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256GB/s VPU: Vector Processing Unit
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HEN7MVE

| W=ThT@R)BRENZMUMICHEALZBIITF—2(RIMVTF—2)D
BHEICHLTOYNNIIHBNIMV GRS EBRHTICE

ANTBBDAL A=
A=BM+c1) B> [am]= [Bw] + [co

RIMVBS A=
A BRORAMDA X~ A1) B(1) c(1)

DO I=1,100 A2 | [ B@ |,[ c@
A()=B () +C ) > ol I ;
ENDDO A(100) | | B(100) | | C(100)
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ANTHRBENINVEGS

ANF7WH (RAHBFMT) DRITAA—-S

ANTaH
B(1)+C(1) NIRILES
E(1)+F(1)
B(2)+C(2)
E(2)+F(2)
E(100)+F(100)
> SRITER
NIMVERS RIMVINE) OFEITA A=
B(1)+C(1) E(1)+F(1)
B(2)+C(2) E(2)+F(2)

B(100)+C(100) E(100)+F(100)
| E{TESR
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NIMVEICE D ERITIRFDEE
| ROMMEETSE, RIFIEFHPEEENS
_ DO I=1,100
Y A() =B +C )
D () = E () +F () ENDDQ 100
ENDDO D() = E()+F )
’\’7I~/I'/K> ENDDO
ZAHSTORGEE | NIMVTHEITRE
- A1) = B(1) +C(1)
S ESHIDEICIb AR = B(2) +C(
D(1) =E(1) +F(1) : ; Lo
A( | =B@ +CO) A(100) = B(100) + C(100)
- - D(1) = E(1) + F(1)
A(100) = B(100) + C(100) D(2) = E@)  + F(2)
D (100) = E(100) + F(100) D(100) = E(100) + F(100)
AN H ROMILVER T
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)—A7095 L AVINMINCEDERA A—I1
A (1:M,1:N) =B (1:M, 1:N) +C (1:M,1:N) DOJ=1,N
B (1:M,1:N) =SIN (D (1:M,1:N) ) :> DOl =1 M
A(l,J) =B (1J) +C(I,J)
ENDDO
ENDDO
DOJ=1,N
AVNAINCEKDERA A2 DOI=1,M
DOJ=1,N B (I,J) =SIN (D (I,J) )
DOI=1,M <=3  ENDDO
A(l,J) =B (IJ) +C (1,J) ENDDO
B (I,J) =SIN (D (I.J) )
ENDDO
ENDDO

B, AEBRIICIZDON—T L RIERICERLTHS, V-T®E. —
E(bLENRBLETTL, BBLERTTNIMIEEZNS,
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IF3XDHOA7MVE

| REFERIE (F32) &XI7MVEENS

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

ENDIF
ENDDO
ROV ELT @
mask (1) = A(1) .LT.B(1) VAL
= A(2) .LT.B(2)

mask (2)

mask (100) = A(100) LT.B (100)

If (mask (1)) A(1) =B(1) +C(1) VRAIINTIER
if (mask (2)) A(2) =B(2) +C(2) mask A EOEREDE
REHITHNS

if (mask (100)) A(100) = B(100) + C (100)
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NIMVEEBRE T HIKTEFRR(T)
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DOI=2,N

A(l+1)=A () xB (D) +C(I)
ENDDO

RIMVETRE, EfiahE2 O
EAERENLESLES>TLESOTA
IMETEL L

DOl =2, N
A(l-1)=A)*B () +C(I)
ENDDO

NIMVELTEHERTIRRFIE
EDSLHEODOTANIMNETES

ADWSTOETIERF

XLV THEITIERF

aB) A BR)+C(2) aBr=AQR)*B(2)+C(2)
a(4)\ *B(3)+C@B)  a(4) {AQB) *B(3) + C(3)
a(b)=a(4) *B(4) + C@4)

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

a: BFSNT-ADIE

AT TOEITIEE
a(l) =A(2)*B(2) + C(2)
a(2) =A(3)* B(3) + C(3)
a(3Y=A@) * B(4) + C(4)
a(4r=A(5) * B(5) + C(5)

a: BFSNT-ADIE

a(5) = A(d) * B(4) + C(4)
a(6) = A(5) * B(5) + C(5)

A: TTDADE

RYMLTDERITIEFE

a(1)>AR) * B(2) + C(2)
a(2y=a(3)* B(3) + C(3)
a(37= A(4) * B(4) + C(4)
a(4Y= A(5) * B(5) + C(5)

A: TTDADE



NIMVEEBRE T HIKTFRR(2)

513 DO(I)= 1N ANSTOEFTIERE RIFLTDETIERE
Al) =S
EHOBIAH. BEBLVEKIC s B(2) +C(2 a(N) = §
IRNA3I—=TEANIMVIETELL : S=B(1) +C(1)
D §=B(2) +C(2)
A(1) =S
B L 7RI LEERTIILT
S=B(-1)+C(-1) NIMVETZEDESICLD
Al) =S
ENDDO
S$=B (N) +C (N)
B4 DO I=1. N AN IVEFICKOED AL /=8

A) = A(I+A) +B() KEEROFEHISHETELLDT,
ENDDO NIMVETELL
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NIMVEEBRE T HIKFRR(3)

#l5 g=10 )
DOI= 1N THMOSIHDRIICEREDHH>TH.
IF ( _() LT.0.0) THEN eBgE AR XN BV EEN A B D
THma ERGIETEL
B() =S+ C(l)
ENDDO
fle DOI=1N N .
IF(A() LT.0.0) THEN SHOSEORICLI SOERHHD
ELg =A() DTNIMVIETED
$=DI()
ENDIF
B() =S8+ CI)
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AV I DHIRN 7 MVEIERETER 3 RIS
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AAMHKRENERIERL T, AZPAAELZ LY

S=10 /[ ~NIMVE

DO I=1,N — Sh&L—7

IF (A () LT.0.0) THEN
S=A (1)

ERE ENDIF

WK () =S+C(I)

ENDDO

DO I=1,N <[ o
— 5 ) —

B() = WK()) 2.0 ==

ENDDO
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| HEERAIMVEHERE

® EDFEETRINIMNUETEEWNEERINHEDORVINIMUVED AT FEL:
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DIRESSICEDDHAEE
- XOANRZ - RENIMVE
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RN VIEIERE(2)

| XOANIEZ
J—27055 L AV EBER DL A—
DO 1=1,99 DO 1=1,99
A(l) =2.0 => B()=A(+1)
B (I) =A (1+1) Al) =2.0
ENDDO ENDDO

TDEENIMVETSE, B(1) ~B (99) DIEAET2.0CH>TLES,
CHEIBIBZBRIC, V—TADNDIEFEANRERDZEICKY,
NIMVETZREIICETETS
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LR VIEIHERE(3)

| 8SEM-T0H—EfL

=709 5L
DIMENSION A (MN), B (MN), C (M,N) AN INCEDERDL A—
DO J=1N DIMENSION A (M,N), B (M.N), C (M,N)
DO 1=1M E=>> DO 1=1,M*N
A (1J) =B (1.J) +C (I1J) A(J,1) =B(IJ.1) +C(J,1)
ENDDO ENDDO
ENDDO

W—TRNIMVRIDBEVRLEDESIC, BBEN-T%2—ELTS
&L RIMVEDHEESSICEDHS
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RN VIEIERE(4)

| SE-TDANE L

J—=AR7095 L4 A NLFICEDERDAA—S
DO J=1M DO I=1,N
DO I=1,N DO J=1.M
A (/#1.J) =A (LJ) +B (IJ) > A(+1.J) =A (.4 +B (1J)
ENDDO ENDDO
ENDDO ENDDO

DO I=1. NTAYMMEL & SETBE, BFIMEERRA BT AL
TELL,

W—TEANBABE. DO J=1 MON—TICBL TREFBRA 5<%
URIPETES,
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LR VIEHEEE(S )

| SaATME

J—27095L A NLFNCEDERDL A=
DOI 1N DO I=1,N
Al) +B() WXm =A() +B()
CW) +D <> =>  Wy@)=cQ +D()
WRITE (6,%) X ¥V ENDDO
ENDDO DO I=1,N
WRITE (6.%) WX (1).WY (1)
ENDDO

W=7 @EEPEIIIC, NTMVETEZERENIMUETELLERS
HEFENTLBIEG. NIMVETREL SRR EA T RELER A (SR EIL .
AIRERER B ETENIMVIET B,

CHEEUERTHNIE, (ERERT] (EDHITIEWX, WY) Z2(EHTS.
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RN VIEIERE(SG)

| REXRIMVE

(KTEBERFIVIE1T
DO [=N, N+100
A() = A(+K) + B(l)
ENDDO
Vs

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

NIPNAEL 72T—F
ELSE

NIPNAEL G0 T—F
END IF

)|~ W

DO I=1, N
A) =B +C )
ENDDO
e

IF (N .GE. 5) THEN
NIPNAEL 7T—R
ELSE
NIPNAEL Gl ' T—F
END IF

KEERHDVIN-TEHARAT, RIMUWETEZHESH A NTI
BlchHhSLEVMESR . RITHRICKTFRRDAViIIVN-TREZRN. XTIV

(Ea—ReRITIIHIBEDERET S.
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AR VIGHEEE(T )

| 2/0BENRH

" 1R kfﬁ /e 8
DO I=1,N DO I=1N

S=S+A () IF (XMAX .LT. X(I)) THEN
ENDDO XMAX = X (I)

END IF

(A ENDDO
DO I=1, N

A()=A(-1)xB (1) +C ()
ENDDO

EICENDER -S|IAEARICFEIHY ., BEREANIPIVETELL
%ATB AN FDFRIBING—THBIIEZRAL. FHEAIH
Vi HEAWBIET NIMUEETTD.,
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RN VIEIHERE(S)

| MV —T DARIIAE

JY=2A7095 4L AVNAL FICELBDER j’ﬂfau*égk
€ A= TA=22
DO I=1, N DO I=1, N
DOAJ(T1,J§1 . DO J=1, N DO '|‘1§‘*g )
ENDDO => oo ,E> e
B(l1)=1.0 SMV—7  ENDDO — &1t
ENDDO 38 o =1 N DO 1=1, N
B ¢ B(1)=1. 0
ENDDO ENDDO

NIMVER, BRBICIERARIN-TEXTMETEH,
HUDN—-TEZDNCRENTEZEICES T HMUDIN—TICETENDIND
NIMVEZTTS
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IR VIEHEEE(O)

| V\-TR&

JY—=RA7095 L

DO I=1, N

ACl) =B(1) + C(I)
ENDDO
DO I=1, N

D(I) = SIN(E(I))
ENDDO

AVNLIICEDER DA A

DO I=1, N
A(l)
D (1)

ENDDO

(

) +
IN(E (

1) + C(I)
N (E (I

B
S )

AV 17 FRIURYEBLEREF OEBON-TEER LT FE=E. RUBIKCRTE
EBRTDY A X ) eF OEHDERINAR L E—DICEEDTRIMUET S, Chel
—7Ha LS, (-C hopt ZiFEL7=LETTDNB)
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RN ZMIVEHERE(10)

| BiXo-Trma

JY=AR7895 L
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
i)
AVNLIICEDERDL A—D
DO J=1, N
DO I=1, M
A(l,J) =B(l,J) + C(l,J)
D(I,J) =E(I,J) X F(I,J) + S
ENDDO
ENDDO

131 71E, RAUEIROEIK. V-TREHNERL TV NIERETSH.
BICHZIKDRLZERIXPIN-TBE. thOXHHEIEMETELL,
ER(ED=HICIE, BRANEUHIKOEI. V-TBELZEHRETEIIIIH LN,
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HiRNZMIVEHERE(1 1)

| 1051 RAICEBARIME

Y—RA7AI T L
DO I=1, N
CALL SUB(B (1), C(1))
A(1) = B(I)
ENDDO

SUBROUTINE SUB (X, Y)
X=SIN(Y)
END

=>

AVNAFICEBDERDA X =D

DO I=1,N
B(I)
A(l)

ENDDO

SINC (D))
B(l)

SUBROUTINE SUB (X, Y)
X=SIN(Y)
END

AV WEFAT S avlc -pi ZE8ETBE. 171/ REAVELGTFIAEFREE, BU

HUTICAI 21V REAT S

VW=7 RICFHRZOFRUVHLA SN, REARICAIMHEZTTS.
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(A INAL5AT 3> -R5. -R2)
o EQIV=THNIMVILENT=H?
o EONHERINCAATTRITENDD?

| ERVYRB
® HRRNIMUVETIT o7 V=T DERERD)—A%2TD)—ATOIF s
E2—-SLTRT (V15473 -R1, -R2)
o ED&EAICN—THERENED ?
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wmERVANMT)

FILE NAME:t5. f
PROGRAM NAME: sub
FORMAT LIST
L INE LOOP FORTRAN STATEMENT
1: subroutine sub(a, b, c, d, z, ix)
2: real, dimension(100) ::a, b, ¢, d, X, y, Z
3: integer ix(100)
4: V-————- > do | =1,100
5: | I call sub2(x,a, b, I)
6: | y(l) =c¢(l) + d(l)
7: | S z(ix(l)) = z(ix()) + x() + y()
8: V——- enddo
9: end
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WmERVANM2)

o =T EHHBNIMIEEShBIES NIV EThEVES

V- > do I=1,100 fm————— > do I=1,100
| a(l)=b(l)+c (1) | print % a(l)
V—— enddo tm———— enddo

Q=T O—EHNIMLENZEE

V- > do | =1,100

I a(l)=b(l)+c(l) NIMVEARBTOWMIBH HBITICIE
I S print % a(l) “§S” HARITEND

V——- enddo
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mERVANM3)

B ENRIMVELBE (1)

real a(90), b (90), c
V======= 3(1:90)=b (1:90) +c

BRI ENIMEL RS (2)

real a(90), b (90), c
integer d(90), e (90)
V= > a(1:90)=b(1:90) +c
| d(1:90)= |nt( (1:90))
V- e (1:90)=d (1:90) +1

FHEEBHUAI 21 BESN-RE
| call sub2(x,a b, ¢ I)
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Ba.NV-TOR/EIR “=" TRRS
(X

V—7RBLTV3EaIE. TDFEHE
DWW TV"TRIREND

171V RASNEFEDHBITICIE
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wmERVANMAE)

*BEN-TH—ElLEh’IBS

W= > do J =1,100

| k=———=> do | =1,100

| a(l,)=b(l, Jd)+c(l,J)
| k ———- enddo

W———- enddo

o= DANBRAAITONIEIGS

X=———- > do J =1,1000

=2 do | =1,10

1 a(l,d)=b(l,d+c(l, J)
| +———- enddo
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EEVARN

LINE FORTRAN STATEMENT
subroutine sub (a, b)
real, dimension (100, 100) : :a, b
do j = 1,100
do i =1,99
a(i+1, j)=a(i, j)+b (i, j)

enddo IW—THRANBZISNT
enddo /
10 )= ek ROME R O E

. !CDIR NODEP y’4 AR ey o
do j = 1,100
a(i+1, j)=a(i, j)+b (i, j)
enddo
. enddo
9 end

~NoOOOoOrT AP —
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| ROMVEE
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| X' 9EA
o N7V 7MNEREIDEIG /NS H ?
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FDLEHN-TRHPEBICENES, RTMUELEWIZSHEL,
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60
RYIMIVIEER

100

NIMVEIC K B1ERER LLEZ S 0fE ERE
RIMVEE 50%. SO 2(E
RIMUVEE 80%TH. SHFDIEEEIR4.615

LA ESEL,

NIMETT R LB E{LZT 57013,
NZPN AL FEE BTFELRY 100513 DVFS




NINVEE

A
A\

ANF7RITLERS ANZ8R | NIMVEGSTERITRELES
Ts X o

A
v

NIMVEFLEES AHSES | NIMVILERS

A

>

) Ts Xa/B
< = >
o RIMWEE SRR LLE=Ts/Tv=8/ (a¥(1—B)+B)
B: RIMVERIEOMERER ELL
Ts :AHFRITLELEZDORTRRM RIMVERHE=  (Tsxa/B )/Tv
TV :RIMVRITLI=EEDRITHR = a/ (a*(-B)+B)

—RICANIMVERZIERICKROIZEIIEETH 78,
70977 LETRBINIEER (PROGINF) ICRTEND. AZMVER
FE(BB )(NIMVEHEHRITESNEIS)TRATS.
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XEBYT 0 ADMMEL

| SX-ACEDXEVIEEELD/=H128F DI IDSBRENS,
o BlRONIICHLTHFUCO—K RN H AT 4E
® Coredk7=W)16ENCPUR—M IS, EREZH/NMNISROBE1F— 516

BB E&EE NI
Core Core Core Core
CPUR— Tport |
DS ,_’>( Port )30rt Port
AE) Ry k
D—ODEHE
X\ )
Ny \/ A2/ AN/
a(l) -+ |a(16) a(l7) | --- |a(32)

a()EREZE/NRREDOERINET DE, VEDDNUVIZIOERT DI&H
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NS

I BROT—2BEAR—DIN 7 -R—ON A% ERTILEORRIC
&Y, F—RELEMEEENME T I IIRE

(a) CPUR—MRSE
CoreRDR—FK—hlcO—K - AP DER
DERL/;-EEICRETS

(f51)
real a(256,10000) b (256,10000)

doi = 1,10000
a(1,i) =b(1,1)
endo do

ESlabD1.RTEDERHH256THS.
BEID1TRTEOHFFAHN-TATAET
HY, 2RFTEOFFRAHIN—T OHRVELICL
7eH>TIFDOEMLTLBDT, BRREEERE
256 DFRBANIMVERY, CPUR—-MREDH
RETS.
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LJ'FO)J:')&’J'—ZT%E’J'%
CPUR—PMREHDFRELTIV\DT5r—A
B &5, OpenMPIiF{LEh/=7
A7 7 LDERDEAIHMSERIC
Rl—I\9(C70vALIET—A. [H
—NEER, AOF7EREEND
FAVTSRBRLTWBEZILEICRE
95
R7atAD, I=Fki=kR—n/\»
IIcEERBRL7Z2ALTW=5—A
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Fa—-=2JNFIA

PROGINFIGERA 57077 L2 D IEREZ 3R

707717158, FtracelgiRH S, Fa—=0JIFN\E
FHR(GTN—F B ERIR

NIMVEEZER A B—D DS, Fa—ZJTNE
V=7 R UETINZRR

Fai—= 7 DEiE
NIMVEIRRITOEA
*J)=A70T 7 LDEE
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PROGINFiF R FIH

| setenv F_PROGINF YES %7=I& DETALTR®
® SX-ACETIE, BfBETHESNTL\S(DETAILORTRHI)

xkxxxx Program Information Xkkkxx

Real Time (sec)

User Time (sec)

Sys Time (sec)

Vector Time (sec)

Inst. Count

V. Inst. Count

V. Element Count

V. Load Element Count

FLOP Count

MOPS

MFLOPS

A. V. Length

V. Op. Ratio (%)

Memory Size (MB)

MIPS

|-Cache (sec)

0-Cache (sec)

Bank Conflict Time
CPU Port Conf. (sec)
Memory Network Conf. (sec)

ADB Hit Element Ratio (%)

.

0. 429530
0. 428730
0. 000722
0. 428555

240708300.
117679817.
30126031456.
10741743662.
17179869321,

70555. 034495
40071. 535281
255. 999986
99. 593282
256. 031250
961. 444965
0. 000040

0. 000061

0. 000016
0. 109435
19. 954172

A EHNDEMN?

FIGNTPIR, NOPNERE,
NI ZYIMERIICIEH

| W=TRIE+a25?

= | ROMVEEEIT+HH?

AEYTIORAERED
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FERNIMIVER

| —EONIMV GRS TERAZITOEHRERNOFME
| OEDDANIMVEGRT. BR256RZEFRTDHHEAZITS

F

DO | =1, 300 : :
A= A1) 4B (1) gfﬂﬁ éﬁgﬁg:m;ﬁmm

ENDDO
e

FEHYRIMVR (256+44) /2=150

PROGINFOFBINIMNVRDRTH 256 ZHEHASZLILFL
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707717165 HRDIFEN

> sxf90 -p test. f -p EIEELTIINTN+D
> a.out
> prof a.out
® @ S @ ® ®
%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 func15_
12.8 20.80 123. 34 ev_cdexp S xFADFAE
6.6 10.64 133.98 40 266. 0 func23_
9.9 8.86 142.84 15000 0.0005 sub12_

D:2HICHDHZIFiRFBOCPURRIDEIS(%)

Q: FHEOCPUKRFRI(T2)

Q: FEHHSDEEDOCPURRE(TY)
@D:FHROFHLEH(-pEHRELEVFRPIATLN-FAHLTRRTESALL)
©:—EOFEHLEOCPURRE( ~ )

©: FHROAODRBR(I—VFHNIEE. BRFEICHFMENS)
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70771716 RDOFIH

(1) proflc&dRTDLGIDFHE(EH-HTNV—F2) ICEE

(2) FHLBOXRTREAKEVFEK
B ORNOBLIN—THRIMNUETETV B D ERE

oy RIMWEENTUNIE, W=7 BOGAE R
(SBAN—TOFT. AIMLENBN—T OEE £ )

= RIMUEENTOEFNIEA MWL ORI % i85

(3) FRH

LEAHAKREL, BLELBORLT

—>
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&5 14 sERF T BE : Ftrace(1)

| 7095 LBETEICEIER IR

BELIL %

X

X

FTRACE ANALYSIS LISV

X

] BFHLAEZOFZLESEL
OWETRRIEEDEE

1E]570)D EXCLUSIVE TIME

Execution Date
Total CPU Time

X

: Thu/Jan 15 15:52:50 2
: 0:04 38”876 (278.8

sec.)

PROGINF&ERIL

N

- N

PROC. NAME  FREQUENCY EXCLUSIVE AVER. TIME MOPS  MFLOPS V.OP AVER. VECTOR 1-CACHE O-CACHE  BANK CONFLICT  ADB HIT
TIME [sec] ( %) [msec] RATIO V. LEN TIME  MISS  MISS CPU PORT NETWORK  ELEM.%

sub5 15792 271.375( 97.3) 17.184  843.1 2.3 18.77 136.0 4.106 7.603 27.078  0.000  0.000 0.00
sub3 1616 2.779( 1.0) 1.719  842.7 2.3 18.77 136.0 0.042 0.078 0.278 0.000  0.000 0.00
sub9 1178190 2.184( 0.8) 0.002 11087.6 0.0 97.32 100.0 1.737 0.000 0.000 0.972  0.001 99. 85
sub10 1178190 2.004( 0.7) 0.002 29645.8 96.1 99.14 250. 0 1.282 0.000 0.000 0.919  0.000  99.86
main_ 1 0.380( 0.1) 380.484  281.8 0.0 0.00 0.0 0.000 0.001 0.004 0.000 0.000 0.00
sub2 1235 0.151( 0.1) 0.122 16496. 3 0.0 99.06 250.0 0.151 0.000 0.000 0.059  0.062 4.33
sub1 1235 0.001( 0.0) 0.001  3950.2 0.0 96.43 250.0 0.000 0.000 0.000 0.000 0.000 0.00
sub7 1616 0.001( 0.0) 0.000 129.6 0.0 40.00 10.0 0.000 0.000 0.000 0.000 0.000 8871
sub4 16 0.000( 0.0) 0.018  799.9 2.2 18.74 136.0 0.000 0.000 0.000 0.000 0.000 0.00
sub8 16 0.000( 0.0) 0.013 1954.5 0.0 79.84 10.0 0.000 0.000 0.000 0.000 0.000 0. 64
sub6 16 0.000( 0.0) 0.000 10685.6 11.1 98.52 250.0 0.000 0.000 0.000 0.000 0.000 4. 80
total 2377923  278. 876 (100. 0) 0.117  1138.1 86. 8 40.44 160. 4 7.319 7.683 27.360  1.950  0.064  95.09
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&5 14 sERF TR BE : Ftrace(2)

| 2-¥iERY-var
o FOY5LORMNEBAOMEENVAMESICERTS

PROGRAM HAIN UFOFHEORTTHENS
' Al at
CALL INIT iﬁ@%:ﬁ]iﬂﬂﬁ
CALL FTRACE_REGION_BEGIN (" U_REGION") CHARACTER * (x) NAME
CALL SUB FTRACE_REGION_BEGIN (AVAME)
CALL SUB FTRACE_REGION_END (A4#E)
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 ) 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
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&5 14 sERF T E : Ftrace(3)

| EAAE
% sxf90 —ftrace test.f90 % sxf90 —ftrace test.f90
% sxftrace ( setenv F_FTRACE YES)
a7 DET
1T, AL MF1LIZMIIC ftrace.out( BIFTEER 7 71V )DMERREN D
EEEIE

~ftraceif B CAV//NTIENT=FF|H S-ftracelgsBLLCayNrhEni=F
HBZ2FUHTIES. BFUHLUBEIAORMZEEIZFUHLUEDOFHEDOEEETE

HWESALEELD
Bl: subi.f sub2.f sub1.f D&% ftraceTI /S
SUBROUTINE SUB SUBROUTINE SUB2 (¥, Y,2) ~ TIMLZI&®E. Ftracel ARl
CALL SUB2 (X, Y, 2) X=SQRT (YkX2+2%K2) Sub20 RIS R ENY
END END sub 1D EETEIRICSUb2 D15 ER

ERATEEHIRTENS,
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NEC Ftrace Viewer

| 553 4 RERRAR I RE (Ftrace)IBEV 7 71HANVICRRTB=H0Y -
ORI - N—F U HGINHREIRIRER AR, DELEII7HRIA TR TEEY.
o HENFI{L#EEE - OpenMP, MPIZRIAL7 095 LDALYE - 7O R BN
HREIRREERICINETEZETY.

NEC Firace

File Chart Table Help

= ProcessBreakdownChart | ] MPIC hart 53 Process Selection  Function Selection = O
200
100
180
170
o 160
~ 150
w
z o
=
a 120
w110
o 100
3 w0
b1
¥ 10
£ s
a0
30
20
10
0!
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
MPI Process in loop
W ELAPSED TIME m MPI COMMTIME  m MPI IDLE TIME
[ ProfileTreeTable 33 Column Selection Table Setting = (I
PROC.NAME FREQUENCY (#) ELAPSED TIME (5 EXCLUSIVE Tl AVER TIME (ms) MOPS MFLOPS | V.OPRATIO (%) AVERVLEN | VECTORTI| |
= Total 19301830 410,08 496128 0.26 939545 2683.02 95.77 193.07 ZZH
b mpl_win_tr 19200 12592 1685.97 87.81 23200 0.00 6335 4191 1
b lagrange s 1436 2940 429.78 299.29 257459 17585 69.96 5481 k
P lagrange § 1436 2898 41335 287.85 2555.15 180.85 6963 54.84 1
b lagrange_y 1436 1850 268 62 187,06 258022 25510 65.18 60.44
b lagrange s 1436 1865 26619 186.77 258615 255,34 65.14 60.44
b restart_ove 32 2740 18267 570831 27162 0.00 3557 64.00
[ 1660AAN 1a5a 165 71 nin 4575358 7978 a6 aa a1 7an a3
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NEC Ftrace Viewer

| NEC Ftrace Viewer®fERFEICDLT
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1. IRIR (XY —/Y) D#E(E (ExceedDIZR)

| 7 b R2o o AORILY
® Exceeddit2 &l
® IRKEHDEE)
> RIPRABIVYITRIRENDA=Z21—HS “Openin Terminal” %8R
e ZOvbhxIoR2AOIL

! W61028@frontod: ~
= MREIE
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1. IRIR (XY—/Y) O#fR (XmingDiEH)

| 7 b R2o o AORILY
® XmingD#2E)
> TFEARTH70%95 L 1~ Xming 1—T Xming 1 TXming%# -
> WindowsIRIETl3, £EN1TRERXAV/IN=IXmingD7 /A HRTEND.
® TeraTermMiRTE
> E&fﬁ: 1—T SSHEERX 1T VE—bD (X) 77V =3 IOFTV9EANTOK
> XeyesAY /R B ET, BHEREHNTETUVIMERL TTF S,
e OyvbxrkeioAnv4y

MRN=IHSNERAIEWindowsIEIR TXmingZ{#EFRAL =I5 S2HICLTLET.
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2. NEC Ftrace Viewer Q2 E)

| GUI EAEORT
o ‘WIATARORFT
Xming24 R IHMHILE EH), NEC Ftrace ViewerEHHA RTINS,

JL(Q) DA ED(W) ALT(H)
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3. 771D A H

| MHAEE O LI A= 1—TFile JhSRIRT B ftrace.out ZBiR
®Open File

JEEL 7= ftrace.out HELLIE ftrace.out.n.nn Z1DRAIAAET

®QOpen Directory

JEELEFILIZMIE T ftrace.out HULLIF ftrace.out.n.nn %
STCHEAIAHRET.

X ftrace.out & ftrace.out.n.nn HAELCFILIZMNICHZIBS.
SRAPIAMICKIMLET.
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3. 771D A H

| V7 WVISMPRITDIB A (1/2)
eftrace.out 771 IV D HIAH
> File j—»I Open File j S8R &1AH 1=\ ftrace.out Z:8IRLT
FOK 3T

eeeeeeeeeeeeeeeeeeeee

sssssss

ssssssss
DDDDDDD

cccccccc
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3. 771 IVDiEHIA

| U7 WVISMPRITOIRR(2/2)
oGUIEEADRFI(4SMPEITNDFER)
»>“Process Breakdown Chart"€—RK

NEC Ftrace

File Chart Table Help

] ProcessBreakdownChart §3

150

-
ra
L

-
o
S

EXCLUSIVE TIME (s)
w -
=} o

ra
L

W cal_fuvw$l W para_kjrotate W cal_ftyl mdft2$l midft251 mpara_overlapfix mcal_fuvws7?

Other Functions

[ ProfileTreeTable 53

SMPIEFTAtEAZ ED

,riﬁg,r%*&ﬁfﬁn—:éhid— PROC NAME FREQUENCY (#)
v Total 442256
= cal_fuvw$l 400
=~ MPI Process 0 400
Thread 0 100

Thread 1 1loo

Thread 2 1loo

Thread 3 100

[ para_kjrotate 400

[ cal ft§l 400

P dft2gl 400
Poidft2g1 400

P para_overlapfix 604
TP nnn

Color Selection  Metric Selection | Process Selection | Function Selection = B

ELAPSED TIME (s
143.48
18.64
18.64
16.64
16.64
16.64
18.64
51.42
8.59
6.71
474
1556

[ —
]
1

~ EXCLUSIVE TI
324.33
7431
7431
1861
18.58
18.57
18.56
51.38
34.24
26.73
1887
1555

Thread

AVER.TIME (ms)
0.73
18578
18578
186.12
185.76
185.66
185.57
128.44
85.61
66.83
4717
2575

]
]
2

cal_fuvw$2 = cal_fuywsl3 mtdmap33 m cal fuvwgla

Column Selection Tahle Setting

MOPS MFLOPS WOPRATIO (%)
2696851 14262.94 99.50
5099521 2935388 9968
5099521 2935388 9968
5090052 29299 32 9968
5100040 29356.87 99.68
51027.30 29372.37 99.68
51052.90 29387.12 99.68

1944.39 0.01 8915
34277.73 18972.91 99.69
12511.09 5709.46 99.36
16824 98 785389 HEEE

180783 0.00 96.70

AVERWLEN
248.38
24811
24811
24811
24811
24811
24811
234,92
248.02
253.34
25345
20278

4
[

=0

(]

D)

BOVVITIS7%
ERELTRETEET
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3. 771D A H

| MPIRITOIBA(1/2)
eftrace.out.n.nn 771V DR FAIAH

>T'File ;] - Open File ;D S5k AIAH 7= ftrace.out.n.nn H$H D
7AWV FERIRL T OK 2T

v SmElE, MPI7OEAS0) frace.out 771NV ERAHAADIBEEFICLTLET.

v 170 AR EITERTESEBIIBRE, TV7N/SMPRITOB S 10ES5IC7O0tAICHGL
7 ftrace.out.n.nn E?EELT'Fé.

uuuuuuuuuuuuuu

% Xming X
21| | ¢ | eme | nome | we1028 | sate || ftrace sampie || MPIprace
Places o A Size | Modified E|
@ Search
@ Recently Usef
(& we1028
Desktop
[ File System|
@ rrarr
& = 3
s & 20:08
EFt
HTO—F

ccccccc
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3. 771D

Ao O IA

| MPIRITDIBE(2/2)
OGUIEEDHI(16MPIRITDIER)

» “MPI Communication Chart”®—K

MPIIEH TOER T ED
HREERNRRINET

Page 65

File

Chart Table Help

- NEG Ftrace Viewer

MPI & ELAPSED TIME (s)

200
190
180
170
160
150
140
130

] ProcessBreakdownChart | ] MPICommunicationChart S]l

Process Selection  Function Selection = B

4 5 5 7 8 g 10
MPI Process in loop

W ELAPSED TIME = MPI COMM.TIME ® MPI IDLE TIME

11 12 13

14

[ ProfileTreeTable E@l

Column Selection

15

/i

B0V ITIS7%
BERELTRETEET
~_—\

~ELAPSED TIME

HHVELAPSED TIME"IZHE>TUWVET
A, EFEICITFEF +#&+FRHELAPSED

werl TIMEIZTEYET .

PROC.NAME FREQUENCY (#) | ELAPSED TIME (s| “ EXCLUSIVE TI| AVER.TIME {ms) MOPS MFLOPS | V.ORRATIO (%)
Jotal | 19301830 41008 496128 026 9395.45 2683.02 INEsTY 1
N_ﬂ 19200 12592 1685.97 87.81 232.00 0.00 63.25 4191
b lagrange 1436 | 2940 1 429.78 29929 257459 175.85 69.96 5481 0
b lagrange 1436 | 28.93 Il 41335 287.35 2555.15 180.85 69.63 54.84 1
b lagrange 1436 | 18.60 | 268,62 187.06 2580.22 255.10 65.18 6044 |
b lagrange | 1436 | 1865 | 26819 186.77 258615 255 34 6514 6044 |
D restart_ovi 20 2740 | 18267 570831 27162 0.00 3557 64.00
b interfare 0 TRANARNN T 14549 | T1R5 71 nin 45753 GR TA?R AR 748 a3 N




1. BYRERE:A)FNA—-ROAVINL IV ERETT

| BN
o RIKDTOIS LDIEEERIRIETS.
| FIE

® aVNALIV(VAPDTEER)

o RIT(HBR, EaEDTER)
| F1LoM)

® practice_1
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2. BHE R EERIT(Ftrace®dFIA )

| B8
o 4 EEfZITY —IVFtraceZ{El, REISHRZIRANT 2.
| FIE

® *)—AO—FNfEIE(Ftrace_RegiondiE A )
o aAVINMNA T arnBIM(-ftrace)
o RT(HER, HaEDTEER)
| F4LIM)
® practice_2
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Y EEF1—=29

| Fa—= DR
® aAVINASAT a3y
- RBE{ELANIVDIEE
- 121 R
® HRTT
« RIMVEICEE S 38R 1T
o XEYF7HRAICEETBIERT
® )—AO—K{EIE
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AVINLFATa (1)

| RBIELANIVDOIEE
® -Chopt
BRARORE{LNIESLIUNIMNVENIRZITOIEZ2IEET 5. RE{LNITES
SUONRITMVERIBICRH{ERAZESIZEEDH DT, FEHIUE.
® -Cvopt(BXEfE)
BRARORBEILWIEZTL. MELANIDOAIMVERIBZTSCEEIEET S,
® -Cvsafe

RE{CNEBELUONIMNVERERZTTIH, BERZESFTREMEDH S EEIT I
LT3 e/ET S,

® -Csopt
RARORB{LWIBEITL, NNV EMIBZMMIETACEEIBEET D,
® -(Cssafe

KIMMEBEEMLL. BRILUEERERENSMELALT ST

® -Cdebug
RI7TO5LDTINYIE{THICEEIEET S,
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AVINAFATa(2)

| EREn1517 RRAICLINE

DO I=1, N FUNCTION FUN (X, Y)
A(1)=FUN B (1), C(1))+D (I) FUN = SQRT (X) * Y
ENDDO END FUNCTION FUN

-Wf,-pvctl fullmsg ZIFET d&ickl). BITFTOXv—SHhHAEIND

f90: vec (3): testf, line 3: AIMUVELTELLIV—-TTHD.
f90: opt (1025) : test.f, line 4: RBE{LZAEI 2B IFHLHH S,
f90: vec (10) : testf, line 4: V=T F I3 EIIXLEENIMUVERT LT HFHEunHDIEESN

@ AV NLIWRFTary -pi ZIEET B
‘ &l FUNB 21 REASH
-pi IEERRDIAVINM7DERAA—S J:%E)l'—7li’\’7l*ilrﬂ$éhg

DO I=1, N
A(l)= SQRT (B(1))*C(l) +D(I)
ENDDO

f90: vec (1) : testf, line 3: W—T2HENIMNVLT S,
f90: vec (24): test.f, line 3: W—7DEVBLEZRAS5000ERET 2.
f90: opt (1222) : test f, line 4: FMBUHLEZr 517/ REALZ,
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AT

HINT

| RIMVLIETRTT

ICDIR A7 %3y [, # 73]
ICDIRR #7¥axv [, #7¥ar]
ICDIR[BEGIN | CONT | END] #7733y [, #7332 ]

o ICDIR I31~5#7H. ICDIRRIZ 1 ~6HTBICE =R TR
(FhBS FaxbeslEh?D)

o ICDIRIFE#EIcD#. ICDIRRIZEZHSES2TIC.
BEGIN~END X ETNREETHMELS

oNODEP :SRIIEINERICELYH LN
oLOOPCHG/NOLOOPCHG : W=7 ANazxz{T>5/1Tb%L
eouterunroll (PIR=7oO-)0%1T5
«ON_ADB :ADBZFIHY 3
oVECTOR/NOVECTOR NIMVEDRIRETS /LB
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HRTOHBAICEBINIMVLE

| NODEP}E=1T

Y—=A709F L
DO I=1, N A (X (D)) DIKFERABATANIMUEENLLY,
ACIXC)) = AUX()) + B(I) -Wf,-pvctl listvec ZIBEI B &lckl), NIMV
ENDDO {LZ{T5IEHTEDD. ..

-Wf,-pvctl fullmsg @I B LicLl). BITDOXve—ShHAEhd

f90: vec (1) : testf, line 5: W—7L2EEANIMVLT S,

f90: vec (24) : test.f, line 5: W—7DEVBEL ¥ ZRAS000E{RET S,

f90: opt (1036) : test f, line 6: L2 :BL TEREIN/-EEZSEBL TL\5HEH
H$H3. (nosync/nodepZiEEITNISRE(LETS)

f90: vec (26) : test.f, line 6: List Vector=/7O@EHEHEL TXRIZMIVEZTTS,

"V

|
[.)go : 51 Noﬂ EP EFIIX () DfEIC, BEELEEROLOILH
e bH>TNBLSIEIERTNODEPEEA TS
ACIX (1)) =A(1X (1)) 4B (1) AN h gL

ENDDO (fll: IX(D A 9,3,24,1,5,7,108,...)
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HERITOEAICEBIN—TROILEK(SX-ACERIT)

| SX-ACETRRRARIMV - ARFIR7IRADN=TE, BRIV - Ei
7IEADN—TTHNE, BEDFHFHEELL.

Loopl 27 +———> doi =164
o EARYKNIL 28: | ledir noloopchg
—J)L—7E25600 29: |V-——— > do j = 1,25600
® RRSARTIEZR 30: || diGi, ) = d1(i, )+al (i, D+b1(i, el i, J)
—65ERRUT VLR 31 |V— enddo
32: +——— enddo
e
Loop2 36: X——> doi=1 64
o Bw/ARIML 37: |+—— > do j =1, 25600
—J)L—TE64 38: || di(i, j) = d1, j)+al (i, j)+b1 (i, j)*c1 (i, j)
. ‘El‘ﬁ tx : _____ — > (=]
77 W e RESIEF IR DBE,
: enaddo SX-ACEf=ENV OB AR A E X
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.%
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 loop1 (SX-9)
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 0.00 loop1 (SX-ACE)
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 | oop2 (SX-9)
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 0.00 |oop2 (SX-ACE)
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=—’-

outerunroll3g 7= 1T

| 4Eouterunrol#5 1T DIE A fil
o BIaDAEUFIRAN /Ml Blth, BELHTHICES
o BRUBIB2ONEROMEDHB

24 do j=1,n
25 lcdir outerunol =4
26 do k=1, n
27 do i=1,n
28 a(i, j)=ai, j)+b (i, k) *c (k, )
29 enddo
30 enddo
do k =1, 2048, 4
ledir nodep
ledir on_adb (a, b)
do i =1, 2048
ali,j) =a(i,j) +b(i, k)% (k i) + b(i, k+1)%e (k+1, I) + b (i, k+
1 2) ¢ (k+2, J) + b (i, k+3) %c (k+3, i)
enddo
. enddo
31 enddo
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3. BHRERE: outerunrol¥g =TT

| B8
® 7)== O-V 7R RTOEVNGZIERT 3.
e 4777 2—7 20—V E1TS.
| ¥l
® *)—AO—KNDEIE
® aVNALIV(VAPDTEER)
o RT(HBR, EEEDTER)
| F1LoM)
® practice_3
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ADB( Assignable Data Buffer)

| ROMVF—2INy 77V TBEEICEY, X BVT LA EELL
| 3515 DBEEETRIFTAE

EFO ADB#ZE )
XEVF77EA AEYFHBR

NINMVL I A%
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ADB®DOFIH

| V15 13ADBEFIATACETERILHY RiASHSEIFUIHL THE
BJICON_ADBIETRITEIEETBIED, ANIVMVIRE SRR THIES T
75)EENHAABEICE LV TADBE{FERAL S XRILETOTLS.

10— do j=1,m AeSlad 2R HORFR
8: |V——- > do i=l,n | o . Hiki-1THBDT, 27T
9 |l A d(i, j)=a(i, j)*b(j) + a(i, j-1)*c(J) Ea))b_jtzﬁﬁbflﬁv
Lo | Cnddo B0 ERHSHEINS

(EFIAEHY) DT, O
8 vec ( 1): Vectorized loop. IN1ZI3ADBICERa%zF
8 vec ( 29): ADB is used for array.: a DIEEIETETS.

| ADBOBE(Coredh7=t)1MByte)&WIEETIEMIDAEENHHAZ
VISR, BHDSINVI7II7FTBT—2ICEN) LEEEIS.
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NIMVEHLEICE DS (L

| VECTOR/NOVECTOR$E 17

o E#DEIIN FFDON-TEBINIMWIEDIHET S (VECTOR)
M HFRELLL (NOVECTOR) CL%iERETS

M=MIN (N, 2)
ICDIR NOVECTOR
DO I=1, M
ACl) =B() xC(I) +D(1) % E(I)
ENDDO

FIAIETM 1, 1FZZF2ICUHIBV/EO ICELFIRAEHIFOTIVBIRS.
NOVECTORZIEEL T. R7MUWEEMIEL 7=F5H % FH KLY

® AUVNANRHCIN—TRASLUTOIREICIE, 2 1R IMVEETT
HLEL
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V—RA7077LDEBICEZINIMVEEDM (1)

NIMVETELOIIL-T NIMNVERIBELRIV—T
DO I=1, N DO =1, N
IF(X(I).LT. S) THEN THASRBHIlCLIER F(X(I).LT.S) THEN
T=X() ENBLSICERTS X
ELSE IF (X (). GE.S) THEN ELSE | |F(X(l).GE.S) THEN
T =-X(I) > T=-X(I)
ENDIF ENDIF

Y1) = Y() =T
ENDDO TIXEH/EN LU ENDDO
AHLALL TRUTERENS |

-Wf,-pvctl fullmsg ZIFEI B LlcEl)., LTDOXe—IhiAZhD

f90: vec (3): testf, line 3: NIMUELTELWWIV—TTH D,

f90: vec (13): test.f, line 3: W=7 RENCEBDA—INNYRHKETES,

f90: opt (1019) : test.f, line 5: AAZEMHRL RV BLTERLL(EZSE LTLV3,
f90: vec (21): test.f line 5: AZMUVEARTTDKEFEERDHS.

f90: vec (21): test.f line 7: AZMUWEARTTDIKEERDHSB.
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V—RA7A77LDEBICEZINIMVEEDM L(2)

Y—=A7095 L
DO I=1, N
IF(A(I).GT.0.0) THEN S BBUEBLRBICEED>TESR-
ELS.ES‘ = $+ B(l) ZSREINB3=H  ANIMNVELETEEL
$=8+C(l
END IF
ENDDO
e
DO I=1, N
IF(A(Cl).GT. 0. 0) THEN
T=8()
ELSE
T=C()
a0 1 BHNBO?/OESISHEESTI0

( Y—AEEBERIDEICLY) }
-z?

ENDgo= S T RIMVEERD
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V—RA7A77LDEBICEZINIMVEEDM L(3)

J—=A7097 L
DO 1=2, N X() = X(U-1) ... lcAI8IVE%ZFE
EN)éé(l))—( (I=1)+Y (1)) *A (1) +B (1) =4 2K EEESSD0. ATh
METEEL
e
DO 1=2, N

X(1)
ENDDO

X (1=1) %A (1) +Y (1) xA (1) +B (I)

J—AREERTHE. ERBO/7O0EFA
X == £ X(U-1) x &
[CHEETIDTNIMVETES
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XEY7 L AERENHE(T)

EINDER -SRITEGLLZEROTIEADBLEEL
* 2"RUBRTP /LRI BEMEET

(CPUNR—FEEE X YR Y, T—258 & 1)

« YARTZ7RA(X (X (1)) DESLESR)ISHBIEE7/7E2A
(X (2%I+1) DESLESHE )KV)EL
(XEYZR v, T—O5E S RIS W)

— =
+ W=7 ANRAT, BINEROT VANV EHRTBEIICERE

- BINETO—RTBAHIFHELDIIICERE (2'Of5EEEITS)
» DA 7 A EDLWHAERERICES

ELVOTTETHEEZNE
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XEVF7 7 AEREDNEF(2)

W= ANRAT, BIBRVERTIELALLDLSICEE

DIMENSION DIMENSION
A (1024, 1023), B (1024, 1023) A (1024, 1023), B (1023, 1024)
CALL SUB(A, B, 1024, 1023) CALL SUB(A, B, 1024, 1023)
END END
SUBROUTINE SUB(A, B, M, N) SUBROUTINE SUB(A, B, M, N)
DIMENSION A(M N), B(N, M) If‘> DIMENSION A (M N), B(N, M)
DO J=1, 1000 DO 1=1, 1000
ICDIR NOLOOPCHG DO J=1,1000 | NZL/LAE
DO (=1, 1000 NIRFILAE AW, I) =BW, 1)
AW, 1) =BW, 1) ENDDO
ENDDO ENDDO
ENDDO
ITTARIMIET DL, BESIABD7Z7EAD JCANIZMIVIET 2L, BESIABISEGEED
1024 EFBRUICEY), ABYTVEAKEED 7oAl B,
BT 1024 ERRU
MEFHS EE 0.146msec

i ERER7I7EA:
1-YRE 0.001msec
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AEVT7 7 A ERENDYE(I)

EDLTHRUT7Z7EALLSIER. RUH2'OEHICES L
FOICEIIESERE

REAL A(1024,1000) REAL A(1025,1000)
DOI=1,1000 —> DOI=1,1000

AW, D =B 1) AW, D =B 1)
ENDDO ENDDO
ESSUA, BOF77EAH 1024 BRRY EESIABOT7 7t AH1025FRRYV
(&b, EREET &b, A NETID
EFDSE(E

IR :© 4.108msec I—-HEER : 0.255msec
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4. ZERE:-BEAI /71 RH

| B8
o BElM 71 READAT 3/ DEWVEEIBRFTS.
| FIE
® 171 REAMDIEREDTER
o ANTLIV(VAPDTERR)
- RIT(ER, HREDTER)
® 171 RAEDMEREDIER
o QAVINCIVADV)TIAAT a8, BaAVINCIV()AMDIESR)
- BRIT(ER, HeEORER)
| F1LoM)
® practice_4
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5. BB TIwR>177V0FA

| BN
o TSI 7 )DL EELTRRT 3.
| FIE

® VNI IWVAVV)TDIEIE

® aVNALIV(VAPDTEER)

o RT(HBR, EaEDTER)
| F4LIM)

® practice_5
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HEINIMUWEICEITDEEFRA

BHRERLE, AT L TREEFHFED S,
HBSORBNRETST—SOBARICE. AHBEFELITEL S
"Sjﬁ”ﬁ“ VS (1:256) = 0.0

b0 “ D0 1=1, 1024, 256

O st D VS (1:056) =VS (1:256) +A (1 :1+4255)
b =D £ono

S =25+ vsum(VS (1:256))

vsum IRV A2 T—2D A EHAT
BDHMBNIMVINESR S LE

NIMVEL 7= DOR N IR F
s VS(1) =A(1)+A(257)+A(513) +A (769)
BIBETTES, BIE(S=SXxA()) VS(2) = A(2)+A(258) +A(514) +A(770)

PHALE (A (1+1) =A () +B (1)) THR :
RORARBHRETILN B3 VS (256) =A (256) +A (512) +A (768) +A (1024)
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