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Abstract

We are developing TINPAR, a parallelizing compiler for message-passing multiproces-
sors. TINPAR parallelizes sequential programs written in an extended version of Tiny
language following the owner computes rule. In order to derive efficient codes, it elimi-
nates unnecessary codes and optimizes interprocessor communication. In this paper, we
describe optimization techniques and show performance evaluation results for generated
codes. TINPAR achieved 42.3 times speedup for 512x512 matrix multiplication, 29.6 times
for 1024x1024 matrix Gaussian elimination, and 27.6 times for 1024x1024 SOR method on
the 64 PE AP1000. ’
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a(i) =
endif
endfor
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for i € {iJowner(a(i)) == GET_CELL_ID(), \
0<i<n- 1} do
if owner(a(i)) == GET_CELL_ID() then
a(i) = ...
endif
endfor
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for i € {iJowner(a(:)) == GET_CELL_ID(), \
0 <i<n-~-1} do
a(i) = ...
endfor
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fori =0, n~14d
if owner(a(l)) == GET CELL_ID() then

a(i) =
endif
b(i) =
endfor
4
for i € {iJowner(a(i)) == GET_CELL_ID(), \
0<i<n- 1} do
a(i) = ...
b(i) = ...
endfor
for i € {ijowner(a(i)) != GET_CELL_ID(), \
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endfor
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for i = 0, n - 1 do

a(i) = 0

if owner(b(i)) == GET_CELL_ID() then
SEND (owner{(c(i), b(i))

endif

if owner(c(i)) == GET_CELL_ID() then
RECV(owner(b(i), tmp_b)

c(i) = tmp_b
endif
endfor
4
for i = 0, n -1 do

if owner(b(l)) == GET_CELL_ID() then
SEND(owner(c(d), b(l))

endif

a(i) =

if ovner(c(i)) == GET_CELL_ID() then
RECV(owner(b(i), tmp_b)
c(i) = tmp. b

endif

endfor

5 SENDXDVAYy Y a—1

for i =0, n - 1do
if owner(a(i)) == GET_CELL_ID() then
SEND (owner(b(i), a(i))
endif
if owner(b(i)) == GET_CELL_ID() then
RECV(owner(a(i), tmp_a)
b(i) = tmp_a
endif
endfor

4
for i = 0, n ~ 1 do
if owner(a(i)) == GET_CELL_ID() then
SEND(owner(b(i), a(i))
endif
endfor
for i =0, n -1 do
if owner(b(i)) == GET_CELL_ID() then
RECV(owner(a(i), tmp_a)
b(i) = tmp_a
endif
endfor
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for i = 0, n -~ 1 do .
if owner(a(i)) == GET_CELL_ID() then
SEND(owner(b(i), a(i))
endif
endfor
for i =0, n - 14d
if ovner(b(l)) GET _CELL_ID() then
RECV(owner(a(l), tmp_a)

b(i) = tmp_a
endif
endfor
4
for i = 0, n -1 do

if owner(a(i)) == GET_CELL_ID() then
SEND(owner(b(i), a(i))

endif
endfor
MSG_BUFFER_FLUSH_ALL()
for i =0, n -1 do

if owner(b(i)) == GET _CELL_ID() then
RECV(owner(a(1) tmp_a)
b(i) = tmp.a
endif
endfor
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const n = 1024

real a(0:n - 1:%, O:n - 1)

real b(0:n - 1:¥, O:n - 1)

/* a0, bO L RFTDTT Oy 7 58] */

fori=1,n-2do

rj=1,n-2do
a(i, )'(b(l'—l j) + b, § -0\
+ b, Jr) +bE+1, 1))/ 4

endfor
endfor .
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const n = 512

real a(0:n - 1:
real b(0:n - 1:
real c(0:n - 1:
real local_b(0:
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for i =0, n - o
for j =0, n~1do
/% YE—FF-FOO—-H NI R ERTE, */
local b(i, j) = b(i, j)
endfor
endfor
for i =0, n~ 1 do
for j =0, n-14do
c(i, j) = 0.0
for k=0, n~1do
c(i, §) = c(i, j) + a(i, k) = local b(k, j)
endfor )
endfor
endfor
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const n = 1024
real a(0:n - 1, O:n - 1:1)
real local_a(0:GET_N_CELL() - 1:1, )
/% aQ) it 2 KIED, local_al) ik 7{ 2wy «f

for k =0, n - 1 do
for1=k+1 n-14d
a(1 X = ali, ¥) /a(k k)
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for cid = OWNER(a(i, k + 1)), GET_N_CELL() - 1 do
fori=k + 1, n-1do
local_a(cid, i) = a(i, k)
endfor
endfor
for cid = 0, OWNER(a(i, k + 1)) ~ 1 do
for i =k + 1, n-1do
local_a(cid, i) = a(i, k)
endfor
endfor

for i =k + 1, n-1do
for j=k +1, n~-1do
a(i, j) = a(i, j \
- local_a(OWNER(a(i, j)), 1) * alk, j)
endfor :
endfor
endfor
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const n = 1024
const width = 6
real omega

real a(0in - 1:*,

/* aQ i1 kycab'w’n v 75}511 */

for outer J = 0 n - 1, width do
for i =
/% 24(7\:&5! tiﬁfﬁwldthﬂ)i{')/f’i‘m’i‘a */
for j = HAX(i outer_j),
MIN(n - 2, outer.j + width - 1) do
a(i, j) = a(d, j) * (1 = omega) \
+ @@’ -1, ) +ali, j- 0\
+a(i, J+ 1) +a@E+1, NN\
* (omega / 4)
endfor
endfor
endfor
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