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A technical deep dive beyond the basics 
Help educate you on how to get the best from AWS technologies 

Show you how things work and how to get things done 
Broaden your knowledge in ~45 mins 

Masterclass 



A fast, fully managed, petabyte-scale data warehouse 
Makes it simple & cost-effective to analyse all your data using existing tools 
Start small & scale to a petabyte or more for less than $1,000/terabyte/year 

Amazon Redshift 



 
Amazon Redshift 

Optimised for  
Data Warehousing 

Scalable 
No Up-Front Costs 

Compatible 
Secure 

Simple 



Why Run Your Data Warehouse on AWS? 
Getting Started 

Table Design 
Data Loading 

Working with Data 
Backup and Restoration 

Upgrading & Scaling  
 

Agenda 



Why Run Your Data 
Warehouse on AWS? 



backup & recovery, 
data load & unload 

performance 
tuning 

5% 

25% 

20% 

40% 

5% 5% 

scripting & 
coding 

security 
planning 

install, upgrade, 
patch and migrate 

documentation, 
licensing & training 

Why Managed Databases? 

differentiated effort increases the 
uniqueness of an application 



Our customers asked us for data warehousing  
done the AWS way 

No upfront costs, pay as you go 

Really fast performance at a really low price 

Open and flexible with support for popular BI tools 

Easy to provision and scale up massively 



Amazon Redshift  
parallelizes and distributes everything 

Query 

Load 

Backup 

Restore 

Resize 

Compute
Node

Compute
Node

Compute
Node

Leader
Node

Common BI Tools

JDBC/ODBC

10GigE Mesh



Redshift lets you start small and grow big 

Extra Large Node (dw1.xl & dw2.xl) 
3 spindles, 15GiB RAM  
2 virtual cores, 10GigE 
 
Single Node (160GB SSD or 2TB 
Magnetic) 
 
 
Cluster 2-32 Nodes (320GB SSD – 64TB 
Magnetic) 
 
 

8 Extra Large Node (dw1.8xl & dw2.8xl) 
24 spindles, 120GiB RAM, 1.2TB SSD or 16TB 
Magnetic, 16 virtual cores, 10GigE 
 
Cluster 2-100 Nodes (2.4TB SSD – 1.6PB Magnetic) 
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Redshift simplifies operations 

•  Built-in security in transit, at rest, when backed up 
•  Backup to S3 is continuous, incremental, and automatic 

•  Streaming restores let you resume querying faster  

•  Disk failures are transparent; nodes recover automatically 

Amazon 
S3 

Clients 

(Optional) SSL 
Continuous, Automatic 

Backup 

Streaming Restore 

Amazon Redshift 

Amazon 
Redshift 



Amazon Redshift dramatically reduces IO 

Column storage 
Data compression 
Zone maps 
Direct-attached storage 
Large data block sizes 

Id Age State 
123 20 CA 
345 25 WA 
678 40 FL 

Row storage Column storage 



Current production environment 
32 nodes, 128 CPUs, 4.2TB RAM, 1.6 PB disk 

 
Tested 2B row data set, 6 representative queries on  

2-node Amazon Redshift cluster 
queries ran > 10x faster 



TEST: 
2 BILLION RECORDS 

6 REPRESENTATIVE REQUESTS 



AMAZON REDSHIFT 2x HS1.8XL 
Vs. 

32 NODES, 4.2TB RAM, 1.6PB 



12x TO 150x FASTER 



•  Needed a way to increase speed, 
performance and flexibility of data 
analysis at a low cost 

•  Using AWS enabled FT to run queries 
98% faster than previously—helping FT 
make business decisions quickly 

•  Easier to track and analyze trends  

•  Reduced infrastructure costs by 80% 
over traditional data center model 



Getting 
Started 



Create a Data Warehouse in 
Minutes with Amazon Redshift 

Getting Started 



Creating a 
Redshift Data 
Warehouse via 
the AWS Console 
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Creating a 
Redshift Data 
Warehouse via 
the AWS Console 



2 Month Free Trial 

Comprehensive Getting Started Guide 

Table Design & Data Loading Tutorials 

More Getting Started Resources 

Find out more about getting started with Amazon Redshift: aws.amazon.com/redshift/getting-started/ 



Table Design 



Table Design 

▶  How to choose optimal table design ? 
▶  Choosing the right data type 
▶  Distributing and sorting data 



The VARCHAR data type supports multi-byte characters up to a maximum of three bytes.  
Four-byte or longer characters are not supported. 

 
For example, VARCHAR(12) can support four Chinese characters (three bytes / character): 

 4 characters  x  3 bytes per character = 12 bytes 

Data Types 



Your Schema 

▶  3NF 

Airport 

Airport Group 

Airport Group Map Destination Enquiry 

Enquiry Airport 

Enquiry Airport 
Group Holiday Type 

Search Type 



Distributing Data 

▶  Redshift is a distributed system: 
▶  A cluster contains a leader node & compute nodes 

▶  A compute node contains slices (one per core) 

▶  A slice contains data 

▶  Slices are chosen based on two types of distribution: 
▶  Round Robin (automated) 

▶  Based on a distribution key (hash of a defined column) 

▶  Queries run on all slices in parallel: optimal query throughput can be 
achieved when data is evenly spread across slices 



Unoptimised Distribution 

ORDERS ITEMS 
Order 1: Dave Smith, Total £195 

Item 1.1: Order 1, Kindle Fire HD 7”, £159 
Item 1.2: Order 1, Kindle Fire Case, £36 

Slice 1 | Slice 2 

Node 1 

Slice 1 | Slice 2 

Node 2 

Slice 1 | Slice 2 

Node 3 

Default (No Distribution Key, Round Robin Order) 

Order 1 Order 2 Order 3 Item 2.1 Item 1.1 Item 1.2 
Item 2.2 Item 3.1 



Optimised Distribution 

ORDERS ITEMS 
Order 1: Dave Smith, Total £195 
Item 1.1: Order 1, Kindle Fire HD 7”, £159 
Item 1.2: Order 1, Kindle Fire Case, £36 

Slice 1 | Slice 2 

Node 1 

Slice 1 | Slice 2 

Node 2 

Slice 1 | Slice 2 

Node 3 

Customised (ORDERS.ORDER_ID DISTKEY, ITEMS.ORDER_ID DISTKEY) 

Order 1 Order 2 Order 3 
Item 2.1 Item 1.1 

Item 1.2 Item 2.2 
Item 3.1 



Choosing a Distribution Key 

▶  Frequently Joined 
▶  By most commonly run queries 

▶  By queries which consume the most CPU 

▶  High Cardinality 
▶  Large number of discrete values 

▶  Low Skew 
▶  Uniform Distribution 

▶  No Hotspots 

▶  Query STV_BLOCKLIST for Skew Factor 

http://docs.aws.amazon.com/redshift/latest/dg/c_analyzing-table-design.html 



Sorting Data 

▶  In the slices (on disk), the data is sorted by a sort key (if none 
uses the insertion order) 

▶  Choose a sort key that is frequently used in your queries 
▶  As a query predicate (date, identifier, …) 

▶  As a join parameter (it can also be the hash key) 

▶  The sort key allows Redshift to avoid reading entire blocks 
based on predicates 

▶  E.g.: a table containing a timestamp sort key, and where only 
recent data is accessed, will skip blocks containing “old” data 



Schema Design 

▶  Optimizing a database for querying 
▶  Analyse using Automatic Compression to ensure optimal IO 
▶  Co-locate frequently joined tables: use distribution key wisely 

(avoids data transfers between nodes) 
▶  For joined tables, use sort keys on the joined columns, 

allowing fast merge joins 
▶  Compression allows you to de-normalize without penalizing 

storage, simplifying queries and limiting joins 



DISTKEY, SORTKEY = EnquiryID 

Possible Schema Optimisations 

▶  Denormalise commonly used join attributes onto large tables 

Airport 

Airport Group 

Airport Group 
Map Destination Enquiry 

Enquiry Airport 

Enquiry Airport 
Group Holiday Type 

Search Type 



DISTKEY, SORTKEY = EnquiryID 

Possible Schema Optimisations 

▶  Cache Small Tables with DISTYLE ALL 

Airport 

Airport Group 

Airport Group 
Map Destination Enquiry 

Enquiry Airport 

Enquiry Airport 
Group Holiday Type 

Search Type 



More on Table Design 

 

Table Design Documentation 
 

http://docs.aws.amazon.com/redshift/latest/dg/t_Creating_tables.html 
 

Table Design Tutorial 
 

http://docs.aws.amazon.com/redshift/latest/dg/tutorial-tuning-tables.html 
 



Data Loading 



AWS Cloud Corporate Data center 

DynamoDB Amazon S3 

Data Volume Amazon Elastic 
MapReduce 

Amazon RDS 

Amazon 
Redshift 

Amazon  
Glacier 

logs / files 

Source DBs 

VPN  
Connection 

AWS Direct 
Connect 

S3 Multipart 
Upload 

AWS Import/ 
Export 

Amazon Redshift Loading Data Overview 



Sharing Your Data 

▶ Data Dumped from DB 
▶ CSV Files Encrypted 

▶  Review Encryption Code 

▶ Uploaded to S3 
▶  Bucket <bucket> 

▶ Data shared with AWS 

{	
  
	
  	
  "Id":	
  "Policy1234567890",	
  
	
  	
  "Statement":	
  [	
  
	
  	
  	
  	
  {	
  
	
  	
  	
  	
  	
  	
  "Action":	
  [	
  
	
  	
  	
  	
  	
  	
  	
  	
  "s3:Get*",	
  
	
  	
  	
  	
  	
  	
  	
  	
  "s3:List*"	
  
	
  	
  	
  	
  	
  	
  ],	
  
	
  	
  	
  	
  	
  	
  "Effect":	
  "Allow",	
  
	
  	
  	
  	
  	
  	
  "Principal":	
  {	
  
	
  	
  	
  	
  	
  	
  	
  	
  "AWS":	
  ["arn:aws:iam::887210671223:root"]	
  
	
  	
  	
  	
  	
  	
  },	
  
	
  	
  	
  	
  	
  	
  "Resource":	
  [	
  
	
  	
  	
  	
  	
  	
  	
  	
  "arn:aws:s3:::<bucket-­‐name>",	
  
	
  	
  	
  	
  	
  	
  	
  	
  "arn:aws:s3:::<bucket-­‐name>/*"	
  
	
  	
  	
  	
  	
  	
  ],	
  
	
  	
  	
  	
  	
  	
  "Sid":	
  "Stmt0987654321"	
  
	
  	
  	
  	
  }	
  
	
  	
  ]	
  
}	
  



Slice 0 

Slice 1 

Slice 0 

Slice 1 

Client.txt.1 

Client.txt.2 

Client.txt.3 

Client.txt.4 

Node 0 

Node 1 

2 XL Compute Nodes 

Copy customer from ‘s3://mydata/client.txt’ 
Credentials ‘aws_access_key_id=<your-access-key>; aws_secret_access_key=<your_secret_key>’ 
Delimiter ‘|’; 

mydata 

Splitting Data Files 



Client.txt 

Encrypt the file using 
the envelope key 

Generate a one time 
use envelope 
symmetric key 

Encrypt the envelope 
key using a master 

public key or 
symmetric key 

Amazon 
Redshift 

Copy customer from ‘s3://mydata/client.txt’ 
Credentials ‘aws_access_key_id=<your-access-key>; 
aws_secret_access_key=<your_secret_key>; 
Master_symmetric_key=<master_key>’ Delimiter ‘|’ encrypted; 

Loading Encrypted Data Files 



▶ Mismatch between data types in table and values in input data fields 

▶ Mismatch between number of columns in table and number of fields in input data 

▶ Mismatched quotes 
▶ Redshift supports both single and double quotes; however, these quotes must be balanced appropriately 

▶ Incorrect format for date/time data in input files 
▶ Use DATEFORMAT and TIMEFORMAT to control 

▶ Out-of-range values in input files (for numeric columns) 

▶ Number of distinct values for a column exceeds the limitation for its compression 
encoding 

Typical Load Issues 



▶ Redshift supports standard DML commands  
▶ INSERT, UPDATE, DELETE 

▶ Redshift does not support single-command merge (upsert) statement 
▶ Load data into a staging table 

▶ Joining the staging table with the target table 
▶ UPDATE data where row exists 
▶ INSERT where no row exists 

▶ All Direct SQL Commands go via Leader Node 

Direct SQL 



Data Loading Best Practices 

▶  Use a COPY Command to load data 
▶  Use a single COPY command 
▶  Split your data into multiple files 
▶  Compress your data files with GZIP 
▶  Use multi-row inserts if COPY is not possible 
▶  Bulk insert operations (INSERT INTO…SELECT and 

CREATE TABLE AS) provide high performance data 
insertion 



▶ Load your data in sort key order to avoid needing to vacuum 

▶ Organize your data as a sequence of time-series tables, where each table is 
identical but contains data for different time ranges 

▶ Use staging tables to perform an upsert 

▶ Run the VACUUM command whenever you add, delete, or modify a large 
number of rows, unless you load your data in sort key order 

▶ Increase the memory available to a COPY or VACUUM by increasing 
wlm_query_slot_count 

▶ Run the ANALYZE command whenever you’ve made a non-trivial number of 
changes to your data to ensure your table statistics are current 

Data Loading Best Practices 



Working with data in 
Amazon Redshift 



RDBMS 
Redshift 

OLTP 
ERP 

Reporting 
& BI 
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Amazon Redshift 









Backup and 
Restoration 



Amazon S3 

128GB RAM 

16TB disk 

16 cores Compute 
Node 

128GB RAM 

16TB disk 

16 cores Compute 
Node 

128GB RAM 

16TB disk 

16 cores Compute 
Node 

BACKUP AND  
RESTORATION 

Backups to Amazon S3 are 
automatic, continuous and 
incremental 
 
Configurable system snapshot 
retention period 
 
User snapshots on-demand  
 
Streaming restores enable you 
to resume querying faster 



CLUSTER DATA REPLICATION 
+ 

AUTOMATED BACKUPS ON 
AMAZON S3 

+ 
NODE MONITORING 



Upgrading and 
Scaling 



Resize while remaining online 

Provision a new cluster in the 
background 

Copy data in parallel from node to 
node 

Only charged for source cluster 

SQL Clients/BI Tools 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores Leader 
Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores Leader 
Node 



Automatic SQL endpoint switchover via DNS 

Decommission the source cluster 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores 

Compute Node 

128GB RAM 

48TB disk 

16 cores Leader 
Node 

SQL Clients/BI Tools 



Resizing a 
Redshift Data 
Warehouse via 
the AWS Console 
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Resizing a 
Redshift Data 
Warehouse via 
the AWS Console 



Some other things… 



Airbnb 

Find out more about these and other AWS case studies here: aws.amazon.com/solutions/case-studies/ 

Nokia 



Resources to learn more 

Financial Times Case Study 
 aws.amazon.com/solutions/case-studies/financial-times 

 
Getting Started with Amazon Redshift 

aws.amazon.com/redshift/getting-started/ 
 
Uses & Best Practices for Amazon Redshift  
AWS Summit 2014 San Francisco (video) 

 http://youtu.be/reQtXquDpzo 
 
Your local AWS Solutions Architect J 



Summary 



 
Amazon Redshift 

Optimised for  
Data Warehousing 

Scalable 
No Up-Front Costs 

Compatible 
Secure 

Simple 



Find out more: 
aws.amazon.com/redshift 



AWS Training & Certification 

Certification 

aws.amazon.com/certification 

Demonstrate your skills, 
knowledge, and expertise 

with the AWS platform 

Self-Paced Labs 

aws.amazon.com/training/ 
self-paced-labs 

Try products, gain new 
skills, and get hands-on 

practice working with 
AWS technologies 

aws.amazon.com/training 

Training 

Skill up and gain 
confidence to design, 
develop, deploy and 

manage your applications 
on AWS 



Ian Massingham – Technical Evangelist 
@IanMmmm 

 
@AWS_UKI for local AWS events & news 

@AWScloud for Global AWS News and Announcements 
©Amazon.com, Inc. and its affiliates.  All rights reserved. 



We typically see customers start by trying our 
services 

Get started now at : aws.amazon.com/getting-started 



Design your application for the AWS Cloud 

More details on the AWS Architecture Center at : aws.amazon.com/architecture 


