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Internet %% 2 % 70 b 2 )V OFEM & 5 — /AU AE LT % PR
T 5,

(BEBE]

BHEDA > 5 — 4 v MEREHL R 5 TCP/IP OFAfiatll & 2 DA
O =ML OV CHES b0 F72, TNSIZBT B RHTOW
RIZOVTORIRE %,

[CORELZBIET 2 ETHEBEDT « TAVRY L —IIR& N
EDBENEBBTHIENFTED D FUBENB 2RSS HEH
ICHRESh2BRE L OREE)]

T4 7uvR) -0 %, [DP1] & [DP2] |ZB5#

[BREDEDH EHE]

Z Di#FH%TIL Internet EoilfEx X2 A 70 b aVEIZOWTE
2o T¥. Internet ® 70 M I NVEIRIZOWTHREBIL 7212, 70 b
JVEEEE TRL A Y5 B LA Yy THEINERTW L,
4 v =2y MEOIP L, FIVAR—-F BT M2 VOH
LTHDH TCP IZDWTIE, ZOHMA L HEHIZOWTHL (N
Bo EBIIH =T A RO b T 5,
WFROBLI, R OFEMBIT 2 WA S R"HOA V5 —%
AT OV TR, MR IC oW TR, B S & H THEE L
FBEMORAELD EDTHRELIT) o TNTNDOREOHZITEEIL
B T4 —FNyz20axy MNRiRSEHZIT
(797475—=05 (9N—FTF1Zhvyar, T4A— %) OEH)
H /Yes

[Z4=IWRT—7 (ZHTOERBE) OEH]

% L /No

[seEtE]

[m] T ke

1 Ar& =%y POBE BERERICEKS L THS 4y b

(Overview of J—2 70 b aVEEHET S

Internet) 2o Ty FTEREIBIL 20
EAHRT 2,

2 #fE7u b HE 7T b VIOV TR
(Communication ERAE
Protocol)

3 TV ryrETUL F=F¥YrrEOTT ViR
2 ~F D E~ BL. TOEELEET S,
(Role of Datalink
Layer Protocols)

4 F—4%V) v sE7u b Ethernet EOEHRT—51) v
IN~ZFDMHA~  sETE b3 VFEHE - X,
(Datalink Layer O ADOFEM = HAET 5,
Protocols in
Practice)

5 ERNVE 4 =g N NV RS b Au i =P AT & |
IV D% IZDOWTHSFT %,

(Role of Network
Layer Protocols)

6 IP(Internet A% =%y MIBITFE% Y b
Protocol) DHE%E: J—rs@E7abranThbIP D
(Overview of FERW A% BRE T 5,
Internet Protocol)

7 IPV—TF4 27 A5 =3y b2Z2AHIP O
(IP Routing) V=T 4 Y 7NZDOWT, ZOHH

HREFHNV—T 1 7T ban
12DV TESR,

8 NI UAR— I NETO T UAK—NEOTT NI LR

kv DEE
(Role of Transport
Layer Protocols)

BEL ., Z20xkE 2 HES 5,
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9 FIUAR—-IETO FIUAR—FETD DI PE
M aVvoerETV BT AEEEEREL IS, 20
(Conceptual model  #E&M 7z @EET NV EHFT 5,
of Transport Layer
Protocol)
10 TCP(Transmission 1 ¥ % —% v MOEEOEE T
Control Protocol) ® TCP OHEEIZDOWCHIET %,
MR
Overview of
Transmisson Cotrol
Protocol (TCP)
11 TCP g 4= N ORMND HIEE
(TCP Congestion Iz 5T b DiE TCP D]
Control) L 2HmrREV, Tht
> T2 TCP OiREEHIHIZD
WCEEMIC 255
12 TCP/IP f# Al WAL DH L\» TCP/IP OFEAiTIc
(TCP/IP Latest DWCHERS %
Technologies)
13 = MRAR LT HED 7 77 FERZ LR 5% —
INMEAEALFAT I oW TS %
14 v M= MO FHHEY L CHRAZR IOV
FEF THMANET 20
(Presentation on the
Network
Technologies)

[EEHMAOFE (EHEE - BT - TES)]

15 =4y MERICHT RCERY 5 CTH0T, ZOMLRE
LHHET Do

CEFINC cE0)

Web %5 BAi T

(3EE]
HEPICOBAT 20, DELEIHEIUTOLOZED L,

- J . Kurose,K.Ross, "Computer Networking —Top-Down
Approach-", Addison Wesley

[RIEFTFEOF % & B

LAR— ML 2 (100%)

[(ZEDERENISDRDIE]

Bz L

(B4 D HEfE T N X 2R )

CIS Moodle % F\ CERHR MR FELF M 21T 9
[ZDfbnEZEE]

KEBRONFIFIELHEEOBHETO S v b7 — 7 FATZ B W5 -
FAZE DR Z TIZ L TV 5,

[Outline and objectives]

Understanding the details of the Internet protocols and server
virtualization technologies.
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SEYREOTE ., THEMNITH SN /NHER LA — P BRI
Ao

RELZED A - HEFEOEFERHIEE L, KBIZOE 4 B 2 HE
#ET D,

[F%ZX b EHFB)]
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(22%E]

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

ATRE [Tur T3 v FEFEOEMES] 4 = v A%k 2011 4
07 A

Benjamin C. Pierce % {EFE M ik [T 27 A AM 707
IIVIEREMOMR] 4 — 24 2018 £ 3 H

(B EFEME DA ik & B %]

LR — b (40%) B & NE L ZOEENTORR, B5E., &
Fils & B LRLHEEOZBE O (60%) 12 & D BEMIHIITY 5.
272l LA PORBIIVATH Y I HVIEEILE
EET Do

[ZEDERELSDTRDE]

WU TNTUT T ADN G &R L TR TR a0 B 2
A A=V AR T LT 50

R A RO 5 720 D/NRE T,

(FEDERT N E 1)

Web EOEHOSRLHH I A2 Ea—¥

[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.
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Algebraic properties of primitive data and their collections are

exploited to uniformly represent data processing that might

seem different using constructs such as monoid homomor-

phism, 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.
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[(REOBIELBN ([@ERsh))

The topics include

- explaining advanced Al techniques

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

(BEEE]

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.

[COREEEIET I ETERENT « FOTRY D —ITREN T
EDRENEBRTBH_ENTE DD (RLURENE EFUABELH
ICBARS N -2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(REDOEDH £FHE]

This course is conducted by reviewing the basic Al techniques,
and then students are asked to design a simple intelligent
agent system based on the PAGE design components for
solving a simple problem with a selected Al techniques and
make the mid-term presentation. Students will receive the
advice and comments during their presentation, and critical
points are discussed among the professor and all students.
Further students will step on learning some the state of the art
AT technologies from the lectures, selected research readings,
and related video clips for further understanding. Finally
students are to conduct a term project by freely selecting an
application such as developing a practical intelligent system
or designing a prototype smart system for a particular small
problem in the real world. Students are asked to submit a final
report on their term and make a presentation.

Moreover, there will be some questions for students to think
and discuss in-class for promoting active learning and mutual
learning among students as well.

(797475—209 (GN=FF12hy¥ar, F4R— %) OEH)
1) / Yes

[Z4—=IWKT7—7 (#HTOEBE) OEH)

7 L /No

[RgEtE]

[a] T

% 1 Introduction

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

% 2 [l Problem solving Searching for solutions to a
problem

% 3 Al Application of Each student selects a search

problem solving problem topic to solve with a

problem solving algorithm

% 4 i  Reasoning Knowledge representation and
inference mechanisms
-forward chaining
-backward chaining

% 5 (1 A decision-making A rule based system

-identification decision tree
-from a training data to a
decision tree

-from a decision tree to refined
rules

system

45 6 Il Each student proposes and
implements a small
decision-making system with

learnt reasoning mechanisms

Decision-making
under uncertainty

% 7 | Mid-term Students make presentation of
presentation their work on searching for a
solution system or a
decision-making system
% 8 [il Big data mining clustering, classification,

knowledge discovery
Supervised/unsupervised/semi-
supervised learning and
transfer learning

%5 9 1l  Machine learning

% 10 [0l Neural Network and - Neuron Networks, Back
Deep Learning Propragation

- Introduction of DeepMind,
DeepBrain.

% 1118 Other Hot Topics: CNN, Deep Learning, LSTM,
Transformer

% 12 [ Applications Knowledge discovery in
healthcare, smart home,
medicine structure discovery

% 13 M Human-like KID model and associative

memory and recall models and
mechanisms

cognitive computing
and associative
memory modelling
Final term project
presentation

[(REFENOEE (EREFE - 58 - BES)]

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

[FxZX b+ EHFB)]

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

[2]. “Java (2L BHIRET T 7T I ¥ 77, Fiay JEAS, T4t

[3]. "Deep Learning", MIT press, Ian Goodfellow and Yoshua
Bengio and Aaron Courville, https:/www.deeplearningbook.
org/

(BEE]

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

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

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

[4]. Distributed reading materials

[RAEEFE D7 i% & B

Evaluation on students is based on assigned exercises,
Mid-term presentation and report(30%), and Final term
presentation and report(70%).

(BEOBERENPSORDE]

interactive learning is preferable.

%5 14 [A]

presentation of their solution
to a real world problem
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AHEFHETIE, Web 77— v A =V ZOFEHTibNIL T A%
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THREHDOL L LB BT — FRED, T—FOFITHEA TV S HH]
W RO B72DDKFMET N T XL DWTEHED, F—F DYE -
T R B8k 4 e Tk R BICE T %,
[COBREERBIETZETHBENDT + TOVYRY L —IIREh -
EDRENEBBTHENTE D (RUBEREHEZMABER
ICBREShA2BREEDORE) ]

T4 7uvR)—0H 5, [DP1] & [DP2] 12

[(BEDEDH EFHE]

ZETIE, EEHMCHET L. A BMER Y AT 51283 5 BRG]
D B, ZOMAARLEEICOWTHEE T 5,

WEPIZIZ, BE. FECLLIEROBEEZHRT, TA ATy a
YORTHEANDT £ — FNv 7 %179,

(795475 —200 (GN=TFF142hyyar, F4A— %) D)
»H Y /Yes

[Z4—=IWRT7—9 (BHTOEREE) DEH)

7 L /No
[#=EstE]
] F—< N7
Bl HLEmEE? HAT A, KO, B
520 HEE W74 V) TR LG
JHIZDOWTHEET 5,
M IFNV—TEEOITE  KHEOITIAY ) TFEIION
THHET %,
Bal MELIIFIT Q) BMBERLYY AHAIIOWTEE
T2,
BEE MERETVFUT(2) FUFRVTOHMAIONTER
T2,
%6 [0 fa#fl (1) e b &3 w BT 5
5710 Fol b (2) RELOFEICOVWTHEET 5,
FE8M KFaAUMT7ANY FXaxXryb7405) 7k
VY7 Q) i 70 % BHE 56
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7 FHT 5,
Bl EE BETHEALEFRE T 5 1A
L. EBIZOIT xR A b,
12 EE R FZHOEB» AN ML 5
#3 5,
%13 ) ERE L ETE H—NV AV K, SVM 122w
THET %,
14 FEE RS2 O FEIC O W TR T
E)o

(BEMMAOFE CEWZE - HE - BES)
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BT S RS, BB H— MR,
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(B£E]

BEE - BELERE

®BEMTOrII 0T

Toby Segaran (), & 1L =& (FHFN), 16 B @) . 71 —
VA PAM

[RAEETE D 7% & B

LR— MIIMA, BEFOSBMOES.
HW3 %,
[2EDERELSDRIZE]
iz L

[ZED T N EHIRM]

H5- Note PC 2T 2560H %,

(ZnfbnEZEE]

FrlZZ 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.

9
(W

HEZZEE L, &

A
=

1l
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Advanced Networking and Computing

754 MV REEEACEa -T2 T
BATH BAGT | BARERREY]  BRERHEBEE/Fal
RHHE :

(REOBELAHN ([TaZ5h)]
The course attempts to provide a unified overview of the broad
field of advanced networking and computing technologies.

(BEEE]

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, trusted
computing, cyber-physical computing, social computing, big
data, activity recognition, affective technology, etc.

[COBEERIET DL TERENT « TAVRY D —ITRENS
EDRENEBRTIENTE D (RAREME LR2UBREE
KBRS h -2 BHRE & DEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(BEDOEDFH L]

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

(795475—=05 (9N—FF1Zhvyar, T4A— %) OEH)
7 L /No

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No

[seEtE)

T—= MNE

1 Introduction Course outline and teaching
approach

2 Network Past, Network technology history,

Present and Future popular networks, wireless
sensor network, ad-hoc
network

3 Next Generational = IPv6 Internet protocol, and
Internet Protocols research on future internets
4 Network Security History and typical security
and Cryptography  technologies in computer
networks
5 Advanced Internet  Grid, P2P, Web Services and
and Web Computing cloud computing
6 Ubiquitous/Pervasive Main technologies in Ubicomp
Computing or PerComp
7 Smart/Intelligent Smart objects, spaces,
Objects and environments and services
Environments
8 Big Data, WaaS and Big data problems and
CPS technologies, Wisdom as a
Service (WaaS), cyber-Physical
systems
9 Activity and Human activity recognition,
Attribute animal activity recognition,

Recognition human attribute recognition

10 Affective Technology Affective computing, sentient
and Emotion analysis, emotion recognition
Recognition

11 Discussion on Cloud/fog/edge computing,

internet of things, social
computing, cyber technologies,
affective computing
Specific topics in
cloud/fog/edge, 10T, ubicomp,
social comp, cyber technologies
Specific topics in
cloud/fog/edge, 10T, ubicomp,
social comp, cyber technologies
14 Final Presentations Subjects related to advanced
and Fina Reports networking and computing

[(BERESNOFE (EFEPE - 57T - BEF)]

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

(%X b HFE))

Online teaching materials provided by this teacher

(BEE]

- Papers in journals and proceedings, and  materials on the
Internet

(B ESEm D ik & B %]

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

[(ZEDERENISDRDIE]

Teach more on how to read papers and summarize their key
points

(ZE P EfRT N Z IR )

Bring Note PC

Preparation of
Presentation and
Reports

12 Presentations &
Discussions (I)

13 Presentations &
Discussions (II)
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EREL, TR 2DOBIEFUE T, BOTTRR OB
RHAERESY, MR EE AT, ECHEY S 21— =
YRT— SRR L LET

(2B E]

FHRRG 7 FRATHAT & GERIREN OIS & 2 OEEMIZ OV THEFT S
ZERHABELT S RDTFOL) RHEMA DD TRL, IA A
HEOL ) BBEMRY I 2L —va v dfTA55912%5. KA
R, BIYED Y I 2 L—3 3 v, SRS OMkiEE, FHX
TFEHD L) BN L) 12, FEETY V750 bENER
TN ALHETEREREIIC B L S—Homh 2 BT 5. £
D7DV ELR BN S T 07T 3 v ZRENITERICMER 5
LAV TOBESGE BIET.
[COREZRBIET 2 ETHEEENDT « TAVRY Y —ICR& N
EDBENEBBTHIENFTED D (BUBENB E2UB5HEH
ICHRSh 2 BRE L ORE)]

T4 7uavR) =055, [DP1] & [DP2] (ZR§:#

[BREDEDH EHE]

BHET) v 7L ZORBOFEMERZ MY 52 2 HIEY. 8
LDOETF) TRy AT LAEFHEIMS HRERP IR AR S
NCHEZBFE 7 &8I, BUEEHE LREHIIT I &0 S Offk ok
WTHD, HBROFLETEIBMET) v 7O E F LB T
VTY ZALIZDNT, W OPDEAGIERZHHEIT, il
ZOMHFEERDTTL . FZFOLDICARAREE LHEEIT-> TV
. BECTEZHEA S CHELEIEETY) v 72 fTvw, Tars g
IVIIEA VI A=Y arafty. FRHEETY VLT
LHkE B TR L, WEECTHEEZHNT L2 7 LE Y 21T
R GRERR L AR— M) IS 5714 — FNw o5k LT, &
EDHOI, BIEIOFZENTT o 258/ LK — M S
WOPBLY FUF, AR L CEEREHR AT o
(7957475—209 (GW=FF1xhv>ar, F4~X—-1%) OFH)
H Y /Yes

[Z4—=IWRKT—7 (BHTOEREE) O]

7 L /No
[#=EstE]
Ia] T N
#1E BEET) 7 OME HROBER Y A7 AKEHIBT
LT T V7 OEEN: % PR
LET
20 FEEEHOKIET) EARTHLAEEEHOKIE TV
T IZOWTENET
83 M REHLATHIE BHETVOEBEDO—DTH HIE
LTSRS O E T
g 4| - AP YU — L ENEYH T — 4
M EALET
%5 WS HTEROMMER BE I 2L -2 a3 0ol
[ W AR O BRI DOV TH
(OF3N
%6 M IERIEHEROMMERE BE I 2L —2arokzolldE
i WL R ORI OWTE
[N
7N HEREORERKY  BEMFICES Y Ialb—va
Sal—varAon YHitEHICETET
FHHAT
%8 I HIEETIVOME A B CHIRO & 5 B 5 O KL
EFY) Vi TwETY
FOm FHETVIHT LT BELAZEHETNVES I 2L —

VT X LikE a0 T VT

Y X ARE AR E T
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BEtLT VT X hDT0 s
IVTETCET
RO L L O L ERL L PIZHR

10 7AUIT) XspTay
FIVT
INFEFTORREDOE L
o)
HErET ) v 7O

5511 [l

WEFETY v Z ST AR
ZERLE S
RATHSIC D & AT S TH
BN T v 7 OH & BLE
LET

14 FAEICXDEWOCRNA FEIC K DRSURAY
[(RERENOEE (EHEEE - 58 - BES)]

S0 ERFOMARSY, WL, MR - METEAEE L CB . HuH
FE %2479 OT, T Python THELIZ 5, B\ 3 MATLAB
A YAM—NVT B, CEiEx Java CTEHEZITH HMr 285 L C
BLOTOHED R, EBIZZHT 2 BIIHRNE B HE S 2 S0k
I, RELR-MEEBALERBTE. TLE Y #fii%E
ANEIAT) . RREORM - HHSORERMEEE, FHIco
& 4B FEEE$ 5.

[FxX b HFE)]

CH O TEENGBEERA T 5. 62 L EEIERT 5

(zE#]

Mark M. Meerschaert (%), 15 —& G0, #IE % @R, £~
AT CRIER), Prry FETEE GRUER), B AR CGBIRR), <P (BIER): %
BETFYV Y ITAM —T 747 - AT v Tih— FEE 4 M, E2H
i (2015)

FUA Y R eN=Y 2 A TS R — (), HEH &k E#R), K
W Yefese (BAER) « W AR TERFEETVEES S, HARGFGL
(1990)

W 2 ZORE, BORE T VAR L £, XL IR (2018)
AL IES, B AR BUEEtR R, JEar m (1985)

(B AEEEM D7 ik & B

LAR— MRE (100%) Tl 5

[F£OEREH5ORDE]

HRIZHEL

(B4 P HEfE T N E 3R]

TGy ay, BFEIEYAT L

[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 ap-
plication areas. This course focuses on numerical simulations
and data analysis for the mathematical modeling together with
efficient algorithms for solving the important mathematical
problems.

5512 [l

#1310 WHEETY vy OER



ZATH 1 2021/5/1

HUI500K1

B - SRLIENR

Pk ®E

WAEL BT | BHAEREN  BRFERRREEFall
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[(BREOBELAN [\AEZEH)]

THHOLE A - WFJEE & L CfgE, FFEDBSL T TE 557 -
S AL AT O E o

BB NEIZREOMETERT LI L b H 5,

BRI 2010 FEDOFEREHITDH 5o

(2B E]
K E OB E T O L NV O - AFVEELZERHE
45,

[COBEERBET D ETEBENT « 7OVKRY S —ITRE N
ENBENEBETIENTE DD ZRURERE ERARESE
ICBARE N A ERE EDREE) ]
Fq47axER)y—nH 5, [DP1] & [DP2] (2

[(BEDEDH EHE]

FNFEET NV EFLICL T, HHER, EF#e E0ERs
FEAVEL OB L Fiffi 28, 7Y =0y — VvEFIM L ZEE R LA
FERR 2 & Fat 0B B+ HiE T,
MHEIZOWTIE, WETRESE, FNUOoWTaxy b BIUY
P FATBIMHA 1T o
(797477==229 (GNV=TF1ZXhvya>, FT14A—-1%) OFN]
H Y /Yes

[Z4—IWFT—7 (EHATOREBE) DX

7 L /No
€ = g |
Al F—= N7
1 HA YA R, A ¥V OMER. #Eo
DT DFH
2 SEOSH HRASEOR
3 JE U B D3R JEGES D 7 4 vy
4 LPC LPC |2 & 2 &S5 DIHEE
5 HAEERY AT A 71— —)U julian DS
6 BEEY AT A 71) —» —)b gtalk DFF
7 BEA VY To—A HEMEY AT LOFGIE
8 fE5HESH (1) Ty EL Y AGGHET T ST LDk
Bl
9 BRI Y AT LS SRS Y A T AHE Of v E
#H (1) FE3
10 B (2) T YELYAGEET T ST AR
A
11 FRMEE Y AT A SRR Y A T A HE OB iE
#H (2) ESE
12 {55 ELEH (3) EF I 7T 7 5 AEEHEOSE
#
13 BTG AT LS HREREE Y AT AHB O%HER
#HE (3)
14 FLo AR D3R

[(RERESNOZE (ERZPE - 7Y - BED)]

REZEOUEA - FBFOESERERIAE L, FHICO S 4 FEH 2%
LT D,

TR G IV e Y kI T AE T

[Z%Z~ HFB)]

L
(22%E]
#4: IT Text HARER Y AT A FHY  BEEE. PR

HRRkE: 4 — 24t WA @ 2016
#4: Theory and Applications of Digital Speech Processing ¥
#%: L. Rabinar 1. IHitk: Prentice Hall HifR4-: 2010

[RAEEFM D7 i% & E ]

MEB XL R— MTREMT 2 (RIS L ) IEOEE D S
A, BEAELEGTE =2 VT 100% & %5 & 5 25T ).
[2EDERELSDRIZE]

¥Rl Lo

[ D EfR T N E 3R]

BE5 7 — b PC., #ZH#ELEI AT A

[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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[REOBIELEHN ([@Z25h)]

ZRICDES - WET— 7 F WS L2 L2 > T, LD L) %lE
MEBLZEDNTELO%HL, HHOWRIEITHLZ L%
HEGE LCTWwWa, RS L & QIZBADRE L7 VTY X
LR HB 2 B T ,

(BEBE]

LERITDES - WELTO HE. 77— 5 wp BRI % b 72ofaTY
WD PRI R ToH %o RN BT Ol & 2 58 T
29 LA LB BT 5 & & b2, e ANOFIE DT F % HE
Ly 29 L7 = BOZEZ L7V I X 4% 35O
PEDLLITT B,

[COREZRIETHETHEEENT « TAVRY L —IIRE N1
EDEENEBBTHIENTE DD (BUBENB E2HB5HH
ICHRShFEREEDOREE) ]

Ta7uxR)y—n9H %, [DP1]) & [DP2] (ZB#

[(BEDEDHH EFHE]

CORHETIR, BT 2 oME RS - R LLEE T 5ES
B AT 2 TR TR ERS Z UL CIEMA T 5 7
WITY XLV T T b0 HEROWET IV T) AL Th
CHLWEZFIESTVTY) XL T 52 LB OFED
T—= )V Thbo KL THrkidasEs hoED 2725, BPEsH#
BN KBRS L F ST DR A AT ) o SR v
BEIE. Py 7 & LTI T > T AR OMN %47 ) 0 d
H5bo

(795475=229 (GNV=TFF42hvyar F14N-1%) OF]
H» /Yes

[Z4—=IWRT7—9 (BHTOERTE) D)

7L /No

[#=E5tE]

T ke

1 LRTTAETB L OLK GO CEALER, 7—%
MLINES O E% &1z onT

2 MEMYTFE LICHB 1 ZESGEGRE 2 s oW - 4

AN SoRQ:

3 AT EISHB 2 RS AT IEMAER TR B
L O EEIGESTE R Vv B L
4 LAmAT & gk Uk B & U Binary Decision
Tree (BDT) i
5 HEi 7 Lok k-means {#. ISODATA #8 X
U¥ Binary Devision Classtering
%
6 WEOFELQELE]1 S HOBER, =AEEHv5
FEhibe
7 W{gOERQEDLE2 FTTF4 AV T7a—-FHVLER
Gb¥
8 S EIEIEL 1 (RER R 22 L AEsh HE AL o S48
AR O )
9 S ERIIE 2 (REH WA LRI D H 2 L g &
AL D FFEHT) T 253 L DI
10 AT LANRTEEOM St L M, M E
piil
11 I FH o R AL B CTORBEN)HVCT, WL
FAFAACTIZL B 3KICHE %
QR
12 FHEIZLBTOURN 1 FAEIC K BESURI
13 FHEIZX DR 2  HAEIZ X DR OSCRA
14 FLo WHEEREIRY Ko TINHBIZ: &

2ok %

ZATH : 2021/5/1

(REBESNOZE (ERFE - 7Y - BED)]

AIZE DU - FREFOZERMIAE L, KIS 4 B2 E
WL F Do WFRNFICHRT 23T L CFA, RELF- LT
bLALTEOTRIBTSEZ L,

(%X b HFE)]
BRIV EIIG TR T %,
(BEE]
- 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.) : 3D Image Processing -
Techniques and Clinical
Applications, Springer, 2002
- O.Faugeras and Q.T.Luong :
Images, MIT Press, 2001
- JR.Jensen : Introductory Digital Image Processing 3.
Edition - A Remote Sensing Perspective,
Pearson Prentice Hall, 2005
(R AEEEE DA ik & B %]
sz LR— FOHE, B

The Geometry of Multiple

B, WSRO T LE T =2 a Y OB, %
EHOHERTOREORB L OEOE S0 U CTEHEiT 5,
[ZEDERE,PSDRDIE]

HERNRE D L) BRI Lz,

[ DT N X He33M)

J—IXvarny

(20D EESHIEF]

fE5 RLEE LWL B L CH A REOHE A L. 55 LB Rl
R BR D B B FEOZ#E LT,

[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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[(REOBELAH ([TaZ5h)]

#ﬁMNy VRO X1 A A PRI A R RS &
SIS T O BN @ LB L OERE T F 5,

EFE=E =y

ﬁﬁmny O RBRRDERE TV & ANE TV O REN T & B
BT 5. FEHEIHTRRAOBICRRWERFEEEELC
mﬁ%%%ﬁw HZFBORR LT %Tw%%%m_kﬁfééo

[COBEERBIET D ETERENT « 7OVRI O —ITRE N
ENRENEBBRTBENTED » (RYUBENE LFAB 5
ICHRESh2BRE L OREE)]

T4 7uvR) -0 %, [DP1] & [DP2] |ZB5#

[BREDEDH EHE]

F9, N AOFH L /NG Dﬁ+h%0<m#mﬂy—/Wﬁ®
JEH & BRS B KIS, AT TIVICEED  MERE B OHEEE
ELTRATYAETINVE EM ik, SRR, #ET v
LLTCo2a—=F Wty NT—=2 R I RTF - U RFS,
BERETIE Tiéﬁ%mm%Mka RIS, AiALEL, F
%%ﬁ,é% PR O A PO TR O FLEZHLY Hld
KT =8 2 AWl IEZBR AT B, WENTIT--ED
R LR AELTIT) o

(795475—=05 (9N—TFTF12Bvyar, T4A— %) O]
H Y /Yes

[Z4—IWRT—7 (B TOEBE) OEH)

7 L /No

[#mgetE]

m 7= W%

%1 RETR NS — VB BR D) R M & R 2 E s A
EZz2H

%2 W AERETIVERIET MESREEBEONEE vs. 3R
v DHEE

B 3M HERETIVICBITAM RETTAETNVEZD EM f#
REERAROHEE S

H4 EREFVE LTOw IEMOABARE Lz ik
2R S A AN Bk

F5ME REBIETIVELTO BURRED &R ERE I L B
Za—9 Wity b7— #H Deep Learning ¥ 2 J;
7

el AEmINETIVELTOY H—
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57 [l :FE'*% Bk R of 7 — & BT &R

(D
%5 8 [l Tiéik%muk—f DR R

RV v 7 PR O

l‘H-

;—n. (2)

9 FEIHTIRRON REBETHSEEB LU kNN
# (3) AR D FER:

#1010 TEEBTABAON WEHEHEEEOERE
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11 H FEEBEFEBROM VR—- IRy 5 —< T DFEE
2 (5)
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%513 0] FiF I BTREGR O FREkIER & ARG
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14 FLo AL R — MERK, BRFEE

[(RENEHOZE (ERZE - 658 - BES)]

[1] A - eat, MR OEE

[2] Hok BB D R o D 1EE

[3]1 C/C++, MATLAB, Python, Java Si&7'0 7/ 73 v 7 DIEH

[4] Agz3E D HE A
ERHEL T 5,

[FFZ b #HFRE)]
L H EDER L 72 s8R & 22 Web A4 MICAR,

(BEE]

[1] Ejﬂ% HE - _RHMET) - ATHSEE - AT 0 Thh ) 3 wvos
VAR 20, A — 2%k, 2019 4

[2] C.M. Bishop, “Pattern Recognition and Machine Learning”,

Springer, 2006.

[8] & f—2% 0 [N 5002 ABFHEE - R ZFENS

vr—7Ly bET-], LM, 2008 4.

[4] EEREE © [¥uh5/ES Deep Learning], #7141 — - %

I, 2016 4.

[5]1F. Chollet %, HEEMKEiEER @ [Python & Keras I2& 571 —

TI—==v 7], 74‘)‘1:&1%, 2018 .

- BB ORERRIAE L, FBIZDOE 4

(R AESFHE D 7 3% & B )
T 40 %, WAL ER— b 40 %, T 20 % THREFHET 5.0
[2EDERE,SDRIE]

THEIBFTARROMEDEETH 5720, — A— AT EICHE
24790

[P HER T N EHERM]
BT A= VRFEHN Web 4 b~ADT7 7t 2%y N7 — 27 ZFIH,
[ZDthDEEEIE]

Rk, HEHEO NTT WFZEH TO LT - EREHRIC B D 50T
n%ﬁlﬁk@{i%ﬁ%m I — RIS A HE SIS HICIE S
MRIL RN 2 &

[Outline and objectives]

This course deals with advanced pattern recognition from both
theoretical and practical viewpoints. Students learn repre-
sentative 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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(BEOBELAN ([TE2sh)]

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.

(EERE]

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.

[COREERET 5 ETERENT « TOVKRY I —ICREN T
EDBENEBRITHENFTE DD GEUBENB E2UBE5HEH
KBRS N -2ERE L DORE))

Among diploma policies, "DP1" and "DP2" are related.

(REDEDH 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 devel-
opments. 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.

For your understanding of the theories and simulation
techniques, a progress report will be required and submitted to
Learning Support System in each class, which sure will start
our practical discussions.

(7957475-227 (GW=FF4ZXDhyYar, F4x— %) OFf]
Y /Yes

[Z4—=IWRT—7 (ZHTOERBE) OEH]

% L /No

[seEtE]

] == %

1 Computing software Number representation, fixed
basics and floating method

2 Numerical Integration algorithms, and
integration and uncertainties in computations
errors

3 Numerical Differentiation and its error
differentiation analysis

4 Trial-and-error Bisection and
searching Newton-Rahpson Algorithm

5 Ordinary Simple Euler’s algorithm, and

differential equation second order of Ordinary
(1) Differential Equations

6 Ordinary Runge-Kutta Algorithm (2nd
differential equation order, 4th order)

(2)

7 Application of Non-linear oscillations
ordinary differential
equation

8 Solving Matrix computing
simultaneous (Gauss-Jordan elimination)
equations (1)

9 Solving Matrix computing (LU
simultaneous decomposition)

equations (2)

ZATH : 2021/5/1

10 Monte Carlo Calculating 7 using Monte

technique Carlo, and comparison with
numerical integrals

11 Generating random Simulating randomness and
numbers its assessment

12 Basics of molecular  Description of 1 dimensional
dynamics motion of 2 atoms

13 Partial deferential =~ Thermal conductance and
equation (1) solution of Laplace equation

14 Summary Review of lectures

[(BEBENOZE (EHFEFE - 678 - BES)]

Prior to each lecture, participants should lean the important
technical terms, and their meanings and definitions. The
standard for overtime study such as preparation and review
of this class is 4 hours per week.

(%2 b+ &EH#B)]

AIFEEREER, FtEWEY (1 - F) $8#5 (R. H. Landau, et.
al., Computational Physics)

NI REER, BHEWES (1 - 1) #1A#)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.

(B EEEME DA ik & B %]

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

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 P HEfE T N E 3R]

Computational environments and private PC for developing
some necessary programs.

[Outline and objectives]

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.
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EHHE
[(BEOBELAN ([TEZ3H)]

Practical machine learning:

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

(BEBE]

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

[COREEEET I ETERENT + 7OTRY D —ITREN /=
EDRENEBRBTHIENTE DL (RURENE L2AREFH
RS 7-2BRE L OMEE)]

Among diploma policies, "DP1" and "DP2" are related.
[(REDEDH 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. Project/assignment outputs will
be reviewed in the classroom.

(7957477=209 (JV=TFF12hyyar, T14R—bE) DXl
&1 /Yes

(74— FT—7 (A TOREBE) DEH]

7 L / No

[#mEEtE]

[&] =< WE

1 Introduction Introduction to data science
and machine learning

2 Data science 1 Data acquisition

3 Data science 2 Data visualization

4 Classification 1 Basic techniques and
performance measures

5 Classification 2 Generalization and overfitting

6 Classification 3 Advanced techniques and
applications

7 Regression 1 Linear regression

8 Regression 2 Other techniques and
applications

9 Midterm project Project presentation

10 Clustering 1 Basic techniques

11 Clustering 2 Other techniques and
applications

12 Dimensionality Basic techniques and

reduction applications

13 Deep learning Introduction to neural
networks and deep learning

14 Final Project Project presentation

Summary and discussion

(BEENOZE (EFERPE - 7E - BES)]

Reading, research and programming assignments.

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

[F%Z2 b+ &EFB)]

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.

(B AEERME DT ik & EHE]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(B4 P EEfR T N E 2R )

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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EHHE
[(BEOBELAN ([TEZ3H)]

Image processing and recognition:

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

(BEBE]

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.

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[(REDEDH EFHE]

The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.
Project/assignment outputs will be reviewed in the classroom.

(7957475-209 (F—TFF12hvar, F4A— %) OFH)

1 /Yes

[Z4—=IWRT—7 (ZHTOEZE) OEH]

7 L /No

(1 %EtE)

| T—= W

1 Introduction Introduction to image
processing and recognition

2 Image processing 1  Image acquisition and
digitization

3 Image processing 2  Point and neiborhood spatial
filters

4 Image processing 3  Frequency domain image
processing

5 Image processing 4  Noise removal and restoration

6 Image processing 5 Segmentation and
thresholding

7 Image processing 6 Morphology

8 Statistical pattern = Bayes decision and economic

recognition gain

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

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

11 3D image analysis 1 3D block world recognition

12 3D image analysis 2 3D shape from X

13 Final project Image recognition project
presentation

14 Conclusion Summary and discussion

(BEFENOZE (EFEPE - 7E - BES)]

Reading, research and programming assignments.

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

(72 &FB)]

Course materials will be provided in class.

ZATH : 2021/5/1

(BEE]

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

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

C. M. Bishop, "Pattern Recognition and Machine Learning,"
Information Science and Statistics, Springer (October 1, 2007).
(B AEEFME D7 ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

[ZP4EDEEME T N Z 85

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



ZATH 1 2021/5/1

COT500K1

Global CIS Special Lecture 3

RHE =

7 E A MV A=V CIS $55lEEE 3
HATH BT | BRI - FFEARE/Spring

EHHE
[(BEOBELAN ([TEZ3H)]

Pattern recognition and machine intelligence:

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

(BZBE]

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

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[(REDEDH EFHE]

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

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

(795477=207 (GN=TFF1ZXhyyar, F14R— %) OEf]
1 /Yes

[Z4—=IWKT7—7 (BHTOEREE) DXH)

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

for pattern
recognition 1

11 Machine learning Classification techniques
for pattern
recognition 2

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

13 Programming Pattern recognition
workshop 1 programming

14 Programming Practical programming project
workshop 2

(BEFHANOFE (EHFEEY - 7Y - BES)]

Reading, research and programming assignments.

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

(7% 2+ EFE)]

Course materials will be provided in class.

(B£E]

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

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

(R AESEME DA ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(FEDERT N E 1)
Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.



COT500K1

Global CIS Special Lecture 4

RHE =

BTy A4 MV FA—/NIL CIS Rl 4
HATEG  BAGT | BARERRY - FREIRE/Spring

EHHE
[(BEOBELAN ([TEZ3H)]

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.

(BZBE]

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.

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[(REDOEDH 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. Project/assignment
outputs will be reviewed in the classroom.

(7957475-209 (FN—TFF12hvar, F4A— %) OFH)
»H Y /Yes

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No

[ ¥EtE)

| T M

1 Introduction Global innovation in 21st
century

2 Innovation 1 Value creation and value
capture

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

4 Innovation 3 Analysis of positioning and

enhancement of capabilities
5 Project workshop 1  Innovation case study

Diffusion of technology and

disruptive innovation

6 Marketing basics 1  Introduction to marketing
theories
7 Marketing basics 2 MOT marketing methodologies
8 Innovation case Birth of personal computer
study 1
9 Innovation case Evolution of the internet
study 2
10 Project workshop 2  Market creation by technology
11 Product architecture Modular vs Integral
Open vs Closed
Platform leadership
12 Business models - Business architectures and
earning models
- Internet services, Web
marketing and monetization
13 Project workshop 3  Business innovation

ZATH : 2021/5/1

14 Summary Globalization of technology

and business

[(BEBENOZE (EFEFE - 658 - BES)]

Reading, research and programming assignments.

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

(72 b HFHE)]

Course materials will be provided in class.

(3EE]

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.

(B AEEEME D7 ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(B4 P HEfR T N E 3R]
Students are expected to bring and use their laptop PCs for
in-class programming exercises and/or presentations.
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COT500K1

Business  Application  System

I IEfE

PTIAL PN ESRRT TV —2 a2 X7 LEE
HATH BAT | BHRERRY - BRRERIREE/Fall
KBHE

(BEOBMELBR ([Fz225h)]

- 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.

(EERE]

- 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.

[COBEERET 5 ETERENT « TOVRY I —ICREN T
EDRENEBRTDIENTE DD (RAREME ER2UBRESE
KBRS N -2BHRE & DOEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[(REDEDH EFHE]

Review tests will be given after each lecture and their results
and comments will be feedbacked.

. Introduction to Business Application Systems and Java

. Outline and structure in Business Application Systems

. Development process for Business Application Systems

. Online system development

. Batch system development

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

(79574T5-207 (GW=FF41ZXhyYar, F4A— %) OFf]
Y /Yes

[Z4—=IWRKT—9 (BHTOEREE) DX

O O W N

% L /No

[ EEtE)

[El T N%

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

2 1. Business 1.2 Effective and excellent

Application Systems features of Java in developing

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

structure in Process and Enterprise

Business Architecture Framework
Application Systems

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

5 3. Development 3.1 Requirements definition

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

3.2 Design

Development

7 3. Development
process for Business
Application Systems

3.3 Implementation and Test

8 4. Online system 4.1 Online system
development development using Java

9 5. Batch system 5.1 Batch System Design
development

10 6. Batch system 6.1 What is Jaime?
programming

practice using a
Java batch code
generation tool
11 6. Batch system 6.2 File-to-File Pattern
programing practice Generation
using a Java batch
code generation tool
12 6. Batch system 6.3 Control Break Pattern
programing practice Generation
using a Java batch
code generation tool
13 6. Batch system 6.4 DB-to-DB Pattern
programing practice Generation
using a Java batch
code generation tool
14 7.Report Test
Problems

Explanation on Problems in
Reporting

[(BEBENOZE (EFEFE - 658 - BES)]

- Object-Oriented Analysis, Design and Programming

- Java Programming in Eclipse

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

(7% 2+ EHFE)]

Original text material for each lecture will be given.

(B£E]

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

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

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

(B AEERME D7 ik & EHE]

- Attendance @ 10%

- Theme tests @ 30%

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

[(2EDEREELSDTRDOE]

None

[ D EfE T N X H85Mh]

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

- Eclipse and Java

- Files and Database(Oracle)

- A Java Batch code generation tool : Jaime



COT500K1

Web System Development

UNT 7 SIS

754 MV Web ¥ AT LEF
HATEL  BAGL | BERERRY  BRERRRE/Fall

KBHE
[(BEOBZEL B WEZ25H)]

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

[BEBE)

The goal is to be able to build web applications, using Ruby on Rails
platform. As a graduate student, we discuss various topics related
to Web-based computation.

[COBEEBET DL TEREDT 1 TOTERI L —ISRENEED
BENEBRITBENTED D (RAUREBE ERAURS5FHICHRS
h-ZBRE L OREE)]

Among diploma policies, "DP1" and "DP2" are related.

[BEDEDHT EHE]

This course is practical training. Using Ruby on Rails platform,
experience so-called RAD (rapid application development). In this
course, we break up the system into independent parts, unravel
relationships between parts, trace the links, and acquire knowledge
about the structures of the web application.

[7957477==29 (GW=TF12hvvar, F4N-1%) OFH)]

1 /Yes

[Z4—=IWFT7—7 (ZHTOEXEE) OEH]

7L /No
[EEHET)
[A] Vakeid N

Week 1 Introduction Install Ruby on Rails

environment.Generate first

simple project, and run the
application.Learn rails
operation.

Week 2 Project Generation Learn platform structure by
Scaffolding and reading directory tree.
Internationalization = Then introduce

I18n(Internationalization) to

make multilingual web page.

Dissolve the project structure

into three components; Model,

View, and Controller.

Read routing file(routes.rb) to

trace the request handling

logical path.

Edit templates to generate

HTML response to be returned

to the client browser.

Week 4 Version Management Learn Version Management
using Git using Git. Learn Concept,

operation of Git. Git operation
exercise.

Week 5 User Authentication Introduce authentication gem -
Screen Layout "devise" for Ruby on Rails.
(ERB/SASS) Understand customized user

definition and the authenticated

Week 3 MVC Model, HTML
and CSS

user.
Split screen by editing view
parts and CSS files.
Introduce RSpec to support
BDD. Learn to write program
specifications before writing
program code.

Week 6 Behavior Driven
Development

ZATH : 2021/5/1

Week 7 DOM and jQuery Introduce javascript.
Learn to arrange the screen view
dynamically on the client side.
Introduce Connection.
Use Channels to broadcast the
web data to all signed-in users.
Week 9 Project Design - Mini  Design the original web site.
Twitter Site - Lecture material is the mini
twitter site.
Plan on the system screen and
functions. Introduce user

Week 8 Channel and
Connection

management.

Week Image Handling Register users 'face’ image.

10 Upload photos for each tweets.
Save binary (image) data to the
database.

Week Design of the
11 controller

Design data processing
Controller and Views which are
independent from model classes.
Handles "Follow/Followed"
information for the twitter
system.

Learn how to extract data from
database, based on search
condition, how to toss the
extracted data to the screen, and
how to check raw SQL sentences.
Week Finishing Project Finish developping My

13 mini-twitter web application
system.

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

(BERFENOFE (EHFEFE - 578 - 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.  Standard study time outside of class for preparation and
review: 4 hours.

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

(28]

A variety of web pages on 'Ruby on Rails’ programming are
provided by many programmers.These practical pages are useful
as learning materials, also.

(R HE I D 75 5% & E#E]

Students are expected to make several presentations on the topics
given during the lectures. Those presentations are evaluated(30%).
Also the evaluation of the final presentation of own web application
will be added(40%). Final program codes will be evaluated(30%).
[ZEDBERENSDRIX]

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

(D Hefm T N & HaR1]

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

Week SQL and Database
12 Query

Week Presentation and
14 Discussion
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COT500K1

Software Requirements Analysis and Specification Techniques

ERE fh

FTHA MY T b TEREEREE & SO R
HATH BAT | BHRERRY - BRRERIREE/Fall

EHHE
[(BEOBELAN ([TEZ3H)]

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

(BhEBE]

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

- apply VDM++ for requirement specification.

- apply regression tests for validating and verifying.

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

[COREERBIET D ETERENT « TOVERY O —ITREN T
EDBENZEBRITDENTE DD (RUBEME L2MABEHEH
KBRS N - 2BRE L DORE))

Among diploma policies, "DP1" and "DP2" are related.

[(REDOEDTH £TiE]

This course contains:

- The development process used for modeling using VDM++

- The available tool 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 slides. From the 7th week to the 9th week, all
students shall turn in homework answers. From the 11th week
to the 12th week, all students shall turn in the last homework
model. In the last homework, students can establish groups
that contain a max of 5 people.

Submission of assignments and feedback will be on the
Learning Management System.

(797477==09 (GV=TF1Xhvyar, F4R—1E) O]
% L /No

[74—IWRT—7 (ZHTOEZE) OEH)

% L /No

[#=EEtE]

il T W%

1 Software This lecture explains:
Requirements - The Software Development

Process And VDM Process

- Software Requirement
Specification And Analysis

- What VDM IS

VDM++ specificationThis
lecture explains:

- Walkthrough and play with
VDMTools on small examples
- VDM process to make a
requirement specification
model

- Please bring a PC that
installed VDMTools

2 VDM++
specification

VDMTools

Defining data and
functionality

Defining data and
using expressions

Defining data,
value, invariant of
type definition

Modeling using
unordered
collections with
functions

Modeling using
unordered
collections with
operations

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, precondition,
and postcondition

This lecture explains:

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

(2) expression: set, sequence,
record

This lecture explains:

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

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

This lecture explains:

(1) function definition: implicit
and explicit

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

(3) pattern and binding

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

This lecture explains:

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

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

(4) homework: modeling using
unordered collections with
operations



10

11

12

13

Modeling using map

Specification for
real-world

Modeling using
ordered collections
with industrial
technique

Libraries

Industrial software
engineering
technique with
VDM

This lecture explains:

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

(2) expression: map
comprehension

(3) exception handling

(4) homework: modeling using
map

This lecture explains:

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

(2) user-oriented validation
This lecture explains:

(1) polymorphic function and
higher-order function

(2) homework: modeling using
ordered collections with
industrial technique

This lecture explains:

(1) regression test library:
VDMUnit

(2) VDM standard library

(3) VDM SSlib

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

This lecture explains:

(1) Useful software
engineering techniques in the
industry

(2) Useful software
engineering tools

This lecture evaluates and
explains the reported
homework model.

14 Explanation of
industrial
homework model

[(REBENOZE (ERFEFE - 678 - BES)]

Students will have to read chapters of the coursebook (chapter

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

The standard preparation and review time for this class is

about 4 hours each.

[FFX+ &HFE)]

Kyushu University: VDM++ Language Manual
Kyushu University: VDMTools User Manual
Manual < http:/fmvdm.org/doc/index.html >

(B£E]

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.

[ AEFFE DT ik & H%E]

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

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

¢ The completeness of testing of the VDM++ model

¢ The ability to use sets appropriately

¢ The ability to use sequences appropriately

¢ The ability to use mappings appropriately

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

e The ability to use the layered architecture of requirement
specification

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

¢ The overall impression of the finish of the report

ZATH : 2021/5/1

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++ source with code coverage and
comment, such that the teacher can analyze the produced
model.

(BEDBRENSDORDE]
There is no modification point.
(FE D EfRT N Z R )

PC which VDMTools can run.
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Software Process and Quality Assurance

it K

HTEA MV YT YT TAE AR RBERE
HATEL  BAGL | BERERRY  BRERRRE/Fall

EHHE
[(BEOBELAN ([TEZ3H)]

Upon completing this course, students will understand the
software process and software quality assurance to develop
high-quality software products.

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

[COBEEEET D ETERENT « TATKY O —ITRE N1
EDRENEBERTIENTED L (RURERE LRHUBEFHEH
RSN 7-2BRE L OMHE)]

Among diploma policies, "DP1" and "DP2" are related.

(BEDEDHFH & FE]

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

Furthermore, students are expected to learn software quality
assurance based on measurement and quality prediction, with

10 Software Review

11 Case Study(1)

12 Software Quality
Prediction(1)

13 Software Quality
Prediction and Case
Study(2)

14 Summarization

Overview of software review
and efficient utilization of
software inspection.

Case study of quantitative
evaluation of the software.
Analyzing and verifying the
trend of quality based on the
measurement.

Models and analysis methods
to predict software quality, and
case study of software quality
prediction.

Summarize this course.

(RERESNOZE (ERZE - 7Y - BED)]

Standard study time outside of class for preparation and

review: 4 hours.

[F%ZX b EHHB)]

Study references below.

some case studies in the industry.

(795475—=05 (9N—FF1Zhvyar, T4A— %) OEH)

7 L /No

(74— FT—9 (EHTOEREE) DOFEHE]

7 L /No

[#EEtE]

| T ES

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

Software Process

development work, and some
methodologies.

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

4 Practical Software  Basic concepts and framework

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

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

Materials(PDF) will be provided in every lecture.
They will be uploaded to the "H’etudes" system before each
lecture.

(2EE]

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

Quality of the term paper(100%)

[(ZEDERENISDTRDIE]

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

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

ZATH : 2021/5/1

WA, KEFT, BPRX, SESE, LER BREC, RER, MTHTE, FFEF, MRS, E4KHF

HTIA MR AT LBEOLEDDY T by T TEE
HATE  BAGL | BERERRY  BRERRRE/Fall

EHHE
[(BEOBELAN ([TEZ3H)]

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.

(BEBE]

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.

[COREERET 5 ETERENT « TOVKRY I —ICREN T
EDBENEBRITHENFTE 2D GEUBENB E2UB5HEH
ICEARE N -2 BHRE & OEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(REDEDH 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. After closing each lecture, a student has to write
questions and what the student learned. The student has
to send it to the speaker of the lecture within three days.
Comments and answers will be provided at the next lecture.
(795475—225 (GN=TFT42hvyar, F4N— %) OFi]
7% L /No

[Z4—IWFT—7 (EHATOREBE) OEH]

7% L /No

[#REtHE]

Al T Wz

1 Overview of The class explains overview of

Enterprise 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 The class explains issues on
platform application servers and
transaction.
4 Cloud Computing The class explains the current
topics of the cloud computing.
5 Frond End current topics on the user
Development for interface technologies. AJAX,
Enterprise mash-up, and accessibility
Applications issues are discussed.
6 Analytics The class explains technologies
for on data analytics.
7 Text search, The class explains search

engine technologies that
specially focus on enterprise

analytics and
discovery for

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

9 Global Enterprise The class explains about how
Networking to build and manage a complex
global network environment in
an enterprise.

10 Hybrid Cloud The class explains platforms

Storage storing enterprise data and an
emerging technology "hybrid
cloud storage".

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

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

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

14 Summary The class summarizes this

course.

(BEFHAOFE (EFE2EE - 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. Standard study time outside of class for
preparation and review: 4 hours.

(%X b EHFE))

The lecturers will provide original slides.

(z£#]

Not specified.

[RIEEFED S % & B %]

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.

(BEDBERENSDRIE]

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

(B4 P HEfE T N E 3R]

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

U (P S

FTE ANV FTY Ty MERE Web 5%
BAHc BAGT | BARERREY] - EHBIEE/Spring

XBHE

[REOBMEL BN ([TE%23H)]

This course aims to introduce the perspective of the so-called web
application and to acquire the basic knowledge about the languages
for expressing the web system, Python, HTML, CSS, SQL, YAML,
and javascripts. The primary intention is to read the programs and
understand the behavior of the system. The secondary intention is to
design a simple application system that runs on Django framework.

[BER4E]

By understand web system design using Python/Django, when a student
watches a web page, our goal is that he/she can imagine how to create
the similar web system.

[COBEEREIET 5 ETEREDT « ORI Y —ITREN - EDEER
ZBRBIDHENTES D (RUBRERB ERUBRSFHICARS LR
B & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[REDEDHFH & FHE]

This subject is practical training. First experience variety of Python /
Django installation and learn the behavior of the system by week 6.
Then after week 7, the students’ original design of the web system will
be assigned, and required to have a brief presentation in the class.
Trouble shootings, discussion and/or comments will be held on the
presentation.

(797475=209 (GV=TF42hvyar, F14X—bE) OXHE]

&1 /Yes

[Z4—WFT7—7 (ZHTOEXEE) OEH]

7L /No

[ EEtE]
T N7z
Week 1 Introduction of Python Install Python/Django
/ Django Environment  environment.
Read the first sample web system,
and run the application.
Understand Django operations and
commands.
Read the simple django
application, and understand the
directory structure.
Read routing file(urls.py) to
understand the process of handling
web request.
Getting accustomed to IDE, and
start using git version
management.
Understand what django admin
user can do, and register new users
and access controls.
Week 4 Model, Filter, Form and Define database schema, and
Validator generate initial records of
database.
Use filters to extract target data
from database, and show data in a
form.
Control input fields using the form.
Using Django template language to
arrange the HTML layouts by
using repetition and if/else
branches.
Learn how to hand some variables
from view controller to templates,
ro render HTML responses.
Week 6 HTML, DOM, CSS and Arrange HTML page layout and
Javascripts styles on the client side using DOM
Change input form contents using
DOM. Exersise with some samples.
Week 7 Various Django Views  Introduce several Django View
and settings superclasses.
Override some default core
methods to customize the
operations.

Week 2 Model, View and
Templates (MVC
Architecture)

Week 3  Python IDE and Git
Django admin and
Access Control

Week 5 Django Template
Language

Week 8 Design of Database
Application

Design a simple business

application.

Here we design Web Shopping

application as one of the simple

applications.

Week 9 Development of Based on the design, write program
Database Application  codes for the sample business DB

application.

Introduce ASGI technology.

Try and experience dynamical web

site update using ASGI.

Try and experience Camera Image

Week 10 WSGI and ASGI

Week 11 Camera Image

Distribution Distribution application using
application ASGI.
Week 12 Design Practice of own Each student plan and design own
Web Application Web Application.
Review the plan and discuss on the
plan.

Week 13 Development Practice  Each students starts writing codes,
of own Web Application and explains the detailed plan of

development.

Discuss on the system elements

those are necessary for its plan.

Demonstrate your web system to

class.

[(REBBNOZE (£HFEZE - 7Y - BES)]

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

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

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

(z£#]

A variety of web pages on Python/Django programming are provided
by many programmers.These practical pages are useful as learning
materials, also.

[RAESTAE DA i & EH]

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(20% each). Also the evaluation of the final presentation of
your own web application will be added(60%).
[BEDEREDPSORDE]

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

[ HfF§ N & 135 Mb)
Your own personal computer should be the main course computer
system.

Week 14 Presentation
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Technical Writing for Software Engineers

BRI fEm

YTIA M VTR TERMEOROEMEZOEZS
HAE BT | BRERR - B HARE/Spring

XBHE
[(BREOBIELAN [AEZAH)]

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.

(BERE]
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.

(COBEEBIETZ_ETERBEDT « TAYKRY O —ITRENT
EDEENEBRIDHENTE Dy (BRUBEMB 2RSS HEH
KBRS N -2 BRE L DORE))

Among diploma policies, "DP1" and "DP2" are related.

(REDOEDTH £TiE]

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—=05 (9N—FTF1xhyyar, T4A— %) OEH)
7 L /No
[Z4—IWRT—7 (S TOEBE) OEHE)

ZATH : 2021/5/1

7 Purpose (Main Learning how to write
points) essentials of the purpose of
research and the purpose of a
research paper and then
writing the essentials
8 Methods (Main Learning how to write
points) 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 Learning how to write
points, Details) essentials and details of
research results and then
writing the essentials and
details
11 Comparison of Learning how to write
research results comparison of research results
with past ones with those in the past and
then writing the comparison
12 Conclusions (Main  Learning how to write
points, Details) essentials and details of
conclusions obtained by
analyzing results and then
writing them
13 Recommendations, Learning how to write future
Acknowledgments, topics, acknowledgments,
references, references, and appendixes
appendixes and then writing them
14 Presentation Presenting a completed

research paper

[(REFENOEE (EREFE - 58 - BES)]
- Homework

- Reports

- Review of lessons

- Preparation for the next class

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

(7% X+ &HFB)]

The teacher will provide education material.

7 L /No

[ %EtE)

] T ke

1 Introduction Analyzing examples of
research papers and studying
their structure, research
memos, and help sheets

2 Research theme Learning how to write
research themes and then
writing them

3 Need and Learning how to write

importance of
research themes
Abstract

Conventional
research details

Unresolved points
in conventional
research

significance of research themes
and then writing it

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

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

(B2E]

EEHEE [FIRLRO 7200 h 7% 63T 5 HFEHR] Wigett, 2006
AR, (R EIRERR : BRETHEME [ KRR SCB T SEse e R
&8, 2006. [http:/www.pett.com.tw])

FEEFHEHE [FRRL RO 720 OEFERSCRBCHIE] Wigest, 2012 4
W

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

(R AESEE D ik & B %]

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

[(ZEDERELISDTRDIE]

T'll continue to make students understand the contents easily.
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Writing and Presentation for Thesis

WNE =

FTE APV R DEES & RREM
BATH BAGT | BARERREY]  BRERHEBEE/Fal

XBHE
[(BREOBIELAN [AEZAH)]

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.

(FEBE]

The goal of this course is to have students acquire understand-
ing and skills for writing academic research papers including

thesis and for effectively presenting acedmic contents,

[COBEEBET 5 ETHEBEDT « 7AOVRY I —ICREN L
EDBENZBIETHCENTE 2D (ZRUBEME ER2ABEHH
ICHAREhAFERR & DE)]

Among diploma policies, "DP1" and "DP2" are related.

[(BEDEDT EFiE]

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.

outputs will be reviewed in the classroom.

(7957475==09 (GN=TTF1ZXhyyar, F4~— %) OF]

&Y /Yes
(74— FT7—9 (EHTOREE) DOFEH]
7% L /No
[#=EEtE]
I T [SES
1 Introduction What is scientific
communication
2 Tools and structure  Writing tools and standard
styles
3 Beginning to write  Planning, Preparing outlines,
Thesis statement
4 Writing paragraphs Paragraph unity and
coherence, connectors
5 Writing workshop Self and peer editing
6 Title and abstract Deciding the title and writing
the abstract
7 Introduction and Writing the introduction,
body part methods and results
8 Body part and Writing the body part and
conclusion conclusion
9 Writing process consistency and parallelism,
writing process
10 Introduction to 3 part structure, outline,
presentations preparation
11 Preparing view Self editing of writing ; slide
materials design
12 Delivery, Q/A Basics of speech delivery and
session discussion
13 Presentation Presenting academic contents
workshop and peer review
14 Additional tips and How to improve skills
summary Summary

Project/assignment

(BERENOZE (EFEFE - 678 - BES)]

Reading / writing assignments, and preparation for oral
presentations.

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

(7% 2+ EHFE)]

Course materials will be provided in class.

(B£E]

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

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

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

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

(B AEEEME DA ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)
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[(BREOBIEEAN [AEZAH)]
CNETEBLTEHAEOEE, Mz Lzt b2
WIhRTIEEHMET S,

[E:ZB4E]

BEICEBELTCWAHAET, HOOER - &3 bERHA LY. M
FOFFELERAND ZEHNTE D,

SEPFELNTOLGER. AW, Rz &2 EE L. @Y%
ETHIENTE L,
[COBELEBIET I ETEREDOT +7OVRY O —IIRE N -
EDBENEBBTHIENTE DD (BUBENB ER2UB5HH
ICHRSh-FTREEDOEE) ]

T4 7uxR)—n9H %, [DP1]) & [DP2] IZB#

[REDEDH EFHE]

—EOTH HEIZM AV, ZNEELT 2720121389 LzbH v
PEZEZ, FHLEVED DL, LERFERRLIUERHEMERL T <,
EFEOFMIE [google classroom] %3 UCI79) FiEoe 74— F
Ny Z13FEIZ classroom THBIIZATH A%, WENTHLETRE
D, FEETRERA Y MRERZIY) BVF. 74— FnXv 7 LTn<,
(7957475=209 (GV=TF1Zhyyar, F4N- %) OF]
1 /Yes

[Z74—=IWFT7—7 (#FHTOERBE) OEH)

7 L /No

[#BEtE]

E] F—= N7

) FVILYyF—vary - BEOEDT T EOER

BRI - BCHNY
Zmy5 (1) - JRO B 2 THHE AN D

@) FrLWERBICHEmIIC - HRe ST 5
ZI¥5 (2) IS

® HLWERBICREBIIC - HIRICEDS W THGOITE % ik
Znv 4% (3) 05

@ B LWERBLCREBI9IC - FDRI % B CRBASCOER K OY
v 45 (4) EEE

® WL U725 FHEL 0 - RIS TSEICHFT 2Rk 5
fwaza=r—33
YEITH (1)

® WG L72E/F b0 - A vt —V%ER A

fwaza=r—33
YERATH (2)

@ WHIZS LA b0 - HTFoRFEbIckET 5
Iwaia=Fr—va
YEAT) (3)

® WS LR L O - GFLOEAFICOWT, B
fJwaiaz=sr—va OEZPHEHRZRRS
YEITSH (4)

©® RIS 2E2H%E - o AT s ER%
AN LA L), Bt BI<
Wo7o0lEHRzED - BOOERZER S
% (1)

© HEICRTL2E2HE -0 7Ly NaEATHE R
ANESAE LD, Bt L. LERFERESD
W70 DIEHRE HE0
% (2)

@ HFEIHT2ELLEZ - HEDOAITEIZ X — )V TIRIE
fAEIELZD, B 75
WD 720 D1EHR%E £
% (3)

ZATH : 2021/5/1

@ HHFICKTE2EZ e - BRI CHTFOREEME 205
fIANEFELAY, Bt 7TRA Y M A Y MERLS
D7 0DEHRE £
% (4)
® ANDFTATAZTA NI - EHEFFA T, GBI T
SWT, HOHEDE WwWhH I 25
AR B LR LT
BRESH (1)
@ ANDFGATAZANIZ - ¥HEREXFY VTS
SV, HoEHDOZE
2R MR LT
HEE9H (2)
[(RERFEIOEE (EEEE - EE - BES)]
BENTOFGEN ) 2L, BECALREE T P2
R LW AART 5 TH o 72 CEFHERHERDOETE
FAZFEO ML - FHGEOPERBNFH L, FEIZO X 4 B 212
L4 2,
[F%ZX b EFE)]
FHIE LT, 7)Y MEBEAT 55, LEFHIUSEEIRET 5,

(B£E]

4 F CHAFESE O L2 UE0#FE
[REAEEFM D7 i% & E ]

W - IEEWES 0%

EREHI 2 0%

[REDEREILSDORDIE]

HICHT LR, ERICHATEZ ML TV CEME L7 M, &
U7z & B im LTz Ly,

[ZDthDEEEIE]

B EZHEOBENED L VL) THIUX, FEZ KIEIZ
THTLHI DD D,
CHEDBITARART V74 T EHET B,

T Y REOYEIRFENRELET L EVH L,
[Outline and objectives]

to review and command well what students have learned.
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[(BREOBIEEAN [AEZAH)]
CNETEBLTEHAEOEE, Mz Lzt b2
WIhRTIEEHMET S,

[E:ZB4E]

BEICEB LTS HAGET, HOOBERERILZY ., HTFOXF:
HERAPEDL S ENTE D,
SEPFELNTOLGER. AW, Rz &2 EE L. @Y%
ETHIENTE L,
[COBELEBIET I ETEREDOT +7OVRY O —IIRE N -
EDBENEBBTHIENTE DD (BUBENB ER2UB5HH
ICHRSh-FTREEDOEE) ]

T4 7uxR)—n9H %, [DP1]) & [DP2] IZB#

[REDEDH EFHE]

—EOTH HEIZM AV, ZNEELT 2720121389 LzbH v
PEZEZ, FHLEVED DL, LERFERRLIUERHEMERL T <,
EFEOFMIE [google classroom] %3 UCI79) FiEoe 74— F
Ny Z13FEIZ classroom THBIIZATH A%, WENTHLETRE
D, FEETRERA Y MRERZIY) BVF. 74— FnXv 7 LTn<,
(7957475=209 (GV=TF1Zhyyar, F4N- %) OF]
1 /Yes

[Z74—=IWFT7—7 (#FHTOERBE) OEH)

7 L /No

[#BEtE]

E] F—= N7

) FVILYyF—vary - BEOEDT T EOER

BRI - BCHNY
Zmy5 (1) - JRO B 2 THHE AN D

@) FrLWERBICHEmIIC - HRe ST 5
ZI¥5 (2) IS

® HLWERBICREBIIC - HIRICEDS W THGOITE % ik
Znv 4% (3) 05

@ B LWERBLCREBI9IC - FDRI % B CRBASCOER K OY
v 45 (4) EEE

® WL U725 FHEL 0 - RIS TSEICHFT 2Rk 5
fwaza=r—33
YEITH (1)

® WG L72E/F b0 - A vt —V%ER A

fwaza=r—33
YERATH (2)

@ WHIZS LA b0 - HTFoRFEbIckET 5
Iwaia=Fr—va
YEAT) (3)

® WS LR L O - GFLOEAFICOWT, B
fJwaiaz=sr—va OEZPHEHRZRRS
YEITSH (4)

©® RIS 2E2H%E - o AT s ER%
AN LA L), Bt BI<
Wo7o0lEHRzED - BOOERZER S
% (1)

© HEICRTL2E2HE -0 7Ly NaEATHE R
ANESAE LD, Bt L. LERFERESD
W70 DIEHRE HE0
% (2)

@ HFEIHT2ELLEZ - HEDOAITEIZ X — )V TIRIE
fAEIELZD, B 75
WD 720 D1EHR%E £
% (3)

@ HHFICKTE2EZ e - BRI CHTFOREEME 205
fIANEFELAY, Bt 7TRA Y M A Y MERLS
D720 DOIEHR%E 0
% (4)

® ANDFTATAE AN EREZFHA T, FEICR > TW
SWC, HpHBOE 22L%2H5
AR KL TE
REE9 (1)

@ ANDFTATAZANIZ FEEFY VT D
SV, HaEHDOZE
2R MR LT
HEE9H (2)

[(RERFENIOEE (EEEE - EE - BES)]

BENTOFGEN ) 2L, BECALREE T P2

FNUHOFERIAE, HFERLHHIART5TH - 72 FEFES

EEDEE,

RIZFEOUES - HHEFOFZEREMIEE L, FHEIZO X 4 B E

Wl 35,

[F%Z2 b HFRE)]

FHIE LT, 7V Y M2 RAT L0 LEPHIUTHERET 5,

(B%£8]

4 F CHARGESEE CMHEM L7 0E o #kE
[RABETE D% & B

HU - IEEEES8 0%

EREH 2 0%

[ZEDERE,PSDRDIE]

WESEEE & COMLE - MY I A% ks 5 AEFH L7z,
BRI T LR, ERICHATEZ MM L OV CEME L7 HEE, &
C-HZ & Bz 3g LTI v,

[ZDthDEEEIE]
CHEDBIEARART V74 T EHET B,

T Y REOYEIRFENRELET L EVH D,
[Outline and objectives]

to review and command well what students have learned.

26—
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XHHE :

[(REOBELAH ([TaZ5h)]

TNTY XL ET— I HEHELHRRFEORRL L TIOTHL, T
NI X0 b T — R IRERR 05 50 5 0 THAJBH SN
TEY., T mTIVITY) ZADTEEL TV5H,

WA, EEAET LWEBREE 05T TL 2060 Cldi v, 4
J£1%. "decision making under uncertainty" (AMfEEED ITCT O
BPE) OT7 NV T) A0 % HEREPSFVET,

"decision making under uncertainty" & {b2E CHY EIF S5
T 5 B R 1RO L 72 RIS R £ 57

(BERE]

1."decision making under uncertainty"® 7 )V T X A O FEEH)
ER b AN SHEETE D,

2. "decision making under uncertainty" ®ME% fif { 7L T X
LZOWTHFTE 5,

3. "decision making under uncertainty” 2 F# 3 % I DO W
THRERDOLZENTE D,

[COBREEBIET D ETERBENDT « 7AYRI > —IIRE Nz
EDEENEBRIDENTED Dy (BUBREMB 2RSS HE
RS 7-FBRE L OMEE)]

T4 7uavR) =055, [DP1] & [DP2] (ZR5:#
[(REDEDH EFHE]

PO LHEREEZRAT 20T, LASHERT 2720 TR, B b
) CHEDPBREFEONBICESWTTLEY T—Ya V24T 5,
PEOIRM - 74— Ny 7 3FRIRI AT L EMBLETIT)
(7957475-209 (FN—TFF12hvar, F4A— %) OFH)
7 L /No

[Z4—=IWRT7—9 (BHTOERTE) D)

7 L /No
€:F )|
== M
1 Introduction "decision making under
uncertainty" (I EEDTTTO
HEIE) OBZEIZ DOV THESR,
2 Representation "decision making under
uncertainty" % ZEO1F 57200
AR x5 5,
3 Inference TERMEBIC X 2w % 75
4 Parameter Learning /37 X — % Z2F O FFIZDOWTEE
Ao
5 Structure Learning 58 O Tk DWW TEA,
6 Simple Decisions Bl e R E R <o
7 Exact Solution B T2 RSO W TS,
Methods
8 Approximate Value T 2 MifiE BIEIC DV TH5,
Functions
9 Online Planning T T A YETHEICOWTES,
10 Policy Search HRRFRITDONWTESR,
11 Policy Gradient FRARHEEIZ DN TR,
Estimation
12 Policy Gradient R AR ik AN =
Optimization
13 Actor-Critic ToY— VT Ay ZEIION
Methods THA
14 Summary F LD LEBOFE~DOTA T

A%AT9 o
[(RERFFNOEE (ERHEFE - 58 - BES)]
HHED T, BREBONEDO T LYY 7= a v 2T 5,
L LB REA YL c o 2 LT BER Y AT A TN %,

ZATH : 2021/5/1

RIZZED WM - HEFOIERMIEE L, ZBEIZO S 4 R &%
#E32,

(%X b HFE))

"Algorithms for Decision Making"

Mykel J. Kochenderfer, Tim A. Wheeler, and Kyle H. Wray

https://www.algorithmsbook.com/
BT RAERTY Y v u— FTHg,

(28]

ZEE, BEUMITHREIIRT 50
(RRAEETAH D 75 ik & B )
TLEYTF—a v 50%

P 50%

[2EDERE,SDRIE]

M A 5> — I #HZ 24T 220 Tld e, FHRECLA L EY
F—varviHmEREMAL TAHROEEZO ST,

[ DM N X H33M)

J—FPCHzHZ L,

(20D EESHIEF]
FTTNT) AL LT = EEOERN R HHEFEL WD
L EFIRICL T D,

[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 for decision making
under uncertainty.

Especially focuses on algorithms of various neural networks
when natural language processing and time series data
processing are performed.
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BB AERIERS (BF - SRLERNR

tE &
HAZE BT | BHEEREY - FFHAREE/Spring
XHHE :

(BEOEELEN ([TE2sH)]

AT, HE - TRE, PEEAT 70O, BLU, o
Ea—%I12L 2 NS DOEHRLEOFEICOWTHEE L, e TH
FAIa=r—2a VOEEEROCAXIVIERT L ExHE
T 5,

(2B E]

(1) EHICHET HEANMEEEHS
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[Outline and objectives]

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

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

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

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

Professors of CIS provide omnibus lectures. Students learn
the current research activities of the professors. Students who
have opportunities to present their papers at international
conferences also present their research.
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Feedback from students will be encouraged throughout the
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Students are advised to bring and use their laptop PCs for
in-class programming exercises and/or presentations in some
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[Outline and objectives]

With the current rapid digitalization of the Internet of Things
(IoT) and Cyber Physical System (CPS), there is a need
for countermeasures, awareness-raising, and human resource
development regarding cyber security risks. In this class,
we will explain the basics of cyber security countermeasure
technologies required for business.
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The course is composed of the theory and implementation of
neural networks.

The target is to understand the principles of neural networks
and have the ability to solve some computer vision and signal
processing problems by using neural networks.

(BZBE]

There are three major goals.

1) Understand the basic principles of neural networks.

2) Command at least one training framework such as
Tensorflow.

3) Can solve one computer vision or signal processing research
problems by using neural networks.

[COBEERBET D ETEBENT « 7OVKRI O —ITRE
ENBENEBETEIENFTED D (ZRUBENE ERABELH
BRSNS BHRE EDOREE) ]

[REDEDH EFHE]

There are 12 lectures for the explanation and exercise, two
lectures for the presentation.

Classes could be online. Changes in the lecture plan due to this
shift will be announced on the learning support system.
(7957475-209 (FN—FF1Ahvyar, F4R— %) OFH)
&Y /Yes

[Z4=IWRT—7 (ZHTOERBE) OEH]

% L /No
[ seatm]
[m] T ke
1 History of Neural This course introduces the the
Networks history and inspiration of
neural networks.
2 Training the This course explains some
Network basic knowledge for training
the network.
3 Improve the This course explains the

Learning I

training techniques such as
cost function determinations.

4 Improve the This course explains the

Learning IT training techniques such as
regularization methods.

5 Convolutional This course introduces the

Neural Network structure and benefit of
convolutional neural networks.

6 Variants of This course introduces several
Convolutional kinds of convolutions such as
Neural Network transposed convolution.

7 Popular This course introduces some
Convolutional recent famous CNN
Neural Network architectures such as AlexNet.
Architectures

8 Reducing This course introduces some
Complexity of simplified CNN such as 1x1
Convolutional convolution.
Neural Network

9 Advanced This course introduces some
Convolutional advanced CNN such as group
Neural Network convolution.

10 Recurrent Neural This course explains some
Networks RNNs such as Long-Short

Term Memory (LSTM).
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11 Variational This course explains the
Autoencoder and principles of VAE and GAN
Generative and their usage in image
Adversarial generation.

Network
12 Transfer Learning  This course shows how to use
transfer learning in different
networks.

13 Final Presentation I Students give presentation.

14 Final Presentation = Students give presentation.
I

[(BEBBNOFE %EHEFE - 78 - BEF))
[RIZE D s - BEEREHIL, £ 4R 24 & L F37.] Every 34
classes, there is a report.
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Report: 40%

Attendance: 10%

Final project presentation: 50%
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[Outline and objectives]

The course is composed of the theory and implementation of
neural networks.

The target is to understand the principles of neural networks
and have the ability to solve some computer vision and signal
processing problems by using neural networks.
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Nowadays, modern cryptography is widely used on the Internet
and many IT applications. Cryptocurrencies and block-chains
are one of the applications of cryptography. This course
will introduce the basic concept and techniques of modern
cryptography as well as for cryptocurrencies. It will also
provide some advanced topics of modern cryptography such
as post-quantum cryptography, homomorphic encryption, and
functional encryption.

(BEBE]

The students will get to understand the key concepts and
techniques in modern cryptography and its applications to
cryptocurrencies, such as symmetric-key encryption, public-
key encryption, digital signatures, Bitcoin, block-chains and
some advanced concepts of cryptography.

[COBEEBET D ETEBENT « 7OVKRI D —ITREN
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Following the lectures, the students will learn the concepts
and understand the basis of modern cryptography and cryp-
tocurrencies. This course provides opportunities for students
to learn the basic knowledge, methods, and techniques.
(7957475-209 (FN—TFF12hvar, F4A— %) OFH)
»H Y /Yes
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7 L /No
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1st Introduction Background of modern

class cryptography. Introduction to
the lecturer. Course overview.
Block ciphers and
authentication code
Public-key encryption, Key
exchange

2nd Symmetric-key

class cryptosystems

3rd Concept of

class Public-key
cryptosystems

4th Security and

class construction of
public-key
cryptosystems

5th Concept and

class security of digital
signatures and hash
functions

6th Construction of RSA signatures, (EC-)DSA

class digital signatures signatures, SHA family of
and hash functions  hash functions

Tth Public-key Certificate authorities (CA),

class infrastructures Digital signature laws
(PKI)

8th Post-quantum

class cryptography

CCA security, DH key
exchange, RSA encryption,
ElGamal encryption

Requirements for electronic
signatures, EU-CMA security

Quantum computer,
Lattice-based cryptography

9th Electronic money Traditional electronic money
class systems, Ecash systems

10th Bitcoin Proof of work (POW), Mining,
class Transactions, Block-chain.

11th Drawbacks of
class Bitcoin and other

Proof of Stake (POS), Smart
contract, Ethereum, DAG

cryptocurrencies
12th Block-chains Open Ledger,
class Centralized/decentralized
system, Public/private systems
13th Advances of Fully homomorphic

encryption, Applications,
Lattice based construction
Functional encryption,
Applications, Bilinear based
construction

class public-key
cryptosystems (1)

14th Advances of

class public-key
cryptosystems (2)

(BEEAOFE (EiFEEE - 7Y - BES)]

[Preparatory study and review time for this class are 4 hours

each.]

Before the first lecture, please check:

https://en.wikipedia.org/wiki/Cryptograph

(%X b EHFE))

I will introduce some books and articles in my lectures.

(BEE]

I will introduce some books and articles in my lectures.

(R AEEEE D ik & B %]

1. Class participation: 40%

2. Final report: 60%

(BEDBERENSDRDE]

All students are enthusiastic and showed a sufficient level of

understanding.
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[Outline and objectives]

Students conduct research on their subjects and write technical
papers. To develop basic knowledge and skills of CIS, they need
to practice research work in the CIS domain.
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[Outline and objectives]

Students conduct research on their subjects and write technical
papers. To develop basic knowledge and skills of CIS, they need
to practice research work in the CIS domain.
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[Outline and objectives]

Students carry out research on their subjects. They need
to periodically deliver reports and presentations to their
supervisors and discuss research issues.
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[Outline and objectives]

This course trains students’ research abilities by imposing

research subjects on information systems and letting them

survey previous research, set up goals, and solve problems. Its

objective is that the students will obtain research abilities that
are suitable for doctoral degrees.
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[Outline and objectives]

This course trains students’ research abilities by imposing

research subjects on media science  and letting them survey

previous research, set up goals, and solve problems. Its

objective is that the students will obtain research abilities that
are suitable for doctoral degrees.
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[Outline and objectives]

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

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

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

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

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

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

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

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

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

Students will acquire the research execution skills necessary
for writing a doctoral thesis.
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Teach students fundamental and key technologies in novel
technologies, and improve their abilities in research material
searching, research problem identification, and research
approach.

(EERE]

Students are able to acquire wide scope of information
technology, master research methods and conduct deep
research in new computing areas.
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This course covers four new computing areas four parts,
activity recognition, sentiment analysis, affective computing
and personality computing. In each of the parts, a general
introduction will be first given, then various technologies will
be focused, and finally an active discussion will be conducted.
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1 Emerging Research  General review about new
computing research areas
2 Activity Recognition Human activity recognition in
I ubiquitous computing concept
3 Activity Recognition Data collection for activity
II recognition
4 Activity Recognition Data processing techniques
III and machine leaning
algorithms
5 Sentiment Analysis Emotional computing and
I applications
6 Sentiment Analysis Sentiment analysis techniques
I
7 Sentiment Analysis Latest emotion recognition
111 technologies
8 Affective Computing Introduction of affective
1 computing
9 Affective Computing Experiment setting and data
I collection
10 Affective Computing Data processing in affective
111 computing
11 Personality Personality theories in
Computing I psychology and personality
computing
12 Personality Experiments and data
Computing IT collections for personality
computing
13 Personality Trait calculation and fusion
Computing III using sensed data
14 Review Review of human activity

recognition, sentiment
analysis, affective computing,
and personality computing
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Research effort, performance and output.

Presentation (30%), report (30%), research achievement (40%).
(ZFEDEREPSDORIXE]

Manage the research plan and schedule

[Outline and objectives]

This course covers new computing technologies including

activity recognition, sentiment analysis, affective computing
and personality computing, which will be applied to their study.
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[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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This course is for students to study various technologies
for data collection, processing and utilization in practical
applications.

(BEEE]

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

2 Experiment and Design of experiments for data

Data I

collection

3 Experiment and Experimental data
Data I1 pre-processing techniques
4 Experiment and Data cleansing and
Data III synchronization of multi data
streams
5 Experiment and Feature extraction from
Data IV experimental data
6 Experiment and Data and feature fusion
DataV techniques
7 Experiment and Nature language processing
Data VI techniques
8 ML Techniques I Introduction of machine
learning techniques
9 ML Techniques II Regressive ML techniques
10 ML Techniques III  Classification ML techniques
11 ML Techniques IV Deep learning techniques
12 ML Techniques V Ensemble learning techniques
13 ML Techniques VI~ Fusion techniques
14 Review Data collection and processing
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write report.
Presentation (30%), report (30%), research output (40%).
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Presentations, programs and reports.
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[REDBRENPSORDIE]
Supervision on research methodology in practical data process-
ing and analysis.

[Outline and objectives]

The course is for students to study data processing technologies
and make corresponding programs for experimental data
including experiment design, data collection, processing and
analysis.
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[Outline and objectives]

The purpose of this course is to enable students in the
doctoral program to perform research activities independently
as researchers in their respective fields of study, research
abilities necessary for engaging in other highly specialized
work, and it is to cultivate the rich academic knowledge.
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