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Agenda

« NoSQL history

- Amazon DynamoDB end-to-end
« Scaling NoSQL

« NoSQL modeling

- DynamoDB features

- Lab preparation

<lab>Advanced design patterns for Amazon DynamoDB</lab>
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Timeline of database technology

Data Pressure




Technology adoption and the hype curve
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Why NoSQL?

SQL NoSQL

Optimized for storage Optimized for compute
Normalized/relational Denormalized/hierarchical

Scale vertically Scale horizontally
Good for OLAP Built for OLTP at scale




Amazon DynamoDB
J)

Fully managed NoSQL Document or key-value Scales to any workload

“

Fast and consistent Access control Event-driven programming



DynamoDB Table

A1l
(partition key)

A1
(partition key)

A1
(partition key)

AT All items for a partition key
==, <, >, >=, <=

(partition key) “begins with”

“between”

sorted results

counts

. top/bottom N values
Partitign Key Sort Key paged responses

Optional
Model 1:N relationships

Mandatory

Key-value access pattern

Enables rich query capabilities
Determines data distribution




Global secondary index (GSI)

Alternate partition and/or sort key
Index is across all partition keys
Use composite sort keys for compound indexes

B Item keys copied
A1l automatically
- (sort) AEVE ORI for uniqueness

RCUs/WCUs provisioned

separately for GSls

GSIs INCLUDE A3




Terminology

Pa rtItIOﬂ OverlOad | ﬂg PK is short for partition key

SK is short for sort key

Use generic keys to facilitate heterogeneous

. partitions

Primary Key Attributes

PK B
t T 00000 |
e Default role |
role:1

Feved policyName GSI_1_PK
il role:policy:1

policy-2 roleipolicy:2
s
gl role:policy:3

SELECT * WHERE PK=role:1 AND SK starts with policy:2



Adjacency lists

Primary Key
SK
part:1 : porosity mass GSI_1_PK

Attributes

o 1229 part:1
materiallds
[materialld:1, materialld:2]

mas>s - volume density
130g 26cmA3 5g/cmA3

bedTemp materiallTemp adhesionSurface
120 400 tape

processstep:materials:1

processorder:1 processstep:mixing:2

processstep:print:3

Primary "~

= Attributes
PK SK

processorder:1 volume density timestamp
iali : 9cmA3 5g/cmA3 1575423000
materialid:1 cm g/cm

rocessorder:2 volumne density timestamp
i : 13.2cmA”3 5g/cm”3 1575477000

processorder:1 volume density timestamp
iali : 17cm”3 5g/cmA3 1575423000
materialid:2 cm g/cm

rocessorder:2 volume density timestamp
P : 12.8cmA3 1575477000




Partition keys in NoSQL

A partition/shard key is used for building an unordered hash index

Allows table to be partitioned for scale

Data is replicated to
three Availability Zones

=

-

Customerld: 1 by design
ASIN: [BOOX4WHP5E]
00:0  54:e» 55:0 Iii:w AA'i:W SO 55.:O _ * P 530 r 3
Partition B Partition C Partition B Partition C Partition B bartition €
1000 RCUs 1000 RCUs 2000/ REUS 1000 RCUs 1000 RCUs 1000 RCUs
100 WCUs 100 WCUs 100 WCUs 100 WCUs 100 WCUs 100 WCUs

CustomerOrdersTable




Write sharding

Salt partition keys to support high-density aggregations on GSls

autes

job:1 rook inputType \| NGSI_1_PK GSI_1_SK
. | "Transcribe audio” | Shard#(0-N) 2019-12-31

Prlmary Key A

job:2 root InputType l GSI_1_PK GSI_1_SK
| "Verbatim" | Shard#(0-N) 2019-12-29



GSI overloading

Use generic keys once more to use indexes for multiple access patterns

Primary Key
BT e

| userName |  Norgld N GSLIPK |
b

ol GSU_PK e
| oefault role [/ NRRTGTE TR oo e

: policyName GSL1_PK
sl policy:1 im0 | wserpolion |
| poliyName |  poliy | = GSLIPK |
pOIICy 2 RejectWrites _ lSETE pollcy2 |
. policyName GSL1PK |
policy:3 RevokeAssumeRole | (...} | userpoliy3 |




GSI overloading (continued)

SELECT * WHERE PK=ONLINE#0 AND SK=US

SELECT * WHERE PK=ONLINE#N AND SK=US

.
Attribut
GSI1PK A GSI1SK ributes
Online(0-N) __ CustomerType

Customer_1 |2019-11-29T08:31:28Z#01
Product FCCID
B07GECQAYG#(0-N) | PROCESSING __—
QQYGH i ) 2019-11-29T08:31:28Z#01#11 |BOOM 3 JNZS00170

SELECT * WHERE PK=B07G6CQQYG#0 AND SK=PROCESSING

SELECT * WHERE PK=B07G6CQQYG#N AND SK=PROCESSING






What bad NoSQL looks like...
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Getting the most out of DynamoDB throughput

“To get the most out of DynamoDB throughput, create tables where the
partition key element has a large number of distinct values, and values
are requested fairly uniformly, as randomly as possible.”

—DynamoDB Developer Guide

Space: access is evenly spread over the keyspace

Time: requests arrive evenly spaced in time



Much better picture...
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Performance at any scale

Request Volume Latency

CloudWatch Monitoring Details X

Get latency (Milliseconds) Statistic: | Average +) Time Range: | Last 24 Hours 5| Period: | 1 Minute § GQ
Requests Per Minute

~_Over 1 million

nly 3 ms varian
requests per Only 3 ms variance

second

8/12 8/12 8/12 8/12 8/12 8/12 8/12 8/12 8/12
02:00 04:.00 06:00 08:00 12:00 14:00 16:00 18:00 20:00
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All data is relational
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Tenets of DynamoDB data modeling
 Understand the use case Nature of the data
« OLTP / OLAP / full-text search

« Relationships between the
entities

 What does concurrent access look
like?

 Time series data

* Archiving needs, etc.



Tenets of DynamoDB data modeling

» ldentify the access patterns * Source data analysis (write

e Read/write workloads IO ORIE )

 Query dimensions and
aggregations

* Reading one item versus multiple
items (read workload)

* Query aggregations and KPls



Tenets of DynamoDB data modeling

1:1, 1:n, m:n relationships
1 application = 1 table
« Avoid unnecessary fetches
« Simplify access patterns
Identify primary key
 Partition key and Sort key

Query dimensions using LSIs and
GSls

« Data modeling
 Using NoSQL design patterns



Tenets of DynamoDB data modeling

* Understand the use case

« ldentify the access patterns
e Read/write workloads

 Query dimensions and
aggregations

« Data modeling
 Using NoSQL design patterns
 Review -> Repeat -> Review






DynamoDB Streams

DynamoDB Streams

v'Ordered stream of item
changes

v'Exactly once, strictly ordered
by key

v'Highly durable, scalable

v'24 hour retention

v'Sub-second latency

v'Fully integrated with AWS
Lambda

Partition A

N

DynamoDB
Table

Shards have a lineage and automatically

close after time or when the associated
DynamoDB partition splits

Updates

Shards

GetRecords

DynamoDB Streams
Stream

AWS
Lambda

AWS Lambda
or
Amazon
Kinesis Client
Library
Application




DynamoDB Scan operations

- Access every item in a table on an index

- Read 1-MB data in each operation
« Use LastEvaluatedKey to continue

- Reads up to the maximum throughput of a single partition

- Parallel scans versus sequential scans



Parallel Scan

- Read all the items from a table faster
- Take advantage of the table's provisioned capacity

- Set TotalSegments = number of application workers; each worker scans a
different segment

Application - Main thread

Worker-0 Worker-1 Worker-2 Worker-3
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Segment 0 : Segment 1 | Segment 2 : Segment 3



Seqguential versus parallel Scan

Scenario:

Scan server logs data for response code = OK

Sequential Scan Parallel Scan

fe = "responsecode <> :f" fe = "responsecode <> :f"

eav = {":f": 200} eav = {":f": 200}

response = table.scan( response = table.scan(
FilterExpression=fe, FilterExpression=fe,

ExpressionAttributeValues=eay, ExpressionAttributeValues=eay,
Limit=pageSize Limit=pageSize,

) TotalSegments=totalsegments,

Segment=threadsegment

)






During the lab...

1. Questions that are asked will be sent to the main presenter to answer

2. During the lab, the presenter will be running through it in front of
you. Watch along if you don't have a laptop, or want to see the
process

3. Please fill out your surveys at the end



AWS Event Engine

The AWS Event Engine was
created to help AWS field teams
run Workshops, GameDays,
Bootcamps, Immersion Days,
and other events that require
hands-on access to AWS
accounts.

Event Engine Login

ARC101-R2 Introduction to AWS
Team Hash: a1b2c3d4e5f6

Go to: https://dashboard.eventengine.run
Please contact your event operator if you have any questions!

AWS

e |nvent



https://dashboard.eventengine.run/

@ @ https hboard.eventengine.run/login

Who are you?

Terms & Conditions:

1. By using the Event Engine for the relevant event, you agree to the Event Terms and Conditions and the AWS Acceptable Use Policy. You
acknowledge and agree that are using an AWS-owned account that you can only access for the duration of the relevant event. If you find
residual resources or materials in the AWS-owned account, you will make us aware and cease use of the account. AWS reserves the right to
terminate the account and delete the contents at any time.

2. You will not: (a) process or run any operation on any data other than test data sets or lab-approved materials by AWS, and (b) copy, import,
export or otherwise create derivate works of materials provided by AWS, including but not limited to, data sets.

3. AWS is under no obligation to enable the transmission of your materials through Event Engine and may; in its discretion, edit, block, refuse
to post, or remove your materials at any time.

4_Your use of the Event Engine will comply with these terms and all applicable laws, and your access to Event Engine will immediately and
automatically terminate if you do not comply with any of these terms or conditions.

This is the 12 digit hash that was given to you or your team.



https://dashboard.eventengine.run/

@ & http shboard.eventengine.run/login

Who are you?

Terms & Conditions:

1. By using the Event Engine for the relevant event, you agree to the Event Terms and Conditions and the AWS Acceptable Use Policy. You
acknowledge and agree that are using an AWS-owned account that you can only access for the duration of the relevant event. If you find
residual resources or materials in the AWS-owned account, you will make us aware and cease use of the account. AWS reserves the right to
terminate the account and delete the contents at any time.

2. You will not: (a) process or run any operation on any data other than test data sets or lab-approved materials by AWS, and (b) copy, import,
export or otherwise create derivate works of materials provided by AWS, including but not limited to, data sets.

3. AWS is under no obligation to enable the transmission of your materials through Event Engine and may, in its discretion, edit, block, refuse
to post, or remove your materials at any time.

4. Your use of the Event Engine will comply with these terms and all applicable laws, and your access to Event Engine will immediately and
automatically terminate if you do not comply with any of these terms or conditions.

This is the 12 digit hash that was given to you or your team.



https://dashboard.eventengine.run/

&« c ﬁ} [OFT https:/fdashboard.eventengine.run/dashboard

Dashboard Logout

Team Dashboard

@) Event

‘ Set Team Name H AWS Console H SSH Key

Event: AWS Service Workshop

& Modules

AWS-ServiceWorkshop

Outputs:

No outputs defined



https://dashboard.eventengine.run/dashboard

« ¢ ® (@ @& https://dashboard.eventengine.run/dashboard

Dashboard

Team Dashboard

&) Event

AWS Console H

Event: AWS Service Workshop

Event ID:
Team ID:

& Modules

AWS-ServiceWorkshop

Outputs:

No outputs defined



https://dashboard.eventengine.run/dashboard

AWS Console Login

Remember to only use " " as your region, unless otherwise directed by the event operator.
Login Link

= Open AWS Console i Copy Login Link

Credentials / CLI Snippets

Mac / Linux Windows

Mac or Linux |B

export AWS_DEFAULT_REGION=
export AWS_ACCESS_KEY_ID=
export AWS_SECRET_ACCESS_KEY=
export AWS_SESSION_TOKEN=

How do | use the AWS CLI?

Checkout the AWS CLI documentation here: https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html



https://dashboard.eventengine.run/dashboard

| earn databases with AWS Training and Certification

Resources created by the experts at AWS to help you build and validate database skills

25+ free digital training courses cover topics and services
| related to databases, including:

[

Amazon Aurora  Amazon Redshift
Amazon Neptune « Amazon RDS
Amazon DocumentDB

Amazon DynamoDB

« Amazon ElastiCache

—C — y I

/

o I
Validate expertise with the new AWS Certified Database - Specialty beta

‘ ‘——— | exam
: | vstemwnng

adAWS training and
© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved. ~ >y cert|ﬁcat|on




Thank you!

Sean Shriver, Daniel Yoder, and Rick Ho

@sean_shriver, @daniel_yod,
@houlihan_rick, and @DynamoDB
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