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An Example

int x;
foo(){

int m;
m = qux();
x = x + m;

}
bar(){

int n;
n = baz();
x = x ∗ n;

}
main() {

x = 2;
thread_create(foo);
thread_create(bar);
thread_join(foo);
thread_join(bar);
print(x);

}

main

foo bar

main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x
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An Example

int x;
foo(){

int m;
m = qux();
lock(x);

x = x + m;
unlock(x);

}
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int n;
n = baz();
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x = x ∗ n;
unlock(x);

}
main() {

x = 2;
thread_create(foo);
thread_create(bar);
thread_join(foo);
thread_join(bar);
print(x);

}

main

foo bar

main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x
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An Example
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main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x

if m = n = 2
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An Example

int x;
foo(){

int m;
m = qux();
lock(x);

x = x + m;
unlock(x);

}
bar(){

int n;
n = baz();
lock(x);

x = x ∗ n;
unlock(x);

}
main() {

x = 2;
thread_create(foo);
thread_create(bar);
thread_join(foo);
thread_join(bar);
print(x);

}

main

foo bar

main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x

if m = n = 2

x = (2 + 2) * 2 = 8

x = (2 * 2) + 2 = 6
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The Example

int x;
foo(){

int m;
m = qux();
x = x + m;

}
bar(){

int n;
n = baz();
x = x ∗ n;

}
main() {

x = 2;
thread_create(foo);
thread_create(bar);
thread_join(foo);
thread_join(bar);
print(x);

}

main

foo bar

main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x
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The Compiler’s Role

int x;
foo(){

int m;
m = qux();
x = x + m;
sync(x);

}
bar(){

int n;
n = baz();
sync(x);
x = x ∗ n;

}
main() {

x = 2;
thread_create(foo);
thread_create(bar);
thread_join(foo);
thread_join(bar);
print(x);

}

main

foo bar

main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x
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The Compiler’s Role

int x;
foo(){

int m;
m = qux();
x = x + m;
sync(x);

}
bar(){

int n;
n = baz();
sync(x);
x = x ∗ n;

}
main() {

x = 2;
thread_create(foo);
thread_create(bar);
thread_join(foo);
thread_join(bar);
print(x);

}

main

foo bar

main

x = 2

m = qux()

x = x + m

n = baz()

x = x * n

print x

if m = n = 2

x = (2 + 2) * 2 = 8

Always!
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Interesting Questions

• Analysis of the program?

• Performance vs. parallelism tradeoff?

• Which execution to select?

• Avoid deadlocks?

Answers:

• A Determinizing Compiler. PLDI ’2011. ACM, New York, NY,

1-10.
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