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Parallel Operational Transformatien Algorithm in Multi-core

LI Ming-li CAI Wei-wei LV Xiao HE Fa-zhi
(Wuhan University, Wuhan 400072, China)

Abstract Operational transformation algorithm is the first choice of real-time collaborative editing systems. As a con-
currency control strategy, it not only supports unconstrained interactions, but also maintains the intention consistency of
distributed operations. However,as the number of executed operations increases, the performance degrades, affecting the
responsive time of operations. Combining the development of multi-core and multi-threading, this paper proposed the
first parallel operational transformation algorithm,which can greatly reduce the time costs of integrating remote opera-
tions. The traditional sequential algorithm is modified, so that the procedure with computation-dependency can be paral-
lelized. Extensive experiments show that the proposed algorithm takes large advantage over the traditional algorithm,
and even though the operation history is very large,it still provides a decent responsive time.
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3. for(i=|Hqg| —1;i=20;i——)
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5. endfor
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12. if Hi[kJ=>0 then
13. r=(a,0');// a=H[k]. id,df,, H;[k]. p

14. return r;

15. else

16. o'=ET(o', Hi[k]);
17.  endif

18. endfor

19. return (null,0');
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1. k=0;
2.0'=o0;
3.if r. a%null
4. Hi[kl]=o//#R4 id Z#F Hi[k]
5. o'.p=Hi[k]. p or o'p= Hi[k]. p+1;
6. endif
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Request Plntegratelocal (Operation op)

{

int n=j=0,upos,len;
execute(op); // $hfT o
upos=op. getPos();
len=vecL.View. size();
while(j<Clen&&.n<upos)
{

if(vecL.View(j]. isVisible())

n+-+;

it
}
lpos=j;
op. setPos(lpos) ;
Request r= GenerateRequest(vecL.View[j—1],0p);
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return r;
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void PlntegrateRemote(r)

{
int i,lpos, vnum, len=vecL.View. size();
DeplInfo dep=null;
Operation op=null;
Initialize(dep,op, 1) ;
Element ele= dep. getID();
# pragma omp parallel for
for(i=0;i<len;i+-+)
{
if(vecLview[i]. equals(ele))
break;
}
Calculate(op, dep. getDF Q) ; //H B[ B



lpos=op. getPos();
# pragma omp parallel for reduction(:+vnum)
for(k=0; k<lpos; k-++)
{

if(vecLView[ k]. isVisible())

vnum+=1;

}
op. setPos(vnum) ;
execute(op) ;

}
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