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Storage and query processing for semi-structured
spatio-temporal data in HBase

FENG Xiaosheng, ZHANG Chong, CHEN Xiaoying, TANG Jiuyang, GE Bin
('The Key Laboratory of Information System Engineering, National University of Defense Technology, Changsha 410073, China)
Abstract; A study about how to effectively achieve semi-structured spatio-temporal data storage and query in HBase was carried out. The formal
description of the problem was issued; the HBase semi-structured spatio-temporal storage model was proposed by using a semi-structured approach
TwigStack. On this basis, semi-structured spatio-temporal range query and kNN queries were carried out. An experiment was made in terms of real
data and a comparison was made with MongoDB which needs higher hardware configuration, the results show that the performance of semi-structured
spatio-temporal query algorithm is similar to MongoDB in the machine with general configuration, so that it has the advantage in the practical application.
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Alg. 1 Algorithm for spatio-temporal range queries

Input: (¢, ,t,)// i ] &1
R, = (e.r)/ /2 Bt
xq//XPath 271 &4
Output ; xFileSet/ /75 1H) 25 F 51
Begin
H, = intersectHilbert (R,) ;
serverList = lookupMeta(H,) ;

foreach server in serverList

1
2
3
4
5. itemSet<—server. lookupByTimelndex(t ,t,,)
6 endfor

7 P =decom(xq)

8 foreach path in P

0. xFile = queryPath ( path)

10. if xFile. isSatisfied(t,,t,,,R,) then

11. xFileSet«—xFile

12. endif

13. endfor

14.  xFileSet = mergePath( xFileSet)

15.  return xFileSet
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AT T3 0 B8 0 AT AN 249 59 B 4 DAL BEAS G-
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min(d, ,d,,d;,d,), otherwise
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H s )T L (BRI ) 8 cell (ALI2HETE ) 3] ¢ HYRE
BITHFHRSIICR  AWOIBC 55— ou R IF R8T,
TG N cell MK cell Hp A5 I [A] 25K B SCRS M
HBase 1 H FF-48 A BAS , SR )5 FRKF 3% cell (145
Jai cell 4 A BN S5 25 J0 R S SCARY, W)
TwigStack F75 | BT 2% SRS & AT 5 vg A1 %
K AFE W AR I 25 3R 51 2, I Ik 48 R A
FARF) kA, W IEPEIRR 255153

BLVEHIN R 56 2 A7 R0 iR A e RS PO,
55 3 ATENLAT AL g FIERY cell, 2 4 1R cell
FEABNS PO, BE RN 8 g 5% cell Z AR
B, NER S AT 0T R , ANBRE PQ R TTER B (56 6
1) ARG FIWT, 5 2 cell 28RS (26 7 47) , WA H]
IfE) R 5 BRI cell N R4 ARAT A I E] A5 19 32
(25 8 47) , JE I G wFileSet , SR J5 ¥ xFileSet
BN SCR A PQ (45 10 47) , AR5 4 24T cell
AIARJE cell 2P A PQ (5 12 225 15 17) 545 1
BAS 1Y o0 2R 2 AL 2 SO, IR 4 B 5 A BR KR
isSatisfied F| K% R Z 151 & XPath #5if] xg (5
17 47 ), ¥ 06 2 S5 W I A S5 SR 4R Qlist, 47 Qlist
KN ke, W25 RAEFR

HiE2 NN EAEE
Alg.2  Algorithm for NN queries

Input: (¢, ,1,.)// B 40
q=(x,,y,)//5 A5

k/ /R 1Bl A5 R AR
xq//XPath 251 &1

Output: Qlist //#IEERIF
1. Begin
2. PQ=Q //WIGATHFRAL BB
3. cellyyy = coorToCell(x, ,y,)
4. PQ. enqueue(cell, ;, ,d(q,cell,;in))
5.  while PQ# &
6. element = PQ). dequeue( ) ;
7. if element is typeof cell then
8. aFileSet = getX FilesbyTimelndex (element, ( t,,

L)) s
9. foreach xFile in xFileSet
10. PQ. enqueue( xFile ,d(q,xFile. R) )
11. endfor
12. CellSet = getNeighborCells( element. center) ;
13. foreach cell in CellSet
14. PQ. enqueue( cell ,d(q,cell) )
15. endfor
16. else//element is typeof xFile object
17. if element. isSatisfied(element ,xq) then
18. Qlist. add( element) ;
19. if Qlist. size( ) = =k then
20. return Qlist
21. endif
22. endif
23. endif

24. endwhile
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