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BUHE: & BH <kjcO@sfc.keio.ac.jp>
TA: L%% 4t <eden@sfc.wide.ad. jp>
SA: TBA

URL: http://web.sfc.keio.ac. jp/~kjc/classes/
sfc2015s-measurement/
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Big Data is a Big Deal Suvscrve

Posted by Tom Kall on March 29, 2012 at 09:23 AM EDT
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News avavsis
The Age of Big Data

o, sTeve Low

Pt Fabnary 1, 2012

GOOD with numbers? Fascinated by data? The sound you hear is
opportunity knocking.

@, Enlargo This image Mo Zhou was snapped up by LBM.
last summer, as a freshly minted Yale
M.BA., tojoin the technology
company’s fast-growing ranks of data
consultants. They help businesses
‘make sense of an explosion of data —
Web traffic and social network
comments, as well as software and
sensors that monitor shipments,
suppliers and customers — to guide
decisions, trim costs and lift sales.
“I've always had  love of numbers,”

McKinsey Global Institute

Research v People

Inthenews  Contactus

Big data: The next frontier for innovation,
competition, and productivity

May. 2011 | by James Manyika, Michas! Ch, Brad Brown, Jacauos Bughin, Richard Dobbs, Charies Roxburgh

Executive Summary  Full Report  Kindio a8ook
Download ' poysze 0 | porous  NOB-we | Erus-ave

The amount of data in our world has been exploding, and analyzing large data sets—so-
1 ey bast o -

productivity growth, innovation, and consumer surplus, according to research by MGI
and MeKinsey's Business Technology Office. Leaders in every sector will have to grapple
with the implications of big data, not ust  few data-¢ nnznled dmanagers The increning

medi, and the Internet of Things vl uel exponential gmwth in data for the fomeenble
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Google's Chief Economist Hal Varian on Statistics
The McKinsey Quarterly, January 2009

"l keep saying the sexy job in the next ten years will be statisticians. People think I'm
joking, but who would’'ve guessed that computer engineers would've been the sexy job
of the 1990s? The ability to take data — to be able to understand it, to process it, to
extract value from it, to visualize it, to communicate it — that's going to be a hugely
important skill in the next decades, not only at the professional level but even at the
educational level for elementary school kids, for high school kids, for college kids.
Because now we really do have essentially free and ubiquitous data. So the

complimentary scarce factor is the ability to understand that data and extract value
from it.”

12 /41



SHETF 9N (EH < ETEE

v

BROEDE Y I T—HDFEERY —ILPFEDBRSNNS
T—IRMEHRTY I

» RZEIZTT. T—5 TREE

> BROVFRERBNEE, ZIHSHBRER[N

» ZOTOERROBBRUH S, RIDBRPEKRNERORER
BNERICTICT—9%%d CPU ZODUBRITLTH LY
LT —IDSAZE/EVHDE>EO TN PEINEZE
FRZTLS

v

v

v

13 /41



/L,\%j Dt]@x’ﬂﬁ

» BERALEINST —9ZRICEZZZEREEL S
» BREMICE>T. T—HCEDVWTER, EXZT—F TR
E.I-.E-g-%IL;\%j DtZ((_ﬁlﬂfl

» IRZDT—HDEEE. TORIRFEHDHHELIC
» XFBDT—HERETFULBHNSEZ DI EDTEEIC

41



VITVIDINS RV DR

» BETRICHIFTBDINS Y IRDVED

» 2OERE. 2FZEDE LEEHDRENERDIHE

15 /41



Bl: 1973 F£D UC )\—=2 L1 DX MHEERIFHFER
> FIEORERSERMENDBIEEI TH S & 373
> BEOBR. FELALOFBTLIEOSRENENT &HHIH
> ZHOHHEBEOENFHOZRENS NI ENRE

- en
== viomen

D
Department

source:http://mathemathinking.blogspot.jp/2012/06 /simpsons-paradox.html

16 /41



BB
& 2B (Kenjiro Cho)
> BE
» RMREUHA VY —RY b ZY T T« T BEIHAERT AR
» BREZDAFPRIBERTEL F5RBIEHER (2010-)
> JERESEIRBIPRIMTAFRAS B8R (2002-)
» WIDE 7’O0Y¥ 9 b IR— KXV /{— (2001-)
> R
> 1984 FMPRFBFILFRIFEE, REFT/ Y (k) Att
> \—=ROTFEH S0, 0S BIC
» 1993 FED—RIARIVEL1—F YA IV RERMELET
» AVE1—9PBAIVR, DRV RT Lh%EHE
» 1996 £ (%) V=Z—2VE1—9Y 1 TV RARAAL
> FRIBHICA VY -2y RHZE (QoS @IS, 5HR) ZRIA
> 2001 FEERBAZLOELS (BER - X7« 7) B8
> 2004 FKD (R) 1 VI —RY N ZI TP T 1 T8
» HFINEF
> A=Y DS T v OEHAIE BRI
» TYBEY-ERORE SEENE
> ARL—=T A VITIRTLADRY N D—HkRE
» DSORIVRFTAEDVTIUVEEVRT A

17 /41



BEBE

AVI—RYKMCED T, BERTERBT—INBBRICRBTEDLSICHRO7,
ZIHSHMBZESIBU. FHEBY—ERZEEDRIT I EHNTRECKRD, EVITF—
IPESHNELTEEEINTNS, LH L. INSZEIEULLEERL, BEEULTUE
WZRIHICF. ZOERICHDHMET. EBHED. YRTAICHAT DHREHERIE
BARNEIR,

ABEE, 1V —RY M ETOTF—HREEARBT — Y BITOBE(CDLTE
U, BEBRHESTRAEERDREBTRD SHICBIBERSZ T DO DOERENZS
[£D1F%,

FREEBN/BEOFELGE
AVHY—RYRETDT—YRNEEZDORFNFELCOVWTEB L, RV D=0
M ERIBIET —IIBDRENRAB BB EE D, BETRE. BARNRISHALIC
DWTC. ZOEBRRMEERICHIIEREZRED I TEFET D, BRICNAT, &
BF —YBDBEBZITV, BoBRZETO0ISACEELTT—PUEBET S
ZET. TIRMFEERERIC DT 3,

18 /41



IBEEE (1/5)

» 1R 1Y LO5OY3Y (4/13)

» EvOT—HEEEH

> AV —Ry N

> KRET — 5B

» SBE: ruby AP9
» £20 FT-HERFSDE (4/20)

» BHMHE (. RERE. H)

» BYTUVYS

» J3571C&2TKIL

» JBE: gnuplot [CKBT S 7B
» 30 T—YDINE 5K (4/27)
Ry RD—0EBRY—)L
F=5I71—3vhk
DU B FE
BB 079 EERKR

v

v vy

19/41



BstE (2/5)

» £ 40 nmEEREKE (5/11)
» RS
> [SREXMEERE
> DTDER
> BT SR
» Rl
» %50 SRRMEEEME (5/18)
» OVIF—I
> Web POEREIVFIVYHT
» NEFRAEEHR
> BT NERABAT
» 556 [0 48R3 (5/25)
AVSAVBEDYRT
PERE & FRILEE
1BRIRE
R 18

v

v vVvYyy

20 /41



IBEEE (3/5)

£ 70 ZESHIT (6/1)
» T=ALYIVY
> HIBBIAIBEHR (geo-location)
> Q)R
> ERDOM
» B RE)E
%8 @ BRIT—% (6/8)
15—y &R
RYRD=094LATOKRIIL
iSER) 2
BB RRIIBAT
> SREE 2
» 590 MROY—ETS7 (6/15)
> HERESTHIHE
» U358
> RAIERERER
> BE: RIERBERR

vV vy vVvyy

21 /41



IBtE (4/5)

» 5£10 0 EBRE EEBES (6/22)
» N\ —tFalFa
» ERRE
> HWIRFE
> RJCLHITE ENRA XI5
» BT BiNRA X482
» 110 T—HYIZVYD (6/29)
» /Y=t
» OS2ANHE
» OS2RHVUVY
» BB OSRIUVY
» BERORRESVYFVYT (7/6)
» BRYRT A
» R=ISVD
» 5% PageRank

22 /41



IBEEE (5/5)

> $ 130 27 —)LT BEHUE BT (7/13)
> RAREETHR
» D570 i
» MapReduce
» $8E%: MapReduce
» 140 FE&H (7/20)
» INETOXRED
» AV —RY REHRAET S —

23 /41



XY hID=0FHREA VY =Ry LEHA

» Ry kD=5t
» LEBRARESNERY KD =2 (CHI1F D5
» HBFERORFY IV~
> Y5 —Ry ~EHA
» KIBBRDEHBRARTHD M VI —RY MCHIFBEHE
> KIRBDECR
> A—TVIRT L (BIEELLEET D)

24 /41



A=y ~hDOFHR - BHEZZDRBRNEDZERD

A=Y NCHIFBD—RREVTRET —5 DRAEMY
» BIZ X, —ROBFBEDORS 70 vOERENHLE
A=Y MIBAWERT, DRICEL. BE. IhK
» PLEHERERBEBL, AIBEFAPEREICK > TESEHEAIE
ns
> AV —RY NDO—REERDD  BEHAECDIDRBRVEHD%E
BB
RECAVY—RY B, BB ZHE. T—ERZRMH
» ZOBRTREO—MREFRR. [FRKFREL. BECREISH
BWBEEF TR, 50, RN, BENLGEELZERN
NE

v

v

v

v

25 /41



sHAloEZ 1%

SHANE T R T ORI OETE

» RYBD=DCEVWTE BABVLWRY KD —DZRELS5ET
2 H

» EA. Bt BE, AEOINTTRE
» ULH\WL, 19—y bOEAL. FIBOILKTHUS ST
=/EIRR

» b3S 74 v ORBRRERBEBBOEERB THRRSNGEL
» TSANY—BROREI R

26 /41



RY RD=D DT = PEHDRE

» RSO0 vOPH—ERDERN
» EROEROBEERADIBR. 2 E UL THNBERNEZRDR
FOLLE DI AR IREE LY

» NSVYEHLAKREL, RBOEDHZERD

» FIBDRD: PHOFIBBLIRFEDNS 71 vIEEDHBHRE
> SXIBBREENBBOICHE

» VORI POINT, BEZIR, B XA VYTFIRRBE

27 /41



1YY=y ~EHAINDEELWLES

WERDEFHAETENCER S NISNEREZE (metric) DRIERER L
Pl AV —Ry bOFHRAIR, BERBHVKWNT —IH S5Hist
NFE=zFE> TRHREZSIEET,

» KE. k. ZtI27—9%kKS
> AT VRDEY RT LADEMIREE)
» POBBFNIFEREE RN
» SXITXBERIEHCED
> EIVZEAL
> BIHHTEZ(CERWVWXNZXA
» SEIBLREEHNOENICKE

> WEE(CHERWRIBER(ICE > TLVERL
» LLHRIZHAL

28 /41



KEF—5

> 1YY =Ry bOICHIZEHRVRREE iRk
> BITEENZEENCBZIT Y8
T A XENELTIRNE
> JANLIUVY
> &1
> YYTUVT
> SEBOEHHEIH
» UM UBE U THBBEROER
» REBEMBERICLTSLK—ENEIERIT
» RKBZRBHS, Flllcbxz<ED

v

29 /41



T =5 DEERME

> LI BIBFFICK > TELRDZEFHNRZD
» @, ihisf, 65R3
> PEERBERE, Ny IR—VEPOIERRY KD =2

» T—ERCE(CHBHAEFREBOLERD
» ERAEET Y TA—V VY bk

SMARRR Y hD— 0 BHAKNRY —ERHEFEELRL

30/41



& EHICELT DT —F

» FEEVCEBICSDZEL
» REBWSL YR
> 90 FAXD web ¥ 2000 XD P2P 7 71 JLHFH. SNS THIA
FRNKELZE(L
> fERFREEEL W

Traffic (Mbps)

s

o B Lk, s
00:00:00  03:00:00  06:00:00 09:00:00 1200:00 150000 18:00:00  21:00:00  00:00:00
04/12 04/12 04/12 04/12 04/12 04/12 04/12 04/12 04/13
Time
total R 135.0.0.0/10 e 135.43.0.0117
000000 - 148.65.0.0/16
148.65.7.36 e 128.0.0.
167.210.0.0/17 1€y7 208'0 9/12 —_— 202.0.0.07

192.0.0
129.13.28.0/17  ---e-

31/41



1YY =2y ~EHRIOHIY

Z<DBBHIRY kD =IO P —ERDRERTHRE
> HERRIBRNREIEHEE TERL
» AEZDEDNUENRICEEZSZD
» EREOEFEELBHDARIR
» ERAORRZEBBRLU TCEBCH > ILAEREETIRT DLE
» AIEICEHED IR RZENTSNBVWRERB
» SHTL—5 7R PC TRIEY 2RERBEDRR
> TYDETETSAINY— BEED
> NEBDOAREN T — I BT BEEE
» BEFEDRINCEZIZABOT -5 EEBLLARI BN

v

32/41



RETIO EIFB MEY D Rf&HH

> AVSAVEEDIRT L (BRATILEVVD)
» BRSVF 2 (PageRank)

» SPAM ¥IFE

» Web H—/(OJ &I

> KIRIRT — 5 f#HT (MapReduce)

» AV —Ry hNROY, BREBIRE
» SNS FIRAZEDEND

» ARF—D— Rt

» [UBBEHRT—ER

» N BRI

> ARV SRS Ta4YD

33 /41



XED

V5 —Ry hDFHRAIE T — 5 B#fT

» SRS RTOEMOERE

> EHECBDBVWEDZRZAKLD &ETDHHM

» RINEZG TR, 289, BERE. EENLGAIBICHER

KIFEDT—V
» AV —Ry hDOEHAIE T — Y BT ZEREM I
» BSICEHRAITERVWEDZE S5t5H
» RET—IHSVH(TERZHMET DH

34 /41



Ruby AP9



Ruby & (&

» ATV OMNEATOISZIVIDEHDA VI TUHSE

» TEIANLUBYOYRT AEBROIHDES RS

» 1993 FCHRELETV-VYIRDIT

» 1EE: £DHE HEVS

» Ruby on Rails (Web 7 7Uo =3V T7L—LD—=2) LD
NG

Ruby E8:&BE#R

Ruby official site: http://wuw.ruby-lang.org/
Ruby L2 7 LY XY Z27)l: http://www.ruby-lang.org/ja/documentation/
Ruby ®#ZE7: http://jp.rubyist.net/magazine/?FirstStepRuby
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Ruby commands

» irb: Ruby ODXEE1 VY —T 1R
$ irb --simple-prompt
>> puts "Hello"
Hello

» ruby: Ruby &K
$ ruby test.rb

EEN

$ ruby -e ’puts "Hello".reverse’
olleH

38 /41



BE: SAVBENDOVYRIBZTOTSA
BT P ANDSAVEENIY TS

filename = ARGV[O]

count = 0

file = open(filename)

while text = file.gets
count += 1

end

file.close

puts count

count.rb EWS 77 AILICTOTS LA%EENTEST

$ ruby count.rb foo.txt

HE5HU Ruby 5UKEL &

#!/usr/bin/env ruby

count = 0

ARGF.each_line do |linel
count += 1

end

puts count
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