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A Group of Retry-type Algorithms on a Vector Computer

TOSHIYUKI IMAMURA'

In this paper, a group of effective algorithms for indirect summation on a vector computer
is proposed. The method is an extended version of the conventional retry algorithm, and
its two-dimensional address mapping reduces the penalty of its speculative executions. Com-
parison with the existing methods illustrates that it has advantages on memory usage and
performance issue. Implementations on several types of vector computers show that proposed
method reduces memory access conflict, and it performs successively up to ten times faster

than the conventional retry algorithm.
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1: array f(1:m), a(1:n), index(1:n)
2:doi=1,n
3:  f(index(i))=f(index(i))+a(i)
4:end do
01 00000 deposit 000O0O00DOO
Fig.1 A target program of deposit calculation.
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Algorithm WorkVector
INPUT :: f(1:m), index(1:n), a(1:n);
OUTPUT :: f(1:m);

begin { MAIN }
w(1:m,1:K):=0;
for i_start:=1 to n step K do
i_end:=min(i_start+K-1,n);
for i:=/i_start:i_end/ vector_do
ji=i-i_start+1;
w(index(i),j):=w(index(i),j)+a(i);
end for
end for
f(1:m)=f(1:m)+w(1:m,1:K);
end
0 2 Work Vector 00O OO0
Fig.2 The Work Vector algorithm.
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Algorithm Retry
INPUT :: f(1:m), index(1:n), a(1:n);
OUTPUT :: f(1:m);

function retry_core(f,index,a,list,ix);
begin
iy:=0;
for j:=/1:ix/ vector_do
i:=list(j);
f(index(i)):=f(index(i))+a(i);
stamp(index(i)):=j;
if stamp(index(i)) !=j then
/* if results are falure,
they are stack to list() */
list(iy++):=i;
fi;
end for
return iy;
end

begin { MAIN }
list:=/1:n/; ix:=n;
while ix>0 do
ix:=retry_core(f,index,a,list,ix);
end while
end
03 RetryDOQOGQOGOQO
Fig.3 The Retry algorithm.
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Fig.4 An example code on which the array ‘stamp’ is not

used explicitly.
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Algorithm Retry-WV
INPUT :: f(1:m), index(1:n), a(1:n);

OUTPUT :: f(1:m);
function retryWV_core(w,index,a,list,ix);
begin

iy:=0;

for j:=/1:ix/ vector_do
i:=list(j); d:=mod(j-1,K)+1;
w(index(i),d):=w(index(i),d)+a(i);
stamp(index(i),d):=j;
if stamp(index(i),a) !=j then

list(iy++):=i;

fi;

end for

return iy;

end

begin { MAIN }
list:=/1:n/; ix:=n;
w(1:m, 1:K):=0;
while ix>0 do
ix:=retryWV_core(w,index,a, list,ix);
end while
f(1:m):=f(1:m)+w(1:m, 1:K);
end
05 Retry-WVOODOOOOOOOOOOD Retry 00000
goooooooo
Fig.5 The Retry-WV algorithm (obliquing parts are the
enhancement to the Retry algorithm).

oooooooooo NODOOOoooooooo
goooboooooooooooocoooooooo
gooooboooooobooooooooooooon
000000000 40000 LO0D0OOoO0o
goooobooooooooooooooooooo
goooboobooooooooooboooooooon
0000 «00000000000O00C0Y0000
gooooboooooobooooooooooooo
goo

4. 0000000

4.1 0000ODOO0OO0OOO0OOOOORetry-WV
gooood
Os50000000000DORetryD0O0ODOO
0030000 retry_core OO0 2000000
goooobooooooboboooooboooooojbo
O KOoooooooo200o0o00000000o
Work Vector 000 O0O0O0OO0O0OODOODOOO
gooooO0O0O0000b0 Kooooooooooo
O00o0oooOCoOoO00ooDOoOo0oOoooononD Retry
0000000 Work Vector 0O ODOOODOOOO
00000000 Retry-WVODOOOODOOODO
0000oooo0oooooooooooooo
000 stamp 00000 200000000000

0000000000 RetryOOOOOOODOOOOO 55

O00000000000000000000Retry
gooobobooooooooooobooooooooo
gooobooooooooboboooooonoooon
gooobooooooooooobobooooooooo
oooooooboooboooooo

060 RetryODODDODOOOO Retry-WVOODODO
goooboboooooooboboooooobooobo
gooobboooooooboooooooooooon
ooooooooboobooooOODOO000ORetryd
gboobooooobooooodoobooooooboon
goooobooooooooobooooooooo
00000060000 index()DDOOOOODO
00o0o0ooooOoooof)oooooooooo
00000000 RetryOOOODOODO 10000
Retry-WV O O00O0000 30000000000
gooobooooOddRetryOOogonoo 300
00 Retry-WVOOOOODOOOD 10000D000O1/3

O=1/KOOoOoooo

4.2 RetryOUOUOOOOD Work Vector U0
ooooooo
O000O0O0ORetry O Work Vector 0O OO OO 2
O00o0O0oUoooooooooooooooooodg
0000000oooooooooooooooog
0000000oo0ooooooooooooono
(1) K=100O0OOODOOOOOwOD fO0ODO
O00000ORetry-WV O Retry OO0 OO0
(2) K=N,000O0DOODOODODOOO N, OODO
o0o0ooooooooooooooooooo
ooooOoOooooooooooogo s00
Ostamp 00000000 0000000
0000000000k =N, O Work Vector
oo0oooooooooo
O0000O0Work Vector 0000000 KODOO
0000000000 00OooO0O0 KOoOooooo
Retry--WVDOOOOOOOD KOOOODOO Ny O
00000000000000o0oo0o00 N,OOOOd
000000000000 000000o00ooog
o0o0o00O0o0o0oooooUooooooooood
0000000 RetryOOOOOODOOOOODOOO
O00O0oooooooooooooooooooog
O0ooO0oooooooU 1/Koooooooooo
OO0 RetryOOOODOOOODOODOOODOOO
4.3 000000000
Retry-WVOOOOOOOOOOOOOOOOOO
O0w0DO stamp 00000 2mK 0000 0O Retry
000000 stamp 00000000 DOODOOO



56 gooooooooooooooooboooooo

a() vector-
register

May 2005

Calculation phase

Fail-detection phas

loop-
i_counter

index(:) vector- loop-

register counter

1
2
3
1
2

a(;) vector-
register

(index,MOD)

Fail-detection phase. 2

(SN VR B Ol

loop-  (index,MOD)
L, counter

index,MOD) vector- loop-
( ) register coul;ter I'
- ist(:

06 0D00O0O0O0OO00OODOOOOOOODO RetryOODOOOOOOOD Retry-WV OODOOOOO
Fig.6 Schematic view of the fail-index detection mechanism on the Retry
algorithm (top) and the Retry-WV algorithm (bottom).
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Table 1 Elapsed time of the Retry algorithm with some
register-length configurations on a VPP5000 (unit
is in second).
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m = 2742 = 75,0760 n = 610,722

Table 4 Elapsed time of the numerical integral routine in DIRAC, a molcu-

lar dynamic simulation code (unit is in second), m = 274% = 75,076,
n = 610,722.
R-WV ~ R-WV  R-WV R-WV  Retry WV WV WV WV | Scalar
*(4) *(8) *(16)  *(64) 4 (8 (16 (64
SX-6 .089 .038 .028 .025 .37 .25 .13 .072  .029 .058
VPP5000 .076 .036 .024 .021 .54 .21 A1 .063  .023 .095
SX-5Be .098 .067 .051 — .38 — .26 — .051 12
VPP300 .66 .30 .20 .15 4.6 .70 .38 .24 .14 .40
000SX-5Bed “— 00000000000000O000O0O0O0OOO0OOO0OO0OO

08 U00O0UOooOoo0o DIRACOOODUOOOODOOoOoOO
0000000 VPP50000 00 SX-60
Table 3 Distribution of the number of successful calcula-
tion in the first trial for the DIRAC MO code
(Left: VPP5000, Right: SX-6).
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