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Graph Visualization + Graph Algorithms
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Graph Visualization + Graph Algorithms
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+4 () Graph & ML Algorithms in Neo4j

799 3D .
Q oX

Pathfinding Centrality / Community ! _“'
& Search Importance Detection 7 N
p y \,":\:\\\\\\\\\\\\\
Finds optimal paths Determines the Detects group \ Lo |
. L ) " \\\\\\\ LIS
or evaluates route importance of distinct clustering or partition \\\\ 0
availability and quality nodes in the network options =

“£) |
Estimates the likelihood neo4j.com/
of nodes forming a » Evaluates how
future relationship ) alike nodes are
Link

Prediction Similarity

graph-algorithms-




Graph and ML Algorithms in Neo4j

? Q Q Pathfinding Centrality /

~Q- &Search Importance
 Parallel Breadth First Search & + Degree Centrality

DFS + Closeness Centrality

» Shortest Path

+ Single-Source Shortest Path

« All Pairs Shortest Path

* Minimum Spanning Tree .

« A* Shortest Path

* Yen's K Shortest Path

+ K-Spanning Tree (MST)
« Random Walk

« CC Variations: Harmonic, Dangalchey,
Wasserman & Faust

+ Betweenness Centrality

Approximate Betweenness Centrality

« PageRank

* Personalized PageRank

* ArticleRank

+ Eigenvector Centrality

@ Similarity

neo4j.com/docs/
graph-algorithms/current/

» Euclidean Distance
+ Cosine Similarity
+ Jaccard Similarity
+ Overlap Similarity
* Pearson Similarity

Updated April 2019
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Community
Detection

+ Triangle Count

* Clustering Coefficients

» Connected Components (Union Find)

+ Strongly Connected Components

+ Label Propagation

» Louvain Modularity - 1 Step &
Multi-Step

» Balanced Triad (identification)

Link
Prediction

« Adamic Adar

+ Common Neighbors

+ Preferential Attachment
* Resource Allocations

+ Same Community

+ Total Neighbors

@neoq_


https://neo4j.com/docs/graph-algorithms/3.4/
https://neo4j.com/docs/graph-algorithms/3.4/
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Pathfinding
. Call as Cypher procedure & Search @@@
(4
(J
i
2. Pass in specification (Label, Prop, Query) and
. . Community
configuration Detection
. Centrality /
3. stream variant returns (a lot) of results Importance
CALL algo.<name>.stream('Label', 'TYPE',{conf}) @
YIELD nodeld, score
Similarity
4. non-stream variant writes results to graph returns
statistics Link
CALL algo.<name>('Label', 'TYPE',{conf}) Prediction

@meoz._




Cypher Projection

Pass in Cypher statement for node- and relationship-lists.

CALL algo.<name>(
'MATCH ... RETURN id(n)',
"MATCH (n)-->(m)
RETURN id(n) as source,
id(m) as target', {graph:'cypher'})

@neoz._




Cypher Projection Example
Russian Twitter Trolls

— Media
%2 NBCNEWS SECTIONS v NIGHTLYNEWS MSNBC MEET THEPRESS DATELINE & TODAY Q A
TECH > SOCIAL MEDIA GADGETS INTERNET SECURITY INNOVATION MOBILE
5 P
TECH DEC 20 2017, 11:11 AMET 19 f\
% - ©
& o' (o
R
<, < <
Y- z

Russian trolls went on attack during key
election moments

by BEN POPKEN

4,9 Ben Popken @ m o
2

@bpopken

IN_REPLY., .

Huge props and thank you to @neo4j
and their @mdavidallen and @lyonwj for

helping compile and analyze the deleted ' o
twitter data, surfacing trends and Orep
uncovering new angles.

MENTIONS
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https://www.nbcnews.com/tech/social-media/russian-trolls-went-attack-during-key-election-moments-n827176

Inferred Relationships

MATCH (r1:Troll)-[:POSTEDI->(t1:Tweet)<-[:RETWEETED]-(t2: Tweet)<-[:POSTED]I-(r2:Troll)

A

RT unique
@BlackToLive: picture of a
A unique picture RETWEETED black man
of a black man supporting
supporting Trump and

T , police

AMPLIFIED

NodonathonNo g1 BlackToLive




PageRank on Inferred AMPLIFIED Graph

CALL algo.pageRank("MATCH
(rl:Troll)-[:POSTED]->(:Tweet)<-[ :RETWEETED]-(:Tweet)<-[:POSTED]-(r2:Troll)
RETURN id(r2) as source, id(rl) as target", {graph: 'cypher'})

i\ Dataceeaus
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om/sandbox/twitter-trolls/index.html

Russian Twitter Trolls

As part of the House Intelligence Committee
investigation into how Russia may have
influenced the 2016 US Election, Twitter
released the screen names of almost 3000
Twitter accounts believed to be connected to
Russia’s Internet Research Agency, a company
known for operating social media troll
accounts. Twitter immediately suspended these
accounts, deleting their data from Twitter.com
and the Twitter API.

A team at NBC News including Ben Popken and
EJ Fox was able to reconstruct a dataset
consisting of a subset of the deleted data for
their investigation and using Neo4j were able to
show how these troll accounts went on attack
during key election moments. NBC News open-
sourced the reconstructed dataset and
released it as this Neo4j database.

SENBCNEWS  secrows v

NGHTLYNEWS MSWEC WEETTHEPRESS DATELNE 4 TODAY

a

TECH> SOCIAL MEDIA GADGETS INTERNET SECURTY INNOVATION MOBILE

TECH DEC 20207, 1111 AMET

Russian trolls went on attack during key

This interactive Neo4j Browser Read the NBC News story about the data here
guide will help you to explore the
dataset of Russian Troll tweets by NOTE: Much of this content is offensive and explicit. Query with

guidng you through: caution.
an overview of the datamodel

how to explore the data using
Cypher, the query language for
graphs

Neo4j Browser: https://10-0-1-230-37029.neo4jsandbox.com/
some of the investigative queries
used to make sense of the the
dataset

Direct Neo4j HTTP: http://100.26.17.167:37029/browser/

Username: neo4j
Password: lapse-narcotics-tumarounds | 8

IP Address: 100.26.17.167
HTTP Port: 37029
Bolt Port: 37028

Expires: 8 days, 20 hours, 43 minutes

neo4jsandbox.com

JavaScript Bolt URL: bolt://ws-10-0-1-230-37028.neo4jsandbox.com: 443


http://neo4jsandbox.com

neovis.js npm install neovis. js

neovis.js
1.2.1 « Public « Published a day ago

Readme 3 Dependencies var conf 'Lg
- " v LZ " 3

neovis.Js ) r_url: "bolt://localhost:7687",
§ “neo4dj",
rd: "sorts-swims-burglaries",

Graph visualizations powered by vis.js with data from Neo4;.
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https://www.npmjs.com/package/neovis.js

Initial visualization
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var config = {

container_id: "viz",
server_url: "bolt://ws-10-0-1-230-37028.neo4jsandbox.com:443"
server_user: "neo4j",
server_password: "lapse-narcotics-turnarounds",
labels: {

Troll: {

caption: "screen_name"

}

}
relationships: {
AMPLIFIED: {
caption: S——y AV XR
y, .Ag.w R

._— = gl \

initial_cypher: \gaq“ DR
"MATCH (n:Troll)-[r:AMPLIFIED]->(m:Troll) RETURN *", WY /’,’

encrypted: "ENCRYPTION_ON" “.\\7&.

};
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Initial visualization
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Initial visualization
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Adding relationship thickness

var config = {
container_id: "viz",
server_url: "bolt://ws-10-0-1-230-37028.neo4jsandbox.com:443",
server_user: "neo4j",

"lapse-narcotics-turnarounds"

server_password:
labels: {
ico Ll
caption: "sc

b

relationships: {
1P .

reen_name"
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initial_cypher:

"MATCH (n:Troll)-[r:AMPLIFIED]->(m:Troll) RETURN *",

encrypted: "ENCRYPTION_ON"
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Adding centrality and community
detection
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NEuler: Graph Algorithms Playground

(G

Playground for Neo4j Graph
Algorithms

install.graphapp.io .....
Run Graph
Algorithms with no
code in Neo4;
Desktop!

Louvain Started at: 10:45:35-(1/8) >

nnnnnnnnnnnnnn

uuuuuuuu

Embeds Neovis.js o
for visualizing =

Community Property

algorithm results =

louvainSeason



https://medium.com/neo4j/introducing-neuler-the-graph-algorithms-playground-d81042cfcd56
https://install.graphapp.io/
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https://www.npmjs.com/package/neovis.js

Hunger Games Questions for

"Leveraging Graph Algorithms
In Visualizations With Neovis.js”

1. True or False: results of Graph Algorithms can be used in graph

visualizations?
a. True
b. False

2. What is the command to install neovis.js?
a. sudo apt-get install williviz
b. npm install neovis.js
c. wget http://grandstack.io/docs
3. Which of the following algorithms is used to find communities in a graph?
a. PageRank

b. Label Propagation
c. Eigenvector Centrality

Answer here: r.neodj.com/hunger-games




