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Abstract

An existing approach learns decision trees by distributed processing based on multiple iterations of MapReduce.

The goal of this work is to learn decision trees efficiently from massive dataset by distributed processing.

Our approach aims to improve the response time of the decision tree leaning by balancing the loads among ma-
chines. This approach is based on the following two ideas in expanding nodes of decision trees with MapReduce: (1)
changing the granularity of process distribution dynamically according to the load of those nodes, and (2) assigning
expanding node processes to machines so as to balance the loads among those machines. We can reduce difference
between loads of expanding nodes to reduce latency time in MapReduce processing.
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Algorithm 1 Map
Require: LEEX% /) — NiE N, A T, La—F R(BMHR X, H
I y) € #liiT—% D
1: n = traverseTree(T, R)
2: if n € N then
3:  if load(n) > average(N) * BfH || v > H# > |N| then

4: for all z € X do

5: output(k(n, z), v({value(z) : {y : 1}}))

6: end for

7 else if load(n)| < average(N) / Bf# || ~ > v &%k * BIE
< |N| then

8: output(k(NodeSet N”), v({n : {value(z) : {z : {y : 1}}}})

9: else

10: output(k(n), v({z : {value(z) : {y : 1}}}))

11:  end if

12: end if
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Algorithm 2 Reduce

Require: Key k, Value V
1: HashMapM = Aggregate(V')
2: if k == n,x then
3: s = calcurateScore(M)

4:  t = createPartTree(M)

5. output(k, v(s,t))

6: else if Kk == N’ then

7. for allm € A do

8: for all z € X do

9: s = calcurateScore(getAttributeStatistics(M, n, z))
10: updateBestSplit(s, )
11: end for
12: t = createPartTree(M)
13: output(k, v(best(z, t))
14:  end for
15: else
16: for all z € X do
17: s = calcurateScore(getAttributeStatistics(M, x))
18: updateBestSplit(s, x)

19:  end for

20:  t = createPartTree(M)
21:  output(k, v(best(z,t))
22: end if

Algorithm 3 Controller

Require: BIEREM: y, BEi7T—% D

1: FEAR T = createPartTree()

2: /— F¥% =2— @Q = createNodeQueue(getRootNode(T'))
3: while !isEmpty(Q) do

4:  NodeList N

5: (K,V) = mapreduce(y, D, T, Q)
6: for all (k,v) € (K,V) do
7: if K == n,z then
8: (K',v") = updateBestSplit(N, n, z, v)
9: else if k == N’ then

10: for alln € N’ do

11: updateTree(T, n, v)

12: end for

13: else

14: updateTree(T, n, v)

15: end if

16: end for

17: for alln € N do

18: updateTree(T, n, v)
19: end for

20:  updateNodeQueue(Q, T')
21: end while

22: output(7)
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Algorithm 4 Partitioner
Require: /— F¥=— Q, Reduce ¥ A7 ¥ r
1: sortByLoad(Q)
2: TaskID t =0
3: fori=|Q|%r; i>0; i——do
4:  n = unshift(Q)
setTaskID(n, t + +)

5
6: end for

7: SetSize z = |Q|/r

8: while lisEmpty(Q) do
9:  n = unshift(Q)

10:  setTaskID(n,t)

11: fori=z—-1;, i>0; i——do
12: n = pop(Q)

13: setTaskID(n, t)

14: end for

15: t+ +

16: end while
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