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A

« Use more memory than needed.

A

-

* Make OOP languages unsuitable for memory

limited devices.

2

s« Existence of unused but referenced objects.
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THE CONTEXT

In OOP primary memory 1s represented by an object graph

U
O




GARBAGE COLLECTOR

Only collects objects that nobody else points to.
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Only collects objects that nobody else points to.




But...what happens with referenced yet unused objects?
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£y

* Swap out (not remove) unused objects to

disk.

A

¢ Automatically load them back when needed.
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There are related works...but no one solves all the
problems
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MAIN CHALLENGES

”

“* Not to use more memory than the one

released by swapping.

.

 Low overhead penalty.

Al

¢ Group objects 1n an smart way.
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\

* Mark and trace unused/used objects at
runtime.

R

\

¢ The usage of proxies.

Iz

A

.

2¢ Group unused objects (subgraphs).
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VWHY WE NEED TO
GROUP OBJECTS?

A

¢ Because 1f we replace each object by a proxy,
we release little memory.

* We want to replace a whole group by one or a
few proxies.
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WHY SUBGRAPHS?

Al

¢ Group of objects that are used (or not used)
together.

\\//

* We need few proxies (for the roots) for
several objects.

12
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« Modity Smalltalk VM to mark and trace

objects usage.

S

A

¢Visualize objects and memory usage.

.

s Take statistics from different scenarios.
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DEPLOYED WEB
APPLICATION EXAMPLE
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l.Identify sets of objects and seralize them.
Problems: cycles, speed, etc.

2.Write the seralized objects into a file.
Problems: file format, encoding, speed, etc.

3. Load the objects from a file. Problems: class
reshape, avoid duplicates, speed, etc.

16
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SUBGRAPHS
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MORE ¢ Should shared objects be
P RO B L. E M s included or not?

% GC moves objects.

P
e

. Roots O Inner

N2

* Pointers update.

_—

ﬁ\ /. % Class changes.
Subgraph|to process
¥

v
A

/2

v T s
3 % Recreate and reinitialize

objects.

e % Code executed after
loading.
ORN - N < O

N2

* Special objects.

—
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IMAGESEGMENT




NA

¢ Only write/swap roots and inner objects.

¢ Shared objects are NOT swapped.

Al

* Keep an array in memory for the shared
objects.

A

¢ Update object pointers to point to a relative
address inside the arrays (offset).

Al

* Roots are replaced by proxies.

* Uses GC facilities to detect shared objects.

Saturday, November 13, 2010



THE GOAL




THE GOAL

Saturday, November 13, 2010



aMes.sage T HE GOAL

Saturday, November 13, 2010



THE GOAL




SIMPLE EXAMPLE

006 Shout Workspace =)
‘

| segment roota b ¢ |
root := Array with: a with: b with: c.

segment = ImageSegment new
copyFromRoots: root
sizeHIint: 5000
areunique: true.

segment segmentName: 'segmenttest.
segment extract.
segment writeToFile.
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SUBGRAPH TRAVERSE

006 Shout Workspace

40

| segment roota b c |

root := Array with: a with: b with:c.

segment = ImageSegment new
copyFromRoots: root

sizeHIint: 5000
areunique: true.

segment segmentName: 'segmenttest.
segment extract.
segment writeToFile.
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SUBGRAPH TRAVERSE

anlmageSegment \

\ B

Serialized objects WordArray ST
ared objects Array
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SUBGRAPH TRAVERSE

anlmageSegment

a Q Qs~§
2 A ~‘ NN

Serialized objects Word Array gEmmEe s o
R e ared obDjects Array
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SUBGRAPH TRAVERSE
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SUBGRAPH TRAVERSE
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SUBGRAPH TRAVERSE
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SUBGRAPH TRAVERSE
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SUBGRAPH TRAVERSE

anlmageSegment \
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Serlallzed ob)ects WordArray
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ROOTS REPLACE

006 Shout Workspace =)
q

| segment roota b ¢ |
root := Array with: a with: b with:c.

segment :=ImageSegment new
copyFromRoots: root
sizeHint: 5000
areuUnique: true.

segment seamentName: 'seamenttest’.
segment extract.

segment write [ oFile.
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\
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WRITE TO FILE

006 Shout Workspace

| segment rootab c |
root := Array with: a with: b with:c.

segment = IlmageSegment new
copyFromRoots: root
sizeHIint: 5000
areUnique: true.

segment segmentName: 'segmenttest.
segment extract.

segment writeToFile.

40
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anlmageSegment

e
0000

Shared objects Array

L1 1 JOIOOO)

Serialized objects Word Array

Binary file




4 )

Binary file

QOO =)

anlmageSegment

T
0000

Shared objects Array




IMAGESEGMENT
CONCLUSIONS

&
B e VM
Good use of GC facilities.

X ok s ot el

Y Bad granularity level.

Y Implicit needed information in object graphs.




Thanks!

Mariano Martinez Peck
marianopeck@gmail.com

RMod @) de Douai
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