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Aminium @ CMU

method immutable String readLine(shared File f) {
f.readLine();

}

Array<Int> charsPerLine = new Array|[lines];
for (Int 1=0; i<lines; i++) {
charsPerLine[i++] = count(readLine(file));

} par sequential




Aminium @ UCoimbra

method immutable String readLine(shared
File f) { G Legend:
f.readLine();

} & O Task

Array<Int> charsPerLine = new Array[lines]; —» Depends on

for (Int i=0; i<lines; i++) { _
charsPerLine[i++] = count(readLine(file)); G e —( Is child of

}
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(1) AEminium is not practical

(1) AEminium is not efficient



(1) AEminium is not practical

What if access permissions were inferred?



JPar Compiller
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int £ (int n) {
if (n < 2) { // read(n), control (f)
return n; // write (return), control (f)
}
int a = £f(n - 1); // call(f), read(n), write(a)
int b = f(n - 2); // call(f), read(n), write(b)
return a + b; // read(a), read(b), control(f), write(return)

NS

int £(int n) { :
if (RuntimeManager.shouldSeqg()) SpOIleI’ Alel”[
return Jjpar_sequential_version_of_f (n);

14

if (n < 2) {
return n;
}
Future<Integer> b_tmp = new Future<Integer>(task —-> f£(n-2));
Future<Integer> a_tmp = new Future<Integer>(task —-> f(n-1));
int a = a_tmp.get ();
int b = b_tmp.get ();
return a + b;



(1) AEminium is not efficient

Dynamic Granularity Control






Parallel Programs
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Cut-off Mechanisms

Cut-off = 3

Cut-off = 1

.
() ()
Q. g O O
Cut-off< & 3-8 g -3 — £F—E> -O)- -
3O O SO0 03O BOOASEOAGD

| O
Cut-off— — — — oo __—o= = e
A0 0 o O) D)
T 000000 DA OO0
“80 0 A0 0O AOOAOAOAD

© Lei Wang, ICT China



int f(int n)
if (RuntimeManager.shouldSeq())
return Jjpar_sequential_version_of_f (n);

if (n < 2) {
return n;
}
Future<Integer> b_tmp = new Future<Integer>(task -> f£(n-2));
Future<Integer> a_tmp = new Future<Integer>(task —-> f(n-1));
int a = a_tmp.get ();
int b = b_tmp.get () ;
return a + b;



Results
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Machine Learning:
Program reatures

e For-Loop (or not)

e Unbalance

e # Kernels

 Branching Factor

* Nesting Level
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Conclusion

* The ideas from Aminium outlived the project.

 We have adapted ideas from the PL research at
CMU to other contexts (AEminium to Java)

* Jo solve performance issues, we are going back to
PLT...



Future Steps

e Using type systems to infer execution time, memory
and energy.

* Using dependent type systems for automated
program synthesis and improvement, through
genetic programming.
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