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Three things to consider



Agenda

1. DynamoDB fundamentals

2. Three distilled steps for a successful design

3. Three real-world use cases for DynamoDB



Amazon DynamoDB



Amazon DynamoDB

Request Volume Latency



DynamoDB: Capacity managed for you

Govern max consumption



DynamoDB table

Partition Key

Mandatory

Key-value access pattern

Determines data distribution

Optional

Model 1:N relationships

Enables rich query capabilities
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Global secondary index (GSI)

Alternate partition and/or sort key

Index is across all partition keys

Use composite sort keys for compound indexes

Up to 20 GSIs per table
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Local secondary index (LSI)

Alternate sort key attribute

Index is local to a partition key
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10 GB max per partition key.

LSIs limit the # of range keys.

Collection limits
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Distilled design concepts

1. Understand the use case

2. Model the entity relationships

3. Write down the queries



1. Understand the use case

✓ Industry knowledge

✓ Is this a new or existing feature?

✓ Is DynamoDB the operational database?

✓ Who are the actors querying data from DynamoDB?



2. Model the relationships

✓ Entity-relationship diagrams are here to stay



3. Establish the queries

✓ Get all PRODUCTS from SHOPPING CART

✓ Get all SHOPPING CARTs holding a PRODUCT

✓ Reserve the PRODUCT in INVENTORY during checkout



3. Establish the queries

✓ Get all PRODUCTS from SHOPPING CART

✓ Get all SHOPPING CARTs holding a PRODUCT

✓ Reserve the PRODUCT in INVENTORY during checkout

SELECT products FROM cart where cart_id = ‘YYY’;

SELECT cart_id FROM products_cart WHERE product_id = ‘XXX’;

UPDATE inventory SET qoh = qoh - 1 WHERE product_id = ‘XXX’

AND qoh > 0;
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Customer #1: Midwest industrial manufacturer
Use case: n:m relationships, data lake processing









Real-world additive manufacturing



Establish the entity relationships



Queries

✓ Get all steps for a PROCESS ORDER

✓ Get the AVERAGE density of a MATERIAL

✓ Find the PROCESS ORDER for a PART



Final schema



Adjacency lists



Queries

1. Get all steps for a PROCESS ORDER

2. Get the density of a MATERIAL

3. Find the materials for a PART

Query #1: Get all steps for a PROCESS ORDER

Solution: Query with key_condition
PK = process_order:1

AND SK starts_with(“processstep”)



Queries

1. Get all steps for a PROCESS ORDER

2. Get the density of a MATERIAL

3. Find the materials for a PART

Query #2: Get the AVERAGE density of a MATERIAL

Solution: Query with key_condition PK = materialId:1 

and on the client compute the AVERAGE 



Queries

1. Get all steps for a PROCESS ORDER

2. Get the density of a MATERIAL

3. Find the materials for a PART

Query #3: Find the PROCESS ORDER for a PART

Solution: Query GSI 1 with key_condition GSI_1_PK = 

part:1



Data lake: Export to Amazon S3

Amazon DynamoDB

AWS Glue

Amazon S3

AWS Data Pipeline

“Machine 

Learning”

Data 

scientists

AWS Cloud

Copy Transform

and export

Reference S3



Recap

✓ Export data to S3 with AWS

Good for:

• Machine learning

• Data lakes

✓ Adjacency lists

Good for:

• n:m relationships

• Relational data



Customer #2: Heavy machinery
Use case: access control database, n:m consistency



Use case



Entity relationships (original)



All data is relational



Entity relationships (fixed)



Entity relationships



Queries

✓ Get all policies for a USER

✓ Find all POLICIES for a ROLE

✓ Find all USERS in an OrgId



Final schema



Queries

Query #1: Get all policies for a USER

Solution: Query with key_condition:
PK = user:1 AND SK starts_with(“policy”)



Queries

Query #2: Find all POLICIES for a ROLE

Solution: Query with key_condition:
PK = role:1 AND SK starts_with(“policy”)



Queries

Query #3: Find all USERS in an OrgId

Solution: Query GSI 1 with key_condition: PK = org:1

Note: The full row is projected into the GSI



Update strategies for references

Immediate writes Triggers with DynamoDB streams
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Update triggers

Amazon DynamoDB

AWS Cloud

DynamoDB Streams AWS 

Lambda

Amazon SQS

send

changes
retrieve

changes
Add jobs

to queue

queries and update references

process jobs

SDK

updates



Update triggers

Amazon DynamoDB

AWS Cloud

DynamoDB Streams AWS 

Lambda

Amazon Simple 

Queue Service

send

changes
retrieve

changes
Add jobs

to queue

process jobs

SDK

updates

queries and update references



Recap

✓ Aggregate for performance

Good for:

• Relational data

✓ Trigger based updates

Good for:

• Horizontal scaling

• Relational data



Customer #3: Dating app
Use case: job scheduling



Entity relationships



Queries

✓ Get MATCHES for a user

✓ For a user, find who LIKED them

✓ Find MATCHES that are stale



Table
schema



All together, now

Keep in mind:

• Establish the primary keys first, and then add
the GSIs

• Not all entities will be used to establish the 
queries

• The solution will use one or two queries

• A stale match is one that has not been seen by 
either party in the last 30 days

✓ Get MATCHES for a user

✓ For a user, find who LIKED them

✓ Find MATCHES that are stale



Final table schema



Table schema
Query #1: Get MATCHES for a user

Solution: : Query GSI 1 with key_condition 
GSI_PK_1 = user:1234, Query GSI 2 with 

key_condition GSI_PK_2 = user:1234

Query #2: For a user, find who LIKED them

Solution: : Query GSI 1 with key_condition 
GSI_PK_1 = user::like:1234

Query #3: Find MATCHES that are stale

Solution: : Query every Match shard of GSI 3 
with key_condition GSI_PK_1 = 

Shard#(SHARDNUMBER) AND GSI_1_SK 

< 2020-01-15



GSI overloading



Recap

✓ Migrate to DynamoDB

Good for:

• Operational workloads

✓ Scalable search with GSI write 
sharding

Good for:

• Scheduled jobs

• Custom expiry rules
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25+ free digital training courses cover topics and services 
related to databases, including: 

Validate expertise with the new AWS Certified Database - Specialty beta 
exam

Learn databases with AWS Training and Certification

• Amazon Aurora 

• Amazon Neptune

• Amazon DocumentDB

• Amazon DynamoDB

• Amazon ElastiCache

• Amazon Redshift

• Amazon RDS

Visit aws.training

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



Thank you!
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