AT 455 3 1 Moa oM = Mt KR FE ok Vol. 47 No. 3
2015 4E 6 H Journal of Nanjing University of Aeronautics & Astronautics Jun. 2015

DOI:10. 16356/j. 1005-2615. 2015. 03. 015

ZIBERBRMINET RIFID EAFHRNEE

ZHE FA#H ITER® ImW Kk & E &
L R 25 0 T k2 80 BB 55 B R 3 210016
2. B RAL K SRR S H AR T I £ 150080)

HE . L AL H 92 5 (Radio frequency identification, RFID) # K 4 & J& ik & fe ¥ F /3 8 i@ #), A L4+ RFID
HBHEAFM AP ORTHIBEEE E S RFIETA RSN fo X, A2 HF T T L Fh, @&
it 3¢ REID F 469 5 A e 4L 22, ) A 0 69 J& B REID F4Ra940 3t 5 A FH st /7 A 2 48 A & 22, 4 4% Cascadia
243 RFID X EHFHIEE5HMNAL R THAFH BT BOFHEN Tk, RETERAGY RPATHRE T
BBRAE G FHAE N ok A Bk m A E AR R FAMATE 6 REID 2 & FH4 AR R 47T MELN. 58
LREWAILIE e RFID £ & F4-40 0 Lk e B 845 R Es 2K, PR 5 T RFID & ke ATk,
KR AR RAN LR F e FA4RA L F ok

FE S ES:TP393 XHIRERL A XEHS:1005-2615(2015)03-0412-09

Operation and Detection Algorithm of Composite Event of
RFID in Multi-Context Aware Environment

Li Bohan', Li Dongjing', Wang Xueliang®, Liu Yali', Zhang Chao', Xia Bin'
(1. College of Computer Science & Technology, Nanjing University of
Aeronautics & Astronautics, Nanjing, 210016, China;

2. College of Information Science and Technology., Heilongjiang University, Harbin, 150080, China)

Abstract ; With the development of radio frequency identification (RFID) technology, RFID data process-
ing technique grows rapidly in demand in the multi-context aware environment. According to the charac-
teristics of RFID data, the event-centric event model is built. Composite events are abstracted by analy-
zing and processing the raw RFID data. And then the abstract low events can be monitored by RFID e-
vent detection. With the base of event specifying and detecting of RFID data in Cascadia, the integrated
event operators and the main idea of detection algorithms are given based on event parsed tree. The de-
tailed event detection algorithms are presented in the different constraint executing circumstances. The
theoretic analyses of the algorithms are also given accordingly. Furthermore, the RFID composite event
detection model using event parse graph is explained by the applied examples. The experimental results
indicate the efficiency and effectiveness of the algorithms in three varied constraint environments in
RFID data management,
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Output; parameter_list; / * H XS LK tag FLICH| F
x/

begin

case branch_node: / = AR4EMIN 1.2 F1IX 57 5 14 B4 ot 47

x/
AND:.
if node /& LPE then
if E, 43K # 0 then
for E, FIpEF—4 e W2 (2_sCe, )<<t _sCe;) N\ (2 e
(e;)<<t_e(ey))do
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NOT:.
if node /& LPE then
W er BBTINSER tag IRINE E, #5135
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for E, RGN e, R (L _ele,) <<t e
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A A
call Detect _Compo (node, parameter _
list) ;
end.
&% 2 Detect Compo (node, parameter
list)

Input: occur event;
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begin
i KA A SARIC AR R GE X FE A then
W RS F o R F A
/o TV S A A+ /
if 54 node AT & node parent7= () then
H1 B 2 K T4 5 node B H 2 BT 1 29 A
A2 7 5 node_praent H;
call Con_Oper_Detec (node_praent, parameter_

list) ;
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&% 3 Seq Oper_Detec (node, parameter_
list)
Input: node;

Output: parameter list;

begin

case branch_node:/ » H45H N 1,2 FXf [ 2 14 #:4E A7
*/

AND:;

if node J& LPE then
if E, %3 7%= 0 H ((Eyhead) <<t_s (e;) A (£_e
(E,;head)<t e (e;)) then
$ (<<E,head, e,>, [t s (E;head), ¢t e (e;) ]
AE B AT 1
¥ eo NE, MR TR P MER
call Seq_Detect_Compo (node, parameter_list)
else ¥ o1 BB NSEIR tag IIMAR] E, #9513
if node J& RPE then
if By 3£ 70 H(t_s(Erhead) <t_s(e;) A (1_e
(E head)<{t_e (e;)) then
¥ (<E head,e; >, [t_s (E head), t_e (e;) DAE
FNA
¥ e Ev 3RS B R B 5

call Seq_Detect_Compo (node, parameter_list) ;

else ¥ e; BUBTIMEAR tag BRIME] E, B9F1K ;5
OR:
for fEfaf Fo 4 % 4= do
W A A W F R SEIR tag A7 BIAR 515
call Seq_Detect_Compo (node, parameter_list) ;
NOT.
if node /& LPE then
W e BRI SEIE tag IRINE E, 1953
if node J& MPE then
if E; A FA0 H (t_e (ey) <t s (e;)) then
A oo BUBTINSEIR tag TINE] E. #9513
if node J& RPE then
if £, (5 3A~0 H (t_s (e;) >t e (E head)) then
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for E; IR H A e WL (L_e (e)<<t_e
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call Seq_Detect Compo (node, parameter

list) ;
else
$ (<<E head, e, e;>,[t e (E head), t_s (es)
DFRAT A
e Er B9R3K mUNT R M BR 5
call Seq_Detect_Compo(node, parameter_ list) ;
A

if node /& LPE then
FRHL node AY eid;
BIREAEAE B IC  AEA eld FIXE R E, 9 B[] 635 5K
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AR EL node [ eid;
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call Seq_Detect_Compo (node, parameter_list) ;
if node J& RPE then
if E, 33# 0 then
if (t_e (ey) <<t_s (es)) then
M BR E 092523k 15 55

if node J& LPE then
AR node [ eid;
BB HFIC . AFA eid FIXTRL E, B ] 23550
e BUBINIAR tag BNE] E, 1951355
if node /& MPE then
AR B node [ eid;
if £, WA= 0 H e, 1 eid 5 e, 1—3%L then
BT GE A0, 17 A eid FIXTR E. (19 ) 32 35
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s
1 e OB SLAE tag BIMB] E, 1951154
if node /& RPE then
if E, 3140 H (1_e (e;) <<t_s (e;)) then
RIL ey 1 eid;
¥ E, b5 e 19 eid — 009 & 2] I B 51 %
tempkE, ;
MBx E, 513R5%k
if tempE, JE4% then
¥ (<eq, . tempE; ,es >, [t_s (tempE, & 7 ¥
BT ZD . t_e (tempE, /g 2 IERZD) 1D 72 EIA &4
W tempE. ;
call Seq_ Detect _Compo (node, parameter _
list) ;
end.
ZHi% 4 Seq Detect_ Compo (node, parame-
ter_list)
Input: occur event;
Output: composite event;
begin
i AR RARIC A e REGUE LI E 2R then
WHRGE AT LA [« W Z A« /
if 97 & node YA i node_parent7 @ then
59 45 node K IE % S 5 A8 00 R
node_praent H;
call Seq_Oper_Detec (node_praent, parameter_
lis©)
end.

BEEULIH . Bk Seq_Oper_Detec 1 Seq_De-
tect_ Compo HT, case ifi41] , for 1 ¥5 1541 F1 if ] Wy
AR n] 26 0k 1, HE o AR — s A R B i
P o MRS R SOE B E E
FIW AR RGN HE R AR RAELES.
R 5 A 0 A A AE ST A AR N AE A ) R &
AE s WUERAFETE A 50 WA 533 Seq_ Oper _De-
tec, FI Wi & WE 52 2 A/ A5 L O e 0 2 9 52 % <R
PEAE BT f RS2 K tag H1 3R P, I8 T B 1% Seq_
Detect_ Compo, A AR M XK. HRA
T 2 B B AT R R Bk . RS AR
B R 35 s B o BRI 0 52 2 g R 42 i 02
HY =TT HR AR A A 80 W 00 Sk AR Y I [R] A2 A Dy
OClogs n) o 1 X T A 43 By — S0 ERAE AT 14 L2 A%
FF I o A A e 2 e MO OClogen) o I T
Ologsn) /NF OUlogsn) , B L HE AT ¥R B i 8] &
Z= 1K OClog,n)

(3) Duration 335 T 19 & 2% 5 1R I

FLF Sequence IR T AT, B
Pood A R BRGSO R R — A
PRI R AT R B 2 F A W 2 AE A A 52 2 A Y

T EAARIC - I 1 R GRS A R R A B
BEAT SO R e AN AR RS IS . Bk 2
AR AN M 5 50 3. 4 AR Bt A

3 RFID & 5 #4440 L) Fn 256

T Petri W21 () 57 2% 4 45 DU A VT JC 44
RS (B T 3] 35 0 D1 0. A% 8 B 3 T el
) A A DU AE o 1 e R v B 2 R B DG T A
FAOFME 2 R B, & 2 F 0 iy AR SRR
BRI A7 HB = T BE A 2 Bk IR L AN
R G TF 4 TR Bt 2 X6k 2R 5 1 i R B JR] i R —
FE S PRI A 5 v T S B R ) Jey BR P AN
PN . T TE R S5 A R AR SCRT R
A AT B REID 44800 07 3% IF 5 R A Pe-
tri PASEHY Ty B AT X L U B

Py i S A7 AR K O i B T 4R A AT
SR, T FRIRS— DT B R 2 B A DT A X
— k% # 5, 0] LUE LE A F A E(Ttem(n) primi-
tives Pallet) , H.tf primitives /& Cascadia £ 4 f
RFID 44k BB R 19 #5215 i3 > Ttem Al Pallet &
P> EPC FiF28 8L, 43 5l % 7n REID 325 4% & B
W) tag MGT R tag. n AURTWIII S8

T TR SRV Y S B VR DN BT R0CR 0 I
PR J7 0 BRI SR A AtE . SR M B
AEEHCE W R Bk R C+ + 928, CPU Penti-
um D 3.0 GHz, N 1£ 2 GB, Windows XP sp3, fifi
ITB SATA. W T i A H 5 J S Y i #F 5
S A A LR AU 58

%% EPCISO18000-6 #5 i, bR 25 tag ¥t & A
AR 1000, AR 41 AN [ 52 95 225K 7 1 3 [ 4 3 £
ROCR 5 LR AR M e (Speed-up) #E &, BRI 5] A
ARG B 0 AT I 0 5 TG g A T B Y R
T IE B0 FLAE I DAL N WA S50l . WS BEA
KT 1RBESEBERGA T LT 8 B/ MGERRL
Ry o Ay (5 T D R o R T R
Bs B o S ERAE BAT R R TR EN .

5] 1 7£ Conjunction ZJ R BT, 24 £ 1 3]
B H A E(Item near Pallet) , WiZ 314 0] e £/~
RIKE T iy 2 B SR W3 52 T 46 . A 5 10— 20 HT Ik
TN 2% I 5 E A ) B BRSO AT e A A
&5 4 E(Item near Pallet) E(Item inside Pallet)
A B{—E (Item outside Pallet) 3k H| i1, T 7E Petri
PR T Token Q3R 1Y JX 1K tag 16 fE 75 %
P BT H BT N B 2 UOIRS A AT R
e i A A2 2 FE . A RFID FH 4 7E Con-
junction £ 9 MR AN T A — K & 2% 1R
FERPTT
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5l 2 7E Sequence A W 5 T, SEIK R W) tag
i IS [ P 12 i) B 5 06 AR HEATAG DN o > A ) 1) 5
224 E(Item near warehouse) E(Item inside Pallet)
E(Item far warehouse) A, W% F £ 7w — NP
HEAGPE RGP B2 BTG ERFE . h
TE Petri (AR, Token 75 48 J7 2 /0 PR IR AR A 1Y
I BRI R K. BiRZ AR EEE IR
X155 . WU BB E kKR i TR
SN INGR Rl [F - R R LS TR e R LR (EPS
AR LRI B Z A F B4 E P SRR T 2 1%
Yrik — R 58 8 A AP AT R 2

il 3 7E Sequence W I i T . RFID &
PER DN 5% 7 A b B (HE 20N B RO
BT i 2 R B G I WT . AE Duration 24 3 B8 5§
T4z 8 28314 E (Item outside Pallet) E
(Item inside Pallet) A . ¥ E, 6755 #0474 98
4 E P )M FRIR T SRS Hrh o Ry
B . R B g F E (Item with Pal-
let) E(Item without Pallet) ¥V B}, & 7~ 5% ¥ 75 25 25,
bR e ] RE BT s X T 3k A AR R B A AR
FOERILR . & E Ronstimad B84 ESAT (o)
WZ7R 7 ot 8 st G0 Horb o st B0 .
1 Petri PR, 52 Jf 3 (1 1 42 K60 38 o Petri
P BRI AL R AR Y R el R AR R
it Token 18 BRITSF 4 K& A0 HROR A 7
W51 & B I FRic i & 45 55 A Y 390 i s
— LB S AN IC S S B S k. R
HB MO R AR o3 R AR AN

mE 2 PR EAE RRIE LR 3 Fr AL T
IR b /N T 13k R WY g LA T = 0 A A 1Y)
AR S IENLH N T RE AN R SR
MABCRZEH B . 7E 3 A EIFET . Conjunc-
tion 2 A BE FAT RO AR X R AR, X R B T 7E
[6] i) & A= 2 A AR B AR B XTI 2 REID %4
A IR T R R E . O T e 20 T
1%, % F Sequence F Duration W Fh#& = & 5 4F 1Y
PR, TERXPIRNAEE T AT OB A A Y .

WK 3 s, 18 RGN T, % A Conjunction
Fl Duration P Fh 24 o FR5E PHAT 2808 o 2 45 o B AR
1. KN 2 W 0 i T RGO Rt
£ Duration ZJ LN, AT RHCRTE Z R AT
A .

mE 4 pros e BB 3 MR AT B
WA e SR IE R R R . S TR B ke
SEHG SR ] T AR T — A B O A 2 A R
45 R G| A RFID S 04046 0 55 06 % T & 58 B

100 o
—=— Conjunction

95F —e— Sequence
g0l Duration

85t
80+
75t

7056720 30 40 30 60 70 80 90 100
AL E

B2 AE B 3 Fh AT T B AT R X L &S

Fig. 2 Efficiency in three non-duration constrained situ-

D& / %

ations
100
—e— Conjunction
951 —+ Duration
X 90
ij 85 L
b
R 80}
75
70

10 20 30 40 50 60 70 80 90 100
& E

B3 RARPIRR 20 RERIE T AT 2R XS L4 2R

Fig. 3 Efficiency in two duration constrained situations

100.0w
99.5F
99.01
98.5F
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97.5¢
97.0f
96.5
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95.0

EHZE /%

[—=—Conjunction

|—e—Sequence

'—ﬁl—Dura;\tion ) ) ) )

100 200 300 400 500 600 700
HOHE

P4 AR RT3 A A BRI T A IE A R

Fig.4 Efficiency in three non-duration constrained situ-

ations

Y58 R 2 SRR 00 0 T B P R IR A R B
BT 95. 1%,

ZF A Conjunction Fll Duration ZJ 5 ¥ 55 T
TEA AR FNAE BBV DU AR 2 DL R 28
[E) F9 A A7 ke F8 I A 0 G 4 S

MR LA Bk ) 8, BT = 1 A B 18 1 RFTD
S ZR <R ARG Ty 3k B ok AR A DN A % A Y [ I A
oA by Ak JREAS S, XA N 1 52 2 S T AR
T A A SRR S DR 2 O A 1 — Bk A
Rk Al T AR REID &2 %% 5 (R A 22 42 19
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PNEPNIE S

AT &

O 7 4E 3R
4 HERIF

ML 1 ) It 58 PR B2 2 3 SR A R = A
MR F R ). ARSCE X Z AR T
RETD %4 4b B0 5 5 X b 47 DL a5 2 bl iy
BHR R, AR SCHE REID 544 14 40 b7 Fn ik 2 50 7%
Ht il 42 (9 )2 RFID 5 04 5 4G 0 52 30 & 2% =8 1
BT T AR AL TR, 45 0T SR b TR
AT A R SO, BT 0 A AT R A0 1 A A
PEI T AEAS TR 29 S SR b5 b 45 5 R4 1 =R 1
) 25 AR KT 1 ARG 00 A5 4 s BEE A B R
SER I UE . (H2AR ST R @ ik kT
12 F 7 19, REID £ R 52 By g F o il T 47 78 T
B 21 R A S IR At 25 7 A LA AN 1 E PR
1 o R A0 5 HE— 25 X AN 22 =5 1) = o ) A 72
AT IRABESY B FH 552 B 58 60 A U8 A G i RFID
FRAEFEATE A F AL B, {58 NFC s R T £
15 B2 BN AT T RE

S % k-
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