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AUTO ID LABS

Synopsis of GS1 Prefixes

o2y s’x&»_m'
12 e

A8 w0 GS1 Prefixes Significance
: ; S et (8] (000 019 GS1 Prefix* (used to create U.P.C. Company Prefixes)

EUSIRm|

L) 02 551 Variable Measure Trade ltem identification for restricted distribution
‘20 '5.. 'aa—usmxl

253051003 030 - 039 GS1 Prefix
rley/mas

X i‘-csmmm 04 GS1 restricted circulation number within a company
IIII H JHIIIIIIIHII 05

m
éuféﬁfﬁﬁ’m’ﬂ"ggw 060 - 099 GS1 Prefix (used to create U.P.C. Company Prefixes)

WN“:,!( 8§ R s
it 21100 - 199 GS1 Prefix

ey
800301147892

i 2015.04 ns -

‘3"‘“ 8 309!6/%2 828’

GS1 US Reserved for future use

‘n:w i;mmu 3 0“
o uqumw-g, 2 , . . . . . . ,
A — b d;a rd ‘%OL‘EF; ol 20-29 GS1 restricted circulation number within a geographic region
""J:«:;/ﬂw;m w300 - 976 GS1 Prefix
0631 e v com)
_?.gg (1° = ) \ gt | 077 Allocated to ISSN International Centre for serial publications
2| ]_)l 978-979 Allocated to International ISBN Agency for books, portion of 979 sub-allocated o

|-7c-10c0of YR ?2!-_% — ,
CAN 4 ﬁg{iﬁ ‘1609§( 1 \;" - W | 980 551 identification of Refund Recsipts

‘;a: 1+ 1+ 981-984 GS1 coupon identification for commaon currency areas

WWM ' 3 . el 985 - 989 Reserved for further GS1 coupon identification
v TR 0 l‘\
4 ; I | gg GS1 coupon identification
e AE BAIAE =
WPy WU 1 g o 23%4 '"ﬁ‘?'*g*'%” o =

§er:A4 56-6-16 % 15%u
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AUTO ID LABS

. g In 1999, the Internet of

| i g Things" was first coined by
Kevin Ashton who cofounded |

the Auto-ID Center(Labs) at the ‘

\__MIT

AUTO-ID LABS

\_

The global language of business
OVERALL BENEFIT: Improving efficiency & visibility in supply and demand chains
G51 SOLUTIONS & SERVICES USING G51 STANDARDS

Solutions: POS / Inventory Management / Asset Management / Collaborative Planning / Traceability
Services: Global (GSMP, GEPIR, Registry, Training and Accreditation) & Local (e.g. Certification, Implementation, Training)

. Countries with a
GS1 Member

Organisation

<
EP(gIUhﬂl b . Countries served ona

direct basis from GS1
Global Office (Brussels)

1

Perweiered by G50

The environment
for global data
synchronisation

Standardised, reliable More accurate, immediate
data for effective and ive
business transactions wisibility of information

ver 2,000,000 Members.

G51 Identification Keys (e.g. GTIN, GLN, 55CC, GRAI, GIAI, GSRN, EPC) & Attribute Data (e.g. Best Before Date)

. []
KAIST © Auto-ID Lab Korea / KAIST I gllgtm



Auto-ID Labs

The Auto-ID Labs are an independent network of currently six academic research labs that
research and develop new technologies for revolutionizing global commerce and

providing previously un-realizable consumer benefits.

http://autoidlabs.org

- EPCglobal ©~

-‘

AUTO-ID CENTER

Partnership between 100 global firms,

including founders:

+ Uniform Code Council
+ EAN International

« Procter and Gamble
= Gillette

Research Partner

®
-I The global language
of business

Global:

+ Standards Development

« Adoption

* Brand Management and Marketing

* Policies (Privacy, Intellectual Property)

— EPCglobal €°

Local:
» Market Deve\npmenl

* Implementation Support
* Member Communication
» Member Suppart

* Training and Education

Caontinused

—
Research

AUTO-ID LABS
I

y

Commercialization

Research

RESEARCH DIRECTORS

»

PROF. SANJAY SARMA PROF. DUNCAN MCFARLANE ASS.-PROF. ALEXANDER ILIC

@ gm
KAIST

. Massachuselts
||||| mattuteof . Keio URIVErsity o vompee emstesicsce e

ieral Institute of Technolagy Zuric

Business Processes
H i UNIVERSITY OF
and Applications ._KA__I'-'-'J_. @ CAMBRIDGE ' Universiy of S Gaten

imaimeor 37 Keio University KAIST

Software and Network hr insiie

PROF. DAEYOUNG KIM

PROF. JUN MURAI

m m Hardware Ill-- E%h KA'ST
\

Slide 5
© Auto-ID Lab Korea / KAIST

PROF. HAO MIN
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SAh=0| O|HFMA|AH 8l BE
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£ GrapeNet 0|2h= GS1 7|
HE O| HEHMA|AH AIR T

- S0 A= EU 1169/2011 2ot s
= a0l AH[XHO A GS1 7|8t A=
HBEE MSstes A2 gHzt

- O|=2] FSMA (Food Safety
Modernization Act) = Al E0tH
At2ol 2 &X|7F ofH oS =8

EU 1169/2011, US FSMA

Compliant

2 0|2 9QI3h X|HH A}, AKX} G MODERNIZATION ACT

THE GS1 7|8te 2 #X|3} —

UN AS)H initiative A2l
=27

- UN Global Compact0j| A

S RZTHse 22| A
g ols GS1 7|5 X8

- HE2E S Mg M=

GS1 o] 22 MZ 22 (GPCQ) &

AEE WS = AFE T

- IFPS (Intl. Federation for

Produce Standards) Of| Aq] GS1

Food Traceghjlity Guideline=
5

2

ey S
ﬂ”j

% Proguce”

o

UN Global Compact

- UN Global Compact=

S United Nations Global Compact
&

FOOD AND AGRICULTURE
BUSINESS PRINCIPLES

e )

An Industry
Segment  segmentation

rrrrrrrrr 4

Family  o/35egment

A f Nk
Class | oigches

|

Categories of
Brick ke products

Brick __ Attibute
Attibute1 Value1

|

Brick Attibute
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I 71= 7122 €28

Object Name Service
(ONS) Server

Product history
* Genuine or Imitation
Product info. b d b d = » Freshness
Technical spec. * Where this is from?
« Etc.

* Warranty spec.
* Instruction manual )
- Real-time feedback

* etc.

Smart
RFID

GS1 7|2
e

Information
Service
repository

“’89012

07123456 Filtering
EI‘F E &Collectiong
Manufacturer Manufacturer Distributor Retailer middleware
EPCIS server E“

10



I 71= 7122 €28

2.

A
SEAR
JEEE
So|Atat

(fka UCC/EAN 128)

& S N X
{ "33
= i
PP
> > v
Yeys| REUYE > g
= oCc "
\ oo 125636 n23436r Vou

« GS1 ZHBE IE AR + GS1 Keys, GPC, EPC2H, EPCIS, Agri- + @GS1 Digital, GTIN+ OTW, ONS, Open

o MMAEIA WE £ U YIGolE| A2|E food Pedigree 7| QIHMEH R £ Linked Data 7|& 7422 S5t Ot AH|
Sot 4 M":‘01|"0|| °|?_F i Ll «  GS1 7|9 A Tracking/ Tracing/ e U mo|M SIS

- E2IREsiZ H|E Az Y 2| 1110|M Recall A|AE 7Hu¢

JSJJ/uJ"/ll s /I\'_JJ;g‘iJ _]:
I | IJ ;IJ '_] M

=

lL'

740k

@@

11



v A2 5E7 23 ZAE ) 53 52 A
it 26.6%% 571 2020'H0]|= LES A
1 E|C AF +FAE0| E A2 7|tk
AS
v Z30M el ttit S4HE0| QT A E, &
2|5 7t o|o|x|¢t ClE0| 350l Yoz
Zhag v 4L
v olgfet d&oM Sat HE0| 7tse GS1
7|9k o| = F=H e M| = (Traceability) S 2 A
SHo R EQTHCtH, obddar E2Xof cist
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<z|2 547t fEH2t STAME TEAH(YIHE)>
‘09 10 11 12 13 B
saswEEd | 4809 | 5880 | 7691 | 8006 | 7,876 | 12.7%
23 { 565 { 787 ‘ 1,380 { 1,278 { 1,318 { 26.6%
O 1,580 1,883 2,374 2,389 2,101 6.6%

A8AE ¢ aT

20138 HEZ 5 57t 49 B
5,637

Y

3,780

g€4dd

FET (e

E7HEH )

76.8%

o 5 FF4E 219 AF F2 (F9 - Hg 2E)
(SRS
20093 20103 2011'd 20123 20139
T
A 345 470 853 785 820
FE | F4AE 327 447 816 654 675
45 18 23 37 131 145
A 1,744 1,999 2,523 2,502 2,889
TY | B4E 1,702 1,946 2,463 2,364 2,747
F24HE 42 53 60 138 142
A2 HER 583 W AR a2y Z2ASALA
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*E|IEC: Easy-Input-Easy-Connection Technology

**QFICS: Open Farming Information Clouding System
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1 What is GPC?

Gives buyers and sellers a common language for grouping
(or categorising) products in the same way, everywhere in the
world

Rules-based, four-tier classification system for grouping
products: Segment, Family, Class, and Brick (with attributes
and attribute values).

@1 GPC Translations

GPC is officially published in Oudford English and is currently translated to 13 ather languages

Finnish Russian
+= -

UFrench ESerbian
EGerman =;’Swedish

GPC Browser

The GPC browser allows you to browse all components (Segment, Family, Class, Brick and Attribute) of the current GPC schemas.

Language |English v

Publication | GPC as at Dec-2013 (Latest publication) v

Segment | Food/Beverage/Tobacco v

Family | Fruits — Unprepared/Unprocessed (Fresh) v

Class | Bananas v

Search | | | Brick v |
") Exact wording Search

Expand All | Brick | Class | Family | Collapse All

= Segment: 50000000 - Food/Beverage/Tobacco

Family:
Family:
Family:
Family:
Family:
= Family:

50200000 - Beverages

50180000 - Bread/Bakery Products

50220000 - Cereal/Grain/Pulse Products

50160000 - Confectionery/Sugar Sweetening Products
50230000 - Food/Beverage/Tobacco Variety Packs
50250000 - Fruits - Unprepared/Unprocessed (Fresh)

Class: 50251300 - Annona
Class: 50251400 - Avocados
& Class: 50250700 - Bananas

Brick: 10005895 - Apple Bananas
Brick: 10005896 - Baby Bananas
Brick: 10005897 - Bananas

Brick: 10005898 - Plantain Bananas
Brick: 10005899 - Red Bananas

Class: 50251000 - Berries/Small Fruit

Class: 50250600 - Citrus

Class: 50252000 - Fruits - Unprepared/Unprocessed (Fresh) Variety Packs
Class: 50251200 - Kiwifruits

Class: 50251900 - Miscellaneous Fruit

@ Classs GN?E170N - Panawvas
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Segment Ho:li;::lttsure
|
Ay cndowss | oo SRS et
: H 7] " . | | | 1
Hort,lculture is a Speplal sector: e cun, [ s0cases: | [s7cises: | [eoctassess | [ saciasses:
- 10’s of thousands different products ypericum | Quercus | Aeonium | | Kalanchoe
N t . d . t, . 1(100%) 1 (87%) 1 (87%)
- Nature is diverse on it's own e soeens | sumcs: | [[aosis: | [ rnsnos: | [ oo
- Breeding by humans adds > 1000 ol O ST 6 G o Gl e s
cultivars each year ! : '
- Currently registered: 2000 Genus &  auisutes | ek
4000 Species vk | | P e
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( - - )
v SH4E 0fAE HEQo| O[HIE HH S/t =Yg (Scalability) 3} A|HE] £20{F 2|et
EPCIS ZE2i= z'g!-xl-
. 3rd party =4t & AMH[A WE A X3S fIe EPCIS #F MH|29| 7| 541t &&¢ot
REST API 571| ol 2l A1H|A9_r DHFQ MH|AZO| SHE
- AHE E V=S 280 GS1 O|HIE FEo A AHX X g2 7|z HS flch A|UE
EPCIS O|#IE T &2l G A|THE| EPCIS MH|A QIE{T O] A 7jgt
« GS1 Source, GTIN+OW, EPCIS 51} &=3}= Web of Data?}o| A=< Qs 7|= 74&t
g HEX EX g3 7|2 I )
GTIN 5011496100885 - 2 ) @\ ~:-A - ) } :‘..".v'-.
e EEREECHR e
Information Provider GLN 5055123401239 Wy Cnaen 5 A ) : NG Y ‘/r'
Information Provider Name namdochungwa > red 8 ‘ 4 R— \_Z ¥ - /'|
¥ : &?, oyel e W '--7 .": -.* =P
Time to Live null PRElED aa) Y £ = - ot
AVP List Production Date = “2015-01-01” @ €« {/ " | E. = b -'\ i
EPCIS Events E ey S ¢
:n:glquery;;et“é spons :dxng UTFB tgdlltdq y>by_gt esponse:xsd:1" xmlns:ns3="urn:gsl:tsd:product_instru Web of Data
& dgtm 201149s1oesas</gt
i§22§§§'ZiZﬁ:ﬁiﬁiiéiﬁé[ﬁi?é??'1‘§§stg</infommonpmvid"m
::::«:r;:::ionProviderName>namdochungwa</information?rovidemamv s1= -
i mseoroucion a0 15 g EPCISQ} $1ESIH= Web of Data2te| ™
</productData>
</n52::ueryByﬁtinResponse> GSl source 0“x_"
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GS1 H= J/8r9 & ST & ZZMH N

v 28 T 2E AEX H2E STt ONS(Object Name Service) 7| & |
« Federated ONS 74 &l HAE H|E

S E3} GS1 S A AMH|A 27
« STAMF ’éw/%o/*tll WP‘*OM *”’SEIE H 5 9| :Et” Discovery A|AE 72 S0t
GSLID, GPC, ?{X| 7|8to| s=4t= EfF/EY0|L/2[F X[ 22 O|F FH MH[A
e =ZEANE MA/OE/AH| ME ZZIO|HA| ESE 2|3t M 22X Of 7I%ﬂr_l Eot 28

PRN (Product Recall Notification)

PRC (Product Remeval Confirmation)

PRCN jProdudt Recall Closcout Motification
- e i |'
% =y - Wm a Product ! Product $ Product
— M, o= Recall Recall
BT = N 0D N\ o T

Recall
Initiator - Approver _ Recipient
; ¥ Draft PRN M4
L1171 ) ) )] ] ||EJIEIU| Iy o e
PRN
EolHE PRN <Al B0l PRN z=Al ®H0| .
MAF SO0 A S BE B HE 25 -
267 B
Bl
HE 2l PRC PRC T .
fi-hn)
PRMNPraduct Recall Notification) 2|2 Erdl HE 27T 3| . Draft PRCN H&
PRCN 201 PRCN F %
=y ) S 1l PCRN
. . I A B I’ N P
D‘” z\| xl PRC(Praduct Remaval Confirmation) EtZl XM= =4 &0 ) SREN Al 2401 PRON M 39 o
= 5= TR
PRCNProduct Recall Closeout Motification 2= =2 j j
U
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Business Steps

eCOM (GST XML / EANCOM) Inferface 4

> 4>

To/from
external
parties

GDSN Interface <%

Value Definition Examples
holding Denotes a specific activity e Retailer X unloads a second pallet on to their receiving dock.
within a business process where and, finding no purchase order for the pallet. moves the pallet
an object is segregated for to a holding area on the dock
further review. o X X .
e Distributor Y obtains a shipment of pharmaceutical product.
Distributor Y finds that their supplier cannot provide a
complete pedigree. Distributor Y moves the shipment to a
quarantine area on their dock.
e Shipper Z is told by Customs to move a container to a special
area until Customs can inspect and clear the container.
inspecting Process of reviewing objects to e Manufacturer A pulls 10 bottles from every batch to ensure
address potential physical or that the product and pill count in the bottles match
documentation defects. expectations
Z = e 5 3
SELHELA | 524 H[ELA 03 FHO|E SFL H[ZLA OfF[0f CHEF KAl BA|
E ol
a8
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EPCIS Query Interface _].
Possible ;—- EPCIS Accessing
ypass for EPCIS Applications and other
reat-time Repository Enterprise-level
* Arnlicati T
EPCIS Capture Share
.............. e A PR AP
T — Various app-specific Interfaces — Capture
Data
Capture T i
Application
-
Human
/nterfaces
Collection Engil
ollection Engine e —
Element
LLRP Interface —— String
Y
'y
r = Interfa
({( £/RFID Reader 1 nieriace
' 4 —

RFID Air Interface Bar Code Symboiogy

+
STl

Bar Code

= System Component
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= ,_IE-|ni|0| e POS A5 Ul GS1 S8 ID HA 7|4 &
N -?F,-f_* BE MF/ae

POS O|HIE S8t

GS1 ¥ IoT
POS A|AH

MAK =2 % GSL 2o|=

E| 22|
U MH

=]
e Al

~;

=0 2
ﬁ

In
met
L

22

Ej A|AEY Ejd HE
S AR U +H
oj& Adlo| £

MR 74+ HE&E Bl
AlAE-Il

., 18

S2pE fx|
87|98
(@X 37| 9 D)

X SN FX D) oY
BA| 9R]: S B2 o FE BT




m A S5 3 HE LHE

2. A4 MF LIS

GS1 H= J/8r9 & ST & ZZMH N

(v i | |

-
v’ 0]|7|F RAD/MIM/IFOOIEISL| GS1 ZEV|HE S22 82 et ID 7|= U HEl H|o|F 7|=

« URI 7|8t9| C|HIO|A ID &3t A|_é! Sl O Ef GO|E{E 1n2dot AH|A ID A|AHED 7| B!

« O0|7|= RFID/MIM/A£0|O|H EotS -?—|'0,"_|' LLRP LWM2M =2 EZ9| M E} H|O|g &AM Gl
7|Z2o| Ci¥ot HEIH|O|H & GPC ME} O|O|H = #H2tdt7| ¢{ot 0|5 #Z& ME} H|O|H H
ot 7= 7Y

. FX 22X M0 GSLGPC RE AlAHO| S Ho[E HHY HHYS 5ot 5 SM E

\ = olE} GlolEf 7% Y
[ LWM2M Client |

HEIE ClulolA/AulA D 55 WEHE Clulo| A/KUlA D S8 ) on
Hj - (non-normative) (nan-normative) (O oM
T, e e s
) urnchwim2momeiaooochumid
<1 0psO00oC
g -~ urnciwmz2moops Jococsprinkie ~ —--
X ~ ~ 520K 2
2 “~— LLRP LWM2M \_/ P 1
g \_/ ’-r = Cel
g \ o 4 Q —
L 0PS URN H A
Acnw/Pam RFID ElI) Hlll:l = MIA1/4#NIOIH
“““““““““““““““““““““ GS1 GPC 7|4t
GS1 7|Ht ID 22| 7|= O|F HZE U|E} Cjo|E| HHESt 7|= Of| Al
(LWM2M)

#2ZE HIEFHO[Y 7|5




_ﬁéﬁﬂmﬁq

H M| 22
oA Al HEYY : ohiel 4 o
PUBaH.
7| A4EE, SSHREN J|u AW oA EY 2ot
L
POSQt HAE LTE MH[A
114 /
MMTPY HEC| 7B s q\:‘
RSS2, TN, AT Sof Boj, Yot H3H,
MAFE 52 BEY EF carem | '
EPas
SR #a| E7(ERP) i‘ﬁf»f—f‘“—LfAIST

4551 2niE sang U Aru@z/o)

@1 raRm £ 5

802.15.4
802.15.4¢9
ZigBee N A

6LOWPAN &<

g .
{ EPas - i 42
f ALE | cap ] a2 l r I I

e LN B B 8 8B N N N N N 3

24



M MIA| 22| FSS HE - S KON | : Zzlec 28 MH|A
T 3 & 0 @WHRM )
= *3FTA PUBLIC ; ]

GS1-Farm

=ch$E AE Ds | ons

“ rﬂ‘---—-- e |
II\I H .‘ {8 E’ e o |E ALE | cap ]

--‘-------a-

802.15.49
ZigBee

25



’--------

45121 247 Fss B

v\
) I
.
\ I GS1-Farm

n ;‘/‘ Ds | ONs

- EPas |

|
I
I
I
1
i
1
I
f
i

H@H Lxe v ikalsT
| |2 =)

f DS | ONS
{ EPas
| ALE | cap ] 2F

& (FAXLQ T A7)




GS1 /& H=2f

v GS1 Innovation NetworkS £6f] =4t H{=L|AO0A{9] GS1 EESS H|QF U %+ \
¢ SHAH|ELAMO GPC S8 U Y wot
© SEAH|ELA0|MO| EPCIS S8 U B WOl
. =4 E22/Ed0|A/2| 20| Tigh GS1 Agri-food pedigree B F|QF 9 SHA
« GSloT & H|Qt % =3
v Auto-ID Labs White Paper A|2|=, GS1 Global Forum1} GS1 Global Event 52| &3} %0
. J

SE& GPC && iR
Sl oo

Arts/Crafts/Needlework - »
Audio/Visual/Photography " V_‘ ¢> :
Automotive
Baby Care

Building Products

Camping Object Event
What
‘Where

Cleaning/Hygiene Products Why

Clothing i

Combined Published Schema

27




ONS Peer Roots

O M~ A

r—_‘ i‘
1’45 Local

Caching ONS A1H|

||m||m|||| N .L:;
ONS Z2}0|%E

A1u|A A2
T

GS1 E3 ID H|7| 7|4 ONS AMp| 2 Szjo|
28

E &3}

v SMEICT 8EtEE3S ZHE Soll s544 Mi/qS/2tHAH|of Cfst ONS MH|A, 22
Discovery MH|A So| 2 BE3} ZId
e GS17|Ht ADIE=Q! MH|A Gl O|HEXN H|=L|A D@l g dbd gl 7|7
« == IR ZE ALEXF E2 S £/8H ONS (Object Name SerV|ce) stAF HIOLS 7|1
o EEA AA/QE/OLMAH[O] CHSF AH|A BEHS FA
- J
o, 4 = 2 Discovery A{H|A h

Registration
Interface

Query Interface

dﬂme)

{GLN, ID, Time, EPCIS}

sl s
S’ SiE

=5 el ZME It 2 2Y Discovery MH|A =

BEES}



p
v GS1 7|dt9o| =

>

HSSI ot HES Sd3E 2

AHE EBL/E0| A/ B XY B2Y 0/ X AAUN 30| AZatE

« Z=9| National Agriculture IoT ProjectE& &3l Fudan Ci{gt =2 207l O|Ao| CHst, 7| 0| &7t

A0E s s544= 0|3-d& FHol= GS1 BE 7|9e| o|FHA|AH J|E
* SFDA (5= FDA) & Fudan Cistit A SOl o8 #&F €8 A Q| CIE &
280 SEHYS BY o 2ZN M s=U=E

r2

29

E3 Gs1 7|4t
Agriculture of IoT System

OIDIE RAD/MA/AFZOIOIEIEE GS1 B=oIeR
St 2881918 1D &2l OlE

End-o-End DI ALZ2 GSI BE w3, @l e, 'aa:sa/omaa/am AIAE |

e1E, XA % Ol=

L\
- . — - =
- -| ; JL , ; { | : A
. - D — S B9 23S NSX 828 As ons| ¢ g | "-
B TN/ o ]
Producers e S 5 Al

SLOI0IE =24 AlAE

L]
’.Eil (Object Name Service) Il &
xliy R X

@WARM ; “'" -T ' @ i




T MU BT, WL B, W
I -
L)) suURAAES

‘5
EFIS s3s+uBngeyysy

30



