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Global not-for-profit community organization
developing user-driven open standards since
1973:

« Bar codes and product identifiers, RFID

*  Supply chain visibility

* Product master data exchange, product categories

Global network of research labs working together
since 1999/2000 and with GS1 in development of:
« Technology to support an “Internet of Things”
« Supply chain visibility, security, efficiency
« Next generation networks, sensors, etc.

MIT, University of Cambridge, ETH Zurich / St Gallen,
Keio University, KAIST, Fudan University,
University of Adelaide
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GS1 Digital:

Using technology such as Linked Open Data (RDF etc.) to
make trustworthy data about products and services

available on the web
To improve visibility of products and suppliers
To enable enhanced consumer interactivity with products
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@1 Q LOD for products — Pre-Sale

SEARCH

User types in a keyword
to specify type of product

@ Keyword is matched Tesco Organic
in GPC hierarchy Semi-Skimmed Milk
P Organic?
and appropriate - co.58
contextual filters Skimmed
are displayed Half Fat & i <lkmaway
to refine the search Full Fat O (10 mins walk)

Max. Price £1

How Urgent? |1 hr
How Far? 1 km

@ Additional constraints
can be specified by the user
e.g. available budget / price range
urgency (how long to wait?)
proximity (how far away?)

Search for
Products
& Services
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@1 == Global Product Classification as LOD

gs1gpc:10000025

(@2
L
& rdfs:label _ .n . : ) .,
< df<labal Milk or Milk Substitute (perishable)”@en
g - “Milch / Milchersatz (leicht verderblich)”@de
Aob
N
()

gs1gpcAttr:20000142 gs1gpcVal:30002654
- S
gs1gtin:05050179945454 rdfs:label o .¢ Organic’@en rdfs:label  .vesr@en

rdfs:label “Falls Biologisch”@de rdfs:label “JA"@de

gs1gpcAttr:20000123 gslgpcVal:30001222

"Level of Fat'@en rdfsdabel o u iy £ AT @en

gs1gpcAttr:20000153 gs1gpcVal:30000090
rdfs:label “Refrigeration”@en rdfs:abel “Must Be Refrigerated”@en

<cr_1‘1}\:-~1\'111]111cd , : gs1gpcAttr:20000163 gs1gpcVal:30000785
milk (ke e
a™ v ~ . .
‘ ; rdfs:label “Source”@en \_rdfs:label > “Cow”@en

gs1gpcAttr:20000135 gs1gpcVal:30000182
rdfs;label “Type of Milk or Milk Substitute”@en rdfs;label ”Animal Milk"@en

rdfs:label
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@1 - LOD for products — Post-Sale

© 2013 GS1

» URL (user manual)

» URL (user forum)

» URL (product support)

» URL (firmware updates)

» URL (driver software)

» URL (warranty registration)



L LEEY Weetabix
Organic

Weetabix

» Nutritional information
» Ingredients

» Allergy advice

» Stockist information

The old adage, “If it's not broken, don’t fix it”, could have

been created especially for our beloved Weetabix. 1 1€
UK’s favourite breakfast cereal

lore the
Weetabix range T'€CLPE has remained essentially the same since day one.
Ask us about this , it
iy And why shouldn't it? It's popular with everyone, young and

old alike, and because Weetabix is made from

MHome Food &drink Home & garden  Applsnces Technology Toys Baby Gifts Entertainment  Bank Greatoffers Energy ™ More Cearance

Ingredients

Weetabix contains the following ingredients (listed in order of amount used).
Wholegrain Wheat (95%), Malted Barley Extract, Sugar, Salt, Niacin, Iron, Riboflavin
(B2), Thiamin (B1), Folic Acid.

a Back to top

Aller
Ravied

Information for special diets and for people with allergies.

SUITABILITY FOR SPECIAL DIETS

Nutritional

ormation

NUTRITION

Energy (Kilojoules)
Energy (Calories)
Protein
Carbohydrate

(of which sugars)
Fat

(of which saturates)
Fibre

Sodium

George

ol + 10
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Organic

alf
tin i k roceries v
Favourites Delivery Saver gl Sainsbury’s Groceries
Frosh Food | Bakery | Food Cupbosrd | Frozen Food | Drinks | Baby | Health & Beauty | Pets | Househoid | Home & Ents it Food  Drinks  Toletris, Healtn& Beauty | Laundry, Household & Pet  Baby & Kids Home & Entertainment
Groceries > Weetabix Organic Whole Grain 24Pk Back to previous page Presh& bokary " Snacks b Drinks | Occasions | Health & besuty | B Household | et ent: | Smmear
. . - re op NT [¢Back ]
Weetabix Organic Whole Grain 24Pk le On| Faml Careat Al Family Coreae SRk
= sk (]
o 130 SHARE ) .
f}’-“?ﬂ;‘ g Weetabix Organic Cereal x24
el a e ol 1 ]l Weetabix Organic
3 24's
o ot 3512983 cose c
Description
orgric X
With 100% whelegan (1120 per teach)
LowfatBaugar barley,
Product Code: 996412
ghibre
Product Details et ‘THE WEETABIX FOOD COMPANY. ORGANIC WHOLE WHEAT CEREAL.
A sorving contains hoolowingof yur g day amount Orgaric e what cares our
. s ot et your oy metods wit no arifcalchemical etisers, erbiidesor pestcioes -
EEAcEAS N . e e a—
e e e I i herbicides 1othe day. Good for you, good for the environment Weetabix Organic s
ndesot
Oraanic releasing its energy 35 part of a healthy diet and lifestyle.
W 100% whoegran
Low fat & sugar EEbae g Sesk e h 10 pa cereals since 1932, using only the finestingredients. Whenever you see
Hortre o our sgn you know youve ound e goodness of wholegrain. Al ur
Sutabeforvegearans pusosator
orgs
Organic whol whest coreal S every partoftn grain.
Fuetyourcay:
st v ——— e grodnts
- i - o ok ety reyed
Sorer
P p———
2 Weetabix with. nger partof i Sugar, Salt]
Shasiny i anc ey, Sol AsscationOganc (G OrgancCatfcatons)
Alergy Itormaton . Othr informaton
ols:Bary, Wheat Ingredients
Other nformation Alergy Advic
Recyetng o Rocycad Pack Dietary nformation ‘Contans Barley. Contans Wheat
Rocyctng nf: Not Recyclabe Fin gome
Contais Barley ietaries
e Orgaic. Suiable for Vegetarians.
Organk Whokgrain Whest (95%)Organ Matad Barey Extact Organic Sgar Sat

5g) wil

iboftavin}

SERVING
568k
134kcal
4.3g

25.7g

1.7

0.8g

0.2g

Waitrose

Groceries | Entertaini

© Back

Fruit& + Fresh Dairy Bakery» Food
Van Canhoar

- Sourcing of structured master data

100g

1516k)
358keal
11.5¢
68.6
4.4g

2

0.6
10g

ing Wine Cases Flowers & Gifts Garden

Weetabix organic 24s
£3.092

=2

ProductSummary  Ingredients  Preparation & Storage | Recycling

Organic. With 100%wholegrain. Low fat8sugar. High
fibre. Suitable for vegetarians. Organic whole wheat
cereal. Fuel your day... Weetabix packed with Quick Facts
wholegrain + fresh milk = slow release energy”. Our

organic ingredients are grown using only natural T
methods with no artificial chemical fertilisers,
herbicides or pesticides - carefuly cultivated for their e

aste, giving you the ener

t
day! 2 Weetabix with 12
@

low Glycaemic Index of

ou need to take on the
5mi semi skimmed milk has a
helping keep you fuller for

Vegetarians

longer releasing its energy as part of  healthy diet and

Iifestyle.

Similar products

Hoart Health | Wheat

+ Frozen- Drink» Babys» Beauty Petsr Househod BBQw

BRAND PRICE MATCH - CHECKED TESCO.COM 2810872013
s

Inspiration  Recipes

toy, Contains.
i, Sultable for
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SEARCH

Skimmed
Half Fat %
Full Fat

1

Max. Price

How Urgen

Search for
Products
& Services

Sourcing of structured master data

GS1

Global Product Classification
(GPC)
+ attribute - value pairs

schema.org

GoodRelations

The Web Vocabulary for E-Commerce
[ J (] http://purl.org/goodrelations/

Tesco Organic
Semi-Skimmed Milk
1 pint (568ml)

Q Milk (perishable)

10000025

Fat Level
Claim

HALF-FAT

Includes
(_

Nutritional
Info

Value  Unit

Product Master D

Unit

Price
Specification

Cu"encyﬁ - =
Amount
—>

Retail Store

Latitude 52.186793°N
—

Longitude 0.188120°E
—

Telephone +44-845-6779287
—

Street
Address

Postal
G
Code ity

[

Yarrow ICambridg

CB198F
Road

ata

Party Master Data

DISCOVER

Tesco Organic
Semi-Skimmed Milk

Matching
Products
& Services
available
locally
or online

in GDSN / GS1 Source



© 2013 GS1

EU Food Labelling legislation

EU 1169/2011 Regulation includes Article 14 on Distance Selling
Mandatory details to be freely available to consumers before purchase

AUTO-ID LABS

Grocery websites will typically need to provide info about
Ingredients
Potential allergens
Nutritional information
Legislation does not require this information to be machine-readable
However, EU 1169/2011 is driving a major compliance effort to make this kind of
information available on manufacturers’ / retailers’ websites — and there is an

opportunity to make it available as linked data at the same time, to open up
much richer search applications for food products.



@ 2 Liability issues

- Data needs to be correct, up-to-date, trustworthy

« Units of measure need to be precise, unambiguous
e.g. grams per 100g / 100ml of product
(also micrograms, milligrams per 100g / 100ml)

« Changes to product formulation (ingredients) could
iIntroduce new allergens (risk of death) or make a
product no longer suitable for those on specific diets
(vegan, kosher, etc.)

© 2013 GS1
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@1D Technical validation requirements

Type of requirement

Cardinality constraints / Completeness

Cardinality constraints within complex data
structures such as Quantitative Values

Range checking for codified values.
Values of specific attributes are members of a
defined code list or controlled vocabulary

Checking for current reachability of online resources
(when the Object of an RDF triple is a URL)

Canonicalization of a specified ordered set of RDF
triples in order to use digital signatures to detect any
deviations from a corresponding set of RDF triples
from a source that is considered to be authoritative

Example for product master data

Are all mandatory attributes are specified?
(with non-null values) Which attributes are optional?

Are required units of measure specified precisely?

Units of measure or product categories, attributes
and values take code values or URIs from a defined
code list or controlled vocabulary, where expected.

Use RDF validation to check for broken hyperlinks
(e.g. RDF links to product manuals etc.)

Manufacturers might publish master data about
products and retailers might replicate this data in
their websites.

Potential liability issues from inaccurate product
information if a product’s ingredients list changes
and introduces an allergen / unacceptable ingredient



ey
e

Authoritative
Master
Data

about products,
services,

companies

B8 Maybe not for validating source data

Snippet Generators / Data export
tools available for use by
Brand Owners, Retailers

Export
as XML

L

e.g. in GDSN
or GS1 Source

© 2013 GS1

| i 1
Transform
to an XML
subset Transform to RDF or Web pages
relevant for Validate HTML + RDFa containing
consumers . —>| RDFa
. (via XSD) (via XSLT or markup of
(e.g. via Xquery templates) master data
XSLT
or Xquery) ‘L
v
Use W3C
Publish on Provenance
web as € standards to point to
XML data data source and
transformations

12
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Tesco.com | My Orders | My Account | Sign In | Help

TESCO

Pe=—==
Groceries Favourites Recipes Special Offers | [V "W | Delivery Saver
Fresh Food | Bakery | Food Cupboard | Frazen Food | Drinks | Baby | Health & Beauty | Pets | Household | Home & Ents

Groceries > Nestle Cheerios 600G Back to previous page

Nestle Cheerios 600G
£3.19 (20.53/100g)
Quantty
IERE ~d

Product Details

Aserving contains the following of your guideline daily amount

Caiorss Sugar Saturates Sat
= a aes W
EARTLED LT L) Rl

Delciously crunchy Os, packed with 4 whole grains. Say Yes to Chesrios
Its simple, everybody knows that the whole famiy love Cheorios. The perfoct balance of health and taste.
8 Vitamins & Iron, Source of Calcium & High in Fibre

Check out our Facebook page for content

Allergy Information
Allergy Other Text: May contain nut traces

Contains: Barley, Oats, Wheat
May Contain: Nuts

Other Information

Recycling Info: Recyciable Inner
Recycling Info: Recyciable Carton

Ingredients

Cereal Grains (77.5%) (Whole Grain OATS (38.0%), Whole Grain WHEAT (18.6%), Whole Grain BARLEY (12.8%), Whole Grain Rice
(55%), Whlo Gran Maice (26%)),Sugar Whet Starch Partly verisd Bvown Suger Syrp Sat Trpotsssium Prosphate Surdower OF
[Colours: Caramel, Annatto, Carotene Antioxidant: Tocopherals ,Vitamins and Minerals: Vitamin C, Niacin, Pantothenic Acid, Thiamin (B1),
Vitamin B, Riboflavin (B2), Folc Acid (Folacin), Vitamin B12, Calcium Carbonate, Iron MAY CONTAIN NUT TRACES o produce 100g of
this product 77.5g of Whole Grain was included in the recipe

© 2013 GS1

Nutrition
Nutrition
Typical Values

Energy

Protein
Carbohydrate

of which sugars
Fat

of which saturates
Fibre

Sodium

Salt Equivalent
Vitamins & Minerals
Vitamin C

‘Thiamin (81)
Riboflavin (82)
Niacin

Vitamin 86

Folic Acid (Folacin)
Vitamin B12
Pantothenic Acid
Calcium

Iron

Typical values per 100g -
1615 k)

382 keal

8.6g

7439

2149

409

109

719

0419

1.04g

%RDA"

71.0 mg 89%
124 mg 113%
1.10mg 79%
14.0 mg 88%
120 mg 86%
200 pg 100%
1.90 g 76%
440mg 73%
460 mg 58%
147 mg 105%

Web Page O

weight: Item 1 O

8

brand: ltem2 O

offers: ltem 3 O

05011476100885 O

Demo at http://www.autoidlabs.org.uk/RDFa-test/markup-rdfa.html

Improve markup / validation tools

2

pe: Product
roduct/D: 05011476100885

o.

hasVaIueFIoa 800
itOfMeasurement: GRM
image: 885%5C5011476100885%. DShot_225x225
depiction: 665%56501‘4761m86é%50|0 22
ﬂe

éc pe: QuantitativeValueFloat

Oﬁer
RasCurre GBP
Ras ncy : GBP,
Currency alue: 3.19
hasUnitOfMeasurement: C62
descrif hon:"goeolfﬂuzsry crunchy Os, packed with 4 whole grains. Say Yes to Cheerioslt's simple, everybody }

v
Vi

vitami
vitami
vitami
tami

RDF Visualization: http://rdfa.info/play
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1- Promote consistent convergent
=== structured data through ‘profiling’

Which vocabularies?
Which terms?

o Promoting correct markup for complex values

| value
weight Quantitative > 600

Value

> “GRM”

unitCode

© 2013 GS1 14



@@ Support dynamic contextual search

AUTO-ID LABS

—— nterfaces

Milk QJ Boolean

" choice
Skimmed
Choose
Half Fat 1 from N
Full Fat

Cardinality / Enumeration constraints can
drive Ul options for contextual search

@

© 2013 GS1



@1 - Questions / Discussion

© 2013 GS1
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