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Abstract

An EV (Electric Vehicle) is the most essential element in the smart grid
transportation, which is one of the 5 core smart grid areas in the Republic of
Korea. While the national government is accelerating the penetration of EVs
and also the development of EV-related business models, JNU (Jeju National
University) EVRC (Electric Vehicle Research Center) has carried out a
inter-metropolitan area cooperative research project in which a tracking
system acquires and accumulates the SoC (State-Of-Charge) stream from
each EV. Here, an EV reports its status record consisting of 14 fields,
definitely including spatial and temporal stamps, to the central server with a
period of 1 second.

According to our observation, the record stream contains duplicated GPS
coordinates and erroneous sensor readings. Moreover, each trip begins from
different SoC levels, leading to different consumption patterns. To solve this
problem, this thesis develops a Pig script to remove redundant information
and normalize SoC values, taking advantage of the Hadoop platform installed
in the JNU EVRC web server. Next, a user—-defined function, or UDF in
short, is implemented to convert the record-by-record location to the
accumulated distance from the start point.

After the visualization of the filtered stream, our analysis finds that the SoC
level almost linearly drops along the upslope area, while it increases in the
downhill road due to the regenerative braking torque. In addition, the
comparative analysis for 4 different trips on a single route, reveals the SoC
consumption in the downslope is less than that in the upslope by 61 25. Next,
for bidirectional trips between the two same points, the amount of battery

charged by the regenerative torque is larger than that consumed by 02.:0.227.

_iV_



This result confirms the effect of drivers’ behavior, regenerative brake, and
other environmental aspect to the energy consumption of EVs.

After all, it is expected that a large volume of data streams will be created
according to the deployment of EVs, and our mechanism will make it possible
to systematically analyze the big data. Moreover, this framework can apply to

other smart grid entity streams and integrate heterogeneous ones.
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2 6.5504 33.4567423 -210 2| 115] ss. 997.999|  703.12 54.5[2014-01-18 2% 8:44:16 0 0
3 6.5504 334567423 -210 2 55. 597.999|  703.13 54.5[2014-01-18 2% 8:44:17 0.1 0
a 6.5504 334567423 2098 2 55, 598.047|  702.73 54.5[2014-01-18 2= 8.44: 0.2 0
S 126.5504 33.4567423 -209.7 2| 115[ 55.1 998.018| 703 64.5|2014-01-18 2% -0.2 0
6 [ 126.5504 33.4567423 -209.6 1| 115[ 55.1 998.042 702.79 64.5|2014-01-18 25 -0.2 0
7 126.5504 33.4567423 -209.6| 2| 115 55.1 998.002 70315 64.5(2014-01-18 23 0.6 0
8 126.5504 33.4567423 -209.6| 2| 11.5[ 55.1 998.012 703.07 64.5(2014-01-18 @3 9.6 5.2
9 126.5504 33.4567423 -209.5 2| 115/ 55.1 998.027 70295 64.5|2014-01-18 2 ¥ 9.6 0
10 6.5504 456742 20 5| 115 55 8012 7031 54.5[2014-01-18 2% 10. 0
1 6.5504 456744 -209. 7| 115 551 7939 703.73 54.5[2014-01-18 2% 10. 0
12 6.5504]  33. X 456721 -209. 10| 114[ 551 7.001| _ 704.04 54.5[2014-01-18 2% Ex: 0
13 | 1265504 3345485 26.55083 456682 -20 10[ 114[ s5.1 7.384] _ 704.16 54.5[2014-01-18 2% 4.6 0.4
14 | 126.5505| 33.45476| 126.5508611|  33.4566286| 2004 20| 115| ss5.1| 997.869] 7043 64.5[20140118 2% 113 09
15 126.5505 33.4547 126.5508858 33.4565635 -209.5 22| 11.5| 55.1 997.908 704 64.5|2014-01-18 2 & -11.3 0
16 |_126.5505| 3345465 126.5500071|  33.4564985  -209.5| 21| 115| 55.1] ©97.896]  704.1]  64.5[2014-01-18 2% 115 0
17 |_1265505| 3345461| 126.5500215|  33.4564443|  -209.5| 18| 115| 55.1] 997.924] 703.88| _ 64.5[2014-01-18 2% 115 0
15 __126.5505| 3345461 126.5509316|  33.4564033] 2095 18| 115| 551| 997.018] 70394  64.5/201401-18 & 23 9
19 | 126.5505| 3345455 1265509385  33.4563758|  -209.5| 12| 115| 551| 997.894] 70416  64.5|2014-01-18 @5 23 0
20 _126.5505| 3345454 1265509436  334563581| 2095 10| 115| 555 997001 7041  64.5/2014-01-18 @& 57 26
21 __126.5505| 3345452 1265509468 33456346 -2096 7| 115 555 997.867| 704.35]  64.5[2014-01-18 2% 57 26
22 __126.5505| 3345452 126.5509494|  33.4563389]  -209.6 S| 115] 555  997.92] 70396  64.5/2014-01-18 % 0.2 26
1843 | 1265954 33.29596| 1265954758 33.296055 2127] 23] 12| s505] 1004759 648.95] 40.5[2014-01-18 2% & -18] -3
1244 | 126.5953| 3329594 126.5054758 33.296055 2122 18] 12| s0.5] 1004759 648.95]  40.5|2014-01-18 2% ¢ -20.3] -12.7
1845 | 126.5953| 3329592| 1265954679  33.2960385 211.7| 13 12| sos| 10048 e486] 40.5/2014-01-18 2= g -20.3] 127
1846 | 126.5953| 33.29592| 126.5954678 33.2960323 2117 13 12| 50.5| 1004.781| 64877 40.5|2014-01-18 2% 9; -12.3] -12.7
1847 | 126.5953| 3329592| 126.5954698|  33.2960333 210.9 s| 12| sos5| 1004783 64871  40.5[2014-01-18 @ o 123 127
1848 | 126.5953| 33.29592| 1265954715  33.2960338 2104 3| 12[ 505 1004777] 6488  40.5]|2014-01-18 2% 9 -12.2) -12.7
1840 | 126.5953| 33.29592| 1265954715  33.2960338 210 2| 12| s05[ 1004774| 648:84]  40.5[2014-01-18 2 9 -12.2) -24.3
1850 | 126.5953| 33.29593| 1265954715  33.2960338 209.5 1| 12| 505 1004788 648.72]  40.5[2014-01-18 @ % 9:15:11 -124) -24.3
1851 126.5953| 33.29593 126.5954715] 33.2960338 209 1] 12| 50.5| 1004.759| 648.96 40.5/2014-01-18 £ & 315:12 -124 -24.3
1852 |_126.5953| 33.29593| 126.5954715  33.2960338 208.6) 0] 12| 505[ 1004741 649.12] 40.5[2014-01-18 @& %1513 -124 -24.3
1853 | 126.5953| 33.29593[ 1265954715  33.2960338 208.3 1] 12[ 505 1004761 648.96]  40.5[2014-01-18 2% 9:15:14 -124) -24.3
1854 | 126.5953| 3329593| 126.5954715  33.2960338 208.1 2| 12| s05[ 1004745 649.08]  40.5[2014-01-18 @& 91515 123 151
1855 | 126.5953| 33.29594| 1265954715  33.2960338 207.8 2| 12| 505 1004772[ 648.87] 40.5[2014-01-18 2% -12.3)

T2 7. UA] glojge] #aHExcel oJA])
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1 Ax A= AN | de|X 225 | GPSIE | {5 (25 | &5 o3 il EH‘E‘{El AlZE ZIg711| Z|g7]|2
.".‘ 2 126.5504 33.4549 126.5507745 33.4567423 -210 2| 115] 551 997.999 703.12 64.512014-01-18 2= 3:44:16 0 0 .
§ 3 126.5504 33.4549 126.5507745 334567423 -210 2| 115/ 551 997.999| 70313 64.5[2014-01-18 @3 8:44:17 -0.1] 0
4 126.5504 33.4549 126.5507745 33.4567423 -209.8 2| 115 551 998.047 702.73 64.512014-01-18 2 % 8:44:18 -0.2] 0
H 5 126.5504 33.4549 126.5507745 33.4567423 -209.7 2| 11.5| 551 998.018| 703 64.512014-01-18 2% 8:44:19 -0.2] 0
‘ 6 ] 126.5504 33.4549 126.5507745 334567423 -209.6 1| 115] 551 998.042 702.79 64.5|2014-01-18 2= 8:44:20 -0.2] 0
H 7 126.5504 33.4549 126.5507745 334567423 -209.6 2| 115| 551 998.002 703.15f 64.5{2014-01-18 2= 8:44:21 0.6 0
"‘,' 8 126.5504 33.4549 126.5507745 334567423 -209.6 2| 115] 551 998.012 703.07) 64.5(2014-01-18 2 F 8:44:22 9.6/ 5.2

" -] 126.5504| 33.45489 126.5507745 33.4567423 -209.5 2| 115 55.1 998.027 70295 64.512014-01-18 2 % 8:44:23 9.6 0

10 126.5504| 33.45488 126.5507745 334567423 -209.5 5/ 11.5] 551 998.012 703.1f 64.5[2014-01-18 2= 8:44:24 10.3 0

11 126.5504| 33.45487 126.5507771 33.4567448 -209.5 7] 115/ 551 997.939 703.73) 64.512014-01-18 2= 8:44:25 10.3 0

12 1265504 33.45485) 126.5507988 334567211 -209.5 10[ 11.4| 551 997.901 704.04f: 64.5{2014-01-18 @ = 8:44:26 4.6 0

13 126.5504| 33.45485) 126.55083 33.4566828 -209.5 10| 11.4| 55.1 997.884 70416} 64.512014-01-18 2% 8:44:27 46 04

14 126.5505| 33.45476) 126.5508611 33.4566286 -209.4 20| 11.5| 551 997.869| 7043 64.5]2014-01-18 2= 8:44:28 -11.3 -0.9

15 126.5505 33.4547 126.5508858 33.4565635. -209.5 22| 11.5| 551 997.908,| 704 64.5]2014-01-18 2= 8:44:29 -11.3 0

16 126.5505| 33.45465) 126.5509071 33.4564985. -209.5 21| 115/ 551 997.896| 7041 64.5(2014-01-18 2% 8:44:30 -11.5 0

17 126.5505| 33.45461) 126.5509215 334564443 -209.5 18| 11.5| 55.1 997.924 703.88)F 64.512014-01-18 25 8:44:31 -11.5 0

18 126.5505| 33.45461 126.5509316 33.4564033 -209.5 18| 11.5| 55.1 997.918| 703.94) 64.5)2014-01-18 2= 8:44:32 -2.3 0

126.5505( 33.45455] 126.5509385 33.4563758. -209.5 12| 115 55.1 997.894| 704,16/ 64.5[2014-01-18 @5 8:44:33 -2.3 0
1265505 33.45454 126.5509436 334563581 -2095 10[ 11.5| 55.5 997.901 7041 64.5(2014-01-18 2 %= 8:44:34 -5.7, -26

2 126.5505| 3345452 126.5509468 33456346 -209.6] 7] 115] 55.5 997&‘67 704,39 64.5[2014-01-18 2= 8:44:35 -5.7 226
H 22 126.5505| 33.45452 126.5509494 334563389 -209.6 5] 11.5] 55.5 997.92 703.96) 64.5]12014-01-18 2= 8:44:36 0.2] -2.6)
é 23 126.5505| 33.45452 126.5509503 33.4563373 -209.6 5/ 11.5] 55.5 997.885 704.27| 64.5]2014-01-18 @ = 8:44:37 0.2] -5.2
H 24 | 1265505 3345451| 126.5509509 33.4563368 -209.7 3| 115/ 555 997.914| 704.05F 64.5/{2014-01-18 2@ % 8:44:38 0 -5.2
é 25 126.5505| 33.45451) 126.5509509 33.4553368' -209.8 2| 115| 555 997.9 704.16[ 64.5[2014-01-18 2= 8:44:39 0 -5.2
: 26 | 1265505 3345451| 126.5509509 33.4563368' -209.8 0f 11.5| 55.1 997.901 704.16):  64.5[2014-01-18 2= 8:44:40 -0.2 0
é 27 | 1265505 3345452| 126.5509509 33.4553368! -209.8 0 115 551 997.879 70433 64.5]2014-01-18 2= 8:44:41 -0.2 0
28 | 126.5505( 33.45452| 126.5509509 33.4553368' -209.8 0] 115 55.1| 997.869| 70444 64.5{2014-01-18 2% 8:44:42 0.2 -5.2
E_ 29 126.5505| 33.45451) 126.5509509 33.4563368' -209.9 0] 115 551 997.883 70432 64.5]2014-01-18 2= 8:44:43 0.2] -5.2
-". .30 126.5505| 33.45451 126.5509509 33.4555368' -210 0] 115/ 551 997.863 704.5F 64.5]2014-01-18 2= 8:44:44 0| -5.2
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p Pig(ve-r 0.12.1)7} A X ¥ o]glt}.
Hadoop Pigh= Hadoop ©7 sl 2wt dolg) T2$ slojolv] thaka ool

O
o
B Bt ti& o] dolHE nsAe & ¢ Aok Y, 533 Map-Reduces

AsHe Pig Lating A3@ch mebd wxel W/ Aug Aoz 4 g

A7 A e Ao A X¥ Hadoop®} Hadoop Pigel vl A& <1@l9>¢} 2t}

kkwnana@evrc-SERVER: ~$ hadoop version

Hadoop 1.2.1

Subversion https://svn.apache.org/repos/asf/hadoop/common/branches/branch-1.2 -r 1503152
Compiled by mattf en Mon Jul 22 15:23:09 PDT 2013

From source with checksum 6923c86528809c4e7e6493b6b413a%

This command was run using /home/jhlee/hadoop-1.2.1/hadoop-core-1.2.1.jar

kkwnana@evrc-SERVER: ~$ pig version

2015-05-28 15:23:15,060 [main] INFO org.apache.pig.Main -:Apache Pig version 0.12.1 (r1585011):compiled Apr 05 2014, 01:41:34
2015-05-28 15:23:15,060 [main] INFO org.apache.pig.Main - Logging eérror messagés to: /home/Kkwnana/pig_1432794195059.log
2015-05-28 15:23:15,201 [main] ERROR org.apache.pig.Main - ERROR 2997: Encountered IOException. File version does not exist.
Details at logfile: /home/kkwnana/pig_1432794195059.1log

121 9. Hadoopx}t Hadoop Pigl] WA A4

Hadoop PigEe Ad3st7] fl8iA= 3

ol

Aol AAS alof st <IRI10>oA HE
Hko} 7ol profiled] vi ot EE o] &3}

1EVRC = (I

then

“ 1; then

fll export
Hll e xport

export
export
Hll export
Hll export
B export
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Hadoop Pige <Z1®11>3 o] Grunt 2olA Pig Lating Y #H3le] tig2o=z A
ot W <ag12>¢9F o] MR gGdS whEo] oA Adste T A WA

S A Y3t} Hadoopel AR =+ Map-Reduce® =(Hadoop HRE)9F 2ARE=

-

7FA7F =), 7] B4 o0& Map-Reduce R =2 AM&-3Ht},

kkwnana@evrc-SERVER:~/study$ pig

2015-05-28 15:33:50,004 [main] INFO org.apache.pig.Main - Apache Pig version 0.12.1 (r1585011) compiled Apr 05 2014, 01:41:34
2015-05-28 15:33:56,005 [main] INFO org.apache.pig.Main - Logging error messages to: /home/kkwnana/study/pig_1432794830004.10g
2015-05-28 15:33:50,015 [main] INFO org.apache.pig.impl.util.Utils - Default bootup file /home/kkwnana/.pigbootup not found

2015-05-28 15:33:50,115 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine - Connecting to hadoop file system at:

file:///
grunt> log = LOAD '/home/kkwnana/study/pig/dl. txt';

3% 11. Grunt A2 ol 8 chatal A

kkwnana@evrc-SERVER: ~/study$ pig ex.pig

2015-95-28 '15:35:16,786 '[mMain] "INFO' "org.apache.pig.Main - Apache Pig version ©0.12.1 (r1585011) compiled Apr 05 2014, 01:41:34

2015-05-28 15:35:16,787 [main] INFO org.apache.pig.Main - Logging error messages to: /home/kkwnana/study/pig_1432794916785.log

2015-05-28 15:35:16,922 [main] INFO org.apache.pig.impl.util.Utils - Default bootup file /home/kkwnana/.pigbootup not found

2015-05-28 15:35:16,982 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine - Connecting to hadoop file system at:
file:///

2015-05-28 15:35:17,348 [main] INFO org.apache.pig.tools.pigstats.ScriptState - Pig features used in the script: GROUP_BY

2015-05-28 15:35:17,367 [main] INFO org.apache.pig.newplan.logical.optimizer.LogicalPlanOptimizer - {RULES_ENABLED=[AddForEach, ColumnMapK
eyPrune, GroupByConstParallelSetter, LimitOptimizer, LoadTypeCastInserter, MergeFilter, MergeForEach, NewPartitionFilterOptimizer, Partitio
nFilterOptimizer, PushDownForEachFlatten, PushUpFilter, SplitFilter, StreamTypeCastInserter], RULES_DISABLED=[FilterLogicExpressionSimplifi
erl}

2015-65-28 15:35:17,385 [main] ERROR org.apache.pig.tools.grunt.Grunt - ERROR 6000:

<file ex.pig, line 4, column 0> Qutput Location Validation Failed for: 'file:///home/kkwnana/study/kaka More info to follow:

Output directory file:/home/kkwnana/study/kaka already exists

Details at logfile: /home/kkwnana/study/pig_1432794916785.10g

kkwnana@evrc-SERVER: ~/study$ '

T3 12, WA (ex.pig)E ol §3 WoAO] My P

3. @A di7ilE

rfe

=M s A7AbEA a9 dA] HolHE 74 A wiEe] SR o
HolH= 7heete w7t ES AlSketh. Ajtste Hw7lU S GPS #xE9| T3
gt AASE SoColl thg Aatst, GPS #HEE S8 ol 718 Arks Fyg

r;'i

3.1 Pig Latin
Pig Lating AF&3to] A tlolHE Yol GPSe T4 ke A7 wig <

@S A3t A7)l Pig Latin® <2@13>3 zZon, wixudS wEo] Pig

Latins A A 7t}
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log = LOAD '/home/kkwnana/study/pig/di.txt’ USING PigStorage(\t') AS (ft:
double, f2: double, f3: double, f4: double, f5: chararray, f6: chararray, f7:
chararray, f8: chararray, f9: chararray, f10: chararray, f11: double, f12:
datetime, f13: double, f14: double);

temp = GROUP log BY (f1, 12);

temp! = FOREACH temp GENERATE MAX($1.f12), $0.f1, $0.f2, MAX($1.f11);

proj1 = DISTINCT tempf;

temp2 = GROUP proj1 ALL;

d = FOREACH temp2 GENERATE MAX(proj1.$3) as vall, MIN(proj1.$3) as val2;

proj2 = FOREACH proji GENERATE $1, $2, ($3-d.val?)/(d.val1-d.val2);

STORE proj2 into 'evsoc’;

a2 13, SoC Asts 9Js$t Pig Latin

Pig Latine &2ts Ay EW ¢
i. log aliasell ¥A] HolE & AXAI7|H, 72} A= doly EYS Bttt

ii. log alias®] T &% GPS #FXE S AlAsH] 98 1, 2 =5 153141 A
temp aliasE A4 ko).
-> YA oy T GPS i+ fl, 2, {3, 4 B=of Exj3kt}. o] 2719

|

GPS #HiE+ WGS84xEA|(fl, £2)9F Bessel#EA(f3, f4)E AF&ghtt,

BomRAE WGS8t #EAE AHgdle 11, 28 AHEehsith

-> Pig Latinol ¢l ZE3k AA+E DISTINCT H#Eo]E A3, alias

AA o] ZHEH7] wite] B =Rode 2F3}E Fste T8

< AAsS
iii. temp alias®] A7k GPS &3, SoC =vkS Al&3}o]
3 5 A7kl dlE] AES A proj2 aliasE A
-> Pig LatinelA Z#3tE Adstd 15std 2
H7] w¥ol temp alias& GPS #&H#Zgtom Ado| ATk a8y GPS
AT MM R AEo] Hojof ol s ot
A2 aliasE AA & ok}
iv. d aliasell SoCe Hdlgta HAxzs A4
v. projl alias®] GPS #3% 9 SoCE AF3AA proj2 aliasE A4 st
vi. A3gkE ‘evsoc’ E0 ol A &gk}

tt.

mrsﬂrr

3
=p=

°] Pig Lating 33 23 oF 3000 7He] T5d GPS #H#7F 4A5 1o, SoC
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Ae YT 7 Aok Ay <a"H14>9F 2

33,4549 1 1265507
1345489 1 1265096
1345488 1 138
3345487 1 1265991
13.4548% 1
1345476 1
334547 1
5505 3345165 1
126.5505% 334543481 1
1265505 1
126.5505 1
126.5505 1
126.5505 1
1265505 1 LIS
126.5505 1 1265675
126.5505 1
1265505 0.98
1265505 0.98 i
[R5
098

(0

05K
0,558

0598

126.5508 098

126.5508 098

1265508 0.98

126.5508 0.96

126.5508 0.96 e

1265508 0.0 1620 | 1265955

1265508 0.96 1 L6505 33.496

126.5507 0.96 : 33.29596

126 5507 .56 3329507

126 5507 0.96 1022 | 1265053 3329593 0,04
1265507 0.9 1 L6551 3329594 (0

2 14. Pig Latino. 2 &A= do|g

A AR HF dIZs=e SoC7F 00] obd 0.049] #e 7HAA #r}h ol f+=
A7 AFAs delw £ Beola Ale Al A AsdS Fto] wiEHE S
A7) 7] wjEolm AA F33 Sl6ERE FeAtS FAdstE 2]y uiEd =
A A2 e el

Pig Lating AH&stH tder g o= dleolge] 7h¥eo] 7beatdivh. 12y Pig
Latinol A A 95+ WHol2+= GPS Hughs 53 2A olsAgE ALt =
U4 F87F gtk o]+ Pig UDF(User Define Function)E E3to] AR&xF Ao ¢t

w5o] 2 g3tolo} Tk,

i

<
T
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3.2 Pig UDF

Hadoop Pige AM&AF A=<l Pig UDFE A& 3ttt Pig UDF& AulE 735
™ Hadoop Pig¢t #puke] QIE|#o]~7b Fastm, AMEA7E dste 715S 44
7be 4 9tk UDFe A AAL WA Autzzad 24 & Agddgs A
JAR #9e] A4, Pig Latin 244 F Anpol] o3 Zmasio] Fau= B8-S
2t} 3.19 Pig Latin®. 2+ GPS #x9 T53 AAL SoCe dHolH Afsh=
A H9o} Pig Latinol M= GPS ¥ Wghe] 223 fstedate] ik WH ol &
AFstA 7] Wzl & Ho|A Pig UDFE o]&3te] dHlo|HE 7}a3std

319 ZA3E ddolg & dto] Pig UDFE AHg3dle] GPS #EZ ol AgE 7
Abshod et

JAR st AAdstr] sieh Avk == <A I5>9F 2o

package mybag;

import java.io.lOException;

import java.text.DateFormat;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.lterator;

import java.util.Date;

o N

import org.apache.pig.EvalFunc;

import org.apache.pig.PigWarning;

import org.apache.pig.data.Tuple;

import org.apache.pig.data.DataBag;

import org.apache.pig.data.BagFactory;

import org.apache.pig.data.TupleFactory;

import org.apache.pig.impl.util. WrappedIOException;

public class mybag extends EvalFunc <DataBag> {
public DataBag exec (Tuple input) throws IOException {

BagFactory bagFactory = BagFactory.getinstance();

TupleFactory tupleFactory = TupleFactory.getinstance();
DataBag bag = (DataBag) input.get(0);
DataBag ret = bagFactory.newDefaultBag();
lterator it = bag.iterator();
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Double d = 0.0, here =0.0, dx, dy;
Double X, vy, pX, py, S

Tuple t;

dx = 31.0 /0.0002777778;
dy = 25.0 /0.0002777778;
dx = dx*dx;

dy = dyxdy;

if (I it.hasNext()
return null;
t = (Tuple) it.next();
px = ((Double) t.get(0));
py = ((Double) t.get(1));

while (it.hasNext() {
t = (Tuple) it.next();
try {

x = ((Double) t.get(0));

y = ((Double) t.get(1));

it ((x.equals(px)) && (y.equals(py)))
continue;

here = here + Math.sqgrt(
(px—X)*(px—x)* dx +
(py-y)*(py-y)* dy)

pX =X py =Y,

s = ((Double) t.get(3));

Tuple m = tupleFactory.newTuple(2);

m.set(0, here);

m.set(1, s);

ret.add(m);

} catch(Exception e) {
return null;
1
1

return ret;

a8 15, GPS ARES £3t AN Ze
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ii. DataBag El}9] &4 GPS #EE Za A2 AMets m=2 A&
=y
-> W X, y, px, py, dx, dyE AH&3te] olF A& ALEet here W

o) A4e aglen, o5 Az} SoCol tle A7t %< DataBag ©
Qo wag,

Pig UDFE 2 3d3l7] $13 Pig Latine <Z21916> 2t}

REGISTER mybag.jar;

log = LOAD ‘'/home/kkwnana/study/final/evsoc/part-m-00000" USING PigStorage('\t
") AS (f1: double, f2: double, f3: double);

temp4 = GROUP log ALL;

result = FOREACH temp4 GENERATE mybag.mybag(log);

STORE result into ‘result’s

72 16. Pig UDFS ¢J3t Pig Latin
i. Pig UDFE 2337 $3 JARF YIS g A 2H o}
ii. 3-19] 23 zke 2 log aliasEs A4 gk,
iii. log alias®] #<S Pig UDFo| 8 gko =z slo] 2 diA 7]t}

Pig UDF9] A8e <a1@17>3 7o) oA A3 str}

kkwnana@evrc -SERVER:~/study/finals cd mybag/

kkwnana@evrc-SERVER:~/study/final/mybags javac -cp /home/jhlee/bigdata/pig.jar mybag.java
kkwnana@evrc-SERVER:~/study/f1inal/mybags

kkwnana@evrc-SERVER:~/study/final/mybags cd ..

kkwnana@evrc-SERVER:~/study/finals jar -cf mybag.jar mybag

kkwnana@evrc-SERVER: ~/study/finals 1s -1

evsoc.plg

EVISEL

pigudf.pig

kkwnana@evrc-SERVER:~/study/finals: java -cp /home/jhlee/bigdata/pig.jar org.apache.pig.Main -c local pigudf.pig

a2 17. Pig UDFo] Alayupd
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Pig UDF9 ZAH}E L resultZvol AW 1 3o <29 183 2t}

0.899999928 1.00 27609.852906364 0.04
1799999856 1.00 27622.668349147 0.04
2.699999784 1.00 27645.860423524 0.04
4.499999640 1.00 27658.675866307 0.04
). (92.770708 18.289690340 1.00 27694.775176431 0.04
98 23.689689907 1.00 27717.967250810 0.04
e 190 27730.782693593 0.04
S 180088808 Too 27743.180498859 0.04
) E: Zrssaros oo
.6039494859717,0. 4 ( = 39.889688611 1.00 . -
.4679656424124,0.92) , ( - 393 -92) ,( 41.689688467 1.00 27814.542856683 0.04
( 42589688395 1.00 27837.734931062 0.04
44.389688251 1.00 L. 27850.132736326 0.04
47.089687963 1.00 27873.324810705 0.04
52.489687603 098 27885.722615971 0.04
58.789687099 0.98 27898.538058752 0.04
64.189686667 0.98 27921.990613241 0.04
77470709662 098 27935.271636235
84.670709085 0.98 27948.087079019
92.770708437 0.98 27960.902521801
106.560399137 0.98 37967.202521297
114.660398489 0.98 27979.600326563
122.760397841 0.98 27085.000326059
sz | ase
159.629365173 0.98 28001.533429146
170.429364309 0.98 28013.259706390
183.029363301 0.96 ge---3623....28014.159706214
194.729362365 0.96 1 28015.059706246

A% Aulaol Am)E ol gete] FUARN £AAH ANE AN FAL
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Y FAAFAA CAF R FPT AFoAA Fa2E 2EHS B =&l A
M7l ez AAE delHE =43t <I1™20>3 2 o
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