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A Study on Efficiency of RFID Middleware System with Priority

Jeong-Hwan Song - Chae-Soo Kim - Sung-Mee Park + Woo-Yong Choi

+ Jung-Ja Kim - Sang-Wan Lee

Dept. of Industrial and Management Systems Engineering, Dong-A University, Busan 604-714, Korea

In the current RFID (Radio Frequency IDentification) middleware systems based on the EPCglobal standard, the
tag data received by multiple readers are processed sequentially in FIFO (First In First Out) order. Considering
the priority of RFID reader makes the RFID system more flexible and improve the data transaction throughput in
the service environment where important tag data with high priority for a specific reader. In this study, we
propose a new RFID middleware system architecture supporting priority service with the Buffer Management
Component. Our proposals are compliant with the EPCglobal ALE (Application Level Events) standard
interface for middleware systems and their clients. To verify the efficiency of this proposed system, simulation is

used for evaluation.
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Figure 1. Composmon of RFID system
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Figure 2. The concept of RFID middleware
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Figure 3. RFID middleware architecture of EPCglobal
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522 sE 28 A3

AtE A28 2do M A 95 7 g1 HolH 9
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* Notation

n: % 87 &

i 2 HE71Y index (i=1,2,---,n)

I, iRA g7l #R5EE FJD dolHe Ho

g2t gdrld 35 B dolH 9 index (=1,
2,0, 1)

kE:ZASA 9 d9719Y index(1 < k< n)

W, WA EE7]A s EE
A28 Wl A 7] AzE

GHA B ElolE 9

C,, Cy: Y A 7453 F3F 5 Lower Bound 7,
High Bound %t

Q. Qy : Q9 A8 715 F3F Z Lower Bound %k
High Bound %t

Ty, Ty TS A3 7bsd 77 5 Lower Bound %
High Bound %t

Wne 98 7104 #3981 bolge Al

g Yellxef 518 & e Ao thr1AzE

U
I,
=1
s.t C, <0< Oy )
Q= Q= @y (3)
T, <7< 1Ty (4)
Z - /11h17i:172>"'7n,i¢k5 (5)

Wi Cps Copy Qus Qus Tty Ty Wiy Wipge = 0

AT e Aadshe sHESY HHY2FE T
A8l 37HA EHESe gEs WAAIEA AEYolAS
FHL Ak T A7l E BE e sl gler, O
ASe BF Aefshe AL BAH oA ot oheba & A
A A g ol 2XZEF o] ARENAS OptQuestE AH-&-3}]
A o ghe "t g

ARENA = OptTek SystemsAHS] OptQuestZhs A ZE ¢ 0]
7)1 A &} A Wl £ 5 =], OptQuest= EFHE 7AW (Tabu Sear-
ch) @ 4 &A1 (Scatter Search)©] 2= &34 71 (Heuristic
Method) &< AH-8-3}o] ‘?H A F7kelA Z]% o g gl
< si7k, A o A&t A=A §l
Skth(Kelton ef al., 2003) OptQuest %33
ST EY HA O 2 22T 5 e wh
AA A 0 & AA S,

OptQuest7} E& 70l B3] A& 2
02 AT e gt 28y SHHTY
B2 70l 7] W&ol OptQuestol & g

&_4
of X

Jung-Ja Kim - Sang-Wan Lee

SZ A NYFLE ZAe A Bt g guvt e
d 111} s A o] th(Glover et al., 1999).
OptQuestE AH&-3te] HAF H oA &9E 712 B2

AelE9) A28 olA el NS HaE e A 5
Riso 27 2342 2] A4 AR Ageold 22

24y SAMFEY oY e o 2o
AR, B RFID vlE9o] Al 2859 288H ol 4H¢d]
ule} M E = B 10) i 2po) 7} glom, ] RFID 7| &9

of A2’ AAG 75 A g Eojof & Yoot WA H=
B 19 ol whet 37bA] Y 29 B gYAEE B
OptQuestE A3 A A= 2 U7 S 20 FH5 =
g 71 dlo]E17} Poisson(100), Poisson(150), Poisson(200)<] 37}
2 449 GEEXLE g AT M st L 44 A
of 2 37kA SYu o 2¢E Bt e S St
=H, OptQuest7t H A o 2¢& ST v A
HA e g 22 7 UEE 4 SHuTY X“éd %L
H& AR Fofof Frt. Aok (2)~(4 n
ok £ OptQuestS AHE T B ol A ALE-3H 2 S 9
T2+ T <Table 3> 21},

l‘

ot fr = |o
_P:E&_O;_Ll

Table 3. Searching interval of each variable

Variable Type Lower Bound | High Bound Step
C discrete 1 600 1
Q discrete 1 100 1
T continuous 0.1 5 N/A

AR, £ AFqA e A A2do A5 WTE H§
= E 7H "2 o] H ¢ AléE“ el A9 th7] A%
3tz Tk 22u A A E 7 B ElolH o tig
ERR R - Eake Lie=, %X* Oi o}ﬂl =i yeA gurlE
Z5H w9 g ElolH Y tr| k2 A o2 71 d 7}
40l otk 2HA A4 =97 obd U A grr]ER
FH 1" B2 o H o th7] ARt Bk Aoz & A
&zt Aok Ak (5)l FEHE FEolth A9 A
YA e 71E AN 2HY Al EY oA 73_‘,} Z+ g
ZIEZRE FHE 81 vlolE Y A2 oA e 7] A
;; Bl 2 b0 A E27} 29 POIS(100)Y W& 1.7
50)Z POIS(200)¥ W= 227} EA YTt whekA
Al E“OM AN &7 obd UH A gHr| SRR
B 9 8 bolH e t7] AR 42 Bl Hl ol e B
EI7} 29 POIS(100)Y W& 1.7%, POIS(150)3} POIS(200)
d w22 of3tE UL EE A 21 & *pjxé =5 et
A, Buffere] £ 4597 B2 Buffers] $49)
7 A Az e UH ZMEJ B 2 Hlo] Bl 9 el
#FET AAY 2o AdzdS AAs ok ok Ak (6)
o 3 g5 = Fiolt.
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o4l AFZAE ol T8 A ¢91E 7
Aol ol A5 WA Aol 71T A7k e 2 2

ot o] A7}t o) FolA Ha9 ol 29 th7| Az
o] & ot
A, T2 OptQuest7} A& & A Ato} aHA| & A A 3

of gk}, & Aol A OptQuest= 10007] 2] Al L+e] 2 (Scenario)E
Hedte] HARES AL 2 Avke ok 10049 W
UYL ANEE YAt
3719 24 skl A 3714 75‘%91 2 L dolE Y &
£ 229 A9 12 37H) SYU5 AH2FS P
== Agsgith
37HA 2% B ElolH A £ Z47+e] 7o th 3 Opt-
Questo]l AEP A2 et &l A3 Au7} <Table 4> ~ <Table 6>
o ER} g,
Table 4. Searching Result in the case of poisson (100)
. Best
Variable Type |Best Value Objecti:es Value Status
C discrete 453
Q discrete 11 0.247820 feasible
T continuous| 1.057502
Table 5. Searching result in the case of poisson (150)
. Best
Variable | Type |Best Value Objective Value Status
C discrete 7
Q discrete 7 0.610282 feasible
T |continuous| 1.440856

Table 6. Searching result in the case of poisson (200)

. Best

Variable Type |Best Value Objective Value Status
C discrete 5
Q discrete 4 0.765005 feasible

T continuous | 1.557444

ol/ga} o], 23 M E = BT wloE Y Frol| mhet &
TFAA ALGF A AulAE A UskE RFID #l& M
Nz Ay HE M =S 7H Bl dlolE Y A
28 Yo A ¢ rﬂﬂ*lz}% GEiA Y, A5 45 4FL v
A 37 SPHTY 235 Gebd B E = B E o]
Bl £ & RFID ﬂ]%%lov} Aelsfof & el 1 vlo]E ] &
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o) 83 FAoY Ags| AT Fat Atk B E =

N
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A At B AT ANG S MHAE A3t
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HAY e 74 9o skl RFID HlEO1 2 B2 Hlo]HE A
fj o wf A gt Al*E“ 2do|th, A28 Yo 3}1}e] RFID
EdE FAS AT B AFAA AANG SAES] AH 2
E A Yst= RFID US40 Al 28-S T35 8iA g1
tlol o] A = T8 TA oA, Tl whe} 3714 SYH

o] 23T gk At webd B Ao A A%
MB| 25 A Y48k= RFID vl &9 Al2"S 75T o o] ¢
2 gL dole EA o A 2E Asol G WA= 37t

ﬁ

sguse 44 23 5o BARL el 1o
,%Lﬁﬂﬁﬂ*aﬂ”&LRﬂDﬂ fof 424 2
eH e A% ud e A0 R AR,

o 4

¢

5.4 8

RFID 7] & A 830l §lof, A2 AEof F X‘Elh RFID
B 19} o] & A% ¢14]3t= RFID gH 7€ ¢S v 15
FQ% & gty Y RFID 71€9 £ € B8l 79422
FFetazt she 542 A3 §S vSAEY 2 AT A
S35 T A &4 Pl ot o3 5F Hol= o] & 7}
&7 3k RFID PSS & Z3a AZE o] Al 2Hld 9
0 s = o OME}
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