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Related breakouts

« DAT361: Deep dive on Amazon Neptune
e (Tuesday, 5:30 PM)
- ADMZ203: Reimagining advertising analytics & identity resolution at
scale
- (Wednesday, 1:00 PM)

- DAT220: Real-world customer use cases with Amazon Neptune
« (Thursday, 1:45 PM)

- DAT347: Neptune best practices: How to optimize your graph queries
. DAT347-R (Monday, 5:30 PM)

- DAT347-R1 (Tuesday, 11:30 AM)

- DAT347-R2 (Wednesday, 10:00 AM)

. DAT347-R3 (Thursday, 3:15 PM)



Common data categories and use cases
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Referential High- Store Query by key Quickly and Collect, store, Complete,
integrity, ACID |throughput, low-| documents and with easily create and process immutable, and
transactions, latency reads | quickly access microsecond and navigate | data sequenced | verifiable history
schema- and writes, querying on latency relationships by time of all changes to
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Agenda

« Identity resolution
IDR architecture
- Why a graph database?
IDR data model
- Why Amazon Neptune?
« Key consideration & lessons learned



What is identity
resolution:

- ldentity — Anonymous profile
of a customer

* Resolution - Connecting all the
identifiers into a single profile

A 57,




Why IDR?

Personalization @ Custo.mer
experience

@ Single view Efficient spend
of customer
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R data flow

Metadata
datastore

Logs the metadata & audit information from various processes

Expirations
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Customer identifiers




SQL model

LUIDProvide r

PK IDProvide r int

IDProvide rDescri ption varchar (10)
LUIDType

PK IDType int

IDTyp eDescri ption varchar (10)
LULInkP rovide r

PK LinkP rovide r int

< LinkP rovide rType int
LinkP rovide rDescri ption varchar (10)

LULInkP rovide rType

H PK LinkP rovide rType int

LinkP rovide rTypeDescri ption varchar (10)




Sample data model

D= D type FormID  TolD IR M
provider type

Cookie1 m Cookie Device2 Cookie1 Deterministic
Cookie2 m Cookie
Cookie3 m Cookie
Device1 Mobile

Device2 IDFA Mobile

Cookiel Device2 Deterministic

Device2 Devicel Deterministic

Devicel Device2 Deterministic

Deterministic

ID

T Cookie3 Cookie2 Cookie3 Probabilistic
Cookie2
Cookie1 Cookie3 Probabilistic

Cookie3 Cookie1l Probabilistic




SQL query

_'1

J

Cookie3

// with CTE_Levell as \\
¢
SELECT ToID
FROM
IDR_Links WHERE FromID ='Cookie3'
), /
/" CTE_Level2 as N\
¢
SELECT ToID
FROM
IDR_Links WHERE FromID IN ( SELECT ToID FROM CTE_Tierl )
), Y
/~  CTE_Level3 as I
¢
SELECT ToID
FROM
IDR_Links WHERE FromID IN( SELECT ToID FROM CTE_Tier2 )
) /
/" SELECT ToID FROM CTE_Levell N\
union
SELECT ToID FROM CTE_Level?2
union
SELECT ToID FROM CTE_Level3
\ /)




Customer identifiers

Device2

0
—

Device1l

Property

l

Label=ID

Value = Device2
IDType = Mobile
IDProvider = IDFA

Cookie1
—.
J
—.
<>
- C
— L ° .
Cookie3
Cookie2

Graph model

Property graph model

Device2 <—Rel—> Cookie1

!

Label=ID

Value = Cookie1
IDType = Cookie
IDProvider = iOne

Rel Rel
Edge — i I} Vertex
Devicel Cookie3
<—Rel—> <—Rel—>

Label=ID Label=ID Label=ID
Value = Device1l Value = Cookie2 Value = Cookie3
IDType = Mobile IDType = Cookie IDType = Cookie
IDProvider = AAID IDProvider = iOne IDProvider = iOne




Graph vs. RDBMS

Easy to model for highly connected data > Complex models
Relationships are first-class citizens > Relationships are represented by foreign keys
Imperative Gremlin > Declarative SQL
Graphs are flexible > Rigid SQL schema

Graph traversal performance > SQL query performance






Neptune

e

No hardware
management

/N
3
Cost
effective

Instant
provisioning

>
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Security &
compliance

3=

Scaling

Apache TinkerPop
Gremlin



Household graph sample £l

[gremlin> g.V(1).emit().repeat(both().dedup()).dedup().path().by('name’)
==>[Device2]

>[Device2,Devicel]

>[Device2,Cookiel]

>[Device2,Devicel,Cookie2]

==>[Device2,Devicel,Cookie2,Cookie3]

S ==>[Device2,Devicel,Cookie2,Cookie3,HouseHold1]
/;f5é=|0 _ [ \\\ ==>[Device2,Devicel,Cookie2,Cookie3,HouseHoldl,Device3]
uﬂﬁﬁéfﬁﬁﬁé _ Value = Cookie1 ==>[Device2,Devicel,Cookie2,Cookie3,HouseHold1,Device3,Cookies]
IDProvider = IDFA Cookiel IDType = Cookie ==>[Device2,Devicel,Cookie2,Cookie3,HouseHoldl,Device3,Cookieé,Cookie7]
Qész IDProvider = iOne gremlin> [J
7

% ’//G) /Il\eli © »

*

A o8 @
I @ @ 7 ) Value = Cookie6
| /I\ _____ > P N\ === > S o e Cookie6 IDType = Cookie
a | 7 . B
( ) : Rel @ = Cookie2? | <—Rel—> Cookie3 | <—Holds— | Household1 N » - - . IDProvider = iOne
A\ 4 \l/ R ;e,\ ﬁ e i
e . @
- Label = ID Label = ID ) Rel!
Device1l 1] _ D~ Value = CookKie3 Value = Cookie3 Device3 A\ 4 L
/alue = Cookie2 IDType = Cdokie IDType = Cookie
IDType.— Coo!<|e IDProvidér = iOne IDProvider =iOn
IDProvider = iOne
Label = ID Cookie7
Value = Device3
IDType = Mobile
IDProvider = g.Vv( ) Device2 ') Provider = IDFA
-emit() Label = ID
.repeat(both().dedup()) Value =Cookie7
.dedup() ype = Cookie
.1dO IDProvider = iOne
.toList();




L essons learned: Neptune

Re-triable

: DNS caching
exceptions

Batch
deletes

Reader instance Timeout
restarts per query



Key considerations: IDR

Use TTL for data retention
Mix of deterministic and probabilistic data in your graph
Data security with encryption at rest and in transit

- Follow industry regulations and laws (GDPR & CCPA)

- Honoring opt-out requests



Thank you!
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