AWS

NOV. 28 - DEC. 2, 2022 | LAS VEGAS, NV l

e [Nvent




OPN301

Jump-start graph projects with 1
Apache TinkerPop & Jupyter notebo

Kelvin Lawrence Taylor Riggan

Sr. Principal Graph Architect Sr. Graph Architect
Amazon Neptune, AWS Amazon Neptune, AWS
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved

p



Agenda

Graph databases and use cases

What is Apache TinkerPop and Jupyter?

Gremlin query language

Demo: Graph Notebook + Gremlin Server + Jupyter
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Graphs

An(;cg\:/vn Graphs model data based

on relationships

Graphs explore
relationships and
patterns in
connected data
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Fraud detection
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Graph use cases
Identity graphs
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Social networks

N o
BF
L§§ 5%5 ‘\\\ a a"”’ ﬁ:ﬁ&\
| = 8 Ng”
Unified view by linking Patterns of connected
devices, IP addresses, and transactions, senders,
receivers, and identity info

Social connections between
browsing behaviors

friends and colleagues

Knowledge graphs

Network analysis

Entitlements

Context created by linked
datasets and concepts

Top-down and bottom-up
parent-child traversals

Conditional path from
identities to resources
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Apache TinkerPop

Started in 2009; Apache submission 2015

A reference implementation for labeled property graph (LPG) databases

Five active committers from Amazon (2 x PM(C)

Ongoing contributions from the Amazon Neptune team

TinkerPop image licensed under Apache License 2.0.
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TinkerPop components

dws
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TinkerPop image licensed under Apache License 2.0.

Inc. or its affiliates. All rights reserved.

Gremlin Server: OLTP processor

TinkerGraph: In-memory graph data store
Gremlin Console: Groovy-based REPL

Gremlin query language

Gremlin drivers and language variants (SDKs)
GraphComputer: OLAP graph analytics engine
OLAP plug-ins: Hadoop-Gremlin, Spark-Gremlin



Gremlin query language

g.V() .has(‘Yname’,’Joy’) .
repeat (in (*WORKS WITH")) .
until (not (in ( ‘WORKS WITH'))) .
path () .by (‘name’)

WORKS_WITH

» Imperative query language

* Recursive / path-finding WORKS_WITH _ WORKS_WITH
semantics

* Turing complete name:
Charlie Melissa
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Practical Gremlin

Open-source documentation covering the
Gremlin query language:

https://github.com/krlawrence/qraph

Includes examples using a freely available
dataset of commercial air routes

An Apache TinkerPop Tutorial

,
Keboin R Lasrence
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https://github.com/krlawrence/graph

Databases implementing TinkerPop

« Alibaba Graph Database * HugeGraph (Apache incubator)
 Amazon Neptune * IBM Db2 Graph

« ArangoDB » JanusGraph (Titan fork)
« ArcadeDB * Neo4j

* Bitsy * OrientDB

« Blazegraph * OverflowDB

* ChronoGraph * Apache S2Graph

« CosmosDB I Ye|le

« DSEGraph « Stardog

« Hadoop * Tibco Graph Database
 HGraphDB * TinkerGraph

« Huawei Graph Engine Service « Unipop
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Ju pyter Air-Routes-Gremlin (unsaved changes) Logout
u py e‘ File  Edit View Inset  Cell  Kernel  Widgets  Help Not Trusted | Python3 O

% @ B 4 % PRin B C M Markdown
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Gremlin examples using the air-routes data set

* Name derived from “Julia,” "Python,” and “R"
* In-browser iPython console

» Write code + Markdown

« Shareable via .ipynb files

« Extensible via Jupyter “magics”

Introduction

In this Notebook we examine various Gremlin queries that explore a property graph that contains a model of the worldwide air route network. There are

L L
[ J N eW S u 0 rt fo r Ot h e r la n u a e S a Va S C r I t vertices for airports, countries and continents. There are edges between airports and between the countries,continents and airports. Each airport has a set
! of properties and the edges between airports have a property that represent the distance in miles.
J a Va S c a la a n d 4 O Ot h e r la n u a e S) You can find the data set along with many other samples of code and data at the following GitHub repository: https://github.com/krlawrence/graph

Let's check our configuration and Neptune cluster status

Before we start running any queries let's first of all make sure we are connected to Neptune and that the cluster is ready. Note that
%graph_notebook_config will return the current configuration of your notebook. If, for example, you wanted to connect to a different Amazon
Neptune endpoint you could create a cell with %%graph_notebook_config at the top, paste the results from running %graph_notebook_config
into it, make the required edits and run the cell. Commands that start with a single percent sign are known as line magics and commands that start with
two percent signs are known as cell magics.

%graph_notebook_version
%graph_notebook_config

%status
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Graph notebook

 Developed at AWS « Growing community

* Apache 2 licensed « Support for multiple graph databases

https://github.com/aws/graph-notebook

M my node labels '{"airport" ty"}

Finding the total distance of selected routes

Now we have the edge results in the query we can retrieve the distances. M ‘g}ﬁmi;nt P ,mv.m_xte:va,outa,mv g country -d $my node labels -1 20
g.v()-has /A
repeat(outE().inv().simplePath()).
N

M gremlin v,oute,inv,oute, inv,oute, inv ‘E;iif‘f‘;;'
g.V().has("' r:'t‘,'f:«_l",' 3') . path().
repeat (outE().inV().simplePath()). by (valueMap( e
until(has('code’, 'WLG')). by('dist")
limit(5).
path(). . o
f Consale Graph
by (
by (

Console

Show |10 v entries Search:

Console
:

¥
Auckland

Showing 1to 5 of 5 entries

B Wellingten =

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



Additional resources

Neptune notebooks/graph notebook
go.aws/3LKM2xS

Neptune reference architectures
bit.ly/30VRIfB

-

Neptune sample applications
bit.ly/3w2lwsU

Use cases, videos, blogs, and code
go.aws/3vTXHUa

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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O aws-dbs-refarch-graph/src/facc X
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Accessing Amazon Neptune from AWS Lambda Functions

GitHub, Inc. (US) gitl

Walkthrough of the Architecture

Contact Sales Support ~ English ~ My Account ~ | CRStSSRAWSIREEOUREN]
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Amazon Neptune Overview Features  Pricing  Getting Started

AWS Online Tech Talks

Understanding Game Changes and
Player Behavior with Graph Databases

Build event driven ¢/
AWS purpose-built

lan Robinson
Database Serces Customer Acviory.

Nicholas Walsh
Developer Advocate, AWS

AWS re:Invent 2019
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Real-world custor
Amazon Neptunr

Brad Bebee
Leader,
Amazon Web Services


https://go.aws/3LKM2xS
https://bit.ly/3OVRlfB
https://bit.ly/3w2lwsU
https://go.aws/3vTXHUa

Thank you!

Kelvin Lawrence Taylor Riggan
lakelvin@amazon.com triggan@amazon.com
@gfxman @triggan
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