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A network architecture for fast retrieval of

physical space information from RFID tags

Summary

The use of user memory data together with the unique ID of RFID tag has been expand-
ing in various industrial applications, particularly in logistics and multi-point monitoring.
Therefore, the fast reading of user memory data from RFID tags which have different
data structure is required. In this thesis, a network architecture for fast retrieval of user
memory data is proposed. The architecture features the network based data structure
resolving and the optimization of read command according to the characteristics of in-
terrogator and the subscription requests from applications. I implemented the proposed
network architecture and evaluated the performance with commercial interrogators and
commercial RFID tags both of which are conforming to the fundamental specification of
ISO/TEC 18000-6 Type C. In the experiment, 3.3 times read speed up compared with an
existing standard is achieved with the network based resolving. The optimization of read
command is effective regardless of the protocol implementation of interrogator. Further-
more, 2.5 times speed up is achieved for distributed data structure on RFID tags with the
aggregation of read commands.
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e Impact

e Tilt

Simple Sensor [0 Memory Mapped DO OOOOO PortedDOOOODOOODODOOOO
0000 [13,p.3080RFIDOUOO0OD0OOO0O0UO0OUOOOOOOOOOUOOUDOO
0000000000000 SSD Addressd TIDOO OO 260, 000000000000
000 [13, Figure 85|00 SSD Address 0 O O bit O SSD Address O Access Method O O O

000000000100 PortedD 00000 Memory Mapped 0 0 00O (O DI, D)0
4.3.1 Memory Mapped

Memory Mapped O 0 O O O Simple Sensor 0 Read, Write 1000000000000
ogooooooo
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!^.*$!http://example.com/autoid/widget100.wsdl!
!^.*$!http://example.com/autoid/cgi-bin/epcis.php!
!^.*$!http://www.example.com/products/thingies.asp!
!^.*$!http://gateway1.xmlrpc.com/servlet/example.com!
!^.*$!http://gateway2.xmlrpc.com/servlet/example.com!

Simple MSB LSB
Sensor Type | 31] 30] 20] 28] 27] 26] 25] 24] 23] 22] 21] 20[ 19] 18] 17] 16] 15[ 14] 13[ 12] 1] 10] o] 8] 7] ] 5] 4] 3[ 2] 1] o
Sensor type |Measure| Acc | Sampling High Low | Monitor |High out{Low out-[ Alarms

Temperature 0000 span regime |in-range |in-range| delay |of-range |of-range
Span14C limit limit alarm alarm
delay | delay

O 4.3: 32bit O SSD Block 0 00O (O: Temperature Span 14 C)

SSD Address 0 0 Word Address 000000 SSDOOODOOOOOOOOOOOO (O
[T)0

SSD(0 Ex) 00 0000000000000 0O0O0O000D00D0DUO0oOOoOOOOOO
O000000000000000 ISO/IEC 18000-6:20100 000000000000

4.3.2 Ported

Ported O O O O O SimpleSensor 0 ISO/IEC 18000-6:2010 O 0 O O O O HandleSensor O
000000000000 00000000000000O00000O0DO00000 (0 D34,
D5)0

SSD Address0 0 PortNr 00000 (D D2)000000000O00OO0OOO0OOOO
0 HandleSensor 000000000 PortNtr 0 0000000000000 O0OOOOO
O00Flex Query 00000000 Query BATOOODOODOODO SS Resp(Simple Sensor
Response) 000000 I'YesDOODODOODOOODACKOOOOODOOO SSDOOOOO
0000000000 (0 D3)0

OO0 Ported D0 000000000 O0O0OCOOOOO0O0O0O0O0DBOODODOOOOOOO
000000 Event record blockd O 0 Read-Event-Record 0 0 00O (0 D8, DY) 00O
00000 [3, Annex. R]O

4.4 Full Function Sensor

IEEE1451.7 Q)0 0000000000000 ISO/IEC 18000-6:2010 0 O Full Function
Sensor U 0 0 0O 0 000 Full Function Sensor 0 0 0O O 0O ISO/IEC 18000-6:2010 0 0O O O
00000 HandleSensor U0 OO OO0OOOODODO IEEEI451.7000000O0O00OODO
0000000000000 O0ODOD @,p3l0D00ODOO0OO0DOODOOODODOOODODOO
0O O Read-Single-Memory-Record 00 Read-Record-Segments 0000000000000
O00000000oooo0oooog [po,edno

0000000 RFIDO OO Full Function Sensor 0000000000 OOO0OOO
0000o0opoo0ooooooooooooDo0oo0oooooooooooooooog
ooooo
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USER

SDS Entry n (2, 3, or 7 words)

TID
2300 | 5pg Address -
220,
00,

SDS Entry 2 (2, 3, or 7 words)

SDS

SDS Entry 1 (2, 3, or 7 words)

r_____________I

RFU
[2:0]

Active SSD Selector (SDS SDS

Entry number) [6:0] B'%i;ijesrﬂa'g]":k

SDS
Status
Word

SDS Lock Status
[3:0]

0 4.4: ISO/IEC18000-6:2010 0 0 00000 SDSO OO

1. UIT0 0000 XPC-W1 2165, 0 FS(Full Function Sensor) bit0 100000 O OFull
Function Sensor 00000 O00OO00OOO

2. TIDOOOOO 2204 ~ 23F, O 0O SDS(Sensor Directory System) Address 0 0 O (O

3)0

3. 8SDSOO000000OSDS Entry xOOOOO (O EA)0

4. SDS Entry O O Port Number O Sensor ID 0O 00O (O DI4)0

5. Port Number O Sesnor IDO OO OUOIEEE1I451.70 000000000000 0O0O0O
00 HandleSensor U0 0D O0 00000 O0O0OOOOOOOOOO

O 4.3: SDS AddressO0 00000

RFU

MB

Word Address

# of bits 6

2

24

description | Reserved for future use | Memory bank selector

SDS starting word address

4.5 BRIDGE WPO01

BRIDGE(Building Radio frequency Identification for the Global Environment) 00 2006
0700020090 800300000000 0000000O0O0O0O0ORFIDO EPCglobal
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network 0000000 O0O0OO0O0OOOOOOO0OODOODOOODOOODOOODOOODOOOOO
000 15000000000 (WP: Work Package) 000000000000 0OO0O0ODO
O00000030000000000000 P20

000000000 RFIDODOODOOOOODOODODODOODOOODODODOODO “BRIDGE
WPO01 Specification of a common platform for sensor-enabled RFID tags” [23] 000 O
ISO/IECO 000000000 RFIDOOOODODODODODODOOOOODOODOODODODOD
oo ooooobobooooonooobobooooooo
0000dooooooobooooodo RFIDOODDDODODOOOOOOOOOO

BRIDGE WPO1OOODOOOOOOOO RFIDOOODOODODOODODODODOODOO
goobooooooboooooboooooboooooo

1. 0000000000000000000000 Read, Write, (0 000 O 0O )Block-
Write 0 0 O 00O SAM(Sensor Address Map) 00000000000 000000O
ooo

2. RFIDO0OO0O0OO0OO0O0OO0ODOO0OOODOODbObOObOObOOobDobooboooooooon
gooooboooon

4.5.1 OD0O0OO0O0O0OOOOOO0OO0OODOOOO0

BRIDGEWPO1O0OOOOO0O SAMOOOOO BE30000SAM(Sensor Address Map)
ooobooooboboRFIDODOOOODDOOOOOODDOOOODODbDOOUOODDbDOO
gooogobbbobobbbooddoooooon

1. SAM Pointer 0000000000 TIDOOODO 20,00 2word DO O OOODODO
00SAM Pointer 0 SAMOOOOOOOOOODO (OO0 USERODODO)O0OOOO
gbgg

2. SAM Pointer 0 0000000000000 0D00ODO IwordODOOOOOODOOO
NoS(The number of available sensors) 0D OORFIDOOOO0O0O0O0O0O0OO0OOOO
goon

3. 0000000000000 000 SAM-EntryXO NoSODOODOOOODOOODO
0000000000 0O000 3wordOOOODOSAM-EntryXOOOOOOODODO
0000000000000 (0o USEROUOO)DOOOOOOooooooo

4. SAM-EntryX OO OO0 00000 Memory area of sensorX 000000000

SAMODOOOOOO0ODOOOOOO0DODOO0OO00DODOO00OO00ooOogoooooon
ooooboobooboobo RFIDOOODODODOODODOODOODOODDOODDOOD
gooboboobobooboobobobooboboobobboobooooobo
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TID USER USER

> Sensor2 address
SAM Pointer +range
20h SAM-Entry2 Memory area
of sensor2
SAM+4
L 5 Sensor2 address
SAM-Entry1 > Sensorl address
+trange
SAM+1 Memory area
L of sensorl
SAM NoS
| > Sensor] address

O 4.5: BRIDGEWPO1OOOOO SAMOOODOOCOOO

URFIDOOOODOODOODODOOOOOOODOOOODOODOOOOO0DOOODbOO 400
ReadOOODOOODOOOODO

4.5.2 DUO000O0OO0OOOOOOOOOOOObOOd

BRIDGEWPO1OOOODODODODODOOODODOOODOOODOOOOD RFIDOOOOODO
000000o0o000oooo0o0o0oooo0ooDooOo0oooo0o0o00ooooooog
000000000 ReadSensorValue command 00 E20 000 RFIDOOOOODOODO
000000 e3nooo

0 44: BRIDGE WP01OOOOUOODO ReadSensorValue O O OO

Command PortNr DRType RN CRC16

# of bits 16 8 8 16 16

# Description E0D2y, Logical Sensor ID | Data Record’s Type | handle

0O 4.5: BRIDGE WP01 O OO OOO0O ReadSensorValueO OO OO OO

Header Data RN CRC16
# of bits 1 Variable 16 16
# Description 02 Data Record | handle

14



4.6 U0O0LOUO0O0oOOobObooooobobobuooond

gbobooboboooboboboobobooboobooooboobooboboon
0000000000000 00000000000000000 (DEmUD0ooooo
uobobooooobobbooooboobooooboobooboooboboooooooboogaon
0000000000 20000000000 8, p.66]0

046: 0000000 (OOOODO)

ooooo oo oo 0o
0Doooooo
000000
Tooo 50 000 | 0000
i EEERGEEED
AR EEEERGED 30 000 |oooo
A ELEEEERGED 30 000 |oooo
000000000000 1 000 |oooo
0Doooooo 5 O oooo
oooooooo 6 O oooo
000000000000 1 000 |oooo
0000000000 6 O oooo
0000000000 4 O oooo
0ooo (00) 8 O oooo
oooo 2 O oooo
000000000 6 O oooo
00000 D00 12 000 |oooo
oooo 2(x8bit) | 000 |0OOO
ooo 8 O oooo
0000 (Qoo00) 6 O oooo
oooooo 6 O oooo
0Doooooo 12 000 |oooo
00 (@o) 6 O oooo
0o (@o) 6 O oooo
0o (0) 6 O oooo
00 (Qoo) 6 O oooo
0000000000 (000)| 200 |000 |0000
oooooo 6 O oooo
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4.7 RFIDO0O0O0O0OOOOOOOOOOO0OOO0OOO0OOO0

00000000000 IDO00O00O0O0O0O00000000O000000000000
ooooOooooOOO0OOOOOOOOOOOORFIDOOOOOOOOOORFIDOOO
000000000000 000O00ooO00o00ooO00ooo0ooo0ooooo0oooo
0 0O O ISARI(Integration of Sensor and Actuator into RFID Infrastructure) 0 O 00 00O
OO0OO0OISARIOOCOOOOO0OO0O0O0O00O0O0O0O0O0O0OOOOOOODOOOOOOCOCODOD
00000000000000000000000000000000000O0O0000O
O0D000000O0O0O0O0O000C0O0C0O00ISARIOOOO000000000000000
O0o0o0O0ooooOOooOoO0oO00ooooODO0OC0cO0o0000oo0o0O0O0Ob0O00000 12msec
O000O0RFIDOOOODOOODOOOODOOODOOOODOOODDODOOODOOOO o

e O0000O00O0OoDooOOD TABLE OOO ~N
Column | Type | Modifiers
______________ o
tag_id | text |
sensor_id | text |

start_memory | text |

end_memory | text |
N J
s Joo0o0ooobobobOD0O0 TABLE OO0 ~N
Column | Type | Modifiers
______________ +______+___________

sensor_id | text |

spec | text |

N J
~0000000000 ~

<?xml version="1.0" encoding="UTF-8"7>
<sensorspec>
<sensorid>17933175799100215374</sensorid>
<spec>
<type>Temperature</type>
<unit>deg C</unit>
</spec>

</sensorspec>
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/ Middleware

- A & @
e
RF Tag/
Sensor Tag
| —
R NEE
B
Sensor Node/
i| Actuator Node
-

0 4.6: ORFIDODODODOODODOODOOODOOOODOOOODOOOODOO

4.8 Generalized Handling of User-Specific Data in Networked
RFID

OO0 RFIDOOODOOUOODODODOOOODODODOOUOOObOOOOODboboooooo
000000000 RFIDOOOOOOOOOOOO (DOD0ODOOO)000ooooooo
0 ERo0000000000000000 Session Manager[ Schema Resolver 0 0 0 000
0000000 Schema Registry 000 0000000000000 O0O0O0O (OBER)O

4.9 An Architecture for Multiple, Large User-specific Data
in a Networked RFID

bbb bobobouobobobo
0ooooooobobogoooooboogo RFIDOOODDOODOOOOODOoObDOnDGg
O00000000000 Generalized Handling of User-Specific Data in Networked RFID
S0 0000000000ER00000000O0000O0DOOOO Reader Controller O
O0000000ooooooo (0o

4.10 EpPCOUOU0O0O0OO0O0O0ODOOOOODOOOOODDOO

0000000 Auto-IDO OO 20120 3001100 EPCglobal Standards 000 OO
uboboobooboboboobobobobooobobooboooboboobobooono
0000 mo0000000000000000O00000O0000DO0O0UO RFIDODO
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1)7FVr—awn (OFFNr—Lavhbn

Sensor Valuelb & Sensor ValueE R
H (2)Tag IDER
(8)Sensor Valuel=xiE¥ 5
A—FAEYDRAHDMYER

——> _
Session Manager } Reader/Writer

Traslator
<—

(10)Spec SheetEk (4)Schema®R |  (3)Tag IDHE
(9)Sensor Row Data
(13)Spec Sheetis % (7)Schemaib &
Spec Sheet Schema
Resolver Resolver
m’ (11)Sensor ID ﬁ (5)Tag ID
(12)Spec Sheet (6)Schema [ ]sknozras

Spec Sheet Registr Schema Registry

O 47 ORFIDODOOODOOOOOOOODOODOODOODOODOODOODOO
oo

00000000000000000000O000O000000O00O0O0O00000OO0
000000000000000000000
000000000000000000000DO0000000O0O00O0DO0000DO
0000000000000 0000000O00DO00000OO000000O00000OO0
000000000000 00000000000000O000000000O00000O0
00000000EPCIS(EPC Information Services) 00 0000000000000 OO
O00booo0O0000ooO0000ooO0oO0sGoooOo0o0oobooOo0o00boooO00boOn
00000000000000000000000O00000O00O000O000000O0
O00000000000000C0O0O0 EPCISOOO0O0O0O0O0OOOOO0OO0OOODBOOO
0000000000000 0000000000000000O0000 PY0

4.11 ODOO0OQOOO0OOO

RFIDOOOOOOOOO EPCglobal(@Enl )0 ISO/IEC(E20)000CO0OOODO

O00RFIDODOOOOOODOOOOO Simple Sensor(2=3 0 )0 Full Function Sen-
sor(d2 0 )0BRIDGE WP01(Z3 0 )00 0000000000000 0OO0O00OO0O0OOO
gobobbooooboboooobobboooobobboooobbbooooobobobooo
gboboooboboobobobooobobobobooboboobobobooobo
goboobobooboboobobooboooboboobobooboboobo
gboboooboboobobooobobooobobobooboobuooobobboobo
gboboodobobooboboboobobooboobooobobooboboobo
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Application

Middleware

Schema
Session Manager FLil Schema
esolver F\’eglstry

EPC 0D  Pointer to PUD
EPC 0ID0  Pointerto PUD

Interrogator

&y &
&y
ID Tae

0 4.8: Generalized Handling of User-Specific Data in Networked RFID OO OO OO0

e

: User Data i
| Poiflerto UserData

ubobobooboobobooboboobouobobobooboboobooobobooono
oooobooboboooogooRFIDODOOOOODODODOOOOODOODODOODOOOD
ubbooboobboobooboooboobooonoon
OO0 RFIDODOODOODODOOODODOOOODOODOOOOODOODOODOOODO
RFIDOOOO0OO0O0OO0O0OOOO0O0O0OOO (ZE80)000000 EPCglobal0 OO0
gbboobooboboobobooboobbooboobbooboooobooobooan
00000 RFIDOODOOOOOO RFIDODODOOOODODOODOODOOOODO
goboobooobooobbboooboooobooobooboo RFIDODOOOOOOODO
gbooboooboobooboOo RFIDODODOODODOOODOOOODOODODOOD
ugoo
gobooboooobobooobooboooobOoRrRFIDODODODODOOODOODOODOOO
O0000RFIDOOOODOOOOOOOOODOOOODOOOOODOOO (22, 88,890)0
gbobooobobooobUo RFIDODODOODODOODODODOODOODODOOD
boboobobooboboboboooobooboboobobooboboboobo
ugoo
gbgbodgbobooboboboooooboobooboboobobobobobaon
O0000000000O0O0000oO0O000U00O0OOOOO0O0o0OUOOOD (\Do0)Od
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Application

ALE
. Sch —
Middleware RBSST; — gcr'?Ta
— T eqiscry
CDﬂE'ﬂl_lﬂf EPC ©QID Pointer to UDM
LLRP ] EFC  OID Pointer to UDM
Reader/Writer

ST ANUINN

Voo S e oy &y | e Araa
i | @GC}O Use Ansj:a

1D Tag User Data

User Data Address Map
(DR}

O 4.9: An Architecture for Multiple, Large User-specific Data in a Networked RFID O O
ooood
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s Ooogg

0000000 B0)00000O00 @0)0000O000O00O0OOOO0OOOO0O0
OobOoO0RFIDOODODOOOODOOOODOOOODOOODODOOOODODOO
oboooooooooog

5.1 JUOO0bogobbbooobbuooobobobooobbogoo
g

0000 (20)00000000000000000RFIDOO0O0O0O0O0OOOOOO0O
000000000000000000000000000000000 (23, &4, B35, L5
0)0000000000000000000000000000000000000000
000000000000 000000000000000RFIDOOOOOOOOOOO
000000000000000000RFIDOOOOOOOOOOOOOOOO0000O0
0O RFIDOOOOOO0OO0O0O0O0OO0OOOOO0O0O0O000000000000000000OO0
000000000000000000000000000000000

0000000000000000000000000000000000000000
0000 (0ENDO0D000000000000000000000000 Resolver(620),
Subscriber(5230 ), Manager(640)0 30000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000000000000 ReadO0O
00000000000000 (£3,84,6650)0000000000000000000
RFIDOO0000000000000O00000000

0D000000000000000000000000000000000000000
000000000000000000000RFIDOOOOOOOOOOOOOOOOO
00000000000000000000000000000000000000000
00000000

5.2 Resolver: RFIDOO0O0O0O00O0O0OOOOODOOOOOOO
goooon

00000 (22,28, 290 )0 00RFIDO000O0OOOOOOOOOOOOOODO (OO
000000 Schema Resolver 0000 0O00)000000000OO0O0O0OOOOOODO
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EPCIS Capturing EPCIS
Application —> EPCIS Capture Interface —> Repository

$
Filtering & Collection (ALE) Interface Resolver

Y
Filtering & Collection || Subscriber | «——> | ONS

Y

Manager

!
RFID Reader

$
EPC Tag Data Specification

Tag Air Interface (UHF Class 1 Gen 2, et al)

¢
RFID Tag

gsl:0000000b0o00o0ba0obooo

gooobooboogboobooboobobooobooogobooboooboooboooon
gobooboobooobooboobooboobooboobooboooobooooboooboon
RFIDOOODOODOOOOOOO

O000000000O0O0O0O00DO0ODOO ResolverDODODO ONS(EI20)000O0O0O
OO0D00D0O0O0000D0D0 Resolver OO OODOOO0ODOODOOOOOOODOO
gbooboobooboobo

OO0OBRIDGE WP01(BB30 )0 00 RFIDOOOOOOOOOOOOOOODOOOOO
OU0000D00O000b00O0Resolver 00 DOO00O00OO0O0OOODOOOOODOOOO
vbooboooobooooooooooooooooboobobooobbooboboboooo

5.3 Subscriber: 0000000000 0OODO0OOOOODOO0OO

00000 (3,862,605, 860 ) DOORFIDOOODOOODO0OOO0OOO RFIDO OO
goobboooobobooooobobboooobbbooobbboooooboboboo
goobbooobbobooboboooboboooobooboboboobboobOoobo
gobooboooboooo

00000 Subscriber 000000000000 OO0OO0OODOODOO0OOOODOODOO
oobooboooboboooboooobooboboobbooboUb o RFIDODOODOD
U00DbO0b0D0000ob00ob0bU0obo0bO00obUDbOn ResolverDOODOOoDOooooDO
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gbobooboboobobodobobooboboooboobobooboboono
gbboobuoobbooboobboobuoobobooobooboooboan

54 Manager: 000000000 DODO0OOOODOOODOOOO

000000000000 0000000000D0 @®O)ODODO0DoOOooOO0OO0 (0 Ew) o
UOORFIDODODOOOODOODOOOOODOOOOODOODOOOODOOOODOOODOD
Ooobo0ooooOoO0obOo0o0bOoOob000DbO0o00DObOU0bDO0O0 ReadO O
ubbogobuoobbooboobbod

00000 Manager DO O OOO0OO0OOO0ODOOO0ODOODOODOOOOOOODOOODO
boboodboboobbobooboboobobuooboboobooboboobo
gooobobobooobobooboobobob0oboooRrRFIDOODODOOOODOD
vbobobuogboboobobuoobooboooboboobobooboboobo
vboboooboboboboobobuoobobuoobobooobooboboobo
ugobbobooooboboooobbboooobbbooobbooooobboan
ugod

000000000000 00000000000O000000 (E@O)ODORFIDOO
gbboobuoobbuoobuoobboobuoobbooboobboooooaboo
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el OO

6.1 Architecture

| Application| | Reslolver| | OI.\IS| | Subs.criber| | Mar}ager| | R/W+Mi.ddleware| | RFI[.) Tag

1.EPC |

: : 2.EPC |
4. Query E 3.EPC . TCp : Class 1 Gen 2
e HTTP GET
1 5. Resolver
i URL H
——
H UDP H
6. EPC+
argument ;
A HTTP GET
1 7. sequence ! : 8. sequence ' 9. sequence
(simple) o (simple) Hi (a(ciljust) H
—_— ¢ 10. Read
HTTP GET HTTPGET | TCP . ca
H ' H Class 1 Gen 2
“ ]t::i};CdJ;tawL b.EPC+ i a. EPC+memory 11. memory
: argument E( """"""" tag data E PO Tcp .......... : Class 1 Gen 2
: (............-l-------...-.......: HTTPPOST
: HTTP POST :
1d. formatted + H
e deeeeiteiinnnenned >
HTTP POST ; <«—— during communication
: : e. formatted :
PR O R L LR R S . :
: ! HTTPPOST | : < after communication

Ue6l:00000000000DOO0O0OOO0OO0OOO0Onn

0000000000000 0000000O0((@E) 00000 RFIDODODOOOOO
00000000 DO0000O0D0O000 BE100000004dManager 00O Subscriber O
URL O 0O R/W+Middleware 0 0 Manager 0 IPO 000000000 OOOOOOOO
00000000000 ooooooooboOooOO0ORFIDOODODOODODOOOO4QOGQOo
gooooooooooobooooobooooooonooooooooad

00000 sequence(simple/adjust), memory, tag data, argument, formatted 0 O O O
goooooooooooooooooo

sequence(simple/adjust) sequence 0 R/W+Middleware 0 RFIDOOOOO0OO0OO
goodoooobbbdooooooobbidoooobobooobbuouoaoon
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0000000000 Osequence 00000000 00000 sequence(simple) O
000o000obo0b0obdbo0ob0obUubUdbDUOobU sequence U Resolver O O
00000 Osequence(adjust) 0 0 0 00 O sequence(simple) 0 Manager D 0000
Uobo0boonobo0obo0bbOn sequenced 00

memory RFIDOO0OO0OOO0OOOODOOOODOO

tagdata RFIDOOODO0OO0O00OO0OO0O0OOO0OOOO0OOOOOOODOODOOODODOOOOOd
OOResolverd tagdata0 O OO0 OO0O0O0OOO0OOOO

argument sequence 100000000 (0DBENU0OO0OG,0000O00OO0OOOOOO
000000000000oO00ooO0oo0U0 (0CBEN000 )00 DOO0OoDoOo

formatted Resolver O argument 0 tagdataO0 0D 0000000 0ODOO0OOOOOOO
0000000000000 o0oooo0ooDoo0ooo0oooo0oDoooooooo
000000000 (JSON,XMLO)OOOOOOoooOoOo

O 6.1: sequence 0 0 00O

sequence goon

08 Oword OO O 8word OO O OO

0343 Oword 0 O 0 3word O O O 4word O O O 3word O O
OO0 6word0 0 OO O

08128948 OwordO OO S8wordO O O 12word O O O 8word O O O

24word D00 8word OO0 00O 24word DO OO O O

6.2 R/W+Middleware

R/W+Middleware 0 RFIDO OO EPCOOOOOEPCOOOOOODODODOO Manager
O000000D0DDODO sequence(adjust) 00000000 O0DO0DOOOODOOOOOOO
U00000 Manager OO0 O0O0O000O0O00O0OO

O00000000000000000000000O0000D000O0OWIMAX/3GO0OO
gboobooooooooooobobobobobobobobowiFiDbobooboooboo
00 RTT(Round Trip Time) 0000000000000 O0OOOOOR/W+Middleware
O Manager OO OOOORFIDOODOOOOODO TCPOOOODOOOOODOOOO
OORFIDODODODOOODOOODOODODOODOODOODOOOODOOOODOO00OO0DOO

gbooobboobeeE2oaibod

0000000000000 1word(=16bit) 00000
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Manager R/W-+Middleware RFID Tag

TCP Connection

1

A

i Inventory

g ]
r ]

EPC+Handle E

A

EPC !

<
Loy

i sequence(adjust)

’ Read

:
memory

EPC+memory «

5

0 6.2: R/W+Middleware 0 Manager 0000000

6.3 Resolver

Resolver 0 RFIDOOOOOOODOOOOOOOODOOODOOODOOODOOOODODO
O00000ooo0ooooooooo

Resolver 0 EPC O argument 00000000 Dargument 0000000000 ODO0O
O00000000000000000000000D0D0O0OOsequence(simple) 000000
O0000OEPCO argument 0 tagdataOD O DO 0000 Oargument 000000000
0000 tagdataOOOOOResolver 00000000000 O0O0O0ODO (JSONO XML
0)0 formatted 000000

6.4 Subscriber

Subscriber OO0 DO OOOOOO0ODOOOOOOODOOODOOOOO

Subscriber OO O0DOO0O0OO0ODOOOOODOOOODOOOOOOOOOOO RFID
Uboobobobobobobobd argument 0000000000000 URLOODO
gbooaoo

6.5 Manager

Manager RFIDOOOOOOO0OODODODOOOOOO0OOODDOOOOOO0OOOO
Manager 0 O B0 sequence(simple) 00 0000000000000 00O00O0O0OO
00 000 Osequece(adjust) 0 O 0 O O Osequence(simple) 0 O sequence(adjust) 00 O 0O
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00000 Bx2000°90

0 6.2: Manager [0 0 O sequence 0 0 OO

sequence(simple) | sequence(adjust) | OO

08 08 oooobooog
033 032321 33word 0 32word D0 OO OO OODO 32word D0 OO O
065 0323232641 65word 00 32word 0 0 64word DO OO DO
O00oo0oDoO0ooooDog Oword DO DO
05106 016 oo0oopboboooooDO 16wordD OO
R2word 00 O0O0O0O0O0OOOOODO

‘D000000000 32word D00 OO
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70 OO0

7.1 O0O00OO0gdd

O0000000000Doo00oo00000d Impinj0O0O0D0DOOCO SPEEDWAY
REVOLUTION IPJ-REV-R420-JP20 000 (O 00 2) ZRICOCOORFIDOOOOO
O00RFIDOOOOOOOOOOOOOOOOOB12bit0000000 RFIDOO (O
[RP¥O0O0D00O000002048bit 0000000 RFOODODOODOOOOOOOOOO (O
@) 2 00000RFIDOOOOOOOIDOOOO EPCOODOOOO (BO)DO

gbobobobobobobobob0ob @xE0O0O0O0

71000000 0720000

073 0000000000RFIDODO 074 RFOOOOOODOOOOOODO
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750000

7.2 0OO0OOO0O0O4
721 0000

Manager, Subscriber, Resolver 00 A0 0000000000000

071000000000

Manager, Subscriber 00000000 | Resolver 000000 OO
0S Debian 6.0.3 CentOS release 6.3
java version 1.6.0-26 1.7.0.09
MongoDB version 1.6.5 2.2.2
7.2.2 ONS

Company Prefix(0 457122707000 EPCOOO0CDOOO0OCODOOOQODO racowkvm.auto-
id.wide.ad.jp 0 Resolver 0 URLOOOOOOOODOOODOODO Root ONSODOODOO
000000 NAPTR Record 0000000 zoneO0 OO O 000000000 10
ooo

'00000 /var/named/457122707.sgtin.id.onsepc.com.zone
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oboobonD 71:zoneDOODOODOO

$O0RIGIN .
$TTL 3600 ; default TTL
457122707 .sgtin.id.onsepc.com. IN SOA ons.autoidlab.jp. root.autoidlab.jp. (
2012120501 ; serial (d. adams)
1800 ; refresh
900 ; retry
3600000 ; expiry
3600 ) ; minimum
IN NS ons.autoidlab. jp.
IN NS au.autoidlab.jp.

$O0RIGIN 457122707.sgtin.id.onsepc.com.

$TTL 300
0301 IN NAPTR O O "u" "EPC+resolver" "!~.x$!http://49.212.204.20:10001/7ID=!" .
0303 IN NAPTR O O "u" "EPC+resolver" "!~.x$!http://49.212.204.20:10002/7ID=!" .

7.2.3 Manager

Manager javaOU O DO OO0 O00O0OO00O0O0ODO0O0ODOO0OOO0O0OO0O0ODOO0O @20
oboooobobobooooobobob a2word0 00 OOODOODOOODOODOODOD
O0000000000000000000 LLRP Toolkit BU]ODOO0O00OOO33word 00O
00000000000 000D00000000000000000P0Managerd 32word
oboobooboooooobooooboo3swordd 0D ODOODODODODODODOD
uboboobooobobooboooboobon

ooobOonb 72 Manager OO0 0000000 0O0OOOOO

public static int TAG_MAX_MEMORY = 4096;

public ArraylList<Integer> adjustAreaSequence (
Arraylist<Integer> _list, int _datalength){
Arraylist<Integer> ret = new ArrayList<Integer>();
int startPoint = TAG_MAX_MEMORY+1;
int endPoint = -1;

boolean[] bList = new boolean[TAG_MAX_MEMORY] ;
for(int i=0; i<_list.size(); i+=2){
if(_list.get(i) < startPoint)
startPoint = _list.get(i);
if(_list.get(i) + _list.get(i+1l) > endPoint)
endPoint = _list.get(i) + _list.get(i+1);
for(int j = 0; j<_list.get(i+1); j++){
bList[ _list.get(i) + j ] = true;

3

‘000000000000000000000000000000 M_Successd000033word 0000
0000000 M_FieldError 0000
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for(int i=startPoint; i<endPoint; i++){
if (bList[i]){
ret.add(i);
int datalength = 1;

for(int j=1; j<_datalength; j++){

if (bList [i+j])
datalength = j+1;

ret.add(datalength) ;
i+=(_datalength-1);

return ret;

000 Manager 0000000 sequence(adjust) 00000 nO 00 tag data 0 00O
oo @O0000

O 72:tagdata0 000000000

Address(byte) 0~1 2 ~ 2n+1 2n+2 ~ end
Type Unsigned Short Unsigned Short]] byte]]
Data n sequence(adjust)[0..n-1] memory

7.2.4 Subscriber

Subscriberd java0 OO OOOO0O0O0OOO0ODO MongoDBODODOOOODODDOO 30
Subscriber 000000000 DOOOCOOO0ODOOOOOOODOOO“id”0 MongoDB
OOo0ooOoOoDoCo IDOD“ID’ODO000COCRFIDODOOOCO IDOOD EPCOODOOOO

HTTP GETOOOOOO Subscriber0 URLOOOOOOO ID={EPC} 000000
0000000 EpPCOODODO Resolver0D ONSODOOOOOODOOOODOODOO
OO0OO0DO Resolver O URLOOODOOOOOOOOOO “ARG’0 URLOOOOOO
000b0b0b0bO0bO0Ob0OManagerDOOODODOODO

HTTP POSTOOOOOO Subscriber0 URLOOOOOOO ID={EPC} 000 body
OO0 tagdata 00D OD0O0COD0OOCO EPCODOODO ResolverD ONSOOODO
000Db0O00Ob0ob00Ob0O0Ob00O0O0 ResolverD URLOODODODODODODODOD
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“ARG’0 URLODODOOD bodyOODOODODODO tagdatald OO0 00O DO OResolver
00 formatted D0 0000000 ODOOOOO formattedDO0OODOO0O “POST”
000 URLOOOODOO

000000 7.3: Subscriber 00O O0O0OOOO

{
"_id" : ObjectId("50b5fa926bd87d0e0de8a93b"),
"ID" : "urn:epc:id:sgtin:457122707.0301.%",
"appl" : {
"POST" : "http://hatenate.auto-id.wide.ad.jp/repository/",
"ARG" : "&SAM-Entryl-ALLDATA=true"
}
}
{
"_id" : ObjectId("50d2a827a9945ec533fcal74"),
"ID": "urn:epc:id:sgtin:457122707.0303.%",
"appl": {
"ARG": "&SeihinVersion=true&Hosyousyohakkounenngeppi=true",
"POST": "http://hatenate.auto-id.wide.ad.jp/jsonidrepo/"
i
"app2": {
"ARG": "&Youkanrisyoumouhinkoukanhiduke=true",
"POST": "http://hatenate.auto-id.wide.ad.jp/"
b
"app3": {
"ARG": "&Syuurihiduke=true&Syuurikaisuu=true",
"POST": "http://hatenate.auto-id.wide.ad.jp/"
}
}

7.2.5 Resolver

Resolver U javaU U OO0 D0OUOO00D0O0OOO MongoDBOUOOOOOOOOOD [@AD
Resolver OO0 0ODOO0O0O0ODOOOOODOODODOODODODO “id”0 MongoDB
OO000O000oC0o IDO“ID’O000000 RFIDODOOOO IDOODO EPCOOOOOO

HTTP GETUOUOUOUOOO Resolver URLODOOODOOOODOODOOOOOOOOOOO
000000000 sequence(simple) O Unsigned Short 0 0 0 0 O O O O OSubscriber
U00D0D0Db0b0b0Ob0Ob0ObO Resolver OO OO oooooooonO

HTTP POSTOUODOUOOO Resolver URLODODOUOOODO body DO tag datal 20
0000000D00000000 tagdatal 00O 0O Oformatted d O O O O Subscriber
O0000O0Oformatted 00000000 Resolver 000000000 OOO0OO
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(1) BRIDGE Resolver

OO0DO000C00O00OO00CU0DO0O0@odbo0Uformatted 00 0D00OOO0O0O 3
ugooo

000000 74: BRIDGE Resolver U0 O OOOOOO

{
"_id" : ObjectId("50bda79dec039dc25e81fabb"),
"ID": "urn:epc:id:sgtin:457122707.0301.%",
"SAM-Entry1": {
"Address": 8,
"Range": 16
}
X
000000 7.5: BRIDGE Resolver 0 0 O O O formatted
{

"ID": "urn:epc:id:sgtin:457122707.0301.1",
"SAM-Entryl": {
"ALLDATA": [
{
"Time": 1197363726000,
"Value": O

"Time": 1197363747600,
"Value": 1

"Time": 1197363769200,
"Value": 4

"Time": 1197363790800,
"Value": 9

"Time": 1197363812400,
"Value": 16

"Time": 1197363834000,
"Value": 25

"Time": 1197363855600,
"Value": 36
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{

"Time": 1197363877200,
"Value": 49
}
1
"LOGSTAT": {

"Limit-High-Violation-Flag": false,
"Limit-Low-Violation-Flag": false,
"Memory-Full-Flag": true

}
1},
"Time":

}

1355997254054

(2) CEIAG Resolver

0000000000000 Db0b0000OO0bO0bOoO0nOd Resolver 0 Consumer Elec-
tronics Industrial Action Group 0 OO0 00 CEIAG Resolver DO OO OO OOOODO

0000000000000 00000000000O0000000 B, p.66)]00EBO
0000000 000ooo000oooo00oooooooooooooogooooog
O0000o00000ooo0o0o0oooo0ooooooOo00ooooooogoonoooog
00000000000 000000000000000000000 wordO OO 30
ooooo

0000000000000 0000@OO00Oformatted 000000000 =4
oo0ood

O00000 7.6: CEIAG Resolver D DO QOO QOO OO

{
"_id" : ObjectId("50c5d308d4a5569899b83fdc"),
"Hosyousyohakkounenngeppi": 2,
"ID": "urn:epc:id:sgtin:457122707.0303.*",
"SeihinVersion": O,
"Syuurihiduke": 8,
"Syuurikaisuu": 10,
"Youkanrisyoumouhinkoukanhiduke": 5
b
000000 7.7 CEIAG Resolver 0 0 0 OO formatted
{
"Hosyousyohakkounenngeppi": 121205,
"ID": "urn:epc:id:sgtin:457122707.0303.10",
"SeihinVersion": 1,
"Time": 1355984956739
b
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gr3 0bo0booopobooboobboobuoobooboobon

ooooo od o0 od O word [
ooooooo
oooooo .
50 agoo | oooo String 25
oooo
000000 (0o000)
OO0oooOoOoo (go) 30 OO0 |0DoCoo String 15
00000000 (OD0D) 30 OO0 |0D0CoOo String 15
gogooooooboooo 1 goo |ooon boolean 1
googoogn ) g 0000 | unsigned long 2
goooooogd 6 0 0000 | unsigned long 2
gogoooooooooo 1 goo |oooo boolean 1
cooopoooooo 6 O 0000 | unsigned long 2
cooopoooooo 4 O OO0O0 | unsigned short 1
oooo (oo) 8 0 0000 | unsigned long 2
gooo 2 O 0000 | unsigned short 1
goooooogo 6 O 0000 | unsigned long 2
oooooIboo 12 OO0 |0D0CoOo byte 6
0ooo 2(x 8bit) 00D | D000 byte 1
god 8 g 0000 | unsigned long 2
0000 (Dooo) 6 O OO00O0 | unsigned long 2
oooooo 6 d 0000 | unsigned long 2
ooooooo 12 OO0 |0DooOo String 6
o0 (oo) 6 0 0000 | unsigned long 2
o0 (@o) 6 0 0000 | unsigned long 2
oo (O) 6 0 0000 | unsigned long 2
oo (@oo) 6 0 0000 | unsigned long 2
0000000000 (ooo) | 200 OO0 |0DoCoo byte 1
oooooo 6 O 0000 | unsigned long 2
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080 OO

81 UUOD

8.1.1 U0UOObobOodognd

O0000000000000000000000R/W+Middleware O sequence(adjust)
0000000000000 00000ODO00DO0bO0o0DO0ooOo0O0oooOooOOooOoDOon
OO0 BNO00000Subscriber0 Manager 000000000 OOOODOOOOODOOO
000 ping0000O0OO echo request, echoreply OO DO 600000000 RTTO
OO000RE@200RN00000000DQOLocal Area Networkd O O Local Area Network
0 3G/WiMAXOOOOOOOOODOooOOoOooooooooooooooooooooo
O0000D0OO0O0O00DDOOExternal ClondJOORFIDOOOOOOOOODOOOO
O0o000oooooooooo

0000000000000 00000wWiFiDOoOOooooooooood

Resolver

457 218267msec 38.318msec gc.
10.283msec

3G Wireless* ' Network | .-
Network

-

-
-
-

1.039msec 2.65Tmsec
(Wired) ~,.*" *o, (WiFi)

. — |
-, ~
~
P ~

Local Area Network

U8l ogb0oooooboooboboobobobooooog RTT
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RTT(msec)

200 300 400 500 600

100

—  Wired

---  WiFi

------ WiMAX

3G

External Cloud

.............

_________

..........

............

0 10 20 30 40 50
Trials
0 82: 00000 RTT
0 81: 00000 RTT
RTT(msec) | Wired | WiFi | WIMAX 3G External Cloud
Average 1.039 | 2.651 | 38.318 | 218.267 10.283
Min 0.764 | 1.279 32.9 174 10.1
Max 2472 | 3.49 44.1 581 10.4
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8.1.2 UUU0U0OOLOLDLOUOOOUODbDDOOO

goboboooboboooboboobobooobbooboboobobooboboon
OORFIDOOOODOOODOOODODDODOOOOOOO IMPINJ SPEEDWAY REVOLUTION
IPJ-REV-R420-JP2 [0 Panasonic KU-U1601 0 OO OO0 30 RFIDO OO O 1word U
Joodbbuoobboobboobbooboooboo @ E@ubouoooooon
oboboogEuoogg

o
8 + Impin;
A X Panasonic
o
8 by et o 4 + +
2 3
o _
= [(e]
Kol ¥ + + o+ + o+ +
£
|_
e] o
© o - x x X, X *x X X, XX
S T | el e e B I e A e SR e
o
O —
N
O p—

0 50 100 150 200 250 300

Trials

O 83: lwordODOODODOOODOO

0000000000000 000000000DO0000 Auwte-IDODOOODOO
BAP(Battery assisted passive tag)(0 BE3) 00 0000000000000 000O0O0O
0000000000000 B0000000@O00000000ooooo 9s%on
ORFIDODUOOO Inventory UD DD OOO0000O0OO0OODODOODOInventory 0 OO
goobbooooboboooooboboooobbboooobbboooobobboo
gobobobobooooooooboboboboboobobbooooobobobo
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Frequency

200

150

100

50

Impinj
m Panasonic

L
w

Read Time(msec)

O84: lwordODOODODOOODOOODOOOODO
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ubboobooboobbooboobboobooobobooobooboonoog
O00Impinj0 0000000000 0ODOOO0O0DOODOO0ODOODOOO0OOODO
ugbboobooboobbooboobbooboobobooobooboan
gboboboboooboobobuoooobbooooboboooooboobobooooobooo
300msec OO O0O0OO0ODOO0

O 8.5: BAP(Battery assisted passive tag)

O 82 BAPOUOOODODOOOOOOOOOODO

Category | Command | Number | Average(msec) | Total(msec) | Total(msec)
Query 37.0 1.8 65.6
Inventory Ack L0 09 09 372.1
QueryAdjust 43.1 1.8 79.3
QueryRep 154.0 1.5 926.4
Read ReqRN 1.0 2.3 2.3 6.9
Read 1.0 3.9 3.9

8.1.3 UUUO0OObOOOOO0

O0000000000000000000000000000D000O0OR/W+Middleware
000000 EPCOO sequence(adjust) 000 0000000000000 1000000
0000000 oooooo gmodoooooooooooooooa
000ooooooooooooooooo RTTOOD 20000000000

Subscriber O Resolver O O sequence(simple) 00 0000 00 26.523msec 1 00000
OO0 HTTPOOOOOODOODOOO3000000000000O0000OODOO sequence(simple)
O00000000000000RTTO 20000000000000000026.523(msec)—
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Time Elasped(msec)

40 60 80 100 120

20

08300000 RTT

Read Time(msec) | Impinj | Panasonic
Average 317.167 | 378.887
Min 271 348
Max 794 411

< Retrieve (from R/W+Middleware) + Query to ONS (from Subscriber)
A Retrieve (from Manager) % Retrieve (from Subscriber)

° ° °

o o

< °
2 Ao e gne it i Ao
oo‘vo 000000, °°ooooooooo.,, *od °20°‘0°0A°0 Aa200 d °‘o°°oA °°A°A a0 oo° %0000 o°o°°’ %0 °°°A°A°
L aa Aadaaa Baadapabdansy 84 4 a8f%aa Ao as v 4 p88, a aa%2a22 ‘AAL\[AAAA aad,a2 & ag
\
a

+
M + K +
’ "' + . '. o *
. + +
***4 e ####4-*4‘*&**##********* - R AR ***§+ 4** e R +***§¢§§*§&&* **§§* rrrertete,
+

x
y
Xx ¥R xx XX KKEN HHEXXKKEXXKE XX kXX XKRXTRKK *K-"K"*xnx xxx"xxxxxxxxlxlxxxxxxxxxxxxxuxxxxx xxXxxxXxXxX
+

20 40 60 80 100

Trials

U86:0000poooooobogoon
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External Cloud Local Area Network

| ONS| | Subscriber| | Manager| | IUW+Middleware|
: E : E EPC !
: : EPC i< .
: Query j—
—_— H
i Resolver ; i 33976 :
+ URL v i (msec)
—— ' '
) Query . P 62513 P 66.683
! sequence i i 26523 ; (msec) (e
(simple) i (msec) :
"1 “sequence
i (simple) i | sequence
——> " (adjusted)
RTT: 10.283(msec) RTT: 2.651(msec)

Ugsrngobobobobobobobobooboboobobooob

2-10.283(msec) = 5.957(msec) 000 0000 Resolver 0 0000 OO0 sequence(simple)
0000000000000 00O00o0ooDbOooobOooooboOoOoonO Javad MongoDB
oo Oo o
000000 R/W+Middleware 0 Manager 0 0 00O O 66.683(msec) — 62.513(msec) —
2.651(msec) = 1.519(msec) 000000 Manager 10000000000 OO0OOOO
gooooooooooo

00000000000 Local Area Network O O 0 O O R/W+Middleware O Manager
OO0 wiFiDOO0O0OOO0O0oOoo0ooooo wiMAXO3GOOOO0Ooooooooaoo
0000000 RTTOOOOOOOODOOOOODDOOOODOOOOOOR/W+Middleware
0 Manager 00 WIMAXOOOOOOOOOOOOOOOOOOOOOO 66.683(msec) —
2.651(msec) + 38.318(msec) = 102.350(msec) 0D D O0O0O0OOOOO

82 UUUOLUUOUOUObLbUOOO

gobooboooooobooooobooboo RFIDOODOODODOODOODDODOO
goooboobooboooobooboogbobooboooobooboobboobDoLoD
00 @O0)0000 BRIDGEWPO1(EB 0 )0 0000000000000 0O0O0O0O (25
0)ooooOo

BRIDGE WP01OOO B30 0000000000000 0O0OO0OO0O0OO0O0ODOOD
000000000 Memory areaof sensorX 0000000000 OCO0ODOOOOOOO
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0000000 SAM-EntryX OO OODOODOOOOBRIDGE Resolver 0 SAM-Entry 0 0
00000000000 (CO0O0O00 @O0 @®BUORFIDOOOO 3000000000
000doooooooooodoooooooooooooo0d OO E@OOOoo
Resolver 000 0O0OD0O0ODOOO0ODOOOOODOODOOODOODODOOOORFIDOOODOO
000o0o0oooooooooooooooooo 3000000 oooooooooao
00o0ooooooooo3300000000000ad

2000

Read Memory area of sensor1(USER)
Read SAM-Entry1(USER)

Read NoS(USER)

Read SAM Address(TID)

Retrieve sequence

ooooo

1500
|

Time Elapsed (msec)
1000
!

500
|

BRIDGE Standard BRIDGE Proposed

O 8.8: BRIDGE Resolver 0 OO OOODOOOOOOODOO

O 8.4: BRIDGE Resolver 0O O OUOODOOOOOOODOO

Time Elapsed(msec) BRIDGE Standard | BRIDGE Proposed
Retrieve Sequence 0 59.210
Read SAM Address(TID) 398.843 0
Read NoS(USER) 391.007 0
Read SAM-Entryl(USER) 395.643 0
Read Memory area of sensorl(USER) 395.397 426.017
Total | 1580.890 485.227
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83 UUULUUOUuUbubbbuogd

gobooboooooobooooobooboo RrRFIDOODOODOOODOODODOO
uboooboboobobobooboboboobooboobobooboboboboobo
0@0)0000000000000000U000O00000000 E@™O)ODOD0OOoOOo
uboobooobobooboboooboobooboboobobooooboboobo
0030 (200000 @R@O0O0O0O0O0D0D0O0000O0O0O0O0D0OOO

83.1 UU0UDLODO1

gboobol1goooboboooooboobob3sgooooosuooooboooooooboon
00000000000 Subscriber00000000 300CEIAG Resolver0 0000
U00@@obo0oo0ooo0ob0ob RFIDODOODOOOOOO0OOR™muoooogooOon
00000000 @30 512bit0 000000 RFIDOCOODO 3000000000000
ubooooboobon

USER

11h
10h

EFEE%L  [Syuurikaisuu]

IR (kHT) . app3
[Syuurihiduke] i

8h
7h

SUE PN ARG i SR A

[Youkanrisyoumouhinkoukanhiduke]

app2
5h .
4h

PRALEFEITEAH ;
[Hosyousyohakkounenngeppi]

2h - appl
BN —Y 3 v

[SeihinVersion] i

Oh

0 8.9: CEIAG Resolver 1 0 00O O0OODOOOOOOODO

oobobOo00o0ooobbbo0o0o0ogEmubgEAobooooobob 300000000
Manger 0D O0O00DOOOO0ODOOO0ODOOODOOOODOOOODOOODOOOODOO
oboobooooboobo2s0b00b0000b00Db0D
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2000
|

1500
|

goooo

Read Memory Area 1+2+3(USER)
Read Memory Area 3(USER)
Read Memory Area 2(USER)
Read Memory Area 1(USER)
Retrieve sequence

Time Elapsed (msec)
1000
!

500
|

CEIAG Standard

CEIAG Proposed

0 8.10: CEIAG Resolver 1 0 00000000 OOODOODO (DODOODOYT)

0 8.5: CEIAG Resolver 000000000 OOOOOOO(ODODOOO )

Time Elapsed(msec) CEIAG Standard | CEIAG Proposed
Retrieve Sequence 0 65.203
Read Memory Area 1(USER) 383.247 0
Read Memory Area 2(USER) 348.847 0
Read Memory Area 3(USER) 381.313 0
Read Memory Area 142+3(USER) 0 386.9667
Total | 1113407 452.170
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83.2 UUOODO 2

0000020002048t 0000000 RFOOOODOOOODOOOOOO (O A)
g3bogboboooboboobbooobobuooboboobobooboboobo
0000000000000 Subscriber 00000000 BIOOOOOOOODOCEIAG
Resolver 00000000 RE200000000000 EPCOOOODOOO1~100000
goobgoooob o~1270000000DO0ODLDOODLODODLODOODLDODOODO
U00 lwordO O OO

OO00D00O0 81: 00000 20 SubscriberUO0O0O0O0O00OOO

"_id" : ObjectId("50eb7edd955494acc6a42ba7"),
"ID" : "urn:epc:id:sgtin:457122707.0303.x*",
"appl" : {
"POST" : "http://hatenate.auto-id.wide.ad.jp/jsonidrepo/",
"ARG" : "&YuugaibussituganyuuFlag=true&YoukanrisyoumonhinumuFlag=true&
Youkanrisyoumouhinkoukankikan=true"

000000 82: 00000 20 CEIAGResolver 0000000000

"ID": "urn:epc:id:sgtin:457122707.0303.1",
"YuugaibussituganyuuFlag": 97,
"YoukanrisyoumonhinumuFlag": 119,
"Youkanrisyoumouhinkoukankikan": 17

000000000000 Manager 0000000 O0OR/WHMiddlewareD OO OO0 O
gboobouoobobobobobobobobbgmubobooboooboobonobooobo
ugbobooz200000

1-145+2-716 + 3 - 139

=1.994
1000

086: 0000000000000 0O0O00O0ODbOOD0

The number of read command 1 2 3 Total
The number of sample 145 | 716 | 139 | 1000

U@ajgiodogbobooobobooogooobo sboooooobooooog
ubooboooboboboboobobooboboobobosooboooonooono
obooooooooo0 b Eaogon
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2000
|

Read Command 3rd
Read Command 2nd
Read Command 1st
Retrieve sequence

gooo

1500

Time Elapsed (msec)
1000
1

500

CEIAG Standard CEIAG Proposed

0 8.11: CEIAG Resolver U0 00000000000 OOO(QOODOO 2)

0 8.7: CEIAG Resolver 0000000000 OOOOOO(DOOOO 2)

Time Elapsed(msec) | CEIAG Standard | CEIAG Proposed
Retrieve Sequence 0 64.653
Read Command 1st 277.437 278.400
Read Command 2nd 277.847 247.717
Read Command 3rd 277.900 43.453
Total 833.183 634.223
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U0D00bo0o0oooboobOoonoonoogn s69.57Tmsecd 00 0O0OODOODODOO
gooe40000000O0OOODOODODODOOOOODOO3DO0OOOODbDOOOODOD
goboobo20000000000000O0000O00DO0O0O0DOODOODbOO0ODOD
obobol3oooooooonoong

84 UULODLUOOOLOODLOOOOOLODLOOOO0

gob200000000000000000DO0O0DO0DOODOODOODOLODOOO
obooboobooo0ooo0oob0o0RFIDODODODODODODODODOD

0000000000000 0000000000000000 Tsequence B0 0OOOO
ugoodg

TSequence = RTTCloud + TCloud
RTTcioua = RITTrwmam + RTTh2s + 2RTTsoR

TC’loud = TONS + TResolver + TSubscriber + TMcmager

Tsequence 10 000000000000 O0O0O0O0O0OC0O0OOOOOOOO
RTTcie 000000000 O0DOOOO RTTOOO

Toowe 0000000000 DOOOOOOODO

RTTrwaroy 0000000000 0OOO Manager 00O RTT

RTTyos Manager O Subscriber O 0 RTT

RTTgor Subscriber 0 Resolver 0 O RTT

Tons Subscriber 0 ONS O Query 0 O Resolver 0 URLOOOODOOODOOO
Tresolver Resolver 00 000000000000 OOOO0ODOO

Tsubseriver Subscriber 00000000000

TManager Manager 0 0000000000000 0O0O0O0O0O0O

O0000000000000000 EPCOO0OOOOOsequence(adjust) 000000
0 sequence(adjust) 00000 RFIDOODOO0OO0DOODO0O0OO0O0O0O0OO0O0O000OO0O Trota
Oo0oooooooooog

TProposed = Tlnventory + TSequence + TReadTimexProposed
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Trroposea 10O O0O0O000 RFIDOOOOOOOODOOOOOOOOOOOOOOOO
Trnventory Inventory O O O O O
TreadTime 00 Read DO OOOOOODOOOO
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0O B.4: ISO/PDTR 2916220 000000000000

xi0 o5 =7 m
00 XOF xte Eus Enx xIF SS (€8
TTITTTTITTTTIT I TTT TTTTTTTTT TTTTTT YT
Reserved/ Ull Tag Zero Fill To
HRE Lengthi | | 1€ 5k € Encoding [ Tere
: ) 5
H AF for IS0 / TDS-defined for EPC
% PC 1 >
L—x17: 'O'forE?C/"f'forISO AFls
€— NSI —»%
____x16: XPC Indicator (XP1)
x15: Ussr Memory (MB11)} In Usa

Indicator (UMI)

0 B.5: ISO/PDTR 2916220000000 MB01, 00O
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0 O0C

C.

1 ODooooooon

oog

00000000000000000000000O0O(IEC: International Electrotechnical
Commission) 0 000 000000 (ISO: International Organization for Standardization)
ugobboobtboooobbooouobboooonbooooboobbboooubooboo
000000000 (DO0O0U000oooO0OO0)0DO0oDUUoUOOOOoOooUOooOoOO B0
O00ISO0 IECOO0O0O0O000OOOOOOOODISO/IECOOO00N0OOD 1(Dooo)o
ugoboboooooobboooobobboooobbboooobbboooobbouboobooa
0000000000000 0000oooooOooO 8RO

0000 (IS: International Standard) O ISO/IECOOOISOOOOIECOOOJTC10O
O00000000000O0O0000oooO [BRIO

[SO/IECO 000000000000 6000000000 ODOODO [BR|O

O C.1: ISO/IECOO000000O0oooooo

0000 (ooooo) (oo good
0-(0ooo) PWI | Preliminary work Item (00 0O0O00O)
1-(00D0) NP New work item Proposal (000 O000O0O)
2-(0o0oo) WD | Working Draft (0O D0O0O)
3-(0o00on) CD Committee Draft (00 O000O)
4(0000) DIS | Draft International Standard (00 O 00O - ISO)
CDV | Committee Draft for Vote (DO OO ODOOO -IEC)
5-(0000) FDIS | Final Draft International Standard (0000 O00OO)
PAS | Publicly Available Specification (0 OO0 O)
TS Technical Specification (0 000 O)
6-(0000) :
TR Technical Report (D00 O00)
IS International Standard (0O OO )

0O0O0ISO/IEC JTC 100000000 (NP)ODODOO (WD)OOOO0O0O (CD)OD
000 (FDIS)00000 (IS)0 500000000000000000000000 [88)0
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0 C.2: ISO/IECJTC 1000000000000 00

Stage

Standard

Amendment

Fast Track

Technical Report

ISP

Technical Corrigendum

Stage0 - Preliminary Stage

Stagel - Proposal Stage

NP

NP

NP

NP

Stage2 - Preparatory Stage

WD

WD

WD

WD

Defect Report

Stage3 - Committee Stage

CD, FCD

PDAM, FPDAM

PDTR

PDISP, FPDISP

DCOR

Stage4 - Approval Stage

FDIS

FDAM

DIS

DTR

FDISP

Stageb - Publication Stage

1S

AMD

1S

TR

ISP

COR

C.2 OOOOOODOO

00000000 (Normative reference) 000000000

ISO/IEC 15961 ISO/IEC 15961 0 0 00 0000000000000 OOOO0O0O0O0O
0000000000000 0O0O00 APIDOOOOOOOOOOOO B30

ISO/IEC 15962 ISO/IEC15962 000000000 RFIDOOOO0O0O0D000000
00000000000000000000000000000000000000
00000 390

ISO/PDTR 29162.2 000000000000000000000000000000
00 RFIDOOOOOOOOO [34]0

ISO/IEC 15434 D0 0000000000000 0OO0OO0OO0O (DUOO)OOOooOOO

O [z0]

C3 0OOoogno

gobooooboooobobooboboobuoobobooooobobobooon
gooobobooboobobobboooboobobobboobobboboobo

gbooboobooboobbooboobbooboobbooboon

20000 0000000000000000000UO0O0DOOO0OOO0OOOO0 [@Eo

00 WG40OO0OOOOOO0OOOOOO0OISO/IEC JTC 1/SC 31/WG 4/SG 1
00000000000 0000ISO/IEC24M91 0000000000000
0000 ISO/IEC 159610 ISO/IEC 15962 0 D0 0000000000000
O000000O0OO0000D0O0O0OOEPCglobald C1G200000000O ISO
gobobboooobbooobboooobboooboboooboooon
goboooboooboobooboobobooboooo

000 ISO/IEC 24791-X O ISO/IEC 24791-1(Architecture), 2(Data Management) O O
00000000 3(Device management), 5(Device Interface), 6(Security) D D 000 00O
0ooO000O0 [@0
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REOMAREOHMERTI BICRNLT IRV EI UV ITE

EikiE e ISO/IEC 18000-6 (Third Edition)
4R Information techr?ollogy -- Radio frequen:?y identification for item management -- Part 6:
Parameters for air interface communications at 860 MHz to 960 MHz General
HYEE S SC31/WG4
Memo /SG3 Five parts(-6, -61, -62 ,-63, -64)
AT—Y FDIS®E 1 RER
BTCHE S Est it ] 2012-08-20 ~— 9
R R ToR
157 R e gl
i 23 0 11 1
HRBR&
R 2012-07-30
R =104

0 C.1: ISO/IEC 18000-6 (Third Edition) D000 O

ISO/IEC 159610 20040 0000000000000 0O0O0OO ISO/IEC 18000-6 Type
COODODOD0ODO0ODODO0O0O0OO0O0O0O018000-6 TypeCOODODODODODOODOODOO
O00000000018000-6 TypeCOOOOOOOOODOOO ISO/IEC 1596100000
0000000000000 o0o00oooo0o0oooo00ooISO/IEC 15961-1,2,3.4
000000000oo0ooooO @20

ISO/IEC 159620000 2004000000000 00OISO/IEC 15961 00 0O 18000-6
Type COODOOOODOOOODODOOODOOOOO 20000 ISO/IEC DIS 15962000
00000002011 000000000000000ISO/IEC FDIS 15962000000
00000000 2,430

ISO/IEC 18000-6 0 2004000 10000000000 0DOOODOOOODOODO 20100
00 200000000000 20120000 3000000000 (O @) [44]0 Second
Edition 0 O Simple Sensor O Full Function Sensor U0 000000000 RFIDOOODO
ocooooooog
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TALIMIE EE =R D, g7 VAT - IC LT E 5,
2 Root-OID encoded - = 0% ~FEERUERFID# # 037 5T A3 4@
10 A e o N QID#ERLTWARSIZERAS, LiL, Zde-OIDA SRR
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0 C.2: DSFIDO OO

C.3.1 ISO/IEC 15961

ISO/IEC 15961 0000000000000 APIODOOOODOOOOAPIODOOOO
{API name}Module 00000000000 commandModule O responseModule 0 O O
0000000000000 00O00oO0dooooOooooooooIbooooooOO
gobooboobobooboboboobooboboobobooboobobobo
goboobooobobobooboboboobobobooboboboboboobo
000000000000 0000000D00O000000O0000D0d moduled ASN.1
00000000000000000 (AddMultipleObjects 1000000000 OOOO
000000 OO, 020000 [33, Annex H])O

RFIDOOOOOOOOOOOOOISO/IEC 1596100 0000000000000O00OO
oooobooboooRFIDODODOOODODODODOODOD1IODOUOODODODOOD
000000000000 0o0o0ooooO [0, p.23)0

0001591 OO0O0OD0O0000DO00O00DO0O0O00ODO0ODOO0O00O0ODOO AFIOO
DSFID(O C2) D0OU0O0OOO0OOODAFIOO DSFIDOOOOOOOOOOOOOOOOOO
(18000-3 Model,180000-2,180000-6 TypeA OO ) I OO0 00O OO DO 18000-6 Type C OO
OO0 UllOOO0Oo ISoO0D00C0O00000ArFIO0O0dOOoooooooooDDOAFI
OO00000000000000D0 15961 0000 ODODOOODOOOOAFIOO DSFID
000000000 00O000oooO (AHobobooooo (bnpooooooooQ [@oo
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000000 C.1: AddMulitipleObjects command

AddMultipleObjectsCommand -- {1 O 15961 126 14}
ii={
tagld C7 37 79 C2 B7 A3 DB EF_HEX
addObjectList {

-- 1st object

{
objectId {1 0 15961 10 30},
avoidDuplicate FALSE
object "ABC123456",
compactParameter compact(1),
objectLock TRUE

1,

-- 2nd object

{
objectId {1 0 15961 10 17},
avoidDuplicate FALSE
object "50",
compactParameter compact(l),
objectLock FALSE

OoD0Oodo C.2: AddMulitipleObjects response

AddMultipleObjectsResponse -— { 1 0 15961 127 14 }
= {
tagWriteResponse {

-- object 1 add response

{
objectId { 1 0 15961 10 30 },
completionCode 11
—-- objectAddedButNotLocked: The data set was added to a RF tag
-- that did not support a lock feature in the memory.
},
-- object 2 add response
{
objectId { 1 0 15961 10 17 },
completionCode O -- noError: The command was successfully executed
3
executionCode 0 -- noError: The command was executed without error
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APPLICATION | INTERROGATOR | ! RF TAG
| Decoder I Tag Physical Memory
A AIR Logical
@I INTERFACE LI
A Map
APPLICATION v v
COMMANDS Tag COMMANDSk
Command / Driver =
Response o and
P Unit Mapping
“APPLICATION Rules RESPONSES
RESPONSES A
\ 4
Logical Memory Note: The Logical Memory Map in the
Tag Physical Memory is given by the
Tag architecture and the mapping rules
DATA PROTOCOL PHYSICAL in the Tag Driver. All the information in
PROCESSOR INTERROGATOR the Logical Memory is represented in
the Logical Memory Map
\ J\. J\ J\_ J
Y Y Y Y
ISO/IEC 15961 ISO/IEC 15962 ISO/IEC 15962 ISO/IEC 18000
Annexes

0 C.3: ISO/IEC 15961:2004: Figure 1 — Schematic of Protocol Layers for an Implemen-
tation of RFID for Item Management

C.3.2 ISO/IEC 15962

ISO/IEC 15962 O ISOIEC 15961 0 APL(OID 000 O0O0O0O0O0OOO)0O00O00OODO
00000000 (00000000 000)000D0U00O000000000O0OISO/IEC
1591 000RFID DO 0OO00DO0O0DOOO0OO0ODODOO0ODOO0OOOOODOODOOO
0000000000000 00000000000DOoOO000oOOo0oOoOooDO (DSFID
0000000)00000000000000000000000ORFIDOODOOODO
00000000000 0000000000oO ISO/IEC 15961 0000000000
OO0ISO/IEC 159620 0 0000000000000 O0O0O0UOO0O0DOO0OOOOOO
0 [39,40]0

C.3.3 ISO/PDTR 29162.2

ISO/PDTR(Proposed Draft Technical Report) 2916220 0000000000 AIDC
(Automatic Identification and Data Capture) 00 0000000000000 0ODO (linear
var code) 00 000000 (two-dimensional symbols)DRFIDO O OOODOO0OO0OO0OOOO
0000000000000o00o00o00oo0o00oo0oo0oo0ooLO0oo00o0O0n BAORFID
oo oo ooooobO Ipoooooooobooboboobooo
RFIDOODODOOODOODDOOOOODDOO0OOOODDOO0OO0bOOoOooDbOooboooon

ISO/IEC 154590000 UIIODO0OO0 4000000000
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Application data - existing format, 3
not Object based

I > Advice in
Data conversion between existing 15961
and Object-based formats

!

J
N
Application capable of handling
data in Object-based format
APPLICATION \ Scope of
Application Commands & LAYER 15961
Responses
A 7
Data Compactor
DATA Scope of
Data Formatter PROTOCOL 15962
Logical Memory PROCESSOR
- Annexes
| Tag Driver | of 15962
| Air interface hardware / software |
A
\ AIR Scope of

18000

INTERFACE
RF
tag ._j/

O C.4: ISO/IEC 15961:2004: Figure 2 — Logical Functions and Interfaces

e DI(Data Identifier)

e IAC(Issuing Agency Code) ¥

e CIN(Company Identifying Number)
e SN(Serial Number)

000000 UIT “255SUN043325711MH8031200000000001” 0 Code 128(ISO/TEC 15417)
@0 0000000000000 00DO0ECHO0O0OO0

e DI = 2557

e IAC = UN (DUNS)

e CIN = 043325711

e SN = MHS8031200000000001

OO UIIO RFIDOOOOOODOOOAFIDOODOOOODO

e AFI = 0xAl

IACO0D0DDDDODODDDDOO009 = GS1(European Article Numbering Association), UN = Dun &
Bradstreet, VIB = IBM(International Business Machine), VTD = Teikoku Databank Ltd. 0 0 00O [45]0

29580 18VO 0000000000000 00000000000000O0OOOOOOOOOOOOO
gboowvooooooooooooo 2000000000000 0O00O0O0O00O0DOOOO0O 10000
000 ISO/IEC 15459 000000000000 (NENO Nederlands Normalisatie-instituut) D000 00O
ggoooobobooobobobooobobboo0o 20b0o0obbboo0ob bbb booobboo
0000000 o00ooo0oO0ooDOoUoOUOoO a0
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e DI =258

e TAC = UN (DUNS)

o CIN = 043325711

e SN = MHS8031200000000001

OO00D0UIlOD six-bit encoding0 000000000000 RFIDOODOOOODOO
ooobooobc3aoboooooo

0 C.3: MBO01; structure of AFI and UII (DUNS) using six-bit encoding

AFI = 0xAl 2 5 S U N 0 4 3 3 2 5 7 1
10100001 110010 | 110101 | 010011 | 010101 | 001110 | 110000 | 110100 | 110011 | 110011 | 110010 | 110101 | 110111 | 110001
1 M H 8 0 3 1 2 0 0 0 0 0 0 0 0
110001 | 001101 | 001000 | 111000 | 110000 | 110011 | 110001 | 110010 | 110000 | 110000 | 110000 | 110000 | 110000 | 110000 | 110000 | 110000
0 0 1 <EOT>
110000 | 110000 | 110001 | 100001

0boooobobouoobOobooo RFIDODOODOODOOOD UIIODOoboooboboooo
Data MatrixO QR Code 000000000 OO0O0OODOODOODOOODODOOODOODOO
D0CH C000nonoon
[UIID Data Matrix[ QR Code OO OOOONO ]

[) ><RS>06<GS>25S5UN043325711MH8031200000000001<GS>1T110780<GS>Q21<GS>4LUS<RS><EQT>
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A AT AVERAR

0 C.5: ISO/PDTR 29162.2: Code 128 encoding
“25SUN043325711MH8031200000000001”

0O C.7: ISO/PDTR 29162.2: QR code encoding the contents of MB01ls and MB11s
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0 0D ISO/IEC 18000-6:20100 00
HEN

D.1 SSD(Simple Sensor Data)

ISO/IEC 18000-6 O O 860~960MHz O OO OO RFIDODOOOOOOOOOOOODO
ISO/TEC 18000-6:2010 0 OO Type C, DO RFIDO O O0OODODODUOOOOOOODOOOO
O “Sensor support”0 0 0000 [I3, p.303]0

O000000000000000RFIDOOOOOOOOOOOOOOPC(Protocol Con-
trol) bits O O XI(Extended Protocol Control Wordl Indicator) bit 0 XPC_W1(Extended
Protocol Control Wordl) bits 00 0000000000000 0OOOOXPC-WI bits O
0O SS(Simple Sensor Functionality) bit 0 ISO/IEC 18000-6:2010 0 0 00 00O O Simple
Sensor 000000000 OO0ODODOFS(Full Function Sensor™ Functionality) bit 0 IEEE
451,700 0000000000000 000O0O000O00000O00000 OO
000

RFID 00 0O Simple Sensor 0000000 OOOO Simple Sensor 0 Memory Mapped
O000 PortedDDODOODO TIDODOOO 26, 000000O0O SSD(Simple Sensor Data)
Address 00 MSB®*0 000000 (0 DI, O3) [13, p.308]0

Simple Sensor 0000000 320000 48bits 0 SSD Block(D BE3) 0000000
0 0 Memory Mapped 0 0 0 00O Simple Sensor 00000000000 SSD Address O
0 Word Address 000 SSD Block 00000 OO DO OPorted 0 00O Simple Sensor
00000000000 SSD Address 0 O PortNr O O O O HandleSensor 0 0 0 0O (O D4,
[DH) 0 HandleSensor 0 D0 00000000 OOO Read-Simple-Sensor-Data-Block O O
00 (0 D® D7) 0000000000000000

SShO000U0000000U000D00000U00o0oooo0oooooooOoISO/IEC
18000-6:20100 0 00000000000 Query D00 O OFlex_Query [13, p.227] 0 Query_BAT
M3, p.260] 00 SSRespflagl 000000000 D 1'0O0000O0ACKOOOOOO
00000 SSsboOooOoooO (0 D3) (13, p. 3710

Ported 00O OO0OO0O0DODO Simple Sensor 0 0000000000000 OODOODO
0000 13, p4l500000000000000000OODO Event record block O 0O

'Full-function Sensor 0 full sensor 1000000000000

oo OXEB(XPC Extension Bit) 0 XPC.W20UOUO0OOO0OOO0O0OO0OO0OO0OOO0OOXPCW2000000
000000000000 00RFU(reserved for use) 000 [13, p.160]

3most significant bitO 00000000
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0 D.1: ISO/IEC 18000-6:2010: Table 295 — Structure of SSD Address for Memory
Mapped Simple Sensor

Access Method | RFU | SSD Size MB Word Address
# of bits 1 3 2 2 24
C o 00 = 32bits | Memory | SSD starting
. 01 = 48bits bank word address
Description RFU .
M M d 10 = RFU | selector (in non
mor

CHOLY 2Rappe 11 = RFU EBV format)

0 D.2: ISO/IEC 18000-6:2010: Table 296 — Structure of SSD Address for Ported Simple

Sensor
Access Method PortNr RFU
# of bits 1 7 24
1
Description Port Number | RFU
Ported

0 D.3: ISO/IEC 18000-6:2010: Table 297 — Tag reply to a successful ACK command if

SSD is requested

Response SSD PacketCRC
# of bits 21 to 480 or 464 32 or 48 16
Description | PC word, XPC words, UII | Simple Sensor Data CRC-16

0 D.4: ISO/IEC 18000-6:2010: Table 293 — Structure of HandleSensor command

Payload Res Res
Command | PortNr ay' on Payload esponse esponse RN CRC- 16
Size ‘ Expected Length
# of bits 8 7 Variable Variable 1 Variable 16 16
Expected Tength
Logical Length of the of the sensor
Sensor Payload in bits Sensor 1 = true response in bits
description | 11011001 | address | (EBV-8 [I3, Annex D]) | command | 0 = false | (EBV-8 [I3, Annex D]) | handle

0 D.5: ISO/IEC 18000-6:2010: Table 294 — Tag reply to successful HandleSensor com-

mand

Header | Response (optional) | RN | CRC-16
# of bits 1 Variable 16 16
Description 0 Sensor response handle
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Extended Protocol Control - XPC_W2

Extended Protocol Control - XPC_W1 o\

_—» Protocol Control - PC

— I

MSB LSB

X G| s| F T RIRIR
Ll ulxi|1 AFI SOMOBASSBCOOOEEE
HEX 10 11 12 13 14 15 16 17 18 1F ... 210 211 212 213 214 215 216 217 218 219 21A 21B 21C 21D 21E 21F
Protocol Control (Byte 1) Protocol Control (Byte 2) XPC (Byte 1 and Byte 2)
L = Length of Ull AFI = Application Family XEB = XPC Extension Bit
U = User Memory (MBO01) Identifier MOB = Reserved for ISO/IEC 29143
Encode Indicator (Mobile RFID)
XI = Extended Protocol GA = General Alarm
Control Word1 Indicator SS = Simple Sensor
| = AFI Indicator Functionality

FS = Full-function Sensor
Functionality

B = Battery Mode

TC = Battery TCRS

REC = Recommissioning

0O D.1: ISO/IEC 18000-6:2010: Figure 82 — Extended Protocol Control bit definitions

0 D.6: ISO/IEC 18000-6:2010: Table R.1 — Read-Simple-Sensor-Data-Block Command

Command
# of bits 5
description 00001

00000 (3, p420)0 000 16bit 000000 DO 8itDOO0O0O0OOOOSSDOOO
O00lmit00000000C0O0000000CO0O0OC0O00OO0OEvent record block O
HandleSensor 0 00000000000 O0OOO Read Event Record 0 000 (O O,
D9 00000000000 oo

D.2 SDS(Sensor Directory System)

SDS(Sensor Directory System) D00 0000000000000 O0OOOOOOOOO
ISO/TEC 18000-6:20100 0 0000000 OO0 0O OO USimple Sensor 0 Memory Mapped
000 PortedDJODOO0OOO Full Function Sensor 00000000000 [I3, p.310]0

TIDOO OO 2205 ~ 23F, 0 SDS Address(0 E3) 000000000000 SDSOO
000000 (0 eE=z2)0sSbSs O SDS Status Word D000 SDS Entry 00000000
000 SDS Entry O Sensor Access Method?0 Standard Identifier Interpretation 0 0 SDS
Entry OO0O0O0O00O000000 (0 D00, 000000000000 RFIDODOOOOO
00000000 (002003, 0@00000000000000000O

‘0000 Sensor Access TypeD DO OO OOOOO0DO0
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0 D.7: ISO/IEC 18000-6:2010: Table R.2 — Read-Simple-Sensor-Data-Block Response

Response Error Code Simple Sensor Data Block
# of bits ) 1 32 or 48
Description 00001 0 = OK / 1 = error | Simple Sensor Data Block

0 D.8: ISO/IEC 18000-6:2010

: Table R.15 — Read-Event-Record Command

No. of Packets” fields

10 = respond with the complete block of the first 24 bits
and all recorded packets in one transmission

11 = RFU

and*

Command | Parameter First Packet No of Packets
# of bits 5 2 8 4
00 = respond with the first 24 bits This allows a
01 = respond with the first 24 bits and a range of packets maximum of 16
Lo as indicated in“ First Packet” packets to be
description | 01000 Packet number

transferred in
response to the
command with

Parameter = 01

0 D.9: ISO/IEC 18000-6:2010: Table R.16 — Read-Event-Record Response

Response | Error Code | Data
# of bits 5 1 Variable as Described Below
The length is :
0—OK Command parameter 00: 24 bits for the fixed structure
N Command parameter 01: 24 bits + number of packets as determined by the command, or
Lo shorter if the highest encoded packet number results in fewer needing to be transferred
description | 01000 . . .
Command parameter 10: an indeterminate size that
can only be verified by separate external calculations
1=error

while this parameter code is defined as RFU.

Command parameter 11: 0 data bits. The Tag shall report error code*

1”

0 D.10: ISO/IEC 18000-6:2010: Table 305 — Sensor Access Method Interpretation

Code Meaning
00 Simple Sensor Memory Mapped
01 Simple Sensor Ported
10 RFU
11 Full Function Sensor Ported
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0 D.11: ISO/IEC 18000-6:2010: Table 306 — Standard Identifier Interpretationn

Code Meaning

000000 RFU

000001 IEEE 1451.7

000010 ISO/TEC 18000 6 Annex Q

000011 ISO/TEC 18000 6 Annex R
000100 ~ 111111 RFU

0 D.12: ISO/IEC 18000-6:2010: Table 304 — SDS Entry for Memory Mapped Simple

Sensors (3 words always)

Words Structure
1 Sensor Access Standard Sensor Type [3:0] Sensor Alarm [0 Next Entry
Method [1:0] | Identifier [5:0] (Annex Q) Size Words [2:0]
2 RFU [5:0] MB [1:0] SSD Address [23:16]
3 SSD Address [15:0]

0 D.13: ISO/IEC 18000-6:2010: Table 307 — SDS Entry for Ported Simple Sensors (2

words always)

Words Structure
Sensor Access Standard Sensor Type [3:0] Next Entry
1 ) Sensor Alarm [0] | .
Type [1:0] Identifier [5:0] (Annex Q) Size Words [2:0]
2 | Port Number [6:0] | RFU [8:0]
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0 D.14: ISO/IEC 18000-6:2010: Table 308 — SDS Entry for Full Function Sensors (3 or

7 words)
Words Structure
Sensor Access Standard Sensor Type[3:0] Next Entry
1 ) Sensor Alarm|0] i
Type [1:0] Identifier [5:0] (Annex Q) Size Words [2:0]
Next Entry Size AT Secutiry
2 Port Number [6:0] | TEDS T 2:0
in Words [2:0] ort Number [6:0) ype[20) Function Code [2:0]
. Sensor Sensor Authentication 5 bits
AT Secutiry . . . .
3 Security Security Encryption Units RFU [1:0]
) Indicator [1:0] | Function Function Extension [4:0] '
Indicator [0]
Code [2:0] Code [2:0]
4(optional) Sensor ID [63:48]
5(optional) Sensor ID [47:32]
6(optional) Sensor ID [31:16]
7(optional) Sensor ID [15:0]
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