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ECHO-DEBUGGER: ARCHITECTURE

● 3 runtimes
● HTPP client/server 

communication
● Sindarin (scriptable) 

debuggers to control 
the echo-executions
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● 2 executions in parallel (echo-executions)
● Similar, but not identical code
● Echo-executions start on the same statement
● Goal:

– find when the control-flows diverge
and converge

– Store the number of steps it took each
echo-execution to get to each
divergence/convergence

CDM = Convergence 
Divergence Mapping

Navigation Map=> Ability to visit these events in the echo-debugger, by 
restarting the echo-executions and stepping this many times
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● I) Step each echo-execution once
● II) Compare their current AST node
● III) Repeat until their current AST nodes are 

different
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CDM ALGORITHM: COMPARING AST NODES

● With equality? (=)
– No. Being on = AST nodes but in different methods is still a 

control-flow divergence

● With identity! (==)
● ...except the nodes are not in the same image
● Our AST nodes comparison operator has 4 criteria:

– Method selector
– Class name
– Source code
– Node type

“x:y:”

“Point ”

“basicNew”

“Message Node”
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Thank You!

Icons from https://game-icons.net
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