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A Light-Weight Rule Engine for Context-Aware Services
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ABSTRACT

Context-aware services recognize the context of situation environments of users and provide useful services according to the context
for users. Usual rule-based systems can be used for context-aware services with the specified rules that express context information and
operations. This paper proposes a light-weight rule engine that minimizes memory consumption for resource—constrained smart things. The
rule engine manages rules at the minimum condition level, removes memories for intermediate rule matching results, and uses hash tables
to store rules and context information efficiently. The implemented engine is verified using a rule set of a mouse training system and
experiment results shows the engines consumes very little memory compared to the existing Rete algorithm with some sacrifice of
execution time.

Keywords : Context-Aware Service, Rule-Based System, Rule Engine, Rete Algorithm

http://dx.doi.org/10.3745/KTSDE.2016.5.2.59

1.M B & ATt 7|4 dFeld ARgAY] AU A S
AR} AREAE 1A AN A AY AEshE F
AV QIE{ e A 9] ~HlE AMRL #AEElE oy MAME A5 1 FHEY FH HARE ou|gth o] ¥ AEE
S NI gon, B4 MulAZ 9dte] o AAE b ARg2ter Ao e wstel] wel A& o2 TAIFET
olEl2 AAE FaEI HolHE Row o HojHES d& =°i, AHEA7L olsAY ST des & o, &7
ol g3le] A8 HRE FEFd A& THIAY A4S o EE4 gho] Wl mE AAe FAgle] WAL F
o] &3to] e} AFvd FeAE e TS E 5 A 259 o] W wo] A3 ARE WAL 43 AX
FTHIL o & Folo] ~ntE ARS AR AEU 84N ANZE JbeR dfEeAcId: ARl A Ee A
v s gTrRe] A4 dHolE 2 A9 v A Arne A7E A FE E7 ol A ”% HlolB S 58t o]= A3t
foFste] AFEtH A8 ARE o] &dte] A A AH A of A AR AAH el 7P dure HHdg A
H A5 AFgttH2].
Asl o1z] AulA: AL ndada A A HE
# o] RS 05HE ARlRFRAS) Y AU FHATATY A9 DA | _] o e °f}* 72 Bu2 T
o wol SaE 7] 2ATAI(No, 2015RIABAT036384) 3 20154 329 s AAE] g F2 Bl Zasy] wEe] Ax
st el u) A9 olste] AFHS 5 5 ; 5 =
b e e AR e a4 B, AL &4, A, ol e, 2ERA, F8Y FE
T 289 kel ol st e AAA LG TN W =3} o] thaksk =2 7|¥o] ALEE T 9t} o] 7HE
Manuscript Received : September 7, 2015 - . _ ~ - -
First Revision : October 22, 2015 ol Bd % Hgo AdoR Qs 13 suk FE 7
Accepted : October 24, 2015 N
* Cglf:ggondinchAeJthoriSanngoung Cho(sycho@hufs.ac kr) Héo] o:] 1 <& T,‘i_o]:oﬂ H 7 ]—7§' %O] /\}%ﬂl’ 9/1]:]'[3] ﬁa}



o

60 FEMEISS=2A/AZER0 H HIOIH &% M5T HM2=(2016. 2)

719k Al2~El(rule-based system) IF-THEN #eje] 13 Tol 2AS s Ao Fdsjor @ 2 (action) s
& Abgste] IF xxdo] &% o THEN €749 52 +3 Mgttt [F 82 T=eof & vt x23s 7+
< BAEY olgd FAEY IS FE dF(inference Aom THEN T#¢ 2% Al~" o o2 WusE ¥
Engine) 6 & A &A 07 Wrfete] x7d we $4& 53 A AG Alz="e] dag 54 FAE n|siy EeR
SR rH4]l A8 Q1A A9 A SddE 48 WSt 718 4 vk 93 7R A 2R A" G E Bt
o2 Auj2 AF FR TS AR AAdste] ¢E aglom AEE e JE Ee Alxgle] e W
= A% ARE wEow [F 208 wEIe FHES 2 of we} RS0l HAEY e FFEHE A& o}
of FX& FTAAIIAU M|~ ARE ATt Fste A4S FAGTh FE 7N A x" FPS Y
Rete ¢ F2 137 7|9k A2l 22 A& 93 A wBE 7HE AFsE 3 vlZ(ule memory), Al
7b dwrARl dargFoltH5]. Rete ¥nElFS thyget & ~¥ JeE Agste 24 wEE(working memory), L]
& opf A ALE Thest HEA g FolAR X & I F HMEYE VIRe R A" e mE A3 73
S5 w2A ] skl HEYE wo] A5ty wi & FEIE FE d¥oz FAHG]
Aol AgtE]o] Qe A|2EoA FAE7|d oEFo] 9l Al2¥l e BRSS9l Aol Aeste A 2
ool s FES] ¢ s AT 4F < 71 98lA, g 208 2t 2E 7359 LHSE 2
A Ay 2ol Agaty] g AT qsiA AdEo] gt HEE e BE e gES /I AAEE AYe g2 7
[6-101.  AZke AR 3tk Rete SdEHE 7o 3 RE
o= AL 8 v &7kl A2 A|2FldA BES old 8 AE 73 UEYIgE dolE Fx
23 A Mul2E AFs] gk qrA 76k Al x"e] Ao zn 2 wA 2AAs wstE TR AT a5
2 313 AW (LwRE: Light-weight Rule Engine)] A<} o] 7|E LduglZo] Blef w$ wE £33 22 Kl
el giste] 71%3th LwREE 719 743 dzle] v} th Rete @arg]FolAe= o3 vikels 3 4oz B
of wxgle] AgFS Adg AA ALY F dEF A HaAY 2710 13 UEQAE FF37] At AMEEHY
o g F2s st FHER o]Fozl A AA T4 Allle Al=dle @A de ARE Adste A4
&8 1A MR|~E AFE F JEF ECA(Event-Condition- Wz e} 3] WEHA AFEsle] F2eit)
Action) Z2& ALt ECA 22L& B9 4X 9 ¥ ARE YEde tYdd WeEe Al2g oA 29
A (Event)o] #HAS wl A9 el 27 (Condition)& W&y 92(WME: Working Memory Element)® thFo]%l
glsta BE X3l FZHUS W T (Action)E T k. WMET Al~8lE T4 A9 AMd(fac) 52 T4
gtk ojEgh B REe Alxglo] AIQlE el Ho ARde AR A (attribute)¥ I Fh(value)e] %o
A 7 ULE st AA A=He EFed FYE & 2 749 Fig. 12 &9 vzg He F /e WMES
oli &Aoo =&aA FrH11-12]. Mouse E}J¢l micky A9 Food EFYSl cheese AAE

[¢)
Aorst= LwRES #H7te #7 Adse

3k HolFth mickys oA HAE YERNE preLoc 43 3
Aol A9 HEol wet Aol S e oY ANES PE 7HA 3 A ShuE g¥stn glod A4 95 e
Aost= #H T8 A|2"(MTS: Mouse Training system)< e curLoce S #S 7FA L 9ttt cheesex= S $1X ¢l
o] gatglom 7]E¢ Rete LREEFS o] &3 7 < ov Small Z7]2 7HX 1 Ytk
Hlake] APSrme 25 EsE wAT 44 A2 et
e e e = -
B owRol 2L then 2l 2% A= Rete otilg] = Working Memory
3 71E B Aol Yetel Myt 39614 LwRES Mouse: micky | | Eood: cheese
9% 4 B P43 LwRES) 32 BWe £de A e location: S
o disl Awath 4gel s FRE Axge) AF} 49 age: 2 size: Small
$7S sty AE AxE /&3 nx gz 54 :
M B =R A2y &4 g 7&dh

Fig. 1. Working memory element example

2, A A7 Rete ¢ig]Ze] 72 WEYAE ved 122 14

gu) oo YEeg29) e ez T8 Fig. 2

2.1 Rete &12|F = A9 o] X7t P AAe] o] &Alo] Fel 9

T2 7wk A|z~€e A4S [F-THEN deje] 749 3 ow 5@ 58 AL 72 do} oo Aoahs 72 yEeg
gto g F#eh IF +E(LHS: Left Hand Side)dl& 73 a5 HojFrh

718k Al~glo] 4288t FAko]l Z7(condition) & A3 A AA MEYIE FE =22 S8t o A9 A

= A <3la THEN +%(RHS: Right Hand Side)ol+= IF S AXeleE €9 UEYAE FAS T AA Alole] o



Rule "TurnOnBlueLight”
IF
m : Mouse(preLoc == P)
f : Food(location == m.curlLoc)
THEN
BlueLight(state = On)
END

ocation ==
m.curLoc
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IF
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Fig. 11. Rule engine sizes of LWRE and Rete
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