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Abstract Semantic technology can search information more intelligently and accurately,and assist researchers to make
scientific decisions. Therefore, this technology has been introduced into geographic information processing and formed a
geo-query language GeoSPARQL based on RDF (Resource Description Framework). However, the existing application
platforms based on geographic semantic information processing adopt centralized storage and retrieval services, which
will cause the disadvantages of single node failure and poor scalability. Although researchers have proposed a variety of
methods to use peer-to-peer network to improve the reliability and scalability of application systems,these methods do
not consider the characteristics of geographic semantic data. In view of the above problems., this paper considered the
feature of geographical semantic data and optimized the storage of semantic data on the peer-to-peer network. This paper
proposed a storage and retrieval scheme based on content addressed network,and also improved the retrieval efficiency
of semantic data by mapping the triple to the network according to its position. The experimental results show that the
proposed scheme has good expansibility, and the query efficiency of topology relation is superior to the existing

schemes.
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(geo,geo: hasGeometry, Circle)

(geo,geo:Center, pointE)

(geo,geo:radius,60)

(pointE, geo: hasGeometry, Point)

(pointE, geo: LocatedX,60)

(pointE, geo: LocatedY,75)
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Fig. 1 Structure of node
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Procedure locate_trilpe({s,p,0),O,bootstratp)

{
1. s=extract({s,p,o0));//FEH BT 5 09 & AR (5 BRI £ 18 s

2. (si»pi-0p) =extract(s, O) 5 //HEH O T PAT 5 s G =04

3. (x,y) =extractLocation({s;,p;»0;)) 3 / /4B B A B

4. if isComplete(x,y) = false

5. (x,y)=createVirtualCoordinate(s) ; //HR i 2% Fx 4= 55 k2 $0 AL b
6. end if

7.if (x,y) in bootstrap

8. return bootstrap;

9. else peer=RouteToFind(x,y)

10. return peer;
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11. end if
}
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Table 1  Query classification of geo-semantic data
FE EH 5 H R R iE L
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Q2 geo: Name
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Q3 geol : Name, P

geo2: Name

ot geol : Name, P

geo2 : Coordinate(x,y)

Qs geol : Coordinate(x,y) » B R A

geo2 : Coordinate(x,y)

geo: Name, R IR A KAy A AR A A
Qs geo: Coordinate(x,y) » 338 3 A%, 48 5 23 56 |, 3R 1 S8
topological relation 4 R P S

range KRAWMEXNF M ESL
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SELECT =
WHERE {

circleA ?7p ?s.
?7s geo: LocatedX “37.5”.

?s geo:LocatedY “37.5”

LR F H, Query il AT 25 45 42 IR X5 A B cir-
cleA MIMRAR(37.5,37.5) , HH T HA — MBI # M X 245 B, &
D EIER A circleA T RHFNC R AL FIWHFROC R BIIL R
SRR A A 5 P A B AR B Y 51 T R, A T A R
BN L ES GBS G i X4, ) W it 58 %) %
IR IN R R BT BB RAE T circleA BTN EER AR A b
SRAE WA 0t 2 0 G2 R0 F 5C R A BN S5 SR A v, 53
RCC-8 BRI — 35 A3 P OC F M X R R0 TR O M A 45
RE.

A ] B b T T 52 1) 2 KB R /2 4 3R A b B X
G101 BB EC R B AR SO SR AE 20 R IR D 3 R
29 P B RS AR .
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NG MR A AW R B ROERTH Gy PIA
B Bk 1Y LU R R H I A

2 X G I 5 AR 9 ) A 1) 55 BT R R AT 32 9 % R
1% Q6.

SELECT *
WHERE {
threshold set “8”.

7sl geo:rcc8po 7s2.
7s1 geo:LocateX “537.
7s1 geo:LocateY “57”.

Filter(?s1=circleA)

treshold 4% ) B AE , 5] 1t DA A 96 35 A1) o 1T DL 4 B s A
WEH Hy 8. i A Filter SC #E 5% ) & £ ) 1Y b 20X B cir-
cleA AR A (53,57 H HE Bl A W 4R M SC R POCHZE) &
F, BRMNIISWAM K ERN circleA 1T A 1 IL(E B
SRIGIT IR IAT 22 %) B ML, A5 119 JGOTT IR s £ i) T 2T F
AT AL 38 25 5 573 a5 09 o A 4R S 5 L 7R 5 A 4B Y s P BT
AR 0 A 3 0], 23K B A i B . B Ay 92 B A A o
%2 FiR .

Bk 2 ZXQEHIMNLEAREE
A A HIER] Q6,5 T4 4 bootstrap, £ ] 2 4L routeLayers
it - A ) 45 R 4E Result

Procedure multi_objects_range_query(Q6,bootstrap,routelayers)

{
1. queryObject = parse(Q6) ; //fift M 2% 1f) i )
2. name= queryObject. name; / /3 Bl £ Fx
3. (x,y) =queryObject. coordinate; / /3 UL # 155 B
4. topo= queryObject. topo; //FEF K R
5. threshold= queryObject. threshold; / /3K B 2F iy B
6. geoObject=findInfo(name, (x.y)) ; //3k B FiE L AE B
7. while routeLayers<C = threshold / /& [l ¥ i
8. G=bootstrap. searchAllGeo) 5 //#k BT 5, b fr A i B X 5
9. for all geo in G
10. relation=computeRelation(geo, queryObject) ; // FI i i Fh & £
11. if relation=topo //fF& #iFh & MM A 45 5L 4R
12. Result. add(geo) ;
13. end if
14.  end for
15.  routelLayers ++;
16.  multiBroadcast(bootstrap. neighbors) ;//Z %) &2 if]
17. end while
}
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