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Counting Things…



How Many Sheep Have I Seen?



Have I Seen This Particular Sheep?



Image by Christophe Becker 
https://www.flickr.com/photos/christophebecker/39643834842

Hold on, is it really?



Go Big…



Problems at Scale

• Memory usage


• Horizontal scaling


• Exact counting gets expensive!



Use a Database: How Many Sheep?



Use a Database: Have I Seen this Sheep?



Tradeoff…

"a situational decision that involves 
diminishing or losing one quality, quantity, 
or property of a set or design in return for 
gains in other aspects." - Wikipedia

Image by cotaro70s 
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Probabilistic Data Structures
Accuracy

Storage EfficiencyFunctionality



Hyperloglog: Approximating Distinct Items

Benefits: 

• Similar interface to a Set

• Much more space efficient than a Set

• Can't retrieve items, unlike a Set

Tradeoffs: 

• Absolute Accuracy

• Can't retrieve items, unlike a Set

• Not built into Python, need an implementation

• Not built into many data stores



Hyperloglog: Algorithm

CountAdd

TL;DR Don't make your own, use a library or other implementation!



Approximately How Many Sheep Have I Seen?



Redis: Approximately How Many Sheep Have I Seen?



Bloom Filter: Set Membership (No, Maybe)
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Have I Seen This Sheep (Maybe)?



Redis: Have I Seen This Sheep (Maybe)?



When to use Probabilistic Data Structures

• If an approximate count is good enough (hyperloglog)


• If it's OK to have some false positives (Bloom Filter)


• When you don't need to retrieve the original data from 
the data structure


• When working with large data sets where exact 
strategies aren't practical
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Thank You!
github.com/simonprickett/python-probabilistic-data-structures


