H26



Page 2




| SX-ACE



SX-ACE ( )

u 256GFLOPS (64GFLOPS/Core x 4Core)
u 256GB/s (16GB/s / x 16 )
256GFLOPS coe
core#0 o/ 64GFlops
VPU 70
SPU 64GFLOPS core core core ADB 1MB
256GB/s #1 #2 #3 ADB 256GB/s
ADB(1MB) RCU
4
crossbar 256GFlops
256GB/s 256GB/s

1

OO OO O0OOLOOLOOLOOLOOLOLOLOOLOL O
= =2 ===z 2E22222E=E=

SPU: Scalar Processing Unit

____ 256GB/s VPU: Vector Processing Unit
(16 ADB: Assignable Data Buffer
RCU: Remote Access Control Unit

Memory 64GB MC: Memory Controller




SX-ACE SX-9

BSPU

]

]

]
L1 2
ADB 1MB/Core

MSHR
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AC)=B()+C( ) O [ AW B(1) C(1)
A(1) B(1) C(1)
DO 1=1,100 A(2) B(2) c(2)
A()=B(D+C() > : : :
ENDDO A(100) | | B(100) C(100)
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B(1)+C(1)
E(1)+F(1)
B(2)+C(2)
E(2)+F(2)
E(100)+F(100)
( )
B(1)+C(1) E(1)+F(1)
B(2)+C(2) E(2)+F(2)
B(3)+C(3) E(3)+F(3)

B(100)+C(100) E(100)+F(100) .-~
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DO 1=1,100
AC) =B(D+C()

D() = E(D)+F()
ENDDO

Page 10

A(1) = B(1) + C(1)

D) =E@) +F()

A(2) = B(2) + C(2)

DO 1=1,100

A(D =B()+C()
ENDDO
DO 1=1,100

D() = E(D+F(D)
ENDDO

B(1) + C(1)
B) + (@

AC100) = B(100) + C(100)

A(1)
A(2)

A(100) = B(100) + C(100)

D(100) = E(100) + F(100)

D(1) E(1) + F(1)
D(2) E(2) + F(2)

D(100) = E(100) + F(100)




A(L:M,1:N)=B(1:M, 1L:N)+C(1:M,1:N) ::> DOJ=1 N

B(1:M,1:N)=SIN(D(1:M,1:N)) DO =1, M
A(LI)=B(1,J)+C(1.J)
ENDDO
ENDDO
DOJ=1,N
2 DO | =1, M
DOJ=1,N B(1,3)=SIN(D(1.J))
DO | =1, M <z  ENDDO
A(LI)=B(,3)+C(1.J) ENDDO
B(1,J)=SIN(D(1,J))
ENDDO
ENDDO

DO
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IF

(F )

DO 1=1,100
IF (A() .LT.B(1)) THEN
A(D) = B() + C(D

ENDIF

Page 12

ENDDO
mask(1)
mask(2)

A(L1) .LT. B(1)
A(2) .LT. B(2)

mas.k(loo) = .A(loo). .LT. B(100)

if (mask(1)) A(1) = B(1) + C(1)
if (mask(2)) A(2) = B(2) + C(2)

mask

if (mask(100)) A(100) = B(100) + C(100)



| FORTRAN90/SX
o
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DO DO WHILE
IF GOTO

CONTINUE GOTO
CYCLE EXIT IF CASE
(CALL
4 8
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DO =2 N
A(I+1)=AD)*B()+C()
ENDDO

A

DO =2, N
A(-1)=A(D)*B()+C()
ENDDO

a(5).= A(4) * B(4) + C(4)

a(3)}=A B(2) + C(2) a A(2) * B(2) + C(2)
a(4) a3)*B(3) +C(3)  a() XAR)*B(3)+C()
a(b) =a(4) *B(4) + C(4) <

a(6) =a(5) * B(5) + C(5)

A

a(l) =A(2)*B(2) + C(2)
a(2* B(3) + C(3)
a(3 )}A 7) * B(4) + C(4)

a(4y= A(5) * B(5) + C(5)

A

a(6) =A(5) * B(5) + C(5)

A

a(1)=AR) * B(2) + C(2)
a(2y=@(3)* B(3) + C(3)
a(3y= A(4) * B(4) + C(4)

a(4y= A(5) * B(5) + C(5)

A



3 DOI=1N
A(D) =S
S=B() +Cc()
ENDDO

4

A(L) =S

DO 1=2, N
S=B(I-1)+C(I-1)
A(D = S

ENDDO

S=B(N)+C(N)

4 DO =1, N

A(D) = A(+K) + B(D
ENDDO

Page 17

a(l) =S
S=B(1) + C(1)
a(2) =S5
S=B(2) + C(2)

a(l) =S5
a(2) =S5

a(N) = S
S=B(1) + C(1)
S=B(2) + C(2)



S $=10
DO | = 1N
IF(A(1) .LT.0.0) THEN
5="A()
ENDIE
B(D = 5+ C(I)
ENDDO

6 DO I = 1N

IF(A(D) .LT.0.0) THEN
S=A
ELSE
S=D()
ENDIF
B(1) = S5+ C()
ENDDO
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v
DO I = 1,2
A(DH=BM+C)
D(D=E(+ F()
ENDDO

8

S=10

DO I=1,N
IF(A(D).LT.0.0) THEN

S=A
ENDIF
{ WK = S+ C(l)

B(l) = WK*2.0
ENDDO

Page 19

S=10 /(
N

DO I=1,N

IF(A(l) .LT.0.0) THEN
S=A(D)
ENDIF
WK(l) =S+C(I)
ENDDO

DO I=1,N %
B(1) = WK(1) *2.0

ENDDO



| FORTRAN90/SX
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DO 1=1,99 DO 1=1,99
A()=2.0 >  B()=A(+1)
B()=A(I+1) A(D=2.0

ENDDO ENDDO

B(1) B(99)
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DIMENSION A(M,N), B(M,N), C(M,N)

DO J=1,N DIMENSION A(M,N), B(M,N), C(M,N)
DO [=1,M DO 1J=1,M*N
A(,D=B(,)+C(,I) A(1J,1) = B@J,1) + C(J,1)
ENDDO ENDDO

ENDDO
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DO J=1 M DO I=1,N
DO I=1N DO J=1M
A(/+1,3)=A(/3)+B(1.3) > A(+1.J)=A(.D)+B(.I)
ENDDO ENDDO
ENDDO ENDDO
DO I=1.N A

DO J=1M
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DO I=1,N
X=A() + B()
y=C(l) + D()
WRITE(6,%) X, ¥

ENDDO

Page 25

=>

DO I=1,N
wx() = A(l) + B()
wy(l) = C() + DD

ENDDO

DO I=1,N
WRITE(6,*) WX(D),WY ()

ENDDO

WX, WY)



DO I=N, N+100
A(D) = A(I+K) + B())
ENDDO
<

IF(K.GE.O .OR. K.LT.-100) THEN
ELSE

END IF
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DO I=1, N
A(D) = B()+C()

ENDDO
IF (N .GE. 5) THEN
ELSE

END IF



DO I=1,N
S=S+A(D)
ENDDO

DO I=1, N
A(D=A(-1)*B()+C()
ENDDO
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DO I=1,N
IF(XMAX .LT. X(1)) THEN
XMAX = X(1)
END IF
ENDDO



DO I=1,N
DO J=1,N
A(1,J) = 0.0
ENDDO
B(1)=1.0
ENDDO

Page 28

=

1
DO 1=1,N
DO J=1,N
A(1,3)=0.0
ENDDO
ENDDO
DO 1=1,N
B(1)=1.0
ENDDO

2

DO I=1,N*N
A(1,1)=0.0
ENDDO

DO 1=1,N
B(1)=1.0
ENDDO



DO 1=1,N
A1) = B(1) + C(I)
ENDDO
DO 1=1,N
D(1) = SIN(E(1))
ENDDO

DO 1=1,N
A(1) = B(1) + c(I)

D(1) = SIN(E(I))
ENDDO
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—C hopt
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A(1:M,1:N) = B(1:M,1:N) + C(1:M,1:N)
D(1:M,1:N) = E(1:M,1:N) * F(1:M,1:N)+ S
X%
DO J=1,N
DO I=1,M
A(l1,J) = B(1,J) + C(1,d)
D(1,J) = E(1,J) * F(1,J) + S
ENDDO

ENDDO




DO 1=1,N DO 1=1,N
CALL SUB(B(1),C(D)) B(1) = SINCC(D))
A1) = B(I) /> A = B()
ENDDO ENDDO
SUBROUTINE SUB(X,Y) SUBROUTINE SUB(X,Y)
X=SIN(Y) X=SIN(Y)
END END

_p|
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-R5 -R2

-R1 -R2
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FILE NAME:t5.f
PROGRAM NAME: sub
FORMAT LIST

LINE LOOP FORTRAN STATEMENT
subroutine sub(a,b,c,d,z,ix)
real ,dimension(100)::a,b,c,d,X,y,z
integer i1x(100)
D V- > do I = 1,100
| call sub2(x,a,b,l)
y(l) = c(l) + d(l)
S z(Ix(D)) = z(x(D)) + x(1) + y(l)
e enddo
end

[

O©Ooo~No o hk~wbd
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(D
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“W”

“X”

“+11

Page 37



LINE FORTRAN STATEMENT

1 subroutine sub(a,b)

2 real ,dimension(100,100)::a,b

3 do j = 1,100

4 doi=1,99

5 a(i+1,))=a(1,))+b(1,])

6 enddo

7 enddo

] do1=1,99

. ICDIR NODEP Z
do j = 1,100

a(i+1,3)=a(1,J)+b(1,])

enddo

] enddo

9 end
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50

40

30

20

10

50% 2
80% 4.6

{ 100%

100



A
v

Ts « X 0O >
< |

) Tsxa f

) Tv
a B @>*@ B) B)
B
Ts ( *a B )
Tv a @*@B) B)

(proginf)
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| SX-ACE 128

O
® Core 16 CPU 1

Core Core Core Core

CPU _’9< Port ‘)30rt Port

a(1) a(16) a(17) a(32)

a(i): 16
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(a)CPU (b)

Core
 CPU
. OpenMP
C )
real a(256,10000),b(256,10000)
doi = 1,10000
a(l, ) =b(a, i)
endo do .
ab 1 256
1
2
1

256 CPU
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PROGINF

l setenv F PROGINF YES DETAIL

O DETAIL
Fxk*kxk  Program Information ***x**
Real Time (sec) : 0.429530
User Time (sec) : 0.428730
Sys Time (sec) : 0.000722
Vector Time (sec) : 0.428555
Inst. Count : 240708300.
V. Inst. Count : 117679817.
V. Element Count : 30126031456.
V. Load Element Count : 10741743662.
FLOP Count : 17179869321.
MOPS : 70555.034495
MFLOPS : 40071.535281 |~
A. V. Length : 255.999986
V. Op. Ratio (%) : 99.593282 —f—
Memory Size (MB) : 256.031250
MIPS : 561.444965
I-Cache (sec) : 0.000040
0-Cache (sec) : 0.000061 /////
Bank Conflict Time yd

CPU Port Conf. (sec) : 0.000016

Memory Network Conf. (sec) : 0.109435
ADB Hit Element Ratio (%) : 19.954172
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DO I = 1, 300

A(D= A(1)+B(1)
ENDDO

proginf
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256

256

256

44

N

(256+44)/2=150




> a.out
> prof a.out

> sxf90 -p test.f -p

%Time Seconds Cumsecs #Calls msec/call Name
35.0 56.80 56.80 1320 43.0303 sub7_
28.2 45.73 102.53 20 2286.5 funcl5_
12.8 20.80 123.34 ev_cdexp
6.6 10.64 133.98 40 266.0 func23_
5.5 8.86 142.84 15000 0.0005 subl2_
CPU %
CPU
CPU
P
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CPU




(1) prof
(2)

3)
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Execution Date :
Total CPU Time :

PROC.NAME FREQUENCY EXCLUSIVE

subb
sub3
sub9
sub10
main_
sub2
subl
sub7
sub4
sub8
sub6

15792
1616
1178190
1178190
1

1235
1235
1616

16

16

16

N
~
[E=N

OO O OO OONMNDDN

TIME[sec](

.375( 97
.779(
.184(
.004(
.380(
.151(
.001(
.001(
.000(
.000(
.000(

OO O OO O0OO0OO0OO

ftrace

Thu [Jan 15 15:52:50 2
0:04"38"876 (278.8

%)

.3)
.0)
.8)
D
1)
1)
.0)
.0)
.0)
.0)
.0)

sec.)

AVER.TIME
[msec]

1

OO OO0 O0OO0OO0OOFr N

.184
.719
.002
.002
.484
122
.001
.000
.018
.013
.000

BANK CONFLICT
CPU PORT NETWORK

OO O OO OOOOOoOOo

.000
.000
.001
.000
.000
.062
.000
.000
.000
.000
.000

N

ADB HIT
ELEM.%

O ©

(o)
AP OOWMOPDNOWOWOWOOo

.00
.00
.85
.86
.00
.33
.00
.71
.00
.64
.80
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2377923

.876(100.

1 EXCLUSIVE TIME
proginf
— N

MOPS ~ MFLOPS V.OP AVER.  VECTOR I-CACHE 0-CACHE

RATIO V.LEN TIME ~ MISS  MISS
843.1 2.3 18.77 136.0  4.106 7.603 27.078  0.000
842.7 2.3 18.77 136.0  0.042 0.078 0.278  0.000
11087.6 0.0 97.32 100.0 1.737  0.000 0.000  0.972
29645.8 11756.1 99.14 250.0 1.282  0.000 0.000  0.919
281.8 0.0 0.00 0.0  0.000 0.001 0.004  0.000
16496.3 0.0 99.06 250.0 ~ 0.151 0.000 0.000  0.059
3950.2 0.0 96.43 250.0 ~ 0.000 0.000 0.000  0.000
129.6 0.0 40.00 10.0  0.000 0.000 0.000  0.000
799.9 2.2 18.74 136.0  0.000 0.000 0.000  0.000
1954.5 0.0 79.84 10.0  0.000 0.000 0.000  0.000
10685.6  4211.1 98.52 250.0  0.000 0.000 0.000  0.000
1138.1 86.8 40.44 160.4  7.319 7.683 27.360  1.950



ftrace

o

PROGRAM MAIN

PRINT*, "TEST"

CALL INIT

CALL FTRACE_REGION_BEGIN(''U_REGION™) CHARACTER *(*) NAME

CALL SUB FTRACE_REGION_BEGIN(NAME)

CALL SUB FTRACE_REGION_END(NAME)

CALL FTRACE_REGION_END(*'U_REGION™)

END ;l

PROG.UNIT FREQUENCY EXCLUSIVE AVER.TIME  MOPS MFLOPS V.OP AVER.
TIME[sec]( % ) [msec] RATIO V.LEN

sub 2 1.539( 99.9)  769.251 31597.3 20799.5 99.83 250.0

init 1 0.001( 0.1) 0.868 13982.2 0.0 98.84 256.0

main 1 0.000( 0.0) 0.160 272.9 0.2 76.53 250.9

total 4 1.540(100.0) 384.882 31584.1 20785.6 99.83 250.0

U_REGION 1 1.539( 99.9) 1538.506 31597.2 20799.4 99.83 250.0




ftrace

% sxf90 —ftrace test.fO0 % sxf90 —ftrace test.fO0
% a.out , % setenv F FTRACE YES
% ftrace 0 % a.out
ftrace.out
—ftrace —ftrace

subl.f sub2.f subl.f —ftrace

SUBROUTINE SUB1 SUBROUTINE SUB2(X,Y,Z) ftrace

CALL SUB2(X,Y,Z) X=SQRT(Y**2+Z**2) sub2

END END subl sub2
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NEC Ftrace Viewer

i (ftrace)

o OpenMP MPI
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NEC Ftrace Viewer

| NEC Ftrace Viewer
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(X ) (Exceed )

® Exceed
®

> “Open in Terminal”
®
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(X

)

(Xming

)

® XLaunch
O
>
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Xming




NEC Ftrace Viewer

| Gul
o “fy’
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File ftrace.out

®QOpen File
. ftrace.out ftrace.out.n.nn 1
®QOpen Directory
. ftrace.out ftrace.out.n.nn

ftrace.out ftrace.out.n.nn
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/SMP (1/2)
oftrace.out

» File — Open File ftrace.out
OK

>
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i ISMP (2/2)
oGUI (4SMP )

> “Process Breakdown Chart”

E
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| MPI (1/2)
eftrace.out.n.nn

» File — Open File
OK

v MPI ftrace.out
v 1
ftrace.out.n.nn

>
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ISMP

ftrace.out.n.nn

@



| MPI (2/2)
oGUI (16MP] )

» “MPI Communication Chart”

P

—

= ELAPSED TIME

=

MPI "ELAPSED TIME”
+  "ELAPSED
\ TIME”
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® -Chopt
® -Cvopt
® -Cvsafe

® -Csopt

® —Cssafe

® -Cdebug
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DO I=1, N

ACD=FUN(B(I1),C(1))+D(D)
ENDDO

FUNCTION FUN(X, Y)
FUN = SQRT(X) * Y
END FUNCTION FUN

f90: vec(3): test .f, line 3:
fO0: opt(1025): test.f, line 4:

f90: vec(10): test.f, line 4: fun
: FUN
DO 1=1, N
A(D)= SORT(B(1))*C(l) +D(I)
ENDDO
f90: vec(1): test.f, line 3:
f90: vec(24): test.f, line 3: 5000

f90: opt(1222).: test 1, line 4.
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ICDIR

ICDIRR

ICDIR BEGIN CONT END

e!ICDIR 1 5 ICDIRR 1 6
( )

e ICDIR ICDIRR
BEGIN END

oeNODEP

oL OOPCHG/NOLOOPCHG

eouterunroll

eON_ADB/NOON ADB :ADB

oVECTOR/NOVECTOR
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| NODEP

DO 1=1, N AUX())
ACIX(1)) = A(IX(D) + B(I) ~Wf,—pvctl listvec
ENDDO

-Wf,—pvctl fullmsg

f90: vec(1): test.f, line 5:
f90: vec(24): test.f, line 5: 5000
f90: opt(1036): test.f, line 6:
(nosync/nodep )
f90: vec(26): test.f, line 6: List Vector

g
ICDIR NODEP
DO 1=1, N IX(D
ACIX(1))=AIX(1))+B(1)

ENDDO IX() 9,324,15,7,10,8,...

NODEP
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| SX-ACE

(SX-ACE

BANK CONFLICT \lfDB HIT PROC.NAME

Loopl 27: +-———- > do i =1,64
[ 28: | Icdir noloopchg
— 25600 29: jV--—-- > do j = 1,25600
o 30: 11 di(i,j) = di(i,j)+al(i,j)+b1(i,j)*ci(i,j)
—65 Y AV A— enddo
32 +-————- enddo
Loop2 36: X--—--- > doi=1, 64
® 37: - > do j = 1, 25600
— 64 38: 11 di(i,j) = di(i,j)+al(i,j)+b1(i,j)*cl(i,j)
o 39: 1+-——- enddo
40: X ______ enddO SX‘ACE
FREQUENCY EXCLUSIVE AVER.TIME MOPS  MFLOPS V.OP AVER. VECTOR I-CACHE 0-CACHE
TIME[sec]( % ) [msec] RATIO V.LEN TIME MISS MISS CPU PORT NETWORK
20000 9.836( 22.6) 0.492 26747.4 9994.5 99.64 256.0 9.823 0.000 0.000 4.429 7.445
20000 83.800( 73.0) 4.190 3138.6 1173.1 99.67 256.0 83.797 0.000 0.000 3.695 | 80.709
20000 10.611( 24.3) 0.531 25140.1 9264.6 98.27 64.0 10.596 0.000 0.001 0.277 8.056
20000 9.172( 8.0) 0.459 29083.9 10718.0 98.27 64.0 9.169 0.000 0.000 0.000 3.577

ELEM.%

loopl(SX-9)
0.00 loopl(SX-ACE)

loop2(SX-9)
0.00 loop2(SX-ACE)
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outerunroll

! outerunroll

® a 174

o
24 do j=1,n
25 lcdir outerunoll=4
26 do k=1,n
27 do i=1,n
28 a(i,j)=a(i,j)+b(i,k)*c(k,j)
29 enddo
30 enddo

do k = 1, 2048, 4
cdir nodep
cdir on_adb(a,b)

do1 =1, 2048
a(i,j) = a(i,j) + b(i.K*c(k,j) + b(i,k+l)*c(k+l,j) + b(i,k+
1 2)*c(k+2,j) + b(i,k+3)*c(k+3,j)
enddo
. enddo
31 enddo
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ADB Assignable Data Buffer

ADB
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1 ADB
ON_ADB
ADB
7: +—————- > do j=1,m a
8: (V--—-- > do 1=1,n i j-1
9: {1 A d(i,j)=a(i,j)*pg) + a(i,j-1)*cq)
10: V---—-—- enddo a
11: +-—---——- enddo
(
8 vec ( 1): Vectorized loop.

29): ADB 1is used for array.: a

oo
<
D
()
~

| ADB (Core 1MByte)

| ON_ADB NOON_ADB
ADB
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ADB (2)

A

| NOON_ADB ADB

ey T — > DO K=2,NZ-2

33: T4-—mm> DO J=2,NY-2

34: 11 ICDIR NOON_ADB(B1,B2,B3,B4) B1B2.83 B4

35: 1> DO 1=2,NX-2 ADB

36: 11! A D= B1(1,J,K)*(A(1+1,d, K) +A(1-1,d, K))

37: 111 & +B2(1,3,K)*(AC(1, J+1,K) +A(l, J-1,K)

3g: 111 & +B3(1,J,K)*(A(1, J, K+1)+A(1, J, K-1))  ADB

39; 111 & +BAC1,J,K)*(A(l, J+1,K+1)-A(l, J+1,K-1) A

40; 11 & AL, J-1,K+D)+A(,  J-1,K-1)) NOON_ADB

a1: Hr A C(1,3,K)=AC1,3,K)*D B1,B2,83B4

42: 1V END DO

P ER ro— END DO

VY FR— END DO

35 vec ( 1): Vectorized loop.

35 vec ( 29): ADB is used for array.: a

FREQUENCY EXCLUSIVE AVER.TIME MOPS  MFLOPS V.OP AVER. VECTOR I-CACHE O-CACHE BANK CONFLICT ADB HIT PROC.NAME

TIME[sec]( % ) [msec] RATIO V.LEN TIME MISS MISS CPU PORT NETWORK ELEM.%

1000 11.602( 97.5) 11.602 42818.4 19250.5 99.55 255.2 11.602 0.000 0.000 0.000 5.235 20.05

1000 8.948( 96.8) 8.948 55519.5 24960.8 99.55 255.2 8.947 0.000 0.000 0.000 3.138 53.27

2.6
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| VECTOR/NOVECTOR

o DO (VECTOR)
(NOVECTOR)

M=MIN(N,2)
ICDIR NOVECTOR
DO I=1,M

ACD) = B(1) * C(1) + D(1) * E(I)
ENDDO

M 1 2
NOVECTOR
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DO I=1, N
IF(X(1).LT.S) THEN
T = X(I)
ELSE IF(X(1)-.GE.S)
THEN
T = -X(I)
ENDIF
Y(1) = T

ENDDO ~==:::ZZ{:T
L1

—Wf,—pvctl fullmsg

DO I=1, N
IF(X(1).LT.S) THEN
T = X(I)
ELSE 1 IF(X(1).GE.S) THEN
T = -X(1)
ENDIF
Y(D) =T

ENDDO
T

f90: vec(3): test.f, line 3:
f90: vec(13): test.f, line 3:

f90: vec(21): test.f line 5:
f90: vec(21): test.f line 7:

f90: opt(1019): test.f, line 5;
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DO I=1, N
IF(A(1).GT.0.0) THEN
S= S+ B
ELSE
S=8+C)
END IF

ENDDO
N

DO I1=1, N
IF(A(1).GT.0.0) THEN
T = B(I)
ELSE

T =C(D (f
END IF

S=S§+T
ENDDO ‘\\\\\\\\\“*\

Page 79



DO 1=2, N o
X(D=X1-1)+Y(1))*A(1)+B(I) X() = X({-1)...

ENDDO
N

DO 1=2, N

X(D=X(1-1)*A(D)+Y(1D)*A(1)+B(1)
ENDDO

X() = £ X(-1)
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CPU

X(IX(D)
X(2*1+1)

(2"
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DIMENSION
A(1024,1023),B(1024,1023)
CALL SUB(A, B, 1024, 1023)
END
SUBROUTINE SUB(A, B, M, N)
DIMENSION A(M,N), B(N,M)
DO J=1,1000
ICDIR NOLOOPCHG

DO 1=1,1000

A3, 1) = B@, )

ENDDO

ENDDO

AB

1024
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DIMENSION
A(1024,1023) ,B(1023,1024)
CALL SUB(A, B, 1024, 1023)
END
SUBROUTINE SUB(A, B, M, N)
DIMENSION A(M,N), B(N,M)
DO 1=1,1000

DO J=1,1000

A, 1) = B@, 1)

ENDDO

ENDDO

J AB

1024
0.146msec

0.001msec



2n

REAL A(1024,1000) REAL A(1025,1000)
DO | = 1, 1000 => DO I=1,1000
A(J, 1) =B@, D A, D) =B@,
ENDDO ENDDO
A B 1024 AB 1025

4.108msec 0.255msec
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S=0.0

DO 1=1,1024
S=S+A(l)

ENDDO

(S=S*A())
(A(+1)=AD+B))
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VS(1:256) = 0.0

DO 1=1,1024,256
VS(1:256)=VS(1:256)+A(l:1+255)

ENDDO

S =S + vsum(VS(1:256))

vsum

VS(1) = A(1)+A(257)+A(513)+A(769)
VS(2) = A(2)+A(258)+A(514)+A(770)

VS(256)=A(256)+A(512)+A(768)+A(1024)




