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Speed-up Techniques to Find an Optimal Batting Order

KrvosHl Osawat and KENTO AIDAT

In this paper, we propose speed-up techniques to find an optimal batting order in a baseball
team by adaptive job assignment, which is suitable for heterogeneous computing resources like
the Grid. The objective function of the optimization problem to find an optimal batting order
is to calculate expected runs, and the expected runs are computed using the D’Esopo and
Lefkowitz runner advancement model. The proposed technique parallelizes computation for
performances of all batting orders using Ninf-G, so that the computation time is reduced on
the Grid. Furthermore, the proposed techniques improve performance by sharing parameters
among multiple batting orders and by choosing feasible batting orders, which fill all fielding
positions. We implemented two load balancing algorithms. The first algorithm adaptively as-
signs computation of batting orders to computing nodes, and the second algorithm statically
assigns according to measured computational power at run time. From the comparison with
these algorithms, we found the effectiveness of the adaptive algorithm on the Grid. In order
to improve the performance of the load balancing, we estimated the optimal computational
granularity, or the number of batting orders, by using the model of the computational com-
plexity. The experimental results show that the proposed techniques compute the optimal
batting order among 134,991,360 batting orders in 2,522 seconds on the Grid testbed over 4
sites, while it theoretically takes 265 days on a single computer.
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Fig.1 The algorithm to find an optimal batting order.
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Fig.3 The feasible fielding position table.
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Fig.4 The method to determine satisfiability for fielding
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Fig.5 The method to determine satisfiability for fielding

positions (after backtracking).
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void AdaptiveAssign()
for i:= 0 to np - 1 do begin
jid :== GetJobID();
CallAsync(handle[i],
ComputeER(jid, &er(i], &order{i][0]));
end for
while jid <> END do begin

WaitAny(&ret_handle);
nid := Handle2NodeID(ret_handle);
if er[nid) > er_best then
er_best ;= er[nid);
order_best[] := order[nid][[;
end if
Jid := GetJobID();
if jid <> NONE then
CallAsync(ret_handle,
ComputeER(jid, &er[nid], &order|nid][0]));

npO0 000000

oooIbooo

handle[) 000000 :0000000OOO
ERO0O0O0ODOOExpected RunO

goooooooo
goooooooooboobo IbOooo
gooooooooobooo

000 Ibooo0o0ooooooo Ibd
gbooooboooooooood

end if jid== NONEOODOOODOOOOODOOD
end while 0000000000000000000
Wait All(); 0000000000000 00000

end

integer GetJobID()
if0000000000 then GetJoblD := END,;
if00000000000000000000 then GetJobID := NONE;
GetJoblD:=00000000000000 ID;

end
06 OD0OOOOOOOODOODOO
Fig.6 The adaptive algorithm to assign jobs.
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Fig.7 An example of optimal job assignment.
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Table 1 The effect of sharing parameters.
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Table 2 The effect of choosing feasible batting orders.
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Fig.10 The fielding position table for 14 Japanese
players.
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Fig.11 The relationship between execution time and job

partition size.

038 wBCOOOODOOOOO
Table 3 The optimal batting order of the WBC Japan

team.

oo oo oo ooo
1 Fukudome .328 28
2 Iwamura 319 30
3 Matsunaka | .315 46
4 Wada .322 27
5 Ichiro .364 18
6 Tamura .304 31
7 Satozaki .303 10
8 Imae .310 8
9 Nishioka .268 4

000006.995

04 DOODOODOOOOD
Table 4 Performance comparison between two load
balancing algorithms.
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Fig.12 The execution time on computing nodes with

static load balancing.
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Fig.13 The number of calling jobs on Xenia cluster.
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