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Berardo, R. (2011). Networking Networkers: An Initial Exploration of the Patterns
of Collaboration among the Members of a New Community in Political Science. PS:
Political Science & Politics, 44(1), 69-75. doi:10.1017/51049096510001885
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ZQ yAN 1’& Knapp, E. A., Bilal, U., Burke, B. T, Dougherty, G. B., & Glass, T. A. (2018). A

T E "‘ '“ 7 ' o network approach to understanding obesogenic environments for children in
Pennsylvania. Connections, 38(1), 1-11. doi:doi:10.21307/connections-2018-001
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Figure 2: Network Graphs for 1288 Communities in Pennsylvania, by Quartile of Percent
of Children at or Above the 85th Percentile of BMIz. In communities in the lowest quartile
of percent of children who are overweight or obese (A: left), community features appear to be
less tightly clustered, I.e., co-occur less often, than in communities in the highest quartile of
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Potter, G. E., Handcock, M. S., Longini, I. M., & Halloran, M. E. (2012). Estimating within-school contact networks to understand
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Graph G a finite set of nodes, N (each node is unique)
"ap { a finite set of edges, E (each edge is unique)
« Each edge is a pair (n1,n2) where n1, n2 € N
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Q: For a set N with n elements,
how many possible edges there?

A:
For undirected graphs, the number of pairs in N:
=n-(n-1)/2
For directed graphs, the number of ordered pairs in N:
=n“-n=n-(n-1)
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5.1 Data laboratory

& Add node BEipEiENs

Add node

Cancel

N e
ZEEBEATKER |

Select the new edge type, source and target nodes:

(@) Directed Undirected

Source no... 48 - Gavroche |d - La bel

Target no...  11-Valjean

Edge Kind:

Cancel

i Search/ReplacefEEElEE g

Search/Replace X

Search: Find next
Replace with:

Only match whole value
(®) Normal search Regular expression search

Case sensitive Regu placement

Columns to search/replac... | --All columns-- $£8 Z2458(1/
--All columns--
Id
Label
Interval
Modularity Class
Inferred Class

Search match result:

Close

=" Import Spreadsheet ¥ Export table

M RIS E

B csv

EENEXcelo B
B xlsx. csv

Filter:
BT E RO Eh IEERL

55



EXanz IS PRI IRm iR
il ' ! ' i B

Add Merge Delete Clear Copy data to Fill column Duplicate Create a boolean column| Create column with list of
column columns column~ | column~ | other column~ | with avalue~ | column~v from regex match v regex matching groups v

AT i e SRERL 1d—Label SRR

Edit node

Open in web browser

| Select on Overview
= Select neighbour nodes on table
Select related edges
Delete
Move to...

Copy to...

Tag node... Ctrl+T
Clear...

Overwrite data to the other selected nodes..

Copy selected node(s) column to clipboard... Ctrl+R

Setnode size...

Merge nodes...
Link to nodes...
= Duplicate
= Cell

56



5.2 Preview

d
T e

& Mn@d‘a Ponigercy
, AN oPimer:
PeIRE o it R G
Sirhca J

default

de

Mme! rdier Pontmercy

Bam@:&bois

BrevetJudge —
Champmat#iauchelevent
Cocheeﬂwmmm}ﬂolhmnnoca
~ Gribier

LtGilledormand MotherPlutarch
BaronessT

LiGillaffymand MotherPlutarch
BaropessT

w2 cribez
MileVaubois

MmeBurgon f/ / MmeBurgon
Geborand P
NCouE\IecsDuLo
lapeleadidMan

Craaiifotercier

Jondrstte

Valjedhemily

Gillefiormang
Nhlegjllengtmand

erPlutarch
Li cl

le'Vaubois

ZZIN




Nodes
Fixed Border Width
Border Width
Border Color
Opacity
Per-Node Opacity
Node Labels
Show Labels
Font
Propaortional size
Color
Shorten label
Max characters
Outline size
QOutline color

Outline opacity

Box
Box color
Box opacity

1.0
darker
0

v

Arial 12 Plain
V]

parent

30
0.0

custom [255,25...

80.0
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MEREHES
F BARE
SEAE

| 1‘m VIEERE

SEIEERE

Edges
Show Edges
Thickness

Rescale weight

Min. rescaled weight 0.7
Max. rescaled weigh 1.0
Color
Opacity 100.0
Curved
Radius

Edge Arrows

Size

mixed

EZ

gﬁfﬁ, E,‘ (|

Ll
EyALIREE
BEES
BRIV
BERERAM
e

BB

845

S

o

ED nw EEU M
S/

58



Edge Labels
Show Labels
Font
Color
Shorten label
Max characters
Outline size

Qutline color

Outline opacity

V)
Arial 10 Plain

original

30
0.0

custom [255,25...

80.0

B4 AR S
AT

PRIRIZ S

= ElgH

—B=
)

(FH. KN

LETEIER
PN
BRERA/N
BREREEEE
ERERSIEE

By HH [E{&:
gE 2/ DELGIRYED R,
Preview ratio: 100%

—e
Export  SVG/PDF/PNG

fEFHIESEISTU
SVG Bl 4a/NSRRIEE1E

Rl

@ Refresh
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Gephi EFF1RE
6%37#4[)\

6.1 BEtiES

6.2 EFEE

6.3 Import Spreadsheet
6.4 Export and Re-import
6.5 Import (Wizard)
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Workspace View Tools Window Help

L ¥ | New Project
Open... Ctrl+0O
Open Recent...
Close Project

 [if' Properties..

Import spreadsheet...
Import Database

Import...

Ctrl+S

Export

Exit
aur &

ratory =1 Preview

— | Graph x

i TT {;'.f__ﬂa Mouse selection [Config

Dynamic Graph Example...

Multi-Graph Example...

-~ Apply

. Random Graph

Number of nodes:

Wiring probability:

50

0.05

Cancel
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9 Label:

@® Addedge fi#f Search/Replace | Import Spread

Add edge

Select the new edge type, source and target nodes:
(@) Directed Undirected

Source no... 48 - Gavroche

Targetno... 11 -Valjean

Edge Kind:

Cancel
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Gephi ExcelZREBENEZR

= RENZIZHExcel CSVIEEEREN

— \ E E
—BREEIRE
| RIS
2 e E kS ETT. +~
3 — B FExcelfR IS BB IS ERE R MATANS|
BRCEARGUTF-8IE, LERERS

PR

B FExceliZ 8B fEFIELSTE D BN
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Gephi ExcelE A& k&L

%1 Node table i#E4L Edge table
HRAL Id Label Type @I Source Target Kind
= 5% e EP R4 EREY 2 KR BE LI
wE —AHwE) —48 EIESEZE WE —HwE) —HwE) —EEEE)
NE BFaF BFENTF BFaNF #6f O 1 Like
=651 0 TOM M T 2 Comment
1 MARRY F 2 3 Share
2 JENNY F 3 1 Like
3 TIM \Y] 1 2 Share
Interval EJREERHEN BEEERER, EENS,

Gephir]LAB#ETERRIE,
[EN B EE RN EERNL
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6.3 Import Spreadsheet FEANE#}E

FTEZ= >[N Node & Edge
l:lm»@)\* *%*%EE&/\E

Spreadsheet (Excel)...

Steps General Excel Options (1 of 2)

1. General Excel Options

-

2. Import settings Excel file to import:

D:\ERIZT5\BHELP + MASTER + FI AR SEA sy 2

Sheet: Import as:

Preview: f_ﬂﬁ @)\E,J f*‘l’ W =

Id Label timeset class IJ.'I- NOde Table
1789 - , E,.\p Edge Table
1780 v

1782

1783

1787

1546




6.3 Import Spreadsheet [)\ Sy SEEEE

Import report » S
Source: OTimport_node&edge.xls 7J[Iw

Issues  Report 121’8 *
=INET
BME
F—ESE
BE—ERE
A FERUE4ZKERY AEGH *

I:Ilb\n n\l:l A

Graph Type:  Undirected More options... *%/__I_T':J%" ﬁﬁ

# of Nodes: @) New workspace

No issue found during import

# of Edges: 0 Append to existing workspace

Dynam?c Gra[.ah: no ‘Lﬁ}ﬁ[ )\I{"EEiI

Dynamic Attributes: no

Multi Graph: no TI"y it'
A2 Eanf&school day - ¥
Cancel Olimport_node&edge.xlsx##

=B RIEA
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6.4 Export and Re-import

I

ﬂ Search/Replace Li Import Sprear k2 =
Eomammmees  FTIHE —EGHIEE IR,

e S N L LGl

: ® [Gephi] Export Table

: Source node: 1780 - 1780 = SChOOl edge csv

| @ [Excel] Fulfill Kind Column
>Save as xlsx

® [Gephi] Import Edge List
> make sure that the number of edges is correct
> append to existing workspace

rd

|
{ Targetnode: 1780 - 1780

i Edge Kind: Commmet
|

_—|
1783 Undircte —
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® [Gephi] Export Table
> School edge csv

edge i Search/Replace = Import Spreadsheet = Exporttable S More actions ~

| £ Export

@7 I =m

i 3 B o) (-] =F il ey B EA

o el L L e

Eirgpgg | @ schoolday 408KB Microsoft Ex.. 2018/9/11.. ™

8| schooldayedge 408KB MicrosoftEx.. 2018/9/11.. v
N B e
EAT '

EFBET)  spreadsheet Files (*esv *tsv) B H

Options. ..
Gra,ph: @ Full The complete graph is exported

O Visible nnlyr Only the current visualzed graph s exported




@ [Excel] Fulfill Kind Column
>Save as xlsx

Source  Target JKinc Label timeset  Weight
789
789
789
789
789

o | =

]

]

]

]

]

1789 920 1ike EserE
1789 ' @

1789 Mlike Hh HEEE - FEERE
]

]

]

]

]

]

]

« v y A > OS(C) » BEEE » AF

3
4
5
6
7
8
9

i BEE 2 B E

789
89
s o wesm fhoooedge

789 Alike S FEERT): |Excel EEE v

FRIER £ 05(C) v .

789 32ike #75 Adobe PDF fF&: peegray RE FRRE
= 28 HigEs ts: EETE

789 Nlike FIED
789 Y131 like 3tH

X

[ E=EE
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® [Gephi] Import Edge List
> make sure that the number of edges is correct
> append to existing workspace

B Spreadsheet (Excel)... X || Nodes: 236
Edges: 5899

A-EF: Generxal Excel Options (1/2) Undirected Graph

1. Genersl Excel Options o
2. Import settings Excel file to import:

C\Jsers\peegrayDesktophschooldayed ge xdsx

. Library

#-0 Attributes

Ed ges table [0 Dynarnde
- Edges
F-- 0 Cperator

Sheet: Import as:

#-0 Topology
| Saved quertes




® [Gephi] Import Edge List

> make sure that the number of edges is correct

> append to existing workspace

Import report

Source: Stream ImporterSpreadsheetExcel

Issues  Report

No issve found during tmport

Graph Type: Undirected More options...

# of Nodes: 236 () New workspace
# of Edges: 5899

o
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® [Gephi] Import Edge List
> make sure that the number of edges is correct
> append to existing workspace

) Data Table X
Nodes Edges ‘ « Configuration | €9 Add node (4 Add edge n Search/Replace Li Import Spreadsheet ‘—L Export table * More acti

Source Target Type I"iﬁd Id Weight
1?89 1??8 Undﬂecte-:l 5901

T T
1""8q 1841 U ndirected h.kr 5899 1 D
1789 1?83 Undirected 5900 1.0
1789 Und irected h.kr 5902 "’IZI
1789 1902 Undm&cted 5903
| - : ?qD ‘
Try it!
nth 2 S Al
=l 7t AEdgets

1789 1759 Undirected 5914 Eédata laborator E/] nodeT“

1789 1653 Undirected 591 E
1753 ndirected
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6.5 Import-
(1)Data importer (similarities)
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Author

Taste in Ice creams

City preference

David

Mary

Jean

Ralf

Strawberry

Strawberry

Vanilla

Vanilla

Venice

Venice

Venice

Paris

Author

D

Taste in lce creams  Intensity of the Taste  City preference  Intensity of the preference

David

Mary

Jean

Strawberry Venice
Strawberry Venice
Vanilla Venice

YOnan

Each attribute should be followed by a column with a round
number indicatingthe strength or intensity of the attribute




f&=2>Import>Data importer (similarities)

Impo

B Select Wizard (1. from 2)

1. Select Wizard . B )
2, . Category: Wizard Type:
Data importer (similarities)

Data importer {co-occurrences)

Description:

This plugin creates a network by computing similarities between entities,
Feedback and feature requests are welcome!
contact; @seinecle on Twitter,

75



B Import Wizard

e Select a csv or excel file (2. from 4)

Select Wizard

Select a csv or excel file
Options

Ready to import

file includes headers (column titles)

Select the Excel sheet containing the data:

Your file should contain:
- first col: the name of the entities which will be the nodes in the network
- second column: an attribute of this entity

- third column: a second attribute of this entity
- fourth column: etc...




B Import Wizard

IER Options (3. from 4)

Select Wizard
Select a csv or excel file
Options

L v 1 ) “ y n ) . o -
Ready to import is there a value attached 1o each feature, 1o indicate its strength or intensity

Author  Taste in Ice creams  Intensity of the Taste  City preference  Intensity of the preference

David Strawberry Venice
Mary Strawberry Venice
Vanilla Venice

Vanilla Paris

Each attribute should be followed by a column with a round
number indicatingthe strength or intensity of the attribute




m Import report

Source: Data importer (similarities): Similarity Computer

[ssues: Report

No 1ssue found during imponrt

Graph Type: | Undirected
# of Nodes: 8
# of Edges: 20
Dynamic Graph: no
Dynamic Attributes;

Multi Graph:

More options...
(® New workspace
(O Append 1o existing workspace

Try it!
D EmBEE 2
F02import(similarities).xlsx 7k 22 & 1l 6E A



6.5 Import-

(2)Data importer (co-occurrences)

Authors Author Keywords (stemming_cl
2 |Yul.W., Adams Stransition to young adulthood; use of mental health counselir

[aS]

w

xual minor; suicide id; youth

ually transmitted infect; s
Manlove J.S., Ryarisk/protective factor; sexual experi; sexual partn; transition to sex
Schreck C.J., Burtre ; routine act; victim

W o |~ | oy A

and ethnic differ;

L public health;

hopathi; replic; revictim; victim
12 piritu; suicidal behavior
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f&=2>Import>Data importer (co-occurrences)

m Import Wizard

IFER Select Wizard (1. from 2)

Select Wizard § .
Category: Wizard Type:

Data importer (similarities)
Data importer (Co-occurrences)

Description:

This plugin helps you import Excel or ¢sv [iles into Gephi, based on entities which co-occur line by line,
Feedback and feature requests are welcome!
contact; @seinecle on Twitter,




Import Wizard

Select Wizard

Select Excel or csv file
Select agents

Subfields in agents
Dymamic network?
Options

Ready to timport

Excel &5

Select Excel ox csv file (2. from 7)

[] file includes headers (column titles)

Select the Excel sheet containing the data:

CISE1

5

AR
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m Import Wizard

R

Select Wizard

Select Excel or cev file
Select agents
Subfields in agents .
Dynamic ne;f;rk? 1. This type of agent:
Options

Ready to import applicants_orgenisations_only

Select agents (3. from 7)

What are the connections made of?

IEEARE AL
cited_czunt EX . ;Eﬁ'%’: 1'15
cpe_codes_vseme

dois

mocbeind o d Locsniles

is connected to

2. This type of agent:

applicants_orgensations only

cited_count
cpc_codes_usme
dois

extended _family_size

Example: for a network of co-authors, pick the field of co-authors twice!




g Import Wizard

. Subfields in agents (4. from 7) WA ESEEEM

Select Wizard — B R maajssse s
Select Excel or csv file = EEOR J’émﬁ [m] J*ﬁ
Select agents

Subfields in agents applicants_use_me CONMa ~ \EB4ED v

gm Tyhwack? Is this field made of subfields? If so, what s the delimiter? Se°1°n EEEMT 17-"'{@

Ready o import e Comma 1&5R
Semicolon 4358
IE]S) FIRHE

Space THE

i

NOWnE W

JRInEr, EDIR

applicants, applicants_use_me
|Let's imagine you selected "authors” for agents in the previous screen. Suppose that the
1 - " - s PARROT PARROT
field for "authors" is made of several co-authors, separated by semicolon. FLORIDIFLORIDIE sl SANDERS PROBEL BIOTECH
|=> Please choose "semicolon” as a delimiter. - - INNE 5A; ! A - -
INST TEKHN KIB I ROBOTIKA PRI
MONOV

\Example: MARKOWETZ FRANZ,

|

(leave the selection empty if no delimiter applies). TS LAB ZA OPTICHEN ZAPIS T OBR
TS LAB ZA OPTICHEN ZAPIS T OBR




m Import Wizard

Dymamic network? (5. from 7)

Select Wizard

Select Excel or cev file

Select agents

Subfields in agents If wou want fo create a dymamic network, where is the field for time? applicants organisations only A
Dymamic netvork? Leave blank if the network is not dynamic applicants_vse_me

Options cited_count

Ready to import
| Works only for Excel files at the moment (not csv!). cpt;_codes_usem&

— R~ T

I‘—I\’ -~

2 BREES R
T [EERexcelfgR FNE=csv

Let's imagine you each of your data entry has a time stamp. You could create a network changing in
time, where nodes and their connections appear and disappear along a timeline.

2 time formats allowed: 1984, 2014-09-17 (but not 2014-17-09).

Dates (1984 ) but also durations (1984,1986) are allowed in this field. For duration, use the comma to
separate the start and end dates.




B Import Wizard

HEE

Options (6. from 7)

Select Wizard
Select Excel or cav file
Select agents
Subfields in agents

. Dymamic network?

. Options
Ready to import

create links between applicants use_me agents and links between applicants use_me agents.
|:| remove duplicates: lines that hawve exactly the same valves for both types of agents will be removed

0 FRARERBH < I LEAS
0 FEPRME SR EA1HE IT%MEEI’JE%E@%
D EFREE B BRERIERES

—[E—XERco-authorFESdELS




m Import Wizard

e

Ready to imporxt (7. from 7)

Select Wizard

Select Excel or csv file
Select agents
Subfields in agents
Dymamic network?
Options

Ready to impoxt

The conversion process will start when you click the "Finish" button.

A network will be created, where:

applicants_use_me are connected 1o applicants_use_me

Edge weight B4EEE MEIRA<Z EELSEconnection
Frequency JEER F—RELHIRARES

- The ed ge weight will represent the number of connections between any two agents

- Each node (agent) will have an attribute (called "frequency”) representing how many times this agent was present in the file.




m Import report

wource: Data tmporter (co-occurrences) Convert Excel and csv files to networks

Issues Report

Nodes Issues

/0, problem with line 81 (empty column applicants vse_me). It was skipped mn the conversion WARNING
/0 problem with line 160 (empty column applicants_use_me). It was skipped in the converson WARNING
/0, problem with line 161 (empty column applicants use_me). [t was skipped in the conversion WARNING
/0 problem with line 165 (empty column applicants_use_me). It was skipped in the conversion WARNING
ith i ' | ' ! WARNING v

Graph Type: Undirected More options. ..

# of Nodes: 5265 (@ New workspace
# of Edges: 5159 () Append to existing workspace

Dymarmic Graph: no
Dymamic Attributes: no
Multt Graph: no

BHFT D B %EE AT
1Z03import(co-occurrence) biblio.xlsxZR & &l TE A
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1L

hERYELE

» Force-Direct Layout JJ5|EfHF

- Circle Layout Elf.fm/E

- Geo Layout IRz
* Others
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\I_I

IEF

SHEGME

Open Ord

Radial Axis

Force Altas

Geolayout

758

Divisions

HE

Ranking

Hii

Complementarities

SRS

Geographic Repartition




S. Martin, W. M. Brown, R. Klavans, and K. Boyack, “OpenOrd: An Open-Source
Toolbox for Large Graph Layout,” SPIE Conference on Visualization and Data
° Analysis (VDA)., 2011

EREGR: Eh+EE

FTEMR: AR

ERAIN: D55+ EBHEIGE
EMIEE: O(N*log(N))
n[IEREFLECE: 100-1000,000(—EE)
{(EFEASEE (edge weight): 2

O(min)-1(max) E4EERFERIEE
Edge Cut 0 BETDEFHZZ
Mum Threads 1(min) core componentE=
Num terations 100(min)/750(default)
Liquid (%) Fixed time 1.2 BB EERYIFE 0(REIE)-1(EE)
Expansion (%) Random seed -27741084626251 ... A AR Bh S E e TR AR

Cooldown (%)

Crunch (%) BEAR# 2R E| EEE T A2

91

Simmer (%)




7 2 1 F Jacomy, M.Venturini1 T. Heymann S.and Bastian M.(2014)ForceAtlas2, a
O rC e t a S Continuous Graph Layout Algorithm for Handy Network Visualization Designed
° ° for the GephiSoftware.POLS.9(6):p.1-12
ERER: EEEEN,
LI Mmsrit e E R RE B As ER

Ig%ﬁ: /.J\TH% |__||\I:| N /\\\R}_‘_ \\l:l
Small-World
Scale-free networks

VNEREEFOIERYEDELR S,
KHZEHOMERIEDERD, BIRER)

SRR O(N?)
o iESEELEEE: 1-10,000(—=)
(FFBIE4SHEER (edge weight): 2
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ForceAtlas?2

7.2.1 Force Atlas [P baaas

~I/Force Atlas

Inertia . EMEEUE] ERRET BiE=])

Repulsion strength ELFF%:E}_E._

Aftraction strength . u&% ﬁilnig

Maximum displacement SAPE, [RElE—EEipIERE, YRS D BiEs R IERtBEE IR+
EEEEIIACEN LSS, TESRZERE, SREENE)
Autostab Strength BEitsElse R E (BEEEIREHIIRE)

Autostab sensibility . HEaEDEEERE

Gravity BN EUE epEsmFOEF)

Aftraction Distrib. %5 | jjgj\qiﬁ

Adjust by Sizes KRR T AR e R AR EE

Speed : J\E g
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7.2.2 Force Altas2 W=E=FE—hEE % V.1

oux| =

Force Altas Force Altas?

-/ Performance

Tolerance (speed) 1.0 OISR ERRE, BEIBER!, [NER1AFE
Approximate Repulsion |:] EEEE%ET_LjC, Tﬁ/ﬁkﬁﬁj{.{%

Approximation 12 Ba rnes-HUtiBE A& {=(tHY0

I_ITun'ng

HET BERAZET B

Stronger Gravity

Gravity 100.0

=/ Behavior Alternatives = k510 BRADO {EH

Dissuade Hubs fEg 4tk Al
Linlog 4t  HI  (EORESENES

Prevent Overlap
Edge Weight Influence 1.0 e —(EELE S/ S, 0=388 94

=I/Force Atlas

Repulsion strength 1000.0
Attraction strength 10
Maximum displacement 1000
Auto stabilize function [ ]
Autostab Strength g0.0
Autostab sensibility 02
Gravity 300
Attraction Distrib. ]
Adijust by Sizes
Speed 1.0

7




7.2.3 Multigravity ForceAtlas 2

|=/Force Atlas

Repulsion strength
Aftraction strength
Maximum displacement
Auto stabilize function
Autostab Strength
Autostab sensibility
Gravity

Attraction Distrib.
Adjust by Sizes

Speed

1000.0
10
100.0
O
80.0
02
300

10

|

|=/Performance

Tolerance (speed) 1.0
Approximate Repulsion [_]
Approximation 12
(= Tuning

Stronger Gravity ]
Gravity 1000
|-/ Behavior Alternatives

Dissuade Hubs ]

Prevent Overlap

Edge Weight Influence 1.0

Threads number

=/ Performance

Tolerance (speed) 10
Approximate Repulsior [_]
Approximation 12
=/ Tuning

Scaling 20
GravityX Scaling

Stronger Gravity ]
Gravity 1.0
[=IBehavior Alternatives

Dissuade Hubs ]
LinLog mode Il
Prevent Overlap il
Edge Weight Influence 1.0

IKFEE
FEHEH
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7.3.1 YiFan Hu

wow x| =

—!Yifan Hu's properties

Optimal Distance

Relative Strength 02
Initial Step size 200
Step ratio 095
Adaptive Cooling []
Convergence Threshold 1.0E-4
-/ Barnes-Hut's properties
Quadtree Max Level 10
Theta 12

il (BIERE: BE!, BEURESEOE. BEl, EREHIE

ElEpal=ll ({5 E A (repulsion)Bd D};ﬁ?,l(attractlon)ﬁlﬁjjzl;lﬂﬁj
VISR BEESER 210

SRR ES T TEEAHES TS, stepsizefItLR
FRiEadoptive cooling

TEEREI A BREIEE, PISE TR

MY BRAREE: BYal. FER!
Theta 0: EYE!. IEWHE=RI
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/.3.2 YiFan Hu Proportional

BRI TUAITIREEE YiFan Hu 8L

ZRER

B EFEVECE LA A& (proportional displacement) B3 =UEST
128, JLURERARNELSE
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Fruchterman, T. M. J,, & Reingold, E. M. (1991). Graph

7 '4 F r u C h te r m a n Re i n g O I d E)Xr;\évriiré%cbey E?(rﬁ)--Directed Placement. Software: Practice and

BRI TEERE +HE
EHEE: O(N?)

EEEIEECE: 1-1000
(EFEE4EHEE (edge weight): B!

o x|

Fruchterman Reingold

e

=/ Fruchterman Reingold

Area 5000 EH R EIREER/
Gravity 30 ﬁﬁEEEEQEP’B\EE%EE"J*Eg
Speed 10 ;E%;Z_E/REH,JL}_‘_
e, BEE!
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7.5 1Circular Layo U e et copi e e 2, 2013
S URIBES BB (D, Degree.. ) HESIREITY, BESEsEsELE RINNT
JSTEE: O(N?)

nESEELEEE: 1-1,000,000(—HE)

: Layout

ircular Lapont

o

= Circle Properties

Fixed Diameter [] Eﬂ%&.{%g &
5000 .{%E1<«H |5 }-‘-EIIJ %lﬁ(ﬁ%g)

Diameter zize

Order Modes by (decreasing) Node ID

=/ Mode Placement

Node Layout Direction Comnter Clockwise kk@ﬂj H IE r_ E’JTj_ |-'__| . EHj’fi\ | H—_ﬁ%
Prevent Node Overlap iE\ij EEE (Qﬂﬁ"j f_?,“\,fF ixed
Diameter[@iFEFR)
H—{EEEHIEERE
BEFENLEHE

= Transition
Enable Transition

Transition Steps




Dmal Circle Layvout

o

=/Node Placement
Upper Order Nodes Outside ;Ei‘ﬁ’éﬁ,@.ﬁﬁ%

Upper Order Count 4 %’Qfﬁ@hﬁﬁ&ﬁ%&
Node Layout Direction Comter... « W[EVAEEEE

=/Transition
Enable Transition []
Transition Steps 1000000

=/ Sorting
Order Nodes by Degree

Normal

Upper Order Nodes Outside

100



/.5.3 Circle Pack

wourx| -

Ctrcle Pack Lavout

ﬁ |> Run

—/Hierarchy

Hierarchy1 Modularity Cla. ..
Hierarchy?2 No Selection
Hierarchy3 No Selection
Hierarchy4 No Selection
Hierarchys No Selection
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7.5.4 Radial Axis Layout

STEAIN: ISEEMKEMES AR, BRSNS A — BT EERRINAGTRIEER, LALAEHE
ERER: BRERSEERHEEEESIS, EMmERSEZERIEIEME(homophily)
BMIEE: O(N?)

o ESEENESE: 1-1,000,000(—H )
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Fadial Az Laynout

=/ Layout Tuning

Scaling Width e R 2 RIS E

Rezize Nodes

Node Size ! BT E B EAIAR/)N

=l Axis-Spar Control

Knockdown Axes/Spars %JZ//I\ EEE H"Jgﬁﬁ( = ;)EJZ//I\ ﬁ?ﬂ%ﬁ)
Number of Axes/Spars 2 EW&%%ZEEI ( — EI:EAREU%U %%gﬂ)

Knockdown Range Top Range ;}EJZ//I\%’E tOp\ mlddle\ buttom
=/Node Placement

Group Nodes by Out De gree EELABRVETE

Node Layout Direction Comnter Clockwise IS ENalE

Order Nodes in Spar/Axis by Node ID $EH A E’\J’éﬁ,ﬂﬁﬁ F§ 1) EJ%_

Ascending Order of Spar/Axis |:| $EH E"J}"%H |5§ U” EJ_‘%_

Draw Sparaxsasspral W | 5O RS
= Transition EE@ i%_)?zﬁfﬁ?i\ﬁ$2|aﬁﬂ H,‘JE:%:IE
Enable Transition ﬁ&_ﬂES'Z;% EII‘JJ\\@”E%U?E EJ

Transition Steps ﬁg%gﬂgiﬁgﬁﬁ
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/.6 Geo Layout

{E AR R R E AP RS HEIEE RN
BMER: O(N?)

— o |d Label Ing Ingx lat laty
o ESEEEEE: 1-1,000,000(—HE)
0 0 -92.2244 T[ZSEY 34.72944 TIZSE
Tr— 1 1 -81.4422 40.91611
2 2 -73.8 42.73333
Scale EEEEIGRAIA/N
Latitude lat EE
Longitude Ing ,%Tég
Projection Mexcator *ﬁ%ﬂ?ﬁ?ﬁ (Mercator%-‘ﬁ}%)
Center BEREGHC

S g g e
Looping j:\—.l',%ﬁﬁ'f__l'liii% 104



/.7 Event Graph Layout

MIPRARILC RN, SRS EENER—E&R L

—iE#\ertical Scale+ Jitter Tolerance, A= iEE&EH

Event Graph Lavout

i

-/ Time Force Layout

Scale of Order 400 EHSI?EZFEﬂ EI‘JEE%E
Order Modularity Class o HEFR B

Set Vertical Force s 2B FRUEELUE (MRS EREET, WRAAEIHR)
Vertical Scale 10 AFAEAEHY ED BRI L HERE VTR E

Strong Gravity Mode |:| Eﬁijﬂﬁfb

Gravity 0.1 Ejj ?;I_E}J""'E

Jitter Tolerance > ﬁ% = BaE.

Threads ; %Eﬁ% RTE B B AR ARG B AT AT ISRV ED RAENE
Center |"|:ﬂ |:|:| /B\gé;E< E..I—L\/UEﬂ(qZEEE Jj: HIE] 1?[%59@5&6%@% 1: E EU\EJ\JE
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7.8 MDS Layout Multi-Dimensional Scaling 4R,

5T EHRE RS RS IR AR B B S o i
R EEEREERAFRUEERE

i

Statistic>Multidimensional scaling
Layout> MDS Layout

MDS Layout

o

'=/MDS Layout
Network Scale
Dimension 1

Dimension 2
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7.9 Isometric Layout

lsometric SFEfAIIRES

—H#EFEEIR=4EYIREAYTTE,
_1|%J;7|‘E$E i Z AT E I
Tt BT AR A SR AR A AR 1 208,

i¥= Data laboratoryf9& BN RS [z] EX: Degree [7]
TR

—Computed Z-Level

¥8:% z max level=2

: Layout

[sometric Layvout

o T
=/ lsometric Layout

Z-Maximum Level 1 j:xﬁj'ﬂl__”} b)ﬁgﬂ M

Z-Distance 10 ZFEﬁH/JEE%E Tr Y it!

Scale 80.0 ’ﬂﬂ“*?ﬂmjtd\ 1. 7EData Laboratory# & AZE
Horizontal Z-Axis O IR EY 2. &R Isometric Layout

Reverse 0-Level Origin ] /MZ EEE Oﬁﬁyl'\j:xﬁj' 107



/.10 Network Splitter 3D
Lyour x|

Network Splitter 3D

J

='Network Splitter 3D

Z-Maximum Level ?ﬁ%ﬁﬁ"] B%@ %ﬁ
Z-Distance Factor B%@ZFE? EII‘JEE%E
Z-Scale EEREAFAS /N

Alfa . IEsEfAE0-360E

Frutcherman Reingold+3D
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Average degree=edges/nodes

Degree f2E =indegree+outdegree
Out(put) degree gz grmupgimeny
' Node A degree =2
Ex: ARE-MRER(HEZRTF)

In(put) degree

node

@) Weighted Degree fII{EFEE
W=2 W=1 E—fE [HEGEr=SBEE] mE
@ @ Node A weighted degree =1*2+1*1=3
Ex: T3 KE-MMEEH(EIFSIR)

(A Directed Graph BRE&E
W=2 W=1 weighted InDegree Node B =1*2=2

@ weighted OutDegree Node A =1*2+1*1=3
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Graph Density

Graﬁh Density
e total number of edges present in the graph

~ the total number of edges possible in the graph
 Directed possible edges= n(n-1)
« Undirected possible edges = [n(n-1)]/2

Density settings

Density
Measures how close the network is to complete. A complete graph has all possible edges
and denstty equal to 1.

() Undirected
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Network Diameterdga 51

Graph Distance settings

Distance
The aversge 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. (1e. How far apart are the
two most distant nodes).

[ | Normalize Centralities in [0,1]

2 mc;d FRL D OEE

J\z]:%m n\I:l .Er‘_—l

Betweenness Centrality: Measures how often a node appears on shortest paths between nodes in the network.
Closeness Centrality:  The average distance from a given starting node to all other nodes in the network.
Eccentricity: The distance from a given starting node to the farthest node from it in the network.

o
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Network Diameterdga 51

Distance
Eccentricity
Radius &

Diameter BH1E

the path of pair of vertexes
the shortest path of a single vertex to the farthest vertex

minimum of eccentricity
eccentricity = radius — central vertex

maximum of eccentricity

eccentricity = diameter — periphery vertex

*weighted graph diameter the hops of a vertex to the farthest vertex
*If the network is disconnected — the diameter is infinite R X

Eccentricity(A)=3 = Eccentricity(F)=1
E(B)=2 E(G)=2

E(C)=2 E(H)=2

E(D)=2 E()=2

E(E)=3 G H | Diameter=2
Diameter=3 Radius=1

Radius=2
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Average path length

the average number of steps along the shortest paths for all possible pairs of nodes.
BN R Bl BEE A R AR IS SR RE (BE SRR S R EAAM/ESE)
It is @ measure of the efficiency of information or mass transport on a network

from to path | length

a 1 2 1,2 1

1 3 1,3 1

1 4 1,2,4 2

e e 1 5 1,2,5 2
2 3 2,3 1

2 4 2,4 1

) © 2 5 2,5 1
3 4 3,24 2

possible edges = 5(52_ D =10 3 5 3,2,5 2
4 5 4,2,5 2

Sum=15 Average=1.5 114
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Network Diameter > Betweenness Centrality

r|= AR EEROE)
. EREEZ BRIRES S BB E — R RAYSE
—SHIERY ELL;zﬁﬁﬂauﬁa@&Hmﬁﬁﬂa M@

Cp(i) = Z 9ix()/ gk
j<k
g/k(i)=the number of geode5|cs that actor /is on
j k MERELZ @R | BISRRE R REN

g/k = the number of geodesics connecting jk

14T | k M BRI ESRAS R EEY

116



GephiEFF1E1E
Statlstlc =T

8. 3MEAREAENELFCME
?%‘EEP/L,\'E



Network Diameter > Closeness Centrality

Closeness CentralityizimCvE
(directed graph)

I\
CC)=~5ayy EOMMIEREIAE— Bl

Xy
EF. %EELEIFTE el S IEREARRN 2 I8N

B ARFEEEN, FERRAMSE(ERELE

I EB AN REE S EE R AIEEREE
F—&MaA@EEzEa Ot S R EEA AR N Z BRI E B a2,
B2

(MARRRER, BEhOEs, @SS

QRSEE, B OtHE, BEZEER
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Modularity

Modularity settings

Modulaxity

Community detection algorithim.

Rﬂndl:l]-ﬂﬂf' Pooduce a better de lZ:lZl'l'l'lIl:r_?iﬁEl]'l but moreases ¢ l:l'l'l'l}'l'll‘t:i.ﬁl:ln e Eﬂbﬁgﬁj\ﬁ$iﬂmﬁgﬂ%ﬁaﬁ

T < o elTe 1|r;..'-"r > = = 1]
Use edze weight REJEShibenides
Lowex to get vnowe cormmrmuoahes (srraller ones) and aghey than 1U to get less
cormrmmhes [_-bij_:j_'_r':l' l:l]'lE'_'_-:].

<1 AN o B
>1 iR D EF4EER
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Girvan-Newman settings

J

Girvan-Newman Clustering

This plugin was developed as
part of a practical internship
at the university of Hagen at
the department of theoretical
computer science.

Shortest Path Betweeness Era v SHE AR
respectedge type (BB S IRNE ST I

—

respect parallel edges [y R EpC:F = Rudyl/Il ]

Modularity S SEAT BHEANQE (BROERIRESE)

respectedge type R eyl R =1l

respect parallel edges EEWITERE — REStE
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Multi-dimensional Scaling

.ol Di
N .
3D y pimen® "ension 5
i - F -
i (X1IY1I Zl),’/ q 9
] ,/, (Xz, Yz, Zz) m 6
£
()
v 7
)
)
L ) 4 &5
© ’ o ) 4
v @
v ©
o
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Multi-dimensional Scaling

LAEBE RIS #E 2= il S IRETRHITR(L R RS
EnEArEEE i MUFRARIE RS

Multidimensional Scaling se

Select the number of dimensions for the resulting configuration: BESEIEA=1 NN I I==y==PiDI:1R]D)

3040506 O7T (O)8 (OH9 10

Treatment of edges: Treatments of distances in stress calculation:
BP RS RIERH AR P R B LR IR R B T TR
(@) Don't use edge weights Downweight large distances and upweight small one

Edge weights as distances / dissimilarities RISk (@) Weigh distances equally

Edge weights as proximities / similarities  [Ri=[[Wkjes EP R IR S
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[ 1. AttributesgnELE 4%
- & gtﬂibu'fes 2. DynamicE)Ré
ynamic .
Edges 3. EdgesiEss
Operator 4. Operatorig{E
Topology o
saved queres 3. TOpOIOgyT'E*%%
6.

Save Queries f#E{FEmEElR{GF

Queries
Sl o T Eie Weig

Edge Weight Settings

{RHFIEE |
10

Filter R SIRMHFRIGELREBES=E L

Select {RERREAB4E EINAS T SIS BAERHR
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Attributes

Dataset: school day

1) Equal: ZFpiEmERG

2) Inter Edges: EFEEAEDEHEE —FEHIAEB(within)ELs
[inter edge within a group]

3) Intra Edges: AR B EEZEISEF(across-group) BUELSIRE
[intra edges across-group]

4) Non-null: [EEE{SREVER{E(missing values)FIEIESEELS

5) Partion: ZEERIEE M (node) AT ERABLS AR A

6) Partion Count: FlREPERE(node) REmEEZ D HTHIFEHES

7) Range: EEE# (edge)HBMHEEE AR SRR RIS ERELEE

8) Filter by label list: FI|FHEE S A EFEIEHEE, Drest- %%

= Ak /— Ao 3BE

SHEISTERDELEITATIE a label, a row LuEielRes

1819 129




Attributes 1) Equal

Filters X

| Attributes
=0 Equal
7 e e ] O EEEHROBL
: ﬂ"“:m @ EANEEmERES: 1AGR) Z TOK
- ® Bi=Filter

_i_F Queries

H"I I Equal (classname)
|+I i Fjlter b_,r]r,‘t
Equa.'l (clasmame} Setl:lngs
Pattern: 14
[] Use regex

ERERFE

Select i Stop
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Attributes 2) Inter Edges

Pners x| =

Reset‘ B L A

[+ 2 Egual

= 2 Inter Edges
T classname
T gender

b 0 Intra Edges

T gender
=T Equal (classname)

Inter Ed ges (classname) Settings

B 2B (10.59%)

B —FEFHIAER(within)EE4s,
B MRS HELE R B AIELE a1

st

)
ol
N




Attributes 3)Intra Edges

e x| =

Reset‘ B & A

. Equal
<0 Inter Edges
T classname
T gender
. Intra Edges

[
E BNt EIEEE(cross-g roug)zﬁaﬁ %=,
=

63\ \,Z‘.Fﬁlﬂ EIJ n\|:| 1% kY]




Attrlbutes 4) Non-null

—

Nodes Edges |
Unique Pamuon ReJﬂung

;
Type: |Undirected | Color B Weight: | 112 ||Reset | NI MR ¢

-2 Attributes
gender i @

WM (47 26%)
W (46 41%)

o = = =

@@

[

Layout X

---Choose a layout

Non-null {gender)
@  Parameters
@ Drag subfilter here

S ey o
g
=g
“

| A~ A- Arial Bold, 32

SEIEEIRA(missing values (RS
T BIBEN A, R B

/”"I'

17’ ED :\\‘E 133



Attributes 5) Partltlon

___| ||:||:|
;.l_\

=+ 0 Partiton
O @l 1-name (Node)

I gender (Node)

. Queries

47 Paxtition {classname)
=T Non-null {gender)

4@  Parameters
@ Drag subfilter here

Partihion (classname) Settings
Wosooss

Woeooss
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Attributes 6) Partlon Counts

Partition Count (classname)
Partition (classname)
Non-null {gendex)

#-&  Parameters

..... @ Drag subfilter here

Partihion Count (classname) Settings

-
!

Select i Stop

I EEU\%@E%E% W?EI’J?EJ? g,
_JfEfol:—:jt B EE/ NV ED -




Attrlbutes 7) Range

A ’
./H‘.cﬁ

ZEH4E (ed g e)ly

I gender Soonz (Vocs

= 1 Range

i count Integer (Edze)

I duration -oecer Eoos

I Filter by label list
Dymamic

Edges

i Edge Type

¥ TArme Wainht

Queries

¥

Range (count)

4@  Parameters
Range {count) Settings

LIRSS E

EPEGEE
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Edges

Dataset: Multigraph Example

1) Edge type: -Eﬁerﬁu\ GlEEEEres

2) Edge Weight: FIJF

3) Mutual Edge: ’g’ﬁ?ﬁ%[’j@i

4) Self-Loop: FZRREFELAIE

AIEE(EANES

HEAS(E

I=)

FHEAS
(EREBERELS
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rd

Edges 1) Edge type mrmarmmames

Fiters X |Statistics |

Reset ] B 2 A
| Library
& Attributes
= Dynamic

Edge Weight

Mutual Edge

Selt-Loop
Operator
Topology

Saved q ueries

I Queries
Edge Type Settings

Arial Bold, 32 Select & Swop
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Edges 2) Edge welght

M RE S I EmE R EHE

RS Saved queries

G438 e '
T o BB

KA
o s

€ p—— > : W ¥ 4
CRIRE 6 - f PN e
= 4 Queries
P R @ 7 Edge Weight
Ly *(-l) KA
Edge Weight Settings

0521

Sense_and Vsihi] ity

| A- A- SimSun, 32 | m:
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Edges 3) Mutual Edges

. Library

B2 Attributes

G- 2 Dynamic

@ Edges
I Edge Type
I Edge Weight
I Self-Loop

[#- 2 Operator

#-2  Topology

w0 Saved queries

EPIZE[ER, (EREERES
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Edges 4) Self-Loop

s Rese1|E B M~

| Library
[ Attributes

[+ 1 Dynamic
Iél 1 Edges
¢ Edge Type
T Edge Weight
ﬁ ¢ Mutal Edge
T
I;:I . Operator

Iél = Topology
b 0 Baved queries

ZIRRTE R B IR

—EIREDELE CER CHYES

— R E A H I IMNBEASEI A= H R
(BREGEEFMEHEENES)
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Operator

Dataset: school day

1) Intersection: &mEEas Y EPEL
+Attribute>PartitionCounts>Degrees

2) Mask(Edges): EmEIFEDLEIES

3) NOT(Edges): AREEFEES +Attribute>Inter/Intra Edges

4) NOT(Nodes) : FREIFERIES

5) UNION: Bf&eREZEERIEIRG +Attribute>Equal or Partition
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5) UNION+Equal/Partition

!Reset’ B3 A
S e S ———
v T Degree “-rocc
v T Eccentricity ©
w ¥ Harmonic Closeness Cent
I Weighted Degree - -
I classname Soooc
i ¥ count Integer (Edz
i ¥ duration Intezer (Edz
o T gender Sz OV
Inter Ed ges
Intra Ed ges
Non-null
Partition
v T Betweenness Centrality (0 o

, > 4} Equal (classname)
) & ?N;(:rﬂﬁon@lam) : - Pﬂl'htlﬂll (Elﬂﬁﬂ]ﬂ.l’l]ﬁ)

#- T  Equal (Degree)

@ Drag subsilter here : - Mutual Edgﬂ

veries

Equal (Degree) Settings +- SEH‘LDDP

Value pa-s

— - @ Drag subfilter here

e
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Saved Queries

Filters X

. Library
+ Attributes
Dymiarnic
- Edges

0 Saved queries
'] 1B 2B F intrs edge('classname

Remove
Rename
Save

Duplicate

i Stop

5ohk N5
Saved queries HIREFHERRES

O BEENENHEES
Ex: 1BEE2BMvIIZz[a)E22R1ERRIA
Partion >1B and 2B

+

Equal(gender) >F [5218#%0K]
0 WEFEEAENOE, BREE

TR —EEBQueriestREap
#1F2ISaved Queriesgi i £7p
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