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1 void barnesNaiveIteration( Body[] bodies ) {
2 TreeNode root;
3 JobResult result;
4

5 root = new TreeNode(bodies); // build tree
6 root.computeCentersOfMass();
7

8 result = spawn barnesNaiveJob(root, root); // force calculation
9 sync();

10

11 updateBodies(bodies, result);
12 }
13

14 JobResult barnesNaiveJob( TreeNode job, TreeNode root ) {
15 JobResult result;
16 int i;
17

18 if (! job.isLeaf()) {
19 JobResult childResults = new JobResult[8];
20 for (i = 0; i < 8; i++) {
21 childResults[i] =
22 spawn barnesNaiveJob(job.children[i], root);
23 }
24 sync();
25 result = combineResults(childResults);
26 } else {
27 //do force calculation for the bodies in this leaf node
28 result = forceCalcLeafNode(job);
29 }
30 return result;
31 }
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1 void barnesNTCIteration( Body[] bodies ) {
2 TreeNode root;
3 JobResult result;
4

5 root = new TreeNode(bodies); // build tree
6 root.computeCentersOfMass();
7

8 result = spawn barnesNTCJob(root, root); // force calculation
9 sync();

10

11 updateBodies(bodies, result);
12 }
13

14 JobResult barnesNTCJob( TreeNode job, TreeNode necessaryTree ) {
15 TreeNode subjobNecessaryTree;
16 JobResult result;
17 int i;
18

19 if (! job.isLeaf()) {
20 JobResult childResults = new JobResult[8];
21 for (i = 0; i < 8; i++) {

22 / �

23 � invoke the necessary tree constructor to create the
24 � necessary tree for this subjob
25 � /
26 subjobNecessaryTree =
27 new TreeNode(necessaryTree, job.children[i]);
28

29 childResults[i] = spawn
30 barnesNTCJob(job.children[i], subjobNecessaryTree);

31 }
32 sync();
33 result = combineResults(childResults);
34 } else {
35 //do force calculation for the bodies in this leaf node
36 result = forceCalcLeafNode(job);
37 }
38 return result;
39 }
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1 TreeNode( TreeNode original, TreeNode job )
2 double distance;
3 int i;
4

5 // copy original’s position, size, center of mass, and cut off
6 // distance (just like a standard copy constructor) (not shown)
7

8 distance = minimalDistance(original.centerOfMass, job);
9 if (distance < cutOffDistance) {

10 if (original.isLeafNode()) {
11 bodies = original.bodies; // copy the bodies in original
12 } else {
13 // copy the necessary parts of the children of original
14 // recursively using this constructor
15 children = new TreeNode[8];
16 for (i = 0; i < 8; i++) {
17 children[i] = new TreeNode(original.children[i], job);
18 }
19 }
20 } // else this part can be cut off, nothing has to be copied
21 }
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1 void barnesTupleIteration( Body[] bodies, int iteration ) {
2 TreeNode root;
3 JobResult result;

4 String rootIdentifier = "root" + iteration;

5 root = new TreeNode(bodies); // build tree
6 root.computeCentersOfMass();
7

8 // force calculation

9 TupleSpace.put(root, rootIdentifier);

10 result = spawn barnesTupleJob(root, rootIdentifier);
11 sync();

12 TupleSpace.remove(rootIdentifier);

13

14 updateBodies(bodies, result);
15 }

16 JobResult barnesTupleJob( TreeNodePointer jobPointer,
17 String rootIdentifier ) {
18 TreeNode root = TupleSpace.get(rootIdentifier);
19 TreeNode job = root.findNode(jobPointer);

20 int i;
21 JobResult result;
22

23 if (! job.isLeaf()) {
24 JobResult childResults = new JobResult[8];
25 for (i = 0; i < 8; i++) {

26 childResults[i] = spawn barnesTupleJob(job.children[i],
27 rootIdentifier);

28 }
29 sync();
30 result = combineResults(childResults);
31 } else {
32 //do force calculation for the bodies in this leaf node
33 result = forceCalcLeafNode(job);
34 }
35 return result;
36 }
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1 class Updater() implements ActiveTuple {
2 JobResult prevResult;
3

4 Updater(JobResult jr) {
5 prevResult = jr;
6 }
7

8 // active tuple method, called at each node upon receipt
9 handleTuple() {

10 BarnesHut.updateBodies(BarnesHut.bodies, prevResult);
11

12 BarnesHut.root = new TreeNode(BarnesHut.bodies); //build tree
13 BarnesHut.root.computeCentersOfMass();
14 }
15 }
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1 class BarnesHut {
2 //these fields are updated by the active tuples
3 static Body[] bodies;
4 static TreeNode root;
5

6 JobResult barnesActiveTupleIteration( JobResult prevResult ) {

7 JobResult result;

8 Updater u; //active tuple
9

10 //broadcast updates from previous iteration
11 u = new Updater(prevResult);
12 TupleSpace.add(u);
13

14 result = spawn barnesActiveTupleJob(root); //force calculation

15 sync();
16

17 // ’result’ will be passed to this function as the parameter
18 // in the next iteration
19 return result;
20 }

21 JobResult barnesActiveTupleJob( TreeNodePointer jobPointer ) {
22 TreeNode job = root.findNode(jobPointer);

23 JobResult result;
24 int i;
25

26 if (! job.isLeaf()) {
27 JobResult childResults = new JobResult[8];
28 for (i = 0; i < 8; i++) {

29 childResults[i] =
30 spawn barnesActiveTupleJob(job.children[i]);

31 }
32 sync();
33 result = combineResults(childResults);
34 } else {
35 //do force calculation for the bodies in this leaf node
36 result = forceCalcLeafNode(job);
37 }
38 return result;
39 }
40 }
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node 1 node 2

Leaf node 4Leaf node 3Leaf node 2Leaf node 1
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