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“Randomization is a key 
element in sequential and 
distributed computing. 
 
Reasoning about 
randomized algorithms is 
highly non-trivial.”
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Current Topics at the MOVES Group
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Kuth-Yao's Dice

4

• Simulate 6-sided dice by a 2-sided coin 

• Verify that the distribution is indeed uniform 

• Traditional approach: compute reachability 
probabilities for each outcome  ... 

• i.e. solve six equation systems 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• Alternative: Expected Visiting Times (EVTs) 
• Requires solving a single equation system
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Computing Expected Visiting Times
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Benchmarks on Lumbroso's -sided Dice Roller — powered by Storm  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Current Developments @i2
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• Sound approximative methods for EVTs

• Interval Iteration

• Optimistic Value Iteration 

• Connection to Steady State Analysis 

• Preservation under backward bisimulation
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8

Probabilistic 
Model Checking
 

Model Query 
Prmax(◊ ) = ?

Prmax(◊ ) = 0.618033989

Can the model checking result be trusted?
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Probabilistic 
Model Checking
 

Model Query 
Prmax(◊ ) = ?

Prmax(◊ ) = 0.618033989

• Approximative algorithms / floating point inaccuracies

• Implementation bugs

NO!Can the model checking result be trusted?



Tim Quatmann | Current MOVES in Probabilistic Model Checking

9

Probabilistic 
Model Checking
 

Model Query 
Prmax(◊ ) = ?

Prmax(◊ ) = 0.618033989
+ Certificate

• Easy to check for validity

• Certificate valid  Result correct⟹

Remedy: Certificates


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Remedy: Certificates
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Remedy: Certificates
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Current Topics at the MOVES Group
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Partially Observable MDPs
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Partially Observable MDPs
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Current Developments @i2

13

• Cost-bounded reachability for POMDPs

• Probability to reach        within a given time and energy budget 
 


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Current Developments @i2

13

• Cost-bounded reachability for POMDPs

• Probability to reach        within a given time and energy budget 
 

• Investigate properties of similar beliefs


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Current Topics at the MOVES Group
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