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Construction of distributed spatial-temporal correlation service

network and its application to IOT service discovery
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Abstract: With the rapid increase in the number of IOT (Internet of Things) services, distributed
management of IOT services is an inevitable trend. Quick discovery of a set of 10T services based on
spatial-temporal properties is the primary issue in the management and use of IOT services. The traditional
method of service discovery based on syntactic or semantics usually faces a mass and isolated set of
services, and the service discovery time is closely related to the service number. Besides, the result cannot
be reused in the service discovery request with multiple iterations. To solve the above problems, this paper
proposed a method for distributed spatial-temporal properties related service network building, using the
paradigmatic relations of spatial-temporal properties to build service connection relationship between the
isolated services. The services were organized and managed by constructing spatial-temporal related service
network. The focus of this research was on the construction and evolution of spatial-temporal related

service network in distributed environment. Finally, the rapid discovery of services based on service
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network was discussed in the case of highway emergency handling scenario.
Keywords: 10T service; service discovery; spatial-temporal properties; service network; spatial-temporal

correlation service network
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Fig. 1 Scenario of highway emergency

T v A R B4 A% ) R ARG N 23 R SRR AR O G IR 55 . Horp i R IR o5 AR RIS, — 26 R
Fh 2% 3 1 9 5 2R A S A 55 e B il R 55 AR A5k IR 55 R S I I 55 R 55 LT R A IR 55 L RO A Ik g
S5 L T8 I 3 2 iR 55 BE A8 AN [ W 3t AR BORCHE 5 55 — 2R T RE AR 55, AR UAC 9 il i B PN ) A U AR B BEIN
B 25 A RHE AT A R R A o TR DR A3 M B S BRI s P 4 I 5 Y DR A B L T A e LA B A
P )

DTEMT 5T R 55 11 BRI S B A I 1) Ja e A 23 ) o7 5 0 1 5 AR A0 IR 55 1) 1) 23 A0 O i P 3 D 4
To KRNG5 4 /IR 55 e A Rl o JIr LA A5 B 0ok S AR IR 55 38 2 D RE R 55, Ao 22 T 455 38 I 55 ) I 2 R G T8 1k
Bt —E B A I 2GR PR TOT IR 55 455 A2 2 A e iy 1 2 [

) A% GE ) AR T8 15 B SCHEAT IR 55 ¢ LY D5 3k 368 AT RS B 9 | R RO I 55 4R A IR 55 e B ] 5 ik
55 MR SE R Y] OF HAE Z 0GR AGB #E A IR 55 A B SR th 45 R OCE 0 . L Unde [ 1 g rh O A
O3] BE 2 AR Ot R T IR 55 1) A 4RV R L R R AT IR 55 B4 4 JR R AR A AR TG U T A S A B I Ak
PEER . Xt St — 2B 0 W A B AR R 55 22 TR A7 A — RE A I 25 AH OGO 2%+ B 0 2 430 B 2 3 0l e e 30T 1 AL 2%
vl BT 225 P8R 55 22 () B 2 8] RS L S 22 IR 55 14 T R S BRIV RTS8 5% e 0 A WA Bl ol Il 55 L B 1Rk Ik
%5 VB M gs A 2 A MR 55 Z TAIAT AR I 28 AR 56 OQ 2R ] A B 55 =2 M) A I 2 O 3k 5 AR I 1R A 20 i A5 ol
P A TOT MR 55 M TC 7728 0 A7 T o 2 00 A 2 — 2 I 25 AH G IR 55 0 245 J2 4 T IR 55 4 B0 250 3 L i ol 1 O
[F)

3) I 55 14 73 A1 3RS B PR 8 R 55 190 2% ) A S L TP BN A2

2 H=EXRSMEER

TE IR W BRI v, i 55 040 B[] R0 2 ] o7 8 Ja PR A0 A 1l A e 95 2 B A) O B i 1 5 8 k3 IR 55 114 i 2 g
B A% PR 07 8 1) — 2 IR 55 . Ry 1 iR DRI Ak il 55 i BT R 1 R T 8 [ 2L, 1 2 AR AR I 48 DG I O 2 0 IR 45 i
AT 2L Ay 2 O R 5 A 1) 1) 25 A DG IR 55 90 2%, SR I o IR 55 R 1) JEL 2 Al g T 618 3l 7 -5 4 T 2t DA 9 20 il
55 FUBEXS MR 55 A AR B . IR 55 BRI 55 A I PR G i B Al R BN IRFAETS RGN RS, A
B e e SO S5 B I S AR OC TR M L AR B A IR 55 BRI BB T — A I s R O R P 0 R 55 1A O AR I
Fenly b — 2Pt 7 A A DG Rk 55 I g AR A
2.1 HENZTEMEH IOT REED

HEGAE TOT JiR 55 #5584 J7 T /Y WF 58 K 2 25 08 W0 3k M0 5 o5 L 2R 52 5 I 55 19 4 OC & be A i Y 1y 2
DPWS ' (devices profile for web services) ., &% L T 545 MR 55 2 [0 A BLAE o H & LASE IR 4 A ol
Py X0 059 iz 55 4 by AR B 45 1) — FR 43 BEAT $ 3, TCVE AR U s 1 3k 2 A e SR AR A) — AR 55 i S 0L . E T FE R



%7 HERH F. oA EHERERNEHERLEIOT RE KNP 5 R 9

FH B T7 2 02 W MR 55 5 SEAR B 48 43 TR IR L 7 T & 22 ) 1 N7 DG B OC 32, AR R A S 40k 1 IR 55 MR 55 VR T 77 S 44
Beae 1 I s M OGS M TR 2238 ok S R B A 1 A6 R AT R ) SR P EA T R R

OWL-SW R —Fi T Web IR 55 18 A RIE 5, HATAE TOT IR 55 38 77 w73 98 FLBE BR B4 3 A4
#8473 : DServiceProfile, H T 36 I IRk 55 1Y DI RE , 8 LR 55 09 24 5 H 3 i A/ 0 38 S0 @ ServiceModel , 1 &
IR 55 1) ELAR S B A TT , a SCHn A FTE H 1 280 @ ServiceGrounding s & S P 5 il 55 28 B B9 40795 L AL FE A
H i S E5 . RN ARG b, Ik 5% 2 AR IR A2 BR A SEAR IR 55 o0 £ AL 58 Web IR 55 S IR, IR AE 26 4% IR
55 fi SRR I H 2 I AR A L /N W R AR (] I AT T ORI L RE 8 R AL e Web IR 55, BT LASCH

HE H EAE OWL-S BEAYEER b4 58 A 55 0 i 28 A G T 4 il 2 B
+type:string

+spatialX:number i

+temporalStart:dateTime
+temporalend:dateTime

B2 HANZEMSEHN 0T REER

Fig. 2 10T service model with spatial-temporal properties
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Fig. 3 Examples of spatial-temporal properties related service network
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Fig. 4 Distributed architecture of service registries
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Table 1 Some services in the Scenario of highway emergency
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