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What is analytics?

« Analysis based on data collected by
transactional/customer-facing operations

Generate and collect

- Everything is quantifiable and measurable J
- Facilitate data-driven decisions and operations Store
G:g@ Analyze
Amazon Redshift Amazon EMR
kafka
. - &3
4 — Ny

Amazon QuickSight Amazon Kinesis



't has never been easier to

S New R

Firsk Wam | Lask Bam | A

TR Vi

Jaescial

fuEtin JEmor

Ervd-Lsar B

Ersd-Liser o

25BN

Fa Wiashus
NO Vs

Mo Wi
Ha Walus
Hao Valus

Third Par et
IS BT AT AT s

kra

o ' e

data

Generate and collect

Store

Analyze



't has never been easier and cheaper to data

Amazon Simple Storage Service (Amazon S3)
« S3:$23.4 per TB/month @

) Generate and collect
. S3 infrequent access: $12.8 per TB/month

Amazon Simple Storage

Service J

Amazon S3 Glacier @
.+ S3 Glacier: $4.1 per TB per month . S’f‘Glader Store
+ S3 Glacier Deep Archive: $1 per TB per month l

Analyze



The tyranny of "“OR" in Analytics

Parallel data warehouse

Parallel database
Own storage manager & transactionality
Proprietary columnar data format

Big data framework

Open-source, large-scale, distributed query engines

Operate on data stored on external storage (S3, Hadoop
Distributed File System)

Loose control over the stored data

Generate and collect

|

Store

|

Analyze



-scaping the tyranny of “O

Top-of-the-line performance for

Data scale
- a/ Local attached data
- b/ Very large data in Amazon S3

Concurrency
- a/ Capacity of a single cluster
- b/ Capacity of multiple clusters

R" with Amazon Redshift

any

Generate and collect

|

Store

|

Analyze



-xecuting this query in Amazon Redshitt

JDBC/ODBC/psql

Parser Leader node o
—-
1
1
1

A Catalog/
statistics
2

A
[ |
1 1
1 1

Redshlft cluster queryl LR

Compute Compute Compute Compute
node node node node
E Co-located join

| (5
I = - N — |- |- |- |-
SIMD scans from = [ I I

local-attached SSDs
AZ64 encoding

= > Hashjoin - y

queryl. o

Top-of-the-line data warehousing performance



Compute elasticity and scalability with concurrency scaling

I JDBC/ODBC

Redshift Concurrency Scaling

Amazon
Redshift @
Clusters

___________________________________________

Scale-out to multiple Amazon Redshift
clusters from a single endpoint in seconds

Support virtually unlimited concurrent
users and queries while maintaining SLAs

Per-second billing for additional
clusters used

Free 1hr usage per day
(free for 97% of clusters)

Throughput (Queries per Hour)

>35x improvement
in throughputin 2019
Scalability improvements

14000
*Cloud DW
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Concurrent Queries

* Cloud DW benchmark is based on TPC-DS (v2.10) with no query modifications are done



https://github.com/awslabs/amazon-redshift-utils/tree/master/src/CloudDataWarehouseBenchmark/Cloud-DWB-Derived-from-TPCDS
http://www.tpc.org/tpcds/default.asp

Data lake: The new information hub

« A centralized secure repository that enables
you to govern, discover, share, and analyze
structured and unstructured data at any scale



Typical steps of building a data lake

Ingestion and cleaning Security Analytics and ML

Sid AN Rin

Data engineer Data security officer Data analyst

1 Setup storage > T‘
|

4 >
|
d 3 J ] 10 I
o ul |
4 Configure and enforce security

2 Move data J and compliance policies

LY Make data available
Cleanse, prep, for analytics
and catalog data



AWS Lake Formation

AWS Lake Formation lets you
build secure data lakes in days



Amazon Redshift and AWS Lake Formation

- Easy integration

« Column-level security with Lake Formation



Querying big data from Amazon S3

Amazon Redshift :___,--1
cluster |

Compute
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Fast, large-scale queries out of Amazon S3

1. High bandwidth

Parallelism (many small straws)

2. Minimize the amount of data to read from Amazon S3

Avoid doing unnecessary work

Columnar formats and compression

3. Reduce the amount of data sent back to Amazon Redshift

Computation push-down

4. Exploit repeating nature of queries

Smart and incremental caching of intermediate results



Amazon Redshift Spectrum execution layer

Leader node

o

Tens of Amazon Comgute Comgute
. node node
Redshift nodes <o

Thousands of Spectrum Spectrum Spectrum Spectrum

Spectrum node node node node
nodes
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Partitioning pruning: Static and dynamic

Partitioning scheme Partitions to process
s3://Orders/ [YYYY] / [MM] / [DD] / [Country] /
20 365 195 1,423,500
195 195
12 12

SELECT country, count(*)

FROM s3.0rders o, local.Countries c
WHEREoCountryID=cID ...............................................................
. AND c.Continent = ‘South America’
ANDoYYYY=2017ANDoMM=12 ....................................

AND 0.DD = 24 A~

GROUP BY 1; S3 orders

Dynamic

Local countries



-xecuting this query in Amazon Redshift Spectrum

Leader Node . .
N O B Sort + limit

10's of Redshift nodes v v
Compute Compute
Node 1 e Node 2

Agg
N

Hash join
Spectrum Spectrum Spectrum Spectrum J
100's of Node 1 Node 2 Node3 ___ 'NodeN

Spectrum nodes
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Scan orders Scan products



-xecuting this query iNn Amazon Redshift Spectrum

Sort + limit

10's of Redshift nodes X >
Compute Compute A
Node 1 e Node 2

Agg
N

"4-"'."'&"'."'."'."«"'4.

Up to orders of
magnitude reduction

Agg

N

Scan orders Scan products

Tens of billions




Amazon Redshift Spectrum request accelerator

Sort + limit

10's of Redshift nod v v
SO edasniIrt nodes Co ute A

de

Agg
N

Agg

N

Scan orders Scan products

Tens of billions

Significant acceleration of repeating queries; incremental



Data lake export: share data in Parquet format

Parquet is efficient open columnar

>
G':gg storage format for analytics

Amazon Amazon Analyze your data with Amazon Redshift

Amazon EMR Redshift Athen Spectrum and other AWS services such as
N I I 05 Amazon Athena and Amazon EMR
Am$”3 (‘select * from lineitem’)
a
a® “s3://mybucket/unload/1ineitem/’
<

AWS Glue PARTITION BY (l_shipdate);




Using Amazon Redshift for elastic ELT

“Smart” transformation requiring complex SQL transformations

Phase 1

Ingest using simple file-based COPY-command, or
Smart prefiltering, aggregation, and cleansing with Spectrum and Federated Query

Phase 2

- Execute of business logic and other transformations using, e.g., SQL UDFs, stored procedures,

Phase 3

- Retain data in Amazon Redshift optimized for local high-performance query execution, or

Unload to Parquet files for data lake-ready contribution



Amazon Redshift: Key 2019 innovations

N\ NEW! PREVIEW! NEW! PREVIEW! NEW! NEW!
0 ®
L@J

managed storage

RA3 with Al : o0
(| : YOIRY Materialized oo Spatialdata | (&, concurrenc
Performance & | ** Amazon Redshift @ AQUA &) AZ6a . €= — g Concurrency

scalability

PREVIEW! NEW! NEW! NEW!
@ ;Sfoesrsazencjaqz%iry L. Data lake ‘ - Spectrum G AWS Lake

7 Redshift & Amazon Sxport in @ EequleSt Formation
Data lake & AWS RDS/Amazon arquet ccelerator integration
. . Aurora
Integration
NEW! NEW! NEW! NEW! NEW! NEW!
q:P ﬁﬂig:X?‘gllj;Zn;& == xzvr:agement Cﬁ) gﬂﬁ;\/ =M —h Elastic resize % Stored Q Distribution and
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Fully managed
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Elastic
resize

Cross-instance
@ restore

Q Auto Data
Distribution
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We believe in the power of story
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What we do...

Many teams work to publish a game...

Each team brings specialized tools...

Fy
=
(&

We combine these tools with client
data to create a consistent,
actionable view of each game.




Picking the right tools

D Client

:Im Server

[[_i Integrations

AWS Glue
Data Catalog

Amazon EMR

$ekafka. SPGIkS

ache

Data
Lake(s)

Amazon S3

Consume

Query

Engine(s)

Amazon Amazon EMR Amazon . °
Redshift Presto SageMaker jupyte

AL Firfiow |oBker

Amazon Redshift
Spectrum



Our Amazon Redshift Fleet

~20 Clusters — 6 non-production, 14 production
12 single tenant, 8 multi tenant

Storage:
Amazon Redshift - 200 TB
" ake House"” data lakes - 1 PB

Event streams: 100k/sec peak, 20k/sec sustained

3 - 10 minute micro batches per game
. 60 - 340 tables/game
« Spectrum (scanned/mo) - 1 1PB




Big Data Stack

Ingestion Modeling Visuals & Automation

Sources

API Durability Processing Data Lakes Load / Transform Data Models
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. ’ = Analyst Services
: Streaming A i
— e
Game Events Events Event | ker
Telemetry Processing Amazon Redshift :
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LT in and out of a Single Tenant Game DB

Storage

Single Game Tenant

Redshift Cluster(s)
Loaded Data

Operational Lake House Staged tables
Transformed

Data Lake Export Data
Assets

Spectrum Queries

Analytic Lake House External Table
b4 & =
&, y
Airflow
Amazon S3 AWS Glue Amazon Redshift ~ Amazon Redshift Amazon Redshift

Data Catalog Spectrum



L T-ETL-ETL for data federation

Ingestion Storage

Single Game Tenant
Redshift Cluster(s)

RDS
PostgreSQL

RDS Amazon EMR Loaded Data

PostgreSQL Presto

d

Operational Lake House

Staged tables
Transformed

Data Lake Export Data
Assets

PostgreSQL

p tRDSS L Analytic Lake House .
b External Table Spectrum Queries

RDS
PostgreSQL

Analytic Lake House

x = E3 ¢
&
Airflow Airflow
AWS Glue Amazon Redshift Amazon Redshift Amazon Redshift

Amazon EMR Amazon S3
Data Catalog Spectrum



L T—ELT from Analytic
Central Warehouse anc

Data Lake to

ake

back to Data

Storage

Central Warehouse
Redshift Cluster

Spectrum Query

External Table

Data Lake Export

o

Analytic Lake House
External Table

R V4
@ &
Airflow
Amazon S3 AWS Glue
Data Catalog

Transformed
DE]]
Assets

Spectrum Query

Amazon Redshift
Spectrum

Amazon Redshift



What enables extending the data warehouse

AWS Glue Data Catalog

« Shared external catalog

« Support all AWS Big Data Stack query
engines

« Managed by the service
* Hive compatible

Amazon Redshift Spectrum
* Query in place
* No loads
« Share data with other tools
- Data mobility between clusters

AWS Lake Formation

Common permissions model
Enforced by multiple query engines
Eases management of data lakes

Size cluster for compute

Limit cluster growth

Data mobility between clusters
Open source columnar format



Big Data Stack

Ingestion Modeling Visuals & Automation

Sources

API Durability Processing Data Lakes Load / Transform Data Models
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Martin Grund, AWS
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