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int al12]; // manage unused pieces
int b[70]; // the board, with (6+sentinel) x 10 cells
// Try from the jo-th piece to the 12th piece in al].
// The i-th piece for i<j0 is already used.
// blk] is the first empty cell in the board.
int search (int k, int jO)
{
int s=0; // the number of solutions
// iterate through unused pieces
for (int p=j0; p<12; p++) {
int ap=alpl;
for (each possible direction d of the piece) {
.. local variable definitions here ...
if (Can the ap-th piece in the d-th direction be placed on
the board b?) ;
else continue;
Set the ap-th piece onto the board b and update a.
kk = the next empty cell;
if (no empty cell?) s++; // a solution found
else s += search (kk, jOo+1); // try the next piece
Backtrack, i.e., remove the ap-th piece from b and restore a.

return s;
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task pentomino {

int s; // output
in: int k, i0, i1, i2;
in: int al[12];
in: int b[70];

};

task_exec pentomino {

out:

// manage unused pieces
// the board, with (6+sentinel) x 10 cells

this.s = search (this.k, this.iO, this.il, this.i2, &this);
}
worker int search (int k, int jO, int j1, int j2, task pentomino *tsk)
{
int s=0; // the number of solutions

// parallel for construct in Tascell
for (int p : ji, j2)
{
int ap=tsk->alpl;
for (each possible direction d of the piece) {
. local variable definitions here . ..

if (Can the ap-th piece in the d-th direction be placed on the board tsk->b?) ;

else continue;

dynamic_wind // construct for specifying undo/redo operations

{ // do/redo operation for dynamic_wind

Set the ap-th piece onto the board tsk->b and update tsk—>a.
}
{ // body for dynamic_wind

kk = the next empty cell;

if (no empty cell?) // a solution found

else // try the next piece

s += search (kk, jO+1, jOo+1, 12, tsk);

s++;

{ // wundo operation for dynamic_wind

Backtrack, i.e., remove the ap-th piece from tsk->b and restore tsk->a.

w

// end of dynamic_wind
}
}

handles pentomino (int i1, int i2)

// Declaration of this and setting a range (i11-i2) is done implicitly

{
// put part (performed before sending a task)
{ // put task inputs for upper half iterations
tsk->a);
copy_board (this.b, tsk->b);
this.k=k; this.i0=j0; this.il=il; this.i2=i2;
¥
// get part (performed after receiving the result)
{ s += this.s; }
} // end of parallel for
return s;

}

copy_piece_info (this.a,
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(2) make a copy of the board
and spawn a task

(1) backtrack
(removing pieces)

a task request _

i after spawning

(3) return from
backtracking
(setting the
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a board copy

intratask

(4) resume

A intertask
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Xeon Phi
Host processor(s) Intel Xeon E5-2697 v2 12-core x 2
Host memory 64GB (shared)

Intel Xeon Phi 3120P 57-core x 4
(four hardware threads per core)

Co-processor(s)

Co-processor Memory | 6GB (for each co-processor)

Network Each co-processor is connected to the host

via PCIe 3.0x16 (Bandwidth = 15.6 GB/s)

oS CentOS 6.5 (64bit)

Compiler Intel Compiler 13.1.3 with -O3 optimizers

Closure Trampoline-based implementation

(compatible with the GCC extension [1])

Tascell server Steel Bank Common Lisp 1.2.7

(runs on the host processors)
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