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def main() { 

  var n = 1000; 

  var A, B: [1..n] real; 

  forall i in 2..n-1 do 

    B(i) = (A(i-1)+A(i+1))/2; 

} 

def main() { 

  var n = 1000; 

  var me = commID(), p = commProcs(), 
    myN = n/p, myLo = 1, myHi = myN; 

  var A, B: [0..myN+1] real; 

  if me < p { 

    send(me+1, A(myN)); 
    recv(me+1, A(myN+1)); 

  } else myHi = myN-1; 

  if me > 1 { 

    send(me-1, A(1)); 

    recv(me-1, A(0)); 
  } else myLo = 2; 

  for i in myLo..myHi do 

    B(i) = (A(i-1)+A(i+1))/2; 

} 
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     use caf_intrinsics 

      implicit none 

      include 'cafnpb.h' 
      include 'globals.h' 

      integer n1, n2, n3, kk 
      double precision u(n1,n2,n3) 
      integer axis 

      if( .not. dead(kk) )then 
         do  axis = 1, 3 
            if( nprocs .ne. 1) then 

               call sync_all() 
               call give3( axis, +1, u, n1, n2, n3, 

kk ) 

               call give3( axis, -1, u, n1, n2, n3, 
kk ) 

               call sync_all() 

               call take3( axis, -1, u, n1, n2, 
n3 ) 

               call take3( axis, +1, u, n1, n2, 
n3 ) 

            else 
               call comm1p( axis, u, n1, n2, n3, 

kk ) 
            endif 
         enddo 

      else 
         do  axis = 1, 3 
            call sync_all() 
            call sync_all() 

         enddo 
         call zero3(u,n1,n2,n3) 
      endif 
      return 

      end 

      subroutine give3( axis, dir, u, n1, n2, n3, 
k ) 

      use caf_intrinsics 

      implicit none 

      include 'cafnpb.h' 
      include 'globals.h'  subroutine 

comm3(u,n1,n2,n3,kk) 

      integer axis, dir, n1, n2, n3, k, ierr 
      double precision u( n1, n2, n3 ) 

      integer i3, i2, i1, buff_len,buff_id 

      buff_id = 2 + dir  

      buff_len = 0 

      if( axis .eq.  1 )then 
         if( dir .eq. -1 )then 

            do  i3=2,n3-1 
               do  i2=2,n2-1 
                  buff_len = buff_len + 1 

                  buff(buff_len,buff_id ) = u( 2,  
i2,i3) 

               enddo 

            enddo 

            buff(1:buff_len,buff_id+1)
[nbr(axis,dir,k)] = 

     >      buff(1:buff_len,buff_id) 

         else if( dir .eq. +1 ) then 

            do  i3=2,n3-1 
               do  i2=2,n2-1 
                  buff_len = buff_len + 1 

                  buff(buff_len, buff_id ) = 
u( n1-1, i2,i3) 

               enddo 

            enddo 

            buff(1:buff_len,buff_id+1)
[nbr(axis,dir,k)] = 

     >      buff(1:buff_len,buff_id) 

         endif 
      endif 

      if( axis .eq.  2 )then 
         if( dir .eq. -1 )then 
            do  i3=2,n3-1 

               do  i1=1,n1 
                  buff_len = buff_len + 1 
                  buff(buff_len, buff_id ) = u( i1,  

2,i3) 

               enddo 
            enddo 

       buff(1:buff_len,buff_id+1)[nbr(axis,dir,k)] 
= 

     >      buff(1:buff_len,buff_id) 

 else if( dir .eq. +1 ) then 

            do  i3=2,n3-1 
               do  i1=1,n1 

                  buff_len = buff_len + 1 
                  buff(buff_len,  buff_id )= 

u( i1,n2-1,i3) 

               enddo 
            enddo 

            buff(1:buff_len,buff_id+1)
[nbr(axis,dir,k)] = 

     >      buff(1:buff_len,buff_id) 

         endif 
      endif 

      if( axis .eq.  3 )then 

         if( dir .eq. -1 )then 

            do  i2=1,n2 
               do  i1=1,n1 
                  buff_len = buff_len + 1 

                  buff(buff_len, buff_id ) = 
u( i1,i2,2) 

               enddo 

            enddo 

            buff(1:buff_len,buff_id+1)
[nbr(axis,dir,k)] = 

     >      buff(1:buff_len,buff_id) 

         else if( dir .eq. +1 ) then 

            do  i2=1,n2 
               do  i1=1,n1 
                  buff_len = buff_len + 1 

                  buff(buff_len, buff_id ) = 
u( i1,i2,n3-1) 

               enddo 

            enddo 

            buff(1:buff_len,buff_id+1)
[nbr(axis,dir,k)] = 

     >      buff(1:buff_len,buff_id) 

         endif 

      endif 

      return 
      end 

      subroutine take3( axis, dir, u, n1, n2, n3 ) 
      use caf_intrinsics 

      implicit none 

      include 'cafnpb.h' 
      include 'globals.h' 

      integer axis, dir, n1, n2, n3 
      double precision u( n1, n2, n3 ) 

      integer buff_id, indx 

      integer i3, i2, i1 

      buff_id = 3 + dir 

      indx = 0 

      if( axis .eq.  1 )then 
         if( dir .eq. -1 )then 

            do  i3=2,n3-1 
               do  i2=2,n2-1 
                  indx = indx + 1 

                  u(n1,i2,i3) = buff(indx, 
buff_id ) 

               enddo 

            enddo 

         else if( dir .eq. +1 ) then 

            do  i3=2,n3-1 
               do  i2=2,n2-1 
                  indx = indx + 1 
                  u(1,i2,i3) = buff(indx, buff_id ) 
               enddo 

            enddo 

         endif 
      endif 

      if( axis .eq.  2 )then 
         if( dir .eq. -1 )then 

            do  i3=2,n3-1 
               do  i1=1,n1 
                  indx = indx + 1 
                  u(i1,n2,i3) = buff(indx, 

buff_id ) 
               enddo 
            enddo 

         else if( dir .eq. +1 ) then 

            do  i3=2,n3-1 

               do  i1=1,n1 
                  indx = indx + 1 
                  u(i1,1,i3) = buff(indx, buff_id ) 
               enddo 

            enddo 

         endif 
      endif 

      if( axis .eq.  3 )then 
         if( dir .eq. -1 )then 

            do  i2=1,n2 

               do  i1=1,n1 
                  indx = indx + 1 
                  u(i1,i2,n3) = buff(indx, 

buff_id ) 

               enddo 
            enddo 

         else if( dir .eq. +1 ) then 

            do  i2=1,n2 
               do  i1=1,n1 

                  indx = indx + 1 

                  u(i1,i2,1) = buff(indx, buff_id ) 

               enddo 
            enddo 

         endif 
      endif 

      return 
      end 

      subroutine comm1p( axis, u, n1, n2, n3, kk ) 
      use caf_intrinsics 

      implicit none 

      include 'cafnpb.h' 

      include 'globals.h' 

      integer axis, dir, n1, n2, n3 
      double precision u( n1, n2, n3 ) 

      integer i3, i2, i1, buff_len,buff_id 
      integer i, kk, indx 

      dir = -1 

      buff_id = 3 + dir 
      buff_len = nm2 

      do  i=1,nm2 
         buff(i,buff_id) = 0.0D0 
      enddo 

      dir = +1 

      buff_id = 3 + dir 

      buff_len = nm2 

      do  i=1,nm2 
         buff(i,buff_id) = 0.0D0 

      enddo 

      dir = +1 

      buff_id = 2 + dir  
      buff_len = 0 

      if( axis .eq.  1 )then 

         do  i3=2,n3-1 
            do  i2=2,n2-1 
               buff_len = buff_len + 1 
               buff(buff_len, buff_id ) = u( n1-1, 

i2,i3) 

            enddo 
         enddo 
      endif 

      if( axis .eq.  2 )then 
         do  i3=2,n3-1 
            do  i1=1,n1 

               buff_len = buff_len + 1 
               buff(buff_len,  buff_id )= 

u( i1,n2-1,i3) 

            enddo 
         enddo 
      endif 

 if( axis .eq.  3 )then 
         do  i2=1,n2 
            do  i1=1,n1 
               buff_len = buff_len + 1 

               buff(buff_len, buff_id ) = 
u( i1,i2,n3-1) 

            enddo 

         enddo 

      endif 

      dir = -1 

      buff_id = 2 + dir  
      buff_len = 0 

      if( axis .eq.  1 )then 
         do  i3=2,n3-1 
            do  i2=2,n2-1 

               buff_len = buff_len + 1 
               buff(buff_len,buff_id ) = u( 2,  

i2,i3) 

            enddo 
         enddo 
      endif 

      if( axis .eq.  2 )then 
         do  i3=2,n3-1 
            do  i1=1,n1 
               buff_len = buff_len + 1 

               buff(buff_len, buff_id ) = u( i1,  
2,i3) 

            enddo 

         enddo 
      endif 

      if( axis .eq.  3 )then 

         do  i2=1,n2 
            do  i1=1,n1 
               buff_len = buff_len + 1 
               buff(buff_len, buff_id ) = 

u( i1,i2,2) 
            enddo 
         enddo 

      endif 

      do  i=1,nm2 
         buff(i,4) = buff(i,3) 
         buff(i,2) = buff(i,1) 

      enddo 

      dir = -1 

      buff_id = 3 + dir 
      indx = 0 

      if( axis .eq.  1 )then 

         do  i3=2,n3-1 
            do  i2=2,n2-1 
               indx = indx + 1 
               u(n1,i2,i3) = buff(indx, buff_id ) 

            enddo 
         enddo 
      endif 

      if( axis .eq.  2 )then 
         do  i3=2,n3-1 
            do  i1=1,n1 
               indx = indx + 1 

               u(i1,n2,i3) = buff(indx, buff_id ) 
            enddo 
         enddo 
      endif 

      if( axis .eq.  3 )then 
         do  i2=1,n2 
            do  i1=1,n1 
               indx = indx + 1 

               u(i1,i2,n3) = buff(indx, buff_id ) 
            enddo 
         enddo 
      endif 

      dir = +1 

      buff_id = 3 + dir 

      indx = 0 

      if( axis .eq.  1 )then 
         do  i3=2,n3-1 
            do  i2=2,n2-1 
               indx = indx + 1 
               u(1,i2,i3) = buff(indx, buff_id ) 

            enddo 
         enddo 
      endif 

 if( axis .eq.  2 )then 
         do  i3=2,n3-1 

            do  i1=1,n1 
               indx = indx + 1 

               u(i1,1,i3) = buff(indx, buff_id ) 

            enddo 
         enddo 

      endif 

      if( axis .eq.  3 )then 

         do  i2=1,n2 
            do  i1=1,n1 

               indx = indx + 1 
               u(i1,i2,1) = buff(indx, buff_id ) 

            enddo 

         enddo 
      endif 

      return 

      end 

      subroutine 
rprj3(r,m1k,m2k,m3k,s,m1j,m2j,m3j,k) 

      implicit none 
      include 'cafnpb.h' 

      include 'globals.h' 

      integer m1k, m2k, m3k, m1j, m2j, m3j,k 

      double precision r(m1k,m2k,m3k), 
s(m1j,m2j,m3j) 

      integer j3, j2, j1, i3, i2, i1, d1, d2, d3, j 
      double precision x1(m), y1(m), x2,y2 

      if(m1k.eq.3)then 
        d1 = 2 

      else 
        d1 = 1 

      endif 

      if(m2k.eq.3)then 

        d2 = 2 
      else 

        d2 = 1 

      endif 

      if(m3k.eq.3)then 
        d3 = 2 

      else 

        d3 = 1 
      endif 

      do  j3=2,m3j-1 

        i3 = 2*j3-d3 

        do  j2=2,m2j-1 
          i2 = 2*j2-d2 

          do j1=2,m1j 
            i1 = 2*j1-d1 

            x1(i1-1) = r(i1-1,i2-1,i3  ) + 
r(i1-1,i2+1,i3  ) 

      >              + r(i1-1,i2,  i3-1) + 

r(i1-1,i2,  i3+1) 

            y1(i1-1) = r(i1-1,i2-1,i3-1) + 
r(i1-1,i2-1,i3+1) 

      >              + r(i1-1,i2+1,i3-1) + 
r(i1-1,i2+1,i3+1) 

          enddo 
          do  j1=2,m1j-1 

            i1 = 2*j1-d1 

            y2 = r(i1,  i2-1,i3-1) + r(i1,  
i2-1,i3+1) 

      >        + r(i1,  i2+1,i3-1) + r(i1,  
i2+1,i3+1) 

            x2 = r(i1,  i2-1,i3  ) + r(i1,  
i2+1,i3  ) 

      >        + r(i1,  i2,  i3-1) + r(i1,  i2,  
i3+1) 

            s(j1,j2,j3) = 
      >         0.5D0 * r(i1,i2,i3) 

      >       + 0.25D0 * (r(i1-1,i2,i3) + 
r(i1+1,i2,i3) + x2) 

      >       + 0.125D0 * ( x1(i1-1) + x1(i1+1) + 
y2) 

      >       + 0.0625D0 * ( y1(i1-1) + y1(i1+1) ) 
            enddo 

          enddo 

        enddo 
        j = k-1 

        call comm3(s,m1j,m2j,m3j,j) 
        return 

        end 

def rprj3(S, R) { 
  const Stencil = [-1..1, -1..1, -1..1], 
        W: [0..3] real = (0.5, 0.25, 0.125, 0.0625), 
        W3D = [(i,j,k) in Stencil] W((i!=0)+(j!=0)+(k!=0)); 

  forall inds in S.domain do 
    S(inds) = 
      + reduce [offset in Stencil] (W3D(offset) * 
                                    R(inds + offset*R.stride)); 
} 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 

config const m: int(64) = ...; 

const alpha: real = 3.0; 

const ProblemSpace: domain(1,int(64)) = [1..m]; 

var A, B, C: [ProblemSpace] real; 

forall i in ProblemSpace do 

  A(i) = B(i) + alpha * C(i); 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 

config const m: int(64) = ...; 

const alpha: real = 3.0; 

const ProblemSpace: domain(1,int(64)) = [1..m]; 

var A, B, C: [ProblemSpace] real; 

A = B + alpha * C; 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 

config const m: int(64) = ...; 

const alpha: real = 3.0; 

const ProblemSpace: domain(1,int(64)) = [1..m]; 

var A, B, C: [ProblemSpace] real; 

forall (a,b,c) in (A,B,C) do 

  a = b + alpha * c; 
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forall i in 1..m do 

    A(i) = B(i) +  * C(i); 

config const m: int(64) = ..., tpl = ...; 

const alpha: real = 3.0; 

const BlockDist = new Block(1,int(64),[1..m],tpl); 

const ProblemSpace: domain(1, int(64)) 

                     distributed BlockDist = [1..m]; 

var A, B, C: [ProblemSpace] real; 

forall (a,b,c) in (A,B,C) do 

  a = b + alpha * c; 

HPCC STREAM and RA in Chapel 16 



Chapel: Locality and Affinity 17 

 •

 •  •  •



forall i in 1..m do 

    A(i) = B(i) +  * C(i); 

config const m: int(64) = ..., tpl = ...; 

const alpha: real = 3.0; 

const BlockDist = new Block(1,int(64),[1..m],tpl); 

const ProblemSpace: domain(1, int(64)) 

                     distributed BlockDist = [1..m]; 

var A, B, C: [ProblemSpace] real; 

forall (a,b,c) in (A,B,C) do 

  a = b + alpha * c; 
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  var Dist: Block(1,int(64)); 
  var Dom: domain(1,int(64)) 

             distributed Dist; 
  var Arr: [Dom] int;

  on Locales(1) { 

    Arr(5) = 0; 
  }
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forall r in RandomUpdates do 

    T(r & (m-1)) ^= r; 
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forall r in RandomUpdates do 

    T(r & (m-1)) ^= r; 
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forall r in RandomUpdates do 

    T(r & (m-1)) ^= r; 

config const m = ..., N_U = ...; 

const TableSpace: domain(1,uint(64)) = [0..m-1], 
      Updates: domain(1,uint(64)) = [0..N_U-1]; 

var T: [TableSpace] uint(64); 

forall (i,r) in (Updates,RAStream()) do 

  T(r & (m-1)) ^= r; 
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forall r in RandomUpdates do 

    T(r & (m-1)) ^= r; 

config const m = ..., N_U = ..., tpl = ...; 

const TableDist = new Block(1,uint(64),[0..m-1],tpl), 
      UpdateDist = new Block(1,uint(64),[0..N_U-1],tpl), 

      TableSpace: domain(1,uint(64)) 

                    distributed TableDist = [0..m-1], 
      Updates: domain(1,uint(64)) 

                 distributed UpdateDist = [0..N_U-1]; 
var T: [TableSpace] uint(64); 

forall (i,r) in (Updates,RAStream()) do 
  on T(r & (m-1)) do 

    T(r & (m-1)) ^= r; 
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forall r in RandomUpdates do 

    T(r & (m-1)) ^= r; 

config const m = ..., N_U = ..., tpl = ...; 

const TableDist = new Block(1,uint(64),[0..m-1],tpl), 
      UpdateDist = new Block(1,uint(64),[0..N_U-1],tpl), 

      TableSpace: domain(1,uint(64)) 

                    distributed TableDist = [0..m-1], 
      Updates: domain(1,uint(64)) 

                 distributed UpdateDist = [0..N_U-1]; 
var T: [TableSpace] uint(64); 

forall (i,r) in (Updates,RAStream()) do 
  on T.domain.dist.ind2loc(r & (m-1)) do 

    T(r & (m-1)) ^= r; 
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  var Arr: [Dom] int; 
  var r: int; 

  on Locales(1) { 
    Arr(r) ^= r; 
  }
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