE) OEH]

&1 /Yes
[ 5tE]
] T WE

FERIRFFE D HED T7 R A DFE
Fdr. WigE. BB LU OERRIRG

Bl A)VIryF—vary
%2 WD FE N & it

DRF L it
WM BN B WA, B7e, 8B L2 ORISR
DRE L it

WAm PRGN WA, TR, 5 X UT ORI
DREL i
e, BF%E. B £ 02 ORI
DREL i
WA, TR, 05 £ U2 ORI
DREL
e, BRGE, 0B £ U2 ORI

55 W WFEDFEM & i
86 m  WFEDFEN L it

5T WRZEOFENM & i

DIEFRE

5 8 I WIEDFENM & it AR, WEZE. B LU OERRIRG
DIEF L T

9 WFEOIEM L Wi Fdr, WiTE. BB LU OHERRIR
DIEFR &R

5 10 |l WFEDFENE & ik AR, WFFE. B LU oERRIRG
DFEF L

5 11 | BFJEO I & i AAE. WEZE. B LU OEPRIR
DIER &

5 12 I WRZEO I & AR, WFFE. B L UM oERRIRI

% 13 Il WFEDFENE & il AAE, WIZE. A B LU OERRIRG

DRFL
A, B, 8B L UL OB
DREL ik

W, BI%E. 0B L 0T Ok

5 14 I TRZEO I &

4 15 |l W7E0 2N & Wi

DIFEF & F

%16 [l BFZEDFEh & Wi AL, WHgE. E B L O oK
DFEFR L

5 17 Il WFgE o %k & i WA, Wige. B L OF ORI
DEF LS

4518 Il BFZED FE it & i A, WigE. 8 B L U ORI
DFEF LT

8519 Bl BFFE o FEHE & ik WA, W5, B L Z ORI
DIEFR &

%5 20 ol BFZEDFEHE & W A W%, 8 B LU ORI
DIFEF L

AR BFZE. 8 B L U oERRIRG
DIEF LW
AR, WEZE. A B LU OoERRIRG

5 21 [l WRZEDIEH &

45 22 [l BRI & Wit

DIFEF L

55 23 [l BFZEDFEH & i A WFgE. B L OZ oEHIRN
DFFR L

% 24 Il WFgEOFEHE & i WA, Wige. B L O ORI
DEF LS

55 25 [ BFZEDFEhE & A, WigE. 58 B L U ORI
DFFR LT

95 26 [l BFFE o FEHE & s A, g, B L OF ORI
DIFEFR &

8527 Il WFEDFENE & il AAE. WEZE. A B LU OHERRIR

DRF L i

55 28 10l WFFE %N & Ht FA, WHgE. 8B L U2 oMK
DEEF L
(BEFBENOZE (EHEFE - F7Y - BES)]

B OFEE, £ I F—, WA CORBICERELIAN, BIROod 5 b
OISR SIN - 38R T 52 &,

[FHZX b+ HFE)]

FEHEOIRRICNES 2 &

(B£#]

FHEORRIHE) T &,

[RRAEETE DT ik & H %]

R OWENZ . BRI, FIFERCRS 2 % L LB ME RN FHI 5.
[BEDEREIPSDORDE]

T MHGIRETH LY, HERLEIIT Y 2 P EIUY . BHRICE
WY AIENLETDH L,

[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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BEE, AEXE, FERE, BEE, NWEX, E4KR, la—, EHEN, BBFIE, ER5h, BaR—8, BRETX, BF
A0, MERiEsE, BEE, THIE—,Li Yamin, 143, ZEH, NERE, HSEE)

HAH - BfL

BRI -

[BEOBIEL BN ([T225H)]

FHEG, FHOBELSHCTHIET —~ % 8D, IREHED L & TH%EE T4
9o EAEDIZOIZERF MDD Tl HFEHE L FICHM L. EBRokHE
Wi, FWMETE ). WIET — v OFR, MEAE B L OFT, BERRED
HZAT Y TIIBWT, A THEMAT 2 —EKkEZBZ L hEHIHE T L
ZHMET D,

(Ef==E)

A, DRFEAE T, R OER, MROE, BalioFRk [z Wiz 2k T
ELLANVICES 22w FERR LT 5. T72, BRZEMFRICED CRHEIM
RWFFEBATRATH T LTS, MIRBRO L Lo L RIZB WL, o35
RICM R D) BENEHIIOTHZ L2 b CHERB LT 5,
[COBEERBIETZETEREDT « TOVKRY D —ITRENZEDEE
ZBBEITHCENTER D (RUREHE LZUBEHHICATSNAZE

R & DREEE) ]
T4 7u<R) =095, [DP3] & [DP4] (2B
[REDEDHH EFHE]

UTIHELEENENDAT Y FIZBWT, FEHBEFBIZTI 27—
arvEe ), EEEE LIS L o TEOD TV,

1. BF5e 7 —~ D%

2. FENTE O A

3. BASEBREE O fii

4. EBF— 5 ORT ()

5. IR FE (BT DI

6. I"ETHE (EFNV) DM

[795F475—=20 (G—FF14Zhyar, T14X— %) OEHE)
» Y /Yes

[Z4—=IWFT7—7 (ZHTHOEBE) DEH]

Y /Yes

[#EEtE]

[i] F—= %

g1m AVIrF—var SRFT & O 2 OB

82 EE O W A, FEbRB L OB OEE L ot
RO T LY F—Y a7t A
Hvar

88 M EE OFEM & W A, FEBRB L OFEOEE L £ 0t
RO T LY F—2a T4 A
v ar

84 0m JEEOFEM W AL, FEBB L OFEOEE L 2 0t
RO T VXY TF—2 a7 1A
v ar

%05 [0 JEE OFEM & W A, FEBB L O EOERE 2 O
RO TV T—2a v T4 A
v ay

906 H EE OFEM & W A, FEERB L O EOEE 2 OHE
WRIOTLEYF—v a7t A
1y arv

87 I B 0K L Wi AT, FBRB L O EOE L 2 OHE
RO T LEYF—va vt A
1y av

84508 I {EE OFEM & W A, FEBRB L O OEE L 20t
RO T L EYF—va vt A
v vav

ol EHE OFENM & W A, FEBRB L OFEOEE L 20t
RO T LY F—v a7t A
Hvar

5010 [ JEE O & W A, BB L OFEOEEL 0t
RO T LY F—2areT 1A
v ar

55011 [\ JEE OFEM & W AL, FEBRB L OFEOE L 2 0t
RO TV T—Y a7 1A
v ay

5512 [\ JEE OFEM & W AT, FEERB L OB OEE 2 O
RO T L yT—2a v T4 A
1y av

%513 | JEE O %M & W A, FEEB L O EOEE 2 OHE
RO T L XY F—v a7t A
v ay

5 14 Il B OFHE & Wi AT, FhRB L O EOE L 2 0HE
RO T LEYF—va vt A
1y av

85 15 [0 B OFEM & PAE, FEBRB L O OEE L Z ot

RO T LY F—va vyt A
v vav

16 BIHOFNE Wi
BT EOIN L s

% 18 HE OFEN & ek

5 20 [l IHE OFEN L W

£ 21 O FENG & W

5 22 R O FENG & e
55 23 [l {HE OFENG & il

5524 O jE7

i
)

i

R DFENE &

B OFEN & e

5 26 Il {EE OFENE & Wil

527 Il I OFEN L Wy

55 28 W DO FENG & Wk

[(BREESNOFE (ERFE - B -

A, FEBRB L O OEE L Z ot
WREOT LYy F—varerT 1A
v vav
AL, FEBRB L OFEOEE L Z ot
RO T LYy F—v a1 A
v av
AL, FEBRB L OFEOEE L Z Ot
RO T LYy F—v a7 1A
v ar
A, FEBB L OB OE L Z Ot
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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.
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[Outline and objectives]

Doctoral students are required to have the ability to independently
conduct research activities as researchers for each major field and
research abilities necessary to engage in other highly specialized work
and it aim to acquire a profound learning that is the foundation thereof.
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[Outline and objectives]

Doctoral students are required to have the ability to independently
conduct research activities as researchers for each major field and
research abilities necessary to engage in other highly specialized work
and it aim to acquire a profound learning that is the foundation thereof.
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Students are able to acquire wide scope of information technology,
master research methods and conduct deep research in a specific area.
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This course is for students to study various technologies for data
capture, processing and utilization in practical applications.
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Students are expected to master basic approaches in system design as
well as concrete implementations and evaluations.
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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.
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paper.
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2 Ubiquitous systems Representative ubiquitous
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(I1)
5 Ubiquitous Technology Key ubiquitous technologies
6 Ubiquitous System General Design methodology,
Design specification and tools
7 Specific System Design Design a specific ubiquitous system
8 Discussion on Designed Present and discuss the designed
Systems system
9 Senor Network and Wired and wireless sensor
System networks
10 Specific Sensing Design a specific sensing system
System Design
11 Discussion on Designed Present and discuss the designed
Sensing System sensing system
12 System System implementation
Implementation technologies
13 System Evaluation System evaluation methods and
technologies
14 Review Emerging computing system
15 Introduction General computing technologies
16 Life-log Life logging technologies and
applications
17 Life-log via Smartphone-based life logging
Smartphone
18 Life-log via Wearables  Life logging with various wearable
devices
19 Life-log via Social Life logging with Twitter,
Media Facebook, etc.
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