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Memory management in software

int* ptr = (int*) malloc(sizeof(int));
free(ptr);
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Pharo’s garbage collector

Eden S1 S2 Tenured+

Young generation Old generation
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GC parameters
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Time spent on garbage collecting
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Research question


How does approximate object lifetimes lead to GC performance 
improvements?
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An object’s lifetime

Object’s allocation
Object becomes 

unreachable
GC collects 
the object

Actual lifetime

Lifetime that we capture?
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An object’s approximated lifetime

Object’s allocation
Object becomes 

unreachable
GC prepares 

the object

Actual lifetime

Lifetime that we capture

Object is finalized 
(we take the measurement)
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Capturing the allocations

Array new: 7
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Capturing the allocations

Array new: 7
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Capture the allocation

Register the finalization

MethodProxies [1]

Ephemerons [2]

[1] github.com/pharo-contributions/MethodProxies

[2] github.com/pharo-project/pheps/blob/main/phep-0003.md

http://github.com/pharo-contributions/MethodProxies


An object’s finalization at a time m
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Ephemeron
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Object: Array
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An object’s allocation at a time n
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OrderedCollection class >> new: anInteger


 


    ^ self basicNew setCollection: 


        (self arrayType new: anInteger)

Behavior >> basicNew


 


    <primitive: 70>
Array class >> basicNew: size


 


    <primitive: 71>

Instrumentation

Allocation site

AthensTextScanner >> initialize


 


    lines := OrderedCollection new


    ...



Paper’s contributions

Challenges of lifetime profiling


Illimani: a lifetime profiler on stock Pharo VM
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Methodology
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Application’s Lifetime Profile

P

Application to Profile

3. Chose GC tuned 
parameters based on 
object lifetimes and 

benchmark information

5. Did the performance improved?

GC tuned 
parameters

2. Benchmark it with the
default GC parameters

4. Benchmark the application
again with the tuned GC parameters

1. Profile the application

Default GC parameters
benchmark

Tuned GC parameters
benchmark



The target application


https://github.com/PolyMathOrg/DataFrame
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Benchmark the loading of DataFrame
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Benchmark the loading of DataFrame
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Object lifetimes for a 500MB DataFrame (memory)
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Common object lifetime distribution
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Source: oracle.com

http://oracle.com


GC custom parameters
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Pharo’s garbage collector

Eden S1 S2 Tenured+

Young generation Old generation
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Benchmarks results
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Future work

Measure the precision of our approximate object lifetimes


Profiling at VM level to reduce the overhead


Pre-tenuring
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Summary

We developed a lifetime profiler

We profiled the object lifetimes and we validated our solution by 
observing how lifetimes relate to performance improvements when 
tuning the GC.
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github.com/jordanmontt/illimani-memory-profilerSebastian JORDAN MONTAÑO


sebastian.jordan@inria.fr


