
Relational (Anti-)Patterns
How not to design your database
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What is Scale?
20,000,000 rows scanned / sec

30,000 transactions / sec
6 TB
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1.5 TB RAM
64 Cores
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Don't forget 
developer 
happiness



A shark 
will 
probably 
eat me



Trees
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Naive Tree

(Anti)-Pattern
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Descendents
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WITH cte_name (column1, 
column2, …)
AS
(
   cte_query_definition -- 
Anchor member
   UNION ALL
   cte_query_definition -- 
Recursive member; 
references cte_name.
)
-- Statement using the CTE
SELECT *
FROM   cte_name
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Recurse or 
suffer!!!





Ancestors
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The Mob
● Tony Soprano

○ Larry Boy
■ Alfie Boy

○ Bobby Bacala
○ Paulie Walnuts

■ Chris Moltisanti
● Alfie
● Bissel
● Murmur

■ Little Jimmie



Deleting?

Updating?

Reparenting

Inserting

CountingPaginating







Naive Trees
● Simple
● Referential Integrity
● Disk Space
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Naive Trees
● You don't need descendents
● You can cache (changes don't happen often)
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Closure Tree
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id parent_id name

1 NULL /

2 1 music

3 1 photos

4 2 rap

5 2 rock

6 2 polka
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ancestor_id descendent_id

1 1
1 2
1 3
1 4
1 5
2 2
2 4
2 5
2 6
3 3
4 4
5 5
6 6

id parent_id name

1 NULL /

2 1 music

3 1 photos

4 2 rap

5 2 rock

6 2 polka
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Descendents



Performance:

● ancestors:  1 SELECT.
● descendants: 1 SELECT.
● siblings: 1 SELECT.
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class Employee < ActiveRecord::Base

  has_closure_tree

end
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ancestors
descendents
parent
children
root
leaves
depth
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Person.find_or_create_by_path([

  {name: 'Grandparent'},

  {name: 'Parent'},

  {name: 'Child'}

])
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Mutation:
● create: 2 INSERTs
● reparent: 3 INSERT/UPDATEs 
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closure_tree (the gem)
● Speed
● No recursion
● Referential integrity
● Single table inheritance
● Deterministic ordering
● MySQL, PostgreSQL, and SQLite
● Easy migration



closure_tree
● No pgbouncer (concurrency is hard)
● Possibly not as fast as...
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Materialized Path
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id path name

1 1/ /
2 1/2/ music
3 1/3/ photos
4 1/2/4/ rap
5 1/2/5/ rock
6 1/2/6/ polka
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Descendents





ancestry

● Limits ~ 23 level deep
● No referential integrity
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Ancestors x 10 runs

ancestry        0.01

closure_tree    0.03

Descendents x 10 runs

ancestry       0.014

closure_tree    0.02

ŌReynard Hilman



But...

descendants.count

Closure tree is ~175X faster!

@BradUrani



Deleting?

Updating?

Reparenting

Inserting

CountingPaginating



Performance Tip!

Focus on 
the reads!





Polymorphic 
Relationship

(Anti)-Pattern





id holder_id holder_type

1 1 SalesOrder

2 1 SalesOrder

3 1 SalesOrder

4 2 PurchaseOrder

5 2 PurchaseOrder

6 2 PurchaseOrder



Advantages

● Built into Rails
● Easy to add more



Disadvantages
● No foreign key 
● No cascading delete
● Confusing column names
● 2 join conditions
● holder_type is extra data



Separate Tables





It's OK 
to not 
be DRY



Exclusive Arcs





id comment post_id photo_id invitation_id

1 ... 1 NULL NULL
2 ... 2 NULL NULL

3 ... NULL NULL 18
4 .. NULL NULL 18

5 ... NULL NULL 21
6 ... NULL 4 NULL



Advantages
● Foreign key constraints 
● Cascading delete



Disadvantages
● Possible mistakes
● More migrations



Base Parent Table
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1 to 1 1 to Many



Advantages
● No mistakes
● DRY



Disadvantages
● 2 Joins
● 1-way street
● Errors still possible





Dozens of possible parent types….
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Dozens of possible parent types….

POLYMORPHIC RELATIONSHIP
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Simple and mostly safe...
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Simple and mostly safe...

EXCLUSIVE ARCS
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Safe, with shared fields...
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Safe, with shared fields...

BASE PARENT TABLE
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Performance vs. Simplicity

Correctness vs. Convenience





I avoided 
recursive 
SQL Hell!



Resources
● http://www.hilman.io/blog/2015/09/comparing-ancestry-and-closure_tree/

http://www.hilman.io/blog/2015/09/comparing-ancestry-and-closure_tree/


Who am I?

linkedin.com/in/bradurani
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I tweet at

I work in Santa Barbara at

http://www.linkedin.com/in/bradurani







