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A Code-Centric View of Shared-Memory
Code-Communication Specification Language

® Making Specifications Modular and Concise

® Specification Language Evaluation
Dynamic Specification Checker

e Making Communication Checking Fast Enough

® Performance Evaluation
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—xperimental Configuration

8 Java Grande, large inputs, 8 threads

Senchmarks 3 DaCapo 9.12, default inputs, 8 threads
T 8-core 2.8GHz Intel Xeon, 10GB RAM
Ubuntu 8.10
VM HotSpot 64-bit client VM 1.6.0
max heap size 8GB
Data Average over 10 runs

separate performance and profiling
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Communication Specifications, t/
Race Detection, Sharing Specs, Atomicity Checker

. [Thread1 Thread 2 Thread 3

work() { work() { ... consume() {
sync(map) { e aanniioe

ne = (- i o
map.put(line, x); T, P
} e o o \ “ ‘
X \ sync jinap) {
A if (line == 768)
}

.S ync (map) ﬂi?
e T 1% T ZD
map.put(line, x);

..‘ ’
@
)
4
;e x }
)

sync (map) {

map.put(line, X);

} . .
} // end work() int line; Map map;
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Thread 1 Thread 2 Thread 3
work () { work() { ... consume () {
sync (map) { RS

(iine = O;)W“”““

map.put(line, x);

i ooc

== 768)

map.put(line, Xx);

}

sync (map) { <
(l1ine = line + 2;)
map.put(line, x);

} ° ]
} // end work() int line; Map map;
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Race

. fhread1

work () {

map.put(line, x);

} ...

..‘v
&
£
4 4
;o x
A

sync (map) {f{g

map.put(line, x);

}
} // end work()

Thread 2

work() { ...

sync (map)

S i,

}

(L{ine = J.i\e + ZD
map.put(line, x);

ection, Sharing Specs, Atomicity Checker

Thread 3

consume () {

synczib;p) {

1Tt ((lLine == 768)
}

int line;

Map map;
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Race
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Thread 2 Thread 3

work () { work() { ... consume () {

SYNC(map) {| e

l1e =
map.put(line, x);

} ...

.."v g
&
4
4, x
T
A

sync (map) {{jﬁ
(line = line + 2;)
map.put(line, x);
}
} // end Work()

}

gt ., ~ A

sync (map)

pecs, Atomicity Checker

1t ((lLine == 768)

(L{ine = i .
map.put(l lline: lock was Insu

should not be
thread-local or read

\_

)
flcient

-only

int line; Map map;
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Race [J§lection, Sharin*pecs, Atomicinxhecker
. lhread1 Thread 2 Thread 3
work () { work() { ... consume() {

sync(map) {

+ine—=04

4 )

Correct version
IS Not iIntended

to be atomic.
1\ J

—

sync (map) {
14 Y >,

} [ int line; Map map;
} // end work() 37
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repurn buffer[3];

39



This slide intentionally not left blank

40



