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Abstract: The ability to perform complex reasoning on semantic data streams génerated by sensors has recently become
an important research area in the Semantic Web community. Clirrently, most RDF stream processing systems are
implemented based on SPARQL (W3C Standard Protocol and RDF Query Language), but these engines have limitations
in capturing complex user requirements and processing complex reasoning tasks. In response to this problem, this study
combines and extends Answer Set Programming (ASP) technology for continuous processing of RDF streams. In order to
verify the effectiveness of this fnethod, we firstly take the smart home ontology as the experimental object, and analyze
the common characteristics and complex events between the sensor devices to build the ontology library; then generate
instance objects based on the ontology library and generate RDF data stream through middleware. Next, through
extending ASP, making full use of its expression, and reasoning capabilities and reducing the reasoning time, a window
partitioning strategy for the RDF stream in this method is designed. The static knowledge base is selectively loaded
according to the user’s request. Finally, the comparison with Sparkwave and Laser through experiments proves the
performance advantage of this method in terms of latency and memory.
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TR 2. 9 ASP
PrefixClause — # prefix prefixName:<IRI[>;
FromStreamClause — from stream streamIRI window;
Window — Time-basedWindow | Tuple-baseWindow
Time-baseWindow — [time number TimeUnit
step number TimeUnit]
TimeUnit > d |h|m|s|ms

Tuple-basedWindow — [count number step number]
FromClause — #from <knowledge base>;

RuleClause — ASP rules;
OutputClause — #show predicateSymbol/number;

BEAh, FEHERE 2 J5 75 EER f 4 5 R, O o i
1EHA)TE OutputClause H1 58 X, HAF B %= predicate
Symbol HJZ#{ number k7€, ¥4 number=2 i}, ASPR 5]
Sl K (B0, predicateSymbol(S, O)) =
Je4L (15140, <8, predicateSymbol, 0'>);#ﬁfﬁﬁﬂh (A ERAR
%L B0 I ] RStream BRI (61101, <8,
predicateSybol, O>, ).

4 F SR
4.1 LIGHE

AT LA B 5K R B P AR R N SEER R R,
AAREE G RDF 524, b B B3R, 6. BRI
o R SE 21 N2, LU AT BAE B (Location) [
5N, 1S ANBIEAT A, H AT DR SEBx 7 SRAT =&
. UL Device B AR A Al A8 B s B g, g
T 200 AR B A% 5T B RDF 50808 . Qi B A5 I 4%,

Pl temperature In. temperature Out 737 R 78 = W 4k |

RN R, BT RN & i . AR B SE A A TR A
£ SmartHome.owl U1, JE41E 1000 Ji% RDF =
JGH, ARG I Kafka #2544 & RDF i, DLORIE S
— VRSB AR BIAR IR FLIN 1) E K.
4.2 THEIER

FEHEAT T U ) RDF 3 3030 (0 2 70 HE B 72
W, SLER PR AR AR OO, DR R I AR bR AT
P, 732 BB (ms) F A A7 (MB). i aEiB 45
{1 B N I 30 21 AR R e 2 T T FE RIS TR, P9 A7V
FEN Sl 1 2 GE 0 AT I Ta) A1 o R 0L, B i
Bk PR R TR X AR bR bR B S 2 .
43 XWHE

N T AREE ASPR BERY (1A R LA K 5 4% G it HE B

B VR R I, A SR8 ASPR 5 H AT BN IRAT
HJ Sparkwave JiiACEE R 40, PLEIET ASP AL R4t
Laser /EVEREXS EL, 5 & 1E NS H LR ULE] ASP Tk
tb T Sparkwave FIA ZPE, FEMRLR AR %4+ —2. /£ RDF
PHERRR B, HEHUE LR/ 3 s AT 10 s, B 1H BOFR
rR s RS s, SRJE AR F P € B SRR A BEAT
A UDHERE. 75 AR S AL B 4T 1O e X JE A, BoE B
A MHEMEA R QIC, Q2C, JF ASP AL U ]
ALY el ASP 1B E, MAIBE N RIG, R2C,THH 3. 4
FE R, QIC 7 i B 3 PSS I AR L, I
HRLHE 000 1 s e, LAk 2 U5 4T 9. Q2C M2 3
ALk M e A, A AR B QIC A E £ 1
MR PEIE B AN, T 7 L, T R A
[ R B s 5, K AR SO SPARQL H B B 35 1) 5%
f#5* SELECT /%87 CONSTRUCT.
55 3.QIC
CONSTRUCT {?1d1 sao:hasValue ? v1. ? Id2 sao:hasValue ? v2.}
FROMSTREAM <:-- /SmartHome/temperature In>
[ range 3000ms step 1s]
FROMSTREAM <:-- /SmartHome/temperature_out>
[ range 3000ms step 1s]
FROM<http://localhost:8 080/SmartHome.ow1>
WHERE{ ? pl act:TemperatureLevel.

7p2 act:TemperatureLe\;el.

?71d1 ssn:observedProperty 7pl.

2 fdl saothasValue ? v1 .

7 1d1 ssn:observedBy temperature In.

? 1d2 ssn:observedProperty ? p2.

7 1d2 sao:hasValue ? v2 .

? 1d2 ssn:observedBy temperature Out.
H
JEH 4.RIC
#from stream <---/SmartHome/temperature In> [time 3 s

step 1s];
#from stream <---/SmartHome/temperature_ Out> [time 3 s
step 1s];
#from <dataset/SmartHome/SmartHome.owl>;
observeryBy(Id):— ssn_observedBy(Id,”_temperature In”);
observeryBy(Id):— ssn_observedBy(Id,”_temperature Out”);
result(Id, V):— observedBy(Id) , sao_hasValue(ld, V)
ssn_observedBy(Id, P),
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rdf type(P, ”ct TmperatureLevel”);

#show result / 2
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ARSI DL Sparkwave 5 ASPR AE X Lt S2i6 2%
Laser {E AWM # 1S BA BT, & HRKERN3 s
i, % F#&i# QIC(R1C), Q2C(R2C), Laser FEAIAH L
Sparkwave 1] LU H 5T ASP [ HfEEE 7 7% B IAE &L
P, R RE LR K RALH. 11T ASPR T EE Laser,
TE AT B R AR P 2 b i — 2, fEREIR B P8
2 5T, BB T ASPR Ut T Laser 3% 7853 FIH
ASP W)L AHERLE J); XS T~ ASPR 5 Sparkwave,
FEF I HAT 1 P b 8 40l 20 N J 3 1) 2.2 A5
2.5 1, (ENAFIAE EATE DT —2F (K 5. K& 6).

» =
«---e.. Laytency ASPR I Memory ASPR
---. Laytency laser mmm Memory laser
Laytency sparkwave pmmm Memory sparkwave

1 2200
1 2000
4 1800
1 1600
4 1400
4 1200
1 1000
1 800

1 600

SPHINAEIEFE (MB)
SEHJIEIR (ms)

SEAGIFA] (min)
K5 Window=3s, QIC 5 RIC

I Memory ASPR
mmm Memory laser

------ Laytency ASPR
---. Laytency laser

—— Laytency sparkwave mmmm Memory sparkwave -

1 3200
1 3000
1 2750
1 2500
1 2250
1 2000
1 1750
1 1500
1 1250
1 1000
1 750

60

50

40 |

30

“EHYIEIR (ms)

20

SFEINAEIFE (MB)

10

SEEGA] (min)

Kl 6 Window=3s, Q2C 5 R2C

M5 O R/NEE N 10s I, ZFES—NE DR AL
PFETE Z 1 RDF ¥, MIX YT QICRI1C), Q2C(R2C)
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HI1E L2, ASPR 7E Laser bR AL ARFFAL, i
DA W] R A2 #R A8 H T 21k e ISR K ASP. Tl ASPR (1
YJPAT I E 43 731 b Sparkwave 2R 3.4 581 3.3 %, N
12 EMERFFAR R PE S (Wl 7. B18). SeIR s R
ASPR TEFER AT AETEFE T THIIML T Laser A1 Sparkwave
B, 0 8E A ) A H HERE ) A, X Laser Al ASPR
HEPE 1 BRI 35 B8 RO RE I, BEAE B K/ & g m,
B H N AL B R EAEER 2, f HAERAR S5 BE R, AT LA
I ASPR A0S (R4 EEAIK E’Jﬁa&*\m(?{%ﬁ

-
+---s.. Laytency ASPR I Memory ASPR
---. Laytency laser mmm Memory laser
Laytency sparkwave mmmm Memory sparkwave

1 3500
1 3250
1 3000
1 2750
1 2500
1 2250
1 2000
1 1750
1 1500
1 1250

PN TEEFE (MB)
SEIIEIR (ms)

S BRI [A] (min)
7 Window=10s, Q1C 5 RIC

------ Laytency ASPR I Memory ASPR
---. Laytency laser mmm Memory laser
Laytency sparkwave mmmm Memory sparkwave

1 4500
1 4250
4 4000
1 3750
1 3500
1 3250
1 3000
1 2750
1 2500
1 2250
1 2000
1 1750
1 1500
1 1250

PN TETEFE (MB)
SEIJIEIR (ms)

SZESIS ] (min)

K 8 Window=10s, Q2C 5 R2C
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