Knowledge Graphs




Definition

Person s2

A Knowledge Graph (KG) is a graph in
which entities are encoded as vertices
with their relations encoded as edges to
other vertices

Alice Monet

Bridge over a Pond
of Water Lilies

Nov 14 1840




Your experience Can you talk about your experience with
with KGs

KGs?

What do you use them for?

How were your KGs created?

Are there any challenges you face when
using KGs?




What are your KGs
like?

How were your KGs created?

How do you represent your KG? Do you use
a graph database?

If so, can you talk about your
experience with the graph DB? What about
its query language?

How large are the KGs that you work with?
Estimated # of nodes and edges?



Person

A

type

Event

T sub class*

Football Tournament

Ttype

Person
A

type

Mats Hummels participated LN FIFA World Cup 2014 |« EAliBpalde i Miroslav Klose
birth date start date end date birth date
\ 4 K ~ \ 4
December 16, 1988 June 12, 2014 July 13, 2014 June 9, 1978

Consider EventKG




What kinds of
questions are you

trying to answer
with your KGs? (o)

sub class*
m [ Football Tournament ]
. . ‘\

How would you go abqut d:)etermmmg * lyee fipe - oo
answers to your questions: | Mats Hummels —22rcipated in >{ FIFA World Cup 2014 }4 particpated D \firoslav Kiose

- | . /\ """"" 1
What methods or tools would you use? birth date start date end date birth date

\ 4 ydd ~ \ 4
December 16, 1988 June 12, 2014 July 13, 2014 June 9, 1978

Why are you using a KG and not another
data structure?

Are there any questions you would like
to ask that are currently difficult to
answer?




What is the typical
outcome of using
your tools?

Generated reports?
New knowledge/insight?
New data?

Can you give an example of a
successful use case, or talk about a
hypothetical ideal KG use case?

What do the end users see / receive?
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FIFA World Cup 2014 }4
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December 16, 1988

June 12, 2014

end date

July 13, 2014
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June 9, 1978




Do you currently
use any tools to
visualize KGs?

l Event l

A
sub class*
m [ Football Tournament ]
. . ‘\
If so, what do you look for in a KG using oo e fpe
these tools? | Mats Hummels 2SRRI 5 FiEA worid Cup 2014 |€R2IRAEAI | pirogiay Kiose
" J —— | . S )
: : ; birth date start date end date birth date
Anything you like about using these v s ~a v
tools? Anything you wish they could do? December 16, 1988 June 12, 2014 July 13, 2014 June 9, 1978

If not, why not?




Do you want to
see the full KG?

l Event l

/Y
sub class®
m [ Football Tournament ]
. . ‘\
Why/ why not? What (rough) size is your o e -
threshold? | Mats Hummels 2SRRI 5 FiEA worid Cup 2014 |€R2IRAEAI | pirogiay Kiose
L= e o~ L )
birth date start date end date birth date
What parts of the graph are most v s ~a v
useful? December 16, 1988 June 12, 2014 July 13, 2014 June 9, 1978

Give a baseline of typical node/edge
count that can be visualized




When (if at all)
has a node-link
diagram been
useful?

Why/ why not? What (rough) size is your
threshold?

What parts of the graph are most
useful?

Give a baseline of typical node/edge
count that can be visualized




Example Visual Tools from
Literature



Knowledge Graphs

Subgraph | 27 Nodes | 25 Edges

COoVID-19

angiogenes..

intracellu...

tocilizumab = IL6 @
Type: Inhibition
Belief score: 1.00

v Evidence (39)

These include tocilizumab , which is widely used in

rheumatoid arthritis and blocks Interleukin-6 (IL-6) , a
sarilumab (
2020 ; Di Lorenzo and Di Trolio ,
2020 ; Luo et al ., 2020 ; Roumier et al ., 2020 ; Toniati et
al ., 2020 ; Xu et al ., 2020 ; Zhang C. et al ., 2020 ) , and
interferons ( Andreakos and Tsiodras , 2020 ; Prokunina-

Olsson et al ., 2020 ; Shalhoub , 2020 ; Tu et al ., 2020)

combination of emapalumab , anakinra an
Clinical Trials Aren

To date , various potential treatments for modulating cy-
tokine storm in COVID-19 have been evaluated in many
clinical studies , including IL-6 Inhibition by tocilizumab (
TCZ),[8-10] glucocorticoid therapy by corticosteroids , [
11, 12 ] hydroxychloroquine (HCQ), [ 13, 14 ] and intra-
venous immunoglobulin (IVIG ) .

Sarilumab and tocilizumab , which block interleukin-6 ef-
fects , are being tested in randomized controlled trials for
patients hospitalized with severe COVID-19 (NC-
T043170929).

The TCD4 +, T CD8 +, and NK cells reduced anti-viral
cytokine production capabilities and cytotoxic potential ,
are also partially restored by inhibition of IL-6 by
tocilizumab (53 ) .

Immunosuppression therapies such as tocilizumab and

glucocorticoids were recommended for patients with

A Multi-scale Visual Analytics Approach for Exploring Biomedical Knowledge



Mats Hummels

Philipp Lahm

Miroslav Klose

@

2020

r T T T T T T T T
1980 1985 1990 1995 2000 2005 2010 2015

Visually Connecting Historical Figures Through Event Knowledge Graphs

FC Bayern Munich

FuBball-Club  Bayern Minchen eV (German
pronunciation: ['fu:sbaliklup 'baren 'myncn)l, commonly
known as FC Bayern Munchen (German pronunciation
[?ef tse: 'baren 'myngn)). FCB, Bayermn Munich, or FC

Boniorn e o Borann o torianol caartol olish bz o

Enter a query... e

Miroslav Klose
Philipp Lahm

Yes, all three of them
were members of the
German national soccer
team at the same time
Furthermore, all of them
played for FC Bayern. The
common events between
the persons are:

® FC Bayern Munich
A




ASKE-E HMI  Knowledge Graphs

Subgraph |27 Nodes |25 Edges

¥ Evidence (39)

These include

Are there any
aspects of these
tools that would

be useful for you? G

reduced anti-viral
totoxic potential,
of IL-6 by

What do you think of the multi-scale
visualization?

Mats Hummels

What do you think about the EventKG
dashboard with the supporting
visualizations?

Philpp Lanm

Enter a query

Miroslav Klose
Philipp Lahm

Yes. all three of them
were members of the
German national soccer
team at the same time.
Furthermore, all of them
played for FC Bayern. The.
common events between
the persons are:

® FC Bayern Munich




Example Visuals from
Neo/] Bloom



Fraud Investigator Perspective

High risk bank account holders
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Example Screenshot from Neo4]J




Beer & Breweries Dashboard @

Load/Export Neodj Connection
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Example Screenshot from Neo4]J




1991199 Person

3183 /3183 PostCode

104/104 PhoneCall

23/23  Venhidle

Example Screenshot from Neo4]J



Fraud Investigator Perspective
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What are your thoughts and opinions
about it?

Anything about it that you like?

3183/3183 PosiCode

104/104 PhoneCall

(167511675 cime ]

23123 venicee

717 Other

Anything you wish it could do better?




Any final thoughts?



