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B Algorithm of PCRC Detect-Communication

HPF FORALL statement:

FORALL (i=l:u:s) X( ) = Y( )

. In case of BLOCK distribution mode

0. sx = a0*ax*s sy = a1*ay*s

1. determine if the assignment is shift-homomorphic:

if then it’s shift-homomorphic

else it needs remap;

2. Compute
(l_tlbx(i), l_tubx(i)) = (ltx + (i-1) *  wx, ltx + i *  wx -1)

i = 1, 2, ... , p, (Processor number)

wx = tx / p,  tx =

(l_tlb y(i), l_tuby(i)) = (lty + (i-1) *  wy, lty + i *  wy -1)
i = 1, 2, ... , p, (Processor number)

wy = ty / p,  ty =

3. . compute the first effective element position in X array:
kx = ax *  (a0 * l + b0) + bx

for each processor, initialize lkx(i) = ltx -1 i = 1, 2, ... , p
use:

lkx(i) = kx +

to update proper elements of lkx(i).

. compute the last effective element position in X array:
if (l_tubx(i) < ax *  (a0 *u + b0) + bx)

a0 i b0+× a1 i b1+×

ax a0×
ay a1×
----------------- tx

ty
----=

utx ltx 1–+

p
--------------------------- p×

uty lty 1–+

p
-------------------------- p×

l_tlbx i( ) kx–

sx
------------------------------- sx×
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ukx(i) = kx +

else ukx(i) = ax *  (a0 *u + b0) + bx)

. compute the number of related elements in each processor
initialize ex(i) = 0, i = 1, 2, ... , p

use ex(i) = to update related elements of ex

4. do similarly as step 2 to get the value of
 ky, lky(i), uky(i), ey(i)

5. if for each ex(i) == ey(i) , then no_communication needed
then calculate the value of u and v:

u = , v = lky(i) - l_tlby(i) - u *  (lkx(i) - l_tlbx(i))

else it needs shift-communication

6. compute the amount of shift-communication:

ky’ =

amount = ky - ky’

7. compute the value of u and v of each processor:
if ( l_tlbx(i) <= kx <= l_tubx(i) kx_each = kx;

else kx_each = kx +

ky_each =

u = , v = (ky_each - l_tlby(i)) - (kx_each - l_tlbx(i)) *  u

. In case of CYCLIC distribution mode:

0. if (sx mod p == sy mod p) then it’s shift-homomorphic

l_tubx i( ) kx–

sx
--------------------------------- sx×

ukx i( ) lkx i( )–

sx
-----------------------------------

sy

sx
----

kx
ty

tx
----×

l_tlbx i( ) kx–

sx
------------------------------- sx×

kx_each
ty

tx
----×

sy

sx
----
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else it needs remap;

1. compute the position of first effective element in X array and Y array:
kx = ax *  (a0 * l + b0) + bx
ky = ay *  (a1 * l + b1) + by

2. compute which processor the first element is in:
px = (kx - ltx) mod p
py = (ky - lty) mod p

3. if (px == py), no communication needed

4. compute the amount of shift-communication:
if (px > py && (k y / p) > (kx / p))

amount = py + (p - px);
else amount = py - px;

5. calculate the value of u and v:

u =

v =

sy

sx
----

ay

a localCoord bx– ltx+( )×
ax

----------------------------------------------------------- b+ 
 × by lty– localCoord– amount–+

p
-------------------------------------------------------------------------------------------------------------------------------------------------------------
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C PCRC Coef Function

HPF FORALL statement:

FORALL (i=l:u:s) X( ) = Y( )

void pcrc_coef_(int * dad, int *dim, int *l, int *u, int *s, int *a, int *b,
 int *m, int *c, int *amount)

Description: This function is aim to calculate the value ofu andv. The FORALL statement will
be translated into the following F77 codes.

CALL pcrc_upperBound(pcrc_rng(dad_x, 1), lu)
CALL pcrc_coef(dad_x, 1, l, u, s, a0, b0, u0, v0, 0)
CALL pcrc_coef(dad_y, 1, l, u, s, a1, b1, u1, v1, amount)
DO i = 0, lu

X(u0 * i + v0) = Y(u1 * i + v1) ! if in case of no-communication
X(u0 * i + v0) = tmp(u1 * i + v1) ! if in case of shift communication

END DO

. Algorithm

(1). Collapse Distribution
u = ax * (a0 * l + b) + bx
v = kx - ltx

(2). BLOCK Distribution
u = ax * (a0 * l + b) + bx
v = lkx - l_tlb - amount

// lkx is the position of first effective element in the array in this proces
sor. (Refer todetect-communication algorithm)

(3). CYCLIC Distribution
sx = ax * a * s
u = sx / gcd(sx, p) // p is the processor number in this dimension
lkx = (kx + i * sx - ltx - amount) % p

//  calculate the relative position of the first effective element in the
processor lkx;

v = lkx / p

a0 i b0+× a1 i b1+×
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