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We develop powerful and general techniques to mechanically verity realistic programs that manipulate heap-
represented graphs. These graphs can exhibit well-known organization principles, such as being a directed



Graph-like Data Structures
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/"
-

R BR: \EE-

is Tree £ t

%

= 01,059 %k is_Tree fl tl %k 1s_Tree L”z t2



Localization Rule
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Challenges

 Coming up with predicates for the heap representation
» Specific for every graph structure?
 How to allow for local reasoning

* Dealing with graphs that have cycles




Sample of Verification work

On Paper
* Yang [2001] Graph Marking Algorithm

e Krishnaswami [2011] Union-Find

Machine-Checked
* Leino [2010] Graph Marking Algorithm

e Charguéraud [2011] Dijkstra

 Cao et al. [2018] BST (Proof Pearl)

* Gueéeneau et al. [2019] Cycle-Detection

* Charguéraud and Pottier [2019] Union-Find
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