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The Neo4) model: Property Graph

Core abstractions:

name = “Emil”
age =29

@ NOdeS sex = “yes”
e Relationships between nodes
e Properties on both

type = KNOWS
time = 4 years

type = car
vendor = “SAAB”

model = “95 Aero”
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W name: Morpheus
W occupation: Total badass
. age: 29 WA=l o ? rank: Captain

tl name: Neo

language: C++ _
KNOWS .~ narne: Agent Smith
LI:Il;'\:"EE; a -;I'f:____.l'"i' Years =3 version: 1.0b

KNOWS A
r disclosure: public o

@ KENOWS _,,-""" CODBOD BY
e age: & rpdnths
Dame. JHinib disc|efure: secret
' name: The Architect
last name: Reagan
5 ]

name: Cypher

@® Nodes have different properties

e Matrix characters: People vs. Programs
@ Build structure as you go

e \Who loves Neo?
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Building a node space

GraphDatabaseService graphDb =

Node mrAnderson = graphDb.createNode() ;
mrAnderson.setProperty ( , ) ;
mrAnderson.setProperty ( , 29 ) ;

Node morpheus = graphDb.createNode () ;

morpheus . setProperty ( ; ) ;

morpheus . setProperty ( ; ) ;

morpheus . setProperty ( ; ) ;

mrAnderson.createRelationshipTo( morpheus, RelTypes. ),
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Building a node space

Transaction tx = graphdb.beginTx() ;

tx.commit () ;
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Code (2): Traversing a node space

Traverser friendsTraverser = mrAnderson.traverse (
Traverser .Order. ,
StopEvaluator. ;
ReturnableEvaluator. ,
RelTypes. ’
Direction. ) ;

System.out.println ( ) ;
for ( Node friend : friendsTraverser )
{
System.out.printf ( ,
friendsTraverser.currentPosition () .getDepth (),
friend.getProperty ( ) )



Ruby

gem install neo4j

require
require

class Person
include Neo4j: :NodeMixin
property :name, :age, :occupation
index :name
has n :friends

end

Neo4j: :Transactoin.run do
neo = Person.new :name=> , -age=>
morpheus = Person.new :name=>
neo.friends << morpheus

end

neo.friends.each {|p|...}

’
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:occupation=>
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Routing

moda: bus A Morth !rlrn:u:la E bus A
duration: 7 min ————* me: 5 min ———__
End st 2

, /~ cost: §2 -
/
Challenge 1 mode: walk
“"‘“’E'j 15 mim

rncsde: walk
_—tirrz! 10 min s

-
—

-
o
moda: bus &
fime: 4 min

cost: 54 RS
"'_t".':'—-—-_.___‘___‘___._-_-_-_mf_'uj.u. bus B ___,_,_._-—-—';:; Park
e S tirme: 4 I'I'I::"I/..-r""'

-

cost 52

o

" mode: bus ©

tirme: 4 min
_‘_-_._._._._._,.r"

coet 54

moda: walk
time: 12 :’.“.IiI'_I":ITfIE

oy y
mode: bus G
time: 4 min
oost: 52

\_Mmode: bus C
time: 6 min
cost: 52




Social graphs

mame: Andreas
infarasts: cooking, pholography
iocation: Baltimone, MO

L]
group: Gourmands on Fire

topic: cooking and eating spicy food

name: Michaola
inferaals: Cooking
location: Prague, Czech

place: Mando's Perl Per located in

nama: Anders
interasts: cooking, jazz guitar
facation: Malmi, Swaden

Kmows

name. Toblas
interests: cooking, rocking out
o Malmio, Sweden

place: Bangkok, Thalland

—

piaca: Washington, DG
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Impact, Dependency Analysis Seneotechnology

power generator power generator
id: 1 id: 2
location: east location: west
_-lfl L] A

m:r Wars ] '.I'.I:IF_': s COWers poWars
/ \

A ‘i

" Sarver : Server Server
1 3

hosts hosts

LN

R ; ; .
Instance Instance Instance Instance Instance Instance
id:Cad2 id:2B&7 id:68E4 id:2A18 id:80DE id:FE34

deploved 10 dephoyed to
¢ i

e ;

Blogtastic ' BigMedia [ Faux Farm |
Application Application Application

II'llL deploved o deploved to ngpln}vnﬂ o

%
deployed o
o




Master Data Management
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Why Spatial? eneotechnology

® Complex data

e Multiple indexing (domain, Spatial, temporal)
@ Location entering many domains

® GIS going mainstream, topologies explode
@® No good systems out there

@® Proprietary stacks rule (ESRI, Oracle)

® Open Government Data

® Shapefiles suck.



Persistence backends in GIS eNeotechnology
@® Shapefiles

® PostGIS

® MySQL

@ Oracle Spatial

® ESRI

® GeoCouch

@® Cassandra (?)

@® Neo4dj Spatial




Current challenges in Spatial eneotechnology

@® Domain and Spatial interconnections
@ Unstructured domain data

@ Routing

@ Topology handling

@ No good OSS full GIS stack



The Neo4) Spatial stack ® ¢ neotechnology

Neo4j Spatial

Neo4j
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The OpenStreetMap dataset

@® Wiki for Spatial info
@® Freely available data
@ Very unstructured, free tagging
e Points, Ways, Relations, Tags, Changesets
@® Changes can be pushed back

e Used for other purposes
@® Great coverage in interesting places (towns, disasters etc)



OpenStreetMap

bbox: [12.974956, 12.9750131, 56.0739987, 56.0743414]
T geometry: MultiPoint
vertices: 2

bridge: yes
layer: 1

railway: rail
source: Landsat

©

changeset: 4707351
highway: tertiary
name: Stenestadsvagen

changeset: 4060558

timestamp: 2010-03-07T13:30:292
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changeset: 4892788

name: Soderasbanan
relation_osm_id: 36165

timestamp: 2010-06-03T13:58:00Z

changeset: 4892788

name: Godsstraket genom Skane
relation_osm_id: 77616

timestamp: 2010-06-03T13:57:572

® uid: 61533 Y ® uid: 61533
user: spull user: spull
version: 13 version: 19
visible: true visible: true

changeset: 5375114
highway: residential
name: Sylgatan

changeset: 4060558
timestamp: 2010-03-07T13:30:30Z

;;E:s?:hﬂ?%m-u5—15T15-39-5?z uid: 61533 ST LR
iy 6153;;. :39: NExTFe B0 user: spul e 7 timestamp: 2010-08-01720:54:147 i user: spull
: | uid: 48197 version: 1
user: SPL:;“ visible: true user: Craig Taverner visible: true
version: e version: 3 way_osm_id: 51892830
He b T way_osm _id: 51892828 T y_osm_

way_osm_id: 27359054

F :.-skic:: D

way_osm_id: 70422995

FIR (T[/i DE

©

N Cl: E

©

x.h\_“z

changeset: 4060558

lat: 56.0739987
lon: 12.9750131

node_osm_id: 662210637
@ timestamp: 2010-03-07T13:30:29Z

uid: 61533
user: spull
version: 1
visible: true

B s

NC L: E i;f{Z

changeset: 4060558

lat: 56.0743414

lon: 12.974956

node_osm_id: 662210639
@timestamp: 2010-03-07T13:30:29Z7

uid: 61533

user: spull

version: 1

visible: true




OpenStreetMap K 4
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Reference Node
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Openlayers map preview

+ .http:,.",.-'Iacalhu}St.t-[mi],"geoserver.-'.'.-ms':‘se.- (] Q-G

Mews¥ Popularr GeoTools Tutorials JavaDeoc GeoToels Oracle Doco

GeoServer: Styles OpenlLayers map preview

@® Davide Savazzi

® Geotools & GeoServer
@ Routing

@ uDig

Scale = 1 : 3M 500533.31580, 4794
Click on the map to get feature info
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Layer1

Layer2

Layer3

@® Why have layers at all?
e Simpler renderers
e Historical
e Data sources
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GSoC 2010 - Routing




Connecting and Splitting
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Neo4| dynamic layers ® e heotechnology

Geometry
Encoder

Dynamic
Query

Dynamic
Styles

Dynamic
Meta-Inf

Connected domain data Neo4j Spatial GIS and Spatial stacks
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i= Reference Node
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Dynamic Layers

12 Projects &3

= 12 project

TARETIRCT I ot
| #¥ highway-secondary
] ¥ highway-tertiary
W Ty, highway-residentia
¢ highway-cycleway
/\/ highway-footway
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Malmgatan
Sc'ljaktéwuue'r_l
1:891 v || WGss4(DD) | | 12.9708, 56.0497 |
(f3 catalog | = Web | 4" Search | E] Table 32 | €] Error Log il % @ T 0O
| Any ¢ ”E-':E"-I" ] A
Features Selected: 1
FID name amenity area bicycle highway railway [~]
highway-residential. 40 SKolgatan residential
highway-residential.41 Wygatan residential
highway-residential.42 | #ngsgatan residential
highway-residential.43 | ¥rnvégsgatan residential H
highway-residential.44 | Magasinsgatan residential
highway-residential.45 Villagatan residential
kimnbwav-recidantizl A6 | Ceantralozatan reacidaerntial [EJ
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Dynamic Layers @ neotechnology




e
Future ®eneotechnology

@® Complex spatial mapping and analytics made easy
@ Editing
e Fine Grained Geotools Feature Editing
e OSM Editor
@® OSM
e Caching sub-graphs (desktop & mobile)
e More Dynamic Layers & Shapefile export
@ Topology
e Persist all topological results in graph
@® Benchmarking & Performance
e Improved indexing
e Composite index



API References ®eneotechnology

® Wiki, Code, API references

nttp://wiki.neo4j.org/content/Neo4j_Spatial
nttp://github.com/neo4j/neo4j-spatial
nttp://components.neo4j.org/neo4dj-spatial
Mailing list: neo4j@lists.neo4).org
http://neo4j.org/community/list/



mailto:neo4j@lists.neo4j.org
http://neo4j.org/community/list/
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Questions?




::.._. .
.'0 neotechnology

value in relationships

http://neotechnology.com
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