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ABSTRACT

RFID middleware is the system software that converts EPC data collected from RFID reader devices into meaningful data, that users want,
and transfers the result to the users with a variety of protocols. ALE specification, the RFID middleware specification proposed by EPCglobal
that is a leading group of de facto international standards with respect to RFID, can handle only EPC code. Meanwhile, a new code system
which is called KKR was proposed by NIDA in order to represent RFID tag data in a specific manner and cultivate the domestic RFID
industry. In this case, the existing RFID middleware can not process KKR code system because of inherent attributes of the system. In this
paper, we proposed a method of KKR code conversion to properly process KKR code in ALE middleware, implemented our method in real,
and adopted it into existing ALE middleware. Also, we proposed a new URN format for RFID tag data to manipulate KKR code in ALE
middleware. By using the proposed method, the existing ALE middleware conforming to international specification can handle KKR code
effectively, and the integration among RFID middleware and legacy systems can be easily supported also.
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RFU (Reserved for Future Use)
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Nog WMagtozn ALE 7]¥ RFID 7 E9ojo]A
KKR Z=& &30 He¥ & Y5 & g} 99
NIDA® A} A|¢kak 913 KKR #E2] URN §4]& th
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Fig. 1. The flowchart for KKR code conversion
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String netiondigit = uril.todecimal|

ohjBinary. substring(0, typeBit®3)).toString(): 5
String officaldigit = util.toDeciml{

objBinary, substring(typeBit®3, typeBitt6)).toString(); /NI : 17y FNHE
String prefixdigit = util.todecimal(

ohjBinary. sibstring(typeBits, typeBit®?)).toSteing(); /opratiz ¢

s

il

int compangigit = typeBitt7+Integer. parselnt {prefixdigit) frypeBit; ./ K
String companystr = util,toDecimal(
obyBinary, sbstring(typeBits?, companydigit)).toStringl); //tmgmy Oxde ¢ B3
String Serialstr = util.toDecinal{
ob3Binary.suhstring(compangDigit, obiBinary. length(})).toString()s //item <

3% 4 getURNString Hl&E9| LFE
Fig. 4. A part of getURNString method
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0534095 AE5AD044410422 150
[2008-03-07 15:05:09] - ISO/IEC 15459-4
{2008~03-07 15:05:09] - KKR code USLICEH.
008-03-07 15:05:09] - L& ALR :5 bits
[2008-03-07 15:05:09] - padding Legnth :2 bits
[2008-03-07 15:05:09) - Object Legnth :70 bits
Result :urn:ods:15455:1:11634.27457.2.130.1083492
05340954E4316C94A483AD68
[2008-03-07 15:05:09] - ISO/IEC 15459-4
[2008-03-07 15:05:09] - KKR code USUCEH.
[2008-03-07 15:05:09] - W& AR :5 nits
[2008-03-0D7 15:05:09] - padding Legnth :2 bits
[2008-03-07 15:05:09] ~ Cbject Legnth :70 bits
Result :urn:0ds:15459:1:11634.3171.4.676417.27482
05340954E410682110863210
[2008-03-07 15:05:09} - ISO/IEC 15459-4
[2008-03-07 15:05:09] - KKR code H&EUICH
[2008-03-07 15:05:09] - W% AL :5 bicts
[2008-03-07 15:05:09] - padding Legnth :2 bits
[2008-03-07 15:05:09) - Object Legnth :70 bits
Result :urn:ods:15459:1:11634.1058.1.1.69307524
05340954E4119058C0443214
[2008-03~07 15:05:09] - ISO/IEC 15459-4
[2008-D3-07 15:05:09] - KKR code H&UICH
[2008-03-07 15:05:09] - 2& AR :5 pics
[2008-03-07 15:05:09] - padding Legnth :2 bits
[2008-03-07 15:05:09] - Object Legnth :70 bits
Result :urn:ods:15459:1:11634.1124.2.792.1117317
0534095AE4110C2108864296
[2008-03-07 15:05:09] - ISO/IEC 15459-4
(2008-03-07 15:05:09] - KKR code W&UCEH,
(2008-03-07 15:05:09] - L& A2 :5 pits
{2008-03-07 15:05:09] - padding Legnth :2 bits
{2008-03-07 15:05:09] - Object Legnth :70 bits
Result urn:ods:15459:1:11634.1091.1.1.35754150

I

% 5 KKR ZE Ha 25
Fig. 5. A snap shot of code conversion

2% 5 RFID 4 A oA ©& ISOMEC 15459
KKR Z = H|o| € %kﬁi —E—OM A ¢+3h= URN 2=

W Aotk 1859 2 ARE HAH £ &
E= o2 KKR ZE=7FURNS 2 MEHE 4 & &
gtk & oAl 719 KKR RE HolE 7}t &80
URN ZE=Z HASHo £2"3s9th KKRZZABDB.
AABCD &4 0 2 o175 ¥ KKR ZZ H|ojE] & ¢l g
o} thok3 URN & 4] 0.2 WHgyg Aot} 16742
0] 2 KKR I E H|o]E1 & £ =io| A|¢teh= URN =
o} 7= W Y& F3to] ALE |97 A 2 8 o

F, 8422 7] do] th4e URN Z=2 YEpd
F ok 19 62 AltE Mg o &3t T=E WH
g oot

fr > o

o

st

{2007-10-13 16:19:59] - NIDA URN :urn:ods:iso-iec:15459:1:KKR.2ZA.B.DB.AABCD

{2007-10-13 16:19:59] - URN for ALE Middlevare :urn:ods:15459:1:11634,27457.2.130.1083492
{2007-10-13 16:19:59] - EPC RawDecimal :urn:kcode:raw:96.x0S34095AESAD044410422190
{2007-10-13 16:19:59] - EPC RavHex : urn:kcode:raw:56.161033336978188741740869262¢

38 6. URN Z= M4Mo o
Fig. 6. An example of URN code generation
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g9k a8y 7 # 1
o, TR BH%EJ% -‘?—v‘i'—% 3 Abe) AR

e o] F-9] gh2 ICs} sCol

H 4 TE HHEE URN 23
Table 4. The results of KKR code conversion

KKR 5= WHE URN 22
assuesAEsADOwsio20 | T
0534095AE4318C94A483AD68 “m;"diglgii;;;:;;-3l7l-
0534095AE4 1082110863210 ‘““:°d5211.51‘.‘6599;g7151;j4~1058~
0534095AEA4119058C0443214 “m:"ds;;;‘i‘lli%ﬁ“- 1124,
0534095AF4110C2108864298 m’m:;i‘f::;lsﬁllgg4-1091-

v.d B

H =8l = ALE ]9 o]o) A KKR ZEE H
317] $1 3k o)) Wisle] A r okt B3 KKR Z=&
=R HEE7) A5 Uy g Aosln o) & ¥
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