ZAEAT G T MATLAB AT T T A oottt 2

1 MATLAB FFAT T T LTI e 2
-SSP 2
2BABIFATIRTRE (PAITOT) oottt 4
7 1 ST PTSPS 4
2.0 1 parfor I S, 4

2.1.2 ] matlabpool %'E MATLAB ZEYR ...oovviiie e 4

2.1.3 B PArfOr-LOOP.....c.eoveeieeeieeieeee ettt 5

2.1.4 for-Loops 55 parfor-LOOPS M ZE 0 veive et 5

2.1.5 FHZIMAEL oo 6

2.2 parfor FEFP BTV E RN oo 7
2.2 L MATLAB BBAR oottt 7

2.2.2 BEURARTE oot s 7

2.2.3 JEIBRTE <o 7

2.2.4 PEREFEEE ...oiioeiee e 9

2.2.5 SEW MATLAB FAFMIFEZENE oo 10
BAEGHATIRFE (SPMAD oottt ettt 10
3.1 B SPMA GEHF .ooveeeeeeeee e 10

B L o AT e 10
SL2ATHFERT SPMA...cciiiiiice e 10

3.1.3 ¥ matlabpool A& matlab FEYR.........cooovvviiiiieieeee e 1

314 B A SPMA TBEA] ..ot 11

3.2 i1 CompOosites 1 M) B .. ..voveeeeeeeeeeeeeeee e, 13

B2 L T e 13

3.2.2 & spmd EEA) AR COMPOSIEE........voveveeereieeeeeeeeee e 13

3.2.3 A BREAPER spMd BITKIF oo 15

3.2.4 7E spmd FMIIEE COMPOSITE.........c.cvveeiriiiieieceieeeeeeeeee e 16

3.3 AT IREAL oo 16
3.3.1 A E vscodistrbuted B ........c.oooeeieeeee e 16

332 BB ATRIILL ..o, 16

3.3.3 A& codistributed ZZH .........ooviieee e 17

B GRFEFRTI ettt 17
AL MATLAB BEAR. ..ottt 18

342 BERARTE ..o 18

343 JABRIE oo 18

4 ZHRZIAEET matlab FFAT LRI IE AT T e 19

5 HFE [ TR S BRI FE TR ZAZIFAT I oo 20



v HF & MATLAB HTHE T AR

1 MATLAB 3H4TiHHE T EEH A

TEARRITFNRLAE SATT I A FH S/ 1R N R) el 37 B 2 R IR 7 3K, Al AT A A 40 A U O
AT TSR AR Y i P R TS I e X8540 AW R 22 A 328 AN 2 A2 PR S8

Mathworks 2> 7 JF & ¥ 70 A Xk 5 TR AR ] DAYE 2 A B E8 U R B ] MATLAB il
Simulink PRt B s B AL . ] DU % C R AR AR v o e i 2 A b SRR )L
AN S T A BT B AN R I 8, 3K e b B 88 W AR B AE — AN 2 A BRSSO, 5K
&, M THAAR S MATLAB A s G 1580, B RV SEHLER T .

Z LR S s, WIHTREE . JHTEVE. T MPL RS, DU TR
FE55 B BRIIR A 1 o« FFAT fir 2 T AR T R IFAT I R 1) MATLAB A2 H.
B . AR RS A AL R IR b LA T 23 A ORI AT R 7

I Parallel Computing Toolbox (FFAT U T HAR)D, WAL Z M 2 A AR v 5L EALE
M MATLAB HI Simulink Sffif vt 5 in) R His 2 A R0 ) . JFAT AL BRES A QL HE IFAT for
PEAAREG e, 3 AT 0B JEATEUE S, DL AL R B A, T LALURS n (1 aAE
MATLAB AT A 55 S AT 5005, TG A Re € IR ) 2% B8k 4 S REP o 3XAE
B H4T MATLAB IR A JF4T MATLAB N HIFER, LT AFEGS, H
AT AL R GOE S BRI o IhAh, JE0T DLE SRt B A SE v A8 F IS AT B LE 47 R
T

—— Desktop System —,  ——— Computer Cluster ——— 1/ Parallel Computing Toolbox
- _ IFR AT IS T % TR, WY

Paralel Computing Toslbex MATLAB. Diributed Computing Server ,
JH FE 7 BE 7 € 75 2 A V] A A

Lozl Wewrbierd Whiarluers
worker (=) HISIHIEE TR, FFH,
— 1 i/ MATLAB Distributed Computing
7]
v Server (MATLAB -7zl i/ 47 lle# 45
E3'ES *iqpxﬁij 1), HTLLE RN, A
S N || g rmz b, pd s
) N || (e,
MATLAR

i T RAEAE A 2 A% 0 2 A P38 T AT N AR . JoFe S Aas, BRI e TH L
LR B TR AN R (] MATLAB Distributed Computing Servera, ¢ ). 34T
MATLAB 325 0] LUE A nT AT P L 2 %2 (Jl MATLAB Compilera, ¢ ) 730k,
XA TR a L S EE R LA ) MATLAB Distributed Computing Server

FEINRE

& SCRPHE AT AL S AT BN I RE R OT K


http://www.mathworks.cn/products/distriben/
http://www.mathworks.com/products/parallel-computing/parallel/
http://www.mathworks.cn/cmsimages/dm_workflow_wl_18820.gif

® Tfiifl] parfor (JEAT for fE¥A) F1 spmd CPAFEFEZ ) HRACE, W THUT
Bl AT T 25 AT B

®  SgUIgEk, WAL AT, LA BRI R AL, nIAE AN R EEES
A H TR (R B 4

® [{E— AR EARIZLT )\ worker

® 5 MATLAB Distributed Computing Server 4Eg%, ] -1 i 5 Ry ol AT 5 B0
worker [RI5ET-EERE 1N R 7

o LA H BLAURIt B AT AR L

Parallel Computing Toolbox (GEATTHE T HA) 4L T ZFhmdgmfisi, FIHL TR
F, AIATERAT MATLAB AURSREATHHe, 2 AE20 worker (AL MATLAB %) ¥l
iTH MATLAB 551 FIifATistT. X4 worker BERJ7E i FigdT (T RARZE S b
AAHIZFT ZIE )\ worker), HA[EAERE FiE T (] MATLAB Distributed Computing
Server (MATLAB 73 A s UTH SRS 48 D) IXFERI M ] BE(IRAE. MATLAB % /ity worker
Z 0] LA RS worker 2 [A1E B R SE5 50 1 B R 5 4 RS2 2%, AT R Ak AT ARRS I K .
WAL, WA SR, @it parfor (FF4T for fEHA) A1 spmd CPARELFZHdE) iBA) kIR
MATLAB AR, Aifi i] DAERFU A B A X BT H Bt AT 25 R BC0E AT HLH] .

MATLAB AT AT 2% H (pmode) SCHFAS HANAT, IXFF, EBCE AN B IIZ1T 8L
JRHUAT SR, o] LA IR N R e 1) SR Se X B . R worker, XEE£E I RENSIE/E,
XK, e MDA, Bl AR SR AT AT R FAT AT -

K Monte Carlo 7 FLANIL AR KL FE B3 2% A2 HEAT Il Al UA O AT 55 CTAE S I0),
RUATSEIIL I AT4 . THAPIIT for JEHFEHE T —Fi7E£ > MATLAB worker [H] %)t
{5517 2 A HZAIEIR, nf DAL 3R 4K A 3l 43 it sy 2 1~ MATLAB worker . parfor
LERE R MATLAB %702 ih Y worker 2 [A] (K80 AACRD AL 4. ‘& 4 A SR 2 5 47
worker, WIHRKA, WL )5oh #4777

BEAh, W LLAESS 95 0 MATLAB B E(a MATLAB JAIAS . G4 e A s B, vl LA
T AT T BAR A BRAT S5 A E ML T SR AAT AT 555 W S48 e o0 A, I my LS HE AL 2 D fg

X T T R E RS AL LY MATLAB %%, Parallel Computing Toolbox $41 1734 5,
Bl IHATRREL, DURAER spmd OCHEEIRERACRY X Bt e, v TR worker  FIF
ITHAT . XEEFFATE R AT L FT worker 1S, JFUMME G BIEAT L.

R, T RS 5T worker [8] 7 BCATAT 25 28 B4 (R R . A
HIEATIREL, nTUBAT 2R EEIa 5, Blngs] s, 7l DR A8 B E
et IeAh, TRAILHALT 150 MM T mABE Mm%, AT ScaLAPACK
(R PEARK 2 o

MBS AT 7 AT WA AR EPE ], RN E T ZE IR E B worker [H) (1 i,
IEid Parallel Computing Toolbox EQ# R Vil T MPI FxifE (MPICH2) 3 A& 7%,
AR TR Balle, T B DUSERIERE 1 8 20

] spmd 25k, AT LA @ ARSI X B LLAE T A 2 5 90470 worker [HIHFATIZAT .
FEFPHAT IR, XM 45 E AR I S A8 R s AR AL 4 4h worker,  JFTERAT 58
B S BOR[EZS MATLAB & oo i o A NEA . AT sR 2 L B A% R 2500T LA
76 spmd SERINERAEH . fEBEA worker [T R, MATLAB 2 HATHAT spmd i1,


http://www.mathworks.com/products/distriben/
http://www.mathworks.com/products/distriben/

2 BB IHATHRE (parfor)

2.1 f&ifr

MATLAB #A4-+ parfor fifi ¥ (parfor-loop) it Jk AKE & FiAs #E MATLAB for 1 ¥ (for-loop)
s —FE[): MATLAB {&— Y85 (R0 N AT — R IEA(TEFR) . parfor fEIAMA—H /i 4T 4
MAT LAB client(parfor 4 & I} )7), #85 H-A4THIZ4T4E MATLAB workers—— KB4 (5
TAREX B TE R, 1924 R k(0] client, SRJEHES (R BIRTH5L45 B2 000, 76 client
LN IAMEER) .

H 47T MATLAB workers 7] LAE R — 034 LRI o155, parfor fEIAREMEFR A EL 5 H2R
BLER) for FEFR AT 2 (R TE fE .

parfor AR KRR R PATHS S — KB . MATLAB workers B4 2 N5 A1 .4k 37 3
T (evaluate) Ao PRIABEIGEACHRZ ML, Toib W A R IEIX Lek A [ 22, ik
A2, W workers &R SRR EANSE, IBA1EA worker HUAT— A W FIEAR
% T workers Hii, AT workers $UAT 2 OEAC: AEIXMIEIL R, i bl AE ],
—> workers 1] g — X35 E 2 KGR,

2.1.1 parfor fO1# 735

PR BT P S 2 IRIE IR AR, 640 5245 K 9% (Monte Carlo)#:48l, parfor 7F¥ Rt
IR . parfor BAEIFIEA 2, A5 worker HATIEARHI— 84 o 243 ACHRE IR K I
fix parfor 32 H), K4 workers 7] BRI $ATI5E4C

IR AT AR H A I AR () &5 FEI AN ZAE ) parfor A5 FR o AN AR AR AR ANK 5
HAhEAR .t parfor FEFR NG IHFE, A /N S SR parfor AT REFFAS
A Lf b o IXEBSY B A ISR B parfor MEFAIRIL(AT ), AT UE XS ] 5
i&E A e A 1(parfor 7834 .

2.1.2 1 Fii matlabpool 1 MATLAB #$J5

APAT R [ parfor fE¥4, 1] matlabpool p& (T MATLAB workers [1)£{&t. Workers 7]
PUZFHEAT TR L, o mlig 7 4E A MAT LAB client, XHU TR 2HE. You identify
a scheduler and cluster by selecting a parallel configuration. ¢ T~ /&L BEFIfS &, 20

Programming with User Configurations.

FFARIX A B, VPSR IEAR S FE A Hs MATLAB workers :

matlabpool

XA B T BTG B e CECR 1) MATLAB workers. G RERIAAHIIC &, JF H.



WA TR workers %GR, W20 8 51— worker,

| NOTE 14 matlabpool & A7i21T, parfor fEH7E client b HRATIEAT, AHEIERMUT .

2.1.3 f% parfor-Loop

KT parfor IG5, fe 22 4 BB AL A A B B B AR B AN 7] 1) MAT LAB worker 15
WERARA — PR T 7 T HoA A AR for 534, HBARIE A SCh parfor. JEA |,
QAR — ARG T — MBI LR, X EGEARIMAL ), AR AT IR, XG5
AN LW AN parfor I3 .

N AR T AR RS S, AT for IR, AT LSS parfor IR, BEERHRN
PRIF) MATLAB i 4% [

clear A clear A

for 1 = 1:8 parfor i = 1:8
AL) = 1; A(l) = 1i;

end end

A A

TR AR IR S LRSI, parfor H2%, BOAREAS o RO T B SRS,
AHAHABRIEA . AL ERIXFEAMALAL S5 for JRIMRE G4 parfor 734,

2.1.4 for-Loops 5 parfor-Loops 1] 7 57+

1 parfor fiEAAT for PEIAAK —HF, AT TR AAT A o IR AT R 61
BRI, BURAEIEIAR A DAL AT N 25 | ) B A2 B ()5 (1 A, PRI 3R 2
HITRA TR, M for JEI—HE.

o2, RBIRAEME A A A AR R 51 AR B E LR G I A A A2 & i AR . 1aliX
Sei -, AR Z S d A E:

clear A clear A
d=0; i = 0; d=0; 1 = 0;
for 1 = 1:4 parfor i = 1:4

d = 1*2; d = 1i*2;

A(i) = d A(i) = d
end end
A [2,4,6,8] A [(2,4,6,8]
d 8 d 0

4




VE: AL TR 45 LB AT IS . intel FEAZALFESE, matlab r2009b

JRUEHABI T A CE RS —RER, d EEIA—2 . (EZCILK) for 3R L, %
ARSI AT, PRI TR d fRREE B — EAS A CRIME . fEATILR parfor fEIA L, 1548
I HATHAT, ARUFHAT, AT REFEIEIA LS R4 d — AN . XA & i
G . BTEL, parfor JGER AT A€ SO EATEIRER 200 d F1 i IE, EATRE AR ER
ZRTRVIEIRGE LA —FE . Ik, parfor A5 FRZE SR A IE AR KR AT T HoAhI% AR, g HL
parfor 53 2 i BIARRS AL AT o

2.1.5 FZAE

NPT s T parfor ff A8 H] A 29I {8 (reduction assignments) . )1 Z(reduction)
BRI TIRFRIEAR) BRI A T x G PREIR ) 10 DB R AN il
(11 7= T AR, 1100 RPN 1r, RACHAT B I AN 22 workers T
B S5 T, client 1 YA G T B AR 45 3

x = 0; x2 = [1;
parfor i = 1:10 n = 10;
X =x + 1i; parfor 1 = 1:n
end x2 = [x2, 1];
b4 end
55 X2
(1,2,3,4,5,6,7,8,9,10]

WERAGIMIEAR LLBEN U FHEAE, AR e A A 10 AR E LI 25 RANIESE) . (HAE,
MAT LAB R T BB E I 28 T e I gh & o

MR 5 Fibonacei £, EANEA A parfor fEH, Dy f IEACH 40
FIEHO T T AEAREAC T TR

f = zeros(1,50);
f(1) = 1;
£(2) 2;
parfor n = 3:50
f(n) = £f(n-1) + £(n-2);

end

LRGSR TARBIEIAG 1, 528 UR I AR X O 5C T 58 BEIBUR 1) pool of workers:

Clear

matlabpool close

PP RIGHR R B 2 (AT ALy vt % A parfor PR J BRAOAS S




2. 2 parfor PR IHERFM

2.2.1 MATLAB %1%

AT parfor fEFR 1T 45 workers #B052045 Al client AH [F][¥] MATLAB B 42L& , X FEEAT]
T CLEEAE IR AR P U FAT AT e 0. BT LA, 8 90R7E client ] cd, addpath B{# rmpath,
WERTRE, (XL ) a7 workers ETIHAT. WRMRFHFEEZEE, 20 matlabpool
251, M workers 1217755 client AFEIPFF &, WMEH pactRunonall R fTH workers i
B E MATLAB #4045

2.2.2 HRALER

Y parfor JEAAEPATIN R AL T4, BT s AT P AR AR & 2k, B AR AN 2 4]
G, RTETEI L.

Workers |77 25 (AR R RIS 25 DL worker 1D 1E 4 vEMR I LABE client MATLAB I
JF i 7E client (625 L,

lastwarn Ml lasterror WHEENGH WAL, B4 EATIE parfor 25 I IRIAT A AR 1

2.2.3 JRRRM:

2.2.3.1 TEAZEXIEH

ARSI, parfor FEER BLAN T LA RS 9 R 1 44 7 (B R 2 AR L 2 R L ? ).
(Z 0 MATLAB CR4 ™ Naming Variables). #la0, 76 R T, 2R ),
W BEAE eI e A, WA R G R M E X A f(5) R LR IR 2 A
f S TN ICE, s Bl 5 A S H s f.

parfor i=l:n
a = f(5);

End




2.2.3.2 FEP

parfor fEFR AL IE IR, B U BT AR R 5 A 2200 “mr 0L (RE, EAIFERE
AR HL L

NI L, BT X AR parfor A4 AR — AN AR BN I IR A X AR s
eval), ‘EANBEWALL workers. 45 5 MATLAB 753847 IR 4

X = 5;
parfor ii = 1:4
eval ('X");

end

AHALLHE,  VRANREXE parfor £ P clear M—~ worker Ff) A X i AR &5

parfor ii= 1:4

<statements...>
clear('X') % cannot clear: transparency violation
<statements...>

End

VBN — AT, ¥ RAE parfor i) LSRR BE— A AcE, fR] DU BB IR 2k
FERCE AT IR R 20 AL A

parfor ii= 1:4

<statements...>

X = 11;

<statements...>
End

— LU BB TS TIEM N, B evale, evalin F5HEEZHcaller’ ) workspace —
) assignin; save fl load, FRIFE load %t /245 & () (assigned) .
Y eval Ml evalc WA HILAE parfor P9 ) BRI, MATLAB AT LAFAT .

2.2.3.3 A EREL

WIHRARZE—A parfor JE I 53 B parfor AF 38 18 FH 14 b8 25 B A0 B — AN 0 AN 28 P h o H 5
(strictly computational) (] B E (#1251, input, plot, keyboard), X% H7E worker [,
g e worker BEFEELE MRANAFAS R AT WASCR




2234 BERY

parfor i PR AAN AT LA H (make reference to)nested function. {H 2 & AJ LA LA function handle
(1€ 8 F nested function.

2.2.3.5 #R E parfor-Loops

Parfor fE¥F A AJ LA 55— parfor fE¥R. {HJ&A] DL — MU parfor 750 1) p6 %

2.2.3.6 Break #1 Return i&q]

Parfor TG AAN ] LIS break Ml return A,

2237 £2F—BTE

Parfor fEIA A4 global A8 7 B Fl persistent A8 7,

2.2.4 VEREHZE

2.2.4.1 ¥ 4#4E

R — AN EAE parfor fEIRHTRILAAL IT4E parfor EFR AL, & ik K 455 MAT LAB
worker PHEEIREAC . JATLENEIR N R4 AR 4k client TAEX A 2. (B, A&
I RIS RS T 5|, A worker WS B BALE . HEEE, S0

Where to Create Arrayse.

2.2.4.2 i vs. il

FEAH workers 24T H CURARHS AT DL PR N RE P34t T 0748, AN 75 B AR ¢
Uit o ARZ AT HIACHE workers 7 145 il s sl Ry B o DR A 50 AN 2 0 0k 1 4 A5 4, At worker
AL ] BEA BE R R M AL . FEZ TS L Optimizing on Local vs. Cluster

Workers.



2.25 5HI MATLAB 34 1r) 5 251k

1£ 7.5(R2007b) LAHI i A () MATLAB *f, 587 parfor & 4 parfor ¥4 1) 5 —FiE X,
bt 7.5 8575 LU B RRAS BRI BE 22 o SR AT T 5540 FRAT VRV P 5 FH TH 1) parfor /i 24 55 codistributed
arrays —EAFH], Ja kA drange @ VEHIY for fEFFA L. S0, Using a for-Loop

Over a Distributed Range (for-drange).

K7 parfor 1o e FIELAE M ThRERIA W~ 3%

Functionality Syntax Prior to MATLAB 7.5 | Current Syntax
Parallel loop for codistributed | parfor i = range for i = drange (range)
arrays inside a parallel job loop body loop body
end End
Parallel loop for implicit | Not Implemented parfor i = range
distribution of work loop body
End

3MEFHATHE (spmd)

3.1 f# [ spmd &4

3.1.1 A4y

AT SRR (spmd) i SVFIEAEIIEAT AT RIFAT A XL Spmdl ¥ Lk ff i X
—AMREYF RIS A lab Eo 7 lab b spmd v RS R AUV ELEECE client
L3 composite i % i AT (.

ATEREET spmd TEA) AT composite X % i — e i

3.1.2 far B4 FH spmd

Spmd (%) “Single program” J5 I 45 i 2 [A] — BeARAS B AT EAF I 2 A lab | o /R7E—
A~ Matlab % /55 LIEAT—ANREST, Hebrash spmd Bt AL 5 4Y IS 477 ot lab 1= 43
Mo PUEAT R G, AR FE AR GEAE % SRAEAT o

“Multiple data” J7 [fi45 1112 H14K spmd WEI/EFTAT 1K) lab _LIZATAHIR AR, (HAE—A
lab FTLAT ARSI [, AT TR . T LA B T LAAEZ A lab LRI 2540

Spmd A B U8 7 5 AR AN SR AR L RIIAT — AN, EARII lab 1)




LHMF . 8 W5 T
o  FEFACWRKMIMIFRIAT - spmd ikJLA lab [R5 45 R
o FUFIBITHERAEIEEL - spmd iEXEEHIE S AMAEZ A lab L.

3.1.3 f A matlabpool £l matlab % J&

x4 Fl matlabpool e 57tk — & $i i MATLAB lab(workers) K4 4T —A 5 K () spmd
Ao parfor 3R . MO T URIAEFRLS, labs o] i fEigtr F— L4l b, s flfi1ar
REAZAT T-AHL Matlab &5 i o ARIE LI R IC B R € — MR FINLAL . 0T EBFE
PRSP E 6L, v LLA Programming with User Configurations.

FFURIE 1510, AR spmd 5 A 1IBE 73 Fid 4 4 Matlab labs.

matlabpool

BAAFTIFT S HCRAIR Matlab T £, 3B A E 48 I AP RC TR D .
IRAHERC T R AR B, JF FLIAT IS TR 0K, (EfRAHB Matlab %6 5 L%
R core (K 84 L IFI—AN T AR

WA RUE B 0, AT DS matlab 540042 B2 labs ERERET. 2601
T ARIOGERCE SULE 3 4 labs, BEA

Matlabpool 3

N TAEFIAFRRCE , A

Matlabpool MyconfigName

T AWARIAE 2 AT > Matlabpool J2 4T 7, B
Matlabpool size

XA A IR [ —/MEFE I 4 ET O b lab %R .. R AR N] 0, RIHDAR A M E
IR

R MBS LR T IT U AR, AT I, spmd EAJLE A Matlab
KIS AT B AT AT AT o A TE UL, EIBITEARIN S 21l Bt 5 e e — AN ol
i1 lab.

PR MATLAB 558, Af XA a2 K e

matlabpool close

3.1.4 B X—4 spmd iE&f)

Spmd A OB G


http://www.mathworks.com/access/helpdesk/help/toolbox/distcomp/f5-16141.html

Spmd
<statements>
End
7t <statements>H iR AL EL 2 7E matlabpool HAETA 1 lab b [/ AT HIHAT . R
AR BIPAT K AT H XL Tab H i) —&653, #EFIIRIR 21T 2 /DA lab RIH]:

Spmd(n)
<statements>
End

HH)EK n A lab 1217 spmd AXAS, n 200N T45TAEFT I Matlab bt lab (1% .
R 29K, (H2& n A lab AR, EAPESEFRFE S lab iTH . Witk n 24 0, spmd iEA
A lab, JURTEAME FumiadT, wig amsAa it I a1,

PRATLAFE E lab Hii (1) 70 [

Spmd(m,n)
<statesments>
End

TERXMESL T, spmd AT ZE 8N m A lab, SIS n A lab.

WHRFEHIAT spmd B lab B 2 E2E), FHEAERMNCE P E spmd AT
TEAM 0B X AN T, AN SO A Y

PG, AE 34 lab A1 ANBEHUAE R -

matlabpool
spmd (3)
R=rand (4, 4);
end
matlabpool close

R ARFETA TR #5A8 MAT LAB W& T4 1, JF HAE spmd 157) 2 8]
PRFFFFTBORAS
AMG parfor f§H, BF—A> spmd 8 A SR 1 lab & —/NEE —/Mi—JE - 11H labindex.
EA RS A2 HISAT7E 32 fab b, siE e AT, 2R 7 U7 il ME— R4
PEA1 7, HH labindex 61 23 AN [FR] /N B4 o
Spmd (3)
if labindex ==1
R=rand (9, 9);
else
R=rand (4, 4);
end

FRAR labindex SR MEE—A lab 1= F4RIEHOCHR, (04 A lab 1A LA R i B 5



h— iR
spmd (3)
labdata=load ( ‘datafile_’ num2str(labindex) ¢.ascii’)
result=MyFunction(labdata)
end

PAT T —A spmd HEAJ lab [FI AR IF HAEG . =0 — AT AR, AR RUE
PAE BN lab [0 (A, AEARAIZ MAdm s, 8] A X4l .
X R AR LU A e 7 I TR AR R 2, 25 LR B0 70

Interlab Communication Within a Parallel Job and Codistributed Arrays.
254, AE—A> spmd 1A AR 43 A AL

spmd (3)
RR = rand(30, codistributor());
end

/> lab A~ 30%10 BUWHA 8. MEE X TS mELEE, 20
Math with Codistributed Arrays.

3. 2 ## T Composites Vo] #E

3.2.1 f&j 4

7E MATLAB % 7 5 43 1 [¥) composite X} G il R HHAT lab F3REUEIRE . 25050l 7
spmd 5 A lX LA B, EAAT R A T, Composites LT 04, A PP
J7 KA Composite:

o {EF il Composite PR, )45 1% Composites JG 2 I AEfELE lab .
o ENAEAE lab I spmd iEA) . Spmd iEA)H, 1E K Composites, A7t (I{EAE R
Uity e ] AR )

3.2.2 7£ spmd &) 6l & composite

G158 LaAE—A> spmd TH AN VARSI TR, Bl E A AEAE lab L.

76 spmd EA) G, IXEEREE AR h Composite R DAZE R S i #%1j 1n) . Composite X %l
BT, RIRAL. 7E% ) 3, FE4> Composite 454 lab 73 FcocsR . #iltn, fRik
I IF—ADH =AAH TAEE 1) Matlab i, - HAEHIZ4T spmd 756

matlabpool open local 3

spmd % Uses all 3 workers
MM = magic(labindex+2); % MM is a variable on each lab
end


http://www.mathworks.com/access/helpdesk/help/toolbox/distcomp/f1-6010.html#f1-6358
http://www.mathworks.com/access/helpdesk/help/toolbox/distcomp/bquvksw.html

MM{1} % In the client, MM is a Composite with one element per lab

8 1 6
3 5 7
4 9 2
MM{2}

16 2 3 13
5 11 10 8
9 7 6 12
4 14 15 1
— MR B AR E XAEREAS lab Fo A IRZARERA E XM lab, FH[#) Composite
TCEEAE. R EEREOZ T F R — AR

spmd
if labindex > 1
HH = rand(4)
end
end
HH
1: No data
2: class =double, size =[4 4]
3: class =double, size =[4 4]

PRAB AT BAAE P i B2 Composite TG I . 10Ks 5 |2 A iR e dan, JE{EAT Rl AE &0
(¥ lab I, RUMELE spmd 15 ) A AT

MM{3} = eye(4);

TEXFEN T, MM %0 C24E ) — Composite 7775, 750 Matlab #5 H#fig Ay — A
BTG .
AL RN —A> spmd 154, 1E lab3 FAZ & MM B RE B8 R -
spmd
if labindex == 3, MM, end

end
Lab 3:
MM =
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

MARLER T sk 2 R3] Composite JGER MIRBAIBLE 424, Hdfi A lab 142%™

M = MM{1} % Transfer data from lab 1 to variable M on the client
8 1 6



B —AN5E () Composite R4S 5 —> Composite JFANS R EAL 1% . iS5, %) i
U IR A Composite 15— A% lab b HE S Hiw (1) 51 H «

NN = MM % Set entire Composite equal to another, without transfer

SR, Vjin)— Composite 70, AW 25 HAh 1) Composites, 232 & M lab 144
B2 i, R IE A edhs 2 R4 [ 9 lab o ZEXAPE A0 T, NN 2 2245 24—~ Composite
FAAES

NN{1} = MM{1} % Transfer data to the client and then to lab

G AE, R AT LA P .

matlabpool close

3.2.3 EMFAHERN spmd BJIRF

fE1E lab FIOMEAE spmd 1EA)Z MAKAR A 2. X ARVFURIBLR AEH 24> spmd #E4), I
HARSAT I 7E spmd Berbg SCIRAR [F] AR &
A SRARAFAE lab | H M2 () Composites 7525 7 i g iE F L 1, ki Matlab g 5%
M7 o N1 ] T AE spmd Berb Be s BE AR, AR AN 4 A AR
matlabpool open local 4
spmd
AA = labindex; % Initial setting
end
AA(:) % Composite
[1]
[2]
[3]
[4]
spmd
AA = AA*2; % Multiply existing value
end
AA(:) % Composite
[2]
[4]
[6]
[8]
clear AA % Clearing in client also clears on labs
spmd; AA=AA*2;end % Generates error
matlabpool close



3.2.4 7E spmd 4}l & composite

Composite EAECAMEH—> spmd &4, W n] LLAJE Composite X%, XA GEXT T lab |
ATENAREAH, 75— spmd A TFIRTEIX L lab FHATZ AT Ri%—1 MATLAB jth
ZATIF T

PP = Composite()

B tEul R, fld—4 Composite, £ matlab i 54 lab 43 —ANIcE . AR
it Composite {UAXLEM ) lab [JLANT4E L. S M Composite 51 3C3RIE 2 (14015 .
Composite (176 ILLE 1] AAES ity FAGST- I —FR&E, sE 184 spmd 15 A AR & F .
R Be'E Composite 1R T H RTINS, 8 37 20 4 A% 6 FIAH N lab e

forii = 1:numel(PP)
PP{ii} =ii;
End

3.3 A A A

3.3.1 4=\ vs codistrbuted £t 2H

T LAYE MATLAB & Fui il — /N4l AR AE A E U0 MATLAB ) lab .
S A B A e — 4, W R SGARRYE, FEIS TR AT HAY A lab [AIRIX—4E, 4004
— AN AT 2R B A PR B A AR TG 342 R R 20 A1 (K 405

fs T LIFE lab [ &L 8% — > codistributed #5420, & 7E—4> spmd 6], & pmode
BN, BB AE— AN IFATE . 2605 codistributed Bl i, 0] LA 20 A5 1645 7 1T
LG B 3 .

I3 A U AN codistributed 41 2 [ ¢ 52 0T 2 — . Codistributed 214 73 #1175
lab Zfajrh, FEILrh PTG R I ABATT . oA OB A 7 B A% P i Z [A]) lab
by AEHITFIUY MAT LAB Jth . 887 % v 0 A Nk, #mT BAYE spmd 35 R) N E R
—™ codistributed #5215 0)'E . MEEAE— spmd iEA) A4 codistributed ZL4LR, 4
A DUAER 2 i A —A distributed 2020 V5 0)'e . A spmd 15 A LR AN [F] ) b 75 s
i) A ) P 5 2 s

3.3.2 QIS MAHA

PR LIS R U 5 3 ke gt — > o0 A XA

® {fi[f] distributed PR BURAE—ANFAE BN 2 ) 3ty A X 43 ic 2 TF i matlab it
i) lab I,

® ik distributed X% 7 Ak HHEAE lab EAIE— AN ATE A . X7 A
T LA CAAE lab BAFAE . XLl 801 s £ fudh distributed.eye  distributed.rand
BN AR, 2 distributed X RS H T,

® 7t spmd AfirrhGE—4 codistributed ¥4, 4RJ5AE spmd E A AR oA B



RIS o RALARAE ] oA 7 S A B 5 2

PA_Esir i SAAE SR QU B N O AN K 21 spmd.e (EZARAT LA £ spmd A RESFE 5
PEOXRER QT B 2880 T
FER T S TAE DX B — L, SR8 e A 4l

mablabpool open local 2

W = ones(6,6);

W = distributed(W); % Distribute to the labs

spmd

T =W*2; % Calculation performed on labs, in parallel.
% T and W are both codistributed arrays here.

end

T % View results in client.

% T and W are both distributed arrays here.
matlabpool close

3.3.3 A& codistributed ¥t 4

PRAT A UAH 7 2 BAEAT—FiR 88— codistributed 4 -

® £/ spmd iEA)F, —AIATMENLELE pmode 1] codistributed £ %k 2t L4

1t lab 3z AT ARV IR £ ah -

® [/ codistributed %% 77 Ak HEAE lab EAiE—4 codistributed £(41. iX

i AATE BN CETE lab FAFFE. XL E01 E B8 H5 codistributed.eye
,codistributed.rand %545 . FHIEHEMFIE, 20 codistributed X% 2% il .
® 7t spmd iE AN AN AT A, RS AEIZATEAH R ) MAT LAB i ) spmd
)% codistributed Z2H—FEVT i) e .

FEXAM 7, AR —A spmd 35 A TP A ] — AN EE B4 J7 N oA 07 R e — A
codistributed 41, ¥4 BIEE— AR = 4E LY 1-D (5 Ai, JhAT 4 3404E labl |, 12
ANEAIAE lab2 o ARJE OIS 3*3%16 (WA, EANAEN 0.

matlabpool open local 2

spmd

codist = codistributorld(3, [4, 12]);

Z = codistributed.zeros(3, 3, 16, codist);

Z = Z + labindex;

end

Z % View results in client.

% Z is a distributed array here.

matlabpool close

KT codistributed 205 2 4115, & 2 FL#"Math withCodistributed Arrays” 155l i,
“Interactive Parallel Computation with pmode”.

3. 4 G



3.4.1 MATLAB & #&

P ) lab TR spmd BERAT T A0 200 55 25 i A AR R MATLAB B84, IXAE AT TH] LA
PATLEADAT 08 A RS B b i B AT R 8. IRk, BRI 722 s /R cd, addpath
o rmpath, ‘CHAEFTEN lab LHAT, WRATRERITE. HZ2 05 R, 2 W matlabpool 7%
o 4 lab IBATIEAFE & BB 7% 7 i, AfH pctRunOnAll LR A 1) lab F45 411
W HE MATLAB 1%

342 RN

R AT A spmd RN, BRRBAR T 4 . & K EAEPTAT 1 lab
EATWrHAT, SRJEd N RE .
Lab _F- i3 OB DR AT 5 4 labID by, s 7R 207 iy 247 T AR AN 2 7 i e 20 )

IS A
r—][j/V\o

3.4.3 FifR#

ERAE

Spmdif ) L AU IE 1), BRI 1O T AR 5 (1 3 AR & ] WLIY)(i.e., they occur in the
text of theprogram).

E R, BFOMERD— AN R X LE spmd AR AT UL GUHZERF X
PetEF) eval ), KT lab kUt IEAZE . Bk, MATLAB EEAT I 2 L — Mt

X =5;
spmd
eval(*X");
end

KUK, PRANGELE > spmd 15 ) -PIERL AT clear KM AN TAEH 2w h I R — 42

il

spmd; clear(*X"); end

SN A TAEF MR — A BARRAZ &, R i TAEXCH IR E 1) composite. 1
IR, AR) DO R HAR BB 2 (5 2 B AN AR AT R AT REZ A, K
MEAEAR 1 spmd 15 f) A AN AR R 2L %

spmd
<statements....>
X=1I;

End



ST A 35 8 3 W R T R BB - evale,evalin, assignin 4 T AE X S0k i
Jy caller, save Fil load [fIH 5, 415 load [yt AR
MAT LAB 8 D iARAT H BLAE spd A4t 45 1 HH 1) ek P ¥ eval A evale 156

REERH

AR, spmd T ARAREE LS I — M H. AR e T LLOE I —MoE X
DN b PR R PR B B AR R OR T ] — MRS R

Pk spmd ARAETAEH TR AT, B spmd A4 rH il 0 RS bR 038 1 AR T ANAE AT B
R AR DX B 2R

ST EH

Spmd & FJ A FFANRE SEOURREL SR, EREM I IS AN I T AR5 H
PR 2
% spmd iEq]

Spmd 5 A AP HANBE L A spmd. AR, e AT DA — AN R R A LA i spmd
TEA) o ARAUEFRIY) matlab A 4208 1 28 TR 29X AL i o

X E parfor 13
—A parfor JEH ] IFAREAL & —A> spmd 151, [ ZIRR
break #d return i&f]

spmd EH] P ABERL S bread 1 return iEH),

2RNBFATE

Spmd iE AP ARER S AR B AR

4 ZBHET matlab IFT LREEBITHIE

FIBATIATRE P (AT RIFATRE P AR X A i), oG %



|mat1abpool open local labinuml

lab_num ZARZEFTIFI lab(t Yy worker, FRERAE A A FA M5 TAE 347 HERE) 20w (A e
AR CPU M, BT AL AR K IFATE), AT EAATRE lab_num:

ERAFTIF ) lab_num %5 CPU O HUH . APATIXScdr 4, 5 T CAE W ] BLIEAT,
TR AEIFAT T

BATH AR

|matlabpool close

FHHTITH] labs.

5 FEFE I B3R 5 AR R Z AT

G T 4 AR (PR BOE SCUA LGRS ILATOE matlab SCF):

single row multiply matrix (row vector, AT ) 1 55 6 B A e

matrix) ;

matrix multiply for (matrix a, matrix b); | ZbF43fe (i for f535)
matrix multiply parfor (matrix a, JHi 3R (ffF H parfor 7E3F)
matrix b) ;

contrast parfor matrix multiply (matrix a, | vF&%0 M3l parfor 4%} for
matrix b) ; fnig b

TE R o Kl K T LU AR e AA i) B ——RI matrix_b 24 51 )

FATACE | for 1 = 1:am
res(i,:) =
single row multiply matrix(matrix a(i,:),matrix b);

end

j?fffﬁﬁ% parfor i = l:am

$seperate matrix a to rows,parallel on row level
res(i,:) =

single row multiply matrix(matrix a(i,:),matrix b);

end




HH single row multiply matrix(row,matrix) B3IHSE — M7 S — AN BEA

e,

parfor PEREINALT RS O T Hli UBAT 1ab ik, LBk, BEREN LR

lab ZE\ I EL\HFE | 100x100 * 200x200 * 1000x1000 *
Hi 100x100 200x200 1000x1000
1 0. 6338 0. 898 0.9917
2 0. 7427 1. 5654 1. 9597
3 0. 7552 2. 0552 2.85
4 0. 6303 2.2043 | 3.7074
lab ZC \ Jnid b\ AR B 2000x2000 *
HA 200x200 * 200x1 | 800x800 * 800x1 | 2000x1
1 0. 26 0. 6187 0. 6561
2 0. 2075 0. 9697 1.1426
3 0. 1746 1.074 1. 5306
4 0.13 1. 069 1. 7463

K 1-SEFE AR parfor A% for (103 B

TEHCT = AN FERILBE:100x100 * 100x100, 200x200 * 200x200, 1000x1000 * 1000x1000




& 2-4Hi 4 e LA 1) 2 parfor A% for (1) i EL

WEHCT 3 ANTHEAE:200%x200 * 200x1, 800x800 * 800x1, 2000x2000 * 2000x1

MNP P LA 0T DU 312 o SRS /) B (100X 100) parfor nigiAs B (22 P R LE for ik
i, 10 H. lab AR K W] feid s RE PR, X DUMRAT 5570 BL4y labs SXAEI, SXFPNE UL
parfor JFAT AR MIPERESETHAT B, AN BESRANZ P FE o HIBF UL H K (10001000 i e 1 i »
117 HLBEE lab B n g hn, A i



