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1. Compute the definitions d reaching the message
variable of s.

2. Compute the possible destination processes P.
— Data flow analysis and partial evaluation on the
destination variable.

3. Determine all receive nodes r in each P.

4. Use abstract pattern matching between d and the
patterns of r.

5. Insert a message edge from s to r if one d might
match a pattern of r.
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Data flow dependent edges depend on each other.
» Call edges depend on all types of edges.

» Throw edges depend on neighborhood edges and call
edges.

» Message edges depend on all types of edges.

= No order of computation stages that makes all
necessary edge types available for each stage.
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» Three individual stages for computing the edge types
are implemented.

» lIteration over all stages.

» A fixed point is reached when no set of edges is
extended during one iteration.
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» Tests must be performed in a supervised manner.

» The resulting trace is analyzed according to some
coverage criterion.

Node coverage criterion
Edge coverage criterion

Data flow oriented coverage criteria seem to be best
suited for functional programming.

@ FernUniversitatin Hagen



Concurrent Erlang

COﬂClUSIOﬂ Flow Graphs

Manfred Widera

. Introduction

. Flow Graphs

Data Flow Analysis
Edge Computation
Test Case Analysis
Conclusion

oUEWN

» The presented flow graphs reflect the structure of
the source code as accurately as possible.

@ FernUniversitatin Hagen



Concurrent Erlang

COﬂClUSIOﬂ Flow Graphs

Manfred Widera

. Introduction

. Flow Graphs

Data Flow Analysis
Edge Computation
. Test Case Analysis
Conclusion

oUEWN

» The presented flow graphs reflect the structure of
the source code as accurately as possible.

» Special call edges represent the control flow during
the call and during the return from the call.

@ FernUniversitatin Hagen



Concurrent Erlang

COﬂClUSIOﬂ Flow Graphs

Manfred Widera

. Introduction

. Flow Graphs

Data Flow Analysis
Edge Computation
. Test Case Analysis
Conclusion

oUEWN

» The presented flow graphs reflect the structure of
the source code as accurately as possible.

» Special call edges represent the control flow during
the call and during the return from the call.

» Data flow analysis is used to calculate call edges,
throw edges, and message edges.

@ FernUniversitatin Hagen



Concurrent Erlang

COﬂClUSIOﬂ Flow Graphs

Manfred Widera

. Introduction
. Flow Graphs
Data Flow Analysis
Edge Computation
. Test Case Analysis
. Conclusion

U A WN -

» The presented flow graphs reflect the structure of
the source code as accurately as possible.

» Special call edges represent the control flow during
the call and during the return from the call.

» Data flow analysis is used to calculate call edges,
throw edges, and message edges.

» Flow graphs can be computed for almost the whole
Erlang standard OTP R9C by a prototype.
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» Implementation of missing GUI elements.
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» Useful arrangement of functions is an open problem.

» Extension of the system to OTP R10B.

» Evaluation of flow graph directed testing in a larger
case study.
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7. Prototype

» Covered language standard: almost

» List comprehensions are missing.
> Includes of .hrl files not yet considered.

» No try constructs from OTP R10B.

» Graphical representation is incomplete.
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