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About myself: proud member of the Pedantic Web group
(ranting unsuccessfully about Linked Data Quality) since 2009 ...

Welcome to the Pedantic Web Group
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Linked Broken Data?

Dr Axel Polleres
Dvgital Enterprise Research Institute, National University of Ireland, GCalway

pe-dan-tic /pe daeEntik/:

. . . _ Based on joint work with Aidan Hogan, Andreas Harth, Renaud
overly concerned with formal rules and trivial points of leaming

Delbru, Giovanni Tummarello, Stefan Decker

Your data is broken.

You publish RDF data on the web, and thereby contribute to our shared
passion: the emerging global information space that we call the web of data.
Thank you for that! Thank you for sharing your data!

But your data is broken. Syntax errors, unescaped characters, encoding
problems, broken links, ambiguous identifiers, undefined vocabulary terms,
mismatched semantics, unintended inferences: if you publish anything on the
web of data, chances are that there is some problem,



Linked Data - The four holy commandments:

e LDP2: use HTTP URIs so those names can be dereferenced
e LDP3: return useful — RDF? — information upon dereferencing those URIs

e LDP4: include links using externally dereferenceable URIs.




lod-cloud net by McCrae et al.

Growth of Linked Data in "numbers of Datasets":


http://lod-cloud.net/

®
-. ; @%e.@
” ® - ®
What really happened since? =0
> ®

- b%%\':;@
OO - ' YV s A e)@.
e — O X
_ datahut

R Among the mentioned 5435 resource U

b m——

RLs in the 1281 "LOD”-tagged
T O e datasets on old.datahub.io there are only 1917 resources URLs that could

= be dereferenced. Among all the datasets only 646 dataset descriptions

el contain such dereferenceable (not counting links to PDF, CSV, TSV files)
= ==oswemseee resource URLs; i.e., almost half, 635 dataset descriptions contain no
= .._._..:- dereferenceable resource URLs that would point to data at all ®
— SRS A S \\.:):—-)e : S Yy - .*_
R A s :
6'.6 4 5o e
.. e B @ )
.‘ - - .
e : ®
/ ~ e
e @ o

lod-cloud. net by McCrae et al.


http://lod-cloud.net/

Not only our datasets, but also our services and tools disappear....
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Still there is hope! Brave PhD candidates
defend and “stitch” the Web of Data!

Phlegra
Swiderman
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What did Maulik solve in his PhD?
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* Good news: Great use cases out there for Linked Data applications!
* Bad news: needs a superhero with a PHD to “stitch” & integrate the Web of data



Some concrete challenges...



Current LOD Cloud:

* Challenge 1: Size
* single datasets (e.g. Pubmed dump has 7b

triples, Wikidata ttl.ez dump +30GB, 5.7b . . e 9\“

triples)

- bigger than a significant rest of the LOD | e RNl
(whole 10Dt experimert Current SPARQL

cloud (whole LOD-a-lot experiment 28b

Eripclisr)rent Triple stores scale probably up to endPOints are at
S their limits

* Provide significant bottlenecks in
access (e.g. limits for timeouts in
wikidata query-services)

* Bio2RDF endpoint has only ~1b
triples

e Where’s the rest??

IB-22/%0d.svg



https://dumps.wikimedia.org/wikidatawiki/entities/latest-all.ttl.gz

Current LOD Cloud:

* Challenge 2: SPARQL endpoints availability and o ooy _._(7 __
|.r?.t:5§#mmmm@ s Current SPARQL
T — endpoints are non-
. Ltto-//downiond pioocdt ore fijcurrer available
i/oubmed/

* cf. also: pitpi//spargles.alwi.acat/

- Better try dumps?

IB-22/%0d.svg


http://pubchem.bio2rdf.org/sparql
http://pubmed.bio2rdf.org/sparql
http://download.bio2rdf.org/
http://sparqles.ai.wu.ac.at/

Current LOD Cloud:

 Challenge 3: APIs not uniformly findable

Dumps not easily accessabiliy
hite //download biogrdforg d/current/pu
bmed/

* Javascript page which can only be
crawled with a headless browser
hitosAwww.ebiacuk/rdf/datasets H#Bulk

Rownloads >
 Bulk download links as result of

=PARQL gucrics against VolD

descriptions, e.g.

* Various compressions used, etc.
SPARQL service description vocabulary

does NOT have an attribute for pointing to
alternative dumps or proper description of
limitations imposed
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Current SPARQL
endpoints don’t provide
metadata nor point to

.. accessible dumps and ...
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http://download.bio2rdf.org/
https://www.ebi.ac.uk/rdf/datasets/
https://www.ebi.ac.uk/rdf/services/sparql?query=SELECT%20?ftplink%20from%20%3Chttp://rdf.ebi.ac.uk/dataset/biomodels_void.ttl%3E%20WHERE%7B%20?a%20%3Chttp://rdfs.org/ns/void
https://www.ebi.ac.uk/rdf/services/describe?uri=ftp://ftp.ebi.ac.uk/pub/databases/RDF/biomodels/r31/biomodels-rdf.tar.bz2

Current LOD Cloud:

* Challenge 4: What do Links in LOD cloud
actually mean?
* What are in-links/out-links?
e Computed from meta-data on
datahub.io
 But description is ambiguous:

* Definition: “either your dataset

must use URIs from the other
dataset, or vice versam”
e What does it actually mean?
* Ontology reuse?
* Instance Links?
« Joint reuse of entities from 3™ dataset?
* Who does a namespace belong to?
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Bio2RDF::Clinicaltrials

Creator: Bio2RDF
Last modified: 2016-07-30
Triples: 8323598
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http://lod-cloud.net/

Current LOD Cloud:

* Challenge 5: Completeness/consistency

e Well known RDF datasets missing
* E.g. EBIRDF not there (plus around
10 other well known Bio data bases),

or even wikidata notthere (sicl)

« Datasets no longer available or moved
elsewhere... how do | find them?

* Lod-cloud.net not following their own
guidelines:

* “The dataset mu

1000 triples.

Creator: Holger Stenzhorn
Last modified: 2013-10-10
Triples: 467

 “This means, either your dataset
must use URIs from the other xwmmmnmw
dataset, or vice versam. We . o
arbitrarily require at least 50 links.” D



https://www.facebook.com/groups/TheSemanticWeb/permalink/10157192372101729/

Conclusion:

The LOD cloud is as messy as my slides ®

It is NOT a machine-readable entry-point to the Web of Linked Data



Some good starting point (but not yet a
solution)

* HDT: “a swiss-army-knife for large RDF datasets”
* Emerged from the PhD thesis of another Linked Data superhero

Provides a uniform compressed exchange format for dumps
Enables Linked Data fragments endpoints

(= of-the-box lightweight (“SPARQL light”) endpoints)
Keeps data and metadata together and in sync (in header)

Active developer & user community (some are in the room!)

Captian HOT.



Active Research and
Development in HDT

 HDTQ: Enable quads & and versioning:

Semamis Babh 0o

108 o accepted at SWJ

Evaluating Query and Storage Strategies for
RDF Archives

Javier D. D, Fernndez ** Jurgen Umbrich * Axel Polleres * Magmus Kouth®
* Viewma Umiversiry of Ecomomics and Business. Vienna, Awstrig

Email: [avierfermomdez fwergen smbrich aved podleres | 8 waoc.m

Y Hasso Plaviner bastivwte, Umiversity of Potsdom, Potsdam, Germon)

Email: mageves Avwth @ hpii e

Abstract.

There s an emerging demand on effciently archeving and (lemporal) querying difforent venions of evalving semantic Web
data As sovel srchiviag sysioms are starting 10 address this challenge, foundatsonvstandaeds for Benchmarking RDF schives
e noeded 10 evaluate s storage space efficsency and the porformance of &fforent rewricval operations. To ths cad, we provide
theoretacal fosadation on the design of data and guories 10 cvaluste emerging RDF archiving systomss. Then, we instantisle

... allow to deal with versioned dataset dumps and integration of
different datasets in one HDT.



Active Research and
Development in HDT

 k-shortest path queries:
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Active Research and
Development in HDT

 Work in progress: re-compute the Life Sciences LOD Cloud from a set of HDTs
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Completely auto-created from
“HDTized” Bioportal and

Bio2RDF
Idea:
* Treat each dump-file as a
dataset
* Assign namespace
authority of to datasests
heuristically

Compute links numbers
based on dataset
dictionaries using HDT

e (at the moment, uses heuristics to “guess” ownership of namespaces)



Active Research and
Development in HDT

* Work in progress: re-compute a LOD Cloud from a set of HDTs

Completely auto-created from
“HDTized” Bioportal and Bio2RDF
Idea:
* Treat each dump-file as a
dataset
Convert it to HDT

* Assign namespace authority to
datasests heuristically
Compute link numbers based
on dataset dictionnaries using
HDT

* (at the moment, uses heuristics to “guess” ownership of namespaces)



The 5th element
and two routes ahead:

 LDP5: Publish your dataset as an HDT dump, including VolD

metadata as part of its header and declaring (i) the owned
namespaces, (ii) links to previous versions of the dataset,

(iii) whenever you use namespaces owned by other datasets
or ontologies — the link to specific versions of these other

datasets.




Leave it to Denny...

\!\

... or work together?



Can only PhD superheroes integrate Linked Data?
Let’s collaborate to make it easier for sheer mortals!

Philegra
Spiderman

oma
Launde Cantain HOT



More rants, starting points and a call for
collaboration:

A More Decentralized Vision for Linked Data

Axel Polleres' ., Maulik R. Kamdar', Javier D. Fernandez?, Tania Tudorache’, and

Thank VOU! Mark A. Musen'

' Stanford University, CA, USA

* Vienna Univ. of Economics & Business / Complexity Science Hub Vienna, Austria

Didn’t talk about:
- Linking with ML,
- Provenance, Abstract. In this deliberately provocative position paper, we claim that ten years
) o into Linked Data there are still (too?) many unresolved challenges towards arriv-
- Quality monitoring, ... ing at a truly machine-readable and decentralized Web of data. We take a deeper
look at the biomedical domain—currently, one of the most promising “adopters™
of Linked Data—if we believe the ever-present “LOD cloud” diagram.” Herein,
we try to highlight and exemplify key technical and non-technical challenges to
the success of LOD, and we outline potential solution strategies. We hope that this
paper will serve as a discussion basis for a fresh start towards more actionable,

truly decentralized Linked Data, and as a call to the community to join forces.

Under submission for DESEMWEB2018: hitps:.//openreviewnet/forum?id=H1IS e81oX



https://openreview.net/forum?id=H1lS_g81gX

Backup Slides:



Giovanni Tummarelic Actually read it, thanis for the citations 2= .|
was excited to read about GO as possible example of success but
disappointed in visiting the site, its pretty abandonware 200

Axel you guys cite problems, but IMO you dont mention the only
one: *why* why should pecple do that.

Without a business reason (broad definition: fsomething that pays
you back directly so that you feel compelied and justified - In your

Tobias Kifer Hi, a very nice overview %* although a bit biased
towards the LOD cloud. How about all the Linked Data off the LOD
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Dan Brickley "We envisioned a decentralized network of ontologies
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I... See more
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Tobias Kifer Impertinent, how dare people not to register
their dataset =

Of course Linked Data not registered in the cloud is obvious,
but at least the LDP deserves a name-drop | think.

Like - Reply - Tw

Jlrgen Umbrich | am seriously confused with all the
terminology.

Semantic Web was not about the web but about RDF and
OWL, next Linked Data (principles) which is RDF on the Web,
next decentralising the SW (again?) and now Linked Data
needs decentralization...... See more
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Axel Polleres @Tobias, true, that is an aspect... in the paper,
we focused on thed LOD cloud, since it seems to be the
single most cited entry point these days.... LDP would have
been worth a mention, true, do you have any link that says
something about adoption? | wonder how many of the LOD
datasets (if any) adhere to the LDP interface. Good one!
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