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The Business Problem
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• Performance Testing
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The Business Problem
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• High School

• Stock Analysts

• Analytics driven audit
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Applying functional 
programming

• Purely functional data structures
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Persistent Data 
Structures

• Immutable, and old version of the 
collection is still available after 'changes'

• Collection maintains its performance 
guarantees for most operations

• Therefore new versions are not full copies 

• Hash map and vector both based upon 
array mapped hash tries (Bagwell)

• Sorted map is red-black tree
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Structural sharing

• Key to efficient ‘copies’ and therefore 
persistence

• Everything is final so no chance of 
interference

• Thread safe 

• Iteration safe
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Path copying
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Next for persistent 
data structures?
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Datomic

• “Database as a Value”

• Rich Hickey’s answer to the no-SQL world

• Append only database - extends concept of 
persistent data structures to the database 
scale

• Assumption that you can ‘think’ in key-
values instead of table-rows
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Business Problem

“I can’t reproduce your bug - I don’t know 
what the database state was at that point in 
time.”

[Database with a rewind button]
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Implementation

• Locally it runs on Hypersonic in Java

• It is designed to run on a variety of databases including 
Amazon’s dynamo DB

(in a sense it is a transaction layer over existing DB 
key-value implementations)

• the shell language is Beanshell
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Transactions
• single writer model (the transactor)

• transactions are synchronous between the 
transactor and the storage (for atomicity) 

• transactions can be asynchronous between your app 
and the transactor (ie you are returned  
computational futures - Future<Map>)

• transactions between app and transactor can also be 
synchronous
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Back to the Problem

What does Datomic have to do with 
Simulation Testing?

Saturday, 26 October 13



Simulant

• rigorous, scalable, and reproducible 
approach to simulation testing

• Assumptions - you have a testable model

• Phases of testing model - modeling, test 
data generation, simulation and validation

• Schema includes git file hashes at time of 
execution
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Schema Assumptions

• You’re going to model agents and actions in 
the simulant schema - and the rest in your 
own schema
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Process

• Create a datomic schema for your model
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assumptions
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Benefits

• Make statistical assertions about the system 
using the testing framework
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Why is it better than a 
relational DB?

• You can go back to a point in time in your 
simulation - change the parameters - and 
‘fork’ a different path (you could do this in a 
relational database with extra schema - but 
this is less work)

• point in time queries are very natural

• scalability
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Applicability

• Assumption is you have a system 
sufficiently complex to require simulation 
(non-linear problem - multiple agents)

• Where you need a rich history of the state 
changes - very scalable - even across 
multiple versions of the software

• Strength is really in the statistics
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Summary

• Simulation testing - testing your (non-trival) 
system against a model

• ‘Database as a value’ - a database with a 
rewind button

• Datomic is good for working with 
information rich scenarios - where state 
and time are linked

• Simulant - framework for statistical analysis
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Questions
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