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Modern graphs

An(;/i’:g\:/vn Graphs model data based

on relationships

Graphs explore
relationships and
patterns in
connected data
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Problems solved by graph databases

Fraud detection |dentity resolution
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Knowledge organization
(knowledge graph)



Amazon Neptune

Open Fast & scalable Secure & reliable Easy
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Recent innovations
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Strong
Challengers Contenders Performers Leaders

AWS Recognized as a

Amazon Web
Services

o B Leader in first Forrester

N
(+) TigerGraph

current
offering

(* J/—=——0Oracle

SR Wave for Graph Data
S Platforms

) Ontotext

Alibaba -

The Forrester Wave: Graph Data Platforms, Q4 2020

Weaker
current
offering
Weaker strategy Stronger strategy https://aws.amazon.com/resources/analyst-reports/forrester-wave-graph-data-platforms-2020/?trk=slide
Market presence The qurester Wave is 'copyrighted by'Forrester Research, Inc: Forrester ar]d Forrestgr Wave are trademarks of Forrester Resgard], Inc. The Forrester Wave is a
7 graphical representation of Forrester's call on a market and is plotted using a detailed spreadsheet with exposed scores, weightings, and comments. Forrester

does not endorse any vendor, product, or service depicted in the Forrester Wave. Information is based on best available resources. Opinions reflect judgment
at the time and are subject to change.
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Some of our customers

=

Amazon
Neptune

Customers across different
verticals and use cases use
Amazon Neptune in
production today
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Scaling machine learning
value with Amazon Neptune

Mark Myslin Kyle Patrick " p

Principal Data Scientist Senior Architect
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Today’s talk
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Building a graph-based Sharing the graph across Multiplying value with new
recommendation engine the business via API contributors and consumers
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Disconnected data
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Disconnected data
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Let's connect and search our data automatically for our users
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Brief Analysis on Lexis+

[ Law firm brief ]—[ Court opinion ]

[ Legal concept ]

User uploads their own brief We recommend our most similar briefs

aws

N1 © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Building our knowledge graph

Extract legal concepts
and citations from
millions of Lexis briefs

Amazon SageMaker

Amazon EMR

AWS Step Functions
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Represent concept and
citation relationships in a
knowledge graph

Amazon Neptune

v

v

Amazon Elastic Container
Service (Amazon ECS)

AWS Fargate

When a user uploads their own
brief, query the graph for briefs
with similar connections

v

Brief Analysis
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Opportunity: Connect attorney
arguments to their outcomes

@ Context

nited States District Court, California Northern

Overview Analytics Documents

Motion Language Citation Patterns

Motion Decisions from
M Partial

Cases
Granted M Denied
Motion Type Analysi Total

100

Motion D ons from

motion to dismiss I

maotion fo

motion
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Q Client: -None-

Link to this

824 cases where

United States District Court, California Northern
20211 ist. LEXIS 1731

Motions
otion to dis granted

Decision Language

For the foregoing

is GRANTED with

must do

s, Defendants' motion to dismiss Cou

hould Plaintiffs cho

United State: trict Court, California Northern Aug 30,
2021 US. Di E> 4221

Motions
motion to dismiss grar

Decision Language
For the foregoing reasons, the Court GRANTS Defendant's motion to dismis

History

Help More

o, Create Report

ruled on a motion to dismiss

and Il of Plaintiffs' complaint

o file an amended complaint, th
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Adding Context

[ Law firm brief ]—[ Court opinion ]

[ Legal concept ]
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Adding Context

/{ Legal matter ]\

[ Law firm brief ]—[ Court opinion ]

[ Legal concept ] [ Motion outcome ]
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Adding Context

[ Legal concept ]
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JIMMY MORENO'S AND TEXAS WORKFORCE COMMISSION'S JOINT RESPONSE TO HCAD'S MOTION FOR SUMMARY JUDGMENT
HARRIS COUNTY APPRAISAL DISTRICT vs. TEXAS WORKFORCE COMMISSION AND JIMMY MORENO | Texas District Court, 80th Judicial District | Mar 8,2013 | 2013 TX Dist. Ct. Motions LEXIS
13531 | Docket 2012-25985

In this passage and  Affidavits Affidavits Evidentiary Considerations Memoranda in Opposition Motions for Summary Judgment Opposing Materials

surrounding text
Summary Judgment Supporting Materials

In addition to the defects in Garton's and Hang's affidavit, the other exhibits HCAD attaches to its motion are defective and fail to present competent summary judgment evidence. In particular,
Defendants object to and move to strike Exhibits 3-8 to HCAD's Motion for Summary Judgment. HCAD attaches to its motion for summary judgment hundreds of pages of documents as Exhibits 3-8.
None of the documents attached are authenticated by affidavit. Furthermore, HCAD fails to establish any evidentiary predicate for the admission of Exhibits 3-8. For documents to support a motion for
summary judgment, an affidavit must show that the documents are authentic and admissible. Simply attaching documents to a motion for summary judgment does not make the documents admissible as

evidence. Defendants object to and move to strike Exhibits 3-8 because HCAD fails to establish the admissibility of those exhibits.

?‘J.DI'IC*J MOTION SE RESPONSE ORDER

Dec 21,2012 Feb 15,2013 Mar 5,2013 3 Mar 15, 2013
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Adding knowledge graph consumers

Amazon SageMaker

Amazon EMR

AWS Step Functions
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Amazon Neptune
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Amazon ECS

AWS Fargate

Brief Analysis
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Adding knowledge graph consumers

Amazon SageMaker

Amazon EMR

AWS Step Functions
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Adding knowledge graph consumers

Amazon SageMaker

Amazon EMR

AWS Step Functions
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Our API is spurring new graph use cases

Machine learning @ T_’ (;é ML powers the graph, and the graph powers ML

Entity deduping O O The graph helps us detect too much similarity

Train/test separation @ === The graph helps us avoid connected data
. The graph itself can become a product
Network analytics ;ﬁ — Shepard'’s Citation Services
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Shepard'’s citation graph on
Amazon Neptune

aws

S

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Shepard’s Citation Services

Surfaces citation connections between B (e @ e e e

Results for: inadmissible wiretap # 0 :

case law, statutes, legislation, and
regulatory materials

Combines editorial and network
analysis to establish the current and
historical sentiment toward law

Used to differentiate overruled
points of law from those that are
positively treated

Communications ...

A core part of legal research for
140 years and central to the
LexisNexis platform
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Shepard’s on document-based NoSQL

Denormalizes all citation information
into report documents for each case
or statute

Documents with many citing
decisions can be large and expensive
to fabricate

Case updates can force republish of
all cited documents to maintain
synchronization

aws
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Fabricate multiple
documents
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Shepard’s on Amazon Neptune
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Treatment ]—[ Citing decision ] [

Head note

|

[

Signal ] [ Case B ] [

Overruling

]

Single vertex updated, no joins or
denormalization




One Shepard’s graph, many features

@ Reason for Shepard's Signal™ What's this?

Shepard's® Citing Decisions Analysis

The following reference has been editorially selected as having the strongest influence on the overall Shepard's Signal™ indicator of
this case.

Citing Decision: Warning (1) - Top passage

Headnotes cited:

Substantive Due Process, Privacy HN16%

M Overruled in part by:

Planned Parenthood v. Casey 505 U.5.833, 112 5. Ct. 2791, 120 L. Ed. 2d 674, 1992 U.S. LEXIS 4751, 60
US.LW. 4795, 6 Fla. L. Weekly Fed. S 663, 92 D.ALR. 8982
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One Shepard’s graph, many features

District of Columbia v. Heller | Supreme Court of the United States | 2008-06-26 | 554 U.S. 570 Sortby: | Court

\%\ Cited in Your Document

Warning ‘

Questioned

39

Positive
Total Citations
MNeutra

Mo Signal ‘

Go to Cited in Your Document

® Supreme @ Circuit District @@ Other Fed State = Warning Caution Questioned Positive === Neutral
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Bulk loading of incremental citation changes

Generate events Process events Write CSV Load to graph
Citation Amazon MSK Amazon EC2 Amazon S3 Amazon Neptune

database

Supporting ~100 million graph updates per day
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Today’s talk
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« Our graph let us reuse and multiply value of data science inference
« It's easy to make additions, and they compound in value

« Simple APIs attract new consumers and new use cases

« Modeling existing solutions as graphs can bring efficiency
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Related sessions

DAT 322

Get more information from
graphs using Amazon Neptune ML

DAT 323

Using key-value and graph
databases for highly connected
data apps

DAT 332

Amazon Neptune: Build and
run graph applications
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