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Graal

o No cross-language overhead

o Dynamic and speculative

e Polyglot virtual machine 5
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—> Execution of C code via
clang + LLVM bitcode

e Highly-optimizing JIT-compiler

Python/JS/... pseudo code
p = Point(x: 4, y: -3)
diff = calcDiff (p)

C code
double calcDiff (struct Point *p) {

J

return sqrt(p2>x*p—>x+p—>y*p—>y);

Why Not Only Native Execution?

wajsing managed (e.g. JS) object to C code

"ERROR: managed object p not accessible in (natively executed) C code"

e EXxisting polyglot systems: Overhead for cross-language calls

Why Not Only Managed Execution?

Gzip benchmark (C code): Warm-up performance
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e Slow warm-up for managed
execution in GraalVM (due

GraalVM (native image) to dynamic Compilation)

e Thus: Less managed/more
native code improves
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Our Approach: Hybrid Execution

Native Execution

* High warm-up

* Polyglot
applications LU IR
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e Benchmark:
LXML parser In
Python, which
uses libxml in C

e |nterquartile
range: 0.02x

slowdown of hybrid mode
(baseline: managed execution)

LXML Benchmarks (excerpt)
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e Different tasks show different results
— performance highly depends on decision which function
to execute natively or via GraalVM

e Restrictions in current state
o Manual decision how a callee is run (GraalVM/native)

Proof of Concept

Christoph Pichler, Paley Li, Roland Schatz, and Hanspeter
Mossenbock: Hybrid Execution: Combining Ahead-of-Time
and Just-in-Time Compilation. VMIL 2023, Cascais, Portugal.
https://doi.org/10.1145/3623507.3623554
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Next Step: Automatically Decide Execution Mode

Create a Call Graph from the Application
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