Converting a network with dates
into a dynamic network

Table of Contents

Gephi workshops

Goals of this tutorial

download a network file for practice

open the network in Gephi

getting a sense of the attributes in the data laboratory
to be continued

more tutorials on dynamic networks with Gephi

0 00 00 B N N

to go further

last modified: 2023-04-10

%Gephi

Gephi workshops

I organize online workshops and personalized trainings for Gephi, for beginners and experts. To
schedule one or to get more information: analysis@exploreyourdata.com.

Goals of this tutorial

« We take a normal network, where nodes have attributes which can serve as time indication (a
date, a number...)

* We convert this network into a dynamic network: nodes will appear and disappear according to
their attributes.


mailto:analysis@exploreyourdata.com

download a network file for practice

download this zip file and unzip it on your computer.
or use this direct link: https://tinyurl.com/gephi-tuto-4

You should find the file miserables-with-dates.gexf in the zip file. Save it in a folder you will
remember (or create a folder specially for this small project).

This file contains a network representing "who appears next to whom" in the 19th century novel

Les Misérables by Victor Hugo"".

A link between characters A and B means they appeared on the same page or paragraph in the
novel.

The file name ends with ".gexf", which just means this is a text file where the network information
is stored (name of the characters, their relations, etc.), following some conventions.

This file has been modified to add some dates to each character in the novel:
* a "start date", which is a day (example: 22/09/1835). This is the date when the character enters

the action in the novel

* an "end date", also a day (example: 22/09/1840). This is the date when the character leaves the
action in the novel

* a "peak moment". This is a number (example: 14263). This is an instant when the character is at
the center of the plot. This number has no historical meaning, this is just a chronological
moment in time.

NOTE

Values for start date, end date and peak moment have no real significance in the novel. They are
made up for this exercise.

open the network in Gephi

* open Gephi. On the Welcome screen that appears, click on Open Graph File

 find miserables-with-dates.gexf on your computer and open it


../resources/miserables-with-dates.zip
https://tinyurl.com/gephi-tuto-4

-
E Welcome

Welcome to Gephi

Open recent New Project
9 first graph.gephé Mew Project
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Open at startup

Figure 1. welcome screen

A report window will open, giving you basic info on the network you opened:
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Figure 2. report window



This tells you that the network comprises 74 characters, connected by 248 links.
Links are undirected, meaning that if A is connected to B, then it is the same as B connected to A.

The report also tells us the graph is not dynamic: it means there is no evolution or chronology, it
won’t "move in time".

Click on 0K to see the graph in Gephi.

Figure 3. The network we will use

getting a sense of the attributes in the data
laboratory

We can switch to the data laboratory to see the underlying data:



S e TIER: § ] oome .

Figure 4. Switching to the data laboratory

 Proje . . o
o —
(@ Overvew [ Detslsboraory || Preven \u
o ~

Tvioepac =) LG
= DomTabe Gk
Edges | & | @ Adinode @ Addedge [ SearchReplace t ) Export table 3 More actions ~ Fiter: Ll 19
Lavel Interval Gender Ecoentnaty Betweerness Centraity Harmorsc Coseness Centralty ‘Coseness Centraaty. Moduarnty Class. start cate. enddate peak moment
1 Vafean M 30 1532150142 fo. 74202 ss7esa 2 4pyiass o40yis3 13061
Pyl M 40 a0 jo.ssssss p.asris |3 | 1ey/1818 ooy o3
[Fantne F 40 359, 370275 549087 4568 * 30/10/1850 30/10/1855 19478
Gavrodhe M 0 251500006 1872 psun B ) s
= [Marus. M 3.0 331.91%6 [0.60274 532847 2 Wlw 106/11/1840 14006
| [Thenardbe Jondrette M ) [198.859155 o.see758. ) 0 0303/1833 el
il Savert " 30 L8812 1324 D524 2 18p7/s 18071842 =]
58 Enjokas M Ba 120.417345 jo.559361 0. @667 3 1403/1843 14858
16 [Thokyes M 40 106276976 ). 461187 0. 394595 | 3 1848 31011853 18475
51 F o lsa.sozm1 .m0t o sazaas 3 i |p7psa == i
5 ot " 50 o pos2e o susesz . s02s3 3 s/ 1550 13081345 1se92
2 imeThenardder F ja [sLovusss X Fiter: L
5 P n o T | I
= JFaucheievent M 40 ms 0.
al  tGalernormand M 3.0 47.301065 0.9 sh-t a-d m*m
% icosete ¥ Ba (AT o5 date date t
m Eponine. ¥ a0 3162408 )
| Ismoace F o e ) 04/04/1833 04/04/1838 13061 _—
=] |Bamatabos M 4.0 22916687 0.48: L4
lcoterrac M Ja [omass b 01/01/1818 01/01/1823 44013
™ Icquesas ] 30 s o.5i
foueuiemer " [s0 T 03 30/10/1850 30/10/1855 19479
ebet ] 30 129508 52
i P u o faseas sil—12/n0/184s 2noieen 12602 .
ol \ 538562 am027 B 080818 108/08/184 1574
iy ; 5952 w027 455 amA [y
59 Combeferre. h . 140683 ). 469178 . M7 18/02/184 1802/ 1849 1732
1 Feully e 140693 69178 0] 22184 [ovise 872
75 |Brugon M 40 0.75 p-w721s 030208 L 09/02/1832 09/02/ 1837 12840
agon F [0 61909 p.3s297 p.337563 k [8/0/8% (1813071844 Jis0
e lorantare M a0 042574 s %136 s w7R8/1841 0708/ 18
' Papolean " s a .30z o358 3 (/01 1872071824 v
&l [Mietaptstne F 40 0.0 0. 450813 1954 o 14/07/1822 14/07/1827 [seT1
J MeeMaghore F a0 00 fo.s0913 p.aresa o i la7os:
" |CountessDets F 5.0 0.0 0. 328082 0.30543% | 802/1822 021827 5532
3 Geborarst F s X o- 328082 o- 30340 3 [owmymzr o852 Jaroo
6 {champtercer ] 0 00 10.328082 00549 0 140Y/1818 14031825 o y
w||e [ [ - i !
add merge Create a bosien comn | Create cobumn w atof regate Comerscoume. |

from regex maldh ~ | regex MANG QUODS ¥ | oo ahe o dyname

Figure 5. Zoom on three attributes representing time

The nodes (characters) of the network have attributes (start date, end date, peak moment) which
can make this graph dynamic - but it is not yet.

A couple of steps are needed to enable the dynamic features, and here a choice must be made:

Do we prefer to have...



1. ... nodes appearing on screen at their start date, and staying on screen for ever after?
2. ...nodes appearing on screen at their start date, and leaving the screen at their end date?

3. ... nodes being representedsimply by their "peak moment" (a number), without reference to
chronological dates?

We will present these 3 possibilities.

1. dynamic nodes with a start date
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Figure 6. Merge columns
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o At least one column must be selected.

4. Then click “OK”

Figure 7. Set up the parameters - 1
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Figure 8. Result

Let’s switch back to the Overview to see the graph and how it evolves in time.

IMPORTANT

are explained in a specific tutorial.

We are going to use the timeline to play the animation. The timeline has many features which

File Workspace Tools Window Help
[@  oveven () potolavoratery [ Preview ] \U%
~
TWorkspace2 8 &)
Appearance | o|[en x| )G [context ] 5
et o= | (@)D A 17| 1 roseecr Add node o thegroh ot B S| 10| Hodes: 75
[GriguePartition Ranking L3 ® o
..... Undirected Graph
1] #c0cdcd ]
@ Filters | statistics & | =]
= Setings
¢ [ Network Overview
& Average Degree. Run ®
]
Z Avg. Weighted Degree Run ®
s Network Diameter fun ®
x Graph Density Run ®
&
- b Aoply N HrTs Run @
Layout % | Twitter Streaming Importer | [=] @ Moduarity ST ET O
l—(}mahyml -] PageRaric mn @
'Y Connected Components Rn ®
- = Node Overview
Avg. Clustering Coefficient Run ®
Eigenvector Centrality Run ®
= Edge Overview
<No Properties:= D B O
 Dynamic
#Nodes Run ®
#Edges Run ®
o Degree R ®
e ||| Clustering Coeffident. Run ®
A
a
¥ presets... Reset [0 = TIEET 1 |A A swsdz——— BB e
E ~470,000,000,008,700,000,000,006/550,000,000,004,600,000,000 008,550 000, 000,006,500,000,000 006,450,000 000,004,400 000 000,008 #30,000,000,004,300,000,000 068,250 ,000,000,008,200,000,000 006, 152,000, 000,004, 100,000,000,006 050,000 000,004,000 000,000,008 #50, 000,000,008 @00,000,000,008 £30 000,000,008 500,000, mm%g
@

Figure 9. Animating the dynamic network
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Figure 10. Animating the dynamic network

view online animation - link: https://tinyurl.com/gephi-tuto-5

to be continued

more tutorials on dynamic networks with
Gephi

* The wiki on gephi.org

to go further

Visit the Gephi group on Facebook to get help,

or visit the website for more tutorials

Give a try to nocodefunctions.com, the web application I develop to create networks for Gephi.
Click-and-point, free, no registration needed.

[1] D. E. Knuth, The Stanford GraphBase: A Platform for Combinatorial Computing, Addison-Wesley, Reading, MA (1993)
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