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B OE. FABRALHEAFH ARG AL AT AL At i rdearx FEAEARS. A
BIKBEIBAREARERTFRE RET —Acache A RPHFt AN HERGEME A M.
AR FEE P~ AT MRTEHTEAR S PHAPHEMA LR PHBERRG T L E ARE
HATHSWEBINSAFITH BB cache HARPRFAFTALARKERG B 6.

XA IR HIR M ;Cache A B X ; MR BT ;I8 A RN AT

fESAS: TP 311 XMERIAME: A

0 3l
BHETEHPOHEARVE R B RHH

m

EER . BHEAZS5EFXRBRESAXNTA
MEEKERFE. FTBRFRH NI EFARE

HPC WEEARBAZ—. HTFHHTHENE
G B ARMINAT R RO E At (P EARBE
RE)MER RERENENES, ATEC Z
Y ERABHTFLEL ERREEXAR
EAERFRIRRERLTEERKNE 28
EKPAEFTHEEERAFRNLERESF, B
HT-HRATEFRITEREROFRMFATRE
FHEXEHERTEN ERSNETHE, L
¥R, URIEE.

1 HEkEs

1.1 Tk RB S %

EHGRFRIUTP A TREBENIFRE
FHATHA RS, RITLAENBREENES
EHREEEBE D AT I TLAFGRT. &
HEXMBRAEFTLENTHBR TSR 5817
HEN—# FTIT RN RERERKES
WHHEETMBEFRENERRT L, BN X5
% 1 & 3£ i #i ( Loop — Carried Dependence ) [a] B.
EE BAKEFET RILAELR:

7% 5 19 :2008 - 10 - 20; 41T H #5:2009 - 01 - 11

(1) E# K@K M B - LCD (Backward
Loop — Carried Dependence)

DO j=2,N

/"' A(j) =A(j-1)%2.0

ENDDO
XE, BT AG) KB T h R ERPHR&4
BAG-1) ,FTURNEZERAFTHERER
BRI RAELRST.
(2) AR A TEFREKH F - LCD (Forward Loop
~ Carried Dependence)
DOj=1,N
A(j) =A(j+1) 2.0
ENDDO
HFAGDKETERIBUATHBEREHN
AG+1)FMET—KERTHIHTE, Bilkd X
EEERPOERERTERIFREF RS
(3) B FEFHKH O - LCD (Output Loop ~
Carried Dependence)
DOj=1,N
A(L(j)) =B(j) +C())
ENDDO
HBFRNAMETHLGOREIEELME,
WHEALG) =L(12) =7 KER, BARKAN
A RE AT B4R 8 R 45 — I R A9 S . 35 X I 4L
EREBBFRES  RLAE /DL
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(4) 5 MFEERHK# A - LCD (Apparent Loop -
Carried Dependence)
DOj=1,N
AQ) = A(L())) +C(j)
ENDDO

MFXMHER . TFLERETHLG)RR
F LR 1E O B — b, PR g b WLOE FR R AR L. BR
EBFAMBFENTHRIFEBRGAFERER
B, & W R/ B AT B Tk,

1.2 BEYEXRBSIHFTIIR

T SR, 156 B R M R o B B3 R
B ST E LR,

EBTEHHE QCD“] ( Quantum Chromo-
Dynamic) B o, KR M, & — 4 K&k
JEHEBOERE. BMER FARE AR 24° x32 H4,
HEBLEDLTEE 4GB WHE M B, WA oT LAXT
H#GTHBABEURRBEKRGERE, IR
nF.

M, TR R:

M =M
HiE

n=x+(y-1)*nx+(z-1) *nx*xny+ (¢t -

(z,y.8.0,0,0),(x" 5" 5" t" u"a") ?

1) * nx * ny * nz,
RIFIE n 8% L =n/(NCPU/2), LB 5] M',,
Hei=1,2,--,L;j=1,2,,n;k=1,2,-
(NCP/2). FREMATLUE V=M - g 3:474LA
V= :, '8
V;=Mf,j 4
Vr’ucpun:M-N.fm/z ‘&

HTFEEMOYEEXH,

4
M, 4 =888, ~kY [(1-v,) ,U,(x),8, .
w=l

+ (1 +9,),U,(x),8, ]
=I+M, + M,
FRM -V=V+M, - V+M, -V IHERE
A TR 2. R T7 ik, % QCD KMBE
BSR4k B, BT LASK AR TR 5F M0 Ho. Wik GE R
m* 2 fix.

£1 QCD XIRHHER R i%i o) Mk (SPP2200,8 4 4h 32 78)
Tab.1 The test for cosmically matrix reverse of the
QCD( SPP2200 ,8processor)

ZERWHM CPURfE/s Wall Clock B (d]/s SO
109 5322.8 835.7 6.37

R

MR AT R 31T BOIE 2 # JE R A AT
Bk A K LR () BB BT LA B I

2 BREAENHNAXREREBFREE

—BREEIFTILP RS MO EE A SBF
ERBEEEF" (Cache) MR HEEXE FR
# Cache MiFRIEEHEHER MK EHEER
REZ BEEREITHE ARSI E4HENF
AUARF BOAESENMABERLER
Cache.

FER W FEATULR F H REAY & B ZE 3R o, Cache
ERERAEZELBBNEEMN T0% A4, Bk
AT (R IE7EiE B AT it B8 Bl 3K Cache i LA EFE 2
# & Cache B9 FFi % (CUR Cache Using Ratio) i
ES:

#£ Cache AR FERBM T, HATIHEVKE
R ] LRl =R K -

V,~V,*(1-CMR) = V, s CUR (1)
RV, V, FHARRFTHENG T REE N
B ¥ {H % FE ; CMR fL%& Cache fit % 3 ( Cache
Missing Ratio) ,3f B
CMR = (Cache it 5k 8}6] ) /( CPU i8] ) * 100%

(2)
CUR = #§4 BT B W B/ V7 (5 3048 B 5 » 100% 11

(3)
Xt CUR, BAIvf U X HE M, IET ST ENMY
EEBAFHEIAN 258N RENZER
FE T Cache Z P, B AT LUSEE W N £ Cache
FHENMBESMEENKE, BLELHES
BESMEEHRBEBE, W KR Cache i F| A
ZOBEE, BB NE R EE B

3 ESHHITEAR

3.1 #HSRMT
FABFRITPHELSEIT(BRE) &
AREEZEBEMNGT BB TEHE KER
KMTEFRRIF 4 F1'°. £ BB BT B
FEBFEREPESE THREFK LR (5,
BE R BIEES) L ANLAZILBELR
NEAFHAKXRITHEIEERTER, Bk A X
00 B R4 3R R BT
3.2 RRRF
T FEZERERFERIFTRT, NZERA
HEHERNMESANTETERRENES
FHALCBURBRENTEEE L. £HTRE
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i, B3R B FF - — MR 57 B B 10K 2038 4
BTk, AR R I B R ik 4 L IFFT4L, L
A 5 76 TC B8 K 11 5L T 48 BB AT
DOI=1,N
A(I) =A(I) +B(I) =C
ENDDO
BATTLAE RGN
pPOoi=1,N4
A(D) =A(I) +B(I) *C ;A(I1+1) =A(1+1)
+B(I+1)=*C;
A(T+2) =A(1+2) +B(I+2) »C ;A(I+3)
=A(I+3) +B(I+3)*C
ENDDO
EZBRFT, M TEAMRABEDZBREF
ERERE, B EES FHTAE. UBLYE
BT B R —QCD F ) Monto Carlo
B(Fo0 BFEU ) .
BEL
INTEGER ,PARAMETER  ;: N = 1000000
COMPLEX(16) ,dimension(3,3 ,N) ::w,u,v
w =0.0_high
DOi=1,N
k=j(i)
DOjl=1,3
DOj2=1,3
DO j3=1,3
w(j2,jl1,i) =w(j2,j1,i) +u(j2,j3,i) * v(j3,
it k) ‘
ENDDO
ENDDO
ENDDO
ENDDO
BEFENEER FREE wu,vy BEF
BRA. G TE@EREDY w EERSBNEH
WARPFAEBTRS, BRI EERERPH
BRI E NI RENIAT. e, RINEFRE S5
BRERABHER i WART, E4MNB2~-4EH
WHGTRF ATE L RBFRERMTER:
w(l,1,i) =u(1,1,i) «v(1,1,k) +u(1,2,
i) *»v(2,1,k) +u(1,3,i) *v(3,1,k)
w(2,2,i) =u(2,1,i) *v(1,2,k) +u(2,2,
i) *v(2,2,k) +u(2,3,i) *v(3,2,k)

w(3,3,i) =u(3,1,i) »v(1,3,k) +u(3,2,
i) *v(2,3,k) +u(3,3,i) »v(3,3,k)

Mk BE, T w,u,vy BEEES, R
AEFHEIT EFLRITHE-AWHA
TTHRERBIHBREMEY FURTER
ESHEHT RNITLUEE WKL RS BB
BAMYHBEERS FHFRE v EENETT
HTEHGE .

w(l,i) = =eeee /* JRw(l,1,i))EEH
*/

w(2,1) = e /* JRw(l,1,i) WER
K frenernane

w(l8,i) = oot /* B w(3,3,i) NER
*/

RERMNBIATESEBF ISNHNBFEF:

INTEGER,PARAMETER: : N = 1000000

real(8) ,dimension(18 ,N) ::u,v,w / * EFHEH

HEBE XM MM R L RE A RATEHIR

B %/

w =0.0_high

DOi=1,N

k=j(i)

w(l,i) =u(l,i) = v(1,k) —u(2,i) *v(2,k) +

u(3,i) *v(7,k) -u(4,i) *v(8,k) +u(5,i) *

v(13,k) -u(6,i) *v(14,k)

w(6,i) =u(1,i) *v(6,k) +u(2,i) *v(5,k) +

u(3,i) *v(12,k) +u(4,i) * v(11,k) +u(5,i)

v(18,k) +u(6,i) *v(17,k)

w(18,i) =u(13,i) * v(6,k) +u(14,i) = v(5,k)
+u(15,i) *v(12,k) +u(16,i) *
v(11,k) +u(17,i) * v(18,k) +u(18,
i) *v(17,k)

Bl RMNB—/INEFRAERT 1L
W ATHIE R, P & BRI, B A
BE(UKBE) S TE. ERAANTHIE:

(MHEFFFHAH 18 A FHEBAFEEK
BXE;

Q)EAPH BTN TFHAE 12 KEE, Hilk
BROBTEN;

B)BREFHEEEREK 18 + 12 =216 K.
3.3 Cache HAESHFRFENX

3R Monto Carlo M BFELHAE SR HF



24

EXNE XTHOABRFRH TR SHR 83

791 CUR = (27 #3)/(27 %4) =3/4=0.75, &R
A5 ®IHATIE CUR =216/234 =0.923.
ZRERFHEILAAREE REWB BT
BN EMURERIER2ZP. ZRER (Y
RN EBER)EA, TRELSEHFTAUK

RS Cache RIAR(HANT 5% LH) 8
B AT 4k ZEOHATIH B AL LR BB B
EEN25%EANRR, BT RESEIHET
HFREFTEABRFHABRERORELS
BH.

2 QCD Monto Carlo {5 & H1THL Mk
Tab.2 The Monto Carlo code test for QCD On parallel computers

. - ﬁﬁﬁ%?ﬁ A HATH EK4HTRE
/(k-ABT /Mflops Vy/Mflops  CUR/%  V,/Mflops  CUR/%
Oringin2000 AR IEE 2 390 39.8 10.1 170.9 43.8
IBM SP2 SR 4 1500 214.7 14.3 736.5 49.1
InfiniBand W8 A HA 2 4400 403.2 9.2 1820.4 41.4
[3] DONGS,WANG W. A parallelization test on SPP1200
4 ZFRiIE

X FREBNE HPC RERHARANRKIL,
WRBEFTHENNSTHEECRS>BHEEE
MREREEKEHAE L, TixdEALHL
BAFRABERBH ZEES. EEMENK
H (BB RPN, A R 4885 6 S8
HABE) B R, R s AEFRFEARL
K Cache AR MME, BILFASHMELRR
GAREHAHFTHEN EHTRBE, RS M
17 I 1K 478 R 2 U RV MO AR R I DA SR B 4 2 5
LR, ATEEERR T — TR HF
ITHRBFNTRENRR.
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Analysis and Study of Methods on Parallel Programming

WANG Wen ~vyi', ZHAO Jian - jian' , WANG Ruo - yu®

1. Institute of Parallel Processing Technology ,Zhongyuan Institute of Technology, Zhengzhou 450007, China; 2. Network and In-
formation Center, Henan University of Electric Power Workers, Zhengzhou 450051, China)

Abstract: Parallel programming has close relation with the parallel comﬂuter architecture, so its complexity is
far larger than serial programming. The paper introduced the concept of data decomposition and loop ~ carried
dependence etc. , and presented an approximately relational model between cache using ratio and the parallel
computer effective speed. In order to excavate the instruction — level parallelism as much as possible in the
program and to enhance cache using ratio, namely effective speed of parallel system, the paper also presented
a method of how to split and reduce the degree of the data dependence in whole computing objects, with the a-
bove — mentioned model and an instance.

Key words: loop ~ carried dependence ;cache using ratio; loop unrolling;instruction ~ level parallelism



