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● 20 years in existing...
● a dozen of top-ranking games...
● ...only 25 people at most



It's the mindset that matters...
● Will demonstrate how the tools are used
● Won't explain the implementation

● The approach is more important



(c) Randall Munroe
xkcd.com



A staged example...





How to report a bug?
● Write it down on paper?
● Alt-Tab into a bug reporting app?
● Fact: Writing bug reports is long, boring 

and distracting.
●So bugs don't get reported

● Can we improve on that?





“World Bugs System”
● Reporting inside the “game world”
● Press one key & type short description
● <10 seconds. Literally.
● Automatically stores position.





Build Monitor
● “Continuous integration” status

● Builds
● Integrations
● Automated tests

● Central place to install fresh 
tools











Content Editor
● central hub for 90% of editing needs

● in-place editing of meshes, shaders, animations, 
scripts...

● in-editor play-testing

● drastically shortens content iteration time
● still using external programs for character 

animation, texture editing etc.





GPU-based GI solver
● GI ray-tracing – using GPU for processing
● Instead of hours, light baking takes minutes
● Runs on separate “baker” machines

● Developer can work on something else meanwhile
● Only need a few super-beefy GPUs

● Implementing this one actually is a bit involved
● perhaps in another talk





5 minutes later...









Automated Testing
● Bot can play the game start-to-end
● Can't prove that there are no bugs
● Can prove that the game can be 

completed
● But wait – it gets even better...





Super-fast Automated Testing
● Human tester needs 10 hours
● Bot does it in 4 hours of game time
● FFWD mode – completed in 20 minutes
● Submit-to-tested <1 hour!
● equivalent of >15,000 hours of human testing 

total – about 8 years of full day testing



Resolving the conflicting goals
● This wasn't implemented in one go
● Long chain of gradual improvements

● avoid doing a lot at once
● each small step must do something useful
● carry over between projects



Rationale
● Long term savings in time
● Menial tasks should be done by machines

●repeatability 
●avoids human errors
●avoids frustration ⇨ happy developers
●humans concentrate on design and decisions

● Always more to do



Thanks!

alenl@croteam.com

@AlenL

http://talosprinciple.com
http://www.croteam.com

mailto:alenl@croteam.com
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