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Concurrency in Java Safety guarantees of Java
> threads > definedness
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Java memory model
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Semantics in layers

need set of
candidate executions
cf. [Batty et al."15]
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Type safety for method calls

Dynamic method lookup finds a unique method.

JMM allows reordering with allocations.

class A { void m() {} }
initially: x = y = null;

r2 =7
reorder 1f (r1 =7 =ro;
= new A()—

ob ject accessed
before allocated

Separate type information of addresses from their allocation!
Index addresses by dynamic type!
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initially: b = false; x = y = null;
rl = x; = 3 b = true;
if (!b) rl = new CQ; r2
y = rl;
allowed: x,y !'= null, if condition is false.

.. because the allocation happened in another execution.

Variations on this program allow you to
forge (type-correct) references.
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Beyond type safety [TOPLAS 2014]

Goals of the Java memory model:
The Java" Language
. . Spedification,
Type safety holds despite forging of references Thied Editon
Semantics for all Java program achieved.

Main reason for technical complexity

Security architecture (sandboxing)
compromised by forged references

DRF guarantee
Interleaving semantics for programs without data races proved.
Compiler optimisations [Sevik et al.]
JMM fails to allow common optimisations.

Work on another JMM revision has started (JEP 188).



