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Algorithm 1 TEDCalculation

Require: D;,Qy,{d;. TED[j] | left(d;) F left(d;) and
left(q;) + left(qs)}

Ensure: {d;. TED[j] | left(d;) = left(d;) and left(q;) =
left(qs)}

1: ForestDistlleft(dr) — 1][left(qs) — 1] =0
left(dr) to I do
3:  ForestDist[i][left(qs) — 1] = ForestDistli — 1][left(qs) —
1 +~(di, A)
4: end for
5: for j : left(qs) to J do
6:  ForestDist[left(dr) — 1][j] = ForestDist[left(dr) — 1][j —
1]+ ~v(A, g5)
7: end for
8: for i : left(dr) to I do
9: for j: left(qs) to J do
10: if left(d;) = left(dr) and left(q;) = left(qs) then
11: d; TED]j] = ForestDist[i]|[j] = min(
ForestDist[i — 1][j] + v(di, A),
ForestDistli][j — 1] +v(A, q5),
ForestDistli — 1][j — 1] + ~(ds, q5)

2: for i :

)
12: else
13: ForestDist[i][j] = min(

ForestDist[i — 1][§] + v(di, A),
ForestDistli][j — 1] +v(A, g5),
ForestDist[left(d;) — 1][left(q;) — 1] + d; TED]j]
)
14: end if
15:  end for
16: end for
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Algorithm 2 SubtreeM atchingSingle Process

Require: D, Q,0
Ensure: Result = {i | TED(D;,Q) < 0}
1: maz|D| = |Q| + 6
2: for d; : D by post-order do
3:  if |D;| > mazx|D| then
4 goto NEXTFOR
5 end if
6:  p=par(d;)
7 if d; 135 EKD or d; 13MR or |Dp| > maz|D| then
8 for j: 0to |Q|—1do
9: if ¢; 13 EHD or ¢; I3 then
10: TEDCalulation(D;, Q;)

11: end if

12: end for

13: end if

14:  if d; 13 or |Dp| > maz|D| then
15: for k : left(d;) to i do

16: if dg. TED[|Q] — 1] £ 0 then
17: add k to Result

18: end if

19: end for

20: // we can release buffer

21:  end if

22:  NEXTFOR:

23: end for

24: return Result
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Algorithm 3 DivideTree
Require: Dt k
Ensure: Assign[|D|]

1: <= 1,r < |D|

2: while do

3: T <= (l -+ T‘)/2

4: j<=1

5: for d; : D by preorder do

6: Assignli] =7

7: if j < k and d;11 CTHEWHE and
Tat A j OIELED ¢ LAE then

8: j<=7+1

9: end if

10: end for
11: if [ = x then

12: goto BREAKWHILE
13:  end if

14: if j =k then

15: | <= mid

16: else

17: r <= mid

18: end if

19: end while
20: BREAKWHILE:

21: return Assign
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Algorithm 4 SubtreeM atchingMultiProcess for Node r

Require: D",Q,0,r
Ensure: Result = {i | TED(D],Q) < 0}
1: maz|D| < |Q| + 6
2: next < r
3: for d; : D" by post-order do
4:  if |D;| > max|D| then
5 goto NEXTFOR
6 end if
7:  while next + r do
8 if next > r then
9

receive d; from next node

10: else
11: next < r
12: end if

13:  end while
14:  p = par(d;)
15:  if d; (3R %EFiD or d; 13 or |Dp| > maz|D| then

16: for j: 0to |Q] —1do

17: if ¢; 13L& KD or g; 13 then
18: TEDCalulation(D;, Q;)
19: end if

20: end for

21: end if

22:  if d; 3 or |Dp| > maz|D| then
23: for k : left(d;) to i do

24: if d),.TED[|Q| — 1] < 6 then
25: add k to Result

26: end if

27: end for

28: // we can release buffer

29:  else if d;.parRank # r then

30: send d; to d;.par Rank node

31: // we can release buffer

32:  end if

33: NEXTFOR:
34: next = d;.next Rank
35: end for

36: return Result
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