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Intro
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Source: [ IonutBalosin.com/2019/04/jvm - jit - compilers - benchmarks - report - 19- 04 ]
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Configuration
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CPU Intel i7 - 8550U Kaby Lake R

MEMORY 16GB DDR4 2400 MHz

OS / Kernel Ubuntu 18.10 / 4.18.0 - 25- generic

Java Version 13 Linux - x64

JVM

JMH v1.21 5x10s warm - up iterations, 5x10s measurement 
iterations, 3 JVM forks, single threaded

Note: C2 JIT usually needs less warm - up iterations, being a native Compiler.
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This talk is NOT about                     EE !

Current optimizations might differ for other JVMs!
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Fair comparison?
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Fair comparison?
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ĀĿŵŵ ͆ Šƴ ķĿƣĿƀķƫ œƧƉŽ ƴŜĿ ƣĿƧƫƣĿıƴŠǏĿ̈́

Application/end user : performance and ( licensing ) costs are the 
leading factors

Compiler/internals (e.g. implementation, maturity): very different
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Graal JIT

V Java implementation
V still early stage (recently become 

production ready; e.g. v19.2.1) 
V targets JVM - based languages (e.g. 

Java, Scala, Kotlin), dynamic 
languages (e.g. JavaScript, Ruby, R), 
native languages (e.g. C/C++, Rust)

V modular design (JVMCI plug - in arch)
V Ahead Of Time flavor (our of scope 
œƉƧ ƴƉķĔǖͨƫ ƣƧĿƫĿƀƴĔƴŠƉƀ͚

10Note: non of these compilers are in maintenance.
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C2 JIT

V C++ implementation
V mature / production grade runtime
V written mainly to optimize Java 

source code
V is essentially a local maximum of 

performance and is reaching the end 
of its design lifetime

V latest improvements were more 
focused on intrinsics and 
vectorization, rather than adding 
new optimization heuristics

11Note: non of these compilers are in maintenance.
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Nevertheless, nowadays the baseline for Graal JIT still 
remains C2 JIT!

The target is to leverage its performance to be at least 
on par with C2 JIT especially on real world applications / 

production code.
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Few main distinguishing factors for Graal JIT
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Improved inlining

Partial Escape Analysis

Guard optimizations for efficient
handling of speculative code

1

2

3
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Main Graal Publications
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In a nutshell
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Partial Escape Analysis (PEA) determines the escapability of objects on 
individual branches and reduces object allocations even if the objects 
escapes on some paths.

PEAǐƉƧŲƫ Ɖƀ ıƉŽƣŠŵĿƧͨƫ ŠƀƴĿƧŽĿķŠĔƴĿ ƧĿƣƧĿƫĿƀƴĔƴŠƉƀ ƀƉƴ Ɖƀ ĮǖƴĿıƉķĿ͋
It is effective in conjunction with other parts of the compiler, such as 
inlining , global value numbering , and constant folding .
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Example

class Key {

int idx ;

Object ref ;

Key( int idx , Object ref) {

this . idx = idx ;

this . ref = ref ;

}

synchronized boolean equals (Key other) {

return idx == other. idx && ref == other. ref ;

}

}

17
NǕĔŽƣŵĿ œƧƉŽ ƣĔƣĿƧ ͤPartial Escape Analysis and Scalar Replacement for Java .ͥ 
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static Key cacheKey ;

static Object cacheValue ;

// Initial code
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Object getValue ( int idx , Object ref) {

Key key = new Key( idx , ref);

if ( key.equals ( cacheKey )) {

return cacheValue ;

} else {

cacheKey = key;

cacheValue = createValue (...);

return cacheValue ;

}

}

No allocation needed on this branch

Object is allocated
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static Key cacheKey ;

static Object cacheValue ;

// Code after inlining and Partial Escape Analysis
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Object getValue ( int idx , Object ref){

Key tmp = cacheKey ;

if ( idx == tmp. idx && ref == tmp. ref ) { // equals() method was inlined

return cacheValue ;

} else {

Key key = alloc Key;

key. idx = idx ;

key. ref = ref;

cacheKey = key;

cacheValue = createValue (...);

return cacheValue ;

}

}

Object allocation is moved 
into the branch it escapes
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