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Can Internally Deterministic Parallel 
Algorithms be fast and simple to code? 
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f (S)→Sf ⇒ vf g(Sf )→Sfg ⇒ vg

g(S)→Sg ⇒ #vg f (Sg)→Sgf ⇒ #vf

vf = !vf  and vg = !vg  and Sfg = Sgf

f (S) ! "S # v f converts from state S to SÕ returning v 
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PQ+8:9$I&1:$3-9+4.$&R"/&
  for (i=0; i<n; i++)
    f(i);
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=Q$/6'&.;$)i3%)

for (i=0; i<n; i++) f(i);

="6.$/%1&%"I&

parallel_for (i=0; i<n; i++)  
  reserve any shared vars with i
parallel_for (i=0; i<n; i++)  
  if won all reservations, f(x)  
  else mark for retry 
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for (i=0; i<n; i++) f(i);

</U&8"/$&$V32$6%90I&

while (done < n)
  parallel_for (i=0; i<k; i++)  
     reserve(I(i+done))
  parallel_for (i=0; i<n; i++)  
     if succeed f(I(i+done))
  pack remaining indices into I
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*$#$%+,",-./)c$-$%;&.3"-)
Delaunay triangulation Generic framework 

35 

iterates  = [1,É,n]; 
while(iterates remain){ 
 
        Phase 1: in parallel, all i in first P iterates  

  call reserve(i); 
 
        Phase 2: in parallel, all i in first P iterates  

  call commit(i); 
 
        Remove successfully committed iÔs from 
            iterates; 
} 

 
•!  Which iterates successfully commit is 
deterministic. 
         

reserve(i){ 
      find cavity; 
      reserve points in cavity; 
} 

         
commit(i){ 
      check reservations; 
      if(all reservations successful){ 
             add point and triangulate; 
      } 
} 

         

WoDet 2013 

iterates:  points to be added         
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!+Q3%#&"#)-6@-#$Q),")5%&Q4)83'3%,"2)
=$Y6$".&')&'23%,#4+<)
for each u in V : S[u] = Remain
for each u in V 
    if for all v in N(u), v < u, S[v] = Out 
    then S[u] = In
    else S[u] = Out 

)
)
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=$Y6$".&')&'23%,#4+<)
for each u in V : S[u] = Remain
for each u in V 
    if for all v in N(u), v < u, S[v] = Out 
    then S[u] = In
    else S[u] = Out 

^$%()$k/,$"#<)+3-#)$?2$-)"3#)$;$");,-,#$?J)-,+Q'$)'33Q-)
1@36#)tD)A&-#$%)#4&")-3%."2)+)$?2$-)

)
)
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for each u in V : S[u] = Remain
for each u in V 
    if for all v in N(u), v < u, S[v] = Out 
    then S[u] = In
    else S[u] = Out 

)
)
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for each u in V : S[u] = Remain
for each u in V 
    if for all v in N(u), v < u, S[v] = Out 
    then S[u] = In
    else S[u] = Out 

)
)
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9!=)0&%&''$')83?$)
struct MISStep {
  bool reserve(int i) {
    int d = V[i].degree;
    flag = IN;
    for (int j = 0; j < d; j++) {
      int ngh = V[i].Neighbors[j];
      if (ngh < i) {
        if (Fl[ngh] == IN) { flag = OUT; return 1;}
        else if (Fl[ngh] == LIVE) flag = LIVE; } }
    return 1; }

  bool commit(int i) { return (Fl[i] = flag) != LIVE;}};

void MIS(FlType* Fl, vertex* V, int n, int psize)
  speculative_for(MISStep(Fl, V), 0, n, psize);}
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Delaunay Triangulation Delaunay Refinement 
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