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In this paper, we propose an indexing scheme to re-
trieve distributed RDF data efficiently. The proposed
scheme maps RDF triples that compose RDF data into
a three-dimensional hash space and introduces bit
flags to indicate the existence of RDF triples in the
hash space. Before processing the RDF triples, the
scheme eliminates unneccessary triples by performing
bit operations on the bit flags. This makes it possible
to process RDF queries including those with join oper-
ations efficiently.
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Fig. 1 A three-dimensional hash space (RDFCube).
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Fig. 2 Storing RDFCube onto a distributed hash table.

Algorithm 1: 00000
Input: set of triples T

1 foreachteT do
cell [i, j,K] «

getCell(hash( t.sub , hash( t.pre) , hash( t.obj))
if onBit( [i, *, ], (j,K)) is O then

onBit( [+, j, *], (i,K))

onBit( [+, * K], (i, J))

S U W

go0oooboobooobooboboobobooboboooo
ooooboooo

oooooo [o,321000000O0 RDFOOOOOoOOO
0000000000 [0,%+]0[+3,#]0[+%2] 0000000
03202 (3200000 100000000 bits([0, #, «])0
bits([+, 3, «) O bits([,+ 2)) 000 000000000000 @00
000000 [0,%+]0[+3,«0[++2] 000000000000
13040900000000000 successor 0000 N140 N4O
NIOOOOOOOOOoOOoOoooDO NT4ON4AONIODOOoDoOooOod
bits([0, =, #]) O bits([, 3, x]) 0 bits([+,*,2)) D00 O0O0O000000O

00 0bit(0,3,2]) 0000000 ORDFCube DHT 00 00 0
0000 [0, O[3, #]0[++2] 00000000000 lookup
00000000000RO00O[+3,«] 000000 000 N6
0Jo0d0oooObOoObOO000ooDbOoObOO0o0o0oooooooooa
0000000 bits(+3,«) 0000000000000

[0,3,0] [0,3,1] [0.3.2] [0,3,3] 0010
bits| 1301 [1.31] [132] [1.33] 0 00O
[2,3,0] [23.1] [23.2 [233] 0 00O
[3,3,0] [3.31] [3.3.2] [3.33] 0 00O

bits([(0,3,2]) 0 1000000000000000000 [0,3,2]
0000000000000000000000000

33 DOO0OO

RDFCube DHT 000000000 Algorithm@OO0O 0
000000000000000000000000000000
000000000000000000000000000002-3
00000000000000000000 [i,j,K O getCell
00000000004-6000000 [i,j,K 00000 1000
0000000000000bits(i,j,K)0 10000000000
00 [i,*+] [+ },#] [++K 0000000000 O0O000 lookup
0000000000000000000000 (j,K @,k (@, j) 0
00001000000

000000000 (KOGKOGj)00000 10000
O0O0OonBit 00O0OOOOonBit 0O00O0RDFCube DHT
0000 lookup 000000000000000000O000
loockup 00 0000000000000 O0O00O0O0O0OO0O
000000000000RDFCube DHTOOOOOODOOOO
000000000000000000000000000000
000000000000000000000000000000
0000000000000000000000000

0000000000 Letters Vol. 4, No. 4



g

DBSJ Letters Vol. 4, No. 4

Algorithm 2: 00000
Input: set of cells C
Output: set of bits B

1 B<0
2 if C is a cell matrix then
| B« getBitMatrix( C)

w

4 else if C is a cell sequence then
5 lookup key key < createKey( C)
6 set of coordinates S « createCoordinatesSet( key, C)
7 B « extractBitSeq( key, S)
8 else
9 foreach cell ce C do
10 lookup key key < createKey( c)
11 coordinates (X, y) « createCoordinates( key, ©)
12 B « B U extractBit( key, (X, )

13 return B
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