(&:IRISA

Reconciling Compiler Optimizations and WCET Estimation Using lterative
Compilation

Mickaél Dardaillon, Stefanos Skalistis, Isabelle Puaut, Steven Derrien

RTSS’19, Hong Kong Dec. 2019

Institut de Recherche en Informatique et Systemes Aléatoires

, @ ‘ RENNES 1
peite :




&:IRISA

Typical Real-time workflow
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Static WCET analysis

RT-Application

% Static Timing Analysis
cXd
v LA

Data-floW, Value,

Loop-bound Analysis
Compiler Ceve

/"icroafﬂ%iectural/
101 .
on \ Analysis /

Binary executable




Static WCET analysis
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.. highly depends on the compiler as well!
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Compiler optimisations oriniss

= WCET-aware compilers goert
* Limited number of optimisations
« Limited combinations of optimisations WCC

e Suitable for real-time

= Mainstream compilers:
* High number of optimisations |
- Allow any optimisation sequence (flags/passes)
* No knowledge of optimisations impact Q
« Can break static WCET analyzability
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« Can break static WCET analyzability

Can mainstream compilers be utilised?




WCET impact of compiler optimisations
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WCET impact of compiler optimisations
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Optimisations can worsen WCET
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Impact on analyzability

Different Optimisations:

« Can render the binary des harris
non —analyzable
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« Can make the
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Source of failure: Compiler Analyzer



Impact on analyzability

Different Optimisations:
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Optimisations can break analyzability
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Impact on different applications

Different optimisations: oo B hartis
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* VVarying behavior on o
different applications o . l II
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-loop-rotate -sink -indvars -partial-inliner -loop-simplify -always-inline -deadargelim -mem2reg -loop-

Des unroll -partial-inliner -Icssa -simplifycfg -lowerinvoke -inline -loop-reduce -loop-simplify -strip-dead-
prototypes -loop-unswitch -loop-deletion -die -reassociate -constmerge -loop-deletion -lowerinvoke
-ipconstprop -globalopt -mergereturn

-always-inline -always-inline -functionattrs -prune-eh -loop-simplify -dce -strip-dead-debug-info

-codegenprepare -mem2reg -loop-rotate -partial-inliner -simplifycfg -functionattrs -adce -prune-eh
Harris -globaldce -loop-unswitch -strip-nondebug -strip-nondebug -simplifycfg -functionattrs -loweratomic

-constmerge -globaldce -strip-nondebug -globaldce -constprop -loop-deletion -Icssa -instcombine







































































































































