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Abstract Resource description framework (RDF) is a metadata model and information description specification recommended by
W3C, which is widely used in various fields. To track changes in RDF data over time,temporal information is introduced into the
RDF framework. With the rapid growth of temporal RDF data, effective management of temporal RDF data is necessary. A rea-
sonable index mechanism can achieve efficient storage and query of data. In this paper,we first present a temporal RDF data mo-
del. We propose a specific one-dimensional coding scheme, which represent temporal data simply and extend the existing RDF data
model with lower overhead. Furthermore, we present its two levels of indexes based on neighborhood structure. The first one uses
dynamic counting filter to index the neighborhood information of the node,and the second builds the B+ tree to index the tempo-
ral RDF data related to each node. Moreover,large-scale temporal RDF data can be updated. Experimental results show that the
proposed method is around 35% better than the comparison method in most cases,and it is scalable and effective.
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4.2 ZE5|EH|

BYE 1 45 TIPS RDF U R g1 gt . & kil
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RO IF N BAGE RURAEAR A AR 28 4R L HKE X 1 I 25 =50 4R
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WORBI AN bR W i — N8 EE bf. triple T, H
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I 45 i 25 RDF U T 44 )7 1S A B0 b (L 1 P
17,18 47),
ik 1 Roltadak
A < 25 4 RDF 8848 S
AR BR AN S = TR T IR I B A SO R S
1. for tripleT<—1 to S do / * i P I R 15 B TS =04 * /
. nodeString<— getNode(tripleT)

. predicate<—getPredicate(tripleT)

= w N

. node<-CreateNode(nodeString)

21

. node. setNodeld()
. node. addNeighbor(predicate)
. node. addTripleT (tripleT)

. nodeList. add(node)

© oo NN o

.end
10. for node<—nodeList. get(0) to nodeList. size() do/ * i JJi fif 4 %5
RRBI BGOSR RIS =504l + /
11. degreeOfNode<—node. getNeighbor. size()
12. def<CreateDCFilter(degreeOfNode)
13. def. tripleT<-node. getTriple TO)
14. for predicate<—node. getNeighbor(). get(0) to node. getNeighbor().
size() do

15. def. add(predicate)
16. end
17. insertIntoDataBase(node. get Triple TO))
18. writeIntoFile(dc)
19. end

b b FE T # R A A RDF 4040 b 9 1 47
5T 43 38 Sk I A PR B0 SR B 57 ) i () B B S T G 20 8
WA G AR RBBIE e b, X — i B A (@t ny, X
SEVFTRATTRE 5 52 0 b Xt O AT BT B AE
4.3 ZHs|pydEdp

A SCHE PR 51 5 R ] LA ST X Bl AT TR . AR aE
A7 R 4 AR 55 8 4 B o XoF s 285 DU o 21 38 330 4T R 5 A A s
PRI . B9k 2 45 T S RDF S08E U m s 80040 i vk
BYSRVESE B . A T T SO B B BHE A L Al e Y
AL EIBNE S RSB 2 P 1 -3 1), &
G REE ARG PN R PR G ARAE B AR, WK 45 s% R
DCF mviZ 321 A5 2 B W 5 1 5088 A (B 3 1 sk 2 15 9F BB
B4 SO B DCF 45 [n] (9 5048 48 vh i 808 (506 2 i s 4—7
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A1) s 5 ANAFAE U R 37 ) 285 s A i DCT 251 30335 M B (L
B2 RS 8—16 17) . HJE 0 B R B 51 S EAT A
FROET AT MR (A 2 e 17— 19 47) . B &
AR AR 10 e S I B i A B AR U B B R S
Bk 2 BB W BR S E 2

A T I S 4 0 RDF 4 S

i < 2 A ) R

1. for tripleT<-1 to S do

2. nodeString<—getNode(tripleT)

3. predicate<—getPredicate(tripleT)

4. if isExist(nodeString)

. then dcf<—node. getDCFilter()

wl

. dcf. updateTripleT (tripleT)
. dcf. update(predicate)

. else if addData is true

© 0 N o>

. then node<—CreateNode(nodeString)
10. node. setNodeld()
11. node. addNeighbor(predicate)
12. node. addTriple T (tripleT)
13. nodeList. add(node)
14. def<—CreateDCFilter()
15. dcf. tripleT<—node. getTripleT ()
16. dcf. add(predicate)
17. updateDataBase(S)
18. updateFile(dcf)
19. end
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Fig. 6 Overall structure

5.2 #TEELY

FEXF IS RDF S04 8 47 25 3 40 25X — [y Be v, 25 0 i A
E 4 SPARQL #rif) Q I S 4 T 4k, b Fmf
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Final Results
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Fig. 7 Cross-filtered query
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Fig. 8 Two-layer filter query

5.2.1 RXEEEZW

FE 3R T A X iR A TR . S A R A AT
fEdT, LIRS = eI U 46 & BGP Rt S E B AHRE T,
AT T A A BOE AT i (B 3 sl 1—3 1) . #&
S5 TR HCE P v 43 S5 0 T D 24 SRHEAT AR 45 20 R = T 4 AR
G MG RO A G S A 25 A e HE T S e (B
3HIEE 4—10 7). B IIBRIF R B4R R 518 4
R T FEIP AL B R T i & RDF B,
ik 3 Xk E
LW NS - QTiIE TN
A A 2R
1. bgp<-QueryParser. getBGp()
2. tList<-QueryParser. getT ()
3. tList. enCode()
4. for tp<—1 to bgp do

. resBgp<—queryInDataBase(tp)

o

6. end
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7. for tid<—1 to tList. size() do
8. resT<—queryInDataBase(tid)
9. end
10. return join(resBgp,resT)
5.2.2 Z@itikE A

SR 4 X YO A W R AT TR, e X
A BT AL B I DS B S n AR S AR R
Tt Il 55 370 2 5 2 A I A i) 465 i 78 o S 0 I ) 4R B 3 A A A
LER AT 1—415) . AR EBERFIEANFT,
20 ELAS 2 A ) 25 ) A8 S 45 A 2 IR S 2 A AR BRI AR 4 1Y
THEWE R %A S AR 2 AT (WS 4 PSR 5 — 14
7). BJa A5 EUE 2 0 B0 R i 45 2R 4 v 2 i A o T
SR = T0HH KA B A9 25 R AT e e S5 A A s (L5
4 PSR 15,16 17) . 45T ok X ] & 4% B EAT o 4L ik
WS RDF 08l h i 25 8O N &5 R EHON DL s
Y T Ky M D 5i ) 4B R S RS R B O(N x D)5 7
BRG] R SAE B A B OUoghD , B I & Y
IR F RN OCN * D+ loghD) o %5805 AT AR SCHE H 1Y
R BERIEAT 255 PRAY
ik 4 gl &meEk
A ABIER F] defIndex, I A A queryString
iy AR
1. bgp<—QueryParser. getBGp()
2. ptList<-QueryParser. getPTO
. ptList. enCodeT ()

= W

. valNeighbor<-QueryParser. getValNeighbor()

ot

. for val<=1 to valNeighbor. size() do
6. for def<—1 to dcflndex do

7. flag—FALSE

8. for Neighbor<—1 to val. getNeighbor(). size() do
9 flag<—Dcf. search(Neighbor)
10. end

11. if flag is true

12. then res. add(dcf. getTripleld)
13. end

14. end

15. res<—queryIlnDatabase(res, ptList)

16. return postProcess(res)
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Table 2 Dataset and characteristics

Dataset Number Of Size of Number

triples /10° datasets/MB of nodes
DS1 1 14. 8 5597
DS2 2 29.0 11165
DS3 3 43.6 16378
DS4 5 70.0 26804
DS5 8 115.6 35020
DS6 10 139.7 41785
DS7 15 213.2 65635
DS8 20 275.2 86950

AN FRATE L A PSR 2SR AR 3. 1D B, i — A
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* 3 A RRRE

Table 3 Query and characteristics
Number of Number of
Query Type BGPs variables
Q1 Linear 2 3
Q2 Star 7 8
Q3 Snowflake 13 10
Q4 Complex 18 14
Q5 Star 7 8
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Fig. 9 Storage space of index on different datasets
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