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Happy birthday, SSA



21st birthday?



18th birthday?



SSA is popular



Usual answers

• Simplification of live ranges / du-chains

• Explicitly encode control and data flow in 
variable naming scheme

• More efficient / more effective analysis

• Easier to understand and write code for 
handling it

• Overhead of increased vocab, pseudo-
assignment fns



All qualitative answers

• Any quantitative answers always tied to 
particular
– System
– Compiler
– Analysis 
– Optimization



My aim

• A platform-independent quantitative 
evaluation of SSA

• How?



Software metrics



parse

optimize

code-genCFG or SSA



Which metrics?

• McCabe’s cyclomatic complexity
– CFG and SSA have same control flow

• Object-oriented metrics (coupling etc)
– Generally too high-level for procedural IR

• Simple data-flow based metrics
– Identify difference in variable naming
– Identify difference in live ranges



Halstead’s metrics



Halstead’s metrics



Information Flow Complexity



Information Flow Complexity



Evaluation

• Compute metrics score for each procedure 
in SPEC CINT 2000 benchmarks

• Compiled to CFG and SSA with the gcc 
compiler

• Examine change in scores over CFG to 
SSA transformation



SSA reduces complexity

• According to both Halstead and IFC 
metrics



SSA reduces complexity



SSA reduces complexity



Revisit earlier qualitative reasons

• Halstead: although vocab increases, 
difficulty decrease is greater.

• IFC: aggressive live range splitting 
reduces scope of variables.



Paper draft

• Joint work with Martin Ward, Christos 
Tjortjis

• http://www.cs.man.ac.uk/~jsinger

• jsinger@cs.man.ac.uk

http://www.cs.man.ac.uk/~jsinger


Personal SSA interests

• Quantitative evaluations of SSA

• SSA extensions, other renaming schemes
– Taxonomy of SSA extensions

– Taxonomy of construction algorithms
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