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000 3.1. Octree Traverse

Cilk void
OctreeOperation( Octant® o )

{

int i;

if( is_not_leaf( o ) ) {
for(i=0;i<8;i++) {
spawn OctreeOperation( o->child[i] );

O % N U R W N~

}

sync;
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Algorithm 1 BalanceOctant
Input: An octant o

. if o is a leaf then
return

: end if

: for each o’s child ¢ do

: end for
. sync

1
2
3
4
5.  spawn BalanceOctant(c)
6
7
8: BalanceChildren(o)
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Algorithm 2 BalanceChildren
Input: An octant o

—

for each o’s children a and b that neighbors on an edge parallel to x-axis do
spawn BalanceEdge(a,b)

end for

sync

for each o’s children a and b that neighbors on an edge parallel to y-axis do
spawn BalanceEdge(a,b)

end for

sync

R A A o

for each o’s children a and b that neighbors on a corner do

S

spawn BalanceCorner(a,b)
. end for

—_ =
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Algorithm 3 BalanceEdge
Input: Neighboring octants a and b

1: if CheckAndRefine20ctants(a,b) is true then
for each a’s child aa and b’s child bb that neighbors on an edge do
spawn BalanceEdge(aa,bb)
end for

for each a’s child aa and b’s child bb that neighbors on a corner do

2

3

4

5:  sync
6

7 spawn BalanceCorner(aa,bb)
8

end for
9:  sync
10: else

11: return
12: end if
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Algorithm 4 BalanceCorner
Input: Neighboring octants a and b

1: if CheckAndRefine20ctants(a,b) is true then
2:  for each a’s child aa and b’s child bb that neighbors on a corner do
3 spawn BalanceCorner(aa,bb)

4. end for
5

7: return
8: end if
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Algorithm 5 CheckAndRefine20ctants

Input: Neighboring octants a and b
Output: frue if they need more recursive calls, false otherwise

1: if ais a leaf and b is a leaf then
2 return false

3: elseif a is a leaf then

4:  for each b’s child octant bb that is adjacent to a do
5 if bb is not a leaf then

6: MakeChildren(a)

7 return frue

8 end if

9:  end for

10:  return false

11: else if b is a leaf then

12:  for each a’s child octant aa that is adjacent to b do

13: if aa is not a leaf then
14: MakeChildren(b)
15: return frue

16: end if

17:  end for

18:  return false
19: else

20:  return frue
21: end if
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Lemma 2 1.
C(n,m) € O(log(n + m))

E(n,m) € (n +m)”
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gbooel. 00000

struct Octant {
int level; // 000000
double val[2]; // 0000000000000000O00DOO0000
double highest_diff; // 000000000 OOOOOOO
struct Octant* child; // O0O0O0O0O0OODOOODOODOODODOOO
};
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b0 e62. Octree 100D O0OO0OOOOOOOO
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Cilk void
OctreeOperation( Octant® o )
{
int i;
if( is_leaf( 0 ) ) {
LeafOperation(o);
} else if(o->level < CUTOFF_LEVEL) {
for(i=0;i<8;i++)
spawn OctreeOperation( o->child[i] );
sync;
} else {
for(i=0;i<8;i++)
OctreeOperation( o->child[i] );

}

0000000 LeafOperation 0 0000000000000 DO0OO0OOOO0OODOOOOOOO
OOCUTOFFLEVELO DO DUODOODOOUODOODOObOO0OO0ODOU0bO00DO CUTOFF_LEVEL O 3
gbobob3oooooooooooooobooboboobooboboob3oboooooboon
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b0 63.Octree 00000000000 OOOOOOOOOOOOOOODOO

; |// 0000000000DOO000DODOO0O0O0DODOOOd

2 | Cilk void

3 | OctreeNeighborhoodOperation( Octant* o, Octant* left, Octant* right,
4 Octant* up, Octant®* down)
s |4

6 if( is_leaf( 0 ) ) {

7 NeighborOperation(o,left); //000000000

8 NeighborOperation(o,right);

9 NeighborOperation(o,up);

10 NeighborOperation(o,down) ;

11 } else if( o->level < CUTOFF_LEVEL){

2 // 0000000 o->child[LEFTUP] OO OOODODO

13 // 0000000000000 0000O0DO000DODOO0o0DDOoOOoaQ

14 Octree* child_left = left->is_leaf ? left : left->child[RIGHTUP];
15 Octree* child_right = o->child[RIGHTUP];

16 Octree* child_up = up->is_leaf ? up : up->child[LEFTDOWN];
17 Octree* child_down = o->child[LEFTDOWN];

18 spawn OctreeNeighborhoodOperation( o->child[LEFTUP],

19 child_left, child_right, child_up, child_down);
20 // 0000000000000 O000O0DOO0000

21

22 ce

23 sync;

24 } else {

25 // 0000000000000

26 .

27 .

28 }

29 |}
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void
InitialOctree(Octant® o)
{
if(o->level < INITIAL_LEVEL) {
MakeChildren(o);
for(int i=0;i<8;i++)
InitialOctree( o->child[i] );
}

C % N L R W N~

}
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// 000000000000 000000DODODOO00O000O0aO0
bool
RemeshOctree(Octant® o)

{

if(is_leaf(o)) { // 0000000
if(need_to_refine(o)) {
make_children(o); // 00000
return false; // 0000000000

% N L R W N~

}
else if(need_to_coarsen(o)) {
return true; // 000000000000000O0000
}
else {
return false;

}

~ o~ o~~~ o~
QAU R W N~ O

}
else { // 0000ooo
coarsen_flag = true;
for(int i=0;i<8;i++)
coarsen_flag &= RemeshOctree( &(o->child[i]) );

N~~~
S © o N

21 if(coarsen_flag){ // 0000000000000 D0bOoOooooOoa
22 delete_children(o); // 00000000000 00000004d

23 }

24 return false; // 00000000o0nooooooa
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