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// The driver routine for the IPA algorithm to recognize shared data
IPA_Driver
        G = {};        // G is the set of all shared global variables
        FOREACH ProgramUnit PU
                call IPA_ProgramUnit(PU);

// For every program unit, IPA algorithm is applied
IPA_ProgramUnit (ProgramUnit PU)
        IF ( PU is a microtasking subroutine ) 
       THEN        // it contains no nested OpenMP parallel constructs
                A = {};        // initialize a temporary shared variable set A
                A = UseSet(PU) U DefSet(PU);        
                A = A - ParamSet(PU) - LocalSet(PU);
               find the set P of private variables defined by the OpenMP directive for PU;
                A = A - P;
                G = G U A; 
               FOREACH subroutine PU_S called from within PU 
                        call IPA_Down(PU_S);
         ELSE
                // if this program unit contains an OpenMP parallel construct, then it has been replaced
                // by a call to the corresponding microtasking subroutine
                FOREACH Call Statement S to a microtasking subroutine
                        FOREACH parameter p in the parameter list of S
                                IF ( p belongs to the ParamSet(PU) ) THEN
                                        let param_loc be the position of p in PU’s parameter list;
                                        call IPA_Up(PU, param_loc);

// recursively add variables of non-local scope in subroutines called from within parallel regions
// to the set G
IPA_Down(ProgramUnit PU)
        B = {};        // initialize a temporary shared variable set B;
        B = UseSet(PU) U DefSet(PU);
        B = B - ParamSet(PU) - LocalSet(PU);
        G = G U B;
        FOREACH subroutine PU_C called from within PU
                IPA_Down(PU_C)

// trace up a shared variable passed as parameter to the point where it is first defined and add it to G
IPA_Up(ProgramUnit PU,  int param_loc)
        FOREACH ProgramUnit Caller_PU that calls PU
                FOREACH Call Statement S in Caller_PU that calls PU
                        let p be the parameter at position param_loc in the parameter list of S;
                        IF ( p belongs to the ParamSet(Caller_PU) ) THEN
                                set param_loc to the position of p in Caller_PU’s parameter list;
                                call IPA_Up(Caller_PU, param_loc);
                        ELSE
                                G = G U {p};
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!$OMP PARALLEL DO
      DO k=2, nz-1
       DO i=ist, iend
        DO j=jst, jend
         DO m=1, 5
          rsd(m,i,j,k)=...
          ...
         ENDDO
        ENDDO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL DO

!$OMP PARALLEL DO
      DO j=jst, jend
       DO i=ist, iend
        DO k=2, nz-1
         DO m=1, 5
          rtmp(m,k)=rsd(m,i,j,k)-...
          ...
         ENDDO
        ENDDO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL DO

!$OMP PARALLEL DO
      DO k=2, nz-1
       DO i=ist, iend
        DO j=jst, jend
         DO m=1, 5
          rsd(m,i,j,k)=...
          ...
         ENDDO
        ENDDO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL DO

!$OMP PARALLEL
      DO j=jst, jend
       DO i=ist, iend
!$OMP DO
        DO k=2, nz-1
         DO m=1, 5
          rtmp(m,k)=rsd(m,i,j,k)-...
          ...
         ENDDO
        ENDDO
!$OMP END DO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL

(a) original code (b) after selective touch optimization
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!$OMP PARALLEL DO
      DO k=2, nz-1
       DO i=ist, iend
        DO j=jst, jend
         DO m=1, 5
          rsd(m,i,j,k)=...
          ...
         ENDDO
        ENDDO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL DO

!$OMP PARALLEL DO
      DO j=jst, jend
       DO i=ist, iend
        DO k=2, nz-1
         DO m=1, 5
          rtmp(m,k)=rsd(m,i,j,k)-...
          ...
         ENDDO
        ENDDO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL DO

!$OMP PARALLEL DO
      DO k=2, nz-1
       DO i=ist, iend
        DO j=jst, jend
         DO m=1, 5
          rsd(m,i,j,k)=...
          ...
         ENDDO
        ENDDO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL DO

!$OMP PARALLEL
      DO j=jst, jend
       DO i=ist, iend
!$OMP DO
        DO k=2, nz-1
         DO m=1, 5
          rtmp(m,k)=rsd(m,i,j,k)-...
          ...
         ENDDO
        ENDDO
!$OMP END DO
       ENDDO
      ENDDO
      ...
!$OMP END PARALLEL

(a) original code (b) after selective touch optimization
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