Supplementary Material for Batch Monte Carlo Tree Search

Algorithm 1 gives the main PUCT search algorithm using Algorithm 1 The BatchPUCT algorithm

a transposition table of evaluated states and the two trees. The

GetBatch boolean is used to make the distinction between the 1: Func.tion Ba}tchPUCT (s, GetBatch)
first option to develop the tree and the second option to build 2: ifisTerminal (s) then
the batch. The first tree is the main search tree while the 3 return Evaluation (s)
second tree is only used to build the batch. 4:  endif
The modifications of the search algorithm that implement 5:  if GetBatch then
the Second Move heuristic are given in algorithm 3. Lines 6: t < treeBatch
33-39 modify the best move to try at the root when the most 7. else
simulated move is unreachable. In this case the second most 8 t < tree
simulated move is preferred. 9:  endif
Algorithm 2 gives the modifications of the GetMove algo- 10:  if s ¢ t then »
rithm for using the Second Move heuristic. Lines 8-17 choose 11 if s ¢ transposition table then
between the most simulated move and the second most simu- 12 if Get Batch then
lated move according to their means. 13: add s to the batch
14: end if
15: return Unknown
16: else
17: addstot
18: return value (s)
19: end if
20:  end if

21:  bestScore « —o0
22:  for m € legal moves of s do

23: u+— FPU
24: if £.p(s,m) > 0 then
t.sum(s,m
25: p < Lol
26: end if
27: bandit < pu + ¢ X t.prior(s,m) X ﬁ%
28: if bandit > bestScore then
29: bestScore < bandit
30: best Move < m
31: end if
32:  end for
33:  s1 < play (s, bestMove)
34:  res < BatchPUCT (s1, GetBatch)
35: if GetBatch then
36: UpdateStatisticsGet (res, best M ove, s, t)
37:  else
38: UpdateStatistics (res, best Move, s, t)
39:  endif

40: return res




Algorithm 3 The BatchSecond algorithm

1: Function BatchSecond (s, Get Batch, budget, i, root)
2 if isTerminal (s) then
3 return Evaluation (s)
4:  endif

5.  if GetBatch then
6.

7

8

t < treeBatch

else
: t < tree
9: endif
10:  if s ¢ t then
11: if s ¢ transposition table then
12: if GetBatch then
13: add s to the batch
14: end if
Algorithm 2 The GetMoveSecondHeuristic algorithm 15: ' return Unknown
1: Function GetMoveSecondHeuristic (s, B) 16: else
. 17: addstot
2: b« size(batch)
. 18: return value (s)
fori < O0to Bdo 19: end if
GetBatchSecond (s, B X b,i X b) 20 end if

out < Forward (batch)

PutBatchSecond (out, B x b,i x b) 21:  bestScore + —oo

22:  for m € legal moves of s do

R A

?:E ft‘;‘ée 23: 1+ FPU
best + bestMove,, (t.p(s,m)) 24: if .p(s,m) > O then
25 “ t.sum(s,m)
10 - t.sum(s,best) M t.p(s,m)
- t-p(sbest) 26: end if
11:  secondBest + secondBestMove,, (t.p(s, m)) ’ No=ro)
12: t.sum(s,secondBest) 27: bandit < u + ¢ X t.prior(s,m) X H_ti(:m)
. H1 = t.p(s,secondBest) . . L
o 28: if bandit > bestScore then
13:  if u; > p then .
: 29: bestScore < bandit
14: return secondBest
) 30: best Move <— m
15:  else .
31: end if
16: return best :
17 end if 32:  end for
- 33:  if root then
34: b < highestValuey, (t.p(s,m))
35: by + secondHighestV alue,, (t.p(s,m))
36: if b > by + budget — i then
37: bestMove < secondBest M ove,, (t.p(s,m))
38: end if
39:  endif
40: 51 < play (s, bestMove)
41:  res — BatchSecond
(s1, GetBatch, budget, i, False)
42:  if GetBatch then
43: UpdateStatisticsGet (res, best M ove, s, t)
44:  else
45: UpdateStatistics (res, best Move, s, t)
46:  end if

47: return res




