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ok (domain knowledge ) = (3% http://wired.tw/posts/data_scientist_fred )

AEAFL B AHF - B F L TR TR X i? AHABAEL § - BRREE
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B A TR G AAAEAR NS O APALRRY chEN 3 £ Python, 4 2% R,
3 sbn%’#—x_tj Java -

(;‘l%‘f@Python;rﬁ%‘fi » 3 % % [ Python/ % - = * fif‘ui

http://python.org.tw/Python/%E 79%AC%ACY%E4%B8%80%E6%AC%HAL%E 7%94%A8%E5%B

0%B1%E4%B8%8A%E6%89%8B )

#-4 %2 Python A ™ & 2 g ez ;8 B (numpy, scipy, pandas, Matplotlib, sci-learn...) 2 %
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1. FRAFThA AL B

3 A g2 A7 1 & Python/R

) T S B

3.7 e~F L &1 & (Data acquisition, focus on unstructured data. )
4. F ’}‘lf?‘ﬂ'ﬁj&"’k’ 1B

5.7 F R e R g Y 1 2 (Python/R libraries)

0.5 Rl& AR Av\#fr 1 £ (D3.js, Python Matplotlib, Tableau)

7.4 Foat R RS ks g 12k 2L(NoSQL, Howtonworks)

8.%&* Hadoop MapReduce, Hive &2 B & T ik 3% 2 4
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-Characterization of Distributed Systems
-Distributed System Models
-Networking and Internetworking
-InterProcess Communication

-Remote Invocation

-Indirect Communication

-Operating System Support
-Distributed Objects and Components
-Web Services

-Peer-To-Peer Systems

-Security

-Distributed File Systems
-Transactions and Concurrency Control
-Distributed Transactions
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AL E e L (social network model) F £ 3048 P B S B2 B enhf 22 H HI0N 2 g B2
oo A Azt 3t pLgE(computational view) i Fuit e R AR R RO IR SR A 82 A 47
EIIES - E T Y S

i A
Part I: Networks, Relations, and Structure
Part Il: Mathematical Representations of Social Networks
Part I11: Structural and Locational Properties
Part IV: Roles and Positions

Part V: Dyadic and Triadic Methods

Part VI: Applications

Part VII: Student Projects
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[X 3P 7]

Introduction

Network Models

Data and Signals

Digital / Analog Transmission
Multiplexing

Data Link Layer

Error Detection and Correction
Data Link Control/Media Access Control
WLAN

Bluetooth

Network Layer

Routing

Transport Layer

Student Oral Presentation
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* Introductory Concepts
« History of HCI
» Human Abilities
» Design, Prototyping, and Evaluation of Human-Computer Interfaces
» Web Design
* Novel Types of Interactions/Interfaces: 3D Interfaces, Speech Uls,

Wearable computing, Touch panels, Pen-based Ul, Gesture-based Interfaces,

Gaze-based Uls, Brain-computer Interface, Haptic Ul, Ubiquitous computing,

Attentive Ul, Affective Ul.
» Case Study and Presentation

B ok gri BkE Y i3 &
971943001 B R 3 -4t/ t E i3

[ A7 0 1]
AR E E PUIE - LR T e TR A 4531 0 9 e & SD/Architect £ 4 o
SEMAKE T HEELFGAN > A EFY 40T

1. Programming with threads (shared memory, 2 Java & £ % %t %)
*hoIF R B Java gL ANkt 4
2. Message passing/actor style concurent programming ( ' Scala = 5 % ¥ %)
3.Scalable Web Architecture and Distributed Systems
http://www.aosabook.org/en/distsys.html
4 .Cloud and Big Data = =
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0. $ 13K 3 1%

1 .Programming with threads (shared memory, 12 Java 3 % % % % )

2. Message passing/actor style concurent programming ( 2 Scala 3 £ % %t %)
3.Scalable Web Architecture and Distributed Systems

4 .Cloud and Big Data = g7 2 5% 2% 3+

*Cloud and Big Data

*Hadoop (HDFS/MapReduce)

“NOSQL
*Spark
ER =4 8 #ic e ] i3
971925001 AT 3 -/ ey

[FAz P %]

WHE ST AT AHGAR > ZIEBE L AT A P2 % B IRAT o ANPGRS B INaE
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MRARIE A 5 T S0 0 SR AT

U B A A i F T AR W R Sz s 1 (growth of
functions) ~ £ = (recurrences) ~ 4 #% /% & /% (randomized
algorithms) -

2. B 5 B AE ¢k E 3a B (heapsort) ~ 2-i# £ 5 (quicksort) ~ 42 B JE (sorting

in linear time) -

Wik E AR B A ~ = ~30% sH(binary search trees) ~ iz 2 4

(red-black trees) % -

4. B8 ;% & iz (graph algorithms) : /& 3 A # B S % 52 ~ & & HAH(minimum
spanning trees) ~ & ‘& i (shortest paths) ~ B + /it & (maximum
flow) -

5.:EFF AT ¢ R E H A 4R $](dynamic programming) ~ 3+ & A @ & (computational
geometry) ~ NP-Completeness -

=

3.5 AL
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[FAZ P 1]
R R S A o

10




i
1. Global System for Mobile Communications (GSM)
1.1 The GSM Subsystems
1.2 The Network Subsystem 1.3 The Base Station Subsystem (BSS) and Voice Processing
1.4 Mobility Management and Call Control
1.5 The Intelligent Network Subsystem and CAMEL

2. General Packet Radio Service (GPRS) and EDGE

2.1 Circuit-Switched Data Transmission over GSM

2.2 Packet-Switched Data Transmission over GPRS

2.3 The GPRS Air Interface

2.4 GPRS Network Elements

2.5 GPRS Radio Resource Management

2.6 GPRS Interfaces

2.7 GPRS Mobility Management and Session Management (GMM/SM)
2.8 The Multimedia Messaging Service (MMS) over GPRS

3. Universal Mobile Telecommunications Systems (UMTS) and High-Speed
3.1 Packet Access (HSPA)

3.2 Important New Concepts of UMTS

3.3 Code Division Multiple Access (CDMA)

3.4 UMTS Channel Structure on the Air Interface

3.5 The UMTS Terrestrial Radio Access Network (UTRAN)

3.6 Core Network Mobility Management

3.7 Radio Network Mobility Management

3.8 UMTS CS and PS Call Establishment

3.9 UMTS Security

3.10 High-Speed Downlink Packet Access (HSDPA) and HSPA+
3.11 High-Speed Uplink Packet Access (HSUPA)

4. Long Term Evolution (LTE) and Long Term Evolution Advanced (LTE-Advanced)
4.1 Network Architecture and Interfaces

4.2 FDD Air Interface and Radio Network

4.3 TD-LTE Air Interface

4.4 Downlink / Uplink Scheduling

4.5 Mobility Management and Power Optimization

4.6 LTE Security Architecture

4.7 Interconnection with UMTS and GSM

4.8 Voice and SMS over LTE

11




4.9 LTE-Advanced (3GPP Release 10 & 11)

5. The Fifth Generation Mobile Communication Network
5.1 3GPP Release 12
5.2 3GPP Release 13
5.3 3GPP Release 14
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[3A2 P %]
1. Basic knowledge of Artificial Intelligence.
2. Hands on experience in Artificial Intelligence programming.

[+ oM 7]
An introductory course for exploring the full breadth of the field, which encompasses logic,
probability, and continuous mathematics perception, reasoning, learning, and action.
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[+ 7]

1. Introduction to Multimedia Information Systems(  4-%8 7 3t % 5L /)
1.1 Multimedia & Digitalization

1.2 Multimedia Information Systems

1.3 Design Issues of Multimedia Information Systems

2. Image Representation( #ic =8 % 77 £ A % #3%)
2.1 Digital Images

2.2 Image Representations

2.3 Popular Image File Format

2.4 Color Models in Images

3. Basics of Digital Audio(#c =5 3 % 7 2 #h % 5%)

3.1 Digital Audio:ampitude frequency phase spectrum SNR Quantization
3.2 Audio Coding: PCM DPCM ADPCM

3.3 Introduction to MIDI

3.4 MIDI File Format

. Basics of Digital Video( #ic i+ 4820 £2 4 % 2. 5%)
. Data Compression( 7 # & &g )

Fundamentals of Compression

Run-Length Coding

Huffman Coding

Arithmetic Coding

LZW Coding

Fractal Coding

4
5
5
5
5.
5
5
5
5.7 Transform Coding: DCT DWT KL

~ O\ AW

14




JPEG (¥ /R 451k JPEG)
.1 Introduction to JPEG
.2 Transform RGB to Y1Q or YUV
.3 DCT
.4 Quantization
.5 Zigzag Ordering & RLC
.6 Entropy Coding
.7 Other Modes of JPEG
.8 JPEG Bitstream

(o) Ne) e Ne) o) Ne)Ne)Ne) o)\

~

Principle of Video Compression (483t /& HRIL)
.1 Basic Idea of Video Compression
.2 Search of Motion Vectors

~

8 MPEG Compression Standard(#&gmfiffﬁ%%i@ MPEG)
8.1 MPEG-1
8.2 MPEG-2
8.3 MPEG-4

Information Retrieval (7 3 # % )
.1 Boolean Model
.2 Vector Space Model
.3 Automatic Indexing
.4 Inverted Files
.5 Latent Semantic Indexing
.6 Relevance Feedback
.7 Performance Measurement of IR

O O O O O O O O

0. WWW Search Engines(4£% 31 &)

10.1 WWW & Search Engines

10.2 Web Robot Design

10.3 Ranking of Search Engines

10.4 Seach Engine Optimization & Spamming
10.5 Query Statistics of Search Engines

10.6 Challenges of Search Engines

1. Image Retrieval (> %4& % )
11.1 Characteristics of Image Retrieval
11.2 Approaches of Image Retrieval

15




11.3 Image Features of Content-based Image Retrieval
11.4 Indexing of Image Retrieval: Nearest Neighbor Search
11.5 Web Image Search

12. Video Retrieval (431 #& % )
12.1 Introduction to Video Retrieval
12.2 Video Parsing

12.3 Feature Extraction

12.4 Similarity Measures

12.5 Movie Understanding

13. Music Retrieval (5 %4 %)

13.1 Introduction to Music Retrieval

13.2 Music Transcription & Music Feature Extraction
13.3 Melody Extraction & Representation

13.4 Similarity Measures

U MPEG-7( % 4%+ % {1 MPEG-7)
14.1 Introduction to MPEG-7
14.2 Visual Parts of MPEG-7

15. Video-On-Demand( 4£:E A3 % 5b)
15.1 Overview of VOD

15.2 Design Issues of VOD

15.3 Set-Top Box

16. Digital Watermarking ( #c - :5--k &)
16.1 Introduction to Digital Watermarking
16.2 Basic Approach of Digital Watermarking

e e g 2 d ks Y i3 )
971920001 | #r#i1 f2d3E 3 R 5 i3

(A B 1]

APAR G — AT DR L AR PR AT 0 A EPYE - 1 2 TR B A B e BEIR T R
ENET > PEIIFES AN o BB A RE RSB AR R L ¥
R s HEBALEBAE G o

RERAGARNRIE (53300 FANE) SHROREFT T g Y e
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ENENE T
MO AF D S HPARAFKME IR ? L PREY T A5
X fcR8 B  E# ¢ from water fall to RUP to Agile development

BFE M- B AR INAREPE A RFUTHB e o L € FF RS KR E gk
A G TS W -

X AL H7e ¢ A & F3 domain modeling  (data modeling )

X kKot 3E API (Application programming Interface) sk 3+

% 4B G BY meta-datadriven (B H 3 N s defe @ FIER M F KA TR k-

LT
WA SRF A RarRA ? (izi@ 5P| SaaS HhF &)
A % @ multi-tenant SaaS & * #2;¢

? € BAR enk £ 7 01 F £t domain modeling (SA) e BB A 471 % >
2 % P¥en data (domain) modeling » 3 3% % X e data modeling 3 :
The Data Model Resource Book, Vol. 1: A Library of Universal Data Models for All Enterprises
(http://www.tenlong.com.tw/items/0471380237?item_id=65999)

B - BB E LR B E Y R E e R L T - £ e
ARG G LRFELE s fHES 6 B

kAT 25N 0 € 50 Workshop &3> 3 > THA2 BT flREY P 58w ®, - &
RY T3 e (peer review) | > B Y F P AnRERRP > 4 PRGBS A aRhEh o B8 - A
(A RERAIHS N~ .

By AAEAp L MR PR E
L& /i w (APIK3 - ff' 3 P J‘FL%s_mﬁE_‘\ A PIVA ,F' & fE = i e (modules) > e deie 2 B e
% L%s— w2 Benficird §- 2% % m?i AR Y 0 SR pﬁcimilﬁ R
L& g ok 2t F]E (54 low coupling and hlgh cohesion, reusability) o I 7| # 3 p7 - &
doi@ 2R 3t APL ek R &8 55k 2 P ’5]%3;-%'?/’7\ B3 APIF%-Q{EQ”)\?"%@F‘I% 2.
TN AT D MRS KPES RS BERENOET o T A PR A
a.i.fasgga EHE B FEEL A 5@4\1‘%*’ ;uﬁ}\w?‘fm" R fRgp Féfu
FHY 2 —o BB "Lﬁ’%mﬁi’mlﬂpi‘ﬂ;pfi)f RS BFG TIEL ITs W FARAR G
R PR o AR o AP R BRRSREOHEEME 2R
W*Wﬁ&°mﬁl’ﬂﬁg$#§47 BBARNZ BRI EG > T R p bR
(T BFRGE o AR TH) assertion ehig * o BE AP AN KT 6 hE BRE A

El o

A i (modeling) B AL ¢ AR R < AlAESN 2 w0 MR fREGIFE g4 o A A TR
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http://www.tenlong.com.tw/items/0471380237?item_id=65999)
http://www.tenlong.com.tw/items/0471380237?item_id=65999)

1 AP, ) Fefe? #5338 formal models(i)4e finite state machine 2 graph)$f & 42 ;¢ 1 &
AP iaE B A% UML el A332 844 > & yg,ﬁ(non trivial) # mJF FAeim *

R AL B R AT R AT LB - LV ARE A P R MRS ER A KB
BT R o BV S E 5y »}; LLERRE S IR ﬁ g - N (de3|gn patterns) 0
e I

XEHWORAE D S AEHE IR 7 L P REs Vo As D

* fcR8 B  E# ¢ from water fall to RUP to Agile development

* Data (Domain) Modeling

* Software Interface Design: APl Design

* Modularity and extensibility: Metadata-Driven development of Multi-tenant
SaaS Applications

* Misc.topics
2 gk =R f,, L 3 Bl S i3 %
971896001 VARSI SR U 3 -*/z E 2

[HA2P 1]

Fre R TE Ak A WTdE M AT 0 AP - BE 3t GSM » GPRS » WCDMA 5 HSPA »
WiMax /WIMAX2 % fiseiie » 2 s #ie— % 4% LTE/ LTE-A » B4G /5G % # pe i+
{7 8% 3 4P BE P o

[X 2N 7]

1. Architectural Review of UMTS and GSM
2. System Architecture Evolution

3. Digital Wireless Communications

4. Orthogonal Frequency Division Multiple Access
5. Multiple Antenna Techniques

6. Architecture of the LTE Air Interface

7. Cell Acquisition

8. Data Transmission and Reception

9. Random Access

10. Air Interface Layer 2

11. Power-On and Power-Off Procedures

12. Security Procedures

13. Quality of Service, Policy and Charging
14. Mobility Management

15. Inter-operation with UMTS and GSM

16. Inter-operation with Non-3GPP Technologies
17. Self-Optimizing Networks
18.Enhancements in Release 9
19.LTE-Advanced and Release 10
20.Releases 11 and 12

21 . Circuit Switched Fallback

22 .VOLTE and the IP Multimedia Subsystem
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e o - . R i3 &
971881001 | #cIp 5 &~ Hdp s 45 3 - T/ E i
[FRAZP %]

e ke B PR R RS < By s AT A AT ﬁx o BARE o 4 5 S Hdp A i
e & %0 Foshe MapReduce, Lﬁfﬁ/’a\%‘r CAHEHBENFEEFREE o T AL Ay T
- Spark i {7 % ficdp g bl A TR IR S E GltHub:ti REERB LT o2 BHF Fe
P EFURREREAERGRTEELRFEP FEPTLERE R & Python 7 %6E T &
B ALFEILF o

[L 3P 7]
%k Overview of Data Science and Big Data Analytics
%k Big Data Analytics Piepline
k Introduction to Apache Spark Ecosystem, including GitHub, AWS/EC2 Cloud Environments
*k Supervised, Semi-Supervised, and Unsupervised Learning
*kLinear Regression and Logistic Regression
>k Supervise Learning Analytics for Classification: : Decision Tree, Bagging/Random
Forest, Gradient Boost, AdaBoost
% Model Building and Analytics Techniques : Training, Cross-Validation (CV), and Testing,
Bias-Variance, ROC and AUC
* Graphical Learning : MLE/MAP, Naive Bayes, Bayesian Nets Discriminative
Classifier vs. Generative Classifier
%k Support Vector Machine (SVM), Kernel Methods
%k Neural Nets and Deep Learning
%k Semi-Supervised Learning : EM, Gradient Descent Optimization
%k Unsupervised Learning Analytics for Clustering : PCA for Dimension Reduction, K-Means
%k Automated Machine Learning

%k Big Data Analytics Applications
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R Bt 2 4 ¥ B B i3 v
071886001 | 7 au#L 427484 & 4T 3 T 3

ESARS

TS S %’i%éﬁﬁ%?ﬁﬂﬁﬁﬁ%ﬁﬁé#?Fb”m%{FJ$ii
PAPARE TR A H 2B o AP RPE - LD B EPF R DT AP HERF
P S R O xl e dR A j}sﬁj:}gﬁcﬁvi’ S¥ 1B (v > RE 4 ‘@lu?ikf?x"ﬁ;f—l:}imﬁ'p‘_“‘
SE RS R PR R B A o - G BRSO BRRETALARAEE

F BARR I B R EMTR 0 T - 2 a4 BERE IO EBATEREITIET S

33 & pby &=
J.}l;,ia,,bz! °

LI

1\

[+ 7]

1.3ARM 4 0 T AT

2. AE R E 3 % H4%(Blockchain)
*3 % b Bitcoin
*Blockchain and Mining
*Blockchains Beyond Bitcoin, Ethereum
*Blockchain Smart Contracts

3.x & & &35 - 4 8 % (Internet of Things)
*|]0T Basics
*]0T Devices and Programming

*loT Applications
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071919001 | #2353 3 R IL &+ 3 - T /% E 2

[ Az P & ]
AEAREET T - AT

FRERFEAIRNFTOVPG AALY?

PR P ARHE R AR BGE G O RIEEGENE T R R

e PR RS TERN REARET T LIRS G OREE B EE RS0
FLERAR BRSNS T ey TOUEE S fE- BARNE T A A TR ?
K PREYEM T L RF A LS ?

e it FEATILNET PE Y 2 blde D Y TR

ANRARP AT

1 EFARIRNFFF2EFRTAARE
*r2 - JavaScript i ] > 52 functional languages 5 A #2.

B 9 Lp 5 & * 32 < (Domain-Specific Language, DSL) 72k 3+ 62 9 1%,
http://en.wikipedia.org/wiki/Domain-specific_programming_language
*Martin Fowler £ % language oriented programming
http://martinfowler.com/articles/languageWorkbench.html

3.7 fRBLITARNFE S e E 2 R+ ¢ Scala, R, Swift, Rust, ...

kR 7]

AENET AL

AN E T Rkt 22145 (Regular expression, CFG Parsing)
AN S aiE & A A 2 JavaScript 5
E S 28 R

EE R F T Rk g 0F

FrE®fENE T 6] 4o Scala, FRATET R

[
1
2
3
4
5
6
7.8 4 & mdR L

E et 0 ke R

&
£

971887001 B TS 3 - % /- T

e
&

[FRAZ P %]
AR RS EE LR F RS Ba o RE A IR AL LG S
it ¥d PREFIFAZT 2224 o

EENS S
] ﬁiff_g:?é#‘i;ﬁ Y W‘?gﬁaﬁﬁ» 7:‘-\ z%?{’ "? fvyiﬁ:& ~ ij—,’; % A,\-:]::’T_‘f_ )'é' P»ﬁb_ﬁ;jjﬁ i 1%;;11&
AR R R EER R ATE R
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http://en.wikipedia.org/wiki/Domain-specific_programming_language
http://martinfowler.com/articles/languageWorkbench.html

e o g e R i %)
971900001 AT EE L 3 - T/ i3
[3A2 P %]

AL B PR ANTARENER > AR A2 AREY BB EL g MAT ] R -
AE O AHARMFLAEBRFELLLY O T SEAHEL  FER A RO

> e
;g)]:é AL ©

LERMF ]

. Introduction to Social Cloud Computing

. Social Web

. Social Relation Extraction

. Social Roles and Centrality Analysis

. Community Mining

. Link Mining and Ranking

. Influence Maximization

. Label Prediction and Link Prediction

. Social Recommendation and Online Advertising
10. Cloud Computing and Services

11. MapReduce, Hadoop, and HDFS

12. Basics of MapReduce Jobs

13. Advanced and Alternate MapReduce Techniques
14. MapReduce Algorithm Design

15. Solving Social Problems with MapReduce

[

O© 00 N O O & W DN
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