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RDF is a “framework” - a way of conceptualizing how
to represent data and knowledge. There are a
variety of ways to implement this conceptualization.

It is ~NOT a language (per se...)

It is NOT a file-format or data syntax (though its
implementations generally are...)



RDF says that all data and knowledge can be

represented through a combination of very simple
statements called “Triples”

Much like human language, the statements take the
form:

Subject Predicate Object






Resource Description Framework

S P O

Mark owns Cat




Resource Description Framework

S P O

Mark owns Cat

Cat name “Stormy”



Resource Description Framework

S P O

Mark owns |Cat

S P O

Cat name “Stormy”

The “Object” of one triple becomes the “Subject” of another triple



Resource Description Framework: “Triples”

Mark owns Cat

Cat nmame “Stormy”

Cat breed "British Long”
residence Madrid

Madrid population “3,1 Mil”




Resource Description Framework

Stormy

name

Cat name “Stormy” @ pw— GD

Mark owns

Cat breed “British Long” _
residence breed
residence
Madrid population “3,100,000” @@ British Long
population
3,100.000




Resources Predicates

Stormy

Mark owns
Cat name “Stormy”
Cat breed “British Long”

residence

Madrid population “3.100,000” British Long

3.100.000




RDF Rules

There is nothing smaller than a Triple

Only a Resource can be the subject of a triple

Stormy Cat
name
name
GD Stormy
B breed
British Long British Long




RDF Rules

There is nothing smaller than a Triple

Only a Resource can be the subject of a triple

- (e >
Cz > N

British Long British Long

Stormy







Globally Unique Identifiers

(GUIDs)



There are two “flavours”™ of GUID
1) Those that are globally unique based on statistical
(un)likelihood of a collision

2) Those that are globally unique based on
convention/agreement




Official UUID definition

Network Working Group P. Leach
Request for Comments: 4122 Microsoft
Category: Standards Track M. Mealling
Refactored Networks, LLC

R. Salz

DataPower Technology, Inc.

July 2005

A Universally Unique IDentifier (UUID) URN Namespace

Status of This Memo

This document specifies an Internet standards track protocol for the
Internet community, and requests discussion and suggestions for
improvements. Please refer to the current edition of the "Internet
Official Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this memo is unlimited.

Copyright Notice

Copyright (C) The Internet Society (2805)-.

128-bit number, generated by one of 5 approaches




Grains of sand on earth: 75,000,000,000,000,000,000

Number of possible GUIDs: 340,282,366,920,938,463,463,374,607,431,770,000,000

The Point:
If you use a GUID to identify something, there is an infinitesimally
small (~0%) chance that someone else has used that same GUID
to name something else

THEREFORE! (the point!)

You can safely merge your dataset with someone else’s dataset,
and not “collide”



2) Those that are globally unique based on
convention/agreement



“Conventions” can be used to ensure that a set of
characters is globally unique

For example, DOIs and Handles

A governing agency assigns a prefix (e.g. 10.xxxx for
DOls) to an identifier-generating authority

That prefix can only be (meaningfully) used to generate
identifiers within that authority.

Unless the authority is mischievous, they can ensure that
they never re-use an identifier, and nobody else “is
allowed to” create an identifier with that prefix.



“Conventions” can be used to ensure that a set of
characters is globally unique
URLs are another example
http://www.wilkinsonlab.info
| own that!
| create identifiers within the wilkinsonlab.info
“namespace”
| would be crazy to create the same address for two

different pages!

(and in fact, I cannot, as you intuitively know)



“Conventions” can be used to ensure that a set of
characters is globally unique

The only time | could experience a “collision” with
someone else’s name is if they are using the string of
characters
“http://wilkinsonlab.info”

to mean something other than the identifier for my
website (which would be crazy)

So... Web addresses are pretty good GUIDs!



URLs (Web Addresses) are also resolvable!

That is, if | have a URL, there is a standard
approach to finding the “thing” that URL is
identifying.

The protocol is embedded in the URL itself
(HTTP — the Web!)









Before the detour we were talking about my cat

(we were also talking about RDF... but mostly about my cat ;-) )

What is the connection between
RDF and GUIDs?

Stormy

=

British Long




RDF and the Web

RDF is used on the Web as follows:

_ are assigned URLs
_ are assigned URLs

Stormy

British Long




Benefits of RDF that uses URLs

Stormy

British Long




Benefits of RDF that uses URLs

Stormy

<http://pet.registry.com/M DW_112/pets/MDW._1 12_Cat>
| http://some.predicates.org/relations/has_breed |

British Long

All of these are globally unique, SHARED* and unambiguous

Egheaning anyone, anywhere, can use them... BETTER TO NOT THINK OF THEM AS “LOCATIONS” — NAMES!



Benefits of RDF that uses URLs

Stormy

[ http://some. predicates.org/relations/has_breed |

British Long

All of these can be automatically looked-up by a machine!

Get the page at “http://pet.registry.com/MDW 112/pets/MDW 112 Cat”



Benefits of RDF that uses URLs

Pet Shop’s
Graph

http://pet.registry.com/MDW_112/pets/MD
W_112_Cat

Ntpipetregistry.com/MDW_{ 12/petsD htp://pet.registry.com/LA_O/pets/LA099
_ _Ca

British Long

Snuggles




Benefits of RDF

Pet Shop’s
Graph

http://pet.registry.com/MDW_112/pets/MD
W_112_Cat
http://xmins.com/foaf/0.1/name b
http://pet.registrv3\//.c<1)?12/Mcl:3W_1 12/pets/MD http://pet.registry.com/LA Olpets/LAD
112_Cat -

British Long

Snuggles

z= URLSs are globally Unique! — Two sites with statements about the same thing...




Benefits of RDF

Unified Graph

http.//pet.regstrxc;:q;/M(% \{V—1 1fF2iEilD http://pet.registry.com/LA_0/pets/LA099

British Lolng

Snuggles

A machine can do this data integration automatically



IMPORTANT!

No special technology was required
to do that integration!

Because we use GUIDs + RDF, the integration
“‘just happened”

You simply download and concatenate the files!

(of course, there are more powerful ways to do this
than downloading the data)



R

The Relationship between RDF and the Web

Gene - Detail

rch list download trait classification

+] Click here f

| Detail of Gene

Basic Information

CGSNL Gene Symbol AGR1

Gene Symbol Synonym agr1*, agr1i

CGSNL Gene Name AGRAVITROPISM 1

Gene Name Synonym agravitropism 1, agravitropism 1, agravitropism-1

Protein Name

Allele

Chromosome No.

PO:0009009;: embryo : PO:0009005: root : PO:0009025: leaf.

XA GRO:0007047; 02-seedling : GRO:0007043: O1-germination.

Trait Class Seed - Morphological traits - Embryo

Expression

Sequence/Locus

Accession No. =

RAP ID ( IRGSP 1.0 / Build5 )

INSD Accession List -
(Test version)

Locate (cM) ‘

References

Hong, S.K., T, Acoki, H. Kitano, H. Satoh and Y. Nagato (1995) Dev Genet.
Phenotypic diversity of 188 rice embryo mutants.

retrievable, but without any warranty )

TextPresso Search ‘

Search textpresso for AGR1 ( Recent references may be ‘

DB Reference

| Gramene ID ] GR:0060019

multicellular organismal development( GO: 0007275 )
gravitropism{ GO:0009630 )

anatomical structure morphogenesis( GO:0009653 )
embryonic development({ GO:0009790 )

Gene Ontology

root anatomy and morphology trait( TO:0000043 ) ‘
Trait Ontology leaf anatomy and morphology trait( TO: 0000419 )

Hyperlinks to
Functional
Annotations




The Relationship between RDF and the Web

Hyperlinks carry no meaning

multicellular organismal development( GO: 0007275 )
gravitropism{( GO: 0009630 )

anatomical structure morphogenesis( GO 0009653 )
embryonic development( GO:0009790 )Dz

root anatomy and morphology trait( TO: 000043 )

leaf anatomy and morphology trait( TO: 00419 )

What will happen if | click this link?
Will | see a movie? Will | download a file?




Humans design nice Web pages
so that other Humans
can make good guesses

about what they want to click



Humans design nice Web pages
so that other Humans
can make good guesses

about what they want to click

That is the only reason that the Web is so successful!

Human Intuition!



R

The Relationship between RDF and the Web

Gene - Detail

rch list download trait classification

+] Click here f

| Detail of Gene

Basic Information

CGSNL Gene Symbol AGR1

Gene Symbol Synonym agr1*, agr1i

CGSNL Gene Name AGRAVITROPISM 1

Gene Name Synonym agravitropism 1, agravitropism 1, agravitropism-1

Protein Name

Allele

Chromosome No.

PO:0009009;: embryo : PO:0009005: root : PO:0009025: leaf.

XA GRO:0007047; 02-seedling : GRO:0007043: O1-germination.

Trait Class Seed - Morphological traits - Embryo

Expression

Sequence/Locus

Accession No. =

RAP ID ( IRGSP 1.0 / Build5 )

INSD Accession List -
(Test version)

Locate (cM) ‘

References

Hong, S.K., T, Acoki, H. Kitano, H. Satoh and Y. Nagato (1995) Dev Genet.
Phenotypic diversity of 188 rice embryo mutants.

retrievable, but without any warranty )

TextPresso Search ‘

Search textpresso for AGR1 ( Recent references may be ‘

DB Reference

| Gramene ID ] GR:0060019

multicellular organismal development( GO: 0007275 )
gravitropism{ GO:0009630 )

anatomical structure morphogenesis( GO:0009653 )
embryonic development({ GO:0009790 )

Gene Ontology

root anatomy and morphology trait( TO:0000043 ) ‘
Trait Ontology leaf anatomy and morphology trait( TO: 0000419 )

Hyperlinks to
Functional
Annotations




The Relationship between RDF and the Web

<= .L ' the Gene Ontology AmiGO
Search Browse BLAST Homolog Annotations Help

Search GO | | @ terms ( genes or proteins [~ exact match

gravitropism

Term information # Term neighborhood # External references # 157 gene product associations =

Term Information

Accession G0:0009630

Ontology Biological Process

Synonyms exact: geotrctgism

Definition The orientation of plant parts under the stimulation of gravity.
Source: ISBN:0198547684

Comment None

Subset None

Community Add usage comments for this term on the GONUTS wiki.




The Relationship between RDF and the Web

hitp://www.shigen.nig.ac.jp/rice/oryzabaseV4/gene/detail/’24 hitp:/amigo.geneontology.org/amigo/term=G0%3A0009630

JQ ()r A‘ll"hc sored by NBRP

Soritoieiils ___prommm— A the Gene Ontology AmiGO

Gene - Detail
h st

Search Browse BLAST Homolog Annotations Tools & Resources

B Glckerefor; feodback Search GO terms enes or proteins exact match i
| Detail of Gene [ ] & C g p r [submit

Basic Information

CGSNL Gene Symbol AGR1

Gene Symbol Synonym agri®, agrt

CosNL Gene Name - gravitropism

Gene Name Synonym itropism 1,

Protein Name
Allele

Term information # Term neighborhood # External references # 157 gene product associations =

Chromosome No.

P0:0009009; embryo ; PO:0009005; root ; PO:0009025; leaf.

GRO:0007047; 02-seedling ; GRO:0007043; 01-germination. Term Information

Trait Class Seed - Morphological traits - Embryo

Explanation

Expression

Accession  60:0009630

| Accession No.

| RaPID (IRGSP 1.0 / Build5 ) Ontology Biological Process

INSD Accession List =

(Test version) Synonyms exact: geotrc&ism

Locate(cM) initi : . . . "
e SRR The adeniafndfdlatadeunier Weeffnletion ol

Hong, S.K., T, Aoki, H. Kitano, H. Satoh and Y. Nagato (1995) Dev Genet. Source: :

Phenotypic diversity of 188 rice embryo mutants.
Search textpresso for AGR1 ( Recent references may be Comment

‘ JeaPresso Soarh retrievable, but without any warranty ) None

DB Reference

Subset

| Gramene D | Gr:0060019 None

Community A

multicellular organismal development( GO:0007275 ),
gravitropism( GO:0009630 )
anatomical structure morphogenesis( GO:0009653 )
m embryonic development( GO:0009790 )

root anatomy and morphology trait( TO:0000043 )

Sy A I Y 3 ¥ AT R P PR g

| usage comments for this term on the GONUTS wiki.

Gene Ontology




The Relationship between RDF and the Web

A human knows what this “link” means - it means that the rice gene is
involved in gravitropism

But there are ~ 1.3 Trillion Gigabytes of data on the Web!
Too much for a human to ever explore...

We need a Web that can be explored by machines!!

hitp://www.shigen.nig.ac.jp/rice/oryzabaseV4/gene/detail/24 hitp:/amigo.geneontology.org/amigo/term=G0%3A0009630

(@ Oryzabase sty wwe O Search = —— S

I -~ the Gene Ontology AmiGO

Search Browse BLAST Homolog Annotations Tools & Resources Help

4 Click here for feedback n H o
| Detail of Gene Search GO | | @ terms ( genes or proteins [~ exact match |Subm|t

Basic Information

CGSNL Gene Symbol AGR1

Gene Symbol Synonym agri®, agrt

CoonL Gane N cwmomes - gravitropism

Gene Name Synonym itropism1,

Protein Name
Allele

Term information # Term neighborhood # External references # 157 gene product associations =

Chromosome No.

P0:0009009; embryo ; PO:0009005; root ; PO:0009025; leaf.

GRO:0007047; 02-seedling ; GRO:0007043; 01-germination. | Term Information

Trait Class Seed - Morphological traits - Embryo

Explanation

Expression .
P Accession G0:0009630

Accession No. -

RAP ID | (IRGSP 1.0/ Build5 ) Ontology Biological Process
INSD Accession List =
(Test version) Synonyms exact: geotr(tgism
Locate(cM) initi . . . " "
e SRS Tis orbuiafnef shutpatimunder e sifiuiatn of ol
Hong, S.K., T, Aoki, H. Kitano, H. Satoh and Y. Nagato (1995) Dev Genet. Source: ISBN:0198547684
Phenotypic diversity of 188 rice embryo mutants. LR S B o S
Search textpresso for AGR1 ( Recent references may be Comment
JeaPresso Soarh retrievable, but without any warranty ) None
DB Reference
Subset
Gramene ID GR:0060019 None
Community

multicellular organismal development( GO:0007275 ),
gravitropism( GO:0009630 )

anatomical structure morphogenesis( GO:0009653 )
embryonic development( GO:0009790 )

Add usage comments for this term on the GONUTS wiki.

Gene Ontology

root anatomy and morphology trait( TO:0000043 )
Sy SIS __ven E iR R MSSiL E R Al



The Relationship between RDF and the Web

Rice ’ "~ rootanatomy and ‘
| ‘ mormphology
j label ilabel
" Gene ) (< 1136 o o0000a ~ Biological ™
L Gene ), GR _tax: 013681\ TO 0000043 \ C Procgess >

type\ ﬁaxon \aﬁects trait / type

(" AGR1 ) Positively regulates . graviropigm

Is about Is about

hitp:/ www.shigen nig.ac.jp/rice/oryzabaseV4/gene/detail/’24 hitp://amigo.gensontology.org/amigo/term=G0O%3A0009630

i3 O ryzabhase e by s

‘: ~ _the Gene Onto!ogy Am1CO

Gono - Detall

1 Dotail of Gene

gravitropism
Term ¢ Terre ceigh & Dxterrd § 157 gerwe prodect muccwtons <
Term Information
Accsssios 0. 000930

Ontology Bomgieal Precess
ST aat g
-

Oafirition The Lrieslalion of SRl pOMs Usder U sUITubalion of greviy.
Source: 150N:0100GATELE4

Conmart Nore

Subeet None

Community

Add LSage CONNEMS Tor TS Jerm a0 e CORLUTS wii

Term Neighborhood for gravitropism (GO:0009630)

Fiter Incoge puere product courts &
Oela searce Soes




Rice ’ " root anatomy and |
' ' morphology
label ilabel
( ‘Gene ) /GR tax 013681\ To 0000043 ) ~ Biological ™
' N _Process .~

tYPe\ / taxon \affects_trait ftype

- AGR1 positively_regulates D

><f_'_'_-_'__ Gravitropism __'_'_'_'j,\




Rice - roofanatomy and |
. . morphology
'T label ilabel
- Gene ) ¢ 12ART PN ~Biological ™
\ --.?e—n?- - Y, GR taX 01 3681 \\_TE)_?ET)E)‘?_%‘ J ‘\*--.-Brﬁs_s. __-__,/'
typc:\ / taxon \affects_trait f type
T AGRY ) positvely reguiates oo T

(There are ways of embedding RDF into HTML, so the
two technologies are not mutually exclusive! ...but | won'’t
be teaching you how to do that.

If you want to learn how to do it, search for “RDFa”)



This is called “The Semantic Web”’

Rice ’ " rootanatomy and |
‘ . morphology
label ilabel
oo™ (BR Bx013E - ~ Biclogical ™
(_ Gene GR tax 013681 TO 0000043 ) \_ Process

type\ /axon \affects_trait f type

< AGR1 ""--: positively_regulates " Gravitropism




Rice ’ " root anatomy and |
' ' morphology
label ilabel
( ‘Gene ) /GR tax 013681\ To 0000043 ) ~ Biological ™
' N _Process .~

tYPe\ / taxon \affects_trait ftype

- AGR1 positively_regulates D

><f_'_'_-_'__ Gravitropism __'_'_'_'j,\




Two parts of a Graph are able to carry meaning

Rice | " root anatomy and |
' ' morphology
j label ilabel
" Gene PEC 136 - N e g Bl-oﬁcal
’\___ Gene (GR_tax: 013681\ ( 700000043 ) D

type\ / taxon \ affects_trait f type
\ —

positively regulates P

-

= Gravitropism D

Predicates. ..




Two parts of a Graph are able to carry meaning

Rice | " rootanatomy and |
. . morphology
j label ilabel
" Gene | 113681 ET ~ Biological
L Gene ), GR _tax: 013681 ‘.\\To.0000043_._}) \__Process _ D,

typcx / taxon \affects_trait f type

positively_regulates »\ gmm

and “rdf:type” nodes
(http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type)







Ontologies

the branch of metaphysics dealing with
the nature of being.



Let’s talk about my cat again...

Stormy

British Long




Stormy

British Long




http://purl.bioontology.org/ontology/NCBITAXON/9685

Visualization

Preferred Name

Synonyms

ID

altLabel

cui

DIV
notation
prefLabel
RANK

tui

subClassOf

Notes ( 0) Class Mappings ( 17 ) o°

Felis catus

Felis domesticus
cats

cat

Felis silvestris catus

http://purl.bioontology.org/ontology/NCBITAXON/9685

Felis domesticus
cats

cat

Felis silvestris catus

C0007450
Mammals
9685

Felis catus
species
T015

Felis



http://purl.bioontology.org/ontology/NCBITAXON/9685

Visualization

Preferred Name

Synonyms

ID

altLabel

cui

DIV
notation
prefLabel
RANK

tui

subClassOf

Notes (0 ) Class Mappings ( 17 ) o°

Felis catus

Felis domesticus
cats

cat

Felis silvestris catus

http://purl.bioontology.org/ontology/NCBITAXON/9685

Felis domesticus
cats

cat

Felis silvestris catus

C0007450
Mammals
9685

Felis catus
species
T015

Felis



So it is possible for my Stormy
machine to “know” that this
URL identifies a cat... and
therefore it will have other
cat-like properties (even if
they are not part of this
graph!)

British Long




Stormy

British Long

This tells us a lot of other
things too... for example, it
tells us that taxon:9685

is a subclass of Mammals



So a machine can “learn”,

by itself, that Stormy MUST
HAVE HAIR (because hair i
a property of all mammals)

Stormy

British Long




Stormy

British Long




Oow a machine can learn that Stormy mus
(british long’s are always grey)

Note ...all Resources are now rdf:type’d!
Stormy

e a Grey ca

British Long




EFO:0005238

Yy | 9
: Experimental Factor Ontology
-A \ / (*

v
P

Home ~Browse EFO Submit Term & EBI RDF Platform

breed

http://www.ebi.ac.uk/efo/EFO_0005238

A breed is a specific group of domestic animals or plants having
homogeneous appearance, homogeneous behavior, and other
characteristics that distinguish it from other animals or plants of the
same species and that were arrived at through selective breeding.

parents



We hypothesise that a LOT of
new discoveries

will come by automatic “inference”

on this Global Graph of all human knowledge

Stormy
name
residence 7 breed
@dD/ British Long

population

3.100.000







What does RDF ““look like”

Remember, RDF is a “framework’ - a way of thinking about
things

To be USEFUL we have to find a way to represent it and
pass it from machine-to-machine

There are several choices of “serialization’’:

XML (RDF-XML)
n3 (N-triples)
Turtle

RDFa







Namespaces

Consider the BRCA1 gene
Its URL is: http://identifiers.org/ncbigene/672

It would be tedious (and error-prone) to type this over and
over again.

am SO we use “Namespaces’ to make it easier



Namespaces

http://identifiers.org/ncbigene/672




Namespaces

1D

/_A_\

http://identifiers.org/ncbigene/672

\ /
!

Namespace




Namespaces

http://identifiers.org/ncbigene/

672




Namespaces

PREFIX ns: <http://identifiers.org/ncbigene/>

672




Namespaces

The prefix can be any series of characters;
you can choose whatever you wish

PREFIX http://identifiers.org/ncbigene/>

672



Namespaces

PREFIX ncbi: <http://identifiers.org/ncbigene/>

ncbi:672




Namespaces

PREFIX ncbi: <http://identifiers.org/ncbigene/>

ncbi:672

And for the rest of the document
you refer to BRCA1 as ncbi:672

easy!






Turtle - very easy for humans

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix foaf: <http://xmlns.com/foaf/0.1/>

@prefix prov: <http://www.w3.o0org/ns/prov#>

@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

<https://linkeddata.systems/markdwilkinson. foaf>
a prov:Person , foaf:Person ;
rdfs:label "Mark D. Wilkinson" ;
foaf:account

<https://orcid.org/0000-0001-6960-357X#orcid-id> ;
foaf:based near [

a gn:Feature ;

gn:countryCode "ES"

gn:parentCountry <http://sws.geonames.org/2510769/] ;
foaf:familyName "Wilkinson" ;
foaf:givenName "Mark" ;
foaf:name "Mark D. Wilkinson" ;



N-Triples: ~~hard for humans!

<http://example.org/bob#me> <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://xmlns.com/foaf/0.1/Person> .

<http://example.org/bob#me> <http://xmlIns.com/foaf/o0.1/knows> <http://example.org/alice#me> .
<http://example.org/bob#me> <http://schema.org/birthDate>
"1990-07-04"M<http://www.w3.0rg/2001/XMLSchema#date> .
<http://example.org/bob#me> <http://xmlIns.com/foaf/o.1/topic_interest>
<http://www.wikidata.org/entity/Q12418> .

<http://www.wikidata.org/entity/Q12418> <http://purl.org/dc/terms/title> "Mona Lisa" .
<http://www.wikidata.org/entity/Q12418> <http://purl.org/dc/terms/creator>
<http://dbpedia.org/resource/Leonardo_da_Vinci>.
<http://data.europeana.eu/item/04802/243FA8618938F4117025F17A8B813C5F9AA4D619>
<http://purl.org/dc/terms/subject> <http://www.wikidata.org/entity/Q12418> .



RDF-XML

<?xml version="1.0" encoding="utf-8"?>
<rdf:RDF
xmlns:dcterms="http://purl.org/dc/terms/"
xmlns:foaf="http://xmIns.com/foaf/o0.1/"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:schema="http://schema.org/">
<rdf:Description rdf:about="http://example.org/bob#me">
<rdf:type rdf:resource="http://xmiIns.com/foaf/o.1/Person"/>
<schema:birthDate
rdf:datatype="http://www.w3.0org/2001/XMLSchema#date">1990-07-04</schema:birthDate>
<foaf:knows rdf:resource="http://example.org/alice#me" />
<foaf:topic_interest rdf:resource="http://www.wikidata.org/entity/Q12418" />
</rdf:Description>
<rdf:Description rdf:about="http://www.wikidata.org/entity/Q12418">
<dcterms:title>Mona Lisa</dcterms:title>
<dcterms:creator rdf:resource="http://dbpedia.org/resource/Leonardo_da_ Vinci"/>
</rdf:Description>
<rdf:Description
rdf:about="http://data.europeana.eu/item/04802/243FA8618938F4117025F17A8B813C5F9AA4D619">
<dcterms:subject rdf:resource="http://www.wikidata.org/entity/Q12418"/>
</rdf:Description>
<[rdf:RDF>



Namespaces

<?xml version="1.0" encoding="utf-8'"?>
<rdf:RDF
xmlns:foaf="http://xmlIns.com/foaf/0.1/"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

<rdf:Description rdf:about="http://example.org/bob#me'">
<rdf:type rdf:resource="http://xmlIns.com/foaf/o.1/Person"/>
<foaf:knows rdf:resource="http:/[example.org/alice#me" />

Interpreted as:

foaf:-knows = http://xmiIns.com/foaf/0.1/knows

rdf:Description =
http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Description




Same thing in Turtle

@prefix contact: <http://www.w3.0rg/2000/10/swap/pim/contact#>.

<http://linkeddata.systems/markdwilkinson.foaf>
a contact:Person;
contact:fullName "Eric Miller";
contact:mailbox <mailto:em@w3.org>;
contact:personalTitle "Dr.".

Makes it easier to read (for humans).

(but readability ISN'T the reason that namespaces exist!! ...that’s another topic...)



(hint... a lot!)




http://lod-cloud.net/versions/2014-08-30/lod-cloud.svg: Linking Open Data cloud diagram 2014,
by Max Schmachtenberg, Christian Bizer, Anja Jentzsch and Richard Cyganiak. http://lod-cloud.net/
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How do | get to the data”?

SPARQL - the query language for RDF




SPARQL - briefly and simply

You can query RDF Databases (RDF databases are
called “Triplestores”)

Many Triplestores include a “SPARQL Endpoint”
where you can send queries in the SPARQL language.

With SPARQL you create a “graph pattern” and ask
the Triplestore to look for everything that matches
the pattern

SPARQL looks quite a bit like RDF!




What are the names of all British Longs?

Stormy

British Long




What are the names of all British Longs?

?name

British Long




What are the names of all British Longs?

?name

rdfs:label
?breed British Long

PREFIX pred: <http://some.predicates.org/relations/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX foaf: <http://xmIns.com/foaf/0.1/>

SELECT ?name

WHERE {
?breed rdfs:label “British Long” .
?animal pred:has breed 7?breed .
?animal foaf:name ?name




Now you.... Please create SPARQL for
“what breed is Stormy?”
“‘what species is Stormy?”
(try to solve both in one query!)

Stormy

British Long




PREFIX pred: <http://some.predicates.org/relations/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX foaf: <http://xmlIns.com/foaf/0.1/>

SELECT 7species ?breedname

WHERE {
?animal foaf:name “Stormy”
?animal pred:has breed “?breed .
?breed rdfs:label ?breedname .
?animal rdf:type ?species




rdf:type is so commonly used on the Semantic Web
that it has it's own special SPARQL abbreviation: “a”

PREFIX pred: <http://some.predicates.org/relations/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX foaf: <http://xmlIns.com/foaf/0.1/>

SELECT 7species ?breedname

WHERE {
?animal foaf:name “Stormy”
?animal pred:has breed “?breed .
?breed rdfs:label ?breedname .
?animal a ?species

}

Stormy a Cat = Pumpkin rdfitype Cat




Now you.... Create the SPARQL for

“‘what predicate connects a cat and the cat’'s name?”

Stormy

British Long




Now you.... Create the SPARQL for

“‘what predicate connects a cat and the cat’'s name?”

Stormy




Now you.... Create the SPARQL for

“‘what predicate connects a cat and the cat’'s name?”

Stormy




PREFIX pred: <http://some.predicates.org/relations/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?predicate

WHERE {
?animal a <http://purl.bioontology.org/ontology/NCBITAXON/9685>

?animal “?predicate “Stormy”

e You can use a URL explicitly in your query

e Predicates can also be variables that you SELECT




PREFIX pred: <http://some.predicates.org/relations/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX taxon: <http://purl.bioontology.org/ontology/NCBITAXON/>

SELECT ?predicate

WHERE {
?animal a taxon:9685 .

?animal “?predicate “Stormy”

e You can use a URL explicitly in your query

e Predicates can also be variables that you SELECT




How do you find SPARQL endpoints

Google is your fastest option, but:

http://lod-cloud.net/ that diagram is clickable

http://spargl.uniprot.org




Some things are hard to do in RDF

Mark teaches SPARQL
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Some things are hard to do in RDF
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Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

April 15, 2015

startDate

QaD teaches @

endDate

April 16, 2015




Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

April 15, 2015

startDate

QaD teaches @

endDate

Mark, as a person, began April 15, 2015

April 16, 2015




Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

April 15, 2015

startDate

teaches / aox >
Mark SPARQL
e e

endDate

April 16, 2015




Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

April 15, 2015

startDate

teaches / aox >
Mark SPARQL
e e

endDate

SPARQL, the technology, began April 15, 2015 April 16, 2015




Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

April 15, 2015

startDate

endDate

April 16, 2015




Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

April 15, 2015 The concept of “teaching” began April 15
startDate
teac
Mark eaches SPARQL
endDate
_ (and making a predicate the subject of a
April 16, 2015 triple is bad ... most of the time...)




Some things are hard to do in RDF

Mark teaches SPARQL

(but only from April 15, 2016
until April 16, 2016)

What does that look like in RDF?

You really want to say something about this entire triple




Named Graphs (a.k.a. “context”)

A way to group triples into a shared context
The context can become the subject of triples

April 15, 2015

April 16, 2015




How do you represent this “context”?

Context is just another URI...

E.g. http://example.org/some/context/123456



What does it look like in RDF?

Instead of Triples, you use Quads

S: http://people.org/person/Mark
P: http://activity.org/teaches
O: http://technology.org/W3C/SPARQL

C: http://example.org/contexts/1234546

S: http://example.org/contexts/1234546
P: http://daterange.com/begins

O: “April 15, 2015”



What does it look like in RDF?

Instead of Triples, you use Quads

S: http://people.org/person/Mark
P: http://activity.org/teaches

O: http://technology.org/W3C/SPARQL

[C: http://example.org/contexts/l2345461

The context URI =
the name
S: http://example.org/contexts/1234546  4f the Named Graph
P: http://daterange.com/begins

O: “April 15, 2015”




What does it look like in RDF?

Instead of Triples, you use Quads

S: http://people.org/person/Mark
P: http://activity.org/teaches
O: http://technology.org/W3C/SPARQL

C: http://example.org/contexts/1234546

4 R

S: http://example.org/contexts/1234546

The information about
P: http://daterange.com/begins that context

N\ O: “April 15, 2015” -




What does it look like in RDF?

Instead of Triples, you use Quads

S: http://people.org/person/Mark
P: http://activity.org/teaches

O: http://technology.org/W3C/SPARQL

S: http://people.org/person/Mark

The triples in this graph
o . share a context, and are in
P: http://activity.org/resides the same “Named Graph”

[ O: http://hotels.com/NH Utrecht 1

C: http://example.org/contexts/1234546




What does this look like in SPARQL

Browse to: http://training.fairdata.solutions/sparq|

'4 [« BEYinkeddata.systems:8890/sparq| Qw 10 § ¢ M BA QO ¥ & =
i Apps [ Altmetricitt & Reverso Context | Q' Reverso Context | © B Google Translate (¢ Top 10datamining & Templates - Journa » | [ Other bookmarks

Virtuoso SPARQL Query Editor

Default Data Set Name (Graph IRI)
| http://example.org/contexts/1234546 |

Query Text

About | Namespace Prefixes | Inference rules

This is where you put the named graph URI/URL




What does this look like in SPARQL

Browse to: http://training.fairdata.solutions/sparq|

4 (eMlhYlinkeddata.systems:8890/sparq| Qw090 § ¢ A QO ¥ & =
i Apps [ Altmetricitt O Reverso Context | O Reverso Context | © B Google Translate (¢ Top 10datamining & Templates - Journa » | [ Other bookmarks

Virtuoso SPARQL Query Editor

Default Data Set Name (Graph IRI)

Query Text

About | Namespace Prefixes | Inference rules

SELECT * WHERE {

GRAPH <http://example.org/contexts/1234546> {
?7s ?p 70
}

}

Or you can put the named graph in the SPARQL query




How do people use context?

Typical uses include:

- Versioning
- http://database.org/version/1.1
- http://database.org/version/1.2
- You query whichever version you need by putting the
appropriate named graph in the box above the SPARQL

query

- NanoPublications
- Nanopubs use named graphs to attach
citation/authorship information to scientific data and
results. “This set of triples came from....”



What does this look like in SPARQL

Browse to: http://Itraining.fairdata.solutions/sparq|

This is a “shortcut”, since most of the time you will
always want to query the same graph. This allows you
to set the desired graph as default.

4 [«BlElinkeddata.systems:8890/sparq| Qw9 & M BA QO ¥ & =
i Apps [ Altmetricitt 'O Reverso Context | O Reverso Context | B Google Translate (¢ Top 10datamining & Templates - Journa » [ Other bookmarks

Virtuoso SPARQL Query Editor

Default Data Set Name (Graph IRI)
[ http://database.org/version/1.1 K

Query Text

About | Namespace Prefixes | Inference rules

Now my query is restricted to the triples in v 1.1

(Security restrictions of this server do not allow vou to retrieve remote RDF data. see details.)



What does this look like in SPARQL

Browse to: http://linkeddata.systems:8890/sparq|

This is a “shortcut”, since most of the time you will
always want to query the same graph. This allows you
to set the desired graph as default.

4 [«BlElinkeddata.systems:8890/sparq| Qw9 & M BA QO ¥ & =
i Apps [ Altmetricitt 'O Reverso Context | O Reverso Context | B Google Translate (¢ Top 10datamining & Templates - Journa » [ Other bookmarks

Virtuoso SPARQL Query Editor

Default Data Set Name (Graph IRI)
[ http://database.org/version/1.1 K

Query Text

About | Namespace Prefixes | Inference rules

Now my query is restricted to the triples in v 1.1

(Security restrictions of this server do not allow vou to retrieve remote RDF data. see details.)



How do people use context?

Typical uses include:

- Versioning
- http://database.org/version/1.1
- http://database.org/version/1.2
- You query whichever version you need by putting the
appropriate named graph in the box above the SPARQL

query

- NanoPublications
- Nanopubs use named graphs to attach
citation/authorship information to scientific data and
results. “This set of triples came from....”



NanoPublication

A way to attach citation information to data

rdfs: PALB2, which encodes a BRCAZ2-interacting protein, is a
label breast cancer susceptibility gene

doi:10.1038/ng1959

sio:has_unique_identifier

Interacts with

dc:author

Nazneen Rahman [:;ZI orcid:0000-0003-4376-0440




We will revisit Named Graphs later...

In a few hours we will discuss the World Wide Web

Consortium’s proposal for the “Linked Data
Platform”, which uses Named Graphs to “simulate
a filesystem, with folders and files.

)

Important Point: We can do FAIR using ONLY
W3C-approved standards.

FAIR invents NOTHING




