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Content Review Session 
Week 3 – Domain 2

Data Store Management
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OPTIONAL AWS Skill Builder Subscription

The Skill Builder subscription provides access to official AWS Certification practice exams, self-paced digital training 

content including open-ended challenges, self-paced labs, and game-based learning. Please note, the Skill Builder 

subscription is not required for this Accelerator program. 

Special features include:

• 600+ digital courses

• Learning plans

• 10 Practice Question Sets

• AWS Cloud Quest (Foundational)

Free digital training
LINK HERE

Individual subscription
LINK HERE

Everything in free digital training, plus:

• AWS Cloud Quest (Intermediate - Advanced)

• 3 AWS Certification Official Practice Exams

• Enhanced Exam Prep Courses

• Unlimited access to 1000+ hands-on labs

• AWS Jam Journeys (lab-based challenges)

• AWS Digital Classroom (Annual only)

Individual subscriptions are priced at 

$29 USD per month (Flexibility to 

cancel anytime) or $449 USD per year.

Access 65
Data Engineer -

Associate Practice 
Exam Questions
with feedback on 

your answer choices
• AWS Certification Official Practice Exams

https://explore.skillbuilder.aws/learn/catalog
https://explore.skillbuilder.aws/pages/59/subscriptions?trk=e6d86b22-90b3-487c-bac9-3603075dbf69&sc_channel=el
https://explore.skillbuilder.aws/learn/course/external/view/elearning/18609/exam-prep-official-pretest-aws-certified-data-engineer-associate-dea-c01-english
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Today’s Learning 
Outcomes

During this session, we will cover:

• Choosing a data store

• Understand data cataloging systems

• Manage the lifecycle of data

• Design data models and schema evolution



Domain 2: Data Store 
Management
Choosing a data store
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Choosing a data store

Knowledge of:

• Storage platforms and their characteristics

• Storage services and configurations for 

specific performance demands

• Data storage formats

• How to align data storage with data 

migration requirements

• How to determine the appropriate storage 

solution for specific access patterns

• How to manage locks to prevent access to 

data

Skills in:

• Implementing the appropriate storage 

services for specific cost and performance 

requirements 

• Configuring the appropriate storage services 

for specific access patterns and requirements

• Applying storage services to appropriate use 

cases

• Integrating migration tools into data 

processing systems 

• Implementing data migration or remote 

access methods 



Managing Data Within AWS

EFS FSx

File

EBS

Block

S3 S3 Glacier

Object

Data Storage

What is Object Data?

Stores and Manages data as Objects

Examples include data like 
documents, images, or data values

What is Block Data?

Works by dividing data into fixed-
sized blocks and stores them as 
individual units.

Includes most data types

What is File Data?

A hierarchical storage system that 
provides shared access to file data.

Files also contain metadata like file 
name, size, and timestamps



Amazon Simple Storage Service (S3)

Provides infinitely scalable, highly durable object storage in the AWS Cloud



Amazon Simple Storage Service (S3)

Provides infinitely scalable, highly durable object storage in the AWS Cloud

AWS Region  3 Availability Zones

S3 One 

Zone-IA
S3 Standard S3 

Standard-IA

S3 Glacier

Deep Archive

S3 GlacierS3 

Intelligent-

Tiering

• Active, frequently 

accessed data

• Milliseconds access

• Data with changing 

access patterns

• Opt in for automatic 

archiving

• Milliseconds access

• No retrieval fees

• Object monitoring 

fee

• Minimum storage 

duration

• Infrequently 

accessed data

• Milliseconds access

• Retrieval fee per GB

• Minimum storage 

duration

• Minimum object size

• Re-creatable, less 

accessed data

• Milliseconds access

• Retrieval fee per GB

• Minimum storage 

duration

• Minimum object size

• Archive data

• In minutes and hours

• Retrieval fee per GB

• Minimum storage 

duration

• Minimum object size

• Long-term archive 

data

• Select hours

• Retrieval fee per GB

• Minimum storage 

duration

• Minimum object 

size

S3 Outposts

• On-premises data

• Milliseconds access

• Encrypted with SSE-S3

AWS Single AZ AWS Outposts



Amazon Elastic File System

Simple, serverless, set-and-forget, elastic file system

Amazon Elastic File System (EFS) automatically grows and shrinks as you add and remove files with no need for 

management or provisioning (Automatically spreads data across multiple AZ’s for availability)



Amazon Elastic Block Store (EBS)

Easy to use, high performance block storage at any scale

Provides block level storage volumes for use with EC2 instances. Data automatically replicated within the same 

AZ, but not to another AZ

EBS 

volume
Availability Zone

AWS region

EC2 

instance



AWS Transfer Family

Easily manage and share data with simple, secure, and scalable file transfers

AWS Transfer Family securely scales your recurring business-to-business file transfers to AWS Storage services 

using SFTP, FTPS, FTP, and AS2 protocols.



Amazon Redshift

Power data driven decisions with the best price-performance cloud data 

warehouse



Amazon Redshift cluster architecture – DC2

Cluster with DC2 nodes

Leader node

Compute nodes

DC2compute node Slices

Compute and storage scale together



Amazon Redshift cluster architecture – RA3

Compute nodes

Leader node

Cluster with RA3 nodes

Amazon Redshift managed 
storage in Amazon S3

RA3 compute node Slices

Separately scale compute and storage



Amazon Redshift Spectrum

Efficiently query and retrieve structured and semistructured data from files in Amazon 

S3 without having to load the data into Amazon Redshift tables



Amazon Redshift – Federated Queries

Query and analyze data across operational databases, data warehouses, and data lakes. 



Securing federated queries

Create a secret for 
Amazon Relational 
Database Service 
(Amazon RDS) 
credentials.

Apply the policy to 
Amazon Redshift.

Create an external 
schema and tables 
for Amazon RDS.

Query Amazon RDS 
from Amazon 
Redshift.

Amazon RDS AWS Secrets 

Manager

Secret:

database 

credentials

Amazon 

Redshift

Amazon 

Redshift

Amazon Redshift

Amazon RDS
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Amazon Redshift supported data types
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SUPER data type

Table: customers

id
INTEGER

name
SUPER

phones
SUPER

1
{"given":"Jane",

"family":"Doe"}

[{"type":"work",

"num":"9255550100"},

{"type":"cell",

"num": 6505550101} ]

2
{"given":“Richard",

"family":“Roe"},

[{"type":"work",

"num": 5105550102}]

SELECT name.given AS firstname, ph.num
FROM customers c, c.phones ph
WHERE ph.type = ‘cell’|

firstname | num
----------+---------------
"Jane"    | 6505550101



Columnar Data Storage

Convert CSV based data to optimize analytic query performance



Parquet vs ORC

Columnar storage formats that are optimized for fast retrieval of data and used in AWS 

analytical applications



Domain 2: Data Store 
Management
Understand data cataloging 
systems
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Understand data cataloging systems

Knowledge of:

• How to create a data catalog

• Data classification based on requirements

• Components of metadata and data catalogs

Skills in:

• Using data catalogs to consume data from 

the data’s source

• Building and referencing a data catalog 

• Discovering schemas and using AWS Glue 

crawlers to populate data catalogs

• Synchronizing partitions with a data catalog

• Creating new source or target connections 

for cataloging 



AWS Glue

Discover, prepare, and integrate all your data at any scale

Serverless data integration service that makes it easier to discover, prepare, move, and integrate data from 

multiple sources for analytics, machine learning (ML), and application development.



AWS Glue Data Catalog

Data Catalog can quickly discover and search multiple AWS datasets without 

moving the data. 



AWS Glue Schema Registry

Centrally discover, control, and evolve data stream schemas

Manage and enforce schemas on your data streaming applications using convenient integrations.



AWS Glue crawlers

Connects to a data store, progresses through a prioritized list of classifiers to 

extract the schema of your data, then populates the Data Catalog.



AWS Glue – Table Partitions

AWS Glue table definition of an S3 folder can describe partitioned tables. Allows 

you to fetch a subset of partitions instead of all partitions. 



AWS Glue – crawler scheduling

Using AWS Glue crawlers to keep your partitions in data catalog synchronized

my-app-bucket 

(Sales Data)

AWS Cloud

Crawler

(Scheduled)

AWS Glue

Data Catalog

S3 Data Lake

Or Processed Data

AWS Glue

ETL Job

Amazon Athena Amazon QuickSight

Example flow of our Mobile application sales 

data entering the my-app-bucket bucket. The 

crawler can be scheduled to on a regular basis 

or via triggers to continuously update partitions 

in the AWS Glue Data Catalog.



Domain 2: Data Store 
Management
Manage the lifecycle of data
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Manage the lifecycle of data

Knowledge of:

• Appropriate storage solutions to address hot 

and cold data requirements

• How to optimize the cost of storage based on 

the data lifecycle

• How to delete data to meet business and 

legal requirements

• Data retention policies and archiving 

strategies

• How to protect data with appropriate 

resiliency and availability

Skills in:

• Performing load and unload operations to 

move data between Amazon S3 and Amazon 

Redshift

• Managing S3 Lifecycle policies to change the 

storage tier of S3 data

• Expiring data when it reaches a specific age 

by using S3 Lifecycle policies

• Managing S3 versioning and DynamoDB TTL



Redshift – Loading data from Amazon S3

Methods of loading data into Amazon Redshift from Amazon S3 buckets

AWS Cloud

Amazon S3 Landing Zone

Bucket – 1  Folder – 1

File1….N (CSV)

Bucket – 2  Folder – 1

File1….N (JSON)

Amazon Redshift

COPY

COPY

Table 1

Table 2

Data Source 1 

(RDBMS) 

Data Source 2 

(Flat files) 

Data Source 3 

(Apps) 

External Data sources



Amazon S3 Lifecycle

Define rules to transition objects from one storage class to another to save on 

storage costs.



Amazon S3 Lifecycle – Expiring Objects

S3 Lifecycle configurations allows an object to be given a set expiry (deletion)

Expiration period for 

object

S3 Standard-IA or S3 One Zone-IA – 30 Days

S3 Glacier Flexible Retrieval – 90 days

S3 Glacier Deep Archive – 180 days



S3 Glacier Classes – Cost considerations

Storage Overhead

For each object:

• 8KB storage 

allocated for 

name and other 

metadata

• 32K storage 

allocated for index 

related metadata

Aggregate smaller 
objects to reduce.

Days Archived

• Prorated fees 

charged for 

objects deleted or 

overwritten early

• Ensure it is a true 

archive, and that 

the object is ready
to be archived

Transition Requests

• Each object 

transitioned incurs 

a transition fee

• Lifecycle policies 

can filter smaller 

objects (<128K) to 

reduce fees

Data Restoration

• Costs incurred for 

each object 

restored from 

archive

• Temporarily 

restored, must be 

copied into new 

S3 bucket for 

permanent 

restoration



Amazon S3 Versioning

Keep multiple versions of an object in one bucket so that you can restore objects 

that are accidentally deleted or overwritten.

1

2



Amazon S3 Versioning & Expiration or Deletion

Object expiration or deletion behavior given S3 Versioning 

1

2



Amazon DynamoDB - Time to Live (TTL)

Cost effective method for deleting items that are no longer relevant

1. Enable TTL on a table in DynamoDB

2. Define an attribute to store the TTL timestamp

3. Timestamp is in the seconds granularity

4. Expiration time can be computed and saved in the attribute when
items are created or updated



Domain 2: Data Store 
Management
Design data models and schema 
evolution
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Design data models and schema evolution

Knowledge of:

• Data modeling concepts

• How to ensure accuracy and trustworthiness 

of data by using data lineage

• Best practices for indexing, partitioning 

strategies, compression, and other data 

optimization techniques

• How to model structured, semi-structured, 

and unstructured data

• Schema evolution techniques

Skills in:

• Designing schemas for Amazon Redshift, 

DynamoDB, and Lake Formation

• Addressing changes to the characteristics of 

data

• Performing schema conversion (for example, 

by using the AWS Schema

• Conversion Tool [AWS SCT] and AWS DMS 

Schema Conversion)

• Establishing data lineage by using AWS tools 

(for example, Amazon SageMaker ML Lineage 

Tracking)



Amazon Redshift Schema Design

Sort Keys

• Data is stored in sorted order 

according to the sort key

• Query optimizer uses sort order 

when it determines optimal 

query plans

• AUTO can be used to allow 

Amazon Redshift to choose 

appropriate sort order

Distribution Style

• Query optimizer redistributes 

rows to compute nodes to 

perform joins and aggregations

• Locate the data where it needs 

to be prior to query run by 

distribution style selection



Amazon Redshift Schema Design

Automatic Compression

• ENCODE AUTO - Amazon 

Redshift automatically manages 

compression encoding for all 

columns in the table. 

• COPY command analyzes your 

data and applies compression 

encodings to an empty table 

automatically as part of the 

load operation. 

Primary / Foreign Keys

• Define primary key and foreign 

key constraints between tables 

wherever appropriate.

• The query optimizer uses those 

constraints to generate more 

efficient query plans



AWS Database Migration Service

Trusted by customers to securely migrate 1M+ databases w/ minimal downtime

Managed migration and replication service that helps move your database and analytics workloads to AWS 

quickly, securely, and with minimal downtime and zero data loss
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Migrating data to Amazon Redshift with AWS DMS

AWS DMS Amazon Redshift



AWS DMS Schema Conversion 

Use DMS Schema Conversion to assess the complexity of your migration for your 

source data provider, and to convert database schemas and code objects.



AWS Schema Conversion Tool (SCT)

Downloadable software to automatically assess and convert source database or 

data warehouse schema to format compatible with target
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Thank you for attending
this session


