
Vectoriza*on 
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350 ! 
351 !   Initialize vertex, similarity and coordinate arrays 
352 ! 
353     Do Index = 1, NodeCount 
354        IX = MOD (Index - 1, NodesX) + 1 
355        IY = ((Index - 1) / NodesX) + 1 
356        CoordX (IX, IY) = Position (1) + (IX - 1) * StepX 
357        CoordY (IX, IY) = Position (2) + (IY - 1) * StepY 
358        JetSim (Index)  = SUM (Graph (:, :, Index) * & 
359     &                    GaborTrafo (:, :, CoordX(IX,IY), CoordY(IX,IY))) 
360        VertexX (Index) = MOD (Params%Graph%RandomIndex (Index) - 1, NodesX) + 1 
361        VertexY (Index) = ((Params%Graph%RandomIndex (Index) - 1) / NodesX) + 1 
362     End Do 

Vectorizable F90 Array Syntax  
Data is REAL*4 

Inner “loop” at line 358 is vectorizable, can used packed SSE instructions 

For Dual Core 
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% pgf95 -fastsse -Mipa=fast -Minfo -S graphRoutines.f90 
… 
localmove:  
   334, Loop unrolled 1 times (completely unrolled)  
   343, Loop unrolled 2 times (completely unrolled)  
   358, Generated an alternate loop for the inner loop  
           Generated vector sse code for inner loop  
           Generated 2 prefetch instructions for this loop  
           Generated vector sse code for inner loop 
           Generated 2 prefetch instructions for this loop 
   … 

–fastsse to Enable SSE Vectoriza>on 
–Minfo to List Op>miza>ons to stderr 
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Scalar SSE: Vector SSE: 

Facerec Scalar: 104.2 sec 
Facerec Vector:   84.3 sec 

.LB6_668: 
# lineno: 358 
        movss   -12(%rax),%xmm2  
        movss   -4(%rax),%xmm3  
        subl    $1,%edx  
        mulss   -12(%rcx),%xmm2  
        addss   %xmm0,%xmm2  
        mulss   -4(%rcx),%xmm3  
        movss   -8(%rax),%xmm0  
        mulss   -8(%rcx),%xmm0  
        addss   %xmm0,%xmm2  
        movss   (%rax),%xmm0  
        addq    $16,%rax  
        addss   %xmm3,%xmm2  
        mulss   (%rcx),%xmm0  
        addq    $16,%rcx  
        testl   %edx,%edx  
        addss   %xmm0,%xmm2  
        movaps  %xmm2,%xmm0  
        jg      .LB6_625  

.LB6_1245:  
# lineno: 358  
        movlps  (%rdx,%rcx),%xmm2  
        subl    $8,%eax  
        movlps  16(%rcx,%rdx),%xmm3 
        prefetcht0  64(%rcx,%rsi) 
        prefetcht0  64(%rcx,%rdx) 
        movhps  8(%rcx,%rdx),%xmm2  
        mulps   (%rsi,%rcx),%xmm2 
        movhps  24(%rcx,%rdx),%xmm3  
        addps   %xmm2,%xmm0  
        mulps   16(%rcx,%rsi),%xmm3  
        addq    $32,%rcx  
        testl   %eax,%eax  
        addps   %xmm3,%xmm0  
        jg      .LB6_1245: 

For Dual Core 



Vectorizable C Code Fragment? 

217    void func4(float *u1, float *u2, float *u3, … 
          … 
221    for (i = -NE+1, p1 = u2-ny, p2 = n2+ny; i < nx+NE-1; i++) 
222          u3[i] += clz * (p1[i] + p2[i]); 
223    for (i = -NI+1, i < nx+NE-1; i++) { 
224          float vdt = v[i] * dt; 
225          u3[i] = 2.*u2[i]-u1[i]+vdt*vdt*u3[i]; 
226    }  

% pgcc –fastsse –Minfo functions.c 
func4: 
     221, Loop unrolled 4 times 
     221, Loop not vectorized due to data dependency 
     223, Loop not vectorized due to data dependency 



Pointer  Arguments Inhibit Vectoriza>on  

% pgcc –fastsse –Msafeptr –Minfo functions.c 
func4: 
     221, Generated vector SSE code for inner loop 
             Generated 3 prefetch instructions for this loop 
     223, Unrolled inner loop 4 times 

217    void func4(float *u1, float *u2, float *u3, … 
          … 
221    for (i = -NE+1, p1 = u2-ny, p2 = n2+ny; i < nx+NE-1; i++) 
222          u3[i] += clz * (p1[i] + p2[i]); 
223    for (i = -NI+1, i < nx+NE-1; i++) { 
224          float vdt = v[i] * dt; 
225          u3[i] = 2.*u2[i]-u1[i]+vdt*vdt*u3[i]; 
226    }  



C Constant Inhibits Vectoriza>on  

% pgcc –fastsse –Msafeptr –Mfcon –Minfo functions.c 
func4: 
     221, Generated vector SSE code for inner loop 
             Generated 3 prefetch instructions for this loop 
     223, Generated vector SSE code for inner loop 
             Generated 4 prefetch instructions for this loop      

217    void func4(float *u1, float *u2, float *u3, … 
          … 
221    for (i = -NE+1, p1 = u2-ny, p2 = n2+ny; i < nx+NE-1; i++) 
222          u3[i] += clz * (p1[i] + p2[i]); 
223    for (i = -NI+1, i < nx+NE-1; i++) { 
224          float vdt = v[i] * dt; 
225          u3[i] = 2.*u2[i]-u1[i]+vdt*vdt*u3[i]; 
226    }  
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‐Msafeptr Op>on and Pragma 
–M[no]safeptr[=all | arg | auto | dummy | local | static | global]  

all   All pointers are safe 

arg   Argument pointers are safe 

local   local pointers are safe 

static   static local pointers are safe 

global   global pointers are safe 

#pragma [scope] [no]safeptr={arg | local | global | static | all},… 

Where scope is global, routine or loop 
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Common Barriers to SSE Vectoriza>on 

   Potential Dependencies & C Pointers – Give compiler more  
    info with –Msafeptr, pragmas, or restrict type qualifer 

   Function Calls – Try inlining with –Minline or –Mipa=inline 

   Type conversions – manually convert constants or use flags 

   Large Number of Statements  – Try –Mvect=nosizelimit 

   Too few iterations – Usually better to unroll the loop 

   Real dependencies – Must restructure loop, if possible 
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   Barriers to Efficient Execu>on 
of Vector SSE Loops 

   Not enough work – vectors are too short 

   Vectors not aligned to a cache line boundary 

   Non unity strides 

   Code bloat if altcode is generated 
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What about those SSE instruc*ons 
•  The Quad core is capable of genera*ng 4 flops/clock in 64 bit mode and 8 

flops/clock for 32 bit mode 
–  Assembler must contain SSE instruc*ons 
–  Compilers only generate SSE instruc*ons when they vectorize the DO 

loops 
•  Operands should be aligned on 128 bit  boundaries 

–  Operand alignment can be performed; however, it degrades the 
performance. 

•  Watch out for Libraries – are they Quad core enabled? 
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Cau*on when *ming Kernels 

•  The worse case *mings will be shown in the 
following examples. None of the operands will 
be cache resident. This is assured by calling a 
rou*ne called FLUSH prior to each example. 
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Flush Rou*ne 

           SUBROUTINE FLUSH 
      common/fl/ A(896896),x 
      real*8 A,x 
      do i=1,896896 
      x=x+a(i) 
      enddo 
      end 

Notice, we are replacing everything that is in cache with read 
Data. If we stored into A, the contents of cache would have to  
Be written to memory before using the cache for other data. 
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When calling FLUSH 

             REAL*8 A,X 
      common/fl/ A(896896),x 
C 
        X=0  
        A=ranf() 
        CALL LP41000 
        print *,x 

These compilers can recognize that x in the COMMON block 
is not used anywhere, so we print it. Also we initialize A 
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Compiler Op*ons for Quad Core 

•  Pathscale 
Ftn –O3 –OPT:Ofast ‐march=barcelona ‐LNO:simd_verbose=ON 

•  PGI 
Ftn –fastsse –r8 –Minfo –Mneginfo –tp barcelona‐64 
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Indirect Addressing 
(  300) C     FIVE OPERATIONS - TWO OPERANDS     RATIO = 5/2 
(  301)  
(  302)       DO 41012 I = 1, N 
(  303)        Y(IY(I)) =  c0 + X(IX(I)) * (C1 + X(IX(I)) 
(  304)      *          * (C2 + X(IX(I))                  )) 
(  305) 41012 CONTINUE 

 302, Loop unrolled 2 times 
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Con*guous Addressing 

(  799)       DO 41033 I = 1, N 
(  800)        Y(I) = c0 + X(I) * (C1 + X(I) * (C2 + X(I) 
(  801)      *                  * (C3 + X(I)              ))) 
(  802) 41033 CONTINUE 

  799, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
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Bad Stride Addressing 
( 1239)       II=1 
( 1240)  
( 1241)       DO 41072 I = 1, N 
( 1242)        Y(II) = c0 + X(II) * (C1 + X(II) * (C2 + X(II) )) 
( 1243)        II = II + ISTRIDE 
( 1244) 41072 CONTINUE 

   1241, Loop unrolled 1 times 
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Bad Striding 
(   47) C     DIMENSION A(128,N) 
(   48)  
(   49)       DO 41080  I = 1,N 
(   50)        A( 1,I) = C1*A(13,I) + C2* A(12,I) + C3*A(11,I) + 
(   51)      *           C4*A(10,I) + C5* A( 9,I) + C6*A( 8,I) + 
(   52)      *           C7*A( 7,I) + C0*(A( 5,I) + A( 6,I) )  + A( 3,I) 
(   53) 41080 CONTINUE 

PGI 
49, Generated vector sse code for inner loop 
Pathscale  
(lp41080.f:49) Non-contiguous array "A(_BLNK__.0.0)" reference exists. 
Loop was not vectorized. 
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Rewrite (   74) C     DIMENSION B(129,N) 
(   75)  
(   76)       DO 41081 I = 1,N 
(   77)        B( 1,I) = C1*B(13,I) + C2* B(12,I) + C3*B(11,I) + 
(   78)      *           C4*B(10,I) + C5* B( 9,I) + C6*B( 8,I) + 
(   79)      *           C7*B( 7,I) + C0*(B( 5,I) + B( 6,I) )  + B( 3,I) 
(   80) 41081 CONTINUE 

 PGI 
 76, Generated vector sse code for inner loop 
Pathscale 
(lp41080.f:76) Non-contiguous array "B(_BLNK__.512000.0)" reference exists. 
 Loop was not vectorized. 
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Bad Striding 
(    5)       COMMON A(8,8,IIDIM,8),B(8,8,iidim,8) 

(   59)       DO 41090 K = KA, KE, -1 
(   60)         DO 41090 J = JA, JE 
(   61)           DO 41090 I = IA, IE 
(   62)             A(K,L,I,J) = A(K,L,I,J) - B(J,1,i,k)*A(K+1,L,I,1) 
(   63)      *    - B(J,2,i,k)*A(K+1,L,I,2) - B(J,3,i,k)*A(K+1,L,I,3) 
(   64)      *    - B(J,4,i,k)*A(K+1,L,I,4) - B(J,5,i,k)*A(K+1,L,I,5) 
(   65) 41090 CONTINUE 
(   66)  

 PGI 
    59, Loop not vectorized: loop count too small 
    60, Interchange produces reordered loop nest: 61, 60 
        Loop unrolled 5 times (completely unrolled) 
    61, Generated vector sse code for inner loop 
Pathscale 
(lp41090.f:62) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was 
not vectorized. 
(lp41090.f:62) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was 
not vectorized. 
(lp41090.f:62) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was 
not vectorized. 
(lp41090.f:62) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was 
not vectorized. 
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Rewrite 
(    6)       COMMON AA(IIDIM,8,8,8),BB(IIDIM,8,8,8) 

(   95)       DO 41091 K = KA, KE, -1 
(   96)         DO 41091 J = JA, JE 
(   97)           DO 41091 I = IA, IE 
(   98)             AA(I,K,L,J) = AA(I,K,L,J) - BB(I,J,1,K)*AA(I,K+1,L,1) 
(   99)      *    - BB(I,J,2,K)*AA(I,K+1,L,2) - BB(I,J,3,K)*AA(I,K+1,L,3) 
(  100)      *    - BB(I,J,4,K)*AA(I,K+1,L,4) - BB(I,J,5,K)*AA(I,K+1,L,5) 
(  101) 41091 CONTINUE 

   PGI 
    95, Loop not vectorized: loop count too small 
    96, Outer loop unrolled 5 times (completely unrolled) 
    97, Generated 3 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
Pathscale 
(lp41090.f:99) LOOP WAS VECTORIZED. 



7/17/09  25  



7/17/09  26  

                           Scalars (   59) C       THE ORIGINAL                
(   60)  
(   61)       DO 42010 KK = 1, N 
(   62)        T000       = A(KK,K000) 
(   63)        T001       = A(KK,K001) 
(   64)        T010       = A(KK,K010) 
(   65)        T011       = A(KK,K011) 
(   66)        T100       = A(KK,K100) 
(   67)        T101       = A(KK,K101) 
(   68)        T110       = A(KK,K110) 
(   69)        T111       = A(KK,K111) 
(   70)        B1         = B(KK,K000) 
(   71)        B2         = B(KK,K001) 
(   72)        B3         = B(KK,K010) 
(   73)        B4         = B(KK,K011) 
(   74)        R1         = T100 * C1 + T110 * C2 
(   75)        S1         = T101 * C1 - T111 * C2 
(   76)        RS         = T000 + R1 
(   77)        SS         = T001 + S1 
(   78)        RU         = T010 - R1 
(   79)        SU         = T011 - S1 
(   80)        B(KK,K000) = B1 + RS 
(   81)        B(KK,K001) = B2 + RU 
(   82)        B(KK,K010) = B3 + SS 
(   83)        B(KK,K011) = B4 - SU 
(   84) 42010 CONTINUE 
(   85)  
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PGI 
61, Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
Pathscale 
(lp42010.f:61) LOOP WAS VECTORIZED. 
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(  106) C      THE RESTRUCTURED 
(  107)  
(  108)       DO 42011 KK = 1,N 
(  109)        B(KK,K000) = B(KK,K000)       + A(KK,K000) 
(  110)      *            + (A(KK,K100) * C1 + A(KK,K110) * C2) 
(  111)        B(KK,K001) = B(KK,K001)       + A(KK,K010) 
(  112)      *            - (A(KK,K100) * C1 + A(KK,K110) * C2) 
(  113)        B(KK,K010) = B(KK,K010)       + A(KK,K001) 
(  114)      *            + (A(KK,K101) * C1 - A(KK,K111) * C2) 
(  115)        B(KK,K011) = B(KK,K011)       - A(KK,K011) 
(  116)      *            + (A(KK,K101) * C1 - A(KK,K111) * C2) 
(  117) 42011 CONTINUE 
(  118)  

 PGI 
108, Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
Pathscale 
(lp42010.f:108) LOOP WAS VECTORIZED. 
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VVTVP 
(   35) C     NON-RECURSIVE DO LOOP FOR TIMING COMPARISON 
(   36)  
(   37)       DO 43010 I = 2, N 
(   38)        A(I) = A(I+1) * B(I) + C(I) 
(   39) 43010 CONTINUE 
(   40)  

PGI 
     37, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
Pathscale 
(lp43010.f:37) LOOP WAS VECTORIZED. 
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FOLR 
(   52) C       RECURSIVE DO LOOP 
(   53)  
(   54)       DO 43011 I = 2, N 
(   55)        A(I) = A(I-1) * B(I) + C(I) 
(   56) 43011 CONTINUE 
(   57)  

PGI 
       54, Loop not vectorized: data dependency 
        Loop unrolled 2 times 
Pathscale  
(lp43010.f:54) Loop has dependencies. Loop was not vectorized. 
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FOLR ‐ Unrolled 
(   71) C       UNROLLED TO DEPTH FOUR 
(   72)  
(   73)       DO 43012 I = 2, N-3, 4 
(   74)        A(I)   = A(I-1) * B(I)   + C(I) 
(   75)        A(I+1) = A(I)   * B(I+1) + C(I+1) 
(   76)        A(I+2) = A(I+1) * B(I+2) + C(I+2) 
(   77)        A(I+3) = A(I+2) * B(I+3) + C(I+3) 
(   78) 43012 CONTINUE 
(   79)  
(   80) C       CLEANUP LOOP FOR DEPTH FOUR UNROLLING 
(   81)  
(   82)       DO 43013 J = I,N 
(   83)        A(J) = A(J-1) * B(J) + C(J) 
(   84) 43013 CONTINUE 
(   85)  

PGI 
   73, Loop not vectorized: data dependency 
    82, Loop not vectorized: data dependency 
        Loop unrolled 2 times 
Pathscale 
(lp43010.f:73) Non-contiguous array "C(_BLNK__.8000.0)" reference exists. Loop was not 
vectorized. 
(lp43010.f:82) Loop has dependencies. Loop was not vectorized. 
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Poten*al Recursion  
(   42) C  GAUSS ELIMINATION 
(   43)  
(   44)       DO 43020 I = 1, MATDIM 
(   45)        A(I,I) = 1. / A(I,I) 
(   46)        DO 43020 J = I+1, MATDIM 
(   47)         A(J,I) = A(J,I) * A(I,I) 
(   48)         DO 43020 K = I+1, MATDIM 
(   49)          A(J,K) = A(J,K) - A(J,I) * A(I,K) 
(   50) 43020 CONTINUE 
(   51)  

Pathscale  
(lp43020.f:46) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
(lp43020.f:48) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
(lp43020.f:48) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
(lp43020.f:48) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
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PGI 
    46, Distributed loop; 2 new loops 
        Interchange produces reordered loop nest: 48, 46 
        Generated 2 alternate loops for the inner loop 
        Unrolled inner loop 4 times 
        Generated 1 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 1 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 1 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 2 prefetch instructions for this loop 
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Rewrite 
(   80) C  GAUSS ELIMINATION 
(   81)  
(   82)       DO 43021 I = 1, MATDIM 
(   83)        A(I,I) = 1. / A(I,I) 
(   84)        DO 43021 J = I+1, MATDIM 
(   85)         A(J,I) = A(J,I) * A(I,I) 
(   86) CVD$ NODEPCHK 
(   87) CDIR$ IVDEP 
(   88) *VDIR NODEP 
(   89)         DO 43021 K = I+1, MATDIM 
(   90)          A(J,K) = A(J,K) - A(J,I) * A(I,K) 
(   91) 43021 CONTINUE 

Pathscale 
(lp43020.f:84) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
(lp43020.f:89) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
(lp43020.f:89) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
(lp43020.f:89) Non-contiguous array "A(_BLNK__.0.0)" reference exists. Loop was not vectorized. 
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PGI 
 84, Distributed loop; 2 new loops 
        Interchange produces reordered loop nest: 89, 84 
        Generated 2 alternate loops for the inner loop 
        Unrolled inner loop 4 times 
        Generated 1 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 1 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 1 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
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Poten*al Recursion 
(   39) C      THE ORIGINAL 
(   40)  
(   41)       DO  43030  I = 2, N 
(   42)        DO  43030  K = 1, I-1 
(   43)         A(I)= A(I)  + B(I,K) * A(I-K) 
(   44) 43030 CONTINUE 

PGI 
42, Generated vector sse code for inner loop 
Pathscale 
(lp43030.f:42) Non-contiguous array "B(_BLNK__.4000.0)" reference 
exists. Loop was not vectorized. 
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Rewrite 
(   67) C      THE RESTRUCTURED 
(   68)  
(   69)       DO 43031 I = 2, N 
(   70) CVD$ NODEPCHK 
(   71) CDIR$ IVDEP 
(   72) *VDIR NODEP 
(   73)        DO 43031 K = 1, I-1 
(   74)         A(I) = A(I)  + B(I,K) * A(I-K) 
(   75) 43031 CONTINUE 
(   76) 

PGI 
73, Generated vector sse code for inner loop 
Pathscale 
(lp43030.f:73) Non-contiguous array "B(_BLNK__.4000.0)" reference exists.  
Loop was not vectorized. 
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Poten*al Recursion 
(   45)       DO 43040 J = 2, 8 
(   46)        N1 = J 
(   47)        N2 = J - 1 
(   48)        DO 43040 I = 2, N 
(   49)         A(I,N1) = A(I-1,N2) * B(I,J) + C(I) 
(   50) 43040 CONTINUE 
(   51)  

PGI 
 48, Loop not vectorized: data dependency 
        Loop unrolled 2 times 
Pathscale 
(lp43040.f:48) LOOP WAS VECTORIZED. 
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Rewrite 
(   75) C      THE RESTRUCTURED 
(   76)  
(   77)       DO 43041 J = 2, 8 
(   78)        N1 = J 
(   79)        N2 = J - 1 
(   80) CVD$ NODEPCHK 
(   81) CDIR$ IVDEP 
(   82) *VDIR NODEP 
(   83)        DO 43041 I = 2, N 
(   84)         A(I,N1) = A(I-1,N2) * B(I,J) + C(I) 
(   85) 43041 CONTINUE 
(   86)  

PGI 
 83, Loop not vectorized: data dependency 
        Loop unrolled 2 times 
Pathscale 
(lp43040.f:83) LOOP WAS VECTORIZED. 
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Poten*al Recursion 
(   40) C      THE ORIGINAL 
(   41)  
(   42)       DO 43050 I = 1, N 
(   43)        A(I) = A(I+N2) * A(I+N3) + A(I+N4) 
(   44) 43050 CONTINUE 

PGI 
  42, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
Pathscale 
(lp43050.f:42) LOOP WAS VECTORIZED. 
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Rewrite 
(   63) C      THE RESTRUCTURED 
(   64)  
(   65) CVD$ NODEPCHK 
(   66) CDIR$ IVDEP 
(   67) *VDIR NODEP 
(   68)       DO 43051 I = 2, N 
(   69)        A(I) = A(I+N2) * A(I+N3) + A(I+N4) 
(   70) 43051 CONTINUE 
(   71)  

PGI 
  68, Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
Pathscale 
(lp43050.f:68) LOOP WAS VECTORIZED. 
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Poten*al Recursion 
(   72) C      THE ORIGINAL 
(   73)  
(   74)       DO 43060 KX = 2, 3 
(   75)        DO 43060 KY = 2, N 
(   76)         D(KY) = A(KX,KY+1,NL12) - A(KX,KY-1,NL12) 
(   77)         E(KY) = B(KX,KY+1,NL22) - B(KX,KY-1,NL22) 
(   78)         F(KY) = C(KX,KY+1,NL32) - C(KX,KY-1,NL32) 
(   79)         A(KX,KY,NL11) = A(KX,KY,NL11) 
(   80)      *  + C1*D(KY)           + C2*E(KY)        + C3*F(KY) 
(   81)      *  + C0*(A(KX+1,KY,NL1) - 2.*A(KX,KY,NL1) + A(KX-1,KY,NL1)) 
(   82)         B(KX,KY,NL21) = B(KX,KY,NL21) 
(   83)      *  + C4*D(KY)           + C5*E(KY)        + C6*F(KY) 
(   84)      *  + C0*(B(KX+1,KY,NL1) - 2.*B(KX,KY,NL1) + B(KX-1,KY,NL1)) 
(   85)         C(KX,KY,NL31) = C(KX,KY,NL31) 
(   86)      *  + C7*D(KY)           + C8*E(KY)        + C9*F(KY) 
(   87)      *  + C0*(C(KX+1,KY,NL1) - 2.*C(KX,KY,NL1) + C(KX-1,KY,NL1)) 
(   88) 43060 CONTINUE 

PGI 
   74, Loop not vectorized: loop count too small 
        Outer loop unrolled 2 times (completely unrolled) 
    75, Generated vector sse code for inner loop 
Pathscale 
(lp43060.f:75) Non-contiguous array "A(_BLNK__.0.0)" reference exists. 
Loop was not vectorized. 
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Rewrite 
(  121)       DO  43061 KX = 2, 3 
(  122)  
(  123) CVD$ NODEPCHK 
(  124) CDIR$ IVDEP 
(  125) *VDIR NODEP 
(  126)  
(  127)        DO  43061 KY = 2, N 
(  128)         D(KY) = A(KX,KY+1,NL12) - A(KX,KY-1,NL12) 
(  129)         E(KY) = B(KX,KY+1,NL22) - B(KX,KY-1,NL22) 
(  130)         F(KY) = C(KX,KY+1,NL32) - C(KX,KY-1,NL32) 
(  131)         A(KX,KY,NL11) = A(KX,KY,NL11) 
(  132)      *  + C1*D(KY)           + C2*E(KY)        + C3*F(KY) 
(  133)      *  + C0*(A(KX+1,KY,NL1) - 2.*A(KX,KY,NL1) + A(KX-1,KY,NL1)) 
(  134)         B(KX,KY,NL21) = B(KX,KY,NL21) 
(  135)      *  + C4*D(KY)           + C5*E(KY)        + C6*F(KY) 
(  136)      *  + C0*(B(KX+1,KY,NL1) - 2.*B(KX,KY,NL1) + B(KX-1,KY,NL1)) 
(  137)         C(KX,KY,NL31) = C(KX,KY,NL31) 
(  138)      *  + C7*D(KY)           + C8*E(KY)        + C9*F(KY) 
(  139)      *  + C0*(C(KX+1,KY,NL1) - 2.*C(KX,KY,NL1) + C(KX-1,KY,NL1)) 
(  140) 43061 CONTINUE 
(  141)  
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PGI 
   121, Loop not vectorized: loop count too small 
        Outer loop unrolled 2 times (completely unrolled) 
   127, Generated vector sse code for inner loop 
Pathscale 
(lp43060.f:127) Non-contiguous array "A(_BLNK__.0.0)" reference exists.  
Loop was not vectorized. 
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Poten*al Recursion 
(   55) C      THE ORIGINAL 
(   56)  
(   57)       DO 43070 I = 1, N 
(   58)        A(IA(I)) = A(IA(I)) + C0 * B(I) 
(   59) 43070 CONTINUE 
(   60)  

PGI 
    57, Loop not vectorized: data dependency 
        Loop unrolled 4 times 
Pathscale 
(lp43070.f:57) Non-contiguous array "A(_BLNK__.0.0)" reference exists. 
Loop was not vectorized. 
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Rewrite 
(   87) CDIR$ IVDEP 
(   88) CVD$ NODEPCHK 
(   89) *VDIR NODEP 
(   90)       DO 43071 I = 1, N 
(   91)        A(IA(I)) = A(IA(I)) + C0 * B(I) 
(   92) 43071 CONTINUE 
(   93)  

PGI 
    90, Loop unrolled 4 times 
Pathscale 
(lp43070.f:90) Non-contiguous array "A(_BLNK__.0.0)" reference exists.  
Loop was not vectorized. 
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Wrap Around Scalar 
(   41)       BR =0.0 
(   42)       DO 44020 I = 1, N 
(   43)        BL = BR 
(   44)        BR = (I-1) * DELB 
(   45)        A(I) = (BR - BL) * C(I) + (BR**2 - BL**2) * C(I)**2 
(   46) 44020 CONTINUE 

    42, Loop not vectorized: mixed data types 
        Generated an alternate loop for the inner loop 
        Loop not vectorized: mixed data types 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 1 prefetch instructions for this loop 
        Loop not vectorized: mixed data types 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 1 prefetch instructions for this loop 
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Rewrite 
(   67)       BSQ(1) = 0.0 
(   68)       A(1)   = 0.0 
(   69)       B = 0.0 
(   70)       DO 44022 I = 2, N 
(   71)       B   = B   + DELB 
(   72)       BSQ(I) = B ** 2 
(   73)        A(I)   = C(I) * ( DELB + C(I) * (BSQ(I) - BSQ(I-1))) 
(   74) 44022 CONTINUE 

  70, Generated 2 alternate loops for the inner loop 
        Unrolled inner loop 4 times 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 1 stores 
        Generated 2 prefetch instructions for this loop 



7/17/09  57  



7/17/09  58  

Maximum within Loop 
(   61)       DO 44040 I = 2, N 
(   62)        RR         = 1. / A(I,1) 
(   63)        U          = A(I,2) * RR 
(   64)        V          = A(I,3) * RR 
(   65)        W          = A(I,4) * RR 
(   66)        SNDSP      = SQRT (GD * (A(I,5) * RR + .5* (U*U + V*V + 
W*W))) 
(   67)        SIGA       = ABS (XT + U*B(I) + V*C(I) + W*D(I)) 
(   68)      *              + SNDSP * SQRT (B(I)**2 + C(I)**2 + D(I)**2) 
(   69)        SIGB       = ABS (YT + U*E(I) + V*F(I) + W*G(I)) 
(   70)      *              + SNDSP * SQRT (E(I)**2 + F(I)**2 + G(I)**2) 
(   71)        SIGC       = ABS (ZT + U*H(I) + V*R(I) + W*S(I)) 
(   72)      *              + SNDSP * SQRT (H(I)**2 + R(I)**2 + S(I)**2) 
(   73)        SIGABC     = AMAX1 (SIGA, SIGB, SIGC) 
(   74)        IF (SIGABC.GT.SIGMAX) THEN 
(   75)        IMAX       = I 
(   76)        SIGMAX     = SIGABC 
(   77)        ENDIF 
(   78) 44040 CONTINUE 
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  PGI 
61, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
Pathscale 
(lp44040.f:62) Expression rooted at op "OPC_IF"(line 63) is 
not vectorizable. Loop was not vectorized. 
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(   98)       DO 44041 I = 2, N 
(   99)        RR         = 1. / A(I,1) 
(  100)        U          = A(I,2) * RR 
(  101)        V          = A(I,3) * RR 
(  102)        W          = A(I,4) * RR 
(  103)        SNDSP      = SQRT (GD * (A(I,5) * RR + .5* (U*U + V*V + W*W))) 
(  104)        SIGA       = ABS (XT + U*B(I) + V*C(I) + W*D(I)) 
(  105)      *              + SNDSP * SQRT (B(I)**2 + C(I)**2 + D(I)**2) 
(  106)        SIGB       = ABS (YT + U*E(I) + V*F(I) + W*G(I)) 
(  107)      *              + SNDSP * SQRT (E(I)**2 + F(I)**2 + G(I)**2) 
(  108)        SIGC       = ABS (ZT + U*H(I) + V*R(I) + W*S(I)) 
(  109)      *              + SNDSP * SQRT (H(I)**2 + R(I)**2 + S(I)**2) 
(  110)        VSIGABC(I) = AMAX1 (SIGA, SIGB, SIGC) 
(  111) 44041 CONTINUE 
(  112)  
(  113)       DO 44042 I = 2, N 
(  114)        IF (VSIGABC(I) .GT. SIGMAX) THEN 
(  115)         IMAX       = I 
(  116)         SIGMAX     = VSIGABC(I) 
(  117)        ENDIF 
(  118) 44042 CONTINUE 
(  119)  
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    PGI 
98, Generated 2 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
   113, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
Pathscale 
(lp44040.f:100) LOOP WAS VECTORIZED. 
(lp44040.f:115) Expression rooted at op "OPC_IF"(line 116) 
is not vectorizable. Loop was not vectorized. 
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Matrix Mul*ply 
(   44) C      THE ORIGINAL 
(   45)  
(   46)       DO 44050 I = 1, N 
(   47)        DO 44050 J = 1, N 
(   48)         A(I,J) = 0.0 
(   49)         DO 44050 K = 1, N 
(   50)          A(I,J) = A(I,J) + B(I,K) * C(K,J) 
(   51) 44050 CONTINUE 
(   52)  

 PGI 
49, Generated 2 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
Pathscale 
(lp44050.f:46) Loop has too many loop invariants. Loop was not vectorized. 
(lp44050.f:46) LOOP WAS VECTORIZED. 
(lp44050.f:46) LOOP WAS VECTORIZED. 
(lp44050.f:46) LOOP WAS VECTORIZED. 
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Rewrifen 
(   77) C      THE RESTRUCTURED 
(   78)  
(   79)       DO 44051 J = 1, N 
(   80)        DO 44051 I = 1, N 
(   81)         A(I,J) = 0.0 
(   82) 44051 CONTINUE 
(   83)  
(   84)       DO 44052 K = 1, N 
(   85)        DO 44052 J = 1, N 
(   86)         DO 44052 I = 1, N 
(   87)          A(I,J) = A(I,J) + B(I,K) * C(K,J) 
(   88) 44052 CONTINUE 
(   89) C 
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PGI 
    79, Loop not vectorized: contains call 
    80, Memory zero idiom, loop replaced by memzero call 
    84, Interchange produces reordered loop nest: 85, 84, 86 
    86, Generated 3 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
Pathscale 
(lp44050.f:80) LOOP WAS VECTORIZED. 
(lp44050.f:80) LOOP WAS VECTORIZED. 
(lp44050.f:86) Loop has too many loop invariants. Loop was not vectorized. 
(lp44050.f:86) LOOP WAS VECTORIZED. 
(lp44050.f:86) LOOP WAS VECTORIZED. 
(lp44050.f:86) LOOP WAS VECTORIZED. 
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Nested Loops 
(   47)       DO 45020 I = 1, N 
(   48)        F(I) = A(I) + .5 
(   49)        DO 45020 J = 1, 10 
(   50)         D(I,J) = B(J) * F(I) 
(   51)         DO 45020 K = 1, 5 
(   52)          C(K,I,J) = D(I,J) * E(K) 
(   53) 45020 CONTINUE 

PGI 
  49, Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Loop unrolled 2 times (completely unrolled) 
Pathscale 
(lp45020.f:48) LOOP WAS VECTORIZED. 
(lp45020.f:48) Non-contiguous array "C(_BLNK__.0.0)" 
reference exists. Loop was not vectorized. 
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Rewrite 
(   71)       DO 45021 I = 1,N 
(   72)        F(I) = A(I) + .5 
(   73) 45021 CONTINUE 
(   74)  
(   75)       DO 45022 J = 1, 10 
(   76)        DO 45022 I = 1, N 
(   77)         D(I,J) = B(J) * F(I) 
(   78) 45022 CONTINUE 
(   79)  
(   80)       DO 45023 K = 1, 5 
(   81)        DO 45023 J = 1, 10 
(   82)         DO 45023 I = 1, N 
(   83)          C(K,I,J) = D(I,J) * E(K) 
(   84) 45023 CONTINUE 
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PGI 
     73, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
    78, Generated 2 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
    82, Interchange produces reordered loop nest: 83, 84, 82 
        Loop unrolled 5 times (completely unrolled) 
    84, Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
Pathscale 
(lp45020.f:73) LOOP WAS VECTORIZED. 
(lp45020.f:78) LOOP WAS VECTORIZED. 
(lp45020.f:78) LOOP WAS VECTORIZED. 
(lp45020.f:84) Non-contiguous array "C(_BLNK__.0.0)" reference 
exists. Loop was not vectorized. 
(lp45020.f:84) Non-contiguous array "C(_BLNK__.0.0)" reference 
exists. Loop was not vectorized. 
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Nx4 Matmul 
(   45)       DO 46020 I = 1,N 
(   46)        DO 46020 J = 1,4 
(   47)         A(I,J) = 0. 
(   48)         DO 46020 K = 1,4 
(   49)          A(I,J) = A(I,J) + B(I,K) * C(K,J) 
(   50) 46020 CONTINUE 

PGI 
    46, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
    47, Loop unrolled 4 times (completely unrolled) 
    49, Loop not vectorized: loop count too small 
        Loop unrolled 4 times (completely unrolled) 
Pathscale 
(lp46020.f:46) Loop has too many loop invariants. Loop was not 
vectorized. 



7/17/09  72  

Rewrite 
(   68) C       THE RESTRUCTURED 
(   69)  
(   70)       DO 46021 I = 1, N 
(   71)        A(I,1) = B(I,1) * C(1,1) + B(I,2) * C(2,1) 
(   72)      *        + B(I,3) * C(3,1) + B(I,4) * C(4,1) 
(   73)        A(I,2) = B(I,1) * C(1,2) + B(I,2) * C(2,2) 
(   74)      *        + B(I,3) * C(3,2) + B(I,4) * C(4,2) 
(   75)        A(I,3) = B(I,1) * C(1,3) + B(I,2) * C(2,3) 
(   76)      *        + B(I,3) * C(3,3) + B(I,4) * C(4,3) 
(   77)        A(I,4) = B(I,1) * C(1,4) + B(I,2) * C(2,4) 
(   78)      *        + B(I,3) * C(3,4) + B(I,4) * C(4,4) 
(   79) 46021 CONTINUE 
(   80)  PGI 

  70, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
Pathscale 
(lp46020.f:70) Loop has too many loop invariants. Loop 
was not vectorized. 



7/17/09  73  



7/17/09  74  

Tradi*onal MATMUL 
(   41) C      THE ORIGINAL 
(   42)  
(   43)       DO 46030 J  = 1, N 
(   44)        DO 46030 I = 1, N 
(   45)         A(I,J) = 0. 
(   46) 46030 CONTINUE 
(   47)  
(   48)       DO 46031   K = 1, N 
(   49)        DO 46031  J = 1, N 
(   50)         DO 46031 I = 1, N 
(   51)          A(I,J) = A(I,J) + B(I,K) * C(K,J) 
(   52) 46031 CONTINUE 
(   53)  
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PGI 
   43, Loop not vectorized: contains call 
    44, Memory zero idiom, loop replaced by memzero call 
    48, Interchange produces reordered loop nest: 49, 48, 50 
    50, Generated 3 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
Pathscale 
(lp46030.f:44) LOOP WAS VECTORIZED. 
(lp46030.f:44) LOOP WAS VECTORIZED. 
(lp46030.f:50) Loop has too many loop invariants. Loop was not 
vectorized. 
(lp46030.f:50) LOOP WAS VECTORIZED. 
(lp46030.f:50) LOOP WAS VECTORIZED. 
(lp46030.f:50) LOOP WAS VECTORIZED. 
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Rewrite 
(   69) C       THE RESTRUCTURED 
(   70)  
(   71)       DO 46032  J = 1, N 
(   72)        DO 46032 I = 1, N 
(   73)         A(I,J)=0. 
(   74) 46032 CONTINUE 
(   75) C 
(   76)       DO 46033   K = 1, N-5, 6 
(   77)        DO 46033  J = 1, N 
(   78)         DO 46033 I = 1, N 
(   79)          A(I,J) = A(I,J) + B(I,K  ) * C(K  ,J) 
(   80)      *                   + B(I,K+1) * C(K+1,J) 
(   81)      *                   + B(I,K+2) * C(K+2,J) 
(   82)      *                   + B(I,K+3) * C(K+3,J) 
(   83)      *                   + B(I,K+4) * C(K+4,J) 
(   84)      *                   + B(I,K+5) * C(K+5,J) 
(   85) 46033 CONTINUE 
(   86) C 
(   87)       DO 46034  KK = K, N 
(   88)        DO 46034  J = 1, N 
(   89)         DO 46034 I = 1, N 
(   90)          A(I,J) = A(I,J) + B(I,KK) * C(KK ,J) 
(   91) 46034 CONTINUE 
(   92)  
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Rewrite 
PGI 
    71, Loop not vectorized: contains call 
    72, Memory zero idiom, loop replaced by memzero call 
    78, Generated 3 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 7 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 7 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 7 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 7 prefetch instructions for this loop 
    87, Interchange produces reordered loop nest: 88, 87, 89 
    89, Generated 3 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
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Rewrite 
Pathscale 
 (lp46030.f:72) LOOP WAS VECTORIZED. 
(lp46030.f:72) LOOP WAS VECTORIZED. 
(lp46030.f:78) LOOP WAS VECTORIZED. 
(lp46030.f:78) LOOP WAS VECTORIZED. 
(lp46030.f:89) Loop has too many loop invariants. Loop was 
not vectorized. 
(lp46030.f:89) LOOP WAS VECTORIZED. 
(lp46030.f:89) LOOP WAS VECTORIZED. 
(lp46030.f:89) LOOP WAS VECTORIZED. 
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Big Loop 
(   52) C      THE ORIGINAL 
(   53)  
(   54)       DO 47020   J = 1, JMAX 
(   55)        DO 47020  K = 1, KMAX 
(   56)         DO 47020 I = 1, IMAX 
(   57)          JP         = J + 1 
(   58)          JR         = J - 1 
(   59)          KP         = K + 1 
(   60)          KR         = K - 1 
(   61)          IP         = I + 1 
(   62)          IR         = I - 1 
(   63)          IF (J .EQ. 1)     GO TO 50 
(   64)           IF( J .EQ. JMAX) GO TO 51 
(   65)            XJ = ( A(I,JP,K) - A(I,JR,K) ) * DA2 
(   66)            YJ = ( B(I,JP,K) - B(I,JR,K) ) * DA2 
(   67)            ZJ = ( C(I,JP,K) - C(I,JR,K) ) * DA2 
(   68)            GO TO 70 
(   69)    50    J1 = J + 1 
(   70)          J2 = J + 2 
(   71)          XJ = (-3. * A(I,J,K) + 4. * A(I,J1,K) - A(I,J2,K) ) * DA2 
(   72)          YJ = (-3. * B(I,J,K) + 4. * B(I,J1,K) - B(I,J2,K) ) * DA2 
(   73)          ZJ = (-3. * C(I,J,K) + 4. * C(I,J1,K) - C(I,J2,K) ) * DA2 
(   74)          GO TO 70 
(   75)    51    J1 = J - 1 
(   76)          J2 = J - 2 
(   77)          XJ = ( 3. * A(I,J,K) - 4. * A(I,J1,K) + A(I,J2,K) ) * DA2 
(   78)          YJ = ( 3. * B(I,J,K) - 4. * B(I,J1,K) + B(I,J2,K) ) * DA2 
(   79)          ZJ = ( 3. * C(I,J,K) - 4. * C(I,J1,K) + C(I,J2,K) ) * DA2 
(   80)    70    CONTINUE 
(   81)          IF (K .EQ. 1)     GO TO 52 
(   82)           IF (K .EQ. KMAX) GO TO 53 
(   83)            XK = ( A(I,J,KP) - A(I,J,KR) ) * DB2 
(   84)            YK = ( B(I,J,KP) - B(I,J,KR) ) * DB2 
(   85)            ZK = ( C(I,J,KP) - C(I,J,KR) ) * DB2 
(   86)            GO TO 71 
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Big Loop 
(   87)    52    K1 = K + 1 
(   88)          K2 = K + 2 
(   89)          XK = (-3. * A(I,J,K) + 4. * A(I,J,K1) - A(I,J,K2) ) * DB2 
(   90)          YK = (-3. * B(I,J,K) + 4. * B(I,J,K1) - B(I,J,K2) ) * DB2 
(   91)          ZK = (-3. * C(I,J,K) + 4. * C(I,J,K1) - C(I,J,K2) ) * DB2 
(   92)          GO TO 71 
(   93)    53    K1 = K - 1 
(   94)          K2 = K - 2 
(   95)          XK = ( 3. * A(I,J,K) - 4. * A(I,J,K1) + A(I,J,K2) ) * DB2 
(   96)          YK = ( 3. * B(I,J,K) - 4. * B(I,J,K1) + B(I,J,K2) ) * DB2 
(   97)          ZK = ( 3. * C(I,J,K) - 4. * C(I,J,K1) + C(I,J,K2) ) * DB2 
(   98)    71    CONTINUE 
(   99)          IF (I .EQ. 1)     GO TO 54 
(  100)           IF (I .EQ. IMAX) GO TO 55 
(  101)            XI = ( A(IP,J,K) - A(IR,J,K) ) * DC2 
(  102)            YI = ( B(IP,J,K) - B(IR,J,K) ) * DC2 
(  103)            ZI = ( C(IP,J,K) - C(IR,J,K) ) * DC2 
(  104)            GO TO 60 
(  105)    54    I1 = I + 1 
(  106)          I2 = I + 2 
(  107)          XI = (-3. * A(I,J,K) + 4. * A(I1,J,K) - A(I2,J,K) ) * DC2 
(  108)          YI = (-3. * B(I,J,K) + 4. * B(I1,J,K) - B(I2,J,K) ) * DC2 
(  109)          ZI = (-3. * C(I,J,K) + 4. * C(I1,J,K) - C(I2,J,K) ) * DC2 
(  110)          GO TO 60 
(  111)    55    I1 = I - 1 
(  112)          I2 = I - 2 
(  113)          XI = ( 3. * A(I,J,K) - 4. * A(I1,J,K) + A(I2,J,K) ) * DC2 
(  114)          YI = ( 3. * B(I,J,K) - 4. * B(I1,J,K) + B(I2,J,K) ) * DC2 
(  115)          ZI = ( 3. * C(I,J,K) - 4. * C(I1,J,K) + C(I2,J,K) ) * DC2 
(  116)    60    CONTINUE 
(  117)          DINV     = XJ * YK * ZI  +  YJ * ZK * XI  +  ZJ * XK * YI 
(  118)      *            - XJ * ZK * YI  -  YJ * XK * ZI  -  ZJ * YK * XI 
(  119)          D(I,J,K) = 1. / (DINV + 1.E-20) 
(  120) 47020 CONTINUE 
(  121) 
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PGI 
 55, Invariant if transformation 
        Loop not vectorized: loop count too small 
    56, Invariant if transformation 
Pathscale 
 Nothing 
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Re‐Write 
(  141) C      THE RESTRUCTURED 
(  142)  
(  143)       DO 47029 J = 1, JMAX 
(  144)        DO 47029 K = 1, KMAX 
(  145)  
(  146)         IF(J.EQ.1)THEN 
(  147)  
(  148)         J1         = 2 
(  149)         J2         = 3 
(  150)         DO 47021 I = 1, IMAX 
(  151)          VAJ(I) = (-3. * A(I,J,K) + 4. * A(I,J1,K) - A(I,J2,K) ) * DA2 
(  152)          VBJ(I) = (-3. * B(I,J,K) + 4. * B(I,J1,K) - B(I,J2,K) ) * DA2 
(  153)          VCJ(I) = (-3. * C(I,J,K) + 4. * C(I,J1,K) - C(I,J2,K) ) * DA2 
(  154) 47021   CONTINUE 
(  155)  
(  156)         ELSE IF(J.NE.JMAX) THEN 
(  157)  
(  158)         JP         = J+1 
(  159)         JR         = J-1 
(  160)         DO 47022 I = 1, IMAX 
(  161)          VAJ(I) = ( A(I,JP,K) - A(I,JR,K) ) * DA2 
(  162)          VBJ(I) = ( B(I,JP,K) - B(I,JR,K) ) * DA2 
(  163)          VCJ(I) = ( C(I,JP,K) - C(I,JR,K) ) * DA2 
(  164) 47022   CONTINUE 
(  165)  
(  166)         ELSE 
(  167)  
(  168)         J1         = JMAX-1 
(  169)         J2         = JMAX-2 
(  170)         DO 47023 I = 1, IMAX 
(  171)          VAJ(I) = ( 3. * A(I,J,K) - 4. * A(I,J1,K) + A(I,J2,K) ) * DA2 
(  172)          VBJ(I) = ( 3. * B(I,J,K) - 4. * B(I,J1,K) + B(I,J2,K) ) * DA2 
(  173)          VCJ(I) = ( 3. * C(I,J,K) - 4. * C(I,J1,K) + C(I,J2,K) ) * DA2 
(  174) 47023   CONTINUE 
(  175)  
(  176)         ENDIF 
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Re‐Write 
(  178)         IF(K.EQ.1) THEN 
(  179)  
(  180)         K1         = 2 
(  181)         K2         = 3 
(  182)         DO 47024 I = 1, IMAX 
(  183)          VAK(I) = (-3. * A(I,J,K) + 4. * A(I,J,K1) - A(I,J,K2) ) * DB2 
(  184)          VBK(I) = (-3. * B(I,J,K) + 4. * B(I,J,K1) - B(I,J,K2) ) * DB2 
(  185)          VCK(I) = (-3. * C(I,J,K) + 4. * C(I,J,K1) - C(I,J,K2) ) * DB2 
(  186) 47024   CONTINUE 
(  187)  
(  188)         ELSE IF(K.NE.KMAX)THEN 
(  189)  
(  190)         KP         = K + 1 
(  191)         KR         = K - 1 
(  192)         DO 47025 I = 1, IMAX 
(  193)          VAK(I) = ( A(I,J,KP) - A(I,J,KR) ) * DB2 
(  194)          VBK(I) = ( B(I,J,KP) - B(I,J,KR) ) * DB2 
(  195)          VCK(I) = ( C(I,J,KP) - C(I,J,KR) ) * DB2 
(  196) 47025   CONTINUE 
(  197)  
(  198)         ELSE 
(  199)  
(  200)         K1         = KMAX - 1 
(  201)         K2         = KMAX - 2 
(  202)         DO 47026 I = 1, IMAX 
(  203)          VAK(I) = ( 3. * A(I,J,K) - 4. * A(I,J,K1) + A(I,J,K2) ) * DB2 
(  204)          VBK(I) = ( 3. * B(I,J,K) - 4. * B(I,J,K1) + B(I,J,K2) ) * DB2 
(  205)          VCK(I) = ( 3. * C(I,J,K) - 4. * C(I,J,K1) + C(I,J,K2) ) * DB2 
(  206) 47026   CONTINUE 
(  207)         ENDIF 
(  208)  
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Re‐Write 
(  209)         I = 1 
(  210)         I1         = 2 
(  211)         I2         = 3 
(  212)         VAI(I) = (-3. * A(I,J,K) + 4. * A(I1,J,K) - A(I2,J,K) ) * DC2 
(  213)         VBI(I) = (-3. * B(I,J,K) + 4. * B(I1,J,K) - B(I2,J,K) ) * DC2 
(  214)         VCI(I) = (-3. * C(I,J,K) + 4. * C(I1,J,K) - C(I2,J,K) ) * DC2 
(  215)  
(  216)         DO 47027 I = 2, IMAX-1 
(  217)          IP         = I + 1 
(  218)          IR         = I – 1 
(  219)          VAI(I) = ( A(IP,J,K) - A(IR,J,K) ) * DC2 
(  220)          VBI(I) = ( B(IP,J,K) - B(IR,J,K) ) * DC2 
(  221)          VCI(I) = ( C(IP,J,K) - C(IR,J,K) ) * DC2 
(  222) 47027   CONTINUE 
(  223)  
(  224)         I = IMAX 
(  225)         I1         = IMAX - 1 
(  226)         I2         = IMAX - 2 
(  227)         VAI(I) = ( 3. * A(I,J,K) - 4. * A(I1,J,K) + A(I2,J,K) ) * DC2 
(  228)         VBI(I) = ( 3. * B(I,J,K) - 4. * B(I1,J,K) + B(I2,J,K) ) * DC2 
(  229)         VCI(I) = ( 3. * C(I,J,K) - 4. * C(I1,J,K) + C(I2,J,K) ) * DC2 
(  230)  
(  231)         DO 47028 I = 1, IMAX 
(  232)          DINV = VAJ(I) * VBK(I) * VCI(I) + VBJ(I) * VCK(I) * VAI(I) 
(  233)      1        + VCJ(I) * VAK(I) * VBI(I) - VAJ(I) * VCK(I) * VBI(I) 
(  234)      2        - VBJ(I) * VAK(I) * VCI(I) - VCJ(I) * VBK(I) * VAI(I) 
(  235)          D(I,J,K) = 1. / (DINV + 1.E-20) 
(  236) 47028   CONTINUE 
(  237) 47029 CONTINUE 

(  238)  
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PGI 
  144, Invariant if transformation 
        Loop not vectorized: loop count too small 
   150, Generated 3 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 8 prefetch instructions for this loop 
   160, Generated 4 alternate loops for the inner loop 
        Generated vector sse code for inner loop 
        Generated 6 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
   o o o 
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Pathscale 
(lp47020.f:132) LOOP WAS VECTORIZED. 
(lp47020.f:150) LOOP WAS VECTORIZED. 
(lp47020.f:160) LOOP WAS VECTORIZED. 
(lp47020.f:170) LOOP WAS VECTORIZED. 
(lp47020.f:182) LOOP WAS VECTORIZED. 
(lp47020.f:192) LOOP WAS VECTORIZED. 
(lp47020.f:202) LOOP WAS VECTORIZED. 
(lp47020.f:216) LOOP WAS VECTORIZED. 
(lp47020.f:231) LOOP WAS VECTORIZED. 
(lp47020.f:248) LOOP WAS VECTORIZED. 
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Original 
(   48) C      THE ORIGINAL 
(   49)  
(   50)       DO 47030 I = 1, N 
(   51)        A(I) = PROD * B(1,I) * A(I) 
(   52)        IF (A(I) .LT. 0.0) A(I) = -A(I) 
(   53)        IF (XL .LT. 0.0) A(I) = -A(I) 
(   54)        IF (GAMMA) 47030, 47030, 100 
(   55) 100     XL = -XL 
(   56) 47030 CONTINUE 

PGI 
Nothing 
Pathscale 
(lp47030.f:50) Non-contiguous array "B(_BLNK__.4000.0)" reference exists.  
Loop was not vectorized. 
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(   77) C      THE RESTRUCTURED 
(   78)  
(   79)       DO 47031 I = 1, N 
(   80)        A(I) = PROD * B(1,I) * A(I) 
(   81)        A(I) = ABS (A(I)) 
(   82) 47031 CONTINUE 
(   83)  
(   84)       IF (GAMMA .LE. 0.) THEN 
(   85)  
(   86)        IF (XL .LT. 0.0) THEN 
(   87)         DO 47032 I = 1, N 
(   88)          A(I) = -A(I) 
(   89) 47032   CONTINUE 
(   90)        ENDIF 
(   91)  
(   92)       ELSE 
(   93)  
(   94)        IF (XL .LT. 0.0) THEN 
(   95)         DO 47033 I = 1, N, 2 
(   96)          A(I) = -A(I) 
(   97) 47033   CONTINUE 
(   98)        ENDIF 
(   99)  
(  100)        IF (XL .GT. 0.0) THEN 
(  101)         DO 47034 I = 2, N, 2 
(  102)          A(I) = -A(I) 
(  103) 47034   CONTINUE 
(  104)        ENDIF 
(  105)  
(  106)       ENDIF 
(  107)  
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Re‐Write 
PGI 
   79, Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
    95, Generated vector sse code for inner loop 
        Generated 1 prefetch instructions for this loop 
Pathscale 
(lp47030.f:79) Non-contiguous array "B(_BLNK__.4000.0)" reference 
exists. Loop was not vectorized. 
(lp47030.f:95) Non-contiguous array "A(_BLNK__.0.0)" reference exists. 
Loop was not vectorized. 
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Original 
(   42) C      THE ORIGINAL 
(   43)  
(   44)       DO 47050 I = 1, N 
(   45)        IIA = IA(I) 
(   46)        GO TO (110, 120) IIA 
(   47) 110    D(I) = B(I) 
(   48)        A(I) = D(I) + 1.7 
(   49)        GO TO 47050 
(   50) 120    D(I) = C(I) 
(   51)        A(I) = D(I) + 1.1 
(   52) 47050 CONTINUE 
(   53)  

PGI 
Nothing 
Pathscale 
Nothing 



7/17/09  94  

Restructured 
(   71) C      THE RESTRUCTURED 
(   72)  
(   73)       DO 47051 I = 1, N 
(   74)        IF(IA(I) .NE. 2) THEN 
(   75)         D(I) = B(I) 
(   76)         A(I) = D(I) + 1.7 
(   77)        ELSE 
(   78)         D(I) = C(I) 
(   79)         A(I) = D(I) + 1.1 
(   80)        ENDIF 
(   81) 47051 CONTINUE 

PGI 
Nothing 
Pathscale 
(lp47050.f:73) Expression rooted at op "OPC_IF"(line 74) is not vectorizable.  
Loop was not vectorized. 



7/17/09  95  



7/17/09  96  

Original 
(   45)  
(   46)       DO 47070 I = 1, N 
(   47)        A(I) = B(I) * C(I) 
(   48)        IF (A(I) .NE. 0.) GO TO 110 
(   49)         C0   = B(I)**2 + C(I)**2 
(   50)         A(I) = D(I) * E(I) + C0 
(   51)         B(I) = 1. 
(   52) 110    CONTINUE 
(   53)        F(I) = A(I) + B(I) 
(   54) 47070 CONTINUE 
(   55)  

PGI 
Nothing 
Pathscale 
Nothing 
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Restructured 
(   74) C      THE RESTRUCTURED 
(   75)  
(   76)       DO 47071 I = 1, N 
(   77)        A(I) = B(I) * C(I) 
(   78)        IF (A(I) .EQ. 0.) THEN 
(   79)         A(I) = D(I) * E(I) + B(I)**2 + C(I)**2 
(   80)         B(I) = 1. 
(   81)        ENDIF 
(   82)        F(I) = A(I) + B(I) 
(   83) 47071 CONTINUE 
(   84)  

PGI 
Nothing 
Pathscale 
(lp47070.f:76) Expression rooted at op "OPC_IF"(line 77) is not vectorizable.  
Loop was not vectorized. 
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Original 
(   45)  
(   46) C      THE ORIGINAL 
(   47)  
(   48)       DO 47101 I = 1, N 
(   49)        U1 = X2(I) 
(   50)  
(   51)        DO 47100 LT = 1, NTAB 
(   52)         IF (U1 .GT. X1(LT)) GO TO 47100 
(   53)          IL = LT 
(   54)          GO TO 121 
(   55) 47100  CONTINUE 
(   56)  
(   57)        IL = NTAB - 1 
(   58) 121    Y2(I) = Y1(IL) + ( Y1(IL+1) - Y1(IL) ) / 
(   59)      *                  ( X1(IL+1) - X1(IL) ) * 
(   60)      *                     ( X2(I) - X1(IL) ) 
(   61) 47101 CONTINUE 
(   62) 

PGI 
 51, Loop not vectorized: multiple exits 
Pathscale 
Nothing 
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Restructured 
(   80) C      THE RESTRUCTURED 
(   81)  
(   82)       DO 47103 I = 1, N 
(   83)        U1 = X2(I) 
(   84)  
(   85)        DO 47102 LT = 1, NTAB 
(   86)         IF (U1 .GT. X1(LT)) GO TO 47102 
(   87)          IV(I) = LT 
(   88)          GO TO 47103 
(   89) 47102  CONTINUE 
(   90)  
(   91)        IV(I) = NTAB - 1 
(   92) 47103 CONTINUE 
(   93)  
(   94)       DO 47104 I  =  1, N 
(   95)        Y2(I) = Y1(IV(I)) + ( Y1(IV(I)+1) - Y1(IV(I)) ) / 
(   96)      *                     ( X1(IV(I)+1) - X1(IV(I)) ) * 
(   97)      *                           ( X2(I) - X1(IV(I)) ) 
(   98) 47104 CONTINUE 
(   99) 



7/17/09  101  

PGI 
 85, Loop not vectorized: multiple exits 
Pathscale 
(lp47100.f:94) Non-contiguous array "Y1(_BLNK__.8808.0)" reference exists.  
Loop was not vectorized. 
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Original 
(   42) C      THE ORIGINAL 
(   43)  
(   44)       I = 0 
(   45) 47120 CONTINUE 
(   46)        I = I + 1 
(   47)        A(I) = B(I)**2 + .5 * C(I) * D(I) / E(I) 
(   48)       IF (I .LT. N) GO TO 47120 
(   49) 

PGI 
 Nothing 
Pathscale 
Nothing 
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Restructured 
(   67) C      THE RESTRUCTURED 
(   68)  
(   69)       DO 47121 I = 1, N 
(   70)        A(I) = B(I)**2 + .5 * C(I) * D(I) / E(I) 
(   71) 47121 CONTINUE 
(   72)  

PGI 
 69, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
Pathscale 
(lp47120.f:69) Expression rooted at op "OPC_F8RECIP"(line 70) is not 
vectorizable. Loop was not vectorized. 
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Original 
(   39) C      THE ORIGINAL 
(   40)  
(   41)       DO 48010 I = 1, N 
(   42)        A(I) = B(I) * C(I) 
(   43)        D(I) = FRED (A(I)**2 + 2.0) 
(   44)        E(I) = D(I) / B(I) + A(I) 
(   45) 48010 CONTINUE(   49) 

PGI 
 41, Loop not vectorized: contains call 
Pathscale 
Nothing 
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Restructured 
(   65) C      THE RESTRUCTURED 
(   66)  
(   67)       DO 48011 I = 1,N 
(   68)        A(I) = B(I) * C(I) 
(   69)        D(I) = A(I)**2 + 2.0 
(   70) 48011 CONTINUE 
(   71)  
(   72)       DO 48012 I = 1,N 
(   73)        D(I) = FRED (D(I)) 
(   74) 48012 CONTINUE 
(   75)  
(   76)       DO 48013 I = 1,N 
(   77)        E(I) = D(I) / B(I) + A(I) 
(   78) 48013 CONTINUE 
(   79)  
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PGI 
  67, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
    72, Loop not vectorized: contains call 
    76, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
Pathscale 
(lp48010.f:67) LOOP WAS VECTORIZED. 
(lp48010.f:76) Expression rooted at op "OPC_F8RECIP"(line 77) is not 
vectorizable. Loop was not vectorized. 
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Original 
(   39) C      THE ORIGINAL 
(   40)  
(   41)       DO 48020 I = 1, N 
(   42)        A(I) = B(I) * FUNC (D(I)) + C(I) 
(   43) 48020 CONTINUE 
(   44)  

PGI 
 41, Loop not vectorized: contains call 
Pathscale 
Nothing 
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Restructured 
(   10)       FUNCX (X) = X**2 + 2.0 / X 
(   62)  
(   63)       DO 48021 I = 1, N 
(   64)        A(I) = B(I) * FUNCX (D(I)) + C(I) 
(   65) 48021 CONTINUE 
(   66)  

PGI 
 63, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 3 prefetch instructions for this loop 
Pathscale 
(lp48020.f:63) LOOP WAS VECTORIZED. 
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Original 
(   42) C      THE ORIGINAL 
(   43)  
(   44)       DO 48060 I = 1, N 
(   45)        AOLD = A(I) 
(   46)        A(I) = UFUN (AOLD, B(I), SCA) 
(   47)        C(I) = (A(I) + AOLD) * .5 
(   48) 48060 CONTINUE 
(   49) 

PGI 
 41, Loop not vectorized: contains call 
Pathscale 
Nothing 
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Restructured 
(   71) C      THE RESTRUCTURED 
(   72)  
(   73)       DO 48061 I = 1, N 
(   74)        VAOLD(I) = A(I) 
(   75) 48061 CONTINUE 
(   76)  
(   77)       CALL VUFUN (N, VAOLD, B, SCA, A) 
(   78)  
(   79)       DO 48062 I = 1, N 
(   80)        C(I) = (A(I) + VAOLD(I)) * .5 
(   81) 48062 CONTINUE 

(   82)  
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PGI 
  73, Memory copy idiom, loop replaced by memcopy call 
    79, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
    91, Generated vector sse code for inner loop 
Pathscale 
(lp48060.f:73) LOOP WAS VECTORIZED. 
(lp48060.f:79) LOOP WAS VECTORIZED. 
(lp48060.f:91) LOOP WAS VECTORIZED. 
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Original 
(   42) C      THE ORIGINAL 
(   43)  
(   44)       DO 48070 I = 1, N 
(   45)        A(I) =  (B(I)**2 + C(I)**2) 
(   46)        CT   = PI * A(I) + (A(I))**2 
(   47)        CALL SSUB (A(I), CT, D(I), E(I)) 
(   48)        F(I) = (ABS (E(I))) 
(   49) 48070 CONTINUE 
(   50)  

PGI 
  44, Loop not vectorized: contains call 
Pathscale 
Nothing 
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Restructured 
(   69) C      THE RESTRUCTURED 
(   70)  
(   71)       DO 48071 I = 1, N 
(   72)        A(I) = (B(I)**2 + C(I)**2) 
(   73)        CT   = PI * A(I) + (A(I))**2 
(   74)        E(I) = A(I)**2 + (ABS (A(I) + CT)) * (CT * ABS (A(I) - CT)) 
(   75)        D(I) = A(I) + CT 
(   76)        F(I) = (ABS (E(I))) 
(   77) 48071 CONTINUE 
(   78)  

PGI 
 71, Generated an alternate loop for the inner loop 
        Unrolled inner loop 4 times 
        Used combined stores for 2 stores 
        Generated 2 prefetch instructions for this loop 
        Unrolled inner loop 4 times 
        Used combined stores for 2 stores 
        Generated 2 prefetch instructions for this loop 
Pathscale 
(lp48070.f:71) LOOP WAS VECTORIZED. 
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Original 
(   41) C      THE ORIGINAL 
(   42)  
(   43)       DO 48080 i = 1 , n 
(   44)       a(i)=sqrt(b(i)**2+c(i)**2) 
(   45)       sca=a(i)**2+b(i)**2 
(   46)       scalr=sca*2 
(   47)       CALL sub2(sca) 
(   48)       d(i)=sqrt(abs(a(i)+sca)) 
(   49) 48080 CONTINUE 
(   50) 

PGI 
   43, Loop not vectorized: contains call 
Pathscale 
Nothing 
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Restructured 
(   69) C      THE RESTRUCTURED 
(   70)  
(   71)       DO 48081 i = 1 , n 
(   72)       a(i)=sqrt(b(i)**2+c(i)**2) 
(   73) 48081 CONTINUE 
(   74)  
(   75)       CALL vsub1(n,a,b,vsca,vscalr) 
(   76)  
(   77)       CALL vsub2(n,vsca,vscalr) 
(   78)  
(   79)       DO 48082 i = 1 , n 
(   80)       d(i)=sqrt(abs(a(i)+vsca(i))) 
(   81) 48082 CONTINUE 
(   82)  
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PGI 
  71, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
    79, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 2 prefetch instructions for this loop 
Pathscale 
(lp48080.f:71) LOOP WAS VECTORIZED. 
(lp48080.f:79) LOOP WAS VECTORIZED. 



7/17/09  123  



7/17/09  124  

Original 
(   43) C      THE ORIGINAL 
(   44)  
(   45)       ET = 0.0 
(   46)       DO 48090 I = 1, N 
(   47)        B(I) = SQRT (F(I)**2 + E(I)**2) + ET 
(   48)        CALL SSSUB (B(I), ET, C(I), D(I), PI) 
(   49)        A(I) = SQRT (ABS (D(I) ) ) 
(   50) 48090 CONTINUE 
(   51)  

PGI 
 46, Loop not vectorized: contains call 
Pathscale 
Nothing 
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Restructured 
(   70) C      THE RESTRUCTURED 
(   71)  
(   72)       VET(1)=0.0 
(   73)       DO 48091 I = 1, N 
(   74)        VET(I+1) = PI * C(I) + C(I) 
(   75)        B(I) = SQRT (F(I)**2 + E(I)**2) + VET(I) 
(   76)        D(I) = B(I)**2 + C(I)**2 * SQRT (ABS (B(I) + C(I) ) ) 
(   77)        D(I) = VET(I+1) + D(I) 
(   78)        A(I) = SQRT (ABS (D(I) ) ) 
(   79) 48091 CONTINUE 
(   80)  

PGI 
 73, Generated an alternate loop for the inner loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
        Generated vector sse code for inner loop 
        Generated 4 prefetch instructions for this loop 
Pathscale 
(lp48090.f:73) LOOP WAS VECTORIZED. 
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