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Abstract  The OpenMP Application Programming Interface (API) is an emerging standard for
parallel programming on shared memory multiprocessors because of its ease of use and incremen-
tal approach to the parallelization of sequential programs. At present, clusters of workstations or
PCs have been becoming the mainstream platform for high performance computing. It is increas-
ingly attractive to develop OpenMP system based on cluster which combines the programmability
of OpenMP with scalability of cluster. The OpenMP program could be written in both loop-level
parallel style and SPMD style. The SPMD style is not easy to program while the loop-level style
is easy. Unfortunately, it is necessary to program in SPMD style for high performance on
OpenMP system based on cluster. In this paper, some directive extensions have been illustrated,
such as data distribution directive, new loop schedule scheme, etc. and these directive extensions
have been implemented on our OpenMP system based on cluster named OpenMP/JIAJIA. Exper-
imental results show that the performance of programs’ version written in these directive exten-
sions is as good as the version written in SPMD style while the programmability is as good as
loop-level style. So it is an effective programming style to program in these directive extensions

on OpenMP system based on cluster.
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B2 5 3% 35 Fortran,C/C+ + B &g BTG & 2. 0 ik
1 51 = AT R Se i % OpenMP (1§ 3 B 48 #5 2 41 *f

OpenMP J2& 24 Fif 3¢5 22 47 i 047 9 B2 19 Tl
FRUfE. A L T34 B A& 15 f1 HPF 45 9147 4w 2 A AU, AT
FOAE | SCHFHG R AT e B g 1 AT o M A A i A5
OpenMP BN IFAT R P B it IR Al 2 —. BT
PURE R 48 i T H P f Lo s FAT 7 s P 4 1 5 5L IE
BN ER A AT ECE 6. AL OpenMP & 48
TEHLRE LHRME T OpenMP i H IR EL B4 6 T HLEE
[ AT 4 LR OpenMP 1 5 g #2 k% H BEAT BIF 52
FEARAT B Ly,

HAETHLHE OpenMP % 4t £ % F Hl 8+ DSM
(Distributed Shared Memory) & Gt 7EWLEE_F 4 38 1)
2% NUMA (Non-Uniform Memory Access) 28 4 1]
AL 3L AT % BT K OpenMP B2 T 5% 0 5 51 1
DSM & F7EHLEE i3 17, T OpenMP 45 i 2 41
% UMA (Uniform Memory Access) 44 il & i) , B
£ NUMA 254 AR 13 & Y RE I A5 5 L e ) 2 1E
A SE IR R B LR R S8 F. OpenMP 1Y 4 R 451 X
FEAMEHF R M SPMD(Single Program Multi-Da-
ta) W i g B2 7 2, A A6 B 907 X g R A B i
SPMD J7 = 4 T FRIXE . 9K 10 2 7E NUMA 45 14 41
e DARAS R PERE P L SR L SPMD J5 A0k T 1
R o3 s AT 45, R R S I A A DL
A,

ASCEEXTHLEE OpenMP RS8R R T —4
fAJ HLAY OpenMP il 4 i 748 6 45 & 35 19 8048 40
A i 4 e TS 3 A0 A A ST 0 Y 706 BE A
B 45 2 LBS (Locality-Based Scheduling) Fil LBDS
(Locality-Based Dynamic Scheduling) , 3 7EF AT A
S HLEE OpenMP & 48 OpenMP/JIAJIA | 47
TSEEE. R IR R BT L R X s S e g 7L BE
PAF THEARY I A0 5 e v, X 3k1E T 5 SPMD
J7 A Y B PEBE. A 2 A A PLEE OpenMP &
45 OpenMP/JIAJIA; 55 3 5 B EE 1R T3
JE DL K AP H BEA 5 5 4 1 R ERE TIN5 58 5 1 2
AH G TAE s B i AR ST S5 18 TR R 1) TAE.

2 #Hl& OpenMP &%

2.1 OpenMP
OpenMP Frif g LT — A48 G BE ] 5 | 2 191
IREEAS 1 o — Ry B &, 7T DLy AR 7 B TT K

A L = A . B EP OpenMP ARB & 1

OpenMP C 2.0 #iE. OpenMP fi /61 & 45 11
AI R AE AT R T R B T R A A 2,
FEAT AT AR 52 ) RO B 5 5 AR D ] S
OpenMP & ¥ 19 317 H 2 i parallel il 5k
ik AT HLEL SPMD 75 e Z 4R Lasfr. TAREIL
LT TR AT 55 R 4 LA 55 T 2 A 2R TR
17,845 for, sections, single. I {F 3 2 | 5 7] DA A1
—DIAT R E T — . B s B H T TR IR AT IR
TTEF s B8 R 5%, F 24U $E threadprivate il 5 Al
— BE A B s X R P 9 F A, W private, shared.,
default, firstprivate, lastprivate, reduction #l copyin
Fm). A 2 R 3 2 AL HE master, barrier, critical,
atomic,flush Fll ordered. OpenMP 1] J& B BN 34 15
Ap i B AR T B B A AT R P B TR AT
il OpenMP 2R H fork/join J:47 #0478 2. 58 A
HATE M I R RS TR 2D R AT LA ] 24>
HATE M, A L E AT R fork/join 2R,

2.2 JIAJIA &%

JIAJIAM 2 A S8 % IF & ) — 4> 46 T Home
AR DSM R e, >R I 5E T 90 A o7 7 e il 22 A —
HHE POk B — EbE. JTATIA IAE #4181
XERLT NUMA 250, 1 JIAJIA & — ot T #8
A — AN Home 45 55, 2k FRAIL Y A 1o A7 fiff 4% 53
& Home X 3 F1% A4 Cache X 4. Home X 38 F 5k
FEHUREE Home 45 &2 A O N AF L. Y 40 B ML TS
5] Home 4341 76 A Hi (4 R — &6 43 2o 52 g A2 i, H
T A M 5 () A 5 25 Ab B AL VG 7] Home 43 A7 7F HiAth
45 5 0 DUTH I 7 AT AR R AF L R U] )
A H KA Cache . 38 24 — > LAY Home 25 55
Fo € J5 L B0 2 R A2 L BUHE W) iR Home 43 Al X 2
¥ )1 BE 2 AR K. JTATTA SR T 0] DL 32 1 5 il %K
PER) 4R Home 431 I i B2 42 1 jia allocO). JIAJIA
AT 5 BB ARG AT i vERe .

2.3 OpenMP/JIAJIA

OpenMP/JIAJIA Z2FATA C F L —1FF
JIAJIA FIHLEE OpenMP & 4t. OpenMP/JTAJIA #)
AT JIAJIA 7E HLRE 1 42 i A9 36 52 47 6 5 1o, fs
OpenMP T2 Fr WS 055 A0 B9 JTIAJTA B2 R 7E ILRE 1
iz 17. OpenMP/JIAJIA £ T A0 #5 Ji—IR 4% i35 4%
OMP2JTA FIHGE & 19 JIAJIA 1847 R )5 v,

OMP2JTA FEE 4 OpenMP i J5 5 e 15 45 1
JIAJIA B ¥, E W F 2 TAE R RIE OpenMP K iF
SCHE B SRR L b 3RO AT DB AR BRT AT PR B
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OMP2JIA S £ % K T Stanford K% 1) SUIF i
Ve R4, SUIF J& —ZhReuk K 0 R 36 BT ik
P55 Y 2 P B At B R 42— KT /N A O AT
2 BT MO AZ 8 S A G 13 0 A ARG Ak Yl T L AR A
J. OMP2JTA %5 145 25 A4 phy 0 3t 28 1, AU Oy 4 1%
il S R R B Ak B R AT A 55 AR L PRAT B R
R, o R R C AL BT E AR R T AR R R
PR T B G PR AL B AR GE. 53 A T JTATIA SR
SPMD #4742, 8 T IE i OpenMP 19 fork/join
PATE L RATY 7 T JIAJIA RGN iz
SZHF fork/join PRATHE SR,
2.4 HEANX

OpenMP F= 24 W 4 2 07 =X . 4f0kL BE 19 76 24
g7 X ORURLRL B 9 SPMD 5 XL 6 3R 4 5 R
OpenMP fy— B 3 4 £ 77 3, & 20T KAy 11
Y IATYE, — M2 o ¢ £ pragma omp for”
il 5, FF O R kAR A B 2 A &R R AT AT
SPMD J7 20 —ModLURL B JF 47 1Y 2 A2 7 20, 2R
FH“ # pragma omp parallel section” il 5 JF & AT 5%
YIFATIE. SPMD Jr 2 14 5 s 2 SR R R s AL AT
e DA IR SR R AT & T 72 SPMD
TR FATPRE B 72 A FEALIE] 53 A, O K 43 A B AR
W B AL R, S T S OpenMP 2 )3 £ B2 18] 11
AT L7 B Fe T 5% pp IXOR S MGE AR — R 1
K= XS, o) — RN L a5,
TRAENE Iy Kb, B 3T o 45 1 B0 S it
155 7E AL BRAL 1) B9 &) 435 T A2 SPMD J5 R, 72
BTG 257 5T B Bt B AT 55 e Ak B AL 1E] Y Rl
43 T HL 5 A PR Ak BRAL ) Y58 AR PR — i ke
K HI SPMD J7 = g F2 LU A 30 9% 05 =X R MEAS 2. S BR
., SPMD 2 )37 KU T4 B AL B 1.

M T8 DSM TEHLRE b4 38 (Y 3k 22 77 i il
G K MUT NUMA G54 77 HUk BEALAS o P9 A7 LE i
H N AFIRAS 22 33 gl (A5 52 IR AT & T 5 D U R
HE T OpenMP 5 HE o 3 A 4 Ak H4i 43 A i
T DR A A P 9 g 2 5 =X L S BB 6% 42 1 B0 20 A
LA B AT 5530 3 RS2 A AT 25 3T 5. i e SPMD J5 X
T P A T R o R A AT 55 Ok S AT
FOPA. I — Ok UL, 7EHULEE OpenMP R 48 1,
SPMD 72 J5 2 LUl B0 FE 7 i MERE = 7 22

3 HiIiER OpenMP IS B

3.1 HESIAHS
OpenMP Hr S5 XF UMA fl) 3 52 77 4% 25 4 i

SE 1 AN 25 eI 3 AL AR T 7E NUMA 2544 /Y 73
A AL AE A R Ge b, i T U5 0] A M A7 i 4% L 5[]
AR A A A AT 22, IR B 0 A ™ E R e PE R T
BEF 2B CC-NUMA & g8 JL-F- 851 A T Sl
Gy SOk P B OpenMP 5 M, 5 I SGI™ Al
Compaq'’ 1Y F 4t 5. X L6 55 4 7 A i) 5 K88 43 A
HPF i 451 k. 307 DSM R G ULEE b 4t
T2 CC-NUMA S5 i3T50 6. 73X Ao HOB &
(B G 325 OpenMP g B2 AR AL, M PE fE /1 B
ok, B0 U1 20 A0 e o A ] L X R
— 5 & A T F CC-NUMA 4584 19 First-touch
B B o0 A R AEALRE V- 5 A 248 AE R ST 500t
T R R ME 5 s o — 7 THD X ol P W45 4 % 2 0 L
R SR Y B Al A 2R 0 B R B R RO R AR . FR
TG A 2 A5 ) ok 7 & OpenMP A 1, i 153 72
J 7 24 ) B 78 25 05 Home HH A 43 A 0. 3K
fIT7E OpenMP/JTAJIA w52 B T 2% 80408 73 Ai i .
TR A G B A

B 3 A ]S U B B ) S 1 B X R AE A 2 R
Home A 73 A1 2 20, 1% il S 2 BE R T 4 Jmy 3 =
U5 G2 RATSE T N EE B B €/ o I 1 S WIS SR A= R
FR BT AT  FoAT 2 T B 2H 09 e v 4 L T LA 1
AR 2R

# pragma omp distribute (array_name,layout_mode)
layout_mode :=BLOCK |CYCLIC|CYCLIC(chunksize)
Had ,BLOCK F W B4 array name $% 5 = 4
KB A B A EEHL b 517 CYCLIC (chunksize)
B B B & YE ¥ chunksize K/ L) round-robin
75 AR AL BEAIL 6] 496 2R 73 i (7 52 3 op 64T 00X 5.

CYCLIC WZ&7R L CYCLIC(D) )5 20 A 1434 il .
double A[10241[1024],B[1024][1024];

# pragma omp distribute(A, BLOCK)

# pragma omp distribute(B,CYCLIC(128))

1 bk S Bdl A R B /R /NVER R SMB,
FEECA T 1024 A 0T (R BT R/ 8KB). B
DA b ) 5 00 800 20 A 1 0 P 1 i i (MR i S
B PAMEHY L, X P=4).

p——
-~

|
(2) BLOCK J52t

(b) CYCLIC 7=t

K1 SRH] distribute il 5 B9 £ 43 A 15 B0
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1 () R B A DU 4 4% BLOCK 75X
SIATTER 45 51 Home WY 43 A 15 000, RIS 1 SRy
256 DU ATAESS 25 0 b2 2 oA el s 1 B K
RAEHE. B 1(h) Rom B4 B L 4k ¥ CYCLIC J7
T 7E 45 45 514 Home H 1 43 A 155 B0, 453 R 43 il
128 UL, RIS 1 ASFI%E 5 4> 128 TUAMETESS . 0 b
55 2 RIS 6 > 128 WUMTESS /L 1 b AR HE.

R B S AT S 2 T E R S —
AR S LA U R 43R B 33 X6 T S 80N 1 R
FdE ] CYCLIC 43 A B AUR AU Ry 1 i P i A~
[A] 81, SGI 241t T Distribute_reshape il 53 32 BL 8L
2 T R POBAE 53 A A 5L AR T X e
TAEAG G A T RE BT AUBCA L R U T R R
FIATEIE — BT FE 51, BT LAAE 3 il 52
Ry B . 5] 4 - 00 46 A S B AN BE £ A% 5 - malloc
2273 e HLd 5 38 515 | A BCH AN BE A i) 5 5
S5 AN HPFO R ME T Align 145, 7T LUFI R A4 75
B BRIV T 2R WS B[] — 25 S AR s P X
X T4 BTN P A B2 TR B ERAE PR R R AR A 4
Ab . S T R WL AT TE OpenMP/JIAJIA H
P distribute reshape il 3 Fl Align il .

3.2 BIMAEERTE

OpenMP $2 4 1 = 5 A998 20 0 B2 AL, A 45 50 25
P (static) .3 2518 J& (dynamic) . il 5 4 £ (guided)
S AR 3 2 ] i A S I 25 8 B A
JEBAE o3 A B o3 A ) S A T AR 8 4 ) B
T4 25 5L Home ™1 (8 23 4 155 &0 45 6 B0 73 A i
S, FRATTHRE A A PR A SO ] Home W 808 Jay 8 14
B A I8 B 8L 20 LBS (Locality-Based Scheduling)
Fnzh 725 98 B A 2 LBDS (Locality-Based Dynamic
Scheduling).

# define N 1024

double ALN][N]

# pragma omp distribute(A,CYCLIC)
# pragma omp parallel
Iior(i:();i<N;i++) {

# pragma omp master

{for(j=i+1:j<<N;j++) ALIL] /=ALLs)

LBS {E&X

LBS & — Fft 3 T Ja o 1 10 7 2 ) B2 AR 5K,
X5 bR RGN IE AT B L4 ST RE ) AR TR Y
R ALEE. LBS 7850 M H £ 9 Home 7301 {5 &
A AL BEHL RT3 Home 4045 75 H B A9 5, S2 81
X Home T 99 A #1155, F A9 OpenMP
B schedule F/4) LLSZEL LBS, Hiuf k& X8

LBS_schedule_clause=schedule(LBS,LBS target)

LLBS target :=array_name | array_name ([ LBS_sub-

seript D°

LLBS_subscript :=expr| *
Hrp expr B FRIBN TG I scale * identi fier+of fset
HIAE 2K, identi fier & ¥ ¥ ) ZE &, scale F1 of fset
KGR AL H, PR B, expr FB R ER Y
PZIE AT ST 0% 4R B 2 TR A RS OC &R 5 « R
ANAE IR AT S 4E i B A Bl . E TR ARG S B
IUSZEF scale A 1 H expr w4 fE M. LBS F
) Ud B 4% IR B4 array name 7EALFEAL Home A HY
I3 A DU R R AT B T SRy AR 0 9

LBS #Y 52 B I8 B S ) Biats 2 A il 5 ok 2815
HAE W) i Home 73 A1 5 76 JE AT 48 2R 98 BE i, 1) H]
i 9 Home J0 A1 5 B R HE4T 3 T Ja %8 1 798 2R
B B I S PR AR P TS B B 43 A AR A
Hlj B9 Home ™, L 8 £ b BEAL j $HATEAL 7. LBS
J& — PR BLECHE J5) B 00 56 1 e 2 0 B B X, X R
X T B o3 A AN -7 B R ST BE 3 A A F
i, FH P AT LA Ao 0 A ] 1 ) e R P A Y
iy AR BER it 18] 2 S AE LU B3 AT LBS i
JEREA BT, FEAGI R B A S DL CYCLIC(D) A
K AEALFRHLE]) 7345 L R FH LBS ] B2 X A] DUAR 4 52
WA T

# pragma omp for schedule(LBS,A[; ][ * ])
for (j=i+1;j<<N;j++) {
for (k=i+1;k<<N;k++)
ALjILk]—=AL0k] AL L5
} }//end of for
}//end of parallel

B 2 SRHA LBS #EARXM LU RS

LBDS il E# =R

LBDS & —Ff & F J&y # P 1) gh 25 07 B =0, &
BLE T AR 5 i TR AR DL K g B R AN A
MG L. LBDS By AL A AR AT LBS 2 —H iy, BIS

XS Home H 84 (38 A & 1H 5. AP &
OpenMP 9 schedule T 8] LA 528 LBDS, Hiif i 4%
XA

LBDS_schedule_clause= schedule (LBDS, LBDS_tar-
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get, granularity)

LBDS target := array name | array name ([ LBDS

subscript ]) ~

LBDS _subscript :=expr]| *

Horft expr B FRIX KT I scale * identifier—+of fset
Bk 20, H A identi fier SR 1 3 45 il AE &, scale F
offset G R AL 1 B KR LBDS 1) Ul B 4 18 %
4 array_name M Home 40 73 11 Sk 47 5 T J #PE
A SR BE O B AR PR AHRAL S5 R granularity
RN Y BL 25 25 -2 2

LBDS Y52 BLAL 8 =20 . i 200 e L A Ml 9 E
AR L. LBDS Fr & Y 02 — 4> 42 2 24 36 1%
AL 55 BRI AEL i A BA B 19 4 BUE 3K 5 1% 42 1 4 o
FBNFUAS ). AR A Ak BEALEC H 8 k) 20 i P AN B
Horp s i DB LA H 0 A BAL. RS & B
A FEAIL 1] B X 0 5C FR b BCHE e Ak BEAL 1] 89 00 46
Home 73 A5 A K AR LA 5 1235 A0 T 1153 8048 =2 1)
IR B 555 O R R DR . A AR 1 9 B2 N, 4k AL SRR
SO SRS 7R AR M Home X380 9 A 32 40 28 47 3153
A7 AT I, S R AL BRI AT e AR A BE 8 AT
55 BAF 4 21 f - 1 Ak BAL I B B4 55 B B 2%
RT3 BB BRINT .

1. FR S ARAE IR 2R 00 R S 5 i A K TR 3R
ARE B S O 2 1) A R G 2R DL R B Y Home 231
B CH distribute 548 2 ) #4716 P18 B 2L 22 4E 55 BA 3 114
WhH AL s

2. AR B BN FEHLNR T A © B S5 B, U
granularity NIRRT, —HB B C WAL S5 BN = 0
REJa—, ACMIES BT R T AR granularity A%,
RSN

3. AR A B, M AL BEAL H C 04T 55 B oy At R B
BAF Hh 4 T AE 55 I 22 (9 4F 55 B (R4 55 B 9 Xof o 1) Ak 38
BLAE Ay e AT A BRAL) WA 55 B U granularity 35
AT E. — BB AT 55 BAD) S i 45 1R

P 3 02k I LBDS ¥ B2 A 20 1) 5. %98 B
A RBVIEIR A ¢ AT A 95 1 17
IF HAr B4R 55 R0 10,

# pragma omp for schedule(LBDS,A[i+1][ * ],10)
for(i=03i<1003i++)
for(j=0;;<C100;;++)

ALi+110 =i+

B 3 R LBDS ¥4 B4 = Y 1) 1

X F 4 A B AR PR L Al SR L LBS
H1 LBDS 2 AR 1 48 1. X F 45 9\ 2 A~ B0 /9 18 26 1fi
TP N G RACH A # T A Ok i U
W — NG R AL ORI R R T LBS Bk
& LBDS WERA. O TR m ke R MY
B 5 o B B A3 A AR TR BT R RS R OG
Z XA DL 5 X 4 B R O SR A distribute il
HeH ST, G SRAE HPF L R Align Hl $ & 0
Hn 5. T AE OpenMP/JIAJIA w34 528 Align
HS A B B8R A distribute il 5 2 #8 /0 fi 1%
Ji) A

4 M

FATHE OpenMP/JTAJIA w523 1 %48 53 A1 il
TR FNAE I B LS A SCHN T S0 8 A4
RUGHLRE 45 5 WA Intel PIIT 700MHz (%44
s  EAE N 1GB. 45 s B LA 100M B3 DL K W H.
¥ , F M & SuperMicro A A B DLE. 45 S 1ER &
4 Redhat 7. 3(Linux WA N 2.4.18).

AR T — 2o ) 12 ok B R T AL 4
SPEC OMP2001 i ¥& /K B4 F2 ¥ SWIM-'Y | Rice
K== OpenMP on Now i H AL A TH5 A4 ) &=
EAZFERR T GS B R AN 5t 2 AR P SOR DL A& 3K
ITACHERAES B LU 20 . A5 9% H
SPMD J7 UL K Bl 3 i il o iy L ES 7 X e
Fe, BN P 9 SPMD JRAS AT DIST hAS. & 1 80 1
BN IR 3 B R 1 DA K R AT AT I ] AR 1
AT, SPMD AR ) 2 2228 [l /0N, & 32 208 IR i@
15 9% W X, A J2 R A7 A 153 5500

X1 BEBSTERBITHITHE

By bt il Barrier 5 AT AT I ] (o)
SPMD DIST SPMD DIST
SOR 4096 X 4096 (100iter) 80KB 128MB 205 204 133.15
SWIM 1335X 1335 (120iter) 400KB 195MB 2405 1925 472,32
LU 2048 X2048 16KB 32MB 2051 4099 230. 10
GS 2048 X2048 8KB 16MB 2053 4099 336. 50
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TATMK T B A B HAE 2.4,8,16 D IEREAT Y
IJEATHATRE OL. 3% 2 RIS AR ¥ 19 SPMD #il DIST hit
AR B PHATAE B, 42 35 PAT BF 18] | Barrier B 8] 138 15
HOANE 2R EHL R T SWIM Z 4 ir A 12 Y
SPMD REAS 93 {5 5 4Bt DIST REAR 22/, X 2 %
JEH T SPMD 5 AUUT- 4 808 58 4 Fh A Ak R B
ASEAE. AT SWIM B SPMD WRA T & , 1 T 78 9
FOE IR AT T RAT J5 . — A b BRAIL #0752 5 A1 40
AL FRHLEATIE A L A SWIM Ay SPMD Ji A 18 15 &
BRI T DIST JEAR. 5548, SOR () SPMD R A
FE 16 A~ UERE A 938 5 5 DIST RRAC K, X F 22
T JTAJTA SR F ) — 630 15 00 A 8 il 1 1 1.

— A AR T ) SPMD RUAS () Barrier 500 12

It DIST A/, ik & X 76 SPMD JRAS 72 % G
BT DA 3 o K O & HE Barrier 208 3] &% 2. T AE
DIST WA H , 1 F Barrier B2 & 76§l 5 (A parallel,
for) SEEL P ME T IH & (HJ& th T 76 SPMD A,
WP I 2% op X 4738 15 A 75 Z A A Barrier 52
P AR FF 19 SPMD AR AT fE 45 kb DIST [l
AR B Barrier 2, S2FR N R B, RN 5 A9 Bar-
rier 0 H SR _EHO TR T B 1 B 140 . SWIM 1
SPMD hi A 9 Barrier 08t Lt DIST JitAs £ ; SOR %
ARFFF, LU, GS WA B B>, WE 2 ol &
Barrier £ H X5 2 77 09 nl 7 R M 52w AL K. il tn LU,
GS FJF7E 16 Dt B IE LT . SPMD A 1 1 fE Lh
DIST MRARA & KMt (LU K 16%.GS I 14%).

F2 MRER

2 SRR A 3 5 2R

4 A~ HERR I Y 0 K 45 R

8 A R g 0 3 5 2R 16 A~ HE R I (9 00 3 45 SR

T ¥

P 1] ) Birsr; " <‘(1%j/fE‘) P 1] ) Birsr; " <‘(1%j/fE‘) P 1] ) BTS ” <‘(E/IAE‘) L Isa<r:>1 " <‘(E/IAE‘)

SPMD  68.65  0.53 5.9 36.83  2.34  20.4  22.60  2.60  58.7  16.76  3.41  140.7

SR bIsT 60.08 L6 aT.6 39.96  2.15  60.2  20.65  3.04  79.6  14.37  3.66 105.7
SPMD  244.25 10.14  43.3  155.10 28.16  139.2  125.43 41.24  303.9  101.34 45.87  637.2

SWIM  DIST  263.06 20,06 513 16095 26,79 117.9 112,95 34.63 247.8 8450 32.25 5161
SPMD 124.33  8.14  19.6 76.67 15.72  61.5  80.05 24.13  147.1  88.20 30.01  319.1

o DisT 1087 1070 30.6 93.16 24.98  78.3  89.21 33.87 166.9  102.60 45.23  342.0
_ SPMD 172.46  5.20  17.4  100.96 11.37 52,0  76.72 19.22  120.2  65.24 22,71  259.3
©S DSt .93 712 sas 1193 2057 0.5 84.40 2618 150.6 7440 28.30  300.2

F:2,4,8 BAMBRIES DS A Bisfy — DR ;16 GBS RTEEN S8 EisfT PR,

FAN N 2 FRTAE LU AL GS IGE A &,
X B TR A B 0 R L R AT b G R
KXRAARK. LU M GS BIFES A P A =5/ 2 H
BV RE A BB AL X LU AL GS
M R AR K. BLAh ., th T AR ST 16 A4Sk R R
(B0 HE 2 e A6 8 s AT A R AR A FRATTAL
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