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Warning: these are really the first impressions

- The workshop took place last week, ended on Wednesday...
- ...and | has a few days off after the event @



The facts

- The Workshop on “Web Standardization for
Graph Data”:
- took place in Berlin, 4-6 March 2019

- there were =100 participants

- one keynote (from Amazon), =20 presentations,
and a bunch of short presentations

- |lots of discussions, panels

* program, submissions, etc, are available via:
https://www.w3.org/Data/events/data-ws-2019/

W3C

W3C Workshop on Web Standardization for Graph Data

Creating Bridges: RDF, Property Graph and SQL

Monday 4th March to Wednesday 6th March 2019, Berlin, Germany (venue)

] v | v o

Introduction

Data is increasingly important for all organisations, especially with the rise of loT and
Big Data. The falling costs for storage and processing is driving interest in extracting
competitive value from ever larger amounts of data through analytics and data hungry
Al algorithms. In addition, organisations are seeking to exploit opportunities for sharing
data within emerging digital ecosystems. W3C has an extensive suite of standards
relating to data that were developed over two decades of experience. These include
core standards for RDF, the Semantic Web and Linked Data.

A W3C Workshop is now planned for early 2019 on emerging standardisation
opportunities, e.g. query languages for graph databases and improvements for handling
link annotations (i.e. embracing property graphs), support for enterprise-wide knowledge
graphs, different forms of reasoning that are suited to incomplete, uncertain and
inconsistent knowledge, Al and Machine Learning, approaches for transforming data
between different vocabularies with overlapping semantics, signed graphs, what's next
for remote access to data and information services. In addition, W3C hosts many
Community Groups working on data standards and we are interested in what is needed
to better support work on vocabulary standards.

See this Workshop's Call for Participation. Further background is given below.

Graph Databases and Link Annotations

Businesses relied on relational databases (RDBMS) for many years using SQL for
query and update. More recently we have seen the rise of NoSQL databases that
address the need for flexible handling of unstructured data with key-value stores,
document stores, and graph databases. One example is CouchDB which uses JSON
for data storage with ready support for replication for speedy access at different sites.
NoSQL is aood when vou need aaqility to deal with ever chanaing data models.

© Host
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| Ots of sessions...
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W3C”

ISssues leading to the VWorkshop 1.

» |Increasing importance of graph-based data and databases in general
(used in machine learning, Internet of Things, Big Data, etc.)

- The concept of Property Graphs has come to the fore, alongside RDF,
for graphs
- there Is a need to find a way to see how these technologies coexist

- discussions are ongoing on the pro-s and cons of RDF vs. PG
- PQG is part of the graph data landscape for good!

- RDB/SQL is also very much present in this area, too



ISssues leading to the VWorkshop 1.

« SQL could be extended to do
everything for graphs

« SPARQL could be extended to do
everything for PG and tables

- A property graph GQL that
handles tables and graphs could
do everything SQL can do

In theory...

Source: presentation of Alastair Green, https://www.w3.org/Data/events/data-ws-2019/assets/slides/AlastairGreen.pdf 6
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ISssues leading to the VWorkshop 1.

- That would lead to paralysis, or
endless war

- Data communities have very deep
social and product roots, and large
to huge user bases

- Like humans, they can’t get
personality transplants

In practice...

Source: presentation of Alastair Green, https://www.w3.org/Data/events/data-ws-2019/assets/slides/AlastairGreen.pdf
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ISsues leading to the VWorkshop 2.

 There are also concerns with RDF

- general acceptance is still relatively slow (although there are great
SUCCESSES)

- there are many minor (or major...) technical issues with RDF & Co that
need housekeeping

(“RDF”, in the presentation, is a shorthand for full RDF suite, i.e., RDF, RDFS, OWL, SPARQL, SHACL, etc.)



A few words about Property Graphs

Relationships can have

properties (name/value pairs)
P——

:HAS CEO
start date: 2008-01-20

Relationships are directional
r— —

:LOCATED_IN

- -

e

Relationships connect nodes
and represent actions (verbs)

name: Amy Peters R
date of birth: 1984-03-01 Nodes represent
employee ID: 1 objects (nouns)

-——

Nodes can have
properties (name/value pairs)



Property Graphs Wi

» Framework for representing data and metadata with a graph of nodes and links
- both nodes and links may have name/value pairs

- otherwise referred to as “properties”
- nodes are “just” nodes, not necessarily URL-s

 Link annotations are very useful to assign temporal, spacial, provenance, etc,
information easily

Relationships can have

properties (name/value pairs)
P —

:HAS CEO
start date: 2008-01-20

Relationships are directional
et —

:LOCATED_IN

>

gt ——™ >

Relationships connect nodes
| and represent actions (verbs)
name: Amy Peters . s

date of birth: 1984-03-01 Nodes represent
employee ID: 1 objects (nouns)
W ———

Nodes can have
properties (name/value pairs)

Source: neodj text on PG: https://neo4dj.com/developer/graph-database/#property-graph 10
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W3C”

Property grapns have a real success

- Non-SQL database vendors, like Neo4j, base their business on this

- Major database providers (Oracle, Amazon’s Neptune,...) incorporate
PG as well as RDF stores

« There are a number of smaller (including open source) implementations
(e.g, TinkerPop)

- There are a number of query languages (declarative and imperative), but
not one winner (yet)

 There is work in the ISO/SQL community to incorporate PG, and define
query languages

11



PG can be represented in RDF Wi

:HAS_CEO
:Start_date "2008-01-20"""xsd:date

:amy
a :Employee
:name "Amy Peters”

:acme
a :Company
:hame "Acme, Inc"

- For example:
- using reification
- some sort of an intermediate node (usually BNode) to represent the link
- use a named graph with a single triple

- extend RDF to include, somehow, a triple as an entity (e.g., “RDF*”)

Source: presentation of David Booth, http://tinyurl.com/EasierBerlin 12
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PG can be represented in RDF: RDF” WaC

- Instead of something like:

Company has ceo Employee .

s rdf:type df:Statement .

s rdf:subject Company .

s rdf:predicate has ceo .

s rdf:object Employee .

s :start date "2008-01-20"""xsd:date .

- Use

<<Company has ceo Employee>> :start date "2008-01-20"""xsd:date .

- [o be seen whether this is a syntactic sugar, or RDF should be extended

Adapted from the presentation of Olaf Hartig 13



PG can be represented in RDF

 All these representations do exist in real products
 All have pros and cons

 There is no generally accepted way of doing that, i.e., none of those
solutions are interoperable.

14



Why are PG-s interesting for the RDF community??

 They are around on the market...

- They represent, in some ways, a level of abstraction that is easier to
understand:
- by collapsing the “properties” into some sort of labels, the real, “core” aspect of a graph
becomes more visible

- helps in grasping the “essence” of a dataset without being lost in details (date, provenance,
tags, etc.)

- adopting a “PG style” would be actually helpful to make RDF more understandable

“...historically, property graphs were somewhat of a reaction to the complexity of RDF.
A complex standard will not be accepted by the developer community” (Juan Sequeda)

15
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B RDF’

Utopia

 The value of RDF is well préven, but...

Source: presentation of David Booth, http://tinyurl.com/EasierBerlin
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Utopia

 The value of RDF is well préven, but...

- Too hard for average development teams
Source: presentation of David Booth, http://tinyurl.com/EasierBerlin
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W3C”

Issues leading to the Workshop: “EasierRDF" initiative

- Email and github discussion initiated by David Booth
» See: https://github.com/w3c/EasierRDF

18
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Over 600 messages!

semantic-web@w3.org from November 2018: by thread - Mozilla Firefox

W3 semantic-web@w3.org X Jes

< C @

W3C home > Mailing lists > Public > semantic-web@w3.org > November 2018

semantic-web@w3.org from November 2018 by thread

UTC, Ending Friday, 30 November 2018 22:28:20 UTC

semantic-web@w3.org from November 2018: by thread - Mozilla Firefox

320 messages: Starting Thursday, 1 November 2018 07:36:09
sort by: [ thread ] [ author ] [ date ] [ subject ]
Mail actions: [ mail a new topic ]

Help: [ How to use the archives ] [ Search in the archives ] W3 semanticweb@w3.org X [y

e SPARQL survey: results Paul. Warren (Monday, 26 November) S ——
« *Deadline extension*: Intelligent and Semantic Web Systems fo e Toward easier RDF: a proposal David Booth (Wednesday, 21 November)
P : Re: Toward easier RDF: a proposal Thomas Passin (Wednesday, 21
e URIs declination Sebastian Samaruga (Tuesday, 27 November) © - .
o Re: URIs declination Dave Raggett (Tuesday, 27 November = Re: Toward easier RDF: a proposal David Booth (Thursday, 22 N
= Re: URIs declination Sebastian Samaruga (Tuesday, 2 Re: Blank Nodes Re: Toward easier RDF: a proposal Aidan
e Scoping bnodes (was: Re: Blank Nodes Re: Toward easier RDF: Re: Blank Nodes Re: Toward easier RDF: a proposal David
o Re: Scoping bnodes (was: Re: Blank Nodes Re: Toward eas Re: Blank Nodes Re: Toward easier RDF: a proposal Thom;
= Re: Scoping bnodes (was: Re: Blank Nodes Re: Towart Re: Blank Nodes Re: Toward easier RDF: a proposal Krzysz
= Re- Scoping bnodes'Tho.mas Passin (Thu}sday 2 Re: Blank Nodes Re: Toward easier RDF: a proposal Hugh
= Re: Scoping bnodes thomas Iértsch (Thursda); > Re: Blank Nodes Re: Toward easier RDF: a proposal Thomx
. Re: Scoping bnodes Thomas Passin (Thursday' > Re: Blank Nodes Re: Toward easier RDF: a proposal Hugh
. Re: Scoping bnodes Thomas Passin (Thursdayl > Re: Blank Nodes Re: Toward easier RDF: a proposal Pat He
e Robotic 2019: early reqgistration December 7 IRDTA (Tuesday, 2 ;2 g::gt mgg: Sg %xg:g 2:::2: SBE g g;gggzg: ?ﬁgfi:
* ﬁzicgﬂ(l)IszssllesCthPo:uC;)Ar;:)[;,l:jtae;’SZSé %iste:’rl;zles)nqlneermq Journal - Re: Blank Nodes Re: Toward easier RDF: a proposal Micha
- L r . . . . ? .
e [2nd CFP] 17th Conference on Artificial Intelligence in Medicine grDangL:%Z;n(a;g?:e';zv; gsae’fvu;‘llzrl;tr)(;i)llv. (was Re: Blan
* ISOONIgr_]tlglgglvoth:ong;v\?Ede??;ﬁ;rzzgs?e?rggg.s:Ig’:ggﬁg{g%;‘:: »s Re: RDF graph merging: How useful is it really? (was Re: B

- Kontokostas (Wednesday, 28 November)
= Re: JSON Ontology Re: Toward easier RDF: a proposal = Re: RDF graph merging: How useful is it really? (was Re: B

® & https://lists.w3.org/Archives/Public/semantic-web/2018Nov; Y} Q_ search & N e —

< C @ ® & https://lists.w3.org/Archives/Public/semantic-web/2018Nov

e N-ary Relations - Toward easier RDF: a proposal Hans Teijgeler ( Brunnbauer (Wednesday, 28 November)
o Re: N-ary Relations - Toward easier RDF: a proposal Projec = Re: RDF graph merging: How useful is it really? (was Re: B
e Electronic Circuits on the Web Danny Ayers (Friday, 23 Novemk Jusevicius (Wednesday, 28 November)
e [ANN] Shape Expressions 2.1 release candidate Dimitris Kontok s Re: RDF graph meragina: How useful is it really? (was Re: B
¢ "Language-tagged strings Re: Toward easier RDF: a proposal” W 28 November)
o Re: "Language-tagged strings Re: Toward easier RDF: a pr¢ » Re: RDF agraph meraina: How useful is it really? (was Re: B
s Re: "Language-tagged strings Re: Toward easier RDF: Jusevicius (Wednesday, 28 November)
= Re: "Language-tagged strings Re: Toward easier » Re: RDF graph merging: How useful is it really? (was Re: B
= Re: "Language-tagged strings Re: Toward easier 28 November)
= Re: "Language-tagged strings Re: Toward easier m Re: RDF graph merging: How useful is it really? (was Re: B
s Re: "Language-tagged strings Re: Toward easier 28 November)
n_Re- "l anauane-tanned strinas Re: Toward easier, = Re: RDF graph merging: How useful is it really? (was Re: B
November)

s Re: RDF graph merging: How useful is it really? (was Re: B

Zimmermann (Thursday, 29 November)
s Re: RDF graph merging: How useful is it really? (was Re: B

November)
s URI Colliding: was (RDF graph merging: How useful is it re

Glaser (Friday, 30 November)
s Re: URI Collapsing: was (RDF graph merging: How useful i

proposal)) David Booth (Friday, 30 November)

= Re: Blank Nodes Re: Toward easier RDF: a proposal Dave |

m Re: Blank Nodes Re: Toward easier RDF: a proposal David

o Re: Toward easier RDF: a proposal Thomas Passin (Thursday, 22 No\
.o Re: Toward easier RDF: a pronosal Holaer Knublauch (Thursdayv. 22 |

Source: presentation of David Booth, http://tinyurl.com/EasierBerlin

It e & | | Q search ¥ IN D =

W3 semantic-web@w3.or¢

< c Q @ & nttps://lists.w3.org/Archives/Public/semantic-web/2018Dec/t

¢ |dentity problems numbers 3 and 5 - was Re: Toward easier RDF: a proposal Hugh Glaser (Friday, 7 December)
o Re: |dentity problems numbers 3 and 5 - was Re: Toward easier RDF: a proposal Thomas Passin (Friday, 7 December)
o rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re: Toward easier RDF: a proposal Henry Story (Friday, 7 December)

v | | Q search v IN @O =

m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re: Toward easier RDF: a proposal David Booth (Friday, 7

December)

= new semantic web stackexchange proposal opened Henry Story (Saturday, 8 December)
renamed to Web Data was: new semantic web stackexchange proposal opened Henry Story (Saturday, 8 December)

Re: renamed to Web Data was: new semantic web stackexchange proposal opened Christian Chiarcos (Saturday, 8 December)

Re: renamed to Web Data was: new semantic web stackexchange proposal opened Christian Chiarcos (Saturday, 8 December)

Re: renamed to Web Data was: new semantic web stackexchange proposal opened Henry Story (Saturday, 8 December)

Open Data Stack Exchange beta Was: renamed to Web Data Was: new semantic web stackexchange proposal opened Henry

Story (Sunday, 9 December)
m Re: Open Data Stack Exchange beta Was: renamed to Web Data Was: new

semantic web stackexchange proposal opened Tim

rdf (Sunday, 9 December)
= Re: Open Data Stack Exchange beta Was: renamed to Web Data Was: new

semantic web stackexchange proposal opened David

Booth (Monday, 10 December)
» Re: Open Data Stack Exchange beta Was: renamed to Web Data Was: new

semantic web stackexchange proposal opened Ettore

RIZZA (Monday, 10 December)
m Re: Open Data Stack Exchange beta Was: renamed to Web Data Was: new

semantic web stackexchange proposal opened Andy

Seaborne (Monday, 10 December)

Erotetics on Stack Exchange was: new semantic web stackexchange proposal opened Henry Story (Friday, 14 December)

Re: Erotetics on Stack Exchange was: new semantic web stackexchange proposal opened Dave Raggett (Friday, 14 December)

Re: Erotetics on Stack Exchange was: new semantic web stackexchange proposal opened Henry Story (Friday, 14 December)

Re: renamed to Web Data was: new semantic web stackexchange proposal opened Hans Teijgeler (Saturday, 8 December)

Re: renamed to Web Data was: new semantic web stackexchange proposal opened Henry Story (Saturday, 8 December)

= Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re: Toward easier RDF: a proposal Antoine

Zimmermann (Monday, 10 December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal Anthony Moretti (Monday,

10 December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal David Booth (Tuesday, 11

December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal Hugh Glaser (Tuesday, 11

December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal Henry Story (Tuesday, 11

December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal Henry Story (Monday, 10

December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal thomas Iértsch (Tuesday,

11 December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal Antoine

Zimmermann (Tuesday, 11 December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

11 December)
m Re: rdf.stackexchange.com -- Identity problems numbers 3 and 5 - was Re:

Toward easier RDF: a proposal thomas Iértsch (Tuesday,

Toward easier RDF: a proposal Henry Story (Tuesday, 11
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EasierRDF github site: 50+ Issues

.

w3c/EasierRDF: Making RDF easy enough for average developers - Mozilla Firefo

() w3c/EasierRDF: Makino X Hem

< C @

(O @& GitHub, Inc. (US) | https://github.com/w3c/EasierR

O Pull requests Issues Marketpl

[l w3c/ EasierRDF

<> Code Issues 50 Pull requests 0 Projects 0 Wi

Making RDF easy enough for average developers

rdf w3c graph-data Manage topics

@ 35 commits ¥ 1 branch

Branch: master ~ New pull request

B dbooth-boston Update README.ma

README.md Update README.md

README.md

EasierRDF

This repository is for experimental/exploratory work on making R
for average developers (middle 33% of ability). By "RDF" we mec
tools, standards, educational materials, etc. -- everything that a d

e focus and coordinate community efforts;

e Jaunch additional W3C Community Groups to tackle specific
o n3-dev Community Group, for standardizing N3 rules; ar

e contribute to (and benefit from) related efforts, such as the W

() Issues - w3c/EasierRDF X g

X

) A +

Issues - w3c/EasierRDF - Mozilla Firefox

o

<« c @ (0 #& GitHub, Inc. (US) | https://github.com/w3c/Easierk 110% w ® search
] @ 500pen . 3Closed Author ~ Projects ~ Labels ~ Milestones ~ Assignee ~ Sort ~
| (@ Standardized n-ary relations (and property graphs) 31
#20 opened on Dec 7, 2018 by dbooth-boston
~| ® Moribundity of Tools [Categery: tools’ 1

#5 opened on Dec 7, 2018 by dbooth-boston T

~) ® SPARQL-friendly lists i T o2

#18 opened on Dec 7, 2018 by dbooth-boston

- ™ Blank nodes [CIC LG HEUNTELCE CEITTES 24

#19 opened on Dec 7, 2018 by dbooth-boston

® Beginner friendly tutorials / documentation [CHlSgoneaucation) D1

#7 opened on Dec 7, 2018 by dbooth-boston

@ Idea: Higher-level RDF language Category: big ideas (I3
#34 opened on Dec 8, 2018 by dbooth-boston

© Overview of an RDF triple store |Category: tools
#4 opened on Dec 7, 2018 by dbooth-boston

| © Lack of Technology Framing [CalSgeieaucaiion]

#9 opened on Dec 7, 2018 by dbooth-boston

© SPARQL Triplestore and Reasoning Performance  Category: tools L3 1
#39 opened on Dec 10, 2018 by dbooth-boston

© Lack of a Good Editor |Category: tools 0 22
#35 opened on Dec 10, 2018 by dbooth-boston

® SPARQL: The unnamed/default graph should have a standard name [Calegory: related standards| Hs

#44 opened on Dec 12, 2018 by dbooth-boston

| (® Lack of standard RDF canonicalization —

#26 opened on Dec 7, 2018 by dbooth-boston

Source: presentation of David Booth, http://tinyurl.com/EasierBerlin
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W3C”

Some result of the email/github discussion

 [Technical issues
- lack of n-ary relations

- blank nodes

- missing canonicalization/signature of graphs
- RDF is too low (“assembly”) level

- nNo generally accepted and simple rule system

« Non-technical issues
- lack of beginner level good tutorials

* No equivalence to, say, MDN
- no (not yet?) proper integration with Javascript

- moribundity of tools, reqistries, lots of abandonware

- Connection to Property Graphs?

21
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Results of the Workshop: many ideas came up

- RDF*/SPARQL* documentation to be submitted to W3C, with possible
Incubation towards a standard

- extend JSON-LD with PG

- Standards work around PG
- an abstract (standard) model for Property Graphst

- standard mapping between Property Graphs and RDF

- standard mapping between Property Graphs and Relational Datat

» W3C Community Group for Graph Query Language (GQL)T

« RDF improvements
- RDF for stream processing

- RDF for time, for geographical data, ...

. solve all the technical and outreach problems in RDF &
¥ Final work probably not at W3C

23



W3C”

But... this can lead to chaos

- |t would lead to unstructured, unrelated work, not necessarily in the right
order

- Final decision and further actions:
- a workshop report should come out in 3-4 weeks

- set up a W3C Business Group:

- look at the bigger story around data: data is strategic asset for companies. What are the
features and mappings that are of importance?

- derive a prioritized list of technical issues to be solved to fulfill those needs

- spin off task forces, community groups, etc, to look at the technical issues that are of major
Importance

- liaise with other organizations (e.g., ISO) for the activities that are to be done elsewhere
- look at outreach possibilities in general

24



Watch this space,
Interesting things will happen!



Some links

- Workshop home page:
- https://www.w3.org/Data/events/data-ws-2019/

 All submissions
- https://www.w3.org/Data/events/data-ws-2019/papers.html

- Workshop agenda with links to slides
- https://www.w3.org/Data/events/data-ws-2019/schedule.html

- These slides:
* https://www.w3.0rg/2019/Talks/Amersfoort-1H/Presentation.pdf
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Thank you for your attention



