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Lecture — 20

Handling Real-world Network Datasets
Datasets: How to Download?
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GEXF Format : Graph Exchange XML Format

<?xml version="1.0" encoding="UTF-8"?>
<gexf xmlns="http://www.gexf.net/1.2draft" version="1.2">
<meta lastmodifieddate="2009-03-20">
<creator>Gexf.net</creator>
<description>A hello world! file</description>
</meta>
<graph mode="static" defaultedgetype="directed">
<nodes>
<node 1d="0" label="Hello" />
<node 1d="1" label="Word" />
</nodes>
<edges>
<edge 1d="0" source="0" target="1" />
</edges>
</graph>
</gexf>

Real-Workd Network Data Sets

There is one more point to note here, network X provides various functions through
which we can read a network in one format and we can write the network in another
format for example, we can read a network in Gmail format and we can write the
network in GEXF format. So, those functions available and we can make use of them

now let see how we can download these networks in different formats.
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So, when we google for network dataset let us see which options do we get. So, here we
get repository wise Stanford university which is called snap dataset let me open this and
you also get a repository by UCI that is maintained by university of California and we
also get this connect repository which is maintained by Koblenz university as you go

down you get a number of more resources.
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Let me show you this one first. So, snap dataset repository is the most commonly used

repository for accessing the network data sets. So, here you get a number of networks of
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different types for example, you get social network like you like the networks on
Facebook, Twitter, Slashdot, Google plus and you also get networks which have ground
truth community what do you mean by that you know there are various communities of
nodes in the networks. So, if there is a community detection algorithm you will come
across these algorithms in the next videos. So, if you want to check whether a

community detection algorithm is working fine or not we might need to verify it.

So, these are the networks where the community details are given as ground truth values.
So, they are useful in such scenarios then we have communication networks for example,
networks e for example, email networks and we have citation networks and collaboration
networks we already discussed about these networks and then we have web graphs we
have Amazon networks, we have road networks and we have Wikipedia networks as in
the networks between the articles and we have temporal networks now temporal
networks are the ones which also contain the temporal information of the events. So,
timing details will also be there and we also have networks on stack over flow here. So,
you see there are so many networks available over here and then the basic details you

can see the number of nodes number of edges etcetera.
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* J. McAuley and J. Leskovec. Leamning to Discover Sodial Circles In Ego Networks. NIPS, 2012.
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Now, let me show you how we can download one of the networks our; of these network.
So, let me let me first open this and see the details. So, here you can read the details
about t he network and then you have basic statistics about the network and as you go
down you have different files regarding the network. So, here we see 3 files one is
readme file and the first file is having ten networks, the second file is having edges from

all the networks you know combined. So, let me download this second file.
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So, let me save this file and we will open it later to see its structure. So, this is how you

can download the networks.
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Let me show another repository this is maintained by university of California and they
are also you see their in a given additional public datasets you can you can explore all
these lines and get different kinds of network since we also have to download Pajik

network and click this link. So, here we have all the Pajik datasets.
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Let me download the small network just to show you the kind of structure that Pajik file
contains. So, I am saving this I am sorry let me first see this ya. So, we have to save this
file. So, this is a dot net file I told you previously that the Pajik files will be available in
one of the 2 formats either it will be dot net or it will be dot p a j. So, this one is dot net a

very small network just to show you the structure.
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Let us go to the next one. So, here you see this repository again is having a lot of

networks on different topics you see Wikipedia site you like and there are air traffic

control there are different topics and you can just choose based on your requirement

there is twitter dataset. So, you can download the data set based on the resource that you

want to access or you can download dataset based on the format that you want for

example, I want the data from say UCI.
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So, I click this and here you have all the network from this repository there is an
interesting network here which is the Zachary Karate, let me download this. So, there is
an interesting history attached to this network there was a karate club in us university and
it had 34 participants, there was a fight that happened between 2 important people of that

club and they were the instructor and the administrator.

So, after a period of 3 year the due to this fight the network got divided into 2
communities Zachary was a person who analyze this network over a over this period and
he Indian basically predicted the communities that are going to form. So, this network is
well known and it is called the Zachary’s karate club network and it is very small as well
its use for the community detection algorithms as well and it is also a nice starting step

for you to start your analysis on the networks. So, we are going to download this

network.
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This network is available in GML format as well as Pajik format. So, let me download
both of them and then we have this Pajik. So, we have done with Ajelius format and dot

net format and dot gml format and dot Pajik format.

So, we are left with GraphML. So, let me download one network in that format I know

one resource a sonnet is a repository that contains data in graph ml format.
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Networks:

Networks are in graphml format. Right-click for downloading the desired file and then open it with your preferred program to analyze networks. We like Gephi.

1230-manual-coding. gup,h;# network of conversations on User Talk pages in Venetian Wikipedia, as extracted from the manual coding of cach page. Pages

lyzed as they were on 2009-12-307

o veowiki-20091230-signature-algorithm graphm: network of ¢ on User Talk pages in Venetian Wikipedia as
below) by looking for signatures (algorithm "signature” above). The processed dump contained the situation of User Talk pages

« veewiki-20091230-history-algorithm.graphml: network of conversations on User T alk pages in Venetian Wikipedia as extracted from \lub meta- hnlun by looking at editors
of User Talk pages (algorithm "history” above). The processed dump contained all edits made up to 2010-06-29 bu, in processing it, only edits up to 2009-12-30 were
considered (algorithm "history" has a parameter by which you can specify the last date to be considered for edits).

-meta-current XML dump (see

Venetlan Wikipedia XML dumps

o veewiki-20091230-pages-meta-current.xmlbz2: Venetian Wikipedia XML dump used as input for signature algorithm to extract the network veewiki-20091230-signature-
algorithm graphml o
+ veewiki-20100629-pages-meta-history.xmlbz2: Venetian Wikipedia XML dump used as input for history algorithm to extract the network \‘c:\\‘lerOﬂ‘)l2.\04u.u¢$ ‘
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So, let me just open that only here these are the Wikipedia network which are in graph

ml format I had already downloaded this once. So, I will access that only. So, you can



download all any of these networks and you can basically read the details about the

network and then accordingly download if it chooses your purpose.
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Supported graph formats are described here. 5
Software /

Gephi can open zipped files directly.

Web and Internet b

+ GEXF file. EuroSi$ web mapping study: Mapping interactions between Science in Society
actors on the Web of 12 European countries. Original report and data can be found here.

« GML file. Internet: a symmetrized snapshot of the structure of the Intemet at the level of Manuals
‘autonomous systems, reconstructed from BGP tables posted by the University of Oregon
Route Views Project. This snapshot was created by Mark Newman from data for July 22, 2006 * Developer Handbook
andis not previously published . B

Social networks

«+ GML file. Les Miserables: coappearance weighted network of characters in the novel Les
Miserables. D. E. Knuth, The Stanford GraphBase: A Platform for Combinatorial Compuing,
Addison-Wesley, Reading, MA (1993).

« GEXF file. Hypertext 2009 dynamic contact network: contact network during the Hypertext
2009 conference. Source: Soci

«+ GEXF file. CLASS OF 1880/81:The dataset contains the friendship network of a German
boys' school class from 1880/1881. It based on the probably frst ever primarily collected
social network data set, assembled by the primary school teacher Johannes Delitsch. The
data was reanalyzed and compiled for the article: Heidler, R., Gamper, M., Herz, A., ERer, F.
(2014): Relationship patterns in the 19th century: The friendship network in a German boys"

revisited. Social Networks 13: 113, . Co

atterns org,

https://gephi.org/datasets/eurosis.gexf.zip
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Now, let see GEXF format let me show you how we can download that let me open this
link. So, here you can see various networks in GML as well as GEXF format. So, you
can download any of these after reading the details I have already downloaded one in

GEXF files. So, I will show you that only.
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So, let us look at what we have downloaded we have all these network let me extract this
first. So, here we have six network GEXF format txt format dot net format dot gml
format dot pajik format and dot graph ml format. So, I am quickly going to show you the
structure of these files although I had already introduce the formats to you let me first

open the txt format which is in edge list format.

So, you can see this simplicity of the format again you just have 2 things in every row
and these 2 things are the source and the target of the edges. So, there will be a link from
0 to 1, 0 to 2, basically this is undirected. So, there will be an edge between 0 and 3, 0

and 4 and so on. So, this is the edge list format.
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5 "BRA"  0.4183 0.8734 0.5
6 "CHE"  0.8277 0.7710 0.5
7'CHL"  0.0570 0.4660 0.5
8 "CHR"  0.6661 0.4183 0.5
9 "COL"  0.1708 0.7309 0.5
10 "DEV"  0.6178 0.26022 0.5
11 "DNK"  0.7995 0.3587 0.5
12 "ESP"  0.5580 0.5982 0.5
13 "FRA" 0.6993 6.2113 0.5
14 "GBR"  0.8284 0.4099 0.5
15 "GRE"  .8529 0.5632 0.5
16 "HRV"  0.6570 0.7437 0.5
17 "IRN"  .6526 0.0804 0.5
18 "ITA"  0.4556 0.6498 0.5
19 "JA"  0.8974 0.5263 0.5
20 "JPN'  0.7505 0.9353 0.5
21 "KOR"  ©.9060 6.8003 0.5
22 "MAR"  0.4052 0.5224 0.5
23 "MEX"  0.5903 0.8579 0.5
24 "NGA"  0.4846 0.5060 0.5
25 "NLD"  ©.6541 0.5668 0.5
26 "NOR" 0.7761 0.4672 0.5
27 "PRT"  0.1998 0.4088 0.5
28 "PRY"  0.5335 0.8248 0.5
29 "ROM"  ©.6593 0.5079 0.5

30 "SC0"  0,9430 0.4508 0.5 S
31 "TUN 0.4882 0.0647 0.5 $ Ao%
32 "TUR" 0.5347 6.3531 0.5 s“ S

33 "USA' 0.3644 0.1830 0.5 \\ () .s
34 "YUG" 6.5178 6.7720 0.5 \“:s*
35 "ZAF 0.7861 0.6645 0.5 NP L
Loading file '/home/anamika/NPTEL/Data Sets New/footballnet' PlainText +  TabWidth:8 + n1,Col1 INS

Next let us check the dot net format. So, as I told you this starts with the key words star
vertices and then you have the number of vertices in that network. So, we these are the
ids and these are the labels of the vertices and then we have 3 details attached to every
vertex which are the attributes and you can basically see the documentation to see what
these attributes mean then after the nodes are done you have these arcs which are

basically the edges and for every edge you have this attributes attached.
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So, this is an example of dot net file and then we have GML. So, you see there is a graph
keyboard and then you have square brackets and then you have all the nodes. So, first all
the nodes will be there and then once the nodes are done you have these edge details. So,

this is a Gmail format. So, this is Zachary karate network which had thirty four nodes.
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Now, this is a karate network in Pajik format, let me show you that here there is no
attribute for the vertices and there is no attribute for the edges as well. So, this is again a

very simple network in Pajik. Now let me show you graph ml format. So, this is an



example of a graphML network. So, it as the number of tags the first tag is graphML x1
and after that we have 2 key tags I told you that key tags for adding the attributes to

nodes and edges.

(Refer Slide Time: 10:26)
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D | file:///home/anamika/NPTEL/Data Sets New/vecwiki-20091230-manual-coding.graphml ¢ Q wE ¥ =

This XML file does not appear to have any style information associated with it. The document tree is shown below.

- <graphm] xsizschemaLocation="htt:/graphni.graphdrawingorghas hitp:graphn.graphdrawing orghmins/L fgraphnLxsd>

<key id="username" for="node" attr.name="username" attr.type="string"/>
<key id="weight" for="edge" attr.name="weight" attr.type="double'/>
-<graph id="G" edgedefault="directed">
~<node id="n0">
<data key="username">Dodo von den Bergen</data>
</node>
-<node id="n1">
<data key="username">Semolo75</data>
</node>
~<node id="n2">
<data key="username">Shapur</data> N
</node>
—<node id="n3">
<data key="username">Marco 27</data>
</node>
-<node id="nd">
<data key="username">Andrew Dalby</data>
</node>
-<node id="n5">
<data key="username">Johney</data>
</node>
=<node id="n6">
<data key="username">Karkeixa</data>
</node>
—<node id="n7">
<data key="username">Vajotwo</data>
</node>

—onada id-ingis

So, first one is for nodes and the second one is for edges and then we start the graph tag
and inside graph we have a number of node tags and the nodes are given attributes the
key using the you know data tag and we are making use of this key and as you go down
after the nodes are done you can go down gap after the nodes are done you have the edge

stacks. So, again the edges are given attributes using the data tag.
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file TEL/Data Sets Generale Pays.gexf ¢lQ wE ¥ =
<ATITIDUTE 10="14" TUe="Taq_Iesearcn” type="sirng’/>
<attribute id="19" title="tag scienceedu" type="string"/>
<attribute id="20" title="tag_secur" type="string"/>
<attribute id="21" title="tag_socioeco" typ
<attribute id="22" title="tag _space" type="string'/>
<attribute id="23" title="tag transport" type="string"/>
<[attributes>
=<nodes>
~<node id="2" label="FP7 in Bulgaria">
<viz:color b="107" g="72"r="8"/>
<viz:position x="70.852394" y="-33.04151" z="0.0"/>
<viz:size value="1.0223621"/>
- <attvalues>
<attvalue id="0" value="FP7 in Bulgaria"/>
<attvalue id="1" value="International’/>
<attvalue id="2" value="International'/>

<attvalue id="6" value="0"/>
<attvalue id="7" value="0"/>
<attvalue id="8" value="0"/>

§o

N
<attvalue id="16" value="0"/> §-
<attvalue id="17" value="0"/> \ VS
<attvalue id="18" value="0"/> Nt

<attvalue id="19" value="0"/> N
<attvalue id="20" value="0"/>

-
~1
m
m

Now, let us check the GEXF format. So, here you see there are again because this is also
based on xml there is GEXF tag inside that we have graph tag and there are. So, many
attributes for this graph and after that we have nodes tag inside this nodes there will be
all the nodes. So, the first node is here and then there are. So, many attributes for this
node and then second node comes with all these attributes. So, basically here in this
network they are assigning a lot of attributes for every nodes as you can see. So, as you
go down once the nodes are done the edges will be there it should be the yeah. So, here
you see once the nodes are done we have edge tags they have not assigned any attributes

for the edges as you can see. So, this is an example of GEXF format.
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home/: TEL/Data Sets Generale Pays.gexf ¢la %8 ¥ 40 =

D | filey

<edge id="2870" source:
<edge id="2871" sou
<edge id="2672" sou
<edge id="2673" sourc
<edge id="2874" source:
<edge id="2875" source=
<edge id="2876" sou
<edge id="2877" sou:

<edge id="2879" sou
<edge id="2880" source:
<edge id="2881" sourc
<edge id="2882" sou
<edge id="2883" sou
<edge id="2884" sou
<edge id="2885" sou
<edge id="2686" sou
<edge id="2887" source:

<edge id="2892" sourc "203">
<edge id="2893" source
<edge id="2894" sourc
<edge id="2895" sou!
<edge id="2896" sou
<edge id="2897" sou
<edge id="2898" sourc
<edge id="2699" source
<edge id="2900" sou;
<edge id="2901" sou
<edge id="2902" sou

—addeen 1IN ann

99" target="

So, you saw there are so many resources available, you can just explore and download
the once which suit your purpose for an analysis. So, this is the basic introduction to how
we can download datasets. Next we will see how we can analysis these network datasets

that we have downloaded.



