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Abstract

Abstract: Aiming at the issue of discharge pulse extraction for multi-source and massive PD signals, a
novel parallel method based on Message Passing Interface was proposed. The proposed method applied
a parallel mode called manager-worker-writer. In this method, a manager dynamically assigned task to
several workers, and these workers executed tasks in parallel and a writer received results from workers
in real time, so data management was separated from task execution. In addition, the manager identified
sources of PD signals and sent them to workers as the keys for analyzing different data files and setting
algorithm parameters, so multi-source and heterogeneous PD signals can be processed in parallel.
Experimental results show that the proposed parallel method is efficient, feasible and possesses good
speed-up ratio. It achieves total extraction accuracy of above 90%, which can satisfy most engineering
applications.
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Abstract: Aiming at the issue of discharge pulse extraction for multi-source and massive PD signals, a
novel parallel method based on Message Passing Interface was proposed. The proposed method applied a
parallel mode called manager-worker-writer. In this method, a manager dynamically assigned task to
several workers, and these workers executed tasks in parallel and a writer received results from workers
in real time, so data management was separated from task execution. In addition, the manager identified
sources of PD signals and sent them to workers as the keys for analyzing different data files and setting
algorithm parameters, so multi-source and heterogeneous PD signals can be processed in parallel.
Experimental results show that the proposed parallel method is efficient, feasible and possesses good speed-up
ratio. It achieves total extraction accuracy of above 90%, which can satisfy most engineering applications.
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Fig.l1 Diagram of pulse extraction
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R3S 1: int main(int arge, char** argv)

1: int rank; int size; //HERE 75 rank, BEREEEL size
2:  MPI Init(&argc, &argv); //H]4H4E MPI

3: MPI Comm_rank(MPI_ COMM_ WORLD, &rank);
4: MPI_Comm_size(MPI_COMM_WORLD, &size);
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6: if (size>=3){
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8 manager(dirname, size); /0 ‘5 3FE A 5 L
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10: writer(dirname, size); /1 5 R 35 &
11:  else
12: worker(dirname, rank); /AL B B T A

13: }//end if{(size)
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A8 2: void manager(string dirname, int size)

1: string* filelist = ScanDir(dirname); //3RICEHE 145138
2: while(index < filelist.size) { /it G145 K43 B

3: file = filelist[index]; //FF X 5> 3 A% file

4: while(1) {/ 8344 4 9130 73 SCAT file

5. [key, clcsize] = Analysis(file); /AT 14

6: post=clesize; /T G HT KIS0 B -5 WS i pos
7. if(pos>=file.size) {pos=0; index++;break;}// NN
8:  MPI_Recv(request,...);// M worker Zb#2 AT 5517 3K
9:  sprint(strtask,“%s+%d+%d” file,key,pos);//ZH il K
10: MPI Send(strtask,..., request[0], ...); /25 T N K AT45
11: } //fend while(1)

12: } //end while(index)

13: int finished=0;
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fChY 3: void worker(string dirname, int rank)

1: while(1) { /B RAE S5 L BIBAT S5 AT il

2: request [0]=rank;//iff sKAL45¥H &, rank FHRksic T
3: MPI Send(request, ..., 0, ...);//45 0 JFEFERIEAT 15K
4: MPI_Recv(strtask, ...); /AEWRAT 4514 B

5. if(strtask[0]!="\n"){ /AEZS 4 A

6: [file,key,pos]=Parse(strtask); /7> fiftAT- 45454

7: data=GetData(file,dirname,pos,key);//# HL AR $c4k
8: result = AnalysisData(data, key); //IEAT Bk H2 X

9:  MPI_Send(result,...,1, key, ..); /45 1 LR IXGE B
10:  else{ /MBI R, HEAB R

11:  result[0]=1.0; /75 A bric

12:  MPI Send(result, ..., 1, key,...);//45 1 BEFE R 25 &5 5
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13:  break; /TN rank JEF2IE H
14: y/endif
15:  }//end while(1)
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Fig.4 Results of pulses extraction
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