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ABSTRACT

Multi-RFID code conversion process based on ALE

Byun, Ji-Woong
Department of Computer Engineering
Graduate School

Cheju National University

RFID technologies are concerning to one of the core technologies for ubiquitous
computing by many research activities currently. RFID middleware which be led to
high quality of technologies is suggested by ALE specification of de-facto
international group’s EPCglobal Inc. But, it is difficult for the RFID business
networks in domestic RFID business because of various RFID code system and the
expensive fee of EPC code system. In this paper, we propose a multiple RFID code
conversion process based on ALE. By this paper, we can identify to various RFID
code systems, converse to the URN, and process it in ALE middleware. Also, we
can build RFID systems with the cheap fees for ISO code systems in instead of
EPC code systems. Using the proposed method, they will accomplish perpetuity and
networks of domestic RFID business. According to process the domestic and foreign
RFID business in a RFID middleware, the ALE middleware system can be maximize
effectively. And even if new RFID code systems is established, ALE middleware can

converse and process it without middleware’s update.
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RFID Radio Frequency IDentification

EPC Electronic Product Code

ISO International Organization for Standardization
[EC International Electrotechnical Commission
ulD ubiquitous IDentification

IATA International Air Transport Association
1C Integrated Circuit

ALE Application Level Events

ull Unique Item Identifier

TID Tag Identifier

RFU Reserved For User

PC Protocol Control

UMI User Memory Indicator

XI Extended PC Indicator

NSI Numbering System Identifier

AFI Application Family identifier

EAN European Article Number

ucCC Uniform Code Council

URN Uniform Resource Name

API Application Programming Interface
DSFID Data Storage Format Identifier

OID Object IDentifier

XML Extensible Markup Language

TCP/IP Transmission Control Protocol/Internet Protocol
LOG4] Log for Java
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SGTIN(Serialized Global Trade Item Number), SSCC(Serial Shipping
Container Code), SGLN(Serialized Global Location Number), GRAI(Global
Returnable Asset Identifier), GIAI(Global Individual Asset Identifer)eo] J°.
npAlete 2 DoD IZE A A7 9L

EPC 2= A= 1 50l geh F2s} dolsh}, @ 744 B 7
ot} ol HIE 3| (Header) F&2lH], °ol& &3 EPC ZE T/FE o4 +
Atk 19 29 o] EPC ZE AA= dlH 8RlEd wel yrx] HE] F-24)
A7t 2ol stet12].

-
2

e}

E%

woy
(Header)

sHIE

o1 sHIEY] mp2t -8 E

0011 0000 SGTIN-9&
0011 0001 35CC —95
0011 0010 GLN 96
0011 0011 GRAI-98
0011 0100 GIAI-94&
0011 0101 GID-906

19 2. EPC Z= AA /A&

EPC =+ F Zol(ME)d wet 2 4 dEi7t ZolstA Hed, dE =
o] SGTIN-64, SGTIN-96, SGTIN-198 & Z}7} SGTINS| = A A o™, 64
HE, 96HIE, 198HIE AAE ztom =g 3 g% Z2t7] o=t} EPCglobal
Tag Data Standard Version 1.3.19] 2]3}H, 4 64U Eo A FH] 20248 E9] =
= AAE A3t vs i 62 EPC Z=AA sy #hs A stA T3l



¥ 6. EPC Headeroll W& 3= A|A £7F

Header(H| E) A= £F Haeder(¥] E) I EFFH
0000 1000 SSCC-64 0010 1111 DoD-96
0000 1001 SGLN-64 0011 0000 SGTIN-96
0000 1010 GRAI-64 0011 0001 SSCC-96
0000 1011 GIAI-64 0011 0010 SGLN-96
0011 0011 GRAI-96 0011 0110 SGTIN-198
0011 0100 GIAI-96 0011 0111 GRAI-170
0011 0101 GID-96 0011 1000 GIAI-202
0011 1001 SGLN-195 1100 1110 DoD-64
1000 0000

SGTIN-64
~ 1011 1111

E3], SGTIN-198, SGLN-195, GRAI-170, GIAI-202¢} #o] 96H|E xR} 2
EPC ZE AA= oS 18 3¢ EPC Cl Gen2 HIZL ®lE ] oA Zero Fill

o
—

39S ALg3th 19 394 ¢ EPC Tag Encoding 993 Zero Fill &8 <k

o

A # 494 UIEPC) dataoll sldE Tt o]&3t Zero Fill G 7|55 = A

s

Word Boundary®]2til 21 27 ‘0o 2/ 7|5 %= Word Boundary Z 9]
7k Aot} SGTIN-1982 10M]E, SGLN-195% 134 E, GRAI-170% GIAI-202
= 27} 69| EZ Word Boundary”} 2 Q3}th, 19| w2}l EPC HE 4o
SGTIN-198= &l EPC Z= dlolg o] o<l 198H] Eo]l Word Boundary Z ©]

rr

el 10W]E7F HslAdA 2088 E7F = a1, SGLN-195% 1964 Eof 130 EE ¢34
2089 E, GRAI-170= 170 W] Eo| 6H]EZ} YA A 176¥W] E, GIAI-202+= 202H]
Eo] 6¥]E7} 34 2080 =7} HrH[14].

o] 2%t Word Boundary”7} Z Q3% o]+ Bl1o] A3 H F= dlo]E 7} A
7] fleiM= nlolEr WMo HFH =, SGTIN-198 Z=7}F Hlo]ER W
3317] Y= 2= "olEo 10 H]E<Sl Word Boundary”} F7F& o] 208 H]

E7} Hojof 3t} & Word Boundary® Z= HolE|E Hlo]ER W3lsl7] 9|3



M S HelE e F

1=
x20 xF x4 =
FTTTTITTITT ! FTTd

8
TTTTTTTJIUTOOR? W

lt—— Faserved pta— EFPC Tag — peg &
FAFI Encoding

- L »l Length

r

+ [ L <

b

—— NSL ——»

PC

zero for EPC

Toggle — always zero for EPC

always

RFLT — always zerc

19 3. EPC 2= &g Banke AA Ui

2) GID ZE AA

=
L

sgolu AEAA Fol FFe wA

GID == AA+= 7] =3
AAeltt GID ZE AAE T 73 7o 3y,

Number), LB AE =2 (Object Class), ¥ & (Serial Number) = /3 ¥t}

-
1o

2] # ¥ 3 (General Manager

P WEE onAdE FYs 2 dANEE delstn KA AAL 2E B
H4E Auath 94 9= EPCglobal BG4 @R folge A
=0 103052 F 268435455 7§74l AE Zhsstith RLBAE Y= HHA
MEE BPwe /19 @ 2404 FE] FFL F32 ] A8 e
W, B4 WE 99 Yol fUAl wAsolok W AAWEE 7 ov
AE Ze)2 WAM FAI Aol dhrf AR AA L AEL AT
[13].

# 7. GID-96 +=%

General Manager
72 | Header ER | Object Class |Serial Number
Number
HE =7 8 28 24 36
0011 0101, 268,435,455 16,777,215 68,719,476,735
AlF- g i ) i ) i )
274) (H 728 W5 AW 28 ) |(HY 23 A5

_10_




3) SGTIN Z = A A

EAN.UCCoA AAF¥E GTIN =5 7|vto =z s 7j7he] &Aoo #Fd3 24
HAE dgetr] 9l Abd Z= AA otk 7]E9 GTIN &= AA= 7HA 9
TRk AT = 7] witel RFID 7RA] Adol= A ghebA] eskrh. whebA
stuel =24 AAE fEA R Adetr] s GTING o 7AA 2EAt
(unique serial number)E A3t Serialized GTIN, = SGTINo| AFE A
EPC Zole] wel SGTIN-64, SGTIN-96, SGTIN-198 5o udry ¥ 8&
SGTIN-96 =]t} SGTIN-963 SGTIN-198> SGTIN-64¢2} Ut=Z7|, Filter
Value®} Partition ValueE A&t} Filter Value: &7 #3& 257 9
3] AF8-% ™, Partition Valuee= IFEJA kol wel Company Prefixe ol &
49} Item Referenced #Hul ¥d 7 M2 =24 vehdo}, vheko] Partition
Valueol wet Hof 3 471 el Hojdud o= SGTIN = AA 7} of
Yt} SGTIN-198¢] Filter Value®} Partition Value® SGTIN-963 =<3},
Serial Numberoll A 20 71 ©]’¢e] s=Ate} Fx1e] @M EE velof dhr 20
N ol’de] =Ae} EAE Application IdentifierE AF838F= EAN.UCC-128 Hl=

E 7)5olA dEEe] BRE HMYE 58 TH13]

ofN

# 8. SGTIN-96 4%

Filter | Partiti Item Serial
T |Header Company Prefix
Value| on Reference Number
HE
8 3 3 20-40 24-4 38
A7)
5 0011 999,999 ~ 9,999,999 ~ 9 |274,877,906,943
A -
He 0000 999,999,999,999 (Ho x4 HAd =34
[e)
27 ) (HAg xd 99 H ) 7N <)

_11_



4) SSCC =Z= AA

SSCC Z= AA= 719 EAN.UCC #zoll A= 9= AAelth. GTIN
I ], SSCCx= /he] =AelA A HEE FoAd
EPC zZ=¢9] ZoJof] uwelr] SSCC-64, SSCC-96= U+
SSCC-96 == FxE 7lgt}. Serial References

N
%0
H
o
2,

o
o
i)
32

M <
o)
+
)
dlo
=
[

Unallocated B E+= A& 5 XA &om o] A== dluA] 05 2E3HoH13].

i# 9. SSCC-9%6 +x

Filter | Partiti . Serial
T8 Header Company Prefix Unallocated
Value| on Reference
HE
8 3 3 20-40 38-18 24
=27]
¥ 0011 999,999 ~ 99,999,999,999 ~
Al 5=
qe 0001, 999,999,999,999 99,999 ALE-EHA] &
[e)
27 ) (Hog 13 B9 (HUlxd He)

5) SGLN ZE= A4
SGLN<S 7i7)e] Auk(slot)d} 7S QA djo A HA| et e HE
Al G7HA] xHHoZ YEIE ¢ s Atd FE A Aotk SGLN ZE=

A= 2= Aold we} SGLN-64, SGLN-96, SGLN-195% ™ SGLN-96

o

TZ+ ¥ 107 #Zo] Header, Filter Value, Partition, Company Prefix, Location
Reference, Serial Number= -/ ¥ o] %t} Partition® wekA, Company Prefix
9} Location Reference®] #Ht] #d W7l d&xlt. 53], Serial Number 2 &=
22l = gE s AT EAN.UCC7F GLNS #3d d4ds WHs 44" w714
Ab&-o] frE = ATH13].

_12_



i# 10. SSCC-96 +=x

Filter | Partiti Location
T Header erre Company Prefix oca Serial Number
Value| on Reference
H E
8 3 3 20-40 21-1 41
A7)
o 0011 999,999 ~ 999,999 ~ 02,199,023,255,551(
A 5
ge 00102 999,999,999,999 A xd | Hd 4 15
[e)
27 ) FHYg xd ¥9) Hel) [A}-8-3F7] o]

6) GRAI Z= A A

GRAI 2= AAE 71€2 EAN.UCC EFdl Aosol e AAeln &5
e E flElA AL T SSCCeE o] GRAIE 7] EAoA Ad Wss
Fodd F s ALHJT. Z=9] Aojo we} GRAI-64, GRAI-96,
GRAI-170% Y xIvh. GRAIF96 7%+ E113 #Zo] 4= o] xItH13].

# 11. SSCC-96 +=x

Filter | Partiti . .
T % Header Company Prefix |Asset Type Serial Number
Value| on
0] E
8 3 o) 20-40 24-4 38
=27]
o 0011 999,999 ~ 9,999,999 T 0| 274,877,906,941
A 5
qe 00112 999,999,999,999 HAoxd (Hd =4 15
[e)
(27217) HY 34 W9 He)

7) GIAI Z = A A

GIAI Z= AAE 7]1¥9 EANUCC #o Aos o = /ME Aiks 98
AHEEE = A Aot GIAI = AAE == Zold uwEba, GIAI-64,
GIAI-96, GIAI-202% vt} GIAI-96 7%+ oS F 129} o] Header, Filter

Value, Partition, Company Prefix, Individual Asset Reference® /3 % o] Zlt}.

_13_



GIAI-202+= GIAI-969] Partitione ™WEX| %31 HA2A OS2 Partitions A4 L
SARSE B AL
£ X&3sth. EANUCC-128 vta= 7|EoA] 7hsdh A ddas HeE 9

ot T 2470 o] At £ ddHiEE vERE = T3]

ot GIAI-202¢] Individual Asset Referenceyx 4% ¢l

i 12. GIAI-96 +=

Filter - | Individual Asset
T8 Header Partition, Company Prefix
Value Reference
H| E
8 B 3 20-40 62-42
=
o 0011 999,999 ~ 4,611,686,018,427,387,903
A -
qe 01002 999,999,999,999 ~ 4,398,046,511,103
[e)
23 ) (Hg 1 W9 (A % )

3. ISO ZE= AA

1) ISO Z= AA +&x

4719 & 5% #Zo] ISO 18000-6C Al Bl W& F+x F UIl data 932
DSFID(Data Structure Formatted IDentifier), Precursor, Objectld, Object= ©]
Folx Advk. EPC 2= AAY A5+ o9 22 95 AM&aA ¥eTh
DSFID+= dlolE 7} R gle] Adu= WAl Access Method 2H|E ¢} 1] 9
49 1M E, OID dHeold e 5HER ZF SHIER A€tk DSFIDO T2+
oS 3% 133 2ok WA Access Method#, RFID ElZz W EZ ol dlo|H 7} 7| &
FH WA S o3, Data Formato] &, OID(Object IDentifier)e] dlo]E &2 &

il

olm sttt OIDE RFID ZE7F 7] &%= Object 449 IDE RFID & /&
ol m] & rH15](16].

ﬂl

_14_



3 13. DSFID T4 3%

T8 |Access Method Reserved Data Format
HEYA b8 b7 b6 b5 b4 b3 b2 bl

Precursori= Offset, Compaction type Code, Relative-OID % 8H|E 3H-& o

2 T4 ¥t Offset= 8HIE 9 Precursor’t F7F= o AE=A], ofH ¥ 8H|E A

vU=AE dEFT= AAA 93-S 81, Compaction type code= UIl data

Object G el 7S5 = RFID =7} oW e 2 glojdof st=AE on| gt

upxj9t o 2 Relative OID+ 3l OID ks 71538k 32Ol Precursore] A
e the i 149 2

¥ 14. Precursor 74 &

TE | Offset | Compaction type code Relative-OID
HEY b8 b7 b6 b5 b4 b3 b2 bl

2) ISO 15459 KKR ZE A A

ISO/IEC 15459 == A|ZlE= ISO/IEC JTC1 SC31/WG2 F 33 whAjol A A<t
w0} o)F sl % Telol dIatz] 9l AMgE A= =
ofol i FAFEF RFID ZE=2 &5 3 glvh ISOAEC 15459% Lapwl &=}
[A-Z]e} =2 [0-9]8 AH&E 4 dom, Uaz Z=(IAC : Issuing Agency
Code) 37t2l¢} sheldd o=z FAHET Uax =g ISO/AEC 15459 Z=
ghtol AbgstE 7S owEtd, 3R PR Ed K Foe] EAs)
= olE 7 It A AMg ks F9S ondth F K+mrtaE 228(1SO
316614 g 2z2tg] Lapu)E B T H7tE dEhY, S SrtaEs
KRo] 7]l ISO/IEC 15459 F = A= KKRO] =< e 15](16].
a9l gL gz ZEE e sl A Feofste] ARgsth =, kol
H912 ofste] oA A8

T Aok = JIEU 1ol 20061 eFRb7I N s= whs A1EeE KKR

)=
T as &

:lm
do

-

il

A KKRE AH4stes dgwe 7ue

(02}

[ez]
S

ol
o
o

K

_15_



E+= ISO/IEC 15459 A4 ¥+ #5438t =7 2= AAZ £ 169 2ol 14
)
¥ 15. ISO/IEC 15459 KKR Z= A7)
Eg71E| V1¥IE ama AAF A A & 9
T8 | == [ (CC:Company = Lf' ) A IE A3z
relix
(IAC) Code) (IC:Item Code) | (SC:Serial code)
A
3 3 1 7+ 7}
i‘,\‘ —

q 000 =977 | FFE 990 olokd
e AOO ~ 777 713 A 7|3 ZAA Y

i 2z>

16, %ol ThE 1CS] #A5

BX
= - g lAlBlciDlE|TF| 222
(Prefix)
F5E faA
ICe EA4= 1| 2| 3145 |6|==%|2%
o] 2

4
™
=
g

@]

—h
K

FGA ZE= HAA| dolE YERY = Object LengthEs 5314

SCe| dols Aod + U

_16_

AdE 5 glr) 7] Z=9) 000 T 9727 39

T 770 T 777'= AAra3E] 5o

h
N
A
N
i
i
f
f




3) 2u¥ld RFID Z= AA

X 4
H E9] TLC(Top Level Code)= 7<% 7|#o @955, 4 HES (Classt
TLCE &2 HAS 7Ide] & 7o =5 @9 o sty 7]d9]
dl=o] &5 adste] ofg Fx9 3=s d9etr] fla AHEddh
CC(Company Code), ICC(Item Category Code), IC(Item Code), SC(Serial Code)
= Classoll wel z-zF v& Aol ok 45 zh=vH1710181119].

¥ 17. mCode == A A

48 A
I | cC 64 | B
20 3u of oF & 64 C
00117E| 44 FC 96 D
FFy | on cC IC 96 E
61 CcC | ICC 96 G
Ty En o ok N/A -
Fu S S AsA dekd N/A -
FOOxF
e 2= 728 fsiA ook N/A | -
FFu
micro-mCode= ¥ 183¥ #o] 32 H|EQ Zo]= 71X, 3 H|E TLC+= A

_17_



9 JlwelA AT TLCE FIEE A4 o] BAHon quAE A

3 18. microomCode ZE= A A

0002 o °F 4
001,7110 JiC
1115 ol °F=

S % 19+ minimCode ZE AAE HoF=1 At} mini-mCode:= Ej 19

Ao v ugste dAE ZEEA 32 HES Zol& 7HXt)

¥ 19. mini-mCode Z= A A

00x ol °F 5
00,  CC 1CC | IC | SC A
Olw™l01,| CC dd 11 IC B
EFy 102 1CC | et loy | SC C
11| LI Yol s D

FOi™
o o -

FFy

4. EPCglobal®] ALE " &9 9
1) EPCglobal®] EPC Networks
EPCglobal®] EPC Networks® & % &/ WolA &S A A4S i

ARE FHIE BHL A %A V1% BE HEATIT 54 AAY uw

_18_



dolefe]l A 2 dd e ool gk AlxdE Al

ok

a}
933 9tk EPCglobal®] EPC  Networksi= EPC  Tag$  Reader,

s

Ao 248
EPC(Electronic Product Code), EPC Middleware(eg, ALE), ONS(Object Name
Service), EPC IS(Information Service)¥} o] F23% FAHQAE zZte=t} 7]E
Ao HFds MAES A9 5 EE st ¥29 EPC7F RFID @t 7]el 9]
A 218 AW, RFID Pl E9o]s %S dolH Y 93 EPC Networke E @3
2 HE #ste] ONSol Al BTl ONS
EPC HolHE U B2 BW7F Sode 4

S TH3].

= #FaA717] 98 s8] dsk= A

i
kT

£ de F W AEY FAE W

2) ALE
EPCglobaloll /] 50 & A ¢ts RFID mlE4ole] ~3el ALEX= EPC " E49)
oo thet FAAHQ T3 W EA AZEY o] BE WAl WH Qg H oA

sk @a 9 cdEdel 2w Felsith HoHE Fustn ey 2 1
o] wzUs 242 dNse ouED A4SE Hel xde wu

24 EPC dlole| & f58e s 7

A
K
__\‘,1_,’
o,
i,
Ll
>,
oo N
ol
ol
ll
k)
o,
re
|m
oo
oo
=
o,
Biiy
o M
oX,
filo
N

sl 724 EE, 1
& 2FH 201

22]31 ALE+ Reader Manager E=o A gt #AX| 4 Eo]2+= RFID =
tlo] 8] & PML(Physical Mark-up Language) &A1& wl¥ A A2l E st} PML
TAE vrs 3R ol ¥4 EPC Hlo|HE URN Z=g Weksfof ghr, =,
ALE &= gH7]elA 5ol A4 RFID 2= HolHE IHY H
%8S shd URN =g v A Adstal ity webA vhefst RFID #=
el 7F 45d 4% URN Z=2 wgsjor vt thg 19 4% RFID Al=H
o4 RFID &= dloJEj7} ojw g dlojg] o w Watsta U=AE5 vl
ATH211.

_19_



RFID Tag

0011 0011 D0BELID010---

/
EmTy ( /ﬂ
= \

(34"§AE5AD 44 10 42 21 90 )
/i o
\ ’

FED 2100| 158 seAz
RHD Tag AFL DIS9H

1% 4. RFID #= dHo]g 7} W3ty = 34

5. B} RFID " E999A RFID Z= X4 &3

3 20. BF RFID v]E9lofol e RFID 2= A o5

Sun Java System © JEPC A <) -1 9]
RFID Software Savant¢} A} ) X X X X

(Sun Micro systems) ilF- A=

o A 7Nk AH=
25 =92

® RFIDE X33k O X X X X
A 7] ] 2

Sensor Edge Server
(Oracle)

A&
® Real-Timeol| %4

RFID Solution - :
i ® Net 52 Microsoft
Architecture @) @) X X X
] Z 3% 7]Hke] RFID
(Microsoft)

NetworkS #] gk

ALE-compliant RFID
Middleware Software |® ALE 7]%F RFID

Platform 1] = ¢f| o]
(ETRI)
® ALE "E¢ 9] 74t
Aot W o3 RFID Z&= 0 O O O O
H3 A E

_20_



= oAAe A RS v ZAg Aotk 7]E RFID WEdofel =
ISO/IEC 15459 KKR = A7l 3 2wkl RFID = AAE iefstal AA &
& Wik opde, &% Frhd 4 gle AEE RFID 23 5= AAME 19

Fa A eFoH211[22].

ol

6. 2 AL

#d 7le R A7AE Eke] 2 =3l S Hdes oy

2 =xoA AdsteE thE RFID 2= W3k WS o3 22 ARE 11y

sto] A7 2 7EL Aotk AA, wrABHL 24 A9 RFID vlEdol= o
F% RFID 2= dHolHE A2 5 glojof vt ko ® FH|HH 2 Althel A

Rl

= 0GR A R AR ZrR7F 48] "l ol sdd ¢ e VlsE
ZEA AL glojok dth EA), ARAAEe] =Al EE<9l ALE 719 RFID vl &9 ol

AgarE 44 2 FAF Aot A thde REID 1S9 o7t =] 3k ut
RFID " E9ole] A EFe ALEo]w EPC UES=9 3 7482 243

A eER A REe TTFTLEAN Y o5 5 & Uk A, =4
RFID At ¢ HE9astel A2 &84S TH T Aolvt. dA A+ wjA oA

Awstadxel, =l RFID At AHA Ao A= % HZF RFID 2= A7
€ AHEetar el wel =W RFID AR e HE A3 R 45 &84 o
o] WolM ol& AT g . 3ojoF o A, mAHeE }FF Soju=
RFID == AAE 447 F7F R 4% 5 =S FAdS ageor s, &=

3t 8-S TAlo U 9lo]of shu)
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III. Al¢tstE thF RFID Z = W3 A 94

1. N8

e 1% 5 B =idA Ajtste v RFID = WSk A2 W] ot
Meroltt, vdd RFID &= AA7} dad¥ RFID BIE ¢l RFID 2H
71+ ALE 7]%F RFID w|=4lojel HeolHE EWA #rh RFID v E9lojd &
Al¥l MRC(Multi-RFID code Conversion Module)> T%3gt RFID Z= tHlolH
£ ALE "[E4o]7} 143 4 JJ& URN Z == W3ste] 7ddstA #r.

O=RFIDEES URNE W=

ISOIEC

(Multi-RFID Y
Code
Conversion)

! ALE Middleware

18 5 v RFID == W3k A8 Wy fes

_22_



= RFID == W3 g Wi s 34
i

d=olth. t% RFID
, & MRC= 27 ] 7FA 252 o] Foj4 it
MRC({Multi-RFID code Conversion Module}
Standard Canversion Module
EPC Genl EPC Gen2 IS0 15459 EKR Jiihile
Conversion Conversion Conversion

: RFID

Conversion : i
Conversion

B . e e =

Conman Conversion Module

MRC Manager Module
EPC Cum.mon IS0 Cunu.non MRC API T
Conversion Conversion
Manager Manager
000000 e s
Code Info Module —
i Stanm}; Common
Code Info C“':’PII“f“ C;;‘“?gﬁs* C;{m“i“ﬂ
i anger anager
Med=lon Manager 4

RFID middleware f
Manager Tool

a9 6. tts RFID =

[
(g
rigl
_>J¢

O MRC Manager Module
- MRC API Manager

MRC APIE #e|sh= e Abolth. ALE WS4l MRC APIE &3lA
thekgk RFID Z= dlo|El & wasle] g 7bssta =k

R4

t}eksl URN =
EN -

= JEE Wg sttt F238 MRC APL /% o & 219 2t

_23_



3% 21. MRC API +8& 7%

MRC API 7%
getURN o ZH7|dA S 16FTE UA oz Yo
( String hexString ) URNCo 2 W3lyo] Exde wh3le)
getURNOct o 7oA BT 8FFE AA oz Yo
( String octString ) URNOS 2 W3ly|o] £xEE& nkshg
® URNoZ HEy 3=E oxt oz Hwom EPC
translate2ZRawHex

Tag Translation Data Standard VI1.3°91A 743+

( String urnString ) 1 )
¢ - RawHex Z= FHZ £A L& 13t

® URNo= ¥ty A=F A ez Yo EPC
Tag Translation Data Standard VI1.39lA 743+
RawDecimal == FE|Z LAE-S wE3kst

translate2RawDecimal

( String urnString )

translate2Binary ® URNS = W3l I & A oz Yo 2349
( String urnString ) TAEE REEs
translate2RawCode ® URNS=E H3 I=& QAL gtoz2 Yo URN =

( String urnString ) E7F ofd ¥AH ZE(KKR Z= 5)= HE3hgh

- Util Manager

Code Info Module, Common Conversion Module, Standard Conversion
Moduleell A B3 7t 5o = de Aotk AF AHEHEA 542
2 AgEe g7 =2 5o Stk

- Standard Conversion Manager

Standard Conversion Modules A|o{&}= #]=}ojth, MRC API= o] ¥
2HE S8 A vk Standard Conversion Modules #l¢] 7}5 38}t

- Common Conversion Manager

Common Conversion Modules A3l #e] #foltt, o] #AE F3| ARk

Common Schema ManagerE Ao 7}5 3}t
O Code Info Module
- Code Info Modeling

XMLe® A7¥o] Q= RFID 2= dlole] Wak Ars AAs A1 7
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Ashe == W Aus Bgd mEA AHS s

- Code Info API Manager

Code Info APIE #efst= #eAtelth. RFID s= diolH e W HH=
Code Info APIE &34 DBl 5o A= HelHE F+ 3 A F8

3l Code Info API:= t}s % 229} 2t}

¥ 22. Code Info API =2 7]%

Code Info API 7%
setNewCodelnfo o MEF F= AR TSl XML 39S DBel 4
( File xmlFile ) e

_ ® A DBl AFEo e A= HKHY 9de oF
getFileNames() o wAd Wz e
getCodelnfo ® Uzt k3l T o] Fo = XML IS g
( String fileName) ey

removeCodelnfo
. . ® 1 o]Ed Y EHE= DBoA XML 3dS AbA gt
( String fileName)
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<?xml version="1.0" encoding="UTF-8"?>
<Codelnfos type="EPC"” version="1.00" date="2008-10-16T16:05Z2"
xmlns:xsi="http://www.w3.org/2001/XMLSchema” >
<Codelnfo name="sgtin-64" size="64">
<Header urnTagHeader="urn:epc:tag:sgtin-64">
<Ref name="header”>01</Ref>
</Header>
<Body >
<Refs>
<Ref name="FilterValue”>3</Ref>
<Ref name="Company”>14</Ref>
<Ref name="Ttem">20</Ref>
<Ref name="Serial”>25</Ref>
</Refs>
</Body>
</Codelnfo>
<Codelnfo name="sgtin-96" size="96">
<Header urnTagHeader="urn:epc:tag:sgtin-96">
<Ref name="header”>
00110000
</Ref>
</Header>
<Body>
<Partitions>
<Partition value="6">

A
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Ref o L% VR TR

(o], FilterValue, Serial, WordBoundary)
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TagTranslator EPCGenZCode

- = Atribotes —— | - = Affributes
—FilterYalue: Strina ] +SGETIN 198Nt
—PatitionsStringyalue: Strinal] FSGLN _1%:0nt
-SGETINPatitions:int[1[] +GRAI_170:int
-SSCCPatitionsint[1[] +GE[Al_200nt
—SGLNPatitions:int[] [1 +Filteryalue:Sring []
-GRAIPatitions:int[][] +Patitions StrinaValue :String []
~GlalPatitions:int[][] +SGTINPatitions:int[] [1

| B Operatons—— JE%—Q :;’U On,S:Itfﬁ[[]][]

- 5 + atifions:in
gﬂggt}jﬂ'&;@%ﬁag | | *GRaPattons it 11
+angeParser:String[] +SGTIN 19%5He aderSting
+umParser:Sring[] | 2oGlNIoHeader Sting
+dParzer-String L] +GRAT Header:iSting
+getdT vpe: String +GlAlZ0PHeader: Strin
+getidString: String
+Hattenflign:PatT wpe []
+g9enT ag3tring . Sring
—aenT adBvtebytel] E EPCTranslationExtension

P T T 2 L= Atributss—————
PatTupa -SGTIN 195 BOUNDARY : String
— “SGLN 196 _BOUNDARY  String
—GRANT0_ BCOUNDARY :String
—GIAIZ0Z BOUNDARY String
—tem p St Sring
h -util:UtiihManager
EPCTagTranslator —codeType:in?
= Atributes——| = Operations
gger Logger +EFCTranslationExtension
+SGTIN 155 BOUN DARY .String HEPC TranslationExtension
+SGELN 196 BOUN DARY :String +aetEFCURN String
HERANTO_BOUN DARY  String = nitwvoid
HElAlZ0r BOUNDARY | String +aetEFCURM :String
—Filteralue: Strina [ —=howError:String
—Patitions StringValue :String[] ~trans Gl AIZ0Z Sring |
—SGTIM Patitions int[1[] —transGRAI 170:String
—SGLN Patiions:int[] [] | —trans SGLN 196:String
—GlAlPatitons:int[] [] ~transSGTIN 198:String
-GRAIPatitions:int[] [] —commonGenZdodule:String
—eventlistid:String | —getCharacterSet String
— = Operations ——— —getFilterValue 'String
+EFPCTaaTranslator —getHeaderint
+gen TagByieE xension:byte []
—arai 170 byte []
—giai2Cbyte[]
—=aln1®bvie []
—stting T obinary: Sting
—stringT oM binary:Sting
—=atin 198 byte[]
+generateHe xString: String
+generatorBANDOM void
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MobileCode
= Attrlibutes
l—ciDseﬁ'B?Striﬁg | MCode

—_Precursor:String

—hbinaryString:String
-util:Liilkanager

+shMobileRFIDC odeboolean
+ilecode!String

+encode: String
+urnStringfBit String

- & Atributes ———
—_OIDLength: Strin: ;
—mcode:MCode logger:Logger

-+t Utilhanager
- RESERVED:String
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#_mini_mCode QD String —[]_n_g
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+getChiect String
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—transhMinitcode Sting
—transhcode:Sting
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—CC Sting
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+decoding:String
—ransURN : String Buffer
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—ranslUBN :StringBuffer
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= Operations
+CodelnfoE 2ception

¥ 36. manager ¥ 7]X] 2] S g0 the dH
class Name A
CodelnfoManager || CodelnfoAPIE 33t A& FYy=
MRCManager MRCAPIE 788 =& Sd=
MRCException MRCManager = g|2=o] i3+ Exception =2
CodelnfoException || CodeInfoManager & @] 2~° )3t Exception &2




3. 4 = AAE ¥ AF A

2 Ao A= EPC Genl Z& W3k EPC Gen2 ZE ®3 [SO15459 KKR =
= W3l 2ekd RFID W3k A2 23 S tdiA] th&th RFID ol E#olHE
E34 98w RFID ZE= HolHE zZF 3= AAe BE ¥z Had Ax:s

HolFm o EHolHE FaA 5ol dolHe we URNS Z3 gs ZAIT

1) EPC 2= W8 ZA3

ALE HE9olel 25 A 83t EPC ol & olEE ¢]&3le] EPC 2= A4
= W3 640 E, 96HIE, 18]l 96H|E oA Hi= FE Hlo]lHE 3= 2
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Ue 2% 202 29 19914 9] (a) ol&delE et (b) dlE e 7t 4§ EPC

64| E = ol (a)9} 96HIE A= HolEl(b)E Alien =712l XML A9

FH = TCP/IP T4l& AH&3tol ALE wlEdlofel AEg 1delm, 19 212
RS AEske]l ALE mlEdlojol A PML &A= Wghsh

r FE
r-{u
_z
2
o,
_?ﬁ
11‘.

64U E 2 96 H|E Z= HolHE Ay

C
F oo B owmEdA Ae due Agelelw /Ed AT FAsA

<hlien-RFID-Reader—Auto-Notification>
m===== Llien Reafler ===---= <ReaderName>EPC_Gen_ 2</ReaderNarme:>
<Reader Type>Alien RFID Tag Reader, Model: ALR-S780 (Four

{erminateds Cagﬁn%[;lﬁ Foplication] Cr¥Pragram FllesTJavatiak] S0 (GwbimY —~ 7=~ i g g

<Alien-RFID-Reader-Auto-Notification> <IPAddress>117.17.102.163</IPhddress>
<ReaderName>55 ALR-9780</ReaderName> <CommandPorc>4001</CommandPorcs
= <Time>2008/10/24 11:26:25</ Time>
(<ReaderType>ilien RFID Tag Reader, Nodel: ALR-9780 (Four AnCf- peason>TIMED MESSAGE</Reason:>
lcIPhddress>117.17.102. 153«' IPiddresa> <StarcTriggerLines>0</SvarcTriggerLinea>
<StopTrigyerLines>0</StopTriggerLiness
<ConmandPor t>4000</ CommandPort> <Alien-RFID-Tag-List>
; L : <Alien-RFID-Tag>
<Tiwe>2008/10/24 10:32:31</Tine> <TagID>3054 3D0S 1400 0300 0000 OSOF</TagIb>
|<Reason>TINED MESSAGE</Reason> <DiscoveryTime>2008/10/24 11:26:25</DiscoveryTime>
i . . <L =1 Time>2008/10/24 11:26:25</L = T e =
lStartTrigoerLiness0¢/Start TriguerLiness IiomtomentT =/ Emarseaatine
<StopTriggerlines>0</StopTriggerl ines> <ReadCount>47</ReadCount >
- ] </Alien-RFID-Tag>
l<Alien-PFID-Tag-List> <Alien-RFID-Tag>
i L <TagID>3054 3D0S 0000 02CO 0000 OS61</TagIDh>
[<hlien-RFID Tag:- <DiscoveryTime>2008/10/24 11:26:25</DiscoveryTime:>
<TagID>8800 2000 4000 025E</TagIb: <LascSeenTime>2008/10/24 11:26:25</LascSeanTime>
4 T <antenna>0</ Aintennas
<DiscoveryTime>2008/10/24 10:32:31</DiscoveryTime> cResdcountazo dERENE
<LastSeenTine>2008/10/24 10:32:31</LastSeenTime> </ Ahlien-RF ID=Tag>
<Alien—RF ID-Tag>
<Antenna>0</Antenna> <TagID>3054 3DOS OCO0 D3ICO 0000 OSCC</TagIbhs>
<ReadCounty 16</ReadCount > <PiscoveryTime>2008/10/24 11:26:25</DiscoveryTime>
1 <LascSeenTime>2008/10/24 11:26:25</Lasc3eenTime>
</ Alien-RFID-Tag> <Antenna>0</ Antennas
gy - 11 <ReadCount>32 </ ReadCount >
</ Alien-RFID-Tag-List> i T oo
</ klien-RFID-Reader-Auto-Notification> <Alien-RFID-Tag>

<TaglID>3054 3DOS 1400 0300 0000 O0S23</TagIbh>
<DiscoveryTime>Z008/10/24 11:26:25</DiscoveryTime:
5953 [Thread-9] INFO [Listener.run(}] - ------ Reader Nessa] <LascSeenTimes2008/10/24 11:26:25</LascleenTimes

: X <Aintenna>x0</Antenna>

[<7ym]l version="1.0" encoding="UTF-8"2><pmlcore:Sensor xwlns!l cpeadcountmd</ReadCounts

[B!.CK_DOOP.[I] <7xml version="1.0" encodmg="tf‘l‘?-8"?><pmlcore:..:’““"‘“I"““ﬂ’
D

: Alien-RFID-Tag>
oing backup of the system data... <TagiD>3054 3D0% 2000 0300 0000 O494Ai</TagID>
“DiscoveryTime>2008/10/24 11:26:25</DiscoveryTime:

(a) (b)
19 20. EPC 6491 E 2 96H]E FE d|o]E 9 Alien 8719 XML &4 & Hj
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Fowml version="1.0" encoding="TUTF-5" 2>
<pmlcore:3Iensor xmlns:pmlcore="urn:autoid:specification: interchange:FHNLCore
Hmlns:prmwluid="urn:autoid:specification:universal: Identifier:xmlischema: 1™
xmlns:xsi="http://wvww.w3.org/ 2001/ XML 3chema—instance"™
xsi:ischemalocation="urn:autoid:specification: interchange: PHNLCore: xml:schema
<pmluid:ID>117.17.102.163</pmluid: ID>
<pmlcore: Obhservation>
<pmluid: ID>0</pmluid: ID>
<pmloore:DateTime>2008/10/24 11:26:25</pmlcore:DateTime>
“<pmlcore: Tag:>
<pmluid: IDFurn:epc:tag:sgtin-26:2.5.1000005.12.1439</pmluid: ID>
<fpmlcore: Tag:>
</pmlocore: Chservations
<pmloore: Chservations
<pmluid: ID>0</ pmluid: ID>
<pmlcore:DaceTime>2005/10/24 11:26:25</pmlcore:ateTime>
<pmlcore: Taog:
<pmluid: IDr>urn:epo:tag:sgtin-96:2.5.1000000.11.1377</pmluid: ID>
</pmlcore: Tag:>
</pmlcore: Chservation>
<pmlcore: Obhservation>
<pmluid: ID>0</pmluid: ID>
<pmlcore:DateTime>2008/10/24 11:26:2Z25</pmlcore:DateTime>
<pmlcore: Tag:>
<pmluid: IDFurn:epc:tag: sgtin-26:2.5.1000003.15.14584</pmluid: ID>
<fpmlcore: Tags>
</pmloore: Chservations>
“<pmloore: Chservations
<pmlnuid: ID>0</pmluid: ID>
<pmlcore:DacteTime>2005/ 10724 11:26:25</pmlcore:DateTime>
<pmlcore: Tag:
<pmluid: ID>urn:epo:tag:sgtin-96:2.5.1000005.12.1315</ pmluid: ID>
</pmlcore: Tag:>

a9 21. EPC 64M]E % 96H|E = ©|o|H 2] PML A

oS 2 225 29 199 (o) clEdCIE 7 4% EPC 96ME o4 IZE 4
olE 9] Alien 2719 XML &4 <l 2= SGTIN-198 Z= dlojHE 1
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- Llien Reader ------

<?xml g§r5i0n="l.0" encoding="UTF-5"2>
;<Alien—RFID—REadEr—AutU—NUEificatiDn>
|<ReaderName>EPC_GenZ Emulator</ReaderName:>
<IPAddress»117.17.102.163</ IPAddress>
<CommnadPort>3000</ CommnmadPort:
Time=2008/10/24 17:12:03</ Time>
|<Reason>TIMED MEZ3AGE</Reason>
[<StarcTriggerLiness>0</StarctTriggerLiness
§<StopTriggerLines>D<fStopTriggerLines>
[<ilien-RFID-Tag-Listx
|<Alien-RFID-Tag>
<TagID>36754003ec2 1734000000000000000000000000000613dea6400+</ TagID>
DiscoveryTime>2008/10/24 5:12:45</DiscoveryTime:
Last3eenTimer2005/10/24 5:12:45</LastIeenTime:
[<intenna>1</Antennas
[<ReadCount>1</ReadCount>
\</hlien-RFID-Tag>
\<ilien-RFID-Tag>
(<TagIl>36754d03ecz 17340000000000000000000000000006kde 699c00</ TagID:>
(<DiscoveryTime>2008/10/24 5:12:45</DiscoveryTimes
LastSeenTime=20058/10/24 5:12:45</LastIeenTimes
<Antenna>1</ Antennsas
!<ReadCDunt>1<fReadC0unt>
|</hlien-RFID-Tag>
<ilien-RFID-Tag>
!<TagID>36754dDSECZ1?3QDDDDDDDDDDDDDDDDDDDDDDDDDDDS9C5E3QDDD<JTagID>
|<DiscoveryTime>2008/10/24 5:12:45</DiscoveryTimes
<Last3eenTime»>2008/10/24 5:12:45</Last3eenTime>
Antenna>1</Antennar
ReadCount:>1</ReadCount>
|</Lilien-RFID-Tag>
|</ilien-RFID-Tag-List>
f</Alien—RFID—REader—Auto—Notification>

19 22, EPC 96 HE o]Ate] 1= do]E 9 Alien 8t 7]¢] XML H A A

<?xml wersion="1.0" encoding="UTF-5"2>

<pmlcore: Sensor Hmlns:pmleore="urn:sutoid:specification:interchange:PMLCore: xml:schema: 1™
xmnlhns:pmwluid="urn:autoid:specification:universal: Identifier:xml:schema: 1™
xmlns:xsi=rhttp://wuv. w3 . org/ 2001/ XMLSchema-instance"

<pmluid:ID>117.17.10Z2 . 163 </ pmluid: ID>
<pwmlcore:Chservation>
<pmluid: ID>1</pmluid: ID>
<pmlcore:DateTime»2005/10/24 5:12:45</pmlcore:bateTimes

</pwlecore: Ohservations
<pmlcore: Chservations
<pmluid:ID>1</pmluid: ID>
<pmlcore:DateTime>2008/10/24 5:12:45</pmlcore:DateTime>

</pmleore:Ohservations
<pmlcore: Chzervation>
<pmluid: ID>1</pmluid: ID>
<pmlcore:DateTime»2005/10/24 5:12:45</pmlcore: DaceTimes

</pmlcore:Observations
</pmloore:3ensors>

¥2i:schemalocation="urn:autoid:specification: interchange: PHLCore: xml:schema: 1 ../ SchemaFiles/ Inte

<pmlcore:Tag><pmluid:ID>urnﬂ?pc:tag:sgtln—lQB:S.5456123.34253.B=u<fpmluid:ID><melcare:Tag>

<pmloore: Tag><pmluid: ID>urn:epoitag:sgtin-198:3.5456123. 34253 .V dg</pmluid: ID></pmlcore: Tag>

<pmleore: Tags<pmluid: ID>urn:epe:tag:sgcin-198:3.54561253 . 34253 . 8Eqd</pmluid: ID></pmlcore: Tag>

]

O
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3% 37. EPC & dHoJE W3 HAE A3
EPC ==
EPC ZE dolH URN

AA F5F

SGTIN- 198 | 363a2bfc002de14000000000000000476 {urniepcitag:sgtin-198:1.569328
ec61b060cadc362c000 46853.G71C0025C10

GRAL 170 3734b74695c990400000000000001386 jurn:epeitag:grai~170:1.3002789
0c59306¢cc0 468545.83012063
3834b74694014275870c 196681606 | Srniepctaggiai 202:1.

GIAT-202 |0 e 0000 ddbb e 000 3002750, PNXH03615-003 PID

SGIN-195 [3934b74694225€000006edd9b070bEab urniepeitagisgin-195:1.300278

46ab58b168c1cb86a000

9.4399.77308-545-1140985
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2) KKR 2= @3 23

o 1% 24+ RFID 29 7] AFgE RFID o &l olHE E3lA] ISO 15459
KKR = do]EE alien #AIA B XML &4 & HEo]4 ALE W& 9 o]
of M Axtelty. 2§ 25= ALE mESfoA iAoz AEH= PML
FAE wrgdoz A4 yYeld Aottt 17y 249 U TaglD elemento]
= ‘0534095AE410882110863210"¢] vk ¥l 25¢ o] PML #A49
pmlcore:Tag element®] U+ 'urniods:15459:1:11634.1058.1.1.69307524' 21 =1 URN

= Ao v,

L7enl version=""1.0" encoling="UTF-B"T>
|(nlipnaniln—neaaer-nutu-HﬁtiFitatiun)
|{Readerdame>S5 ALR-978 0 /ReaderHane>
|¢IPAddress»> 206 . 253 . 213, 1124/ IPRddress?
|{{:nmadPDPt}hI!H{FEnHﬂaﬂPm‘t}
|CTime>2007 F10/09 17242 2354/ Timed
{Reasan>TIHED MESSAGE</Reason
|¢StartTriggerLines>/StartTriggerLiness
{StopTriggerLines»0</StopTriggerLiness
{Alien-RFID-Tag-List>

i Lh-Tags

|<TaglDx @S FNI9SAENT DSR2 1108682104/ Tagl D>

LT nel
|{LastSeenTime>2 @07 10/ 89 1742 :35C/LastSeenTime
|{AntennadB< Antenna>

i<REidEﬂunt>?<!HEﬂdEDunt}

|<ralien-RF ID-Tag»

|4FAlien-RFID-Tag-List>

|<.|"H'I.ipl1 -RFID-Reader-Auto-Hotifications

% 24. RFID o EdoH 2 A3 KKR Z= HoH

<Txml version="1.0" encoding=""UTF-8"7>

<{palcore:Sensor xmalns:palcore="urn:autoid:specification:interchange:PHLCore:xnl:schemazl™
¥alns:paluid=""urn:zautoid:specification:universal :Identifier:xml:schemaz1™

xAlns xsi=""hitp:/ vww.wd org/2081/3HLSchemna-instance™
#siischemalocation=""urn:autoid:specification:interchange :PHLCore:xnl:schema:z1
-./schemaFiles/Interchange/PHLCore  xsd™>

Cprluid:ID>203.253.213. 212</paluid ;1D

{pmlcore:0bservation

Cpmluid: ID>@</prluid:z 10>

- - - = L}
{palcore:Tag:<{paluid:ID>urnzods ;15459 1211636105681 . 1.69307524</pnluid: 10> <{/prlcore:Tag>
“rpErTTresiitrTer T T
Lfpalcore :Sensor}

1% 25 URN ZE==Z ¥3ty KKR Z& do]H
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Us 29 262 1631079 KKR 2= toJEl7F o]¥ A URN ZEz WHeky =

Aol HAL HolFa duh. JHARLE 16759 Z= HolE 7t ISO 15459 KKR
A= AAZE BHe=AE A A o] 5o ok bF HEE AMESIAEAE
FE= dolHE FalA golm, 1o wabA Object Length7} dwid A& &<l

ro

t}. Object LengthE E3lA ObjectE Aol Fo] KKR Z= A A WS A
Ko ut 2742 WHEksta 270545 ALE vE9 oo A€ 5= URN 2= &
2] o 7 WHEtE )

O0534095AESADOG44104221590

[2008-03-07 15:05:08] — ISO/IEC 15450-4
[2005-03-07 15:05:09] — EER code SHSLUICH
008-03-07 15:05:09] — &= AR :5 bits
[2005-03-07 15:05:09] - padding Legnth :2 bits
[2005-03-07 15:05:09] — Okbject Legnth :70 bits

Fesult (urn:ods:15459:1:11634.27457.2.130.1053492
O0534095AE4318Co4A453 ADGE

[Z008-03-07 15:05:08] — ISQ/IEC 15450-4
[2005-03-07 15:05:09] — EER code SHSLUICEH.
[2008-03-07 15:05:09] — 2= AR :5 bits
[2005-03-07 15:05:09] - padding Legnth :2 bits
[2005-03-07 15:05:09] - COkhject Legnth :70 bits

Fesult :(urn:ods:15459:1:11634.3171.4.676217.27482
0534095AE410882 110863210

[2008-03-07 15:05:09] — ISO/IEC 15450-4
[2005-03-07 15:05:09] — EER code SHSLUICEH.
[2008-03-07 15:05:09] — 2= AME :5 bits
[2005-03-07 15:05:09] - padding Legnth :2 bits
[2005-03-07 15:05:09] — Object Legnth :70 bits

Fesult urn:ods:15459:1:11634.1058.1.1.69307524
O0534095AE4119058C0443214

[Z005-03-07 15:05:08] — ISO/IEC 15450-4
[2005-03-07 15:05:09] — EER code SHSUICEH.
[2008-03-07 15:05:09] — 2= AR :5 bits
[2005-03-07 15:05:09] - padding Legnth :2 bits
[2005-03-07 15:05:09] - Okject Legnth :70 bits

Fesult :urn:ods:15459:1:11634.1124.2.782.1117317%F
O0534095AE4110CE 108564298

[2008-03-07 15:05:08] - ISO/IEC 15459-4
[2005-03-07 15:05:09] — EER code SFSUICH.
[2008-03-07 15:05:09] — 2= AL :5 bits
[2005-03-07 15:05:09] - padding Legnth :2 bits
[2008-03-07 15:05:09] - Object Legnth :70 bits

Fesult furn:ods:15459:1:11634.1091.1.1.357542150

1% 26, KKR ZE dlojEld ¥g e

g 29 278 URN == 2oz #gd KKR 3= HolE S $&o U3}
T T URN Z= P2 oz Wst A& ®HolFa ity 17 2744 'NIDA

3 nstH, "URN for
ALE Middleware’' &= ¥ i=#o|A A<tsl= URN == 2oy, 'EPC

(-
>y
Z
rlo
rol
Al
o
v
P
™,
oot
o,
2
>,
2
rO
ol
(-
>y
Z,
Ky
Iy
(o2

1>
o
o,

RawDecimal’#@ ‘EPC RawHex'™= ALE "] E90]¢g 23 A3 EPCY



(-
=
Z
o
[
oftt
)
oft  ofN
K
[
=
o
o
lo
—
o
N,
)
B
—
o)
2
)
)
filo
e
o)
rlr
vl
o
fo
m

o] thkg URN 3
o skl v alolst S8 zkel AA T} Fol s,

[2007-10-13 16:19:58] - NIDA UBN :urn:ods:iso-iec:13459:1:EER.ZZA.B.DE.LABCD

[2007-10-13 16:19:59] - URN for ALE Middlewsre :urn:ods:15459:1:11634.27457,2.130.1083492
[2007-10-13 16:19:59] - EPC Ravlecimal :urn:keode:raw:96,x05340954F54D044410422150
[2007-10-13 16:19:59] - EPC RavHex : urn:keode:raw:96.16103333659731887417408692624

28 27. KKR ZE dlo]g 9 t}3t URN == 34

ISO 15459 KKR ZE A Ao s H2E AxE b I 3837 Zo] A3
o} ¥ 388 Ay Ry ‘KKRO sidEs FiEo] 116349 1002 Ex0vts= A
S ¢ AY O 10035 7#FmZ= dFEY, 3 ZE 10¥4E FaA)

ol
of sjFE I, vhE 992 IC8 SCell s Ert.

% 38 KKR 2= tlolg W3 g~E A3}

16 214=¢] KKR ZE H°]H URN
0534095AESAD044410422190 urn:ods:15459:1:11634.27457.2.130.1083492

0534095AE4318C94A483AD68 urn:ods:15459:1:11634.3171.4.676417.27482

0534095AE410882110863210 urn:ods:15459:1:11634.1058.1.1.69307524

0534095AE4119058C0443214 urn:ods:15459:1:11634.1124.2.792.1117317

0534095AE4110C2108864298 urn-ods:15459:1:11634.1091.1.1.35754150
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Eutd RFID Z= W3 23
e a9 288 99 KKR == dlolg W3 Axs}l u%a A RFID v 7]}
48k RFID ol&d o8 E 284 =ud RFID = HolHE ALE 1S9 9]
of A&7 Ay

<fxml wversion="1.8" encoding="UTF-8"73
<Alien-RF ID-Reader-Auto-Hotification>
<{ReaderHame>55 ALR-97868<{/ReaderHamel
(iPﬂddrE55}233i253‘213.212(!|Pﬁddr€#5>
<ConnnadPort>48008</ConmnadPor t
LTime>2007 /10709 17:42:35{/Tine
<Reason>TIMED MESZAGE</Reason:
<StartTriggerLines>@<{/StartTriggerLinesy
<StopTriggerLines»B{/StopTriggerLines>
(ﬁlian—RF[D-Tag-list)

Frar Tl W
-2

<TaglIb>B1BFCIA2E34201BCE1241234123 8123456780124/ TaglID>

fLastSeenTime>2007 /10709 17:42:35<{/LastSeenTime
<antenna> @</ fintenna’

£ReadCount>7{/ReadCount>

</Alien-RFID-Tag>

</alien-RFID-Tag-List>
<fAlien-AFID-Reader-Auto-Hotification?

19 28. RFID ol EdolH= AAs wud RFID = ©lolH

<?xml version="1.0" encoding="UTF-8"7>

<palcore:Sensor xAlns:palcore="urn:autoid:specification:interchange :PHLCore :xml:schemaz1”
xalns :paluid=""urn :autnid:speciFicat{on:uniuersal:ldentiFier:xnl:s:h!nan“

xmlns ixsi="http:/ /v . w3 . org/2000 /XHLSchema-instance”
¥sizschemalocation="urn:autoid:specification:interchange :PHLCOre:xnl :schenaz1
--/SchemaFiles/Interchange/PHLCore .xs5d">

£pmluid:10>283.253.213.212</pRluid: 1D>

{pmlcore :0bservation>

<pn1uiu ln)l‘x!pnluiu 0>

<;nlnure :Tagx<pmluid:Ib>urn:mcode zid: 3602 M QBSIHQhQI LAGD. 1SATMAT IR fpnluid: ID)(fpnlnan]
LR e

<fpmlcore :0bservation?>

</pmlcore :Sensor>

28 29, URN Z=2 W3ty mulel RFID 2= do] g

a9 29% ALE HESIofellA WFAo=m A &= PML E4& uvEeERWH,
PML &4l ¢tol= URN ZE==2 W3y ®Enuld RFID Z= HolHE HoFa
4o ®muld RFID F=9  ‘10FC3028342010
o1 N Z= g4o= npy 2y

gtk 2™ 289 dE 163
CE12412341234123456789012' =
HolFal Ak
2HkYd RFID &= W39

fult)
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o
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e
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=

o
[
|m
i
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| 91ste] logdjEs °l-&3te
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W3l yAS FAEE T mCode®t mini-mCodex= TLCSF Classell whghA, IC,
CC, SC, ICC7} &A18tA ¥AY Aol7t 7k A ol AS ettt 19 30
e A= MES FAF HAE FHo] dRFor ot mEst 161052 Y

Ao AdBHog 27247 WIEw wuled RFID = A7Ael DSFID <

o
ol &3t OID #S F&3% ths, OIDol wekA ZE= do]H7F mCode,
mini-mCode, micromCode <ol ¢]

RFID Z= AA9 Z= ¥ AHE FEF31 2= W3 Ao wahr] 275
2 1 A= HolHE URNe= ®gsty I 309 A WA oS Ay 5=
do]E7F mCode®l 3 Object’} 'E12412341234123456789012'¥€ 72 %-, TLC7}
‘E12'¢]™ Classt 4'7F ¥131 CC+ ‘305402420°, IC+= ‘46607, SC+= ‘1450741778’
o] #th wekx URN FZE+ urnimcodeid:3602.4.305402420.4660.1450741778' ©]
Hrt

_57_



[2007-11-19
[2007-11-13
[2007-11-13
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19

- 000D0000100001111110000110000001010000011010000100000000100001100111000010010010000010010001101000001001]
- 2HIY rRFID BE2FESLICH

- OID Length : 32 bit

- mCodeYL|CH

- mCode Chject Length (Unit : Byte) :12
- mCode Cbhject :E12412341234123456789012
- Top Lewvel Code : E12

- Class :4

- Fragment :12341234

- Decimal :305202420

- Fragment :1234

- Decimal :4660

[2007-11-19 - Fragment :56789012
[2007-11-19 - Decimal :1450741778

[2007-11-19 - Translated URN : urn:mcode:id:3602.4.305402420.4660.1450741778

[2007-11-13 - DO0000010000111111000011000000101000001101000010000000100000010000101100010000000010000100101110
[2007-11-19 - BHIY rFID DEIUSLICH

[2007-11-15 16:20:21] - OID Length : 32 bit

[2007-11-15 18: - micro-mCodeZLIC}

[2007-11-19 16: - micro-mCode Object Length (Unit : Byte):4
[2007-11-19 16: - micro-mCode Object :2C4021ZE

[2007-11-19 1 - Top Level Code : 001

[2007-11-19 1 - Fragment :0C40212E

[2007-11-19 1 - Decimal :205529390

[2007-11-15 1 - Translated URN : urn:micromcode:id:.1.205529390

[2007-11-19 16:20:21) - SHIY RFID BE2FWESLICH

[2007-11-19 16:20:21) - OID Length : 32 bit

[2007-11-1% 16:20:21) - mini-mCodeLICH

[2007-11-19 16:20:21) = wini-mCode Chject Length (Unit : Byte) :4

[2007-11-19 16:20:21] - 000000010000111111000011000000101000001101000010000001000000010000000001011111000110000000110100
[2007-11-19 16:20:21] - mimi-mCode Chject :017C6034

[2007-11-19 - Top Level Code : 01
[2007-11-19 = Class : 01
[2007=11-19 = Decimal :15
[2007=11-19 = Decimal :48

[2007-11=18
[2007=-11-18
[2D007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19
[2007-11-19

= Decimal :52

= Translated URN : urn:minimcode:id:1.1.15.48.52
- 0000000100001111110000110000001010000011010000100000000100001100111000010010010000010010001101000001001
- B2HIY rRFID BEIHSLICH

- OID Length : 32 bit

- mCode2LICH.

- mCode CObject Length (Unitc : Byte):12

- mCode CObject :E12412341234567890121234

- Top Lewel Code : E12

= Class :4

- Fragment :12341234

[2007-11-18 - Decimal :305402420

[2007-11-19 - Fragment :5678

2007-11-19 165:20:2171 - Decimal 122136

29 30. ®4¥lY RFID == w3k 244

I 307 #Zo] Buld RFID ZE= ©o]§7} URN ZEZ WHEH= HE 2
s AYgk o] ths E 399 #Zth ®utd RFID = tolH7F mCode,
mini-mCode, micro-mCode?] FZ= W3 AHHo welr Z+z H3le URN Z=
Fao] A3t delHE & ¢ Atk 163059 2ntd RFID ZE HolH & d4H K
A oAE 16879 B AYe sddits AS & F Atk 2 olf+ mCode,
mini-mCode, micro-mCodet =H}¥ RFID ZX= A Ao £3sl7] wiolt}. =,
2nted RFID 2= A A9 DSFID®F Precursor ko] &L3tal OID Fkoll whahA]

i

o gt F= AARIAE 3]
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¥ 39. ®uld RFID ZE= dolg W3 v AE Ay

T 16%15~9] ®2Hld RFID Z=dlolH URN
010FC3028342010CE1241234123412345678 | urnimcode’id:3602.4.305402420.4660.1450
9012 741778
010FC3028342010C0026123456789078901 2 | urnimcode:id:2.6.4660.22136.15884743 7158

mCode 13456 7414
010FC3028342010CE1241234123456789012 |urnimcode:id:3602.4.305402420.22136.241
1234 7103412
010FC3028342010CE121001200001234 urn:mcode’id:3602.1.18.4660
010FC302834202042C40212E urn:micromcode’id:1.205529390

S — 010FC3028342020480001234 urn:micromcode:id:4.4660

mCode |1 )RC302834202049009125C urn:micromcode!id:4.269029980

010FC30283420204502F 1890 urn:micromcode’id:2.271521936
010FC30283420404017C6034 urn:‘minimcode’id:1.1.15.48 52
. 010FC30283420404027F6001 urn'minimecode:id:2.1.15.432.1
mCode 010FC30283420404032C6034 urn:minimecode’id:3.0.11.6.0.52
010FC30283420404047C6F 78 urn:minimeode:id:4.1.15.55.376
4. 95 RFID Z= W3 A9 HF H7}

e 2% 312 7159 ALE "lEde2l]e] & H A el Summary, L¥
2% WRE ApgEolth 1Y 332 & =EolA ActstE WS ALE " &9
of A&39S W Summary, 13 34 WRg AFRHS FEA|E L gt 19
313 1% 338 AW EW 1 zpolr} miH|stH, T1g 32¢F 1% 340 EAE HE
g AMEHE Z Aols UEhUYA ETh o9 o] B =FoA AtsE W
= o8 A5, 7IEe ALE v=dlole] 4 3 WA flo] vk RFID #=
AAE WE YT ¢ Jdom, 71E] ALE vE9] HJiar AFEdE &
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=

& J?SE 5.0 Monitoring & Management Console: 776@localhost

Connection

Summary rMemory rThreads rCIasses rMBeans r | %

Summary
Uptime: 1 minute Process CPU time: 4.265 seconds
Total compile time: 0567 seconds

Threads
Live Threads: 24 Peak: 3
Daemon threads: 14 Total started: 54
Memory
Current heap size: 3,361 khyrtes Committed memory: £, 132 bhyrtes
Maximum heap size: 65, 055 kbyrtes

Ohjects pending for finalization: 0
Garhage collector: Name = 'Copy, Collections = 112, Total time spent = 0.378 seconds

Carbage collector: Harae = TlarkSweepCorapact’, Collections = 1, Total time spent = 0.103

seconds
Classes
Current classes loaded: 2,510 Total classes unloaded: 57
Total classes loaded: 2,667
Operating System

Total physical memory: 2,096,624 Koytes Free physical memory: 960, 404 kbytes
Committed virtual memory: 32, 336 Khyrtes

a9 31. 7€ ALE "l E4°91¢ Summary

£ J2SE 5.0 Monitoring & Management Console: 776@localhost

Connection k
Memory | Threads | Classes | MBeans | v |
Chart: [Heap Memory Usage |v|  Time Range: Perform GC
6.0 Mb—
5.0Mb
4.0Mb
Used
4 3572218
3.0 Mb--
16:34
Details
Time: 2002-12-06 163453 100% -
Used: 3,488 khyrtes e
Committed: B, 132 Moytes on.
Max: 65,000 Haytes e
GC time: 0,387 seconds seconds on Copy (123 collsctions)
0,195 seconds seconds on Iarks: C it (2 collecti 5

719 32 71 ALE W S9lole) ulwe) Ahg e

_60_



£ JZSE 5.0 Monitoring & Management Console: 2472@localhost

Connection

Summary rMemory rThreads rCIasses rMBeans r |

Summary
Uptime: 44125 seconds Process CPU time: 3.765 seconds
Total compile time: 0.424 seconds

Threads
Live Threads: 32 Peak:
Daemon threads: 16 Total started: 42

Memory

Current heap size: b, 156 khyrtes Committed memory: £, 200 khyrtes
Maximum heap size: 5, 055 khyrtes
Ohjects pending for finalization: 0

Garbage collector:

Garbage collector:

Marae = 'Copy’, Collections = 28, Total tivae spent = 0.345 seconds
HMame = TlarkSweepCormpact’, Collections = 0, Total time spent = 0.000

seconds
Classes
Current classes loaded: 2,624 Total classes unloaded: 4
Total classes loaded: 2,629
Operating System
Total physical memory: 2,095, 624 khyrtes Free physical memory: 927, 108 khyrtes
Committed virtual memory: 32, 112 Koyrtes
= O =
a9 33 At RS 483 ALE vE9o]e Summary

£ JZSE 5.0 Monitoring & Management Console: 2472@localhost

Connection

Summary | Memony rThreads rclasses rMBeans M ‘

Chart: ‘Heap Memory Usage 1 '

o] ]

Perform GC

6.0 Mb—

5.0 Mb

4.0 Mb

30Mb-+

Used
4 3,888,272

Details

1646

Time: 2002-12-06 16:46:11

Used: 3,580 Ehytes
Commitied: 6, 200 Khyrtes
Max: 65,008 kbytes

GC time: 0.355 seconds seconds on Copy (102 collections)

0,109 seconds seconds on MarkSweepCompact (1 collsctinns)

Ajtsh= WS 483 ALE
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V. Z2&

i)

£

AL, A WS ol gt AA W TSt vt RFID = AAE
Adsta Ady 3= dolelE URN IE=2 W#ss, =3 URN I=8 v

7] S13kel RFID 2E AAle) 2= wge] #d8 2 485 XML £4= @
=913 XML %A= dAste] 3= w3 guo MAz A4 she] 2o
Mz RFID 2= AAZF F7kE 7y 71£¢ RFID 2= AAZE F35ee
2= dHeolHE 7 Mg A & A £ Fa3 FF RFID 2= A7
ol ALE mEslole] W4 Aele 4o Bed URN 3= G4 Atas)

B =EdA At ALE wE9e] 71 tF RFID 3= W3 A7 UHE
ALE " E9olel A& A9, d<3 de Y RFID == AAE AYd +
AL A G = AAE W3 A 7hsdhel mEk ALE HESlols #H]
A2 EdZ FER S & F Jg Zo|th Ed FuR EPC ZE AAE
A kuq Aoz AH3 SO 2= AAE AFEE 5= oA, RFID Al
g g5 H]Eo] ol Aot HaojA udd RFID 3= AAIE ALE " &9
o17} A& gtel wel ALE W&ol B o] RFID ®j1o] webA RFID A2

HatH %ol ggd RFID 2= AAZ <dske] =l RFID 44 <] 9<%
A g UESASE o] F &= dlof ofE® FHo| woktou 2 =il oA
RFID 4H1o]l 954 2 UEYASI &4 08 o|Fojd Aoty o & 5ol
shubel ALE "E992 4] RFID Aol s EPC 2= AAE AMEsta =
U RFID AFgell A= ISO 15459 KKR #= A AS A&7 u EPC 2= A7
E AHEste] f %5 2 EF $49 RFID A4S & X% 9la ®nud RFID 2=
AAE Ab&sto]l 7iQ) Bt

Fae Lokl Fax AnsE ¥ FE Yok
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2 =woA Ajdste ZE WE JHo| oS FFo A= RFID 2+ =

= AAE BEHoR Fb 2L F4Y & Agol Wk ALE mEdels WeA
3 #44e A 5 QA Hel, ALE VIS0 E o ReHow AST F o
shelch

Y7l & AAste] AAAo® RFID 17 AYE EF& 93 2= volHE
Ze HaEdol & ZHAojth gEoH URN =2 WH3lE RFID 3= HolHE
S$go] 9= tgUd URN == 2oz Weste] 8o A AEsts HAE
T o Adafol & Aotk o] wE 7]ES ALE WEdolet 4 HEEE 3
st 8" A= HolHIE dAH R So& A¢ tdd RFID 3= tloly
7b o3 glo] AW W wise] H= xR HAER ol s}
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