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Primary key

- Simple primary key (partition key)
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DynamoDB's guiding principle

Don't allow operations that won't scale
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From SQL to NoSQL

 Importance of primary keys



Primary key
Attributes
Partition key: Actor Sort key: Movie

Role Year Genre
Cast Away
Chuck Noland 2000 Drama
Tom Hanks
Role Year Genre

Woody 1995 Children's

Role Year Genre
Tim Allen
Buzz Lightyear 1995 Children's

Role Year Genre
Natalie Portman Black Swan
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Query with these

Primary key

Partition key: Actor Sort key: Movie

Role
Cast Away
Chuck Noland
Tom Hanks
Role

Woody

Role
Tim Allen
Buzz Lightyear
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Natalie Portman Black Swan
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Query with these

Primary key

Partition key: Actor Sort key: Movie

Role
Cast Away
Chuck Noland
Tom Hanks
Role
Toy Story
Woody

Role
Tim Allen
Buzz Lightyear

Role
Natalie Portman Black Swan
Nina Sayers

Attributes

Year

2000

Year

1995

Year

19935

Year

2010

Genre

Drama

Genre

Children's

Genre

Children's

Genre

Drama




From SQL to NoSQL

 Importance of primary keys



From SQL to NoSQL

 Importance of primary keys
« No joins



From SQL to NoSQL

 Importance of primary keys
« No joins






3

Partition
1

N—

3

Partition
2

N—




3

Partition
1

N—

3

Partition
2

N—

Putltem:
Actor: “Tom Hanks"”
Movie: “Big”




3

Partition
1

)

fx(Actor): Q

This item belongs to Partition
Partition 1 2

Putitem:
Actor: “Tom Hanks"”
Movie: “Big”




3

Partition
1

)

fx(Actor): Q

This item belongs to Partition
Partition 1 2

Putitem:
Actor: “Tom Hanks"”
Movie: “Big”




Putltem:
Actor: “Tom Hanks”
Movie: “Big”

—

fx(Actor):
This item belongs to
Partition 1

3

Partition
1

N—

3

Partition
2

N—

3

Partition
3

N—




Putltem:
Actor: “Tom Hanks”
Movie: “Big”

—

fx(Actor):
This item belongs to
Partition 1

3

Partition

Partition
2

N—

3

Partition
3

N—

3

Partition

Partition
5

N—

3

Partition
6

N—

3

Partition

Partition
8

N—

3

Partition
9

N—




Putltem:
Actor: “Tom Hanks”
Movie: “Big”

—

fx(Actor):
This item belongs to
Partition 1

3

Partition

Partition
2

N—

3

Partition
3

N—

3

Partition

Partition
5

N—

3

Partition
6

N—

3

Partition

Partition
8

N—

3

Partition
9

N—




From SQL to NoSQL

 Importance of primary keys
« No joins



From SQL to NoSQL

 Importance of primary keys
« No joins

Implications:



From SQL to NoSQL

 Importance of primary keys
« No joins

Implications:
« Know your access patterns



From SQL to NoSQL

 Importance of primary keys
« No joins

Implications:
« Know your access patterns
« Use secondary indexes



Query with these

Primary key

Partition key: Actor Sort key: Movie

Role
Cast Away
Chuck Noland
Tom Hanks
Role
Toy Story
Woody

Role
Tim Allen
Buzz Lightyear

Role
Natalie Portman Black Swan
Nina Sayers

Attributes

Year

2000

Year

1995

Year

19935

Year

2010

Genre

Drama

Genre

Children's

Genre

Children's

Genre

Drama




Query with these

Primary key

Partition key: Actor Sort key: Movie

Role
Cast Away
Chuck Noland
Tom Hanks
Role
Toy Story
Woody

Role
Tim Allen
Buzz Lightyear

Role
Natalie Portman Black Swan
Nina Sayers

Attributes

Year

2000

Year

1995

Year

19935

Year

2010

Genre

Drama

Genre

Children's

Genre

Children's

Genre

Drama




Primary key
Attributes
Partition key: Actor Sort key: Year

Movie Role (aenre

Toy Story Woody Children's
Tom Hanks
Movie Role Gaenre

Cast Away Chuck Noland Drama

Movie Role Gaenre
Tim Allen

Toy Story Buzz Lightyear Children's

Movie Role Gaenre
MNatalie Portman

Black Swan Mina Sayers Drama
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Secondary indexes

- Data from base table is copied into secondary index
with new primary key

« (Can use read-based operations on secondary indexes —
no writes
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From SQL to NoSQL

 Importance of primary keys
« No joins

Implications:

« Know your access patterns

« Use secondary indexes

« All entities in one table + generic primary keys



Example

 SaaS application

« Organizations and users



Example

Primary key

Attributes
Partition key: PK Sort key: SK

OrgName ubscriptionLey GSITPK GSITSK
ORG#BERKSHIRE ORG#BERKSHIRE

Berkshire Hathaway Enterprise ORGANIZATIONS Berkshire Hathaway

OrgName SubscriptionLeve GSITPK GSITSK
ORG#FACEBOOK ORG#FACEBOOK

Facebook FPro ANIZATIONS Facebook




Example

Attributes
Partition key: PK Sort key: SK

OrgName subscriptionLeve GSITPK GSIMSK

ORG#BERKSHIRE ORG#BERKSHIRE

Berkshire Hathaway Enterprise ORGANIZATIONS Berkshire Hathaway

OrgName SubscriptionLeve GSITPK GSITSK
ORG#FACEBOOK ORG#FACEBOOK

Facebook FPro ORGANIZATIONS Facebook




Example

Attributes
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Primary key
Attributes
Partition key: PK sort key: SK

OrgName SubscriptionLeve
ORG#BERKSHIRE

Berkshire Hathaway Enterprise

LiserName Hole

Charlie Munger Member

ORG#BERKSHIRE USER#CHARLIEMUNGER

LiserName Hole
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Warren Buffett Admin
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Facebook Fro
ORG#FACEBOOK

LiserName Hole
USER#SHERYLSANDBERG

Sheryl Sandberg Admin
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One-to-many relationships

Key problem — How to get information about parent item
when fetching related item(s)

SQL - Normalization + joins

DynamoDB - Multiple strategies

Denormalization
Pre-join data
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Denormalization + complex attribute

Primary key
Attributes
Partition Key: PK Sort key: SK

OrgName SubscriptionLeve
ORG#BERKSHIRE

Berkshire Hathaway Enterprise

LUserName Role
ORG#BERKSHIRE USER#CHARLIEMUNGER

Charlie Munger Member

LUserName Role
USER#WARRENBUFFETT

Warren Buffett Admin

OrgName SubscriptionLeve
ORG#FACEBOOK

Facebook Fro
ORG#FACEBOOK

LUserName Role
USER#SHERYLSANDBERG

Sheryl Sandberg Admin




Denormalization + complex attribute

Primary key

Partition key:

PK Sort key: SK

ORG#BERKSHIRE

ORG#BERKSHI
RE USER#CHARLIEMUNGE
R

USER#WARRENBUFFET
T

ORG#FACEBOOK

ORG#FACEBOO
K

USER#SHERYLSANDBE
RG
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Berkshire
Hathaway

UserMName
Charlie Munger
UserName

Warren Buffett

OrgMame

Facebook

UserMName
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SubscriptionLev
el

Enterprise

Role
Member
Role
Admin

SubscriptionLev
el

Fro

RHole

Admin

Attributes

PaymentMethod

{"Default":{"Type":"Credit Card","Number":"4465
Number®:"104..."}}

PaymentMethod

-

{"Default":{"Type":"Credit Card","Number":"4462
Number®:"103..."}}

...}, Backup":{"Type":"Bank Account”,”Routing

....”},"'Backup":{"Type":"Bank Account",”Routing
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One-to-many relationship strategies

1. Denormalization + complex attribute

Good when:
« No access pattern on related items directly
« Limited number of related items (400KB)
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1. Denormalization + complex attribute
2. Denormalization + duplication



Denormalization + duplication

Primary key
Attributes

Partition key: AuthorName sort key: BookName
AuthorBirthdate HeleaseYeal

september 21, 1947
Stephen King
AuthorBirthdate HeleaseYeal
The Shining

September 21, 1947 1977

AuthorBirthdate HeleaseYeal
Harry Fotter and the Sorcerer's Stone
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Denormalization + duplication

Primary key
Attributes

Partition key: AuthorName sort key: BookName
AuthorBirthdate HeleaseYeal

september 21, 1947
Stephen King
AuthorBirthdate HeleaseYeal
The Shining

September 21, 1947 | 1977

AuthorBirthdate HeleaseYeal
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One-to-many relationship strategies

1. Denormalization + complex attribute

2. Denormalization + duplication

Good when:
e Duplicated data is immutable, OR
 Duplicated data doesn't change often or is not replicated much



One-to-many relationship strategies

1. Denormalization + complex attribute
2. Denormalization + duplication



One-to-many relationship strategies

1. Denormalization + complex attribute
2. Denormalization + duplication
3. Composite primary key + query



Composite primary key + query

Partition key: PK

ORGH#BERKSHIRE

ORGH#FACEBOOK

Primary key

Sort key: SK

ORG#BERKSHIRE

USER#CHARLIEMUNGER

USER#WARRENBUFFETT

ORG#FACEBOOK

USER#SHERYLSANDBERG

Attributes

OrgName SubscriptionLeve
Berkshire Hathaway Enterprise
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Charlie Munger Member
UserName Role

Warren Buffett Admin

OrgName SubscriptionLeve
Facebook Pro

UserName Role

Sheryl Sandberg Admin
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Partition key: PK
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Composite primary key + query

Partition key: PK

ltem
collection

ORGH#BERKSHIRE

ORGH#FACEBOOK

Primary key

Sort key: SK

ORG#BERKSHIRE

USER#CHARLIEMUNGER

USER#WARRENBUFFETT

ORG#FACEBOOK

USER#SHERYLSANDBERG

Attributes

OrgName SubscriptionLeve
Berkshire Hathaway Enterprise
UserName Role

Charlie Munger Member
UserName Role

Warren Buffett Admin

OrgName SubscriptionLeve
Facebook Pro

UserName Role

Sheryl Sandberg Admin




Composite primary key + query

Partition key: PK

ltem
collection

ORGH#BERKSHIRE

ORGH#FACEBOOK

Primary key

Sort key: SK

ORG#BERKSHIRE . . .
Organization item

USER#CHARLIEMUNGER

USER#WARRENBUFFETT

ORG#FACEBOOK

USER#SHERYLSANDBERG

Attributes

OrgName SubscriptionLeve
Berkshire Hathaway Enterprise
UserName Role

Charlie Munger Member
UserName Role

Warren Buffett Admin

OrgName SubscriptionLeve
Facebook Pro

UserName Role

Sheryl Sandberg Admin
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One-to-many relationship strategies

1. Denormalization + complex attribute

2. Denormalization + duplication

3. Composite primary key + query
“Pre-join"” your data in an item collection



One-to-many relationship strategies

1. Denormalization + complex attribute
2. Denormalization + duplication
3. Composite primary key + query
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Summary

« DynamoDB basics
« SQL vs. NoSQL

« One-to-many relationships
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