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What is a risk system?











A historical perspective



Version 1 - the humble spreadsheet





Humble Spreadsheets
Pro:

● User control
● Simple to get started

Con:

● User control
● Easy to get wrong
● No sharing
● Local Calculations



Version 2 - Use a Database





Shared Database
Pro:

● Data is shared. D’uh!

Con:

● Still local calculations
● Still all the spreadsheet problems if the client is a spreadsheet



Version 2.1 - Client / Server







Client / Server
Pros:

● Centralised Compute - not overloading clients
● Control 



Client / Server
Pros:

● Centralised Compute - not overloading clients
● Control 

Cons:

● Limited by Server Power
● Complex

○ Multi-threading
○ C
○ oncurrency

● Not Scalable 



Version 2.3 - Heath-Robinson Spreadsheets





Heath-Robinson in Practice
● Excel sheets connected to custom grids
● Custom infrastructure to

○ Version 
○ Start
○ Feed
○ Restart Excel instances

● Server farms running Excel 
○ Yes, Excel as a batch engine



Version 4 - Distributed Systems





Calculation Loop



Distributed Systems
Pros:

● More scalable

Cons:

● Still limited by physical hardware
● Complex



The Future



Goals
● Scalability
● Simplicity

○ Easy to build
○ Easy to understand
○ Easy to test & debug



Core functions of a Risk System



Core functions of a Risk System
● Trade Processing
● Position Aggregation
● Position-level risk calculation



Core functions of a Risk System
● Trade Processing
● Position Aggregation
● Position-level risk calculation

CONSISTENCY



Everything Changes



Everything Changes

Value = BlackScholes(S, K, t, r, q, sigma)



Value = BlackScholes(S, K, t, r, q, sigma)

● S - sub second
● r  - subsecond
● q   - intraday
● sigma - possibly several times an hour

Everything Changes



Value = BlackScholes(S, K, t, r, q, sigma)

● T - well, once a day
● K comes from the instrument

Everything Changes



● Instruments change, too

Everything Changes







Versioned Datasource



● Each version is uniquely identified
● Immutable
● Interpolated





● Each version is uniquely identified
● Immutable
● Interpolated
● => Caching is trivial
● => Pass around keys, not data





Trade Processing



 Trade Processing



Position Aggregation









Core functions of a Risk System
● Trade Processing
● Position Aggregation
● Position-level risk calculation



Core functions of a Risk System
● Trade Processing
● Position Aggregation
● Position-level risk calculation

○ Instrument level risk calculation [compute intensive]
○ Scaling by position size [trivial multiplication]







Calc Loop



Calculation Loop









Design Principles
● Single Responsibility
● Versioning and immutability
● Caching
● Loose Coupling



Overview




