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Abstract

Along with the penetration of a new-generation power network, called smart
grid, many real-time monitoring systems are being built for a variety of power
system entities. Those systems acquire and accumulate a series of data records
having a relatively short period from a lot of entities, so the amount of them
keeps growing. A systematic and integrative analysis of those streams makes it
possible to efficiently operate the target system and to promisingly create a new
business model. In this regard, this thesis 1) investigates the real-time charger
tracking system currently running in Jeju city and the data stream it creates, 2)
constructs a data analysis platform taking advantage of open software, and 3)
traces the number of records as well as the amount of electricity consumption
on daily, monthly, and personal basis.

Through the R&D project, "Construction of an operation system and a charging
infrastructure for the promotion of electric vehicle businesses in Jeju city; ,
carried out under the supervision of JNU electric vehicle research center, the
real-time status information of each charger in Jeju city is concentrated on a
central server. A single record includes vehicle id in charging, electricity
consumption, retail price, current battery remaining, current operation status,
per—user consumption, and the like. The record format is specified by the
Department of Environment, Republic of Korea and each record is reported with
the period of 5 minutes to MDMS (Meter Data Management System).

Apache Hadoop is a well-known software package commonly used for big data
processing. We install this software and its script language processor, namely,
Pig, on a Linux machine (jejuevrc.jejunu.ackr). They are currently running in
the stand-alone mode as the amount of data does not demand parallel
processing. Basically, the Java platform supports MapReduce-based programming
and extends Pig by means of user—-defined function implementations.

The Pig script loads the data stream into the Hadoop space according to the
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type of each field and calculates not only the number of records but also the
amount of energy consumption for each day and month, respectively. The
Generate and field selection commands eliminate unnecessary and redundant
data, while the built-in functions such as COUNT and SUM obtain the partial
sums for daily, monthly, and per—charger groups. The refined data set finds
21,295 records saying that chargers are in operation and the maximum of the
number of per—-charger records reaches 1,132, which corresponds to the operation
time of 5, 660 minutes.

After all, the analysis of charger status monitoring streams allows us to
provision the sufficient amount of electricity necessary for the robust operation
of charging stations as well as to integrate more renewable energy such as
wind. Moreover, with the daily and hourly consumption pattern model, it is
possible to shift system load stemmed from simultaneous electric vehicle

charging by different discount plans on different time-of-use.



D oA BAAvel BAss FeRAe B449 FdFe aHn
o]z ola| Azol: AAANUAe] v E Padde] BYRE Fal U

Sol2A MEe =45 7Ivter sk AVFARAH, d5d, FiluA, dsd
Al s ovshs vk, Ao A 19 A4, g 5 AHARE HEAA
ol gstAY =, vte, B, AL, AER7IA 5= T AA Thse dyAE ¥

L

=]
A 2z W, Seuebs 37) Bkl AqUA(ARAA, Aek st i
oL A)e} 87) Hokel Al Aol A (BFe, BlFRuA, vho] e, Fel, a%E, A
g, AFelUA, A7 ZAUA) F 1] lUALS A4, Ak, A28, AA7k2%

obd A= el AbEE AABAGA = A A sATHS]

ey wE e oA e FERwa gl AU BEd @47t =4
dek %, APl Agtolu), W
EAR GEd o}He sz duAE o3
MlEdEEE oA A 2 AHE HF

=13

=

o

S5y =, AT AR 2 dE A

N
Rl



FAY AAzter ARG wgks] Dok AqUAES Wil AR & o] oY

A BES UG B, HEE, Ad, 29, 9 5 AAANGYAE o] &35}
=

=
o
[
d
h=)
[m
I
vk
[
N
S
e
oX,
e
A,
g
o
Ry
=
2,
Xl
ro,
o,
S
>
oo
_0|L
rlr
r'O
i
S
R
fajis)
2
N,
il

AFe3E A AAlY BE 77 AAHE ojnfojntd A
A MG o] 84y = HE = A7z 2 A A|AEH] o]& HIEYF =8 Ao

ol ‘&2 TH5].

i)
=

m
1
W
N
N
it
L
o
i)

~utE ¢ = &4 A 28 (Transportation System)%® dE€wo] Rz wo =g

T A= A7 AEA7E Aok A7 AEAbE SAA A" B oy A A~

HogRy s¥€S Tuwol RHE FEAIA Asdrt 7|9 WA AsA

(Internal Combustion Engine Vehicle)= & &

sHs dud H AR nFgE Qg fUF s WAdv|HelA wiEE s 34
5

boll et ME b ol i 9t ES

oA =4 Wg oA Az 15s A

re
il
Ll
=
__)1.1_3‘
st
2
v
A
il
N
X
i)
g
_>|:,
Y
N
2,
v
D
2,
=
o
ok
o,
E
ol\
N
)
ol
ol

o BAHQ gate] AAH o] o] w
H3 gek ole] mek, Tk AuA FF R eAs WETE A A7AER
wFs vdse pa® Ao dgath AABA duA TR (R@u)E
Q7% ABART 4 A =

A FHE 7 A

rlr
ofj
FN
o
K
k)
~
i<}
o
_OL
ks



Ax 2 el 71eks

a7k 100% 54 2@ w71

9 80% THE wi7bA 207307 7t AS8H

ool AR Y Sl FEviE AR 20149 6€70A M7 AE A 1,871,
71 1,971717F Ba (A AA ai 7)) Hlow,) 20159 dA7bA] AHEE

A gy 4 2F GU¥HEE6F, 65->7F)E Al AF 2 ANAEAF 4 F

A7) =gt gAsgle] g 7ldl EHE Eola gtk =ul W oofyEl s9] oA

T8 2 s AR Wr|AEa gejAge] FA8ska AeHTI8] HE A

A71AE2E Aol =3 oS FHOR G4 FAE Holw, A7AbsA Al

T 9o JIEE MR Fo AFH/A A7AEA B @43t gidel 7hAst

AL 9L

)
2
q
=)
o
¥
o
k=l
3
o
2
o
=
rlo
=
il
=2
N
r!I.
o
Sl
e
b
—|~ O{N’
=
=l

=

AGEd AUAAYY AT AvtEadE ASEAE FH AT sEF A4 °
tholl M 2008 d 1249 Abdol Alzhe o} 712 AANAM =zt 574+ 2011d 649
B 2A44cs 9L o, @44 - A addor A7A-EAel] thd

A& w9k AT @A Carbon Free Island, & €48+ A A5, 2 Hdd A
=
—

%
i

(@)}

1

as!

B =AM T2 AE 538 B 7] 20129 8€o] AlHRd o] on
Aok 7toE U 7lE AY FES FETH, JHGFS o8 AMAd AR

100% thAlsl9a, BE SxF> A7 AR 37 E Y, B4 - o A A A

o
fr
2,
~N
ot
ol
£
ol
-
B
b
[
!
~
D)
offt
2
>,
et
k1
>,
-4
e
lo
Ll
2
rieh
o
=
~
>
offt
2

we 7|t w 3w
of XG4 &AstE A FxgH o
I 2vtEOE S dAAlsk] AFE AAAS A71As A ksl e] WivtR §4
st7] 918l 202037k A 71 A AF 30% Ko, 2030974 100% HaS SRR kil
ATH10].



ol

2y

|

124~ 500msec ©1742] 7+A S22 1003

ol %
7(_17

[ =|
s

Ea

SRR

ol

1o

o

]
-

Ho

jze)

1o

710l A1 MDMS=Z 3

-

&
RSN

1A A

= 20149 =7

L
o}

bol wldo]

olu AAHoE FHAS

EgH

EINEE=,

[¢]

171014 =5€ o] &3

==
ol

(Hadoop)& A xslar, ¥ 1(Pig) ~=H

s

gl g A Al

A 9t

E]

23 o

ki3

bsak Sl o

£879 177

al

—~
o

[~
"o

ol
Al



ry
(i
e
2
-
o

2 g AE WA seteaw s Y veoE Ash B4
AN A5 7] ol4dRH Bad Aol e nI

O

[‘BL

1. e AntEad = #3

T ~vntEIE = 20099 29 S A6 A Fa
A BEASE A, 20099 69 AAIZE AVIeH ARE ATt d"EAGA Hd
2vtE u]E(Advanced Smart Meter)¢} A71A52F 4 <=z} B8 HAd
2]), AAIE A7 FA, dEge AVAF s, AR Aol TE, A

DO) dAda+d, 49 F4 e & dF84w ste 358 2vtEags b

’

Ay & TESATHIZL o] AH AutEIYEE yA| 58 P ol Lo AR
29 =4 AR FEE T AVIE FYeta, AAAAUA, ANAEAR} T

2 Hadte A4 d=xzgE dFydn. = 20099 7
4 = dd G8 A3 9 71%FwW3tE Y (MEF; Major Economies Forum on Energy

and Climate)dl A& 2472 A5S 98 das TARS vt 7d d84 7]

gl e 20009 1295 E 20149 59714 24650 9 fFRE AE A 2B
AR GAZ B Folshs AA A w9 AFAAL AFERANE THE

) AHNM QAWFATHIZL AEALS F 5 RoRvhE A
g, svhE PR AREA, SvhE $5, 2vkE AAGAUA, A4 Az T

B, ASAES Skl A AMR|ago] MEHA=H, AT ATE *F

HME S Sestel ARAFel wAE YAsE Anag A4 Fo9% F

A AU AR FH2 FA44, e SolA A7 AEA wE e d7E FHdske A

g Aoy Auls L A4S 0B FAAM R AVAER e BA A g
T oTE el FES FEFA AT ATHY AAAEA thel vz F
>~

_5_



AFEHARAEE= 7|53t O& 2 dquA AHE sk A5y Aetsk 544470l
2} &te] "Carbon Free Island Jeju by 2030, & F2&ta Ut} olole= TH7|A%
=

AF s s 2GW s, TAnED

T3k TEHoRE Ay Z4F B FE AYsE Fsta Uk obsY &4
A7 A ASS AT AF A &d AsAe] AVIAEA 100% WAS fs) Al
o A7AbEA 47 5 2@z RS % AVAEA AMEAE T
=2 Aot ofdl uwhek 2020744 = AR 30%91 94,000HE 7] As AR =
A gkstar, 203074 1002691 370,000t & 2+ dgst= As AlE o, 20174
o= Teiw AsAk, 2020del= dFalE, 2030ded= AEAE AT Ao
ot mgh AV Absa A dEe AAdE 20149 7€ Ve wES A 137, 4%

A7) 74271 F 815717F AXAEH AL, 2020 94,0007], 20301 225,00071 & A A g

Py

Ao, ALHA A7 REAe] B 2A7|7F FAE oA o tHT7I[15].

o] AutETEe] A9 w5000t FE WA AAbs ARl digh A S o
dEHI, F8 IEER T FAXEY) 5032 TH JIZHAE FHEa AR
Bz AY7A wpzl Adeolti16]. doe AR 2 HUAE FAoR WA|AEA
7Y Bxgol ALHI vk AWAZE 52402 A|AEA 108y BEAE S
FHetE 5 wEA Al &7 dow 53] 2012d7HA] 3ntd WHAE 7]E9
wE SV MESNA 5 A 9 NS FAY SAGA AA gFE F3E4A

om ZeaE 20109 V<, FHOA MY B AVAEAE Rad vaE T4
olxzgtE FHA e 3 Ael EDF(Electricite De France)E Ao ® &1 ¢t}
EDF= &% 10681 d7)xbeak 51 g4l lazete] 259 #2

gom AAAEA TRl AE 53 fRE BFAFE AALAE 5 AT



Aol =420 2 dS Hola gt} o]xghdl HgE 20080 Zi=-YlAtie] vE
Uy dFS B8 44 507 AE AXE FA45 2, 20119 FE 1,000702] 4

)
o
o4
>

g
H%
o
<
E
o,
“

Im
oy
N
)
12
=)
T

ANA 7 0260, doietdEC A Jhd 0.067H7F Bad AR o 5H AT
[17]. el e} A 20206 0] 100%F] o 7|Fo =2 A7 s Sdo] dash A9
& A AH A 12%7F o= Al ATHI8L S 1zl A
Al2=gl 7] dn]) AN, Rk H A SR FA R Qth &

AEas 4 A AEs FR7] wiedl, 4 Al=de A AridsAE S

o
N ol )
[
N
Mo

oft
Y

]301:
o
X
o
fr
o
=
o
N
do
rot
[
Y
N
o
N
olr
o
el
ko
o
£
—t
e



AlE

ey CE) ﬁm 51— M < "
Oﬁ ‘mW ,m.L ﬁa w,_ T o YN
= B T i
P o N ox g M
¢ ¥y . ® 3
Z — O n@v ;
sy o KO H Nr o
= g PT o
m~ =< !
=l Ho — 2 % e W ol
Wow o N L
] o e
o U B o)
oy - m T oy
i o g B AR g% £ A&
i 55T S
ﬁ = U m 5o do @ © wm B .y
T g 5o T x g el
™ _ N =
Mo = m T oo o+ S oW e
oﬁa —~— S T <
= Mo ol A I~
— 2 e e = TE O o o8 T
R o BF R
M o~ o _
T Few > gTo. fa¥w
o ] — i Zﬁ A m i
| Ko _— =0 = o = = B K
i T W T T e A - T
_m_ ) ‘Alﬁ vﬁ oo ﬂ o ﬂo _EI
— % 3 iy 5 < WIM — H
- T T mo = o o X
FT_ —_ ~ O _50 0 ~ ‘a ‘Alvﬂ
o o = A x o —
T U IR ) N
o] T % B = 5 o Mox
oo " oo w TRy AN R
—_ — ) — ~
o T <5 N =T P oy N
! ooy wm X b o o D
Ko W o= T T b ¥ E ST
= o oo Eﬁﬂ%img
0
Towe oy oowd T o
— Mo Mo oo T a4 N AW RO

&

) ] o
ol 11 4

133

=]
=

=

— =

b oA A

°

o] E A H]
1

|

ol 11
T

g

}

}
0]

o
pad

R4

atitoll o

9

S

[e)

=

bt

=

=

°©

E'_:],
E

d

s

L
)= S
y T T

sv, 3]

S

Al

o

=

(e

sko] AllE g

1:1]. S

ko)

A o] (WO, Volt-Var optimization) 7]&S vlg o=
BEUHY AH~E

SERES B e

KR
=



2.3 Hadoop ol A ~Hl
T - eH o7 quUA] &S FAAE odUA AWE Asta, Aoy Ao ul

Y2 F RNAAY BHIE B 8409 L Asks 4a9 Baygel S

ul

WA TAer A 52474 0 TCarbon Free Island, % © %3t ~nteEag= 34t
dol AFHAL, 53] AF Adelxe= AA7HA B A delHrp Fg¥a

Atk A7) A =] o oF 1,8800] MAZHE FHE delEE 1de oF 400GB2
goole7F M, AF7A oF ATBE] dlo|EH7F FHH AT 7|E A 9]

o 2L dlolE 5 o] Zolx| BAF dolEulolar A AY EAEr]| 7 B

FoAmE Wadeld A Axde] Bastn BN A 0¥ & A%

e

Hadoopol ol-&=3ltt. @AY dHolgHo]2=9t Hadoopl® Aul&Hko] Hlu #4
& 35to] Hadoop®] " & ulol¥ 4] Alxdle] 375u] wi2th= A7t ygiet Algko]
Ay Adgs dolE o] Zetardor F7Me AS udetd #AY dolH
Hlol~z2s AHEd 4 ¢l AHolth Hadoop olZA2~®l & oSmdol uld
(mahout)> 714 ot dagfES st Jdon, g3 E4S ol&sto] 8
Agd A5 AA AL o

H) zgh B8 o| th[23].

HAIZtsalL 29|
(Impala, Tajo)
HiolH24 Clolg Brol'd
- e == (Pig, Hive (mahout)
= =Rpn]
atidol || o ok g EENEES
- B (Oczie) ElolEf Mol (Hcatalog) &3}
(Zookee (Hbase) (Avro)
o ‘ £ Ho[E Ha
(MapReduce)
24t oolg M ‘
(HDFS)
H &S dloje =& g4 oolg &
(chukwa, Flume, Scribe) (Sqoop, hiho)

[2™ 2] Hadoop o ZA|AHE [24]



=
=

I Aj =¥ T

o,

}

;oL
Ly

3 7]

of o

0

B

A

0

o

i

1
N~

1. A

il

s

d

A 5

Bk
=

aE = A EA ol A

~
B

B

A

=47 73

—_L
H

g2 dA 2014d 7Y€ VISR

H)

20139 %= 3% 7le® AR, 22 20134W 1295

AFE W AR AL

3

-
s

AFohst Q7] 24 el A

]!

°

e
Ao
mK

TH

i}

<
5o
o
!
oF
o

_.f|

]
H

B 2014 1149744

o 7

™

7€ AFEW =

bl ot

J|

= =
= T

A

=
|

A7 4B AR

1

o] &
pEan dl

=

A

LA S

o2 A7|1AEAE dH

off

of

o

(AFFA R, GPS AH, wE g

H]

/kg A

=
=

AR7E7EA o] G ElolH

%t

o

bl o,

753

=
=

A Al

K

=1

2]
K
B

1o

=

IEE

12]& ¢13 MDMSE T =3atith

s

—~
o

i)

A712

ki3

EEEE

T
Top

3

)

1=

749 2013

TREF A

319 2ol

]

_’IO_



e ASC 2%
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[DATA] VD HEX M Variable Data
L QUA|SE DATAT}X|C] Check CodeZ EE
[TAIL] ERC HEX * CRC-16 checksum A2
ETX HEX 1 End of transaction(0x03)
[2% 4] SAAF(ZRES) F4. SHAARANEE - FH7|2 dAFse He[26]
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T3 FAVNA FAFRAAHOR HEslE TEEFE P2+ [ 59 2}

TE Type USEIE} Description
STX HEX 1 Start of Transaction(0x02)
send | gy 7 | YYYYMMDD hhmmss
Date
SEQ HEX 2 Sequence Number{(0Ox0000 ~ OxFFFF)
W7 3F &
OxFF; HH| Zy|
Ox0l: £8% DC2<, 0x02: 284 ACSH=
=H7| HEX 1 0x03: = 8%} H|EHZE, x04: S8R ACE=
Type Ox11: - DCE=, Ox12: B4 AC2l=,
0x13: B{A H|FEZ, 0x14: B{A ACES
[HEADER] 0x21: O|EXt 2=, 0x22: O|BXt 2%
0x31: S8 F5+HA G5
e Ent ASC 3 SHAID(CHES 2Xt2], E2F 2%2], 22571 2%,
1D 4227 2%12))
2 7
D7 lasc | 2 |sm7iel saiHel w4
INS HEX 2 H2H 0| 3 E(Instruction Identifier)
ML HEX 5 H& Ooje Zo|(Message Length)
Request/Response Buffer Size : Z|= 1024 bytes
Type Size Description
HEX 2 Z=H7| Mode
N=M+ HEX a8 Z=H7| Status
DATA] VOO a0 | e | 4 | B3R RE s
(2 Oi O|FEH)
HEX M Variable Data
Mz  QA|HE DATAT}X|C|Check Code2 HE
CRE HEX ? CRC-16 checksum Arg
ETX HEX 1 End of transaction(0x03)

[29 5] EAdB(ZRrES) ¥4, 7] — SHARANLHoR dFsts AL

[26]

F4 Ao F 54

MDMS A7 % 75& Bike 47 Aol &

B, Aad we pRem Auag AFss FuuelH e A2 (MDMS
W 219 613 2
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S| O[EfB2| A AT oot =V

27 Hof -~ ‘ 27| RE 2 ~ SALgE] 2UEHY - Aladlia] -

HOME » Al E| » S8 AEZ3 L Bd

‘ SANERID ‘ ST HRHT | FHED ‘ FAND ‘ FHNTE | EEIHAZA ‘ EAYREH

z ‘ et | SAST LY | JmEsEnns | gH|
CHO000012 JEVODI4 12023212 i} L8R DCES FAFNOO123 zUs 0647025439
CHO0000! | JEVODI3 12023212 02 SBF ACRE JO#213¢4 e 0647233990
CHIDOO010 JE0T2 12023212 i} LETES SKC 38900 Az # 064721454
CHOO0000S JEVOOI | 12023001 ™ EERACES | H(EM) AFNOO123 =us e 0647025439
CHOO000G JEVOOID 12023001 05 HADE24 | K(ZCIHA) JOA21344 HEES HEEFHL 0647233850
CHOOOODDT JEVO003 12023001 06 FESete] P (FNE) SKESE300 2y HEET 0647214504
CHOOOODDE JEVDOO3 12023002 07 HAHEE | (A0 AFNOOIZ3 L= ToEH 0547026439
CHOODDO0S JENOODT t2n23002 [i:] B4 ACSE | N(LGONS) Joa213a4 Har BYFH 0012|1229
CHOO0000 JEVO008 120125002 04 Hl=a03E | v(EUHO) SKCIES00 4zE U 01043442205 sl
cow |2 | 10 = iaeriz [«][r]
nETI| AAEE
ST IBID CHOODO012 ST BRHE JEVO01A EH2ID 12023212
EX7D ol Ebli] SERDCES ST HTA JIHBTIN
ST REH G FFNO01Z3 M2MEIZE 2 [F S S 01 187838387 Poit Number{ 2! 1238
IPF {28 123:123,123.12 Port Number(YAN) a1 IPFA(VAN) 123,123.123.14
GPSHIE(YE) 126.920351 GPSHIL(BE) 3432177 EHIMENDE L (LsTiH)
RFEELIH TR = ViElB Y Ez]) MMEDHZABE | MIM2ME D) FmETFH ZUE
JrayTEs g DB 7026423 HE2ETLY AL ET 4 YEEWLY Happycharaer

23 F07| EAPEE 2

[29 6] Tddely deal=d mQlstd [11]

Ve 201 £4 BUEE  $88E 08

D +|

° Te 2y
SLINEIE TR LU = e
Close, Conneclor door Close, MZMENEHE 2w | 201073 150657 O | 08 8BNS 0% | okw | 08 |an0o0|Resty| Ow | Ow | Ov | 0 | 0% |3
e we B1-1/1 h HOR: /1 0w e1-1/1
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3. F=HAHR AgE 9% MDMS A
[ 8]3 o] =AdAKH Ao E3t9 MDMS 728 wlolA 7juty} B4 L7
EZS dkddk doly A% WHS FHA

*a| AP

s47
Request/
Besponse
HeEE
X2y

[L% 8] MDMS A A [11]

THA7I9F THLFALH] H/W &2 2 Z2EF ALE 9% § - 54 dHolH
o] AEEE Fol7] f8te] 500msec o]/l AL 1003 AEHH F
wet [ 9]¢ AojoldHo] sl A=vo|gE sk},

MDMS %317] Aojo]H MDMS AH o]

A 8 C D E G
\ADI\ |K1\016[E#

FHa | FRI0 FHIRE FEH AN A [Hd4E

Vi 02 SEUACTEYA | 201005 T AN 517 2ese

om0 SERHACIERAG | 041205 161B0C/A0000C0083 | ER7 Reset

VO oz SEAACIERAN | W4I206 1GCT4AC0082 | ZR7 Resut

01034504 |02

B (%5 (20 (% (% (2 [
FEIREE
158 ok {505k o615 ol o8 5 (o (o |

00 |08 |a2 |o (a2 o2 [a2 (85 (68 |o8 (a2 |o2 (a2 |02 [mn
2 e
=

ey
=

20144205 160731 A0OEL |17 BE HETet B 28 D)

otous04 |05 SERAEEAN | M0 MU T |SH7 RS MEEEETeE
0°C14504 J0E SEHACIZRAY 20041205 1356.31/A00000043 |17 Reset

004504 J0E 5 2044205 1354 €| AD0COM3 | 5T7 Reset

otc4504 |02 B Aot | 0140005 135iaclAo0ncony SR BE MEEH I > ER D
014504 0% 254 Hol 2041208 13E2 "6/ AD00C0M45 | 5T7 Reset

o100 |0 SEACEEAY | 20405 STIAOGS |SR7 BC HR(EY S 28 )
ol |02 sERATEEMY 5 134cni|An00 | 3R7 BT HEMt 3 5 89

01034504 |02
0014504 |0E
104304 |05
01014504 |02
0°CU50M 0
01014504 |02

A |29 B AY
134830)0000000082 |37 eset

2:[A00000004L | ER7 B MEER 5] > Tet )
A |51 8 #X(et 3 23 )
“Joonetonsy |7 Reset

/A0 MIMENTD? Reset

004504 |0¢ 52 “FADD0000037 | EH7 Reset

ot |02 52 200000035 |28 TR0E 43

o0 |os B IEC0|A0E SR B0 SR 5] > T §)
ot |05 SEAACEEYAN | 04105 IENADN0CE | ST 9 MEERE 5 2R )
0104308 |05 SERACIERA0 | 041205 IB4ADNE |3R7 O ME(etE > 2RE)

[27 9] MDMS dHlolg 3 ol= [11]
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4. Hadoop
o}l =] 3} (Apache Hadoop, High-Availability Distributed Object-Oriented
Platform) t#e] x5 & AHeld = e e HFH FH2HAA st

Bab 38 mEage AUste Zedel Aw xzEde] melelel=oltH2el

HDFS, HBase, Hive, Pig 59| 3% AILVEES EXNERZ X Ysly, dolg e Ay
Ao 2= Wy F2~(MapReduce) & AFESHTE A7 AAE S iAo A XH

Hadoop ¥ & [29¥ 1017} #o] 1.2.1 o]t}

5. Pig
Pigh ol tlold A3e B N8 FAEOE ofiA AES o gate] Y

Function)& Java, Python, Javascript® T7&3ste] 215 23 HE WHS F71E 4

14, 01:41:34

t exiat.

[29 11] Apache Pig ¥ #
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(28 12]+= Pig H2EZS 98 A= dolHE &83o] LOAD WHol o

FOREACH W#o]E E3}o] dlolH #S 7FAS 4+ At

=

ig-0.12.1/tutorial/data/excite-amall.log" AS (user:chararray, time:long, query:chararray);)

GENERATE group, COUNT(leg);)
aka's)

[(2¥ 12] Apache Pig HIZE (ex.pig)
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dolel #41& Fsto] A& dolH+=
=59 Hgolth 1y ID, AHEA ID, &7 Z=, 2 A
1

=, SOC wig g =k, A=, 7H4, wiE el A

I
oy
—_
&
B
i
o,
M i?ﬂ
ox
2,
i
rfo
&
=
L

ajl

ol A &

8
&, e

f

i~

&, WEE A, wiE e xd_?r, HEe 2%, B

MS (Battery Management System)
HA, & Az 559, AF @4, 47 5 IDE o] &8t A%t

|&}‘|IE = v \]27‘! TBL_PROGRESS_HISTORY THE 2%t:2014-05-12 22 2:04:17 DHEI L2 27851 2« 2014-08-12 25 2:04:22 M : VALID
A i / BEENEEES EEEIEEEE ERECRED 1@1 St =H xm4a
= Wy EVMDZ@61.85.1,70:152L:0RAIL ~ = ¥ @[5 = Tof7s | b || ][ %)=
-
B & Fmn2 4| PROGRESS_HISTORY_ID  USER_ID DEMANDS_CODE  DEMAND_POWER_AMOUNT — DEMAND_AMOUNT  PAYMENT CODE  SOC_BATTER
= [ S01=(29) 1 HoDDOOD10Z 1010000899040108 |DECD |gooono00 00000000 |Paoo 0.00
B CAREe VRN D 2 FiooonBo1s 1010000833040 103 | DEDD |oonnaaco |aoogonan Pa0d a0
[F cLose DATA o . i -
= 3 HOODODO1SS 1010001188596611 | DE0D oonaoooa 00000000 Pa0D 0.00
I menU_auTH = &
- 4 HO0D0DD156 1010001188596611 |DEOD 100000000 60000000 PAgD 0.00
=1 TeL_AoM_TYRE 5 HO0DODD1S7 1010001188596611 |DE0D 100000000 |o00ca000 PAOD .00
Lﬂ TBL_ALARM_HISTORY -] HO00000158 }EI]EIDUI].BBEQEE]‘[:DEDU EDDUUUDDCI .DUUUDDDD PADD 0.00
] TBL_BASE_PRICE 7 HDO0DDD15S 1010001188596611 |DEDD 0000000 00000000 Paon 0.00
] TBL_CHARGER_DEADLINE &  HO0DODD1S0 |1010001188596611 | DEOD |o0ooo000 00000000 |Pano 0.00
[ TBL_CHARGER_HOUR 5 HOO0ODO61 1010001188596611 |DE0O |oo000000 0000000 Paoo 0.00
[ TBL_CHARGER_MASTER 10 HODDODO162 1010001185966 11 |DECO |gono0000 ooogo000 Paon 0.00
] TBL_CHARGING_STATION 1 11 rooooooiss 1010001188596 11 |DEOD |nonoaona 00000000 Pana 0.00
7] TBL_CODE_MASTER 12 HOODDDO164 10100011885966.11 |DEOD {0on00000 00000000 Paco .00
[ TBL_COMMAND_HISTORY i3 HODODDO165 1010001188536611 |DE0D ‘oo0ooooo 00000000 PAOD .00
[ TBL_COMMUNICATION HISTORY || 14 HOOODOD166 1010001188596611 | DEOD |00000000 00000000 PADD 0.00
3 TBL_COMPLETE_HISTORY 15 HODODDO167 mmunnaasgusn DEEII] {ooonooon 00000000 |Paoo |0.00
i T COERTION HISTORY 16 HODOODO16S 10100011885966 11 | DEOD {00000000 00000000 |Pacn |0.00
3 TBL_CONTROL_HISTORY || 17 Hooooooies 1010001188596611 |DEOO 00000000 00000000 Ipana 0,00
‘31 TR DEVEEE IR0 | 18 Hooooooi7o 1010001188596611 |DE0D |oooo0000 00000000 Paon .00
TBL_DUMP = s 2
= oL vEMEER VO 19 HO00ODO171 1010001188596611 |DEDD |000oo000 00000000 Pang 0.00
j TBL _MODE HIFFORY H 20 HOODODDO172 lﬂlﬂﬂﬂllﬂﬂﬁgﬁﬁll DEDU 100000000 00000000 \PAOD 0.00
o 21 HO000DO173 1010001188566 11 |DE0D {00000000 00000000 PAOD [0.00
e < 22 HooDOOD174 1010001188596611 | DEOD 00000000 00000000 Pa0D 0.00

(79 13] 24 Az} 94 vlolE
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1 Pig Latin

diolE A& 98 YA dHolE = Pig Latine 2 AHgsta, $17] o]&dae [
H 14]¢F Zo] mX LS s A& gk
1 jjeonth@evrc-SERVER: /chat$ more mdms.pig
2 log = LOAD './charger’ USING PigStorage('\t’) AS (fl1 : chararray, f2
chararray, f£3 chararray, f4 double, f£5 double, f6
chararray, f7 double, £8 double, £9 double, £f10 double,
f11 chararray, f12 : double, f13 : double, f14 : double, £f15
double, f16 double, f17 chararray, f18 chararray, f19
datetime, f20 : datetime, f21 chararray)
[2% 14] dl°]¥ Load F-i
X 9d & F3 Pig latin Hg]2d%E Ads] 2 [28 15]9F 2ol 4P A
%2 doly gto] E¥€dt
o TSH2 - ¥shell 4 (Free for HomerSchool) = g X

2w =M BW)

0,0.0,0.

0,0.0

-0,0.0,0

47.0004+0%9:0

06,10100011

.0,BR00,0.0,0.
:00,R000000007)
(BROO,0.0,0.
00,R000000007)
0, BLOO
:00,R000000007)
A00,0.0,0.
:00,R000000007)
100.0,BAO0,0.0,0.

0.0,0.

r=te

4 4 e 35

0.0,0

0; 8.0

g8,6.0,0.0

8,6.0,0.0

[2¥ 15] Pig Latin # 34
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HA, dEst HJA4 g2 s s = deoly ¥ [d 16147 7] vl

HE LOAD W®Ho= %33 FOREACH= dlolH #& 7M. 11 § /&

AARL & 7] =2 deoldE yeA dd= A%stdt

1 jjeonth@evrc-SERVER: /chat$ more cid.pig

2 log = LOAD '/home/jjeonth/chat/charger’ USING PigStorage(’'\t’) AS (f1
chararray, f2 : chararray, f3 : chararray, f4 : double, f£f5
double, f6 : chararray, f7 : double, f8 : double, f9 : double,
f10 : double, f11 : chararray, f12 : double, f13 : double, f14 :
double, f15 : double, f16 : double, £f17 : chararray, f£f18

chararray, f19 : datetime, f20 : datetime, f21 : chararray):

3 proj = FOREACH log GENERATE $1, $6, $7, $18, $20;
4 grpd = GROUP proj by £21:
5 cid = FOREACH grpd GENERATE group, COUNT(proj).

[2¥ 16] Pig A7|As2F 54 7] Heoly &% (cid.pig)

AFeW =9 <A 50708 FA717F ol 88 & Slae 2120602 AA= 13, &

A= 636332 T B o7 A7t Ho] A3 gho]l 2 H A

=
& DHEH2 - ¥shell 4 (Free for Home/School) = o X
o2E BHEE 2 EFm 2w ESEH)
Buazos? B | g® douez | B- Q E-B-@-4- S 528 =280 |

_19_



T oAz FHE T4 =2 dely F [2¥ 181AE 2. FEo dsiAnt 2
=

Tietal, eFE AR F dd2 AFsidn.

1 jjeonth@evrc-SERVER: ~/chat$ more driver.pig

2 log = LOAD ' /home/jjeonth/chat/charger’ USING PigStorage(’'\t’) AS (f1
chararray, f2 : chararray, f3 : chararray, f4 : double, f£5
double, f6 : chararray, f7 : double, f8 : double, f9 : double,
f10 : double, fl11 : chararray, f12 : double, f13 : double, f14 :
double, f15 : double, f16 : double, £f17 : chararray, f£f18
chararray, f19 : datetime, f20 : datetime, f21 : chararray):
FOREACH log GENERATE $1, $6, $7, $18, $20:

4 grpd = GROUP proj by £f2:;

5 driver = FOREACH grpd GENERATE group, COUNT(proj):

3 proj

[19 18] Pig W7 A&a 53171 wlol¥ A& (driver.pig)

AFEWN 29 F9U FA/E 8% olgxbe A 62delgon, 1% A 1
8, B/ 36008 ol gdth o ¥ BE o8& @ AgAel ASol valAE

Mo E ANAERE Tohste] A/AEAL SEASE FAAR

R ER
A Rglel @ el =g elgiold o g8k 4% U 5 ol Asolth

=5 CHEHS! - Xshell 2 (Free for Home/School) = m] >
OHg(F) B|IE 27N =70 2w =SE(H)
EARSE? B ¢ SoNE B |G (- - 8- 4-| % |28 | m |8 C
e W
B

1748)
1140)

&5)

[Z29 19] Pig Latin #2]3}¥ (driver.pig)
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A AR, 88 Sz oy T [29 2014 253 Agd d, 4, 4

of tefiM Feldstel d, o, d¥E EFstL, FE AT F Adz A6t

1 jjeonth@evrc-SERVER: /chat$ more daily.pig

2 log = LOAD '/home/jjeonth/chat/charger’ USING PigStorage(’'\t’) AS (f1
chararray, f2 : chararray, f3 : chararray, f4 : double, f£f5
double, f6 : chararray, f7 : double, f8 : double, f9 : double,
f10 : double, f11 : chararray, f12 : double, f13 : double, f14 :
double, f15 : double, f16 : double, £f17 : chararray, f£f18
chararray, f19 : datetime, f20 : datetime, f21 : chararray):

3 proj = FOREACH log GENERATE $1, $6, $7, $18, $20:

4 grpd = GROUP proj by (GetYVear($3), GetMonth($3), GetDay($3)); (UH)
/*grpd = GROUP proj by (GetYear($3), GetMonth($3)); (& )x/
/*grpd = GROUP proj by (GetYear($3)); (HA")=/

5 daily = FOREACH grpd GENERATE group, COUNT(proj):

[2¥ 20] Pig A7|=Fs2 &d7] dloly A& (daily.pig)

FA717F 20143 89 7UH-E 20153 4€ 15¥71A] A
AAE 18], A= 1,1323]|2 T8 2 oF A
[e3]

AR EEe =9 A

1 oishE = |
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O AR ol §A Y
[ 2 AH8AY ol g8
METHoigsy | MER | ojgsy | MER | oigay | MEM oguy
1D ID 1D 1D
1 2,918 21 536 41 90 61 13
2 566 22 152 42 1,748 62 1,079
3 210 23 3,609 43 1,140
4 6 24 308 44 65
5 99 25 22 45 13
6 3 26 57 46 6
7 109 27 567 47 233
8 15 28 12 48 3
9 202 29 240 49 16
10 5 30 38 50 1
11 30 31 158 51 %6
12 25 32 1,306 52 10
13 10 33 9 53 2,010
14 3 34 355 54 36
15 5 35 1,587 55 41
16 359 36 237 56 317
17 197 37 709 57 44
18 452 38 37 58 608
19 402 39 8 59 72
20 94 40 125 60 3
el adx [ NN Aztel AgA wf D EASAR

el IDE EAISHA k=t 1,0003]

o]

478 ol§F AHEAE 8

¥EA Ao =
kS

0]31

o] 84

Mo Hul 3609 3%olw, 159 A Aelo]r] Hrp= AAAA FEAH Ar|AEA
2 o]8% AT A= 45F & Qo d Rz
SHXE 5H7| 0 8HE
3500
000
B
O 1500
1000
500
. S R T SINANAIRP IR TS HIEEHETARKIERERB/EL
Oj2 1D
(217 23] A 247 o §dF o=



O ¢, e W o] &g
[ 3] 949 o] &3}

k- o|SHY k- o|SHY k- o|SHY
2014-08-07 2| 2014-11-26 99 | 2014-12-27 232
2014-08-08 15| 2014-11-27 20 | 2014-12-28 50
2014-08-12 49 | 2014-11-29 15| 2014-12-29 31
2014-08-13 5] 2014-11-30 13 | 2014-12-30 55
2014-08-14 15| 2014-12-01 29 | 2014-12-31 88
2015-02-08 76 | 2015-03-13 22 | 2015-04-12 389
2015-02-09 17 | 2015-03-14 73 | 2015-04-13 324
2015-02-10 60 | 2015-03-15 31| 2015-04-14 465
2015-02-11 44 | 2015-03-16 40 | 2015-04-15 1,132
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