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A T O Mroization

public class Foo {
public int shared;

int foo(int arg) {
return shared * arg;

}



The ATOM system

Automatic T O M emoization

public class Foo {
public int shared;

@Memo
int foo(int arg) {
return shared * arg;

}



The ATOM system

Automatic Transaction— Oriented M emoization

public class Foo {
public int shared;
Transaction.begin()
@Memo
int foo(int arg) {
return shared * arg;
}

Transaction.commit ()

}
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The Java Versioned STM

m Versioned box

VBox |
M—» version: 42 version: 23 version: 16

previous:

m Read-set — l Relevant state |

m Write-set — Safe to memoize
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ATOM'’s memo cache
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Improving the ATOM
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State rarely changes



Invalidation Protocol

Relevant state validation




Relevant state invalidation

State:
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Relevant state invalidation
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Design drivers

Highly concurrent



Design drivers

Write-dominated



The InvalidationRelevantState

m Create:
m Lazy initialization
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The InvalidationRelevantState

m Create:
m Lazy initialization

m Search:
m Slow path: helps register

m Fast path: reads state
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Invalidation-based memo cache
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Helping register read-set

Bucket 1 Bucket 3

12



Helping register read-set
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Helping register read-set
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VBox I
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previous: =
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The MemoVBoxBody

MemoVBoxBody

previous:

previous: =

VBox
body: |version: 23 | |version: 16 |

depslLog:

depsLog: ——

14:)——|l:lu|——|lllu|

Register:

m CAS depslLog head to new dependent

Invalidate:

= New body invalidates old body (previous)
m CAS depsLog head to INVALID_MARK

m Helping bucket-based
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Experimental Results

Experimental setup

m STMBench7 benchmark
m 4xAMD Opteron 6168 (48 cores)

m 1 — 48 threads

= Workloads

m Read-only
m Read-dominated
m Read-write
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Read-only (0% writes)

1400
—&— No memo
—o— ATOM old
1200 —%¥— ATOM new
1000
3 800
©
5
» 600
o
—
400
200
0 i i il
0 8 16 24 32 40 48

# Threads
15



Read-dominated (10% writes)
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Read-write (40% writes)
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Conclusions

Conclusions

Invalidation memo strategy:

m State rarely changes — Penalise writes
m Large read-sets — Single read
m Highly concurrent — Parallel registration/invalidation

m Write-dominated — Lazy initialization
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