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Reproducibility





Research software engineering 

Reusability and sustainability



Academic GitHub



Research software engineering 

Software development 
practices





Research software engineering 

Data science



Research software engineering 

Research 
+ 

Real-world applications







F# and research engineering



The (mis)informed 
citizen        
Computational social science



Fake news



"Fake news" 
• Actual fabricated news


• Conspiracy theories


• Extreme bias


• Hate groups


• ...
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Serious article 
Fake news
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Serious article 
Fake news94 % accuracy 





Supervised learning

Input data Labels

Serious article 
Fake news

Machine learning 
is only as good 

as your data 



Asking the 
right 

questions

Probabilistic assessment of 
misinformation 

Step 1: How does article use 
sources



Getting the right data

325 websites 

Mix of "quality" websites and "fake news" 
websites 

Crawler + extracting article texts









Demo



My SAFE stack 
experience



The (mis)informed 
citizen

Mix of "quality" websites and "fake news" 
websites 

Dataset paper submitted 

2,490 articles from 47 outlets  

6,000 annotations created



Hate speech 



Putting AI in air traffic control



Automated game  
playing agents







Air traffic control 101



How does air traffic control work
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# flight plan

BAW123 
climb FL110

BAW123 
climb FL110

How does air traffic control work



How does air traffic control work
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# flight plan

BAW123 
descend FL100 

level by OCK 

BAW123 
descend FL100 

level by OCK 

How does air traffic control work



How does air traffic control work
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# flight plan

BAW123 fly  
heading 125°

BAW123 fly  
heading 125° 

How does air traffic control work



Loss of  
separation

5 nautical miles laterally


1000 feet vertically
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5 nautical miles laterally


1000 feet vertically
304.8 meters

5.76 miles, 9.26 km



Loss of  
separation

5 nautical miles laterally


1000 feet vertically

5.76 miles, 9.26 km

304.8 meters



Avoiding 
loss of 

separation



Additional 
objectives



Additional 
objectives



Free route 
airspace



Main sources of 
uncertainty

Pilot behaviour 

Aircraft load 
Weather



Bluesky air 
traffic simulator





Demo





Agent Environment

Action

State, reward

Reinforcement  
 learning



Reinforcement  
 learning

Step: State  ->  Action  ->  State', Reward

Agent Environment

Action

State, reward



Open 
experimentation 
platform





github.com/alan-turing-institute/ 
simurgh



Example from a 
parallel universe 

Shiny 



F# and Fable
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