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Overview

I
Importing files that have millions of links
Creating subsets of data using:

— Components
— K-cores

Selecting which measures to run in reports
— Identify memory and time intensive measures in ORA
— Do not compute them in reports and charts

Selecting networks to analyze in reports and charts
¢ Selecting sphere of influence and paths to visualize
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Large Scale Loader

.
B o 030 L LW RS s meeT=iEEs) o Imports delimited files

[File] Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

G opentiiatiewo. G0 (e.g. comma or tab

g farge Scnle Load 22- o Meta-Nietwork Loaded # x | e
SN s ol — g separated files) that
[ Manage CASOS Database... Meta-Network Time Click to create. (@) pate Period H
s T contain hundreds of
Text to Network Wizard. I Generate Reports. “#2. Visualize ~ | | J Measure Charts. ml||I0nS Of |IneS
B Save Meta-Network Crl+S  General statistics:
B Save Meta-Network As. . .
] e il » File\ Large-Scale Load
Exit Node count:
E |
Total density: |
Link statistics: i W
Al links:
All link values:
Non self-loops:

Non self-loop values:
Seffloops:
Selfloop values:
Component statitics:
Isolates:

Dyads:

Triads:

Find: © OF] | warger: <

Carnegie Mellon

Large Scale Loader: File

22 Large Scale Table Importer — — — —— =X I GO to the Day 6 folder
e called Large Scale

Select a file to import

D:\Matt. Benigni\(rimmed_friend_edgefile.tsv -
e * Browse to the file:

i trimmed_friend_edgefile.tsv
sz e e The first 100 lines of the

21
32
a3
5 & 251477464 284991023 1
65
76
87

1 mindex"  "Source" "Targec” "weight'
201275384 1273202848 1

>

sessseses s21as1sa0 1 file are previewed
e Click on Has head
I, memsms s ick on Has header row
Bl mss e » Use the controls at the

Y ey bottom to view other

17 16 221451530 725028908 1

[DLoad alnes  Firstine: 112 Lot ne: 1002 portions of the file
B fn
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Large Scale Loader: Columns

i
— =X

E% Large Scale Table Importer

This tool is for loading a
single network

Each line of the file will
create a link from the
node in the source column
to the node in the target
column with the specified
weight

Large scale files will often
integers or longs (big
integers)

Select the type of data in
each column

Columns
Specify the contents of the columns to import
Source column: Target column:

Weight column:
"Source"
LONG_ONE_BASED

~ | LONG_ONE_BASED ~  NUMBER -

|Agent v Agent ~

Labels are node indices: Labels are node indices:

Max label: |0 Max label: |0

Specify how to create links from the file:
Create directed links [] Create self-loop links

Carnegie Mellon

Large Scale Loader: Columns

E% Large Scale Table Importer

The weight column is
optional — it is more space
efficient to not have

Columns

Specify the contents of the columns to import

Source column: Target column: Weight column:
1 v 2

T ENONEE d T .
LONG_ONE_BASED ¥ LONG_ONE_BASED ¥ NUMBER v Welghts
|Agent ~ | Agent =)
e Choose at the bottom

Max label: |0 Max label: |0

whether links are to be
considered directed and
whether self-loops should
be allowed

e Click Next

<’ Specify how to create links from the file:
4 Create directed links [] Create self-loop links




<Your Name>

Large Scale Loader:

Node Degree Analyses

B — ——— —— &=le The main idea when

e | handling large scale data

J \ | is to pre-select what you
want to load

155 Use link weights

Farsing Errors

Out-Degree Weighted | In-Degree Weighted | Total-Degree Weighted

Rl e Select Node Degree and

o et | o o Analyses let you identify
e — M= nodes by degree,

N — s i component, or k-core and
SN — | load them

L the Compute bar

1739 3057 ad

P T e T v e The nodes with highest

ot~ ) (o ][ n degree are shown and
statistics are shown on
the right hand side

Large Scale Loader:

Component Analyses

8 Large Scale Table Importer I — — =se Network components can
aralvses also be investigated

] e e & Click on Components and
e e a B o |[] ot 12 | then the Compute button

i mww e Statistics on the number
=N > > S o 2 of components is shown
e s ’ ’ 55 e on the left
0 Ce o ea o | arger components are
EHE o i ois listed with information
ST e e T T

oo Al [ SeleciClor Vile 0/ 22 Selcat, 22/ 2 sl e Select a component and
: click to Save or Add to
interface

Save selected components
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Large Scale Loader:

K-Core Analyses

e Network k-cores can also
Anslyses be investigated

| st e Click on K-cores and then

<— Node Degree | K initial: = K increment: 10/2/| Degree: TOTAL ¥ | [] Use link weights >
the Compute button

/| Compute k-core component count
N P! P
£ Compute. |

23 Large Scale Table Importer s — — ]

I .
| Jcegree  ~ [nodes ~ [Components v |Link count + |Linksum |Density ° Each k—core detected IS
602 1813 1 068765 068765 0.294729 B H
: 612 1772 1 943913 943913 0.300611 Ilsted
: 622 1731 1 0918690 918690 0.306602
] [e32 1689 1 892343 892343 0.312804 N h k_
0 642 1649 1 866908 866908 0.31881 ° Ote t at cores are
652 1602 1 836523 836523 0.325951
ler : subsets of each other
] 672 1452 1 737333 737333 0.349728 . .
] 682 1382 1 690079 690079 0.361312 — D K
] 692 1315 1 644152 644152 0.372509 ii‘ ° enSIty Increases as
702 1161 1 536933 536933 0.398342 v H
0 e increases

[ select/Clear All [ Select/Clear Visible 0/ 71 Selected, 71 / 71 Visible

e Largest k-core is k=702
with 1161 nodes!

e Select k-cores to save

Large-Scale Techniques

e The following slides are techniques for trimming data
within ORA’s Network Editor using
— Node degree
— Components
— K-core

10
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Node Pruning by Degree

82 *ORA-NetScenes 3.0.99.53

- e (Ehy

A 3855|8838~

\]rue Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

Meta-Network Manager # X | ¢y

-333- Snowball - Union
wve Uisttng £ a0 12020
e Tt 228 218716
s
*g° Agent x Tweet - Sender
*2° Hashtag x Hashtag - Co-Occurr
*2° Tweet x Hashtag

*2* Network: Agent x Hashtag # X \

Info | editor.

Network Name Agent x Hashtag

Source Nodeset  |Agent ]

Target Nodeset |Hashtag ]
(2% Visuazeths etwork] [+ Visualze Only tisNetwork

Properties ‘Symmetric (undirected links) No selfloops 7] Binary link values.

General statistics:

Source count: 13450 =
Target count: 12020
Density: 0.00025239
Symmetric: WA
| Unk statistics:
Alllinks: 40803
Allink values: Binary.
Non self-loops: 40803
[ Hon self-loop values: Binary
self-loaps: WA
Self-loopvalues: /A
‘Component statistics:
Isolates: 10066
<« il 3 -
uade: n
Eind: ©0F ||l 1 »

Load the Snowball data
which is Twitter data
about NATO and Russia
in the Baltic region.
There are 12020
hashtags

There are 13450
agents

Select the Agent x
Hashtag network

Click the Binary link
values checkbox
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88 *ORA-NetScenes 3.0.9.9.53

- -:—Eﬂ

A3 |AA[8888~

|| File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

Meta-Network Manager # X | »px
(= 233~ snowball - Union

o Agent : size 13450
© Hashtag : size 12020
sa0 Tweet : size 218716

headlgent x Hashtag

*2* Network: Agent x Hashtag # x

dror]

Convert Links Trim Nodes Row Nodes Column Nodes [Display Options|

Q and v [Q

©  Numeric linkvalues ~ hes ~

“+ Agentx Twest - Sender [ JoaroloAl. [ 6PBquiz ||| Marzecss Binary link values
Hashtag x Hashtag - Co-Occurr 4 1 2
T ey e - ; i Owmouam [,
L] adzgb o o 1 V' Display c{pisplay the sum of t
[rysol o o o
| [ WosstyiA~ 0 0 o Change to listview |1
Stensave..| 0 0 o 0 0
[ annakubist o 0 o o o I
(@] o o o o o
0 0 o 0 o
0 0 o 0 0
Bl ) 0 o o o
(=] o 0 0 o o
0 0 o 0 o
0 0 o 0 0
) 0 o o o
[ hewsWe... o o o o o
| Gaiejepl 0 0 1 0 o
Zweetab... 0 0 0 0 0
[ kwiRobert o 0 o o o
[Jwarmian... o o o o o
eakay..| 0 0 o o 0 a
< | i I @ S
Find: © O ] | Rows:0/ 13450 Selected, 13450 / 13450 Visible _ Columns: 0/ 12020 Selected, 12020 / 12020 Visble

Node Pruning by Degree...

Use Display Options to
show row and column
sums

The column sums give
the number of distinct
agents that use
hashtag

“Distinct Agents”
because we made link
weights binary

12
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Node Pruning by Degree...

T
82 *ORA-NetScenes 3.0.9.9.53 - - ) Sort the COIumnS from

|| File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

N IERF VLT high to low by column

Meta-Network Manager # X | g | *° Network: Agent x Hashtag # x o
& £22- Snowball - Union [info] Edtor | sum
- .::ﬁnnm Convert Links Trim Nodes Row Nodes [Column Nodes| Display Options
e 218716 EY and ~] O, | Sorthigh to low by column sum - ° N t th t N ATO PS
e e [ [Owo [[ies | Sotlowtohighbycoumnsum || ote a , P15,
- Co- 146 120 H
- oo | [T SAwZbymodename | Trump, Russia, Poland
[] 1 Sort Z to A by node name 75
0 R — | are used the most
1 1 Un-select all column nodes |
: i weammsmoesses o \We will reduce the data
0 0 Hide selected column nodes ] I . .
z g Sho;/onlysele(le:columnnodeﬂs ] I S|Ze by removu’]g
0 0 ‘ ‘ ‘ hashtags not used by
: : : : ; many agents
| K T am : : :
Find: © 06 Rows: 0/ 13450 Selected, 13450 / 13450 Visible Columns: 0 / 12020 Selected, 12020 / 12020 Visibl

13
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Node Pruning by Degree...

T
" === » We will reduce the data
These are degree statistics for the currently visible nodes: SlZe by removlng
court 12020 hashtags not used by
5 many agents
e e Use the Column Nodes
Select nodes with degree: \ SeIeCt CO|umnS by
lessorequals v /10 sum (|n—degree)
¢ Dialog appears showing
the distribution of
agents using hashtags
e Minis1
e Min + Stddev ~=10
o Select these “low”
degree hashtags

&5 Select Nodes by Degree

14
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Node Pruning by Degree...

B
.SX'ORArNﬂScenesSD.E?.Q.Si - ey SRS - S——— | E] | ) There are 11469

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

R YT columns (that is,

Meta-Nletwork Manager # X | » x | °3* Network: Agent x Hashtag & x |

=832~ Snowball - Union nfo] Editor h ht ) I t d
: ashtags) selecte
a0o Hashtag : size 12020 Convert Links Trim Row Nodes Column Nodes Display Options
a0 Tweet  size 218716 Q

EREEC o ILN. e w || * Theseall are used by
xnasnugxnmmg-m-ocm 7;?‘:'5“ :::;I::l,:ldzjdes 1 12 1: 10 Or fewer agents
Use Nodes \ Delete
| selected nodes to
| remove the hashtags

I 551 hashtags remain

i »

Wosatyla... o | o |
Stanisiaw... Deleteselectednodes | o | 1|
annakubist Delete un-selected nodes

0

Tomasz._..
I [ awidce...
zdrapkasa |
chiefrobe...
[ Ania_PL_DE
[ aneczka0?
Newswe.. |
[ cziesep!
| 2tweetab...
[ KwitRobert
varman... |
[zcuk..
g ) . /

Find: © O | | Rows:0/ 13450 Selected, 13450 / 13450 Visile (mmmns: 11469 / 12020 Selected, 12020 / 12020\

o N
[T
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Node pruning by K-Core

[ ]
B8 *ORA-NetScenes 309953 11 A IR TS R ] e e Suppose we Want to
File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help ﬁnd the supe r-

R[50 |AA[8388~

Meta-Network Manager # X sox | °T° Network: Agent x Agent - shared Hashtag # x oE
e connected groups

i otk [ o e o Comodes Dt Otions within the Agent x

et : size 218716 Q e And v -

b
R Femove podesi core b} oo Agent — shared

“3* Agent x Twest - Sender [ 1001ptsPL e network to a particular set of k-core
5

*3° Hashtag x Hashtag - Co-Occurrend | || adagh Remove self-loops (diagonal) E hashtags

7 Tweet x Hashtag [ Tysol Remove all links
| Wosztyl... °
e = ¢ These are agents
talking about the same
| things

e Use the menu Trim \
Remove nodes by k-
core

Tomasz_...
DawidCe...
zdrapkaaa
chiefrobe...
Ania_PL_DE
aneczka0?
NewsWe...
dziejepl
2weetab...
KwitRobert
warmian...
szcauka J..
UlkaRobin

i ) @ f

© © | || Rows:0/ 13450 Selected, 13450 / 13450 Visible Columns: 0 / 13450 Selected, 13450 / 13450 Visi

16
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Node pruning by K-Core...

r - — — - M
E3 Filter Nodes by K-core ﬂ
—
Choose how to compute the K-cores:
K initial: 2[%]| K increment: 112 Link direction: TOTAL -
| "] use link weights i Compute |
k-degree = |Nodes ~ |components ~ |Link count = [Linksum = |Density -
|| 206 517 1 96670 373106 0.362369 o
|| |208 510 1 95230 370344 0.366848
L j210 462 1 85520 353562 0.401536
Ll 212 451 1 83216 347808 0.410032
L |214 448 1 82582 346460 0.412382
| |216 446 1 82154 345644 0.413937
| |218 414 1 75298 328132 0.4403806
| |220 320 1 55956 292130 0.548158
L 224 252 1 41730 261484 0.659742
| |228 245 1 40176 253692 0.672064
L 234 240 1 39040 246444 0.680718
L 236 239 1 38812 245036 0.682325 =
L |238 237 1 38340 243128 0.685475 ‘il
290 146 1 21170 159268 1 =2
[ select/Clear All [ Select/Clear Visible 0/ 115 Selected, 115 / 115 Visible
Retain k-Core

Click compute on the

Filter Nodes by K-core
ialog

The K-cores are

computed

A K-core contains

nodes that all have

degree >=k

K-cores are subsets of

each other

The larger the K, the

more shared hashtags

Our largest core has
290 fully connected
nodes! (density = 1)

17
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Node pruning by K-Core...

r - — — - M
E3 Filter Nodes by K-core ﬂ
—
Choose how to compute the K-cores:
K initial: 2[%]| Kincrement: 1/% Link direction: TOTAL -
[ ] use link weights | Compute |
K-degree = |Nodes = |Components ~ |Link count = |Linksum = |Density -
L] |206 517 1 96670 373106 0.362369 o
L] |208 510 1 95230 370344 0.366848
] 210 462 1 85520 353562 0.401536
] 212 451 1 83216 347808 0.410032
] 214 448 1 82582 346460 0.412382
] |26 446 1 82154 345644 0.413937
L] 218 414 1 75298 328132 0.440386
] 220 320 1 55936 292130 0.548158
L] 224 252 1 41730 261484 0.658742
] |228 245 1 40176 253692 0.672064
L] 234 240 1 39046 246444 0.680718
L] 236 239 1 38812 245036 0.682325 =
L |238 237 1 38340 243128 0.685475 ‘il
290 146 1 21170 159268 1 i

[ select/Clear All [ Select/Clear Visible

0/ 115 Selected, 115 / 115 Visible

Cancel

Retain K-Core

Click compute on the

Filter Nodes by K-core
ialog

The K-cores are

computed

A K-core contains

nodes that all have

degree >=k

K-cores are subsets of

each other

The larger the K, the

more shared hashtags

Our largest core has
290 fully connected
nodes! (density = 1)

18
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r q
- —— -—
E3 Filter Nodes by K-core u
— —
Choose how to compute the K-cores:
K initial: 2[5 Kincrement: 175 Link direction: TOTAL -
[ use link weights
K-degree = |Nodes ~ |Components « |Link count = |Link sum = |Density b
: 206 517 1 96670 373106 0.362369 o
: 208 510 1 95230 370344 0.366848
: 210 462 1 85520 353562 0.401536
: 212 451 1 83216 347808 0.410032
: 214 448 1 82582 346460 0.412382
: 216 446 1 82154 345644 0.413937
: 218 414 1 75208 328132 0.440386
: 220 320 1 55956 292130 0.548158
: 224 252 1 41730 261484 0.659742
: 228 245 1 40176 253602 0.672064
: 234 240 1 39046 246444 0.680718
: 236 239 1 38812 245036 0.682325
238 ey i 0.685475
oo (146 1 21170 159268 1
/7| | Select/Clear All [ | Select/Clear Visible 1/ 115 Selected, 115 / 115 Visible
N
it
Retain K-Core Cancgl 4
L

Node pruning by K-Core...

e Select a k-core

e The largest k-selected
determines what will be
kept

¢ C(Click Retain K-core to
reduce the agents to
this core agent group

19
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23 YORA-NetScenes 309953
|[File Edit Preferences Data Management Generate Networks

A5 |AA[8888

Analysis Simulations Visualizations Help

Non seff-loop values:

‘ Meta-Network Manager # x sox T Network: Hashtag x Hashtag - Co-Occurrence # x S
832~ Snowbal - Union Tnfo | Editor
oo Agent : size 13450 A
oo Hashtag : size 12020 Network Name Hashtag x Hashtag - Co-Occurrence =
oo0 Tweet : size 218716
ST Agentx Aget - shred Hoshtag | Source odeset [astiag
*3* Agent x Hashtag Torget Nodeset  [Hashtag
3% Agent x Tweet - Sender —
PN ching x achiog - Co Ocaeron 722, Visualize this Network | [ +* Visualize Only this Network
*3* Tweet x Hashtag Properties [v] symmetric (undirected links) || No self-loops. Binary link v|
il General statistics:
Source count: 12020 i
Target count: 12020 I
Densty: 0.00047335 f
Symmetric: Yes (per network property) |
Uik satisics: |
Allinks: 34102
X Min: 0, Max: 1860, Mean: 3.470168, Stddev: 14.037271, Sum: 118652 h
Al hes: Mean + Stddev: 17.507439 -
I
| Non seffloops: 34192

Min: 1, Max: 1860, Mean: 3.470168, Stddev: 14.037271, Sum: 118652
Mean + Stddev: 17.507439

Self-foops: o
Self-foop values:  Binary
Wl « [ m | ||| component satsic: i
End: o0 ||« - -

Node pruning by K-Core...

e We could also remove
links from the Semantic
Network (concept x
concept)

e Usually trim out weaker
links

e Select the Hashtag x
Hashtag network

20
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Prune by Component

&3 *ORA-NetScenes 3.0.9.9.53 - —— ° C" Ck on the
|[File Edit Preferences Data Generate Networks Analysis Simulations Help
Do 5 BAIE - network editor
et tetwork Manager ¢ | o | *1° Notwork:Hashtag  Hashtag - Go-Occurrence ¢ X | o
833 Soubal - unen o se the Tri
e Use the Trim
co Hashtag : size 12020 Convert Links s Display Options
oee Tweet : size 218716 Q Remove nodes by component /And v Show matches v
237 AgentxAgent - sored Hosttog o e — — emove nodes by
$ :99": ":“"‘?5 conc RemTfim the network to nodes in particular e .
gent x Tweet - Sender i petiend
T DSOE | remore st oops (agona) ; . component to view
*3° Tweet x Hashtag BPBquiz 0 E
SR~ Removealllinks . . .
. T e s e the components in
[ maka 0 0 0 0 0
paviak 0 0 0 0 0 f th tW k
Flinseesr]— : : : : € networ
srext o o o 0 0 |
[ Tusk 0 0 0 0 ] I
| ro o o o o o
T~ Nowocze... o o o 0 0
Postaniec... 0 0 0 0 0 I
[ KoniecEy 0 0 0 0 0
e o o o o o
Wasserm..| 0 o o 0 0
e o o o 0 0
RT o 0 0 0 o
Mineiaz0 o o o o o
PLvapres o o o 0 0 f
Seim o o o 0 o .
W< i ] » n <’ ) ) ) T |
Find: 0= Rows: 0 / 12020 Selected, 12020 / 12020 Visible Columns: 0 / 12020 Selected, 12020 / 12020 Visit
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Prune by Component...

TN
= e We created many
[ Remove 11699 isolate node(s} ISOIateS
[~] Remove 15 dyad component(s) ° 1 5 dyadS
[] Remove 5 triad companent(s) ° 5 tr|ads

-
Z3 Filter Nodes by Component

Largest 100 components:

Nodes ~ |Link Count = |Link Sum ~ | Density - .
o [ e We can select which
s 0 o components we want
—p 2 2 — to remove and then

click the Remove
Nodes button

[] select/Clear all [ | Select/Clear Visible 0/5 Selected, 5 / 5 Visible

[ Remove Nodes | [ Cancel ]

22
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Select Data For Reports

&% Generate Reports - Key Entity

==

Select Report

Measures
Negative Links

Union by Thirds
Transform Data
Remove Nodes

< [ b

Filter Data

Filter data:Select the nodesets and networks to analyze in reports.
Processing times can be reduced by unselecting networks you do not
wish to analyze.

Nodesets to analyze:
Agent

|| Hashtag

[ Fweet

Select Al | Clear All

Networks to analyze:

Agent x Agent - shared Hashtag |

Select All | Clear All

Goal: only compute
measures on networks we
are interested in > same
time and space

Suppose we want only to
analyze the Agent x Agent
— shared hashtags
network

Use the Filter Data tab on
the left-hand side

Then select to analyze

only the agent nodeset
and its network

23
(Iﬂrnegie Mellon
T
23 Generate Reports - Key Entity [ Goal: Only run measures
Seect Faor | Meleyren: st s sl e ot o e
Q:unwmh:u measures ' that scale We”, or that we
MO UE | it fost o ol s are interested in
ekl B " | Click on the Measures tab
I ! in the left-hand pane
Select a category of
measures by speed
! Or click on Run with
specific measures to fully
choose
24 |
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Visualization for Large Scale

¢ ORA can load data into memory that is too large to
visualize

e Rather than visualize a large meta-network in its
entirety, one can choose one or more nodes and
visualize the sphere of influence or shortest path for the
nodes

e This computes the sphere of influence (or shortest path)
and then brings the resulting subset of the meta-
network into the visualizer

25
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et
Vi lization for L Scal
Isualization 1or Large oscaie...
T
8% *ORA-NetScenes 3.0.9.9.53 - — - o
{rne Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help o Load the Day 2
ECIEEIEY i
o | - Wb rs St~ Snowball union
» Meta-Network Name  Snowball - Union =
Meta-Network Time Click to create... @ Date Period data set
e D:\Summer Institute 2017\data\Snowt Union.xml (5 Load...
o -
T — Select the meta
network
Click on the Visualize
button
Choose the Sphere of
Alllnk values: m:lanﬂ;’g?:d:fslsﬁ’;:;;s 1.399567, Stddev: 8.974223, Sum: 582858
R — Influence
Non self-loop values: M 1+ Ma:é 2933, Mean: 1399567, Stddev: 8.974223, Sum: 582858
.
) || Tsolates: 5164
= 5q | s 3014
26
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Visualization for Large Scale...

T
%3 Sphere of Influence (Ego Network) ﬂ ° Choose to Visua"ze Only
Use this window to view the sphere of influence (ego network) of nodes.
R Agents and Hashtags
(ignore tweets)
usDe;:J\::ese nodesets to compute the sphere of influence: ° Use a radius Of 2 tO ShOW
[V] Agent

(e links 1 and 2 steps out
e This is another

S optimization — do not
All Nodes | Tweet | Agent| Hashtag show the tweets that
S T T Y T T underlie the Agents and
T i =l Hashtags)
108609273 Tysol 3

7923922220... |WosztylArtur 4 CI k th f t t
549513785 | Stanislawlskra ' ® ICK On € Tirs agen
3154416311 | annal v

2579514109
373157754 ..
3230140727 | Tomasz_maz [

OOEEEEEE=

Kl I ] 5

[ "] Select/Clear All [ | Select/Clear Visible 1 /13450 Selected, 13450 / 13...

eAsos

Carnegie Mellon

Visualization for Large Scale...

B 20Vl &S o The resulting network is
loaded into the visualizer

Tomestapct g e The sphere of influence
embedded within the
large meta-network was
computed and only the
result brought into the
visualizer

Onetiviadomosci

@umpsm

1o BPRquiz

8 Nodes, 15 Links No T Hyperbolic: 0 & Zoom: 1 - i +




