et

MapReduce$}t A &3+ HIOBlE o] &3F ¥ vlole =719 o] FAA A4 34 4 714 137

MapReduce$} A57F o6& o] &3t
4] o] =7]e] o SR B4 34 7k 7Y
Update Frequency Reducing Method of Spatio—Temporal
Big Data based on MapReduce

x5 2 A WA 5 2 o o &
Youn Gwon Choi Sung Ha Baek Gyung Bae Kim Hae Young Bae
Qo APAA uirRe olEMA Tl 98 A HES PaAZ & 9= Qds WS A

SrE] QL) ol F A UAda= HIWMEA )2 ] H7} Wshes o
Hojof &}7] wlEolth ey o]#d IHELS olF A FUt dAE FrlEhe

7FeHE xvete #hvt ”“35“5} 2=l oJHH 7|EY AP /HEEE 298t ¥ gl
719 olF A A HAsI= B4l %% apReduce$} 7]& Qg A7|We Zx§ste] a7 7]
HE Aljbgtt o 71““’“*1“ "1}% ol MA A TAsL= AN R HES MapReducesE ©]-83te] 7zt
Zko] ol MA MR IFIEhE WHE ANt 7 ole A EE aFs) '310151%91 A1) dlole 2}t
71 2dE dHolHE B]JJ—OP"% AR gsta Halel 24w S sto] AA A4l

AA AL 7Ae] AdE HE 7E AES 7RI e §Al Eﬂol%oﬂ LA B
Oq A ¥ 78”3% o] H*‘EV] Ba AEHoFE BAHEE ol HAPS FTE Ak vHE 2
o A <

2
o PN
A% o & ek

ob i A
rob o nju

)

FI/IE 1) wlolE], A3t dlolH, SIA7INAH 2, QlE s e =2, o

Abstract Until now, many indexing methods that can reduce update cost have been proposed
for managing massive moving objects. Because indexing methods for moving objects have to be
updated periodically for managing moving objects that change their location data frequently.
However these kinds indexing methods occur big load that exceed system capacity when the
number of moving objects increase dramatically. In this paper, we propose the update frequency
reducing method to combine MapReduce and existing indices. We use the update request grouping
method for each moving object by using MapReduce. We decide to update by comparing the latest
data and the oldest data in grouping data. We reduce update frequency by updating the latest data
only. When update is delayed, for the data should not be lost and updated periodically, we store
the data in a certain period of time in the hash table that keep previous update data. By the
performance evaluation, we can prove that the proposed method reduces the update frequency by
comparison with methods that are not applied the proposed method.

Keywords : Big Data, Spatial-Demporal Data, LBS, Index, Cloud System, Hadoop
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Procedure updateTimeCompare(GroupData gData,
UpdateDataHashTable hashTable,
MaxUpdateTime maxTime, UpdateDatalist
updateList)
1: For each object set oDataset(ID) <- all
object data that has same object ID in gData
2 gF <- find a late object data in
oDataset(ID)
3: gl. <- find a recent object data in
oDataset(ID)
4: If (gL.updateTime - gF.updateTime)
< maxTime
5 gH <- find a gL in hashTable
6. if gL is in hashTable
7 If ( gL.updateTime - gH.updateTime)
< maxTime

C A204d A25(2012. 04)

a9 9% A AZE vla daEFe] delth
MapReduce Output Data¢te] dH|o]EoA FU3k
MA A HAYZ 2 HE F 7P WA 23D A
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Object(gL), 7841 ©lolg] sjA] ®Hlo]EelA 74A&
A& Object(hT)2FaL 1A} Object(gF)e] 7841 A]
Z+7} Object(gl)e] 7841 A1zH& vl g} Object
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8: call updatePositionCompare A guolE A A7+l MaxUpdateTimeo] 4
9: else )
10: add a gL object to updateList AlZko] ZFol7t b Object(gl)ol]l 784l HolE| &
1 end if 7320 dlelel A "ol el dulolE F F
12. else . o .
13: call updateHashTable g]~Ee] Object(gl)E F7F3tt} Object(gh)e] 7
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15: end if )
16 else Object(gL)2] 7841 A7k} ObjecthT)e] 7841 Ak
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18 end if L . _
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Procedure  updatePositionCompare(ObjectDataSet

oDataset(ID), UpdateDataHashTable hashTable,

MaxUpdatePosition maxPosition, UpdateDatalist

updateList)

1: gF <- find a late object data in oDataset(ID)

2. gL <- find a recentobject data in

oDataset(ID)

3: If (gL. updatePosition - gF. updatePosition)
< maxPosition

4. gH <- find a gL in hashTable

5. if gL is in hashTable

6 If ( gL. updatePosition - gH.

updatePosition) < maxPosition

T call updateHashTable
8 else

9: add gL to updateList
10: end if

11.  else

12: call updateHashTable
13: return

14:  end if

15: else

16:  add a gL to updateList
17: end if

18! return

3 3. 784 el 74 HlolE A HolE

Object ID Last Update Time Recent Update Time | Last Update Position | Recent Update Position
001 10:23:07 - <38, 36> -
004 10:23:06 - <10, 58> -
007 10:23:08 - <43, 22> -
£ 4. 7341 37841 dlolE] A Hol&
Object ID Last Update Time Recent Update Time | Last Update Position | Recent Update Position
001 10:23:18 - <48, 41> -
004 10:23:06 10:23:14 <10, 58> <16, 61>
007 10:23:20 - <50, 28> -
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+ MaxUpdateRange#t= 9A om=z 7JAl g glole || Ho]Eol| Fr1E st 18X gkow
2B F7} 8A] ek A AEA 00659 A Al Min Heap®] FExEe] 9= olF/1AIE Min
7 9% "lolE= 74 dlolE s Hlo|Eel H Heaps} 7821 dlol¥] 3jA] Elo]EolA AAlata S
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3.3 A1 GIO|E| Al EIO|2S 0|23 K22l 22| i

3.3.1. ObjectUpdateTimeMinHeap2 ©]-&3+ 734l dg]E 3. 7841 dHlolg sjA] HlolE g
tlole sjA] EolE wlEe] ¥ dagE
7841 dloly #jA] Hlo]E& o] &3 AMAE]
= wx2ale A7 A8} ols A S U} Procedure updateHashTable(UpdateDataHashTable
N hashTable, MinHeap heap, MaxHeapSize

o B A BE o]FAH 52 Al dolH
Al HeolEelA of #ed 7k glek wEbA o]
glol&e] A7lE st st A 7P wimst
A ARE R iz olEAAER Holed s
Shojof Wl aA 7galo] Ay st 7y

A z@e AEAT 98 0 o2 i
H

maxSize, Object gL)
1: If heap.Size < maxSize

2 if a gl object is in hashTable

3 update a gL data to hashTable
4: update a gL data to heap

5 else

6: add a gL to heap

7 add a gL to hashTable

8

9

i

AR EEHOoR $ & 5 oglth £ AdelAe Snd it
else
o] 31 s Pr“lﬂ% 2357 $8]  ObjectUpdate 10 rootObj <- a root element of heap
o Ale3gd 11: delete rootObj from heap
TimeMinHea F&-8ke. - ObjectUpdateTime 12: delete rootObj from hashTable
MinHeap> 7841 AIZF 36 7] 3.2 3}l Object 13: add obj to heap
ID %<& valueZ 7FA&= Minimum Heapelt}. 7841 14f add obj to hashTable
) B 15: update rootObj data

AlZFS Min Heapl 2 FX|3hH FE-Zo &= 3 16 end if

A 3 2 7 oEE A9 Al AIZE Frol
AN Ak, FERE JE o] FAAE P

£ 5. 742 Aol A oy siAl HolE

Object ID Last Update Time Recent Update Time | Last Update Position | Recent Update Position
002 10:23:11 - <52, 52> -
005 10:23:10 - <21, 838> -
006 10:23:09 - <5, 75> -
£ 6. 7821 Fo] 732 HolE 3)A] EHlolE

Object ID Last Update Time Recent Update Time | Last Update Position | Recent Update Position

002 10:23:19 - <63, 56> -

005 10:23:09 10:23:14 <21, 88> <26, 81>

006 10:23:15 - <14, 65> -
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