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> Reviews: Network

> Network Visualization
> Gephi
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Course Learning Outcomes (CLO)

> use software to analyze and visualize network
formation and evolution;

> use software to simulate the dynamics of
networks based on social network models.
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What is a Network?

» Graph - Network visualized -
* Nodes e
- Edges
« Components

> Representations

« Matrices
« Graphs
« Edge and Node Lists

> Data Formats
 Tabular
- XML
. Text Stephgi) Uzzo
« JSON
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General types of networks

Undirected Networks Directed Networks
Nodes:

O Edge Direction:

Edges: . . . .
O i Q Directional relationship

Node Degree: is represented by arrows

Number of edges

connected to nodes In-Degree: . .
Number of incoming

Isolates: d

Nodes that are not connected Ce)u -eDsegree'

t .
to the rest of the network Number of outgoing

Edge Weight: o edges
Demonstrates relative importance
of relationships

Other types of networks and graphs:
o Hierarchical networks (tree networks) o  Multigraphs
o Bipartite Networks o Hypergraphs
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Graph Features

> General Topologies
- Random Graphs network
- Watts-Strogatz / Small World network
= gene networks, food chains, voter networks, power grids

- Barabasi-Albert Scale Free network
= Internet, Citation Networks, Social Network

> Measurements
- Node and Edge Counts i /\\
- Network Components Ry @
- Giant Component W=
- Avg. degree distribution

- Avg. Clustering
- Density

- AVg . Path Length L "/ <’f> \\\‘ '// df> \\' 000 + . -
. 4 k k 1 10 i 100 1000
- Dla meter Lattice Random Small World Scale-Free
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Centralities
* Degree Centrality

* Betweenness centrality

* Closeness centrality ° °
* Eigenvector centrality o ° o
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Geographic visualization

Docgraph Physician Referrals
Ryan Weald - 12/23/2012

hic-connections-between-us-doctors/
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DocGraph data

Command Prompt - ssh janosworkstation.informatics.stonybrook.edu
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Tabular data

V|ZH H9-o-32= nppes_susbset - Microsoft Excel | =) g‘
Home | Inset  Pagelayout  Formulas  Data  Review  View  Acrobat  Team a@o@ R
3 ::E:;yv Calibri Sl - A = %@ P SiWepTedt General - ij ﬂ Normal Bad Good B E- j( |i:l 5::‘?&"" . ZW lﬁ
B Bz u-|m- &-A- = ElMerge&Center~ | $ * % 3 | % 5% rf:"r"mda'ﬂ?n";'v Format | Neutral e o
Clipboard £l Font ] Alignment ] Number El Styles Cells Editing
AL - £ nei v
A B D E F G HE
1 |NPI Entity_Type_Code Employer_ldentification_Number_EIN  Provider_Organization_Name_Legal_Business_Name  Provider_Last_Name_Legal_Name Provider_First_Name Provider_Midd =
2 16795767221 WIEBE DAVID A
3 (15886676381 PILCHER WILLIAM c
4 149775854472 <UNAVAIL> CUMBERLAND COUNTY HOSPITAL SYSTEM, INC
5 (13068494501 SMITSON HAROLD LEROY
6 (12159303671 GRESSOT LAURENT
7 (102301117872 <UNAVAIL> NAPA VALLEY HOSPICE & ADULT DAY SERVICES
8 (19321020841 ADUSUMILLI RAVI K
9 18412939901 WORTSMAN SUSAN
10 (17503848061 BISBEE ROBERT
11 16694757111 SUNG BIN SHENG
12 1578566626 1 KUIPERS WARREN D.
13 (14876575321 HUEBERT ALLISON L
14 13967484481 YOUNGMAYKA CYNTHIA
15 12058393541 DIFILIPPO EMIL A
16 11149202611 THACKER RICHARD RANDALL
17 (10230110792 <UNAVAIL> ADVANTAGE HOME HEALTH CARE, INC.
18 19321029851 ROTHSTEIN MARK TERRY
19 18412938911 GIBBS ELMER RICKEY
20 17503847071 MARKMAN ALAN WILLIAM
21 16694756121 TROTCHIE DEBBIE c
22 (15785665271 DYSART STANLEY H
23 148765743372 <UNAVAIL> PEKIN MRI, LLC
24 13967483491 GRUNERT GEORGE M
25 12058392551 GOLDBERG STEVEN M
26 11149201621 _ DUBOSE JON -
W < » ¥ | sample ~¥J e m ] » [
Ready | Scroll Lock | |@]@| 2% 0 (1
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Graph data

> Relation between authors and MeSH terms from PubMed

Mammmary Tumor Virue, Moucs.
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Graphs in healthcare

> Prescriber and patient (bipartite)
- NCPDP data with NPI R N

> Referral data sets PR g N o
» Shared patients T 1
- DocGraph e —— e

. itiasipctys;pgred eni RS mreer e
) SOClaI I'IEtWO I"kS _Has AHFS Class 5 !
Has Drug " -
- —

- Tweeti N g a b O Ut a d i sea Se _Has Ingredient List : ‘ = \ T—— 01-:'!".
- - - - . Has Prescriber - bl -
> Limited by imagination e , 75 x -
Has Rx CUI BENZONATATE
Has RXCUI > CAPgﬁflE. 200 »
...................................... > mg P

Has Taxonomy
------------------- > ANTITUSSIVES
Ndc

Prescribed To 48:08.00.00

Strength description

Type _

Year of birth
------------------- ’

CTI-3A3
Applied Social Network Analysis



== Fakultas Informatika
School of Computing

Telkom University

Generating GraphML
> XML based file format for graphs

> Readable by a large humber of tools
- Gephi
- Mathematica
- igraph (R)

> NetworkX a Python library for graphs which can export to
GraphML

> GraphML is not a file format for really large graphs

> GraphML is not readable by d3.js

CTI-3A3
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Network Visualization
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Information Visualization

> external visual representation of data, exploits
perceptual system to reduce human cognitive load

» find appropriate visual metaphor for data that is
not implicitly spatial

CTI-3A3
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Visualizing Network Data

> Visualize the data associated with a network
- Understand data, not network themselves

> Coping with large data volumes
- Hundreds of nodes
- Thousands of links
- Data from time periods

> Overcome the map clutter problem

CTI-3A3
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Network Tools
> NetworkX, network analysis package (Python)

» igraph, network analysis tools (Python, C++, R)

> graph-tool, network analysis and visualization
software (Python, C++)

> GraphLab, scalable network analysis (Python,
C++)

CTI-3A3
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http://networkx.lanl.gov/index.html
http://igraph.org/
http://graph-tool.skewed.de/
http://graphlab.com/
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Network Visualization

> Cytoscape, network visualization software

> yEd Graph Editor, network visualization software

> Graphviz, network visualization software

> Gephi, network visualization software

> graph-tool, network analysis and visualization software

> webweb, network visualization tool joining Matlab and d3

> MuxViz, multilayer analysis and visualization platform

CTI-3A3
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http://www.cytoscape.org/
http://www.yworks.com/en/products_yed_about.html
https://www.graphviz.org/
https://gephi.org/
http://graph-tool.skewed.de/
http://danlarremore.com/webweb/
http://muxviz.net/
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Gephi
> Exploratory Network Analysis > Extensible Plugin Library
- Static and Dynamic Networks > Save raster and vector

» Visualization graphics
- Node & Edge Size, Color, & Labels > Open source tool
- Layout algorithms - Gephi GitHub
» Filtering and Partitioning > Large user community

> Cluster Analysis

> Loads and exports a variety of
network formats

- Streaming Graphs
CTI-3A3
Applied Social Network Analysis


https://github.com/gephi/gephi
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Gephi Resources
> Gephi Support - https://gephi.org/users/support/

> Bug Reporting -
https://qgithub.com/gephi/gephi/issues

» Gephi Tutorials - https://gephi.org/users/

> Gephi User Community

- Volunteer Opportunities
https://gephi.org/users/contribute/

- Developers - https://gephi.org/developers/
- User Support - http://forum-gephi.org/
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https://gephi.org/users/support/
https://github.com/gephi/gephi/issues
https://gephi.org/users/
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Gephi Interface

Gephi tool layout and visualization framework:
user is free to rearrange the environment, move panels,
show/hide windows, etc.

The GUI is set by default for three task families grouped as
Overview, Data Laboratory and Preview.

> Overview: graph analysis and manipulation mode.
> Data Laboratory: data tables.
> Preview: visual tuning before vectorial/raster export.

(https://qgithub.com/gephi/gephi/wiki/GUT)
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R U iversity Gephi Interface: Overview Pane

mGephi 0.9.1 - Project 1 = X
File Workspace Tools Window Plugins Help _
|e Overview H:‘ Data Laboratory ||LEJ Preview
P
| Workspace 5 xI i,ﬂj
AppearﬂnceXl =] | Graph x] L‘ﬂll ConlextX‘ =
Nodes Edges ‘ ’? @ A T @)@ging (Configure) ‘ Nodes: 410
Pane lot * | Tools let you select nodes and edges, and color nodes and Flges: =
ane lets user || o , _ edges based on pahs. Basic network
control size and || « da e _g e % o9 ® stats and filter
[ “{ i o
color of nodes and || ~ -8 e 9 o a stats. f
edges based on || + B
network partitions, || & Fiters || Siatitics | E
eset | I 0
node and edge ; ===
rankings, and || _ = Atibutes
clustering results || . D e
AnAd cnnla vinliine A , 1 Operator
anc-eeaie-vanues-te— - [
Sp“nes_ L2 Saved gueries
) P rn | Pane contains

network statistical
analysis algorithms.
And network filters
for subsets and

Pane lets user select
a network layout,
and adjust the layout

algorl’;hm o partitioning based
arameters ;
p 5 ., .4  Bad o on node and et<)j|ge
o These tools let you re-center the variapbles
°o |+ network, and rest color, size and
A label attributes.
¥ presets... Reset | ) =~ T H ) ' o __]— ‘ A- A- ArialBold, 32 '_J_ . @ | & P Fi I

Tools let you adjust network labels attributes, and take :
snapshots of the graph viewer. Navigate workspaces
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Gephi Interface: Data Laboratory

B Gephi 0.2.2 - Project 0 - m] X

File Workspace View Tools Window Plugins Help

l O Overview ‘ | 7| Data Laboratory ] [ L} Preview ‘ \—a—n
PN

[z Data Table ﬁl (iled)
Nodes Edges ‘ & Configuration o Add node @ Add edge ﬂ Search/Replace & Import Spreadsheet Export table % More actions v Filter: [Nodes AR
pie) Teper number_of_authored_... times_cited blondel_community_level_l londel_community_level_
. 9 1389|community] .
Select the node Add node edges, imports data (nodes r smn| A REGEX filter for nodes
. . 4 ™ y
or edge lists and edges lists) to create new networks . =em and edges table columns
data, and in blank workspaces, and exports data P 20|community in data table.
. 4 48| communityls o
configure the tables for a network. ; P B
S h e et ni0 Chaves, Sandra S. 5| 365|community_0 community_0
ni1 Gubareva, Larisa 5 307|community_0 community_0
# Hall, Henrietta ni2 Hall, Henrietta 2 17|community_0 community_0
# Wallis, Teresa ni3 Wallis, Teresa 4 48|community_0 community_0
# Villanueva, Julie ni4 Villanueva, Julie 4 48|community_0 community_0
# Xu, Xiyan ni5s Xu, Xiyan 4 48|community_0 ‘community_0
# Bresee, Joseph ni6 Bresee, Joseph 10 1712|community_0 community_0
# Cox, Nancy ni7 Cox, Nancy 10 1995|community_0 community_0
# Tappero, Jordan W. n28 ‘Tappero, Jordan W. 3 58|community_3 community_3
# Nyenswah, Tolbert G. n30 Nyenswah, Tolbert G. 3 58|community_1 community_1
# Montgomery, Joel M. n31 Montgomery, Joel M. 5 42|community_1 community_1
# Neatherlin, John n32 Neatherlin, John 3 25|community_1 community_1
# Singleton, James A. n35 Singleton, James A. 10 933|community_54 community_45
# Flannery, Brendan n36 Flannery, Brendan 2 51|community_2 community_2
# Fry, Alida n37 Fry, Alida 3 310|community_2 community_2
# Pesik, Nicki n41 Pesik, Nicki 2 52|community_3 community_3
# Brown, Clive M. n42 Brown, Clive M. 3| 61|community_3 I« ity 3
# Aranas, Aaron E n43 Aranas, Aaron E 3 54|community_16 .
# Cohen, Nicole J. n48 Cohen, Nicole J. Conve rts d ata fl e Id S
@ Hale, Christa nst Hale, Christa Create columns f|tt|ng from standard to
I Holton, Kelly . . .
Adds & Merge data | —— Boolean criteria and regex dynamic (temporal
column tools Column editing tools functions. Useful for data fields)
e Coien s s fi|tering_ —— ~
(i @ ] i (i) (i (i) [} i Gl ]
Add Merge Delete Clear Copy data to Fill column Duplicate Create a boolean column | Create column with list of Negate Convert column
column columns column v | column v | other column v | with a value v | column v from regex match v regex matching groups v boolean values v to dynamic v v

' Workspace 0 4 »
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Gephi Interface: Preview

BB Gephi 0.8.2 - Project 0 — m] X
File Workspace View Tools Window Plugins Help

| @ Overview | ‘ [}  DataLaboratory ‘ | = Preview |

# Presets C Preset layouts, and a layout

[Defaut configuration saving feature

= Nodes T

Border Width 1.0 . .
eercer cor cstom [0,0,0] Node border and opacity attributes

opacty 000 7T TR

show | sbes e Node labels attribute selection,

Prporioes s g including label size, color, length,

Shorten label .

Max characters 30

Outline size 00

Outline color custom [255,255,255]

Outline opacity 80.0

Box

Box color parent " ?

Box opacity 100.0 VAT A v

Show Edges &2 Edge size, color, type, and opacity

Thickness N . .

Rescale weight O and scaling attributes.

Color mixed - T

Opacity 100.0 /i

Curved &)

Radius 0.0

|- Edge Arrows

|- Edge Labels

Show Labels O P
Font Arial 10 Plain = %

Color original e /

Shorten label ] ‘E‘ §
Max characters 30

Outline size 00 P ‘.‘
Outline color custom [255,255,255] [l 4 » H
Outline opacity 800 \\ \\“’ /

< W/
Refresh and exporting the Preview \\\}/
Frevenrator 1007 tools, and zoom resets.
I —
Export: SVG/PDF/PNG Il [ Background Resetzoom - + I

| Workspace 0 4 »
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Creating a Visualization in Gephi
How to get data into Gephi

> Loading the data in manually
through user interface

- Overview Window
= Load in pre-formatted network

- Data Laboratory

Ccsv

= Load in Node and Edge Lists CSV DL Ucinet
files DOT Graphviz
GDF
. . . GEXF
> Stream in data using Gephi GML
graph API using plugins N Paiek
TLP Tulip

VNA Netdraw
Spreadsheet*

> Pass graph data to Gephi using
graph API

- Sci2 network extraction to Gephi

CTI-3A3
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Creating a New Project

7 Gephi 0.9.1 - Project 1
File Workspace Tools Window Plugin Create a New PrOJect
Open... Ctrl+0 p .
Open Recent. | After you've started Gephi,
Close Project you will need to create a new
§} Properties... pI‘O_]eCt.
Import spreadsheet...
import Database »  You can select new project
':P"“--' | from the file menu or select
enerate
 save Clss Ctrl+Shft+N on your
Save As... keYboa rd .
Export ]
Exit

28 CTI-3A3
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Loading a Random Graph

B2 Gephi 0.9.1 - Project 2 > Creat|ng Sample
File Workspace Tools Window Plugins Help
E Mew Project Ctrl+Shift+M  |boratory ” L?;I Preview n etW O rks
Open... Ctrl+ O
o ) - Random Graphs
pen Recent... 4
Close Project B | Graph x| .
5 et vy | Y Dynamic Networks
import spreadsheet.. R — —= Multigraphs
Import Database 4 p pressing (contigure \
Import... [em . A
K save Ctrl+5 Multi-Graph Example... ||,
&
Export » iKY P
e
7 x
Random Graph X V4
p y
I
x

Mumber of nodes: |410|

Wiring probability: |0.025

== 0w

% M-‘T”ih I A wesdn — IR e

oK I Cancel CTI-3A3
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Streaming in an edge list to Gephi

nGephi 0.9.1 - Project 1 - Project 2
File Workspace Tools Window Help

F1 New Project Ctrl+Shift+N |aboratory || 1 Connecting to a Database

Open... Ctrl+0

P— , While not the focus of this
Close Project . %%ph x| | presentation, documentation for
- . = Dragging . .
e r import a network edge list

m Database settings X

Import Spreadsh g database is found on the Gephi
Nodes and edges database with an edge table with two columns: source and target, Name node primary key column
Impﬁl’t Data "id" and edge columns “source™ and "target”. Columns Tabel, "x™, *y" and "size” for nodes and Tabel” and “weight”™

for edges are optional. For dynamic networks, use 'start’ and 'end’ columns with type date, datetime or double. G I t H u b
]

Import...
Configuration: ‘;New Configuration v| %
Generate
E SEVE Configuration Name: ‘ 0
Driver: ‘MySQL w ‘
Save As... Host: ‘
Port: ‘
Ex por‘t Database: ‘
User Nam: ‘
Exit Passwor d: ‘
Node Query: ‘SELECT *FROM nodes
Edge Query: ‘SELECI’ *FROM edges

[8F Test Connection

0 confighame may not be empty

oK Cancel

30 CTI-3A3
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Loading in Data through GUI

Loading a network
data file

File Workspace Tools Window Plugin
T | New Project Ctrl+Shift+N
Open... Ctrl+0
Open Recent... 4
. Graph x|
Close Project G orsssing (contauee |
m Properties... L‘
5
Import spreadsheet... ||,
Import Database -
Import... 7/
|| Open z
= x
Look in: ‘ nets
Recent Items
Desktop
Documents
Thispe )
Jg)
— =
@ File name: ‘LASI—twit‘ter.gex A
Network  Fies of type: | All Fles &

To load a formatted network
file into Gephi, in the File
menu select “Open..." or
Ctrl+0O on the keyboard.

31
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Loading a Network from Spreadsheets

Gephi can import networks from tabular data (as CSVs), if you can provide a
node* and edge list using Gephi's Import Spread Sheet tool.

(If using) Node list file should contain an “ID” field that references the values found in the
“Source” and “Target” fields of the edge list.

- Edge list must have a “Source” and “Target” field; these are mandatory and can't be deselected

- An Edge List "Weight” field with a numeric data type will be automatically recognized by the
import wizard as well

- If a column name already exists in the project space you will be able to use it, but the data type
of the column is already set and can't be changed, and

= Imported data will be parsed to fit the existing column type

Written instructions can be found here:
https://github.com/gephi/gephi/wiki/Import-CSV-Data

32 CTI-3A3
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File Workspace Tools Window Help .
B NewProec anaren | LOA@ding a Network from Spreadsheets
Open... Ctrl+0O
Open Recent... > 1) The spreadsheet import tool may be engaged
Close Project from the file menu and selecting “Import
[f Properties.. spreadsheet...”
Import spreadsheet... or via
Import Database > 2) the Data Laboratory window’s “Data Table”
Import... view by selecting “Import spreadsheet...” button.
Generate *
H Save Ctrl+5
Save As...
lmGephi 0.9.1 - Project 1 - Project 2
File Waorkspace Tools Window Help
’ 6 Qverview || |7  Data Laboratory || L?J Preview

| Workspace 1 X | | Workspace 2 X|

7| Data Table Xl
Modes Edges | % Configuration | 0 Add node e Add edge n Search/Replace @ Import Spreadsheet; Export table * More actions v

Id Label

CTI-3A3
Applied Social Network Analysis
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Loading a Network from Spreadsheets

B8 import spreadsheet X
Steps General options
Wt X When creating a network, it is easier to start with
| ) the node list first.
@T 1. Choose the node list CSV file to import
L (LASI-Nodes.csv)
a 2. Make sure the field As Table is set to “Nodes
! table”, and select Next.
° 3. The columns will be identified in the table,
4 allowing a user to select the data type, then
v select Finish.
: ,‘_. PRI » except for preset fields like id and label
v e «  for column names that have been
o encountered before
el s + Afield may be unselected by the check
el box next to the column name.
4. Looking at the Overview window, shows that
the nodes have been loaded.

]
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Loading a Network from Spreadsheets

1

m mport spreadsneet X
L

Back in the Data Laboratory, select the “Import

spreadsheet...” button, and load in the edge list.

1. Choose the edge list CSV file to import
(LASI-Edges.csv)

2. Make sure the field As Table is set to “Edges
table”, and select Next.

3. The columns will be identified in the table,
allowing a user to select the data type, then
select Finish.

« except for preset fields like source, target,
label, and weight.

« for column names that have been
encountered before

« afield may be unselected by the check
box next to the column name.

4. Looking at the Overview window, shows that

?@-|TEMET S e 8 the edges have been loaded.

SEANNE O N[BT

- B
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Finding and Adding Plugins to Gephi

Gephi P|Ung ® DOWNLOAD GEPHI

for WINDOWS
Search SEE ALL

Latest Plugins

by MultimodeNe TwitterStrear Geolayout Linkfluence

N last week e last week 5 months ago Plugin
Multimode Netw S =" - time Twitter Alayout to 5 months ago
o display Public plugin
Browse by category

TYPE  Lavoutr GEPHI VERSION 092
TOOL 0.9.1
CLUSTERING 0.9.0
DATA LABORATORY 0.8.2

EXPORT
IMPORT
FILTER

GENERATOR

Gephi is extensible to user created plugins, that allow users to add new analysis, layout,

export features to Gephi. Users can download plug-ins manually (https://gephi.org/plugins)
or through the user interface in Gephi.

Make sure that plugins are compatible with the version of Gephi that you are running.

36 CTI-3A3
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Finding and Adding Plugins to Gephi

B8 Gephi 0.9.0 - Project 1 B riugins -

Updates Available Plugins (8) I Downloaded | Installed (77) | Settings |

File Workspace | Tools Window Plugins Help

— - Check for Newest Search:
© oo T | e |

Install Name Category Source : :
; i B  SigmaExporter Export G SigmaExporter
Workspace 1 = Options [~ KBrace Filter Filter )
W LT Tavout & iy Community Contributed Plugin
Appearance X r Language p BPh = ] F ey % Version: 0.5.0
- Li;‘kﬂ'zzn:e ';Iug‘i’r" el L T::| &= Author: Scott A. Hale, Oxford Internet Institute
- 5 Date: 2/11/16
Modes Edges OI"I | Ine d oCs an d su ppDI’t 3 Dragg ing ( Source: Gephi Thirdparties Plugins
T Homepage: http://blogs. oii. ox.ac. ukfvis/
a
. , 9
Unique Attribute R ) o
Plugin Description
L] Exports the network to a collection of files that form a HTMLS interactive network display
_I Fco0cel that can run in any modern web browser,
m GPLv3 License,
:‘l Code at
https: f/github. com/foxfordinternetinstitute fgephi-plugins ftree fsigmaexpor ter -plugin,

Close Help

Adding plugins through the user interface is done through the Tool menu, select “Plugins” from
the menu. A new window will pop-up, giving you the option to:

* install updates to existing plugins,

* check for plugins that are listed as available for your release, or

* manually add plugins downloaded from Gephi’s plugin site; and

* see plugins that are install (which can be activated or deactivated) and see settings.
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Co-Authorship Analysis in Gephi
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Co-Author Network Analysis

What is the purpose of looking at
co-author networks? What can they tell us?

Grose @hartes -«

This is a visualization of a citation
e dataset from a researcher that
administers a Core research
facility at Stanford University.

The objective of the researcher
who provided this data set was to
understand

1. Which researchers using her
lab were publishing articles?

2. Which researchers collaborate
frequently in the facility?

3. Who has the most citation
impact?

CTI-3A3
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Co-Author Network Analysis

Sci2 Tool

File [Data Preparation | Preprocessing Analysis Modeling Visualization R Help

Bd
Doc
Four
Four
Four
Four
The

ISIT

Wro
DAY
871
Loa
D:A\Y
urNe

EE

Convert to Generic Publication
Remove ISI Duplicate Records
Remove Rows with Multitudinous Fields

Extract Directed Network
Extract Bipartite Network
Extract Paper Citation Network
Extract Author Paper Network

Extract Co-Occurrence Network

Extract Word Co-Occurrence Network

Extract Co-Author Network

Extract Reference Co-Occurrence (Bibliographic Coupling) Network

Extract Document Co-Citation Network

Detect Duplicate Nodes
Update Network by Merging Nodes

Manager‘ =0

ISI Data: D:\Users\mginda\Desktop\sci2-IVMOOC\sampledata\scientometri
[ 361 Unique ISI Records.3|

1

orkflow Manager =0

Remove From List| [ | Remove completed automatically |Remove all comple

! Algorithm Name Date Time
¥ Load..

% Complete

04/06/2015 09:09:48 .. | EEEEE—

Workflow 1
& Load..

Load FourNetSciResearchers.isi
located in Sci2 Directory

Select the data 361 Unique ISI
Records in the Data manager and
the algorithm Extract Co-Author
Network in the Data Preparation
menu.

A pop-up window will appear;
select the format ISI.

- - S
# | Extract Co-Author Network‘ u

Extracts a co-authorship network from one of several
supported file types.

File Format [isi

) (@)

[ OK ][Cancel]
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After creating your initial network, it

CO-AUthor NEtwork AnaIYSIS is a good idea to get a brief overview

of its statistical properties.

t."; Sci2 Tool

File Data Preparation Preprocessing |Analysis | Modeling Visualization R Hel : HI H H

° R - < Sci2 has a built-in analysis toolkit to
=] Console\ Temporal b = B |88 Data Manager\ = : L
;ﬁ;;gg;;;;:amwuma \orenisy Geospatial | G X E7 1S Data: D:\Users\mginda\Desktop\sci2-IVMOOC\sampledata\scientometri perfo rm these baS|C StatIStICS
loaded: Topical > F71 361 Uniaue ISI Records.3
D:\Users\mginda\Desktop\sci2-IVMOO Networks » Network Analysis Toolkit (NAT) thorship Network . .
urNetSciResearchers.isi Unweighted & Undirected » lon.2 SeleCt the network Output f||e N the
Extract Co-Author Network was selected. :IJVeigl?tt:d i;n;_irectej i’ data manager, and then n the menu
Implementer(s): Timothy Kelley nweighte irecte % ,
Integrator(s): Timothy Kelley Weighted & Directed 4 SeleCt AnaIySIS -> NetWOka ->

D ion: H H
ht(::;l:/n/‘sz:(ai.tcz:.iu.edu/display/ClSHELL/Extract+Co-Author+Network+ N etwork Analy SIS TOOI kl t (NAT)

%28Text+Files%29

Input Parameters: [
File Format: isi

The output should read:

This graph claims to be undirected.

4w

< | 1

B Scheduler, ~ O | © Workflow Manager
‘ o — - gerl Nodes: 247
["] Remove completed automatically |Remove all compld|| = Workflow 1 Isolated nodes: 0 . .
& Load.. Node attributes present: Tabel, number_of_authored_works, times_cited
4 Extract Co-Author Network
£ Parameters Edges: 891 .
! Algorithm Name  Date Time % Complete No self loops were discovered.
¥ Extract Co-Author ..  04/06/2015 09:1017.. (NS No parallel edges were discovered.
¥ Load.. 04/06/2015  09:09:48 ... | EEG—_<G_—_— Edge attributes:
Did not detect any nonnumeric attributes.
Numeric attributes:
min max mean
number_. .. 1 33 1.76094
weight 1 33 1.76094

This network seems to be valued.

Average degree: 7.2146

This graph is not weakly connected.

There are 3 weakly connected components. (0 isolates)

The Targest connected component consists of 194 nodes.

Did not calculate strong connectedness because this graph was not directed.

Density (disregarding weights): 0.0293
Additional Densities by Numeric Attribute
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Co-Author Network Analysis

Manager| =g

ISI Data: D:\Users\mginda\Desktop\sci2-IVMOOC\sampledata\scientometri
361 Unique ISI Records.3

%% Extracted Co-Authorship Network|

Author information.2

1 | »

File | Data Preparation | Preprocessing Analysis Modeling Visualization R Help
Cl Convert to Generic Publication |
871 Remove ISI Duplicate Records
I Loa Remove Rows with Multitudinous Fields
Erhl; Extract Directed Network
Extract Bipartite Network
Extr. Extract Paper Citation Network
Imp Extract Author Paper Network
Inte:
Doc Extract Co-Occurrence Network
http Extract Word Co-Occurrence Network
%28 Extract Co-Author Network
Inpu Extract Reference Co-Occurrence (Bibliographic Coupling) Network
File Extract Document Co-Citation Network
= Detect Duplicate Nodes
s Update Network by Merging Nodes

orkflow Manager

Remove From List| [_| Remove completed automatically |Remove all compl¢

! Algorithm Name
¥ Extract Co-Author ...
¥ Load..

Date Time % Complete

04/06/2015 09:1017.. |
04/06/2015 09:09:48 .. |EEEEE—N

Workflow 1
@ Load...
& Extract Co-Author N“
£ Parameters
attributes

One of the challenges of a co-author
network is determining if your data
set has duplicate names (e.g. John
P. Smith and J P Smith).

To detect duplicate nodes, we will
want to select the network in the
data manager, and then select Data
Preparation -> Detect Duplicate
Nodes.

A pop-up window will appear, for this
demo we will keep the input
parameters.

1l -
| Detect Duplicate Nodes \u

Detects duplicate nodes by comparing their

Attribute to compare on

1abel

) [@)

Merge when this similar

Create notice when this similar 0.85

Number of shared first letters 2

0.95

CTI-3A3
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Co-Author Network Analysis

| Noteworthy nodes that will NOT be mer.
File Edit Format View Help

j Visualization R Help

0.9393939971923828 similar: -
"Ander‘son

1010

ofof Data Manager

=8

Save

"Anderson, C
0.9333333373069763 similar:
"Tosatt1 E"

"Tosa "
0.9259259104728699 similar:
"Albert, I"

"Albert, L"
0.9259259104728699 similar:
"Albert, R"
"Albert, L"
0.9259259104728699 similar:
"Albert, R"
"Albert, I"
0.9259259104728699 similar:
Jensen p"
"Jens "
0.9166666865348816 similar:
Jeong, H"
"Jeong, N"

=08

~ |||  E ISI Data: D:\Us:
4 [ 361 Unique
4 % Extracted
EE Graph

Merge oo

EE Text Log: Nodes that will be merged

View With...
Rename
Discard

+Nodes

== Text Log: Noteworthy nodes that will NOT be merged |

5 Author information.2

El

~ <« 1

View [IVMOOC\sampledata\scientometri

0.9141414165496826 similar:
"Anderson, I"

= B /€ workflow Manager

"Anderson, Cj"
0.8888888359069824 similar:

—
| Remove all comple = Workflow 1

"Lee. S"

en
0.8842592239379883 similar:

& Load...
& Extract Co-Author Network

"Jeong, Hw"
"Jeong, N"
0.8796296119689941 similar:
"Albert, L"
"Albet, R"
0.8796296119689941 similar:
"Albert, 1"
"Albet, R"
0.8796296119689941 similar:
"Albert, R"
"Albet, R"

£ Parameters

% Comblete

Let’s look at the output
file Text Log: Noteworthy
nodes that will NOT be
merged.

Right click the file in the
data manager, and select
view or view with... which
will allow you to open the
file in a text editor like
notepad.

We can repeat this process
with the file listing nodes
that will be merged.

B e Edit Format View Help

— Merge reportSimilarly named entities will be merged into the one with the Tongest -

L2 name.======== =Farkas, Ij will have the following merged in:
|Farkas, Brockman, Jb will have the following merged
in:Brockman, J======== Merge 3 ====Jeong, Hw will have the following merged
in:Jeong, H=== Merge 4 == =Lee, Cs will have the following merged in:
Lee, SLee, C= == Merge 5 = =Pfeifer, Ma will have the following merged

—|in:Pfeifer, M======== Merge 6 ========Hornbaker, Dj will have the following

=== merged in:Hornbaker, D======== Merge 7 ========Wasser‘man Ss will have the
following merged in:wasserman, S======== Merge 8 ========Anderson, Cj will have

the following merged 1'n:Ander‘son, CEnd of merge report.

CTI-3A3
Applied Social Network Analysis



== Fakultas Informatika
School of Computing

Telkom University

Co-Author Network Analysis

.

\% Select a File

% Sci2 Tool
File | Data Preparation | Preprocessing Analysis Modeling Visualization R Help

Convert to Generic Publication
Remove ISI Duplicate Records
Remove Rows with Multitudinous Fields

B2

Dets Extract Directed Network

Auth

Imp Extract Bipartite Network

Inte Extract Paper Citation Network
Doc Extract Author Paper Network
http

Extract Co-Occurrence Network

Manager[

= 0|

ISI Data: D:\Users\mginda\Desktop\sci2-IVMOOC\sampledata\scientometri
£ 361 Unique ISI Records.3
4%, Extracted Co-Authorship Network:
= Graph and Network Analysis Log
Merge Table: based on label

= Text Log: Nodes that will be merged
= Text Log: Noteworthy nodes that will NOT be merged
Author information.2

Organize v New folder =- 0 @ D
- Favorites Name ° Date modified Type Size =78
bibtexCoAuthorship.properties 2/26/2015 4:50 PM PROPERTIES File 1KB
M Desktop endnoteCoAuthorship.properties 2/26/20154:50 PM  PROPERTIES File 1KB
- Libraries E isiCoAuthorship.properties 2/26/20154:50 PM  PROPERTIES File 1KB
‘ <. Documents isiCoCitation.properties 2/26/2015 450 PM  PROPERTIES File 1KB
3, Downloads isiPaperCitation.properties 2/26/20154:50 PM  PROPERTIES File 1KB
& Music mergeBibtexAuthors.properties 2/26/20154:50 PM  PROPERTIES File 1KB
‘ & Pictures mergeEndnoteAuthors.properties 2/26/20154:50 PM  PROPERTIES File 1KB
8 videos mergelsiAuthors.properties 2/26/2015 450 PM  PROPERTIES File 1KB|
R Ginda, Michael Pz mergelsiPaperCitation.properties 2/26/2015 4: .
& Computer mergeNsfPls.properties 2/26/2015 4: [ﬂ Update Network by Merging Nodes
& 05(C) mergeScopusAuthors.properties 2/26/2015 4

+» DATAPART1 (D:
& DVD Drive (E)
<2 DVD RW Drive (
- research (\\smb. . ‘

nsfCoPLproperties 2/26/2015 4
2/26/2015 4:

2/26/2015 4;

nsfPIToProject.properties
scopusCoAuthorship.properties

Aggregation Function File D:/Users/mginda/Desktop/sci2-IVMOOC/ :

1 <4 \

File name: mergelsiAuthors.properties

1T |

Update a network by merging nodes

After we’ve identifying our duplicate
nodes, we need to merge these
duplicates.

Select the network file and the Merge
Table: based on label file in the data
manager, and then select

Data Preparation -> Update Network by
Merging Nodes

A box will appear that allows us to use
an aggregation function file (property
files). Select browse, and navigate to
the Sci2 directory

sampledata -> scientometrics ->
properties and select
MergelsiAuthors.properties

Select open, and then OK.
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Co-Author Network Analysis

k"; Sci2 Tool

File Data Preparation Preprocessing Analysis Modeling Visualization R Help

& Console = O |t Data

=0

Edge attributes:
|| Did not detect any nonnumeric attributes.
Numeric attributes:
min max mean
number_.. 1 33 179931
weight 133 177408

4 71 361 Unique ISI Records.3
4 %, Extracted Co-Authorship Network
£ Graph and Network Analysis Log
Merge Table: based on label
ext Log: Nodes that will be merged

This network seems to be valued. pdated Network:

E= Graph and Network Analysis Log.2
£ Merging Report
7] Author information.2

Average degree: 7.3277
This graph is not weakly connected.
There are 3 weakly connected components. (0 isolates)

o 4 {71151 Data: D:\Users\mginda\Desktop\sci2-IVMOOC\sampledata\scientometri|

ext Log: Noteworthy nodes that will NOT be merged

The largest connected component consists of 187 nodes. =
Did not calculate strong connectedness because this graph was not M| KNl [T} »
& Scheduler| =08

We’ve now updated out network, so lets re-run the
network analysis toolkit algorithm to see how our
network has been effected by our work.

What changes do you notice to the network
statistics?

© Workflow Manager|

Remove From List| [ ] Remove completed automatically |Remove all compl(| = Workflow 1
@ Load..

4 Extract Co-Author Network
£ Parameters

I . :
This graph claims to be undirected.

Original Network

number_of_authored_works,

Nodes: 247
Isolated nodes: 0
Node attributes present:

label, times_cited

Edges: 891
No self loops were discovered.
No parallel edges were discovered.

Edge attributes:

Did not detect any nonnumeric attributes.
Numeric attributes:

min max mean
number_. .. 1 33 1.76094
weight 1 33 1.76094

This network seems to be valued.

Average degree: 7.2146

This graph is not weakly connected.

There are 3 weakly connected components. (0 isolates)

The Targest connected component consists of 194 nodes.

Did not calculate strong connectedness because this graph was not directed.

Density (disregarding weights): 0.0293
Additional Densities by Numeric Attribute

his graph claims to be undirected.

hodes: 238 Revised Network

Isolated nodes: 0
Node attributes present: Tabel,

number_of_authored_works, times_cited

Edges: 872
No self Toops were discovered.
No parallel edges were discovered.

Edge attributes:

id not detect any nonnumeric attributes.
Numeric attributes:

min max mean
number_. .. 1 33 1.79931
weight 1 33 1.77408

This network seems to be valued.

Average degree: 7.3277

This graph is not weakly connected.

There are 3 weakly connected components. (0 isolates)

The Tlargest connected component consists of 187 nodes.

Did not calculate strong connectedness because this graph was not directed.

Density (disregarding weights): 0.0309

Additional Densities by Numeric Attribute

AN I S ) ¥
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CO'AUthOI‘ Network AnaIySiS Let’s start to analyze the updated

network. To start, lets find the

(% Sci2 Tool = d f h nod
File Data Preparation Preprocessing | Analysis| Modeling Visualization R Help eg ree ror each noae.
Bl Console| Temporal > ~ O itit Data Manager. =0 !
‘ y ‘ , Geo-spatial » < ISI Data: P:\Users\mginda\Desktop\sci2—IVMOOC\sampIedata\scientometrics‘ Select the updated network |n the
ge attributes: Topical D 4 £ 361 Uniaue IS Records.3
ziudmnecﬁcdaettteﬂc;uat:);nonnumeric attrib  Networks »| Network Analysis Toolkit (NAT) i uthorship Network data manager, and then select in
min max mean Unv_veighted & Ur_\directed » Node Degﬁeé 4 the menu Ana/ySIS > Networks_>
number_.. 1 33 179931 Weighted & Undirected 4 Degree Distribution . .
weight 133 177408 Unweighted & Directed ' Nearest Neighbor Unweighted & Undirected ->
This network seems to be valued. Cosils e v up Watts-Strogatz Clustering Coefficient NOde Degree
E= Graph Watts Strogatz Clustering Coefficient over K
/T\I:Zra?: :ng::; 7.2317 connected. == Merging § Plankicy
i i Wi . ; . H
Therg arz 3 weakly conﬁeded components. (0 isolates) | Author inforr Average Shortest Path A new network f||e W|” be Output
The largest connected component consists of 187 nodes. = Shortest Path Distribution
Did not calculate strong connectedness because this graph was not directed. ~ ||| < | Node Betweenness Centrality that has appended a deg ree_ tO
& Scheduler =0 ‘Q Workflow ManagerL Weak Component Clustering eaCh nOde N yOUF network f||e
D Remove completed automatically. 2~~~ ‘ = Workflow 1 Global Connected Comnonents .
B ———— To see the distribution of node
0.2
4 i istribution. " +
| Algorithm Name Date Time 39663:.):1;\ StaticExecutableRunner-6948443022716550423\ALGORITHM\\degree_distribution.dat | deg rees, use the Same menu path
¥ Network Analysis T... 04/06/2015 09:48:03 .. e + | above, except you W|" need to
e select algorithm Degree Distribution. A
- - - - 014 F 1 . .
File Data Preparation Preprocessing Analysi o pOp-up WlndOW will
B Console| appear, for now, just hit OK. Two data files
D:\Users\mginda\AppData\Local\Temp\CIShell- 01 . ’ .
17\StaticExecutableRunner-34291802007203786 0.08 WI” appear’ we " SeIeCt the fl rSt'
xe -load usegnuplot.txt -persist T +
......... 006 4 fre— . . . . . . .
->
Dearee Distribution was selected. _ To visualize this file, select Visualization
Implementer(s): Santo Fortunato 0.04 n General ->GnuP/Ot
Intenratar(<) Santn Fartiinatn Weivia Hilanna 0.02 + ]
- H o+
0
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Co-Author Network Visualization in Gephi

Next we will visualize the
) Visualization R Help network in Gephl
M General > = O || Data Manager‘
o Temporal ? Al v CSV file: C:\Users\mginda\AppData\Local\Temp NaVIQate to V|Sua||.zat|0n >
Geospatial > v 7, Extracted Co-Authorship Network Networks > Gephl.
pt Topical y M E= Graph and Network Analysis Log
Networks > GUESS L The algorithm is a bridge that
Gephi passes the network data to
o K Import report *| Gephi. The program will
HArTTIETAIEY | Source: Graphmi-for-gephi8262436818410951216.graphmi automatically start. The tool
S repont produces an Import Report. It
- —_ Ie_ts you select the network type,
) Default edge type set as UNDIRECTED INFO g|VeS Ioad errorsl etc
S A Undrected b At ace Next, is a brief walk through of
FL| Ir. o . . .
#ofliodes: 410 Mcestemssnanedes | Gephi’s three main sections, and
:°“"‘-’jph e @ New graph outline various functions and
ynamic Graph: no (O Append Graph H
Hierarchical Graph: no (O Time frame tOOIS avallable'
47 IilEz Gl
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Gephi: Initial Layout of Network |Nowwecanstartan
visualization and analysis
e o e e e of the network.
® Overview |[[=]  pataLaboratory |[= Preview |
Partition | Ranking % | Clustering | o[ Graph x| EDJE [context =] . . .
o | AR/ s | v [ weee = | First we will adjust the
m*lp" layout of the network.
~ se\g 3
— = [F—y o2 - 2= From the layout pane,
ForceAtlas HEV @ Edges
' | .|| - ==l select the “ForceAtlas2”
o brn |l o | =7 layout algorithm and enter
o v | IS : oarnoe Hufe orcpeis the following pa‘r‘amelifers,
ot chavior ABmaliGS Quadtree Max Level 10 and then select “Run”.
===| Dissuade Hubs | L 1.2 T oo
(] LinLog mode O = Multi-level L@ oo
] Prevent Overiap e 2 You may also select
f::::‘:n éd:e\.ﬂleight influence L0 [=)Yifan Hu's properties YlfanHU'S MUIt”eveI fOFCG
= oy 00 S e network layout.
2;1:.:9 Stronger Gravity —
e Gravity 0.08
E:;:::I [=I Performance
Approximd Tolerance (speed) 0.1
Aoy Approximate Repulsion |:]
Approximation 1.2
"= EorceAtias 2 @ || vifanHu's Multilevel )
A
4 Presets... Reset V' Presets... Reset Applied OCia A 0 ANa
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Gephi: Initial Layout of Network

L&

| 2 = -| T E|SEET | A~ A- ArialBoid, 32 1

[

@ Hierarchy
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Gephi: Edge Color

Nodes B partition

—-Chool | nymber |
Weight

Color:

Partition | Ranking % | Clustering | =
IRanking 28 |Clustering ‘ [=] || Gra
—Chod Nodes Edges | LB B
Partition | Ranking % | Clustering =
Nodes Edges | (J A A

number_of_coauthored_works

Interpolate

Spline Editor

-

Drag control points in the display to change the shape of the spline

0.6 0.8 1

50

Next, we can adjust the edge color
by selecting the Edge tab in the
Ranking window.

> In the drop down menu, select
“"number_of coauthored_ works”.

> Select the small square in the
right corner of the Color Range
box. This lets us choose new color
ranges for variables.

>  You may also set the color range
and values to apply the colors to,
or adjust color scaling variables
by adjusting the spline.
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Gephi: Network statistics

HTML Report X o ~| Gephi provides a variety of node and edge
statistics to help understand the
Degree Report * || & network overview _ 0 help unae _
 —— 1 relationships, clustering, paths, centrality,
B . Weghted Degree 5 and communities within a network.
Results:
Network Diameter 3 Run @
Average Degree: 7.328 i i
B Doty 0.051 N Try implementing the Average Degree, and
Degree Distribution - o Network Diameter statistics, which we will
45 _ next visualize.
Modularity Run @
40 PageRank Run ®
35 Connected Components Run @
30 [=] Node Overview
Avg. Clustering Coefficient Run @&
= 25
5 Eigenvector Centrality Run ®
<}
© 20 =] Edge Overview
15 - Avg. Path Length 2,315 Run @
1
f Graph Distance settings X' |Network Diameter 3 Run @
Distance Graph Density 0.031 Run @
The average graph-distance between all pairs of nodes. Connected nodes have graph distance 1. The diameter is the longest graph distance
between any two nodes in the network. (i.e. How far apart are the two most distant nodes). HITS Run @
Modularity Run @
Directed Normalize Centralities in [0, 1 pageRank Run @
(® UnDirected
Connected Components Run @
Betweenness Centrality: Measures how often a node appears on shortest paths between nodes in the network. [=] Node Overview
Closeness Centrality: The average distance from a given starting node to all other nodes in the network. Avg. Clustering Coefficient Run @
Eccentricity: The distance from a given starting node to the farthest node from it in the network.
Eigenvector Centrality Run @
[=] Edge Overview
|I] Cancel | |Ava. Path Length 2.315 Run @ CTI-3A3
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Gephi: Network statistics/Community Detection

The modularity statistical algorithm calculates

R ST

B \odularity settings XW how the connectedness of a network, and the
: Y 2 Blondel Communities that exist in the network.

Results:

The communities are added as a partition to the

{
Modularity: 0.609 nodes.
Modularity with resolution: 0.609
Number of Communities: 8

The modularity categories may be applied to the

Size Distribution network from the Partitions window.

.°§ 20 : Partition | Ranking Clustering
; 25 Nodes Edges |

@D

<

0?9 -—-Choose a partition parameter

10 n I ---Choose a partition parameter

-1 0 1 2 3 4 5 6 7 8 : :
Modularity Class - =

& print (5 Copy (& Save Close

CTI-3A3
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Gephi: Node Color Ranking & Scaling -

Graph %=

[ET|E9)
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Gephi: Node Color Ranking & Scaling -
Betweenness Centrality

Graph l‘ @E}
% Rectangle selection @ Hierarchy
Graph % [\
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Nodes Edges | @ 2AA o v
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Gephi: Node Labels — Data Laboratory

Gephi 0.8.2 - Project 0 B 0 X

File Workspace View Tools Window Plugins Help

‘ =) Overview ‘ ‘ 7] DataLaboratory | [ (= Preview \U—n
~\

[z DataTable % EDRIE

Nodes Edges ‘ & Configuration | €) Addnode (#) Add edge nSearch/Replaoe &Impoft Spreadsheet &Expoft table % More actions v Filter: lNodes v | ¥
Nodes Id Label number_of_authored_...  times_cited blondel_community_level_0 blondel_community_level_1
@ Finell, Lyn n1 Fineli, Lyn 9‘ 1389‘community_0 ‘community_o ‘A
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. e nani
column Title: |Label 2 4 0.02 7|Vazquez, A
_ 0.02 6|Stanley, He
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0.013 0|Oltvai, Zn
0.009 7/Munoz, Ma
Conce : 0018 olkehng, &
® Brown, Clive M. n42 Brown, Clive M. L 0.017 1 Garﬁe'd’ =
# Aranas, Aaron E n43 Aranas, Aaron E
. . D
@ Cohen, Nicole J. n4s Cohen, Nicole J. = 0.007 7|Barrat, A
# Hale, Christa n51 Hale, Christa -
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# Kohl, Katrin n53 Kohl, Katrin 0 1
# Alvarado-ramy, Frandsco n58 Alvarado-ramy, Francisco . : r r
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A Clarke KeuinD. a5 Clarke KavinD ol e . e a.
il @ i i i} ] i} i i e ]
Add Merge Delete Clear Copy data to Fill column Duplicate Create a boolean column | Create column with list of Negate Convert column
column columns column v | column v | other column v | with a value v | column v from regex match v | regex matching groups v boolean values v to dynamic v
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Gephi: Node Labels — Overview

Graph = E
% Dragging ‘ @ Hierarchy
R

B4 Label text settings

Edges

Select attributes to display as labels

X

Show properties

O
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[[] Closeness Centrality

[[] Betweenness Centrality

[] Modularity Class
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Gephi: Node Labels — Overview
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Gephi: Final visualization — Node Parameters

B& Gephi 0.8.2 - Project 0
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Gephi: Final visualization — Node Parameters

Gephi 0.8.2 - Project 0 - =] X
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Gephi: Final visualization — Edge Color Parameters

Preview ratio: 100%
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Layout algorithm

Gephi: Label Adjustments
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Gephi: Exporting the visualization and networks

Gephi 0.8.2 - Project 0 — [m] X
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Gephi: Exporting the visualization and networks

Gephi 0.8.2 - Project 0
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