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Abstract; With the exponentially increasing volume of training data, the performance of
centralized ELM with kernels suffers due to large matrix operations. A distributed algorithm
named MapReduce based kernelized ELM ( MR-KELM ) was proposed, which realized an
implementation of ELM with kernels on MapReduce in the cloud. The kernel matrix generated by
distributed radial basis function was decomposed and then the output weights by distributed
multiplication of matrix and vector were calculated by the proposed algorithm. Communications
and data exchanges in distributed matrix operations were reduced and good scalability was
achieved by MR-KELM. Extensive experiments on synthetic datasets were conducted to verify the
training performance and scalability of MR-KELM. Experimental results showed that MR-KELM
was effective and efficient for massive learning applications.
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Fig. 1 Distributed kernel calculation
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1. Function Map( colID, column)

2. Vector X = parse( column) ;

3 For i =1 to X. size( ) Do

4 For j=1 to i Do

5. X(i,j)=(Xi]-X[jDx(X[i] -X[j]);
6 emit( <i,j>,X(i,j));

7 EndFor

8 EndFor

9. EndFunction
10. Function Reduce( <i,j> ,list{ X(i,j)],0)
11.  value =list[ X(i,j) ].sum( ) ;
12.  value =exp( - value/(207) ) ;
13. emit( <i,j> ,value) ;
14.  emit( <j,i> ,value) ;
15. EndFunction
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Fig. 2 Distributed matrix multiplication
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1. Function Map( < matID,rowID > ,row)
2. Vector S = DistributedCache. get( SIGMA) ;

3. Vector T = DistributedCache. get(T) ;
4. Vector Z = parse(row) ;

5. Fori=1to Z. size() Do

6. If matID = = “U” Then

7. collD =null;

8. Else If matID = = “V” Then

9. collD =1i;

10. EndIf

11. value =Z[i|T[i];

12. emit( <matID,rowID,colID > ,value) ;
13.  EndFor

14. EndFunction
15. Function Reduce ( < matID, rowID, collD >,
list] value | )
16.  sum =list[ value]. sum( ) ;
17.  emit( <matID,rowID,collD >, sum) ;
18. EndFunction
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