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GRAPH DRAWING CONTEST

historic perspective

1994 Uwe Wuerker e Stefan Hougardy e Petra
Muftzel & Thomas Odenthal e Georg Sander

1995 Falk Schreiber & Carsten Friedrich e Viadimir
Batagelj & Andrej Mrvar e Paulis Kikusts & Peteris
Rucevskis ¢ Georg Sander

1996 Ulrich FOBmeier & Michael Kaufmann e
Viadimir Batagelj & Andrej Mrvar e Falk Schreiber
& Carsten Friedrich ¢ Thomas Kamps, Jorg Kleinz
& Thomas Reichenberger

1997 B. Bascary, B. Cattan, A. Cohen-Solal, M.
Philip & H. Szigeti e Vliadimir Batagelj & Andrej
Mrvar e Michael Kaufmann & Gunnar Klau e
Thomas Ziegler & Petra Mutzel e Cristian Ghezzi e
Falk Schreiber & Carsten Friedrich

1998 Viadimir Batagelj & Andrej Mrvar e Petrus
Abri Santoso & Andi Surjanto e Roland Wiese

1999 Viadimir Batagelj & Andrej Mrvar e Ulrik
Brandes e Karlis Freivalds & Paulis Kikusts ¢ Rowena
Mankelow

2000 Nikola S. Nikolov e Viadimir Batagelj & Andrej
Mrvar e Jan Adamec e C. Duncan, P Gajer, M.
Goodrich & S. Kobourov e Robby Schoénfeld &
Nikola S. Nikolov

2001 Ulrik Brandes & Marco Gdartler o C.
Gutwenger, K. Klein, J. Kupke & S. Leipert e Roland
Wiese e Carsten Friedrich e Merijam Percan

2002 Daniel Gmach e Paul Holleis & Thomas
Zimmermann e Nikola S. Nikolov & Patrick Healey
e Christoph Vogt

2003 Daniel Gmach, Paul Holleis & Thomas
Zimmermann e Christian Kuklas, Dirk KoschUtzki &
Falk Schreiber

2004 Andrei Grecu & Gunnar Klau e Ulrik Brandes,
Daniel Fleischer & Thomas Puppe

2005 Markus Chimani, Carsten Gutwenger &
Karsten Klein e V. Batagelj, A. Mrvar, A. Ahmed, X.
Fu, S. Hong & D. Merrick e Marco Gdartler & Markus
Krug

2006 Michael McGuffin ¢ Adel Admed, Seok-Hee
Hong, Quan Nguyen & Donald Taylor e Adel
Admed, Xiaoyan Fu, Seok-Hee Hong, Quan
Nguyen & Kai Xu e Fabrizio Frati & Markus Geyer e
Andreas Gerasch & team

2007 Wolfgang Brunner & Jens Schmidt e Robert
Theron, Rodrigo Santamaria, Juan Garcia, Diego
Gomez & Vadim Paz-Madrid e Felix Heinen

2008 Yifan Hu & Emden Gansner e Melanie
Badent & Pietro Palladino e Melanie Badent,
Martin Mader & Christian Piech e Hoi-Ming Wong,
Markus Chimani & Karsten Klein

2009 Hui Liu e Nicholas Jefferson e Melanie Badent
& Michael Baur e Hoi-Ming Wong & Karsten Klein e
Joe Fowler

2010 Quan Nguyen e Sergey Pupyrev e M. Baur,
M. Siebenhaller, R. Wiese & Thomas Wurst e Petra
Mutzel & Hoi-Ming Wong e Maarten Loffler &
Martin Nollenburg

2011 Hanley Weng e M. Loffler, D. Eppstein, M.
Goodrich & S. Kobourov e R. Zelina, S. Bota, S.
Houtman & R. Ban e Sergey Pupyrev ¢ Maarten
Loffler & Martin Nollenburg

2012 Roman Prutkin e Sergey Pupyrev e Remus
Zelina, S. Bota, S. Houtman & R. Balaban e Tobias
Brinkjost e A. Bauer, I. Rutter, J. Vordermeier & M.
Kaufmann

2013 Jos de Jong & Giovanni Pazienza e Remus
Zelina, Sebastian Bota, Siebren Houtman & Radu
Balaban e Thomas Bl&sius & Ignaz Rutter

2014 Martin Nollenburg e Remus Zelina, Sebastian
Bota, Siebren Houtman & Radu Balaban e Tamara
Mchedlidze, Martin Nollenburg, Alexander
Khomenko, Igor Karlinsky & Denis Kndpfle e Philipp
Kindermann, Fabian Lipp & Wadim Reimche

2015 Tamara Mchedlidze e Jennifer Hood & Pat
Morin e Boris Klemz, UIf Rlegg & Fabian Lipp e
Josef Cibulka

2016 Fabian Klute e Jonathan Klawitter & Tamara
Mchedlidze e Michael Bekos, Thanasis Lianeas &
Chrysanthi Raftopoulou e Johan de Ruiter

2017 Steven Shangzhou Wang e Fabian Klute &
Irene Parada e Theresa Froschl, Jonathan
Klawitter & Darren Strash e Almut Demel, Dominik
Durrschnabel, Tamara Mchedlidze, Marcel
Radermacher & Lasse Wulf

2018 Evmorfia Argyriou, Michael Baur, Anne
Eberle & Armin Gufler e Florian Grotschla, Tamar
Mirbach, Christian Ortlieb, Tamara Mchedlidze &
Marcel Radermacher e Myroslav Kryven &
Johannes Zink ¢ Amaddus Spallek, Christian
Geckeler, Henry Forster & Michael Bekos

2019 Evmorfia Argyriou, Michael Baur, Anne
Eberle & Armin Gufler e Florian Grotschla, Tamar
Mirbach, Christian Ortlieb, Tamara Mchedlidze &
Marcel Radermacher e Myroslav Kryven &
Johannes Zink ¢ Amaddus Spallek, Christian
Geckeler, Henry Forster & Michael Bekos

2020 ?
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CREATVE TQRICS LIVE CHALLENGE

In one hour, draw a number of directed
graphs as sfraight-line upwards
embeddings in the plane, minimizing
the number of crossings.

Hrafnkels Saga manual category

Draw the graph of the genealogy and
interactions in the lcelandic Saga.

K-Pop automatic category

Draw the graph of relationships
between Korean arfists, bands, and
management and recording
companies.




2020 CONTEST
overview

CREATVE TQRICS LIVE CHALLENGE

In one hour, draw a number of directed
graphs as sfraight-line upwards
embeddings in the plane, minimizing
the number of crossings.

Hrafnkels Saga manual category

Draw the graph of the genealogy and
interactions in the lcelandic Saga.

5 subbmissions 13 submissions
K-Pop automatic category

Draw the graph of relationships
between Korean arfists, bands, and
management and recording
companies.

4 subbmissions / subbmissions
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Parficipating individuals per country

creative topics manual autfomatic

Germany 38
Austria 20
France

Canada

The Netherlands
Italy

United States
Czech Republic

United Kingdom
Hungary
Israel
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CREATIVE TOPICS
Hrafnkels Saga

The saga tells of struggles between
chieftains and farmers in the east of

lceland in the 10

‘N century.

The graph mode

the actants of the saga
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CREATIVE TOPICS

Hrafnkels Saga
B 41h—oth Place

Accanc Relacionships
CHAPTERS
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*Click on a chapter
icon to select
associated elements
through highlighting
them.

Inceraccions

Fabrizia Bechtold,
Blend Mexhuani,
Edona Zeqir

(TU Wien)
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Fabrizia Bechtold, Blend Mexhuani, Edona Zegiri@




CREATIVE TOPICS

Hrafnkels Saga
Ath-5th Place

Halfdan |
the Black

LEGEND e
FOR THE TALE .-

character action cellngs
| [1
Srmand

The colour under a character indicates the family they belong to or work
for, matching the colour of the nodes in the above family descriptions.

subject l target -

|

action
The rightmost character in an action is the target; all the others are the sources.

‘The colour of the plug connecting a character’s line to an action matches their
family colout.

AND THUS €NDS THE TALE OF HRAFNKEL

Lucca Siaudzionis (UBO),
Bea Subion (Dumbledore)




CREATIVE TOPICS

Hrafnkels Saga
3rd Place

Hrafnkell’s Saga

Henry Forster, Axel Kuckuk, Lena Schlipf

found in the folding instruction below.

A

-

FOLDING INSTRUCTION:
« Fold as mountain or as valley.
+ Ghue gray fces to their counterpart.
« Start with 11-12.

Henry Forster,

Axel Kuckuk,

Lena Schlipf

(University of Tubingen)




CREATIVE TOPICS

Hrafnkels Saga
3rd Place

“The storyline visualization is depicted on|

Hrafnkell’s Saga

Henry Forster, Axel Kuckuk, Lena Schlipf

FOLDING INSTRUCTION:
+ Fold as mountain or as vally.

* Glue gray faces to their counterpart.
« Start with 11-12.

Henry Forster,

Axel Kuckuk,

Lena Schlipf

(University of Tubingen)
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CREATIVE TOPICS
Hrafnkels Saga

2Nnd Place

TECHNISCHE

uversmar  A. Chmurovic, F. Jogl, M. Paschinger

WIEN

The King’s Line

HRAFNKELS SAGA

Olaf

Halfdan

the Mild
jand Meal-sting

Gudrod the
Hunting King

| nairgan ||
the Black

King Harald
Fair-Hair

Hrafnkel's Family

Wife

Hallfred #

s kel |7—®
Hallfred's

Thorgeir and Thorkel's Family

Oddbjorg
Skjoldalfsdotti]

sam and Einar's Family

@&  provideinformation

@) > discoverinformation

request assistance

offer assistance
@

@), giftgiving
(@) summons
@ > hostility (non-lethal)

@»@ hostility (lethal)

death (neutral) *

placed in command

@-

challenge

> threat

invitation

(@) inheritance *

dtt-

ownership *

descent

> conversation (neutral)

ters without Actions
Jomen

["pruthuay || pasiien

Fabian Jodl,
elanie Paschinger,

drian Chmurovic
(TU Wien)




CREATIVE TOPICS
Hrafnkels Saga

Ist Place
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Vestfirdir

Thorolf Skallagrimson Thjostar Amchrud
Syvind’s

e % @ o b (@) hrafmkelsdal

Thordis (@) Thomod Thorgeir  Thorkel Senane__ DB Su0n Thord 5 ) Bjmis wiie () Bjimi e Thorbjom

Man
. 9 Syvind Sam O Sam's wife Sinar
hrafkel e
Q
Froy
Thorir \
King %‘
Asbjom of the
Syvind Greeks
v { Freyfaxi

@ Ginar  Thorbjom
&
@ ballied Q) Wil of hallied
3\ Ofer
assistance
Request
assistance
Owership
Gifegiving Ineervention
" 5 hostilicy
nvieation ]
Conversation hostiliry
neutral lethal
D!scowr @ iyt
2/ information
Drovide
informarion
. Threat
O Challenge
@ Accusation

Summon Blue W
e Dlaged in Grey
command Blue accuses Grey

bkl Q) Sdalidon

Therr  Asbjom

of hrafnkel

a traditional icelandic Story

It was in the days of

King harald Fair-hair

son of halfdan the Black

son of Gudrod the hunting King
son of halfdan the Mild and Meal-stingy
son of Cfystein Fart

son of Olaf Wood-carver, King of the Swedes
that a2 man named hallfred brought his ship to Breiddal in Tceland

below the districe of Fljorsdal. On the ship were his wife and his son, who
was named hrafnkel. he was then fifteen winters old, promising and able...

Tamara Drucks, Moritz Leidinger, Giulio Pace (TU Wien)
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CREATIVE TOPICS
K-Pop

vertices are various actants - performers,
bands, producers, promaoters, production
L i companies

edges express the relationships among
actants; band is connected o performer
ThAT IT conTains; A producer Is connecteg

To the bands it curates.
4674 nodes, 5094 edges




CREATIVE TOPICS

K-Pop
Ath Place

[l Other

k p O p Artists B Male
B Female

Relations between Artists, Groups and Labels
in the world of K-pop.

See which

Label manages an Artist
Label s partofanother Label
Label manages a Group
Group collaborateswitha Group
Artist is part of a Group

Artist collaborates with an Artist

Labels

TECHNISCHE
UNIVERSITAT Mal Kurteshi

WIEN . Majlinda Llugiqi
Vienna University of Technology Monika WiBmann

Monika WiBmann, Majlinda Llugigi, Mal Kurteshi (TU Wien)



CREATIVE TOPICS

K-Pop
3rd Place

®; K-POP HIVE ‘e:

\ka- pép\ : popular music originating in South Korea and encompassing a variety of styles

The filtered plot of male artists and their
direct connections. Smaller labels are more
inclined to take male artists under
contract

S.M. Entertainment is one of the biggest
three record labels. Their lineup of artists
and groups is balanced between the
different  genders. Their strategy  of
promoting artists through collaboration with
other groups is visible in the plot

SMTown is a group used to promote other
artists under contract by SM. Entertainment.
86 artists collaborated or were part of
SMTown - nearly all artists are under
contract by SM. Entertainment

The filtered plot of female artists and their
direct connections. The major labels focus
more on female artists.

JYP is a label with several high-profile
groups and artists. Their strategy compared
10 SM. Entertainment seems less focused
on collaboration between groups as well as
artists.

LOEN Entertainment is a jack-of-al-trades
company. It acts as & record label, talent
agency, production company and music
publishing company. This is visible with its
many connections to artist, groups and
other labels.

K-POP Dataset

The K-pop data set consists of approximately 4.800
entities consisting of record labels, artists and groups
of the growing Korean music scene. The data was
extracted from user-created databases and the
connectivity is based on the entity relationships in 2015
[Broadwell et al. 2016

Each entity belongs to one of the following categories:
male, female, unknown, record label, or group. We
consider male, female and unknown to be artists.

A connection between entities reflects a relationship.
For example artists or bands that collaborate, artists
being members of groups, groups or artists under
contract by a label, or labels that are subsidies of other
labels.

The hive plot is a visualization method that can be used
to visually explore and compare networks.  [Krzywinski
etal, 2011].

We extracted subgraphs of the data set, visualize each
as hive plots and use the resulting plots to compare or
infer trends in the data.

The male artist with most collaborations is
Dok2, a rapper and producer He
collaborated only with male artists, which
suggests the existance of a male-dominated
rap scene in South Korea

YT Entertainment has several high-profile
artists and groups, such as Psy, under
contract. The label-label connections reflect
labels that are solely used to promote
artists and groups in other markets than
Korea

Girls' Generation is a popular al-female
group. The marketing effort to other
markets is visible in their connection to
multiple labels. Three of its members form a
sub-group called Girls' Generation-TTS.

Markus Wallinger
Hsiang-Yun Wu

How To Read Hive Plots

Entities in the network are representeded as nodes that
are placed on radially oriented axis with a coordinate
system based on properties of the network. Each node
is assigned one of three axis dependent on the type. To
also show connections between nodes placed on the
same axis, we clone each axis resulting in a total of six
axis. Connections between nodes are represented as
curves.

Labels

Labels

Groups

IU has the most #1 hits on the Korean
billboard charts. The plot suggests that she
mainly collaborates with male artists in
mixed groups from the same label

KT Music specializes on production and
distribution of music. Their popular
streaming service is used by other labels to
distribute their music, as seen in  the
connection to other major labels, artists and
groups.

EXO is a well-established group. It is split
into two sub-groups for promotion in
different markets.

=7 Artists

“Atists

Markus Wallinger,
Hsiang-Yun Wu
(TU Wien)




EBERHARD KARLS

UNIVERSITAT
TUBINGEN

K-P@p Network
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Node Types

o abel Group

Interactions

[ rabel-Label Label-Group [ abel-Artist Group-Artist Group-Group

. Female
Duplicate Group o Male

. Person

s
K-pop Label

Group

K-pop is a genre of popular music originating in Mal
ale

South Korea. Itis influenced by styles and
genres from around the world, such as Female
experimental, rock, jazz, gospel, hip hop, R&B,
reggae, electronic dance, folk, country,and
classical on top of its traditional Korean ‘music
roots.

Person &

Fun Facts

The first K-pop album was released 1925

* Jackie Chan manages the six-member K-pop b
band JICC ()

* The cost of training a Korean idol averages o ® Link to our project:

$3 million @ algo.inf.uni-tuebingen.de/kpop/

Images: Uni Tuibingen, ©Freepik

Philipp Christoph Hekeler,
iCas:oos)

Merle Kommer,

Marco Piechotta,
Markus Schramm,
Kathrin SeBler,

Friederike Maite Siemers,
Andreas Tanner,

Felix Weckesser,

Henry Forster,

Axel Kuckuk

(University of Tubingen)




CREATIVE TOPICS
K-Pop

Ist Place

Map of K-Pop Stars  @inomaics

Rupert Ettrich, Samantha Fuchs, and Julian Haumer

S.M .Entertainment & =

¥

‘WOOLLIM Entertainment
0

Fluxus Music

person

B4 - | Julion Haumer,

holds

amantha Fuchs

other/previous names

—1 (TU Wien)

@ = Rupert Ettrich,
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LIVE CHALLENGE

Crossing Minimization in Upward Drawings
e input: directed graph and grid size

output: straight-line upward embedding
with vertices on grid

Must be a proper
drawing

objective: minimize
the number of
Crossings




LIVE CHALLENGE

 Crossing Minimization in Upward Drawings

i input: directed graph and grid size
output: straight-line upward embedding
with verfices on grid 3 A

Must be a proper
drawing

objective: minimize
the number of | o
Crossings




LIVE CHALLENGE

- Crossing Minimization in Upward Drawings

input: directed graph and grid size
o output: straight-line upward embedding
with vertices on grid A

Must be a proper
drawing

objective: minimize
the number of
Crossings

N




LIVE CHALLENGE

 Crossing Minimization in Upward Drawings

input: directed graph and grid size
output: straight-line upward embedding
with verticeson grid  » 3

Must be a proper

drawing

objective: minimize
the number of
Crossings

T e e S i sl
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LIVE CHALLENGE

fhe graphs
™~
input best manudadl best automatic
Good Luck Team ex-UBC
3 crossings 3 crossings

graph 1




LIVE CHALLENGE =

iINnput best manual best automatic
#OnNlyGoodCrossings JustForFun
@ crossings @ crossings




LIVE CHALLENGE =
fhe QfOphS ——

pbest manudal pest automatic
#OnNlyGoodCrossings JustForFun
@ crossings @ crossings

graph 2
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LIVE CHALLENGE

fhe graphs
input best manual best automatic
New keyboard, who dis? NothingChangedFromGD 19 ==
8 Crossings / Crossings

graph 3




LIVE CHALLENGE
fhe graphs

input best manual best automatic
T NothingChangedFromGD 19 M
O crossings 2 Crossings




LIVE CHALLENGE
fhe graphs

best manudal pbest automatic
T NothingChangedFromGD 19 M

O crossings 2 Crossings

graph 4




LIVE CHALLENGE

fhe graphs

iINnput best manual best automatic
FIDeM; NothingChangedFromGD19

2 Crossings 2 Crossings
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fhe graphs

best manual best automatic

EIDeMI NothingChangedFromGD 19 S
2 crossings 2 Crossings s
graph 5




LIVE CHALLENGE
fhe graphs ()

best manual best automatic

upwurz wildcat
O crossings O crossings




LIVE CHALLENGE
fhe graphs

best manual best automatic

upwurz wildcat
O crossings O crossings

graph 6




LIVE CHALLENGE
fthe graphs

graph 7




fhe graphs

best automatic
grgph 7 Simp|e|SBeST

O crossings




LIVE CHALLENGE
fThe graphs

best automatic
grgph 8 Simp|e|SBeST

/72 Crossings




LIVE CHALLENGE
fThe graphs

pbest automatic
NothingChangedFromGD 19

graph 9

5249 crossings




LIVE CHALLENGE
fThe graphs 0
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best automatic
graph 10 NothingChangedFromGD 19

/ Crossings




LIVE CHALLENGE
fThe graphs
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ol |

pbest automatic
NothingChangedFromGD 19

graph 10

/ Crossings




LIVE CHALLENGE
fThe graphs 0

pbest automatic
graph 11 NothingChangedFromGD 19

89 crossings




LIVE CHALLENGE
fThe graphs

graph 12
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best automatic
SimplelsBest

486 crossings




LIVE CHALLENGE
fThe graphs

best automatic

graph 13 SimplelsBest
26323 crossings
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RESULITS




LIVE CHALLENGE
manual caftegory

graph ] 2 3 4 5

Good luck

elyjan

EIDeM;

New keyboard, who dis?
#OnlyGoodCrossings

Barat OK

This fime we brought 3 chargers!
MinCrossing

NowDufch

upwurz

Lakeside Inferno

+

justforfun
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LIVE CHALLENGE
manual category

graph ] 2 3 4 S
Good luck o3l
elyjan S
EIDeMi B
New keyboard, who dis?fF 8
#OnlyGoodCrossings
Barat OK
This time we brought 3 chargers!
MinCrossing
NowDufch
upwurz
Lakeside Inferno

/]\

justforfun




LIVE CHALLENGE il
manual category

graph 1 2 3 4 5

Good luck
elyjan

EIDeMi

New keyboard, who dis? e s
#OnlyGoodCrossings

Barat OK

MinCrossing
NowDutch
upwurz
Lakeside Inferno

+

justforfun




LIVE CHALLENGE
manual category

graph ] 2 3 4 5
Good luck Q
elyjan . 12
EIDeM 3
New keyboard, who dis? 8
#OnlyGoodCrossings Q
Barat OK 15
This time we brought 3 chargers! )
MinCrossing 15
NowDutch Q
upwurz 8
Lakeside Inferno 10
; 10
justforfun 17




LIVE CHALLENGE
manual category

graph ] 2 3 4 S
Good luck Q
elyjan : 12

EIDeMi BT
New keyboard, who dis? _ _ ;1;:,;
#OnNlyGoodCrossings BT
Barat OK L ) . 1‘ 15
This time we brought 3 chargers! -Ej_ﬁﬁ F o B

MinCrossing 20 15 264

o
s
1]

® — N ® ® O ™

NowDutch Q 8
upwUrz ke 0 8 0
Lakeside Inferno = 10 10 8
t T
justforfun e 31 17 126




LIVE CHALLENGE
manual category

graph ] 2 3 4 5
Good luck S 9 8 4
elyjan e 9 12 Q 4
EIDeMi .. 9 9 8 2
New keyboard, who dis?[ 13 8 8 /
#OnlyGoodCrossings = 9 9 7 4
Barat OK 10 15 10 10
This time we brought 3 chargers! | ) ) 8 V|
MinCrossing 20 {40 264 33
NowDutch ] 9 3 4
upwurz 0 8 0 4
Lakeside Inferno 0 10 8 4
e 0 10 0 4
justforfun 31 17 126 S
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Argumentation Map

Nodes are issues, arguments, facts

Edges specify relationships (like
support/attack) among them
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Movie Remakes
Nodes are directors

And edge (u, v) represents that director u
remade a movie of director v,
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Movie Remakes

Remakes Original version
13 (2010) dir. Géla Babluani 13 Tzamet (2005) dir. Géla Babluani
The 13th Letter (1951) dir. Otto Preminger Le Corbeau (1943) dir. Henri-Georges Clouzot

One Hundred and One Dalmatians (1961) dir. Clyde Geronimi

101 Dalmatians (1996) dir. Stephen Herek _ , ,
Based on the novel The Hundred and One Dalmatians by Dodie Smith

2001 Maniacs (2005) dir. Tim Sullivan Two Thousand Maniacs! (1964) dir. Herschell Gordon Lewis

Tokyo Godfathers (2003) dir. Satoshi Kon

3 Godfathers (1948) dir. John Ford

Three Godfathers (1936) dir. Richard Boleslawski The Three Godfathers (1916) dir. Edward LeSaint

Hell's Heroes (1930) dir. Willam Wyler Based on the novel The Three Godfathers by Peter B. Kyne
Action (1921 dir. John Ford

Marked Men (1919) dir. John Ford

3 Idiotas (2017) dir. Carlos Bolado 3 ldiots (2009) dir. Rajkumar Hirani

310 to Yuma (1957) dir. Delmer Daves

310 to Yuma (2007) dir. James Mangold
Based on the short story by Elmore Leonard

Nineteen Eighty-Four (1984) dir. Michael Radford
1984 (1956) dir. Michael Anderson
Nineteen Eighty-Four (1954) dir. Rudolph Cartier

1984 (1953) dir. Paul Nickell
Based on the novel by George Orwell
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Planar polyline edge-length ratio

iInput: arbitrary planar graph, width w,
height h

output: plane polyline drawing with
INteger vertex and bend coordinates on
the w x h grid

objective: maximize
ratio between longest
and shortest edge




