Complex Networks
tools for analyzing networks (Gephi)



tools for analyzing networks

For more information:
“Recent Large Graph Visualization

* (static) visualization bl
Sorn JARUKASEMRATANA, Tsuyoshi

B graphViS MURATA, Com
, puter Software
— LGL (Large Graph Layout) Vol. 30, No. 2 pp.159-175, 2013.
. . https://www.jstage.jst.go.jp/article
 domain-specific tools /issst/30/2/30_2_159/ _article

— Pajek, UCINet: social network analysis
— Cytoscape: bioinformatics

* interactive visualization

— JUNG, Netminer, igraph, SONIVIS, Commetrix,

NetworkWorkbench, visone, CFinder,...

http://oswinds.csd.auth.gr/WWW-tutorial/part3.pdf
http://www.insna.org/software/index.html
http://www.kdnuggets.com/software/visualization.html

http://www.infovis-wiki.net/index.php?title=Category:Software



G e p h i http://gephi.org/

e Gephiis an interactive visualization and
exploration platform for all kinds of networks
and complex systems, dynamic and
hierarchical graphs.




tutorial of Gephi

e online tutorials
— http://gephi.org/users/ (English)
— http://oss.infoscience.co.jp/gephi/gephi.org/index

.html (Japanese) e
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e using wheel mouse is strongly recommended
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Input/output

* input e output
— CSV — CSV
— Pajek NET — Pajek NET
— Guess GDF — Guess GDF
— GEXF — GEXF
— GraphML — GraphML
— Graphviz DOT — Excel Spreadsheet
— UClnet DL — SVG
— NetdrawVNA — PDF
— Tulip TLP — PNG

— Excel Spreadsheetater
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demo for analyzing network

import file LesMiserables.gexf
(http://gephi.org/datasets/LesMiserables.ge
xf)

layout the network
ranking

metrics

community detection
export
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1. import

* In the menu bar, go to File Menu and Open

e import report (summary) appears
B2 Import report @1

Source: LesMiserables gext

[ file name

ilzzues | Report

[ g ra p h type Modes [zzues

Y ﬂ Default edee tvpe zet az DIRECTED INFO
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\
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[ # of nodes/edges
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Dvhamic Graph: o (71 Append Graph
Hierarchizal Graph: no () Time frame

] ] [ Cance|




layout algorithms

Gephi 0.8 alpha - Pro
File Workspace View Toof Window JPlugins Help

| & Overviem | | | B Data Labarftary | | = Preview |
@ Partition B€| & Ranking.. E@ Graph 2 E‘j@ @ Context = E]E @
Nodes Edgesl I ';’ i | @ Hierarchy Nodes: 77 &
@ | i -] Edges: 254
Directed Graph
e [iiesa] GRDE
Settings
= Network Overview
fverage Deeres Run @
fve. Weighted Deeres Fun @
Metwork Diameter Fun @
Graph Denzity Fun @
ft Group @ Show Pie LC HITS Fun @
) Layout & ERN B3] ) Modularity Fun ®
| PageRarnk Fun @
Yifa Hu % Connected Components Fun @
fifan Hu Proportional 5 = Node Overview
Farce dtlas |
Forcefitlas 2 #fve. Clustering Coefficient  Fun @
Fruchterman Reingold -’@I : -
Label Adjust p Eigenvector Centrality Fun @
YitanHu's Multilevel s = o FrFdee Dverviche
Sl Az, Path Length Fun @
=5
A
@ | a
P Gooci i [OE-|TECET |4 & miasad sz —— HEB &
(> ] ;




. layout (2)

adjust parameters

ﬁ Gephi 0.8 alpha - F

File Workspace View Plugins Help
|ﬁ Owervien | 7| Data Lafforatory. | | = Presiew | \__—( ln
@ Partition ﬁ| & Rankifle .. B @ Graph = E‘]E @ Context = E‘EE @
Nodes Edges| l '.;' @ Dragging | @ Higrarchy Modes: 77 G
|
Edees: 254
S
@ | l | Directed Graph
.gtics | Filters 38 E‘]E @
= Settings
& = Metwork Overview
.'\:- fverage Degree Fun @
Ie
/ frveg. Weighted Degree Fun @
V4 Metwark Diameter Run @
x Graph Denzity Fun @
B Group . @ Show Pie L‘u’ HITS Fun &
] Layout s ! EEE] :j‘s i Maodularity Run @
T
lForce Atlas ’ b PageRank Run @
ﬂ Connected Components Run @
Elrares Al A = Mode Overview
Inertia 0.1 fve. Clustering Coefficient  Fun @
Repulsion strength 2000 -’@ £ 5 i I
Adftraction strength 10.0 £ ﬂ) ieenvector Uentrality n
Maximum dizplacement 100 = =l Edee Overview
Aute stabilize function S fve. Path Leneth Fun @
Autostab Strength 800
Autostab sensibiity 0.2 A
Gravity a0.0 Rl | . "
Force Atlas @ | 2
7 Presets.. Reset IDE-|TECET T [A A miagde —— HEB e

> . -

|| Workspace 1 4 » | Force ftlas | —




Zz00m: mouse wheel

zoom & pan

@ Gephi 0.8 alpha - Pr
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3. ranking (1)
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3. ranking (2)

set color

B Gephi 0.8 alpha - Project
File Workspace View Tools Window Jlugins Help

[&  overview | [ ofta Labgftory | [ Preview | \ﬂ' In

Ltition | & Rankineg ml I Clustlri.. E @ Graph =2 E‘EE@ Context 2 EEE @
Nodes Edgesl i | & Hierarchy Nodes: 77 G
T Edees: 254
D
(Riza h 1 h d Directed Graph
igh degree
.atics | T Filters = E‘]B @
Color: :
Settings
Range: [} [l =l Network Overview
i 3 fverage Degree Fun @
Spline... fve. Weighted Degres Run @
Metwork Diameter Fun @
Graph Denzity Run @
= ) O HITS Run @
) Layout &8 EREE Madularity Fun @
iForce fitlas b PageRank Fun @
o Connected Components PBun ®
Clforee At a =l Node Overview
Inertia 0.1 fwe. Glustering Goefficient  Run @
Repulsion strength 10000 ~°© ki o et [
Attraction strength 10.0 = }3) IREmECTor Lantralily "
Maximum displacement 100 | =l Edee Overview
Auto stabilize function S BAve. Path Length Run @
Autostab Strength a00
Autostab sensibiity 0.2 &
Gravity a0n T A
Force Atlas @ | a
7 Prosets.. Resst IDw-|TEICTET I |& A wialbow 22— HE &
>

| | workspace1 4 » | Force Atlas | - B (1 mores)




labeling nodes

[ Gephi 0.8 alpha - Pr
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4. metrics

e for networks e for nodes
— diameter — PageRank
— density — HITS
— average path length — betweenness centrality
— clustering coefficient — closeness centrality

— modularity (community — ..
detection)
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4. metrics (
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two metrics
e dark (degree): many connections
e |arge: mediator of two groups
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5. community detection

choose modularity

I Gepri 0.8 sipho - projece M
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ommunity detection (2)
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6. export
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for more information

e see “Gephi Tutorial Quick Start”
— http://gephi.org/users/



