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BEER
/Class | EREX ) TAEFERER / Law and Management of Information Security
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| BEMEEWebEXIZLAITIVEALRARTY A5/ TORBERRELET 5L Google Classroom [ZTHEFRL TZEW, ¥5
Z3a—KIZ 5xp7h2p T,
BED

8- ZERELVFEROBHRUESICEV T BFEREF 1) TAE HRAGEATET EFT EEICA>TETL D, MYRSERDEDEIMEF D Sk
mEgy | L BREELVTAOBRMIGENYELLT LRI, HEHECEREOMERISSVTHHILERBEEELSE TS, S5I=. Ml
Er A BOHRICEREFIVTEEFSL DL, EENSEECMBT R AMVRARTHD, FHEEL, BT T HINE MR
A DPTHAT OB ELGHEMAIEERATELRADEBEEENET D, I0IC, TRERFZ TIEHR X1 TICEAITDEBOE

RS EBIEERICDVNVTREEL., 52, ThERFEA THEREX V) T(EZEALEBSE SO IILELGRE LOBERREAEIZONT

| BREEETS.
BED
BHa- A rapid progress of quantity of data and its diversity caused many legal, social issues to be solved. Information Security Technology is key
BERUY | idea to solve these problems, and it works well if it contains suggestions to Business and Society. In this lecture, we will discuss adequate
§Jﬁ75,£% information security available in real world.
(E)

| LA HRICEREF A TAEEBSE OIS Z\%&&éﬁ%“ﬂ% YRVEER BERHRICETIMNFEERT S,

2 fE LX) TAICET HEFOEEEICOVTOMBEERFT S, . ‘
D L REICHITIFHREF L) TAOBEKOEPZZV, AV T UGB EET X2 TAIRDAVMNIET ERENLMR 255
/El(!;ogalgo% | 1. Students learn fund management, risk management and ROI (Return on Investment) required to establish information security in
Study | organizations and society.

2. Students learn legal practice and related laws of information security.

3. Students learn the present situation and examples of information security in businesses, and gain the practical knowledge of security

| management and incident response.

E1E AUOFYay ERER1) T ED kR FIESESEE (i)
| B2m] BE AR (REh)
| B3 (EHEr T RYEE (F)
| a4l BHREF1 T EAICE TR E R ()
| | #5E HirBmLiEREr )T (EH)
| E6E AR (ED) ) .
BIE BHREFUTEEE L OEER (BEE, REOBR, 108—Rub-F—ER-TOR(FDEMEE) (£8)
HeE FREFUTALETSANI—, AABRROREE(2R)
_ B2 T LM EEAE CEIEIEE, HERE, BITE, FEBSHIEE) (28)
B0 EHEFITAEYAN—PE FER, AVE1—-D(LR, FEFIER, MLEOHLE) (£48)
| B11E BEIokOLNBEREFLT((BA)
| B2E RAREICBTAEREFTOBRRED)
BENT- | ZE TeELLICBHAEREF1T DEH (BFA)

HARE Z14E BHlEFa) T TUREEORG (BA)

EEFE | BI5E £F2UTAIRTAIEPDCAY AT (BA)

/Contents

and progress | 1. Introduction: Law and Cash Management of Information Security (HIJI)

schedule | 2. Return on Investment (ROD(HIJI)

1
2
of the | | 3. Information Security and Risk Management (HIJI)
class | 1 4. ROI on Information Security (HIJI)
5. Technology trend and Information Security (HIJI)
6. Introduction to Information Law (KANAYA)
7. Information Security and Human Rights (Honor, Freedom of Expression and Information Service Provider's Status and Responsibility)
| (KANAYA)
| 8. Information Security and Privacy, Personal Data (KANAYA)
| | 9. Information Security and Intellectual Property (Copyright, Patent and Trademark) (KANAYA)
| 1 10. Information Security and Cyber Crime (Fraud, Virus, Unauthorized Computer Access) (KANAYA)
11. Information security required for management (TAKAYA)
12. Current status of information security in small and medium enterprises (TAKAYA)
13. Examples of information security in IT companies (TAKAYA)
| 14. Case Study: Security Incidents and Response (TAKAYA)
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HAEE / Japanese

RARET T
ik

/Evaluation
Method

BFHENETNENDN—FZEICLR—EHBELEHET 5.

Three teachers set and evaluate the report for each area of lecture.

/Textbook |

references |

1. i [1o8—FyhE]

i WAER HAFE ILAVLDOFRE

i 9784641125834

|
|
|
and I
|
]
|
|
|

| BEESIUSEEITONTIE, MR, SHREHNEN. BA. FTE, HREETIVITR—JIBHT 5.

BEYTTHAMIDN T, FEERICHETT 2.

Textbook and references will be introduced, distributed or posted on web as needed.
URL will be announced in the course.

RRERS
FE

RAEHNERAELTEETHIL SADLR—IERETHE,

IREFRE S
2 (E)

You should review the handouts again. And you should submit three reports.

A4
T7I—

HHERL T DRTEMIHRAL L,

FEHIE L KBEH 14:40-16:10, FEFv/SR THRTULAVBEMRB6FLERHRE
/SR ABR1300-14:30, BEIWF v /(R S A/N\—H ATV RV —4FERAEE (B1R-
BARR BRETR(EFII—LTEH)

KRHAEER)

A4
77—(E)

You need previous appointment.

Masahiro HIJI: Tuesday, 14:40-16:10, 6F Joint Laboratory, Extended Education & Research Building, Katahira.

Yoshinari KANAYA: Monday, 13:00-14:30, 4F Joint Laboratory, Cyberscience Center, Aobayama.
Masahiro TAKAYA: After the lecture end (It is an appointment by an email beforehand)

E7%-
ERMIEE
/Practical
business |
XOIF.
=55 R
BRETHBL
EETRY,
/Note:" Q"
Indicates
the practica
business

=)

Zhfth
/In addition
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/Course Numbering
e R j;&; R R R R R

=EER
/Class | TARERE
Subject

) ZNIA—RDBEEIF. T— ’:w»rlzxéff:ﬁﬁ?“é_tw“

EEE'*]' BERXNET—3Y AT AN EDAREEEBOREICRETIERBALHAFT U AEFRELET,
BERY | CNI—REZETDIHE, FRENNI—VDERICFERATELSESEFLT AV AIVRAFEICDONT
e 2127 o

e SENCERTIALSISGYEY

= ! F. RRAO TR EERT 2AEICONTERBALET,

*E¥G) Our goal is to introduce you to Data Science.

ME&U We will provide you with a survey of the fundamental data science concepts as well as step—by—step guidance on practical implementations.
ERA f%. You will get a comprehensive understanding of the different data science techniques that can be used for prediction and for discovering

E) - patterns. You will also be able to create a general-purpose analytics process.

#{%G) = = ~ - \HZ Zap - -

5| [ 4 LROTAYAIVRICETEHBOMBEFIfHTEIL.

EERER

g?uodaJ of | To obtain knowledge about the above data science related fields.

| 2 %I Google Classroom ZF|FA (5 A3—F :wfdot76) .
Classes will be delivered on Google Classroom (Class code: wfdot76).

| D) T—3Y 4TV ZAAM
| | T =AY 4ToRTOER
| 3)TF—=5F%R
4) S
1 65) 9 4aN
6) BliFi%
DEEA
L 8)55RAYLY
| | 9ETILEHE
[10)FEEE
HEEIDY
BERS- 12)BRITFH
Hik& 13) EEEH
EETFE 14) #EEDEIR
/Contents 15) RapidMinerlZ& AT —2 Y ATV R
and progress |

schedule | | 1) Introduction to Data Science
of the 2) Data Science Process
class | | 3) Data Exploration

4) Classification [
5) Classification II
6) Regression Method
| | 7) Association Analysis
| | 8) Clustering
9) Model Evaluation
| 10) Deep Learning
11) Recommendation Engines)
12) Time Series Forecasting
13) Anomaly Detection
| | 14) Feature Selection
| | 15) Data Science with RapidMiner

| (The topic of each week might be adjusted depends on the circumstances)

{#FHE:E | English
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AT DSARADIIHH AR EBEDERE,
7:’_';.'5“ | EHMAIZDULNTIE, Google ClassroomR—T % ZELfZ&LY,
/Evaluation |

Method | In—class Exercise and weekly homework.

See the details in the Google Classroom page.

/Textbook |

and |

references

ﬁ& | Japanese: http://gp—ds.tohoku.ac jp/curriculum/class list.html
JURL | English: http://gp—ds.tohoku.ac.jp/curriculum/class list en.html

REFREN g
Shis : ;‘-F#IJ&L,.

E{%}E%Eﬁ)ﬁ% Nothing.

A4 | BB BRIICA—LCTEHRL TS
TI— samy.baladram[at]tohoku.ac.jp

Fo4R | Any time. Make an appointment in advance via e—mail.
77—(E) | samy.baladram[at]tohoku.ac.jp

£
ERMEE
/Practical
business
XOlk,
E75-EEM
BETHHL
EETY . |
/Note:"OQ”
Indicates
the practical
business

Z0ith

/In addition |
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HE B - 5805 - 2= /Day/Period/Place

- 1&%%4’ Z 0t %0)1@

iF—Ivﬁ%/SubJect | mopmisspaaaza

ﬁLL;ﬁl/Credlt(s) |2
J'T%»%ﬂ B I /Departments #ﬁ%ﬁﬂﬁ
~ S S | _m_m_*uﬁ B R
B4 8 /Instructor =Y L
MOHAMMAD SAMY BA

i"T"—ii\ﬁ/Term | &
HMEFUNULY _
/Course Numbering
FEBEE | 2020
BREE | smmmnen
Subject Interdisciplinary Information Science
B20 i

EEFOEROBS TEDNATLSLIERUTOVTIMIRYBEILT, 7
gi%%% SRR ST F ARSI R B RSN BLOEHAT S,
e 30}
HEq.
E?}%%% will work on research planning and data analysis. Data are provided by Dentsu Inc.
(E)

LIFITRY HMEB T HC

I ()FayIEUTI1Z J:éT—Glﬁ**ﬁ

(2) KRB EROFA
fT"—{P}G) 3) E JbT Q(DHS(U?&L\
B3 A= 4) IRETEOILE - ZKITRES
g?uodal of | To obtain the following skills:

Y | (1) Data analysis by programming
(2) Using high performance computing
' (3) Handling of big data

(4) Direction of research projects

0112 A 3 A(K)5-6 .:%H# Aora8yiay

10212 A 10 B (K)5-6 8 T—2IFR

| 0312 B 17 B(K)5-6 K AR EDIIE S

0512 A 24 B (K)5- %aﬁﬂ# :ETﬂ%gﬁ
- s, | 1061 H B ETIL
%i?ﬁ 071 B ETILEE
EE3E 08 1 PTEER
/C;tents 091 R)5-6 “ﬁﬂ# RRERR

and progress 01 Dec. 3, 5-6 slots, Introduction

| 02 Dec. 10, 5-6 slots, Checking data

schedule
of the
class

—SERFTDEDHHEFS. ZEEESRRFEOILEL®

Students will learn how to conduct data analysis by working on a pseudo—project that is being carried out at a private company. Students

03 Dec. 17, 5-6 slots, Reporting research plan

| 05 Dec. 24, 5-6 slots, Machine learning model construction

06 Jan. 7, 5-6 slots, Machine learning model construction
07 Jan. 14, 5-6 slots, Machine learning model construction

| 08 Jan. 21, 5-6 slots, Discussion and making presentation materials

: | 09 Jan. 28, 5-6 slots, Presentation

b
3
il
B

Lecture provided by Dentsu: Japanese
Material provided by Dentsu: Japanese

| Communication tool (Slack): Japanese and Enlish

| Teachers from Tohoku Univ. (Yamada and Baladram): Japanese and English
| Presentation: Japanese or English

| EISUFISRS EEEICLYEHE.

RARER
7

/Evaluation

Method

) BRILEUT—2avnE

| (2) LiR—R&SlacklZHBIT5a3v kAU

@) R Ehfza—F

Based on the following criteria.

| (1) Quality of the presentation
| (2) Report and commitments on the Slack channel
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(3) Submitted code

SEE |
/Textbook |
and |
references

EEFMY as ot ms cHEEEH T LNBE.

| Students are required to conduct data analysis on their computer.

2E

=R

2 (E)

A4 | BEEF. BRIICA—LTEEL TS

V'Y= | kyamada@ecei.tohoku.ac jp

74X | Any time. Make an appointment in advance via e—mail.

77—(E) | kyamada@ecei.tohoku.ac.ip

r'"!?%_ |
ERMEE
/Practical |
business
XOlE.
=5 RBN
BETHH
EETRY, |
/Note:" Q"
Indicates
the practical
business

1E125805 5 TITHS. £16[E%.
Z D1t

/In addition | Two classes / day, totally 16 classes. You need your own computation environment. If you do not have your own laptop, please tell us in

| advance.

FEHIRREALE. L TOVEVNESEERISERBREULLVLEY.

https://gkms3.bureau.tohoku.ac.jp/sa_qj/slbssbdr.do?value(risyunen...
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1 B 4&/Subject | RYRI—=UtEFa)TAEE
B2 H - 3585 - %= /Day/Period/Place | HIEAER FOith EE
B{#4/Credit(s) | 2

R %H - FH/Departments | EHREREPER. O R7 AEEEEER. AR RERELER. SRR EEY

1B 8 /Instructor | &8 =
f?"—,ﬁ\ﬁ/Term | ﬁﬁgﬂ%q:
MBSV _

/Course Numbering

FEBERE 2020

=EER

/Class | RybT—otFal)T4EE / Network Security Practicals
Subject

EREFL)T1ERVNT—02F2)T 11, BEOBRICHRICBFILEEUN OREELRBETHS. NNFETEERBIA/ VXL
RED VEBLT, BRtEF U TERYNT =0t X2 TS SERMARBLM BEE BRI HCLEBHET D BERICE, #ardOk
Biy- ANPT TV r—2av BT DIMBEICONTHEEL, ThoDBBUENREEICLIHATTALREICEDLSIHASNLIONER
BERY | T Ef, KON —RMTKREICETHFOPENICHTHMEICONVTERD. REERFERNG/ NV AT UEBLTEREOR
ERAEE g?l:ﬁﬂ?%@ﬂ@éiﬁ'&&)éttﬂ:, Z0BETEX )T ETHEERENLRRETETHETED)—F—DREEES=HDhE
3.

| Information and Network security is a multifaceted topic and of paramount importance in todays networked information society. This course

BED is designed to experience and understand the basic issues in network and information security. We will carry out hands—on experiments to

BHa- look at the weakness of the underlying network and its applications. We will see how the weaknesses are exploited by hackers for

WERU | reconnaissance and attacks. We will examine the modus operandi of some generic attacks and discuss measures that should be taken to

ERAEZE prevent such attacks. The hands—on experiments will be arranged in a controlled network environment. Students will be expected to use

(E) | their own PC/device to access the environment. The exercises will also involve training in leadership roles for problem solving in security
issues.

SEQD A=y MEMTICRE T DENFER—RIZ, [FHREF L) T1ERVNT =0 F 2 T4 ICBTHEARNGREL M EZERTILEEM
azEE 74
/Goal of

Study | To obtain the fundamental understandings of issues and characteristics of information and network security based on the knowledge of

Internet technology.

1. A2 A—y MR D EHE

|2 EHREX ) T DOEB AR HIRINE

|| 3. Ryb Iy L OERIVE (BRTvbT—2)
4. 2ybD—9 L DOFERIVE (FERRVET—Y)

|5 R YR T = DR v R E

6. BISDFEHEY
7. £1EDoSKH B
8. WeblZEIT BB

| | 9.DNSIZEA9 5B

|10, A=JLICRE T 2B R R
1. BEDEEIL

maxs. | | 12 WEIZX T BRIE

Fie 13 MEBASDEIRD=HDEBRIDHR
G 14 EFADBHMRER
EEFE 5 xem
/Contents :
and Progress |  Basics of Internet technology
schedule | . . . - .
2. Basics of information security Reconnaisance
of the " .
3. Snooping on wired networks
class | . .
4. Snooping on wireless networks
5. Scanning networks Attacks
6. Connection hijacking
| 7. Denial of service attacks
| 8. Web based attacks
| 9. DNS based attacks

10. E-mail based attacks (Phishing..) Defense and countermeasures
' 11. Encryption
12. Preventive measures against attacks
13. Recovery measures
| | 14. Transparency of operations
| | 15. Concluding remarks
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HERKRRPEZTORYBAKRICKVBREMIZETET S, RYBAAMKRIC OV TIEUTOLSHIEZEICKYFHET 5.
- BE~OSMIKR
| - YA DOER S
| - BIERED
- MEIRERRIREES
| —FTLEUTF—avEEn
-a3a=4H—aviehn

g | 2R
RUERD it

%
/Evaluation | Gradi . . . . . L
Method | radllng will b'e_bas_ed on attendance and performance in classes. Performance will be evaluated according to the following criteria.
— active participation
- focus and concentration
| — abilities
— problem solving
— presentation
| — communication
| — comprehension
| — originality
BRE
HEY
SEE
/Textbook |
and |
references
BiE L.
URL
/URL | None.

FE: BEICBELIZAI—R YT OEF U TA(ZBET HEBEDOABRERYEY, BELTOSESELTLVEWESZBREIZLT
;Q%E#Fﬁﬂ% L F, LInuxG)EZFE']Q:I?/I*?’f/( J:é* 1’?751£§ﬁmul/—c}«)<

e EE BEORTORSERFAT, BHOBACHACELBRELTEED, BRHTHHBEFIOL THRERS N EE LS
| EBELT =~

Preparation: Students should review the past lectures in Internet technology and information security area and clarify what you understand
*E%E—*fﬁiﬁ% and what you do not. You should also learn Linux command line fundamentals.
Fie(E) | Review: You should summarize your understanding and thought obtained through the lecture and hands—on exercise as a daily note. If you
| find anything which you do not understand, you should read slides and other materials again in order to get a deeper understanding.

2212 EFALETHLEDEAIL

FT74R .
=) Contact us by e—mail.

£
ERMEE
/Practical
business
->I<O[i~
E£7%5-EBM
?E%'Ciﬁék.
LERY,
/Note:" Q"
Indicates
the practical
business

O

Z0t NORFVETBSIDTEED/—bXALEESTHIENEELL.

/In addition | Students are expected to bring their lap—top for hands—on experiments.
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SSINRBHE ) .
ﬂﬁ%/SubJect | BV T—ARELTYTES ()
HE H - 558 - 2= /Day/Period/Place | 1&%’1%‘4’ Z Dt Lu§
ﬁLL;ﬁl/Credlt(s) 1
ﬁ‘%%ﬂ HE I /Departments 'f i&%ﬁ%ﬂ%ﬁlﬁl AT LIE %ﬁﬂ%ﬁlﬂ AFﬁ*iA'Tﬁiﬁﬂ—‘{—ﬁli I FE §&ﬂ%$lﬁl
— - R R _ _u_l_é_*ﬂm R R R S S
1B L8 /Instructor | MOHAMMAD SAMY BA
r—“‘J"'—ﬁﬁ/Term #HEG
ﬂ BFonyvy _
/Course Numbering
BREEE 2020
meEmE
/Class | EVIT—ERXLTYTEE (BE)
Subject
| Pythonld, MAREEMRARTRLFMASNSTOYFIVI EROVEDTY. BERTOI 3T, BHEBTOIS3I /18—, &
520 FUATOTHMERIOT ST EHR—NLTOES. Ef, MARBUAT L, T—IRA=2T, BEUWeb A MBEZ(LE R
= BEGA — LAY D VDS ERTY. Python B REFASNETOT ST EETHH— DEAIL, PythonD BHGH FRIFH HLE
WE&U BENICHYET. CORETIE, YR #E I, BHGE, PythonDERMGITUREEXEZELET.
ERAEE Qimis 2Py thon QRBWEHASEEERL, Pythont AT HLYBEREETHA F—IHEIL—2 5 F v TUDBMIS
| MADNOREDMHBZERTHILTT.
1 Python, the programming language, is considered a pioneer of the coding world. Unlike programming languages like R, it supports structured
R D) programming, functional programming patterns, and object—oriented programming. Python is an all-in—one, unified language capable of
- handling running embedded systems, data mining, and website construction. The reason for the growing success of Python is the availability
BERY | of data science libraries. In this class, we will learn the basic commands and syntaxes in Python, such as list, dictionary, class, function.
(if‘iﬁ:ﬁ% The goal is that students manages to understand all the fundamentals in Python so they can utilize this in a more advanced class using
Python.
| This class can be considered as a prequel to the Training Camp [ class.
S50 Pythond)%XE’]&:?zF&%)‘(’&ﬁFﬁ LT ZEEDIVEL—F—TT AV AIURFIFILOH LT H— MR REIC BB T A B AR
g?odal of | To be able to utilize basic command and syntaxes in Python to solve simple problems related to data science and general subject, in their
udy | own computer.
|| 2 #(Z1% Google Classroom ZF| A (25 X3—F :4uxcxub).
Classes will be delivered on Google Classroom (Class code: 4uxcxu5).
BT BH-Y2:ER (1805), AFSEROEREBRATTVET. BEEL, LMDV AVIZHFTTVET. 12Dy Iy
[, $15A PO BBET B SHAROBE CHASNET. 3001y A ORICEVVREABYET. BESHHE, BHO/ YT
|| TS BEMGEO—T 10 OMBETERSATOET. sAFDOMEYIIE, LTOLSIZHEILET.
| | DPythonD L7y, EHEYRLDEE
| 2)Tfor L —T ETif)RT—h AU DFEE
NREOMHH
BENE. | 4HBEBLISROMHA o
HikE 5) 77 AL DAY EEKREET NV
EEFE ]
/Contents IS ADFHMERERM X, VTRADITIT YA TEHINET.
and progress |
schedule | | The lecture will be held in two periods (180 min) per day. We have 5 classes.
of the
class | The form of this lecture will be divided into several sessions. The practice part consists of simple coding problems in your own personal
computer.
The topics for five days are as follows:
1) Setting up Python, learning variables, and list
i 2) Learning “for' loop and if statement
| | 3) Constructing dictionaries
4) Using function and classes
| 5) File reading and basic debugging
The detail of the class and time will be updated on the class website.
fEFE3E | English
FAEETAE ; S b g b
PURE | - gsemmeneLEs a o
JEvaluation| 1-92PDIZANEE :TT LI-ZEE T4RIVMNEF20)NEZONET.
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| 2.50MRME: RIFBILR/ K165 (55180m) THESh ET.
| REREOEL, HFREENOTBHFISHLTHY RIVrORER) B EZLNET.

Method The grading for this class will be using point system.
1. Five in—class exercises: each completed exercise gives 4 points (total of 20).
2. Five assignments: each assignment consists of maximum 16 points (total of 80).
Penalties (point reduction) will be given for late homework, unsupportive behavior, etc.

BEE

HEU

SEE |

/Textbook |

and |

references

ﬁ;% | Japanese: http://gp—ds.tohoku.ac.jp/curriculum/class listhtml
JURL English: http://gp—ds.tohoku.ac jp/curriculum/class list en.html

REFREN g —pe
S ; L.

gﬁlﬁsﬁ)ﬁ% Nothing.

TI—

FT74R

F9—(E) Any time. Make an appointment in advance via e-mail.

A242 | b EEICA— L TEBL TS,

£
ERMEE
/Practical
business
XOlk,
E75-EHEM
BETHHL
EETRY . |
/Note:"Q”
Indicates
the practical
business

Z0H | SvTrTHSOIE FFLTWVEWMES FEFISERSELLELET.

/In addition | Please bring your laptop. If you do not have your own laptop, please tell us in advance.

https://gkms3.bureau.tohoku.ac.jp/sa_qj/slbssbdr.do?value(risyunen...
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ﬂﬁ%/Subject | TARPN—=UT X T 1 ()
HEE 5505 - 2= /Day/Period/Place | 1&%’1%‘4’ ZDith Lu§

ﬁLL #1/Credit(s) 1

ﬁ‘%%ﬂ HE I /Departments 'f i&%ﬁ%ﬂ%ﬁlﬁl VXTL\‘ha%Eﬂ%EIﬁZ AFﬁ*iA'T i&ﬂ—?—ﬁlﬁl FEFHTEﬁ&ﬂ%ﬁISL
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'—“‘!“—ﬁﬁ/Term | BEKS

ﬂﬁ')’//\')zb _

/Course Numbering
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Pythonld R 2 EMTET BICH B RLY—ILEHZ THEY, TNODY—ILIEBGEMICT YT I L—REINTWET. T—2BFT D=0
AEINTLSS/ISVIESRAT UTOLNEEAFET.

| —h;;;nLPyli ?thon’(*‘ﬂ??‘l‘ﬁ%%ﬁ?’éf:&)I:E%’GT. INIZIE. BRITDEBINEATIEIRET 2O DELANILOFZRZREEH
= = TULVE

Ei_@ = SciPy[ENumPyERSI SEHE L THREL. BUBRRATETRRLLES. ‘

B8 5 - NumPy® LISBRZ SN /-Pandasly. MIBRATEB ST BT —SMEERHT 55T TT. o
Ry e - MatolotlbTHE DI DFATSUTT. EART 5L ST—ZRIhL. 5557 SECHAROKAT. BINROI—F(2 T 51>
BRAET 7 nzpmdlbcasd.

| COBETIE. INLSIRNTOF/ITSUEFERALT. BT DD ITERMPEERTLET. COREEZHETH-0I1013. AANE

PythonfE X O F RABABETY. AVE21—4TAT 53T OALEIL. COIA—RITEMTBRNTEYVS T—2RAFLTv T L—=
VT IERITAILESBOLETS.

| The reason for growing success of Python is the availability of data science libraries for aspiring candidates. These libraries have been
upgraded continuously. Many libraries are available to perform data analysis::

| — NumPy is important to perform scientific computing with Python. It encompasses an assortment of high—level mathematical functions to

BED operate on multi—-dimensional arrays and matrices.

B#y- — SciPy works in association with NumPy arrays and offers effective routines for numerical integration and up—gradation.

BMERVY — Pandas, also developed on top of NumPy, delivers data structures and operations to change numerical tables and time series.
25}[75,%% — Matplotlib is a 2D plotting library. It offers data visualizations in the form of histograms, power spectra, bar charts, and scatterplots with
(E) minimal coding lines.

| In this lectures, we will utilize all those libraries to perform some analysis and machine learning on simple datas. Prior knowledge of basic
Python syntaxes is necessary for this class. Complete beginners of computer programming are recommended to take “Big Data Skill-up
Training” before the attendance to this course.

,u« Pythond VUK. X, 8LUT1TIVEFERLT. T2 LEBL. T—2ERBLL. T—2EIHL. ZEHYE SUHELTLEHEES
FEO . puil 2
|| i /f%%ﬂ'f%é:kj(gj’é.
EERER
g?uodal i | To be able to utilize Python commands, syntaxes, and libraries to handle data, visualize data, analyze data, and perform supervised and
Y | unsupervised machine learning methods.

| | $Z2ZI(Z[X Google Classroom ZF| i (75 X3—F: c5dcbgm).
| Classes will be delivered on Google Classroom (Class code: c5dc6gm).

EEIT1BH-Y2:ER (1809), S 5HENETEERATTVET. BRE. L OIDEYLAVIZHTTITVET. 120ty Iy
X, 150 DEBEEFNITHECSDEDFE THASINET. 320U avDRICEVKEAHYET. BEHIE. BHD/Va
| Y L CEATARGHELI—T 427 OMBETERSNTOEY. SAFMOMEYIE UTDOL0EEHET.
) TF—ADEYIRL
| | 2)BELT SR
BERNE- | | 3)T—2OARIE

Hik& 4 T—E35H

EEFE | OHEWEE

/Contents _ .

and progress | V7 ADEMIEHMIE. YZRADVTTH A TEFLET.

schedule |

of the | | The lecture will be held in two periods (180 min) per a day. We have 5 classes.
class |

The practice part consists of simple coding problems in own personal computer.
The topic for five days can be splitted as follows:
1) Data Handling
' 2) Advanced Data Handling
| 3) Data Visualization
4) Data Analytics
| | 5) Machine Learning
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The detail of the class and timetable will be updated on the class website.

S | English
| BHERUTOL—LISH>TRBUELREShES. o

1 5205 ANEE 52 T L% B8 CIaaRA Uk (5520 A5 SNET.

sEE | L ODRE ARBERBA 0 (AF80%) CRMINET. ]
;‘ﬁ“ | RERHOBECRESSVREICETLFFEEN OTHICBEL I ORIV DRER) EHELET.

{i‘ﬁt’:tion The grading for this class will be using point system.

1. Five in—class exercises: each completed exercise gives 4 points (total of 20).

2. Five assignments: each assignment consists of maximum 16 points (total of 80).

| Penalties (point reduction) will be given for late homework, unsupportive behavior, etc.

BRE
HEY
SEE |
/Textbook |
and |
references
ﬁ;ill | Japanese: http://gp—ds.tohoku.ac,jp/curriculum/class list.html
JURL English: http://gp—ds.tohoku.ac jp/curriculum/class list_en.html
BRBEN o,
BEMRA
20 (E) Nothing.
212 BB B L TEBL TR,
A4 | . . . o
F9—(E) Any time. Make an appointment in advance via e—mail.
ERMEE
/Practical |
business
XOIl&,
75 HEH
BETHH
EETRY, |
/Note:"O”
Indicates
the practical
business
oM | ZYINHYIEBOCE FRLTODEVBEFERMICERSRLLETS.
/In addition Please bring your laptop. If you do not have your own laptop, please tell us in advance.

https://gkms3.bureau.tohoku.ac.jp/sa_qj/slbssbdr.do?value(risyunen...
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BT 3/ Credit(s) 1
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| F—ARSNL—=U S v T T ()

| BREIED 2ot EE

| BHRARNFER DRTLBBHNFER. AMHSFRHPER. SABREEER

MOHAMMAD SAMY BA

1/2

EEEd= iy
$H L8 /Instructor LE A
FHA/Term #HEG
®MBFNYLY _
/Course Numbering
FEBEE 2020
meEE | )
/Class | FARSN—Z T R TR )
Subject
BE? s LRETEBOCYS TS0 FUL T ARERRNT 0D NRYBG LT, RBOXRERRORD ELS. BWEL
BERY EROHESLUT —SEMEALL, AERMORLEREYT ABRFERNGTRTSIVTREZERLTVDAERRET S R
Epn BEEHOHLHIT—IHMPEIN —=0 T R L TUERET OLERES D
BED
B - By project—based learning on a team, students will learn how to handle and analyze big-data. This course is designed for students who have
BERTU | experience with computer programming. Attendees are recommended to take “Data Science Training Camp 1” before the attendance to
ER AR this course.
(E) |
| UTERTHAEERTAL.
() FAY ST LB T2
SED (2) RISIRETHAEDFIA
N NOI R 0) UF T
g?uodal of | To obtain the following skills:
v | (1) Data analysis by programming
(2) Using high performance computing
' (3) Handling of big data
EEns. 2 %I(Z1% Google Classroom Z#|FH (75 X3—FK :hjwyuuw) .
7?%& = Classes will be delivered on Google Classroom (Class code: hjwyuuw).
EEFE | s nipmn, BF—AIHRTAIEYY F—SF vl Y] (ML MR TR ORMEDERIHL, FOALEET—4I2
[Soments | 1T BREE T —SRBRLFRERUTHRC
s??ﬁdwe | | Solving the problem on their own and be a facilitator of your team. Accoding to trainers from “Big data challenge” (PhD course subject),
Zlasse surveying the problem, designing a research scheme, providing directions and manage your team.Making programming code and analyzing
| data.
S | English
| EICBUFISR S E &Y S
Q)] E%:‘ﬁ%jb"é‘/?-‘)ﬂ‘/ﬂ)ﬁ
2 l/ﬂT—FtSIackl;?a“H'é:IE‘ylv‘“/F
o e (©)] ;Etﬂénf::ltl“
g @) BEITHT PEEEF—LADOEH
(AE\ézlu(?tion Based on the following criteria.
etho | (1) Quality of the presentation
(2) Report and commitments on the Slack channel
| (3) Submitted code
(4) Participation and contribution to the team
BHE
BELV
BEE
/Textbook |
and |
references
Ba:@ J : http://gp—ds.tohok jp/curriculum/cl list.html
URL | Japanese: ttp://gp—ds.toho u.ac,jp/curriculum/class_ ist.htm
JURL | English: http://gp—ds.tohoku.ac.jp/curriculum/class_list_en.html
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RERFREN e
oy " ;4#1-731,.

gﬁﬂ#ﬁ)ﬁ% Nothing.

FIB(E

TI—

AT4R | . . . o
F9—(E) Any time. Make an appointment in advance via e—mail.

A242 | by EEICA— L TEBL TS,

L |
ERMEE
/Practical
business
XOIl&.
E£7%5-EBMH
BETHHL
EETRY, |
/Note:"O”
Indicates
the practical
business

20k | 1E2EREA TS, SYThyTHEOIE. ML TUVERNSE LRI SERBRAL L LET.

/sl | Two classes / day. Please bring your laptop. If you do not have your own laptop, please tell us in advance.
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BE? | FAHSLALTE TOFMOARLLTOREOMH RIS RS, FAHEASNT, EOSSHMBEEL DL
BY & | SONAEETHE £DLET—SHFIESIBRAENEE A (T LAKHROENTHD. RABRIE, BHE, EDHE,
BERY o BHRHEOTATAOABORAENT—SHEDAORBI- D\ CRAERLEADHET 5.

BHa- In addition to numerical analysis and computer science a s the academic foundations, practically what kind of problem is solved in what way
ZE KU | based on the data science is essential. To a cquire such a problem—solving ability is the purpose of this course. The course includes an

FERLAEZE  introduction to data science research of economics, biology and ecology, each of which is taught by the expert | ecturers.

(E) |

FEO KEHETE, THARELNE DLSLGRBERRICERITIEATATODD, Ff-, ThETNOMBEICE 5T —IHZDOBRADLEA DT
FEEE | HHEESED.

/Goal of |

Study | Students learn about applied fields of data and ways of application of data science in each field.

2 ZIZIE Google Classroom ZF| A (/5 X2—F: chzps3k).
Classes will be delivered on Google Classroom (Class code: chzps3k).

| | 4721 EMERFICBFBDEVT T—8EEH KT RN OEY (ERIEIE)
| 4/28 LLELT /L (EFPREL)
5/12 Y DRBHEIGICEBHHT—2E& DR (B HiEH)
1 5/19 EM SR QHELLERICED DT —2EZ DM CAEMEE)
5/26 £MEHRBTICETHE VS T—2D MG RAHI EBIEE)
6/2 BAMILRTE (KMHE)
| | 6/9 BANILKRTE (KMER)
| | 6/16 BAMILRTE (FFE)
| 6/23 BARILERTE (FFIE)
_ 6/30 BARILARE (FEFIR)
BERAS- 1/7 BfHER(XEEE)
Hik& 7/14 EEF(XEXEH)
EETFE 17/21 JIDN_FHE(REXE)
/Contents 7/28 t-RE(KBEEE)
and progress | 8/4 BEFADICH(XEXE)

schedule
of the 4/21 Advance of the technologies producing biological Big Data (Shusei Sato)
class | | 4/28 Comparative genomics (Takashi Makino)

5/12 Analysis of the data related to environmental adaptation of plants (Jun Hidema)
5/19 Analysis of the data related to evolution of biodiversity and ecology (Masakado Kawata)
5/26 Examples application of biological Big Data (Shusei Sato)
| | 6/2 TBA (Takeshi Obayashi)
| | 6/9 TBA (Takeshi Obayashi)
6/16 TBA (Hafumi Nishi)
| 6/23 TBA (Hafumi Nishi)
6/30 TBA (Hafumi Nishi)
7/7 Simple regression (Yoshihiro Yajima)
7/14 Multiple regression (Yoshihiro Yajima)
| | 7/21 Least squares method (Yoshihiro Yajima)
| | 7/28 t-test (Yoshihiro Yajima)
8/4 Applications to empirical analysis in economics (Yoshihiro Yajima)

RS | English
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RUR @ik Bsh sLK— S ORBIZES.

/Bl | Based on assignments on each class
Method | € :

/Textbook |
and |
references

BhE

| Japanese: http://gp—ds.tohoku.ac.jp/curriculum/class list.html

https://gkms3.bureau.tohoku.ac.jp/sa_qj/slbssbdr.do?value(risyunen...

URL

| English: http://gp—ds.tohoku.ac.jp/curriculum/class list en.html

/URL

REFREN 4 s
oy | FZAL.

RERRAS

Sig(E) | Nothing.
A22 | b, BETI AL TEBL TS,
A4

FI—(E) | Any time. Make an appointment in advance via e-mail.

;1‘%. |
ERMIEE
/Practical
business
XOlE,
E7% - REH
BETHAHL
EERY . |
/Note:" Q"
Indicates
the practical
business

Z D1t |
/In addition
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