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About me

Bachelor’s: Software Engineer, UCB, Bolivia
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PhD: Starting in profiling
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Illimani: a Pharo memory profiler
Open-source MIT license 

Detects object allocation sites 

Tracks object lifetimes 

Allocation matrix 

Unmodified VM 

Density chart 

Memory consumption tables 

Rich object-oriented model

github.com/jordanmontt/illimani-memory-profiler
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Object allocation sites

AthensTextScanner >> initialize 

  

    lines := OrderedCollection new 

    ...

Allocation site

We define an object allocation site as the textual location in the source code where the 
object was created [1]
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[1]



Capture object allocation sites

In Pharo, almost all computations are done by sending a message. This is also 
true when allocating objects.
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Allocating an object
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OrderedCollection new



Allocating an object

7

OrderedCollection class >> new 

  

    ^ self new: 10

OrderedCollection class >> new: anInteger 

  

    ^ self basicNew setCollection:  

        (self arrayType new: anInteger)

Behavior >> basicNew 

  

    <primitive: 70>

Array class >> basicNew: size 

  

    <primitive: 71>



Instrumenting object allocation sites in Pharo

We've instrumented 3 methods that allocate objects to capture when they will 
be called and then filter the execution stack.


Behavior >> basicNew 
Behavior >> basicNew: 
Array class >> new:
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Capture object allocation sites
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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 

    ...



Allocating an object
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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 

    ...



An object’s (approximated) lifetime

object’sLifetime = finalizationTime - allocationTime
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An object’s lifetime

Object’s allocation
Object becomes 

unreachable
GC prepares 

the object

Actual lifetime

Approximated lifetime

Object is finalized

(we take the measurement)
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Case study 1: Morphic

Profiled the allocations of type Color 

We opened 30 Pharo tools (Inspector, 
Playground and Iceberg) and we let 
them render for 100 rendering cycles
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We have identified an object allocation site in the class PharoDarkTheme that 
allocated 66% of all the allocated colors with 99,9% redundant allocations.

Morphic Analysis
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Morphic after the fix
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Detecting other allocation sites
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Case study 2: DataFrame
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Benchmarking DataFrame
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Object lifetimes for a 500MB DataFrame (memory)
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A common object lifetime distribution
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Source: oracle.com

http://oracle.com


DataFrame performance improvements
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The future

Study the precision of the approximated lifetimes.


Calculating the object lifetimes at virtual machine level.


Dynamic optimizations based on allocation sites.
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Illimani: a Pharo memory profiler
Open-source MIT license 

Detects object allocation sites 

Tracks object lifetimes 

Allocation matrix 

Unmodified VM 

Density chart 

Memory consumption tables 

Rich object-oriented model

github.com/jordanmontt/illimani-memory-profiler
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