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Abstract: As Wu’s method, based on symbolic computation, has found applications in more and more fields, it is
challenged by more and more complicated calculation problems. The soul of the method, dividing and ruling
problem, is very suitable for distributed computation. In this paper, a high performance computing technique is
introduced into the symbolic computation and a distributed computing model (DCM) for Wu’s method over Internet
is put forward. First, the feasibility and requirement for distributed computation of Wu’s method is analyzed. Then
the data communications for big integers and polynomials are put forward in detail, and finally the design and
implementation for DCM based on ELIMINO and Globus Toolkits 3 are presented.
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Input: PS;

Output: CS;

0S8:=PS;RS:=PS;

while RS!=NULL do

CS:=BasicSet(QS);RS:=NULL;
if nonc(CS) then
for all Q in QS—CS do
R:=prem(Q,CS)
if RI=NULL then RS:=RS+{R};
0S:=0S+RS;
e LR A 1 IF“NULL” K 78 25 4 4 ;BasicSet(0S) R 7 OS 1241 ;nonc(CS) KR CS A& T JE 41 ;
prem(Q,CS)E 7R O KT CS A=A
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Module for Wu’s method

Polynomial module Array, vector

and matrix module

Big integer

Fig.1 ELIMINO architecture
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Fig.2 Framework of distributed computing for Wu’s method
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getnodeid() IAREUT 5.9 5
(2) 57 AT H AL i
upload(localfile,remotefile) //_I A% B4k SC 44
download(localfile,remotefile) // T 2 $ 4k S 14
localfile: 7 b ST 444 5 ¢ 45 sremotefile:ize i FH A SCAEAR X 4%
(3) fEEHATHER
execute(commandline,type) //BH 2& J5 AT
synexecute(commandline,type) /35 B £ 5 AT
isjobover() //AEPHZE 7 U B AT S5 2T 45 K
waitexecute() //4FBH 2 77 20 SRR 45 PAT 45 R
String getresult() //3RIAT 55 P AT 45 R
commandline: iy 271 # stype: 744 Hf Y
4 R HEN
sendfile(sorucefile,targetid,targetfile) //[f] 55—~ i i K 3% A
receivefile(targeted) // A\ ) — A1 s BRI SO
sendvalue(targeted,message) //[5] 55 — A1 i R IE S I
receivevalue(targeted) // M\ ) — /N1 s AL
sourcefile: Y5 1 i SC AR X M5 42 stargeted: H A0 05 targetfile: H A7 s SCAE AT 642
message: K 1% [f17H &
(5) IHRfF B4 1
reportstatus(message) //[7] 5% ) iy 4 75 AT 55 PAT 175
message: [H #1115 &
FRGH TR FHBRATEILR g L4 D AE 4 A58 PIIL 800 X9 PC ATLZHL 8 ¥ 4 s IR G - ME4T 22 T R AT
BT S 45 R

Table 1 Experimental times for distributed characteristic set computation over grid

R PRI T 2 BERE S o 5 S22
No. S;rial 2 CPU 3 CPU 4 CPU
time Time Speed-Up Time Speed-Up Time Speed-Up
1 4.906 3.337 1.47 2.441 2.01 2.681 1.83
2 9.034 6.546 1.38 5.377 1.68 3.980 2.27
3 64.32 42.32 1.52 37.61 %71 25.42 2.53
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FREE R A% IR 358 T BT Globus Toolkits 3 )43 A 3 5 77 vk TSR R 1K) BE T 5 S B
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G A R T VA SRR A AT 5% RT3 15 0 S o I HY i iy 77— A vt P B SR AP PR PR I3 A 2 Al T LA
B AR ) 52 A A5 5 U S ) B SR A 24 b 2 0E— D ) AR SR AT oh S ) G B T SIS R
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