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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
Vladimir Batagelj & Andrej Mrvar e Falk Schreiber
& Carsten Friedrich e Thomas Kamps, Jorg Kleinz
& Thomass 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 Petfrus
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 Schdénfeld &
Nikola S. Nikolov

2001 Ulrik Brandes & Marco Gartler 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 ¢ 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 & Piefro 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, |. Rutter, J. Vordermeier & M.
Kaufmann

2013 Jos de Jong & Giovanni Pazienza e Remus
Zelina, Sebastian Bota, Siebren Houtrman & 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, Ulf RUegg & 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

19

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

2019 7
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CREATIVE TOPICS

Marvel Cinematic
Universe

Draw the graph of appearances of
superheroes in the Marvel Cinematic
Universe movies as of 2018.

Meal Ingredients

Draw the graph of occurences of
ingredients in popular meals.

LIVE CHALLENGE

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

manual category

automatic category




2019 CONTEST
overview

CREATIVE TOPICS

Marvel Cinematic
Universe

Draw the graph of appearances of
superheroes in the Marvel Cinematic
Universe movies as of 2018.

6 submissions

Meal Ingredients

Draw the graph of occurences of
ingredients in popular meals.

4 subbmissions

LIVE CHALLENGE

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

manual category
15 sulbmissions

automatic category

4 subbmissions
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overview

Parficipating individuals per country

creafive fopics live challenge

Germany 26
Austria 18
Australia

Italy

Czech Republic
United Kihngdom
United States
Canada
France

Cyprus

New Zealand
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Marvel Cinematic Universe

Marvel Cinematic Universe Graph

verfices are superheroes and movies

an edge between a hero and a movie |f
the hero appeared in The movie

28 heroes, 24 movies
152 edges
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Marvel Cinematic Universe

Marvel Cinematic Universe Graph

verfices are superheroes and movies

an edge between a hero and a movie |f
the hero appeared in The movie

28 heroes, 24 movies = =
152 edges




CREATIVE TOPICS
rvel Cinematic Universe
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CREATIVE TOPICS

Marvel Cinematic Universe
3rd Place
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CREATIVE TOPICS

Marvel Cinematic Universe
2Nd Place

Metro Network of the Marvel Cinematic Universe TV

Markus Wallinger
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CREATIVE TOPICS

Marvel Cinematic Universe
1st Place

yworks

the diagramming experts

Graph Drawing Contest 2019
Marvel Cinematic Universe
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In this visualization of the Marvel Cinematic Uni-
verse and its charact arranged all
movies in their in-uni imeline, Characters
are shown as edges tha through the mavi
s of edges mod
en time of characters wi
ut is automa
upport fo
ing with several ad

filter the graph by character or film series.

Evmorfia Argyriou S
Christian Brunnermeier
Anne Eberle
Johannes Rossel
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Meal Ingredients

TheMealDB database

vertices are ingredients and meals
an edge if an ingredient Is part of a medal

medals have a category (e.g. desert) and
an area (e.g. Indian)

151 meals and 29/ ingredients
2115 edges
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CREATIVE TOPICS

Meal Ingredients
3rd Place

The MealDB Database

Ingredient gragh
[spectral sparsification , betweenness centrality, FR ayout]
Wezl graph (FR layout)

e )
I I l Ingredient graph |&-core) Area graph
O e S O O Ingradient graph [Comeentrie circle: Catagory, Dot: ingredient) (Cancentric circle: Category, Dot ingredient)
[spectral sparsification, 3-core, LinLog layout) L L . . . .
Aboriginal dot painting inspired visualisation
Marni Torkel
% iR -
Ereina Gome
A Melidl

Seok-Hee Hong

[Concantric circle: Category, Dot: Ingredient)




CREATIVE TOPICS

Meal Ingredients
2nd Place

L&d UNIVERSITY OF OPEN
UNIVERSITY OF

LIVERPOOL CYPRUS

WWW.OLC.8C.CY

FoodDB: A Graph Visualization Interactive Tool

Elektra Kypridemou (University of Liverpool)
Christos Rodosthenous (Open University of Cyprus)

The Database
This is a toel to visualize a database of 151 food recipes extracted from *TheMealD8' database, which provides
a free data source API for recipes online. The database is composed of 151 meals and 297 ingredients. Each
meal belengs to one category (e.g., Breakfast, Beef) and one country.

The Layout

For our layout we chose an arrangement that takes advantage of the fact that our graph is bipartite. Hence, we
decided to place all meals on the periphery of & rectangular shape, and all ingredients inside the rectangle
formed by the meals. In addition, meals of the same category are placed next to each other and marked with
the colour of the category on the background. Ingredients are positioned so that they are closer to the
category of meals they belong most regularly. This way, we managed 1o get shorter edge lengths, when
possible. Of course, most regularly used ingredients by meals of diverse categories had to be placed in the Ingreciants
middle of the rectangle,
The Tool

For the implementation of the interactive tool we used the Cytoscape js and jQuery frameworks along with
other open-source tools and libraries. Moreover, we tried to include all useful information provided by m
TheMealDB API, so that the user can view a pop-up window with all information about the selected meal. This

includes its Category, Country, Ingredients, as
well as the video of the recipe and a link  Lege
to TheMealDB webpage for the selected

E,'— Lasagne

meal. The tool is also extendable and ”
adapiable to the size of TheMealDB fr% : ;j__;_;_fi_-&"%;_;j "i—a_"_g—. ?
s | s v +‘
Graph View L ! P -3 [
r 8 s et esoompRUeET RS 3
When loading the webpage, the icons of :_ N =y TR N SRR ] :
all nodes of the graph (both meals and —ET VSRS S AS PR 0D i
ingredients) appear on the screen. The T 2209 T (R R NYES me =
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the respective categery of the meal {as mamed in the
Legend window). Hence, by looking at an ingredient it is
easy to view in which categories of meals it belongs. In
contrary to meals, ingredients can be moved by drag and
drop mede, which makes the examination of the
ingredient's links easier for the user. All nodes can be
reset to their ariginal positions by clicking on the *Reset’
Butten

Moreower, in the Graph View we provide information for
each selected element (i.e., Categories and Meals) on the
tap bar of the screen.

Basket Mode

In the Basket Mode the user can either search for a meal
using the search box or click en a meal icen. In both cases,
a subgraph with nodes the ingredients of the selected
meal is displayed on the screen. This offers a clearer view,
focusing anly on the meal of interest
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§ Wworld Mode

In the World Mode meals are
categorized by country. The user
can elther search for a mea
using the search box or can click
an a country to see the available
meals per category. In both
cases the selected meal is .

Elektra Kypridemou | e SR R

connection to the category and E

the country it belongs.

Christos Rodosthenous

y.co/gt2ace
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Meal Ingredients

1st Place

Guangping L
Soeren Nickel
Martin Nollenburg
lvan Viola
Hsiang-Yun Wu
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LIVE CHALLENGE

Crossing Minimization in Upward Drawings

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

Must be a proper
drawing

objective: minimize
the numlber of
Crossings
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Crossing Minimization in Upward Drawings

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

Must be a proper
drawing

objective: minimize
the numlber of
Crossings




LIVE CHALLENGE

Crossing Minimization in Upward Drawings

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

Must be a proper
drawing

objective: minimize
the numlber of
Crossings

_4




LIVE CHALLENGE

Crossing Minimization in Upward Drawings

input: directed graph and grid size
output: straight-line upward embedding
with vertices on grid ¢~ 3

Must be a proper

drawing

objective: minimize
the numlber of
Crossings
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LIVE CHALLENGE: Category manual
Go o l;l:au_ﬂdﬂ:l:rlﬂqs.uuiﬁL-Ji::litL{..‘t.-.;ﬂl1

Local password: "hol potato”.
This contest is over!

Rules

yYou need to draw six graphs.

+ place vertices on grid points
« gvold coingiding vertices

+ avoid wertices on edges
L ]
-

draw EU';IES upwanrds
minimize number oF Crossangs

You may participate individually or as a team

« at most three people per beam
= at most one computer per team

You get 0 to 1 points for each graph

4 = number of crossings + 10
scoreé = (best a |/ your a)~2
total score = sum of &l scores
BEDMeaker; submission tima

LIVE CHALLENGE

Frozen Standings

PLACE TEAM

SCORE

49% Battery Remaining League 4 536605071712426

2 20nlyGoodLrossings

3 schg+
] MNowAustrians
UPGD1%
Aaaaaah
Vertigo
UpperCut
Discrate geometers
Dinosaurs
PaF
[T}
Complicated Graph
ballaon

Une device per team

4.230384313992482
4.077839755462814
4.016745461498209
3.9562089446558617
3.8940931293490793
3.B410464758387195
3. B067345585278733
3.640625

3. 4646858089060513
2.779198640902367
2.6670801990287503
1.9171853556166765
1.8132689350249906
1.1370111042737572
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LIVE CHALLENGE
fThe graphs

best manuadl best automatic

Accaaah
O crossings O crossings
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fThe graphs

pbest manual pbest automatic
ery Remaining League
4 crossings 4 crossings
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fThe graphs

pbest manual pbest automatic
ery Remaining League
4 crossings 4 crossings




LIVE CHALLENGE
fThe graphs

Q=
A =0
8 A
= A
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Input best manual best automatic
Vertigo
S crossings S crossings
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fThe graphs

best manual best automatic
Vertigo

S crossings S crossings




LIVE CHALLENGE
fThe graphs

iINnput best manual best automatic

UpperCut
S crossings 4 crossings




LIVE CHALLENGE
fThe graphs

grag

best manudadl best automatic
. UpperCut
S crossings 4 crossings
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LIVE CHALLENGE
fThe graphs

iINnput best manual best automatic

Dinosaurs
32 Crossings 32 Ccrossings




the graphs
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LIVE CHALLENGE
fThe graphs
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iINnput best manual best automatic

sCho+
196 crossings 81 crossings




LIVE CHALLENGE
fThe graphs

iINnput best manual best automatic
SCho+
196 crossings 81 crossings
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fThe graphs

pest automatic
/ Crossings

graph 7
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fThe graphs

pest automatic
/ Crossings

graph 7
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LIVE CHALLENGE
fThe graphs

pbest automatic
30/ crossings

graph 8
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fThe graphs

pbest automatic
307 crossings

graph 8
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fThe graphs

pbest automatic
38 crossings

graph 9
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fThe graphs

pbest automatic
38 crossings
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fThe graphs

pest automatic
1568 crossings

graph 10
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fThe graphs

pest automatic
1568 crossings

graph 10
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fThe graphs

graph 11
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LIVE CHALLENGE
fThe graphs

graph 11
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fThe graphs

pest automatic
147628 crossings

graph 12




LIVE CHALLENGE
fThe graphs
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LIVE CHALLENGE
manual category

graph
pballoon
UpperCut
UPGD19
1 device per feam
Vertigo

Discrete geometers
36% Battery Remaining

PAF

scho+

Dinosaurs
#OnlyGoodDrawings

Complicated Graphs

\VJ
Now Austrians
AQaaaah




LIVE CHALLENGE
manual category

graph
balloon
UpperCut

UPGD19
1 device per feam

Vertigo
Discrete geometers
36% Battery Remaining

PAF

scho+

Dinosaurs
#OnlyGoodDrawings

Complicated Graphs

\VJ
Now Austrians
AQaaaah
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LIVE CHALLENGE
manual category

graph 1 2
balloon 2 14
UpperCut 2 21
UPGD19 0 13
| device per team 4 47
Vertigo 0) 20
Discrete geometers 6 18
36% Battery Remaining 2 4
PAF 0 2
scho+ 2 |
Dinosaurs 4 16
#OnlyGoodDrawings 2 8
Complicated Graphs 2 24
vV 0 22
Now Austrians 2 14
Aaaaaah 0 8




LIVE CHALLENGE
manual category

graph 1 2 3
balloon 2 14 /
UpperCut 2 21 9
UPGD 19 0 13 21
1 device per feam 4 47 70
Vertigo 0) 20 5
Discrete geometers 6 18 5
36% Battery Remaining 2 4 /
PAF 0 ? 6
scho+ 2 17 7
Dinosaurs 4 16 T
#OnlyGoodDrawings 2 8 8
Complicated Graphs 2 24 147
\Y, 0 W 49
Now Austrians 2 14 5
Acaaaah 0 8 6




LIVE CHALLENGE
manual category

graph 1 2 3 4
balloon 2 14 / 27
UpperCut 2 21 9 5
UPGD 19 0 13 21 8
1 device per team 4 A7 70 25
Vertigo 0 20 5 9
Discrete geometers 6 18 B 5
36% Battery Remaining 2 4 / |
PAF 0 9 6 10
scho+ 2 17 / 12
Dinosaurs 4 16 / 12
#OnlyGoodDrawings 2 8 8 6
Complicated Graphs 2 24 147 26
vV 0 22 49 10
Now Austrians 2 14 5 8
Acaaaah 0 8 6 6




LIVE CHALLENGE
manual category

graph ] 2 3 4 5
balloon 2 14 7 27 -
UpperCut 2 21 9 5 32
UPGD19 0 13 21 8 32
1 device per feam 4 A7 70 25 77
Vertigo 0 20 5 Q 32
Discrete geometers 6 18 o 5 32
36% Battery Remaining 2 4 7 4 32
PAF 0 Q 6 10 38
scho+ 2 1o/ 7/ 12 35
Dinosaurs 4 16 I 12 32
#OnlyGoodDrawings 2 8 8 6 82
Complicated Graphs 2 24 147 26 35
IV 0 22 49 10 34
Now Austrians 2 14 5 8 32
Aaaaaah 0 8 6 6 215




LIVE CHALLENGE
manual category

graph ] 2 3 4 5 6
balloon 2 14 / 27 - 424
UpperCut 2 21 9 5 32 323
UPGDI19 0 13 2] 8 32 242
| device per team 4 A7 70 25 77 380
Vertigo 0 20 5 9 32 394
Discrete geometers 6 18 B 5 B3 251
36% Battery Remaining 2 4 7 7 Sl 278
PAF 0 Q 6 10 B 38 396
scho+ 2 17 i/ i 35 196
Dinosaurs 4 16 7 1218 32 270
#OnlyGoodDrawings 2 8 8 6 e 271
Complicated Graphs 2 24 147 26 35 371
1\/ 0 e 49 O 34 283
Now Austrians 2 14 5 8 32 308
Adaaaah 0 8 6 6 215 267
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graph

JAaMa
Infitintersect? Uni Kassel

UOA

Tubingen-Bus
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automatic category

graph ]

JAaMa 2
Infitintersect? Uni Kassel | 2

UoA 14
Tubingen-Bus 0




LIVE CHALLENGE
automatic category

graph 1 2

JAaMa 2 19
Infitintersect? Uni Kassel 12 17

UoA 14 108
Tubingen-Bus = 4
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automatic category

graph 1 2 3

JAaMa 2 19 10
Infitintersect? Uni Kassel | 2 17 6

UoA 14 108 176
Tubingen-Bus = 4 5




LIVE CHALLENGE
automatic category

graph 1 2 3 4

JaMa e 10 13

Infitintersect? Uni Kassel =2 17 6 7

UoA 14 108 176 39
Tubingen-Bus = 4 5 =4




LIVE CHALLENGE
automatic category

graph 1 2 3 4 5§

JAaMa 2 19 10 13 48
Infitintersect? UniKassel =2 17 6 7 40

UoA 14 108 176 39 32
Tubingen-Bus = 4 5 =4 32




LIVE CHALLENGE
automatic category

graph 1 2 3 4 5 6

JAMa 2 19 10 13 48 297
Infitintersect? Uni Kassel 12 17 6 |7 40 354
UoA 14 108 176 39 32 437
TUbingen-Bus = 4 5 4 328




LIVE CHALLENGE
automatic category

graph 1 2 3 4 5 6 7

JAMa 2 19 10 13 48 297
Infitintersect? UniKassel 12 17 6 |7 40 354 267

UoA 14 108 176 39 32 437
Tubingen-Bus = 4 5 4 280




LIVE CHALLENGE
automatic category

graph 1 2 3 4 5 6 7 8

JAMa 2 19 10 13 48 297
Infitintersect? UniKassel 12 17 6 |7 40 354 2672730

UoA 14 108 176 39 32 437
TUbingen-Bus = 4 5 4 2 0700




LIVE CHALLENGE
automatic category

graph 1 2 3 4 5 6 7 8 9

J&GMa 2 19 10 13 48 297
Infitintersect? UniKassel 2 17 6 |7 40 354 2672730 495
UoA 14 108 176 39 32 437
TUbingen-Bus = 4 5 4 322 R 00R0E 38




LIVE CHALLENGE
automatic category

graph 1 2 3 4 5§ 6 7 8 9 10

J&GMo BEIEI0. 13148 297
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LIVE CHALLENGE
automatic category

graph 1 2 3 4 &5 6 7 8 9 10 11 12

JaMa 2 19 10 13 48 297

Infitintersect? Uni Kassel 12 17 6 |7 40 354 2672730 4956405 14697 706388
UoA 14 108 176 39 32 437

TUbingen-Bus = 4 5 4 322 R 0PRE 38 1568 1721 147628
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Icelandic Hrafnkels Saga Graph

The saga tells of struggles between chief-
tains and. farmers in the east of Iceland In

the 10th eentury.

The graph de-
scribes communi-
cations between
people.
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The K-Pop (Korean Popular Music) Graph

verfices are various actants - performers,
bands, producers, promoters, production
companies

edges express the relationships among
actants; band is connected To performer
that it confains; a producer is connected
to The bands it curates.
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Upward drawings on a fixed grid

iInput: arbitrary directed graph and
numbers w and h

oufput; straight-line upwcrd embeddlng
with infeger vertex [ ——
coordinates

mMust be a proper
drawing

objective: minimize the
number of crossings



