S AT E . APCHATE 2 5 MPI%
25 R

B Fde RN T, RRERK, BERNERFEAZEERRALAKE
A FH P28 A, «%éﬂi#}%éﬁkzﬁ Z, &t ié‘ i+ H ok R & At
FRIFESATF T RS —H0. AEREZIPC T EFHGAMLE,
BAFITH IR, SR AIMPLE A 79 K

1 HITEHORLEE

HARBRMIE S R3L, H456PC
o F148: bioll-15: 192.168.2.11-15, H ¥ T EbiollI XA IR %5 ;
o $241: bio21-25: 192.168.2.21-25, H P T &bio21i%X AR F 35 ;
e %3%1: bio31-35: 192.168.2.31-35, H P T &bio31iX AIRE B

BAVL AT AT ERHORNERITHRE, A EHAGT A A E
MR AT, F—FFEZREGANSE WIP. T2 84k, & 2B
I R& /etc/hosts, W AEZEG T & LAt g GIPRNIZ LG, &
{Tservice network restart® B RZ& R %

A TEE T, KA A4 4 chkconfig --levels 35 iptables off X
Flly Kig. BARXAEFIRERFFRESE.

2 NFSIR %8 &

NFS2 M % 3+ Z %4 (Network File System) #9455, M & EX#HAEE
HAANQNEEF I Z K,


Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Rectangle


2.1 % B3R
1. %2 Xt /etc/exports, ¥ B F/homedr/usr/local XA F.

/home 192.168.2.0/255.255.255.0(rw,no_root_squash)
/usr/local 192.168.2.0/255.255.255.0(rw,no_root_squash)

EEH AT HE R RLE T,

2. & HNFSF 47 342

1| chkconfig --levels 35 nfs on
2| service nfs restart

2.2 ZEPimBiLE
1. %% L /etc/fstab, FNFSA A A3k 12

bioll:/home /home nfs default

00
bioll:/usr/local /usr/local nfs default 00

2. ¥ )2 A 9 /home B K £ % 4] E#749/home, FFmEHNES

1|mv /home /home?2
2| mkdir /home
3| mount -a

3. My ANGAdf -k, TANFSAEE R mE,

3 NISR %BE

NISH#) £ ZhAE R T VLR B B335ty Bl P AP A B P 35 P 4210
B, BHEBERS EHE EypserviEF, £F P %% EypbindE . £
WHBLE 2 EAL EHNFH LT, FHA L KEIE6slides.

4 SSHR4%BE

B AZATE U £ 5% T OpenSSH, X 2 FF R 49SSHE 4., K AAe E SSHAY
a9 TiLRBAT ELMMEFTFN, TFZMABEDETTE, %
JB 32 A VAR ARG B AT A0 5 RS 0L

2



- W N

1. £FTA T 5 LB #hsshdF 47 342

1| chkconfig --levels 35 sshd on
2| service sshd restart

2. ERRAKET, 9AET&4 7 LN/ A

ssh-keygen -t rsa

AR TRMANEDL, AHERLE~BRTFET — /Ut kssh, £TF
AL/ A idorsa, idrsa.pub, A G FAAFNR . RGBT

1| cd /home/<user>/.ssh/
2| cp id_rsa.pub authorized_keys
3| ssh <client_machine>

EHATARE R FEDBLARTFTFT o

5 %R AHLEMPICH

MPICHR # T F R —ANEZEALFFelnit B F 09485,

5.1 AiiserverisEMPICH

I iF Fm K éﬁéi?é&.m CAHHKRET, EXERXARNEZHAT, LEE—

LA E 2 AEMPICH% X H ?utll/machlnes'l‘— #9 3 #fmachines.LINUX,
s%ﬁﬁ%%ﬁwﬁof%wm%m, Il SR MPLG 4 64 74 42 m N3R5

T 2 PATH.

5.2 MPIAZ 53| 3%

ZEREZRAG, REZMNX—TROFITHRERGCEREIZRT,
T VAPRAT — TF example H %’Féﬁ PUREW: 1l N

which mpicc

which mpirun

mpicc -o MPIcode MPIcode.c -lmpi -L/PATH/TO/MPI_LIB -I/PATH/TO/MPI_INCLUDE
mpirun -np 2 MPIcode

do B AR — iR A 85, AR AR EAR, IREZAEMPIAY A gt
T—XF 7T,



6 OpenPBS#% 5%
PBSA WINASH R 69 & @) 1 L if F A= 2 AR &R, AT RMAR

FM Y EZ R %, OpenPBSAPBS & 4ty F RS H, BT R %A 48 %
gﬁ/r‘io

6.1 OpenPBS#j %8 %,
OpenPBS £ % 8y = /N3fAF 48 Ak, :
#ARELAR  HEHK

pbs_server PBSR%FH 42, T EZ RN wF LR, “RARS T 2L
pbs_sched PBSEETFTH#AL, T2 AT LAE, “RERST 2L
pbs_mom PBS-MOMF # 842, fwB¥= A HAPITHEL, mEemA+ET AL

AT ZEATHBPEACTE, AP S EHREI =AU, AR
BABHIR AR LB T A ENE E: B3H0penPBSH, IR4% 7 .4
=AEA2IEF, mit T AR B HMOMEtAL,
6.2 % ¥OpenPBS
BFTA 67 & ERAT %

1. #E T #4890penPBSK K & 5F#E A X B K.

2. AT configurebp A4 & 7T M AE BL B JF 2 & G 1% 1K

Jun

./configure --disable-gui --set-default-server=<serverName> --set-
server ~home=/var/spool/PBS

make

make install

M

w

6.3 BREHHEI &

1. Bt EMOM#t A2 B & L A+ /var/spool/PBS/mom _priv/config, 5 NTF
ISR

$logevent Ox1ff
$clienthost <server_host>

H P <server_host> 2 E FHIR 5T LIPS L AR,



N o=

2. %% [var /spool/PBS/server nameX 4, 1% & server name, & NI #

R4 84
3. #ATpbs mom, J& B EATH T EGMOMF 47 # 42,

6.4 EERS DAL
1. %»#tspool /PBS/server_priv/nodesXfF, BANFH T & 4
2. #M

>

~—~

ki
=N

3. #4744 pbs_sched, /& FHPBSH K AL
4. Fqmgr &3 H % BAF L AT

% 4 pbs_server -t create, /&FPBSIRFH#AE (KRB KRGS

1|gmgr -c "c gq bio"

2| qmgr -c "s q bio queue_type=Execution"

3|qmgr -c "s q bio resources_max.cput=24:00:00"
4| qmgr -c "s q bio resources_min.cput=1"

5/ qmgr -c "s q bio resources_default.cput=12:00"
6| qmgr -c "s g bio enabled=true"

7|qmgr -c "s q bio started=true"

8| qmgr -c "s s default_queue=bio"

6.5 HPBSHmAZ%IRS
1. %%t /etc/pbs.conf L4, mMANAT AR

pbs_home=/usr/spool/PBS # PBSHTIEF& 1%
pbs_exec=/usr/local

start_server=1 # server_node: 1, compute node:
start_sched=1 # server_node: 1, compute node:
start_mom=1 # all 1

2. #OpenPBS B & ¥ #9src/tools/init.d /pbs XA & %] £] /etc/init.d/
3. i&4Tchkconfig -add pbsfFH A NG 5.

6.6 BREZERXZLERS
#AN—"FEroottk F, AT 4

0
0

echo hostname > test.pbs
qsub test.pbs
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7 MPIAIT]

MPI& Message Passing Interface®9 45 5, = —#1{z &A% EAnkE (AR
R—Hph XAGFEOER MIF—HMRBFIAE, THTRMHRFH
T HEMN, EBPFHRSE, REARAFP. EREH. TEFRHX
ey, R o iRE S HC/C++/Fortran A2 5K, HEARENR, B-F 6
M R RN F TR AL AT

BMNEZXZHREB REIK S X THATHH LA, TR AT
R k23t RIFEF RIFATAEF DKM EB R EWE LEF T EEP

2,

*

)2}

—

s

7.1 MPI#y%4E 7 X

stTFAAER, MPHeRl Ltb 8B ZA—HH TERA. T@AL—7
B E a9 K TCAE B OMPIHE AKX, ©ASPMD (single program, multiple
data) 7 X9, AR EFANFALIWRAT AR AL, BT R HAE R T
KRR YRR dAL. ZALF 2k B #EAZ08) #4211 K £ FEbuf,

#include "mpi.h"
#include <stdio.h>
int main(int argc, char **argv)
{
int rank, size, tag=333;
int buf [20];

MPI_Status status;

MPI_Init (&argc, &argv);

MPI_Comm_rank (MPI_COMM_WORLD, &rank);
MPI_Comm_size (MPI_COMM_WORLD, &size);

if (rank == 0)
MPI_Send (buf, 20, MPI_Int, 1, tag, MPI_COMM_WORLD) ;
if (rank == 1)

MPI_Recv(buf, 20, MPI_Int, O, tag, MPI_COMM_WORLD, &status);
MPI_Finalize ();

return O;

7.2 MPIA KiEH
1. MPI.COMM_WORLD

#HAEE—RIRK (ank) A7, HAPMEAH0—(N-1)s MPL.COMM WORLD %

T “MPIR I F PR #8427, AR A EBE T, REHLFENETN L
%Fﬂguégo




0w~ O U W N

e e e e =
DGR W N = O ©

. BENARIR i MPI

MPICH#42 4 7 M AN K MPI_Init () #2MPI _Finalize () »

8 Z 1R R

HATAL PO SEAE 0948 BB 3 R @ AR R ST, HE 2R
WBaR A, — A #4238 i 8 AIMPI_Comm_rank () sk A L A & 694R1%, M
i@ i3 7 BFIMPI_Comm_size () & i& B #4245 .,

- KB &

HERA A RTRBELABG T F, LR BARIRIR, HEMARES
— AR AR, RHBRAER

int MPI_Send(void* buf, int count, MPI_Datatype datatype, int dest,
int tag, MPI_Comm comm);

L ABIOH &

=

Ty 38 2 H B0 AR IR A B E AL A9 ARTR . MPI_ANY_TAGA=MPI_ANY_SOURCE®]
B FAESAE FAT R A AL & R E S AZ R % W k90 &

int MPI_Recv(void* buf, int count, MPI_Datatype datatype, int source,
int tag, MPI_Comm comm, MPI_Status *status);

HRBAPOH L0912 B A —NIRES T Estatus PR E,

Wit PR kR, BT ARBEER A4, EMPITLFH RS H

Mo By 3%, AB38 A Fy ok 28 KB3R5 3X 2 B AR T VAL bR S 3k B B 69 AL ak A
TR

7.3 MPIS )
T & 2 & FIMPIS IR 69 — A 15 £ CALF o

#include "mpi.h"
#include <stdio.h>

#define T_SIZE 2000

int main(int argc, char x**argv)

{

int ierr, prev, next, tag, rank, size;
MPI_Status status;

double send_buf[T_SIZE], recv_buf[T_SIZE];
MPI_Init (&argc, &argv);

MPI_Comm_rank (MPI_COMM_WORLD, &rank);
MPI_Comm_size (MPI_COMM_WORLD, &size);

next = rank + 1;
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if (next > size) next = 0;

prev = rank - 1;
if (prev < 0) prev = size - 1;
if (rank == 0) {

MPI_Send(send_buf, T_SIZE, MPI_DOUBLE, next, tag, MPI_COMM_WORLD);

MPI_Recv(recv_buf, T_SIZE, MPI_DOUBLE, prev, tag+l, MPI_COMM_WORLD,

&status) ;
} else {

MPI_Recv(recv_buf, T_SIZE, MPI_DOUBLE, prev, tag, MPI_COMM_WORLD,

status) ;

&

MPI_Send(recv_buf, T_SIZE, MPI_DOUBLE, next, tag+l, MPI_COMM_WORLD);

}
MPI_Finalize(void);

return O;

7.4 HONAR

#include "mpi.h"
#include <stdio.h>
#include <math.h>

double f(double a)

{

return (4.0 / (1.0 + axa));
}
int main(int argc, char #**argv)
{

int done = 0, n=100, myid, numprocs, i;

double PI2BDT = 3.141592653589793238462643;

double mypi, pi, h, sum, x, a, startwtime, endwtime;
MPI_Init (&argc, &argv);

MPI_Comm_size (MPI_COMM_WORLD, &numprocs);
MPI_Comm_rank (MPI_COMM_WORLD, &myid);

if (myid == 0)

startwtime MPI_Wtime () ;

h = 1.0 / (double) n;
sum = 0.0;
for (i = myid + 1; i <= n; i += numprocs)
{
x = h * ((double)i - 0.5);
sum += f(x);
}
mypi = h * sum;

MPI_Reduce (&mypi, &pi, 1, MPI_DOUBLE, MPI_SUM, O, MPI_COMM_WORLD);

if (myid == 0) {

printf ("pi is %.16f, Error is %.16f\n", pi, fabs(pi - PI25DT));

endwtime = MPI_Wtime () ;
printf ("wall clock time = Jf\n", endwtime - startwtime);

MPI_Finalize ();




38
39

return O0;

40| }

8 MPI#W &

8.1 ftkzl&*%,é}
1. 4.8

»fh«%} é’ A, REFZLGH &R T RIENRYI, THFH
RAH A AR IO G 091E & IAME &R AR B RS, &K
ARZ AME 4, X &AL 45 source(R). destination( B 89). tag(#x
%)+ communicator(i#843 T ).

2. WAEET
— AN (group) R #AZG A RS ANGEANRAE LS —AE Hranks
RAE, FIREZNIFAOTAE . ARG ET R E, HIR
RE AL —ANAZE]  —ANAZAFE, TA—ANERET PR AR
HiBAZ 2 1) 89 5 5 I3tk e A 5 o #4745 2R (rank) o

— AN 43 F (communicator) 4§ & —ANBAZHAF A9 LT L, @R LE
TR ARG B LB HERRAE—ANALTLAMKE
Fad L, T\néﬁLTiﬁiJ\é’J HEELRTH, @EFTLHBEEFIAN
WBfE E TR A, IANAFAZAN RS, FHBXNAFEAES
ARIR

— /NN 3£ 0938 /5 FMPI_COMM_WORLDZEMPI#45 LG E 2, & A HF A
B R P A SEALE ., A2 &2 B ¢ A1/AMPI_COMM WORLD#Y 4R & 5 Fi 4%
1/0

3. ARSI LAA
MPI# %4038 7 75 & a9 248 £ AL, MR ] 69 RAs AL KA 2] 5 e 49
%%\ﬁﬁ#TﬁoMTﬁﬁC& R a9 MPIA K S48 £ A

8.2 =F &EE

MPL% 2| %81z A AAFH &4 B e s : MR FIEM R, s TERES
X, %ﬁ%@é AR E R VUG, TRMATESRGEY, RIETH &%
BF TR B R M %jFFﬂ?{éﬁfi\Z:ﬁ%@ H M AR R, T 3
TE%ES, AmAF@fz it 6 E &, AR EE 6 HEF T H Al
12 B ¥ AT, 'TEIEEIFF,H.ﬁ?H}ﬂQ/?J\@ﬂ‘Z‘{%lE TR B T B R

k3 ﬁ‘] BB AR EFBEINENLAAERG, AT XS 7T~ ) 1 A2 3%,
Bl —ut A2 R £ R R E &, T VAK B i8R (source-dest) #=ARE A%



MPI_ CHAR

signed char

MPI_SHORT signed short int
MPI INT signed int
MPI_ LONG signed long int

MPI_UNSIGNED_CHAR

unsigned char

MPI_UNSIGNED_SHORT

unsigned short int

MPI_UNSIGNED

unsigned int

MPI_UNSIGNED _LONG

unsigned long int

MPI FLOAT

float

MPI DOUBLE

double

MPI LONG_DOUBLE

long double

MPI_BYTE

MPI_PACKED

(tag) F AR5 @ EJIEEL, A7 AN A ZsourceAetaghy 7 &, 1
4eMPI_ANY_TAG#=MPI_ANY_SOURCE.

1. EEF
3 F LK LA 693815, MPI_Send#wMPI Recvily% Ay /R A%
int MPI_Send(void *buf, int count, MPI_Datatype datatype, int dest,
int tag, MPI_Comm comm) ;
int MPI_Recv(void *buf, int count, MPI_Datatype datatype, int src, int

tag, MPI_Comm comm, MPI_Status #*status);

Rz AL AR count/\datatype%*” 898 Rk Hbuf 69 0H & K iE
Fldest #tA2, %K & A 5ARIRtagh il 12 Rcomm3t A —ALAY; 3K

/J/\XK;IL%}Ii*TL\ i]tagﬂ?‘:”\/fa ’f%kﬁcomméﬁ /)%] &y, ﬂ"]%‘iz /}‘}j E«Z’% }\‘é‘

whk Houf b4 b X, &S AstatusA — AT LMK, BN, 5

%] MPI_SOURCEA=MPI TAG. i% 45 H)HRiL 7T 6,8 M A3

E 138 SR

s FAFMEEE, LAHANHE:

int MPI_Isend(void *buf, int count, MPI_Datatype datatype, int dest,
int tag, MPI_Comm comm, MPI_Request *request);

int MPI_Irecv(void *buf, int count, MPI_Datatype datatype, int src,

int tag, MPI_Comm comm, MPI_Request *request);

%] FIMPI Wait#2MPI Test& %5 £ EfA £id 13

1| int MPI_Wait (MPI_Request *request,

MPI_Status *status);

int MPI_Test (MPI_Request *request, int *flag, MPI_Status *status);

10
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8.3

1| int MPI_Probe(int src, int tag, MPI_Comm comm, MPI_Status *status);
2|int MPI_Iprobe(int src, int tag, MPI_Comm comm, int *flag, MPI_Status

H PMPI Test ]l Rk ASM ML BRI ES AT ERH PR T,
MMPI_ Waith) — A F F|IEMER I GES LR A A S, BT LA

=)
it
(’é‘o
PN
o)
Il

JEMLEi@{Z + MPI_Wait

H 8 e A

& HMPI_Probe#A=MPI_Iprobe L. ¥ £ X A % R NJH & 69 1 JLF 2+

FEATARM, B P T AARYE R & 6913 & 2k R e fT 300 (43 & —H&

Jﬂstatusz;@) RARFEAHAL EH &K E D BABKRLEF X KD, R
HATHFAMS ZF, A XT

*status);

GERICAE S EEIEE S F izﬂ%MPI,Iprobeié@flag=true, Il
RS B4R (status) 7 A3k Bsource, taglA R iH &K JE ; fmMPI_Probe&
—/NLREGIE S, LAF B ACELEYE L (sre, tag) FIET T AR

B 284S KA

#inc
#inc

int main(int argc, char x**argv)

{

lude <stdio.h>
lude "mpi.h"

int locId, data[100], tag=8888;

MPI_Status status;

MPI_Init (&argc, &argv) ;

MPI_Comm_rank (MPI_COMM_WORLD, &locId) ;

if (locId == 0) {
MPI_Request events;
MPI_Isend(data, 100, MPI_INT, 1, tag , MPI_COMM_WORLD, &events) ;
MPI_Wait (&events, &status) ;

}
if (locId == 1) {
MPI_Probe (MPI_ANY_SOURCE, tag, MPI_COMM_WORLD, &status);
if (status.MPI_SOURCE==0)
MPI_Recv(data, 100, MPI_INT, O, tag, MPI_COMM_WORLD, &status) ;
}

MPI_Finalize ();

return O;

11



8.4 FAREAZ

BAREAE kA —ANBE TP e AR R B —PIAZ, PrA 6B RAE
%%m%%,i%bﬁ.

1. B # (barrier)

1| int MPI_Barrier (MPI_Comm comm) ;

TR AR RN A LE, BEZBET AR EELARNE, L3R
pAE K I

2. A—A~dtAZ 2|20 ) BT R A2 69 7 4& (broadcast)

1|int MPI_Bcast(void *buf, int cout, MPI_Datatype datatype, int root,
MPI_Comm comm) ;

ﬁﬁfﬁ_i\ﬁlﬁiﬁ]ﬂ*‘ﬁ*@ AR, RABAZ T AT, Rt
RO A—ANEE BEE, TAREE T RALEEH &,

3. A —ANEEAZ S AR B A 20 R T 2 AZ (scatter)

1|int MPI_Scatter(void *sndbuf, int sndcnt, MPI_Datatype sndtype, void *
rcvbuf, int rcvcnt, MPI_Datatype rcvtype, int root, MPI_Comm
comm) ;

BARA RIS, TR #ARE AR —T . RERAE, K@ ET. AR
AEAT, *Fcyi&éi/“]’[:@/‘?%f f?N*sndcnté’JzﬁJ &, NA#SAKA;
w’EE, MEXSHE, SRE| B ARIRK T A PTR #EAE (L4
AR) B9IIE T R P,

4. AT A e AL F AU IR 2] — /ANt 42 (gather), Hscatter W] 4F 48 R 49
lviio

1|int MPI_Gather (void *sndbuf, int sndcnt, MPI_Datatype sndtype, void *
rcvbuf, int rcvcnt, MPI_Datatype rcvtype, int root, MPI_Comm
comm) ;

5. FrgatherfF 2| 69 # 3 & i% 2| 48 A BT A 42 (allgather)
6. A8 %3t % 58 /I EE (alltoall)
7. KAe, RAME. RAMEA R PR L8 ok R 6900 B AR AE (reduce)

12
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int MPI_Reduce(void *sndbuf, void *rcvbuf, int count, MPI_Datatype
datatype, MPI_Op op, int root, MPI_Comm comm);

R A2 AR —t 4, #E LA, Rl lz T HEE, Rit
ARALBRE YR PRENASAZG K EE P RAGCELER, Xk
# B 4&AF €.46: MPIMAX, MPI_MIN, MPI_SUM, MPI_PROD, MPI_LAND,
MPI_BAND, MPI_LOR, MPI_BOR, MPI_LXOR, MPI_BXOR, X #ZHM F A
7Y E R H

8. scanH prefixdg 1k .

8.5 EFAKiB 1 &P

#include "mpi.h"

int main(int argc, char **xargv)

{

int i, myrank, size, root, full_domain_length, sub_domain_length;

double global_max, local_max, *full_domain, *sub_domain;

MPI_Init (&argc, &argv);

MPI_Comm_rank (MPI_COMM_WORLD, &myrank);

MPI_Comm_size (MPI_COMM_WORLD, &size);

root = 0;

if (myrank == 0)

get_full_domain(&full_domain, &full_domain_length);

MPI_Bcast (&full_domain_length, 1, MPI_INT, root, MPI_COMM_WORLD);

sub_domain_length = full_domain_length / size;

sub_domain = (double*)malloc(sub_domain_length * sizeof (double));

MPI_Scatter (full_domain, sub_domain_length, MPI_DOUBLE, sub_domain,
sub_domain_length, MPI_DOUBLE, root, MPI_COMM_WORLD);

compute(sub_domain, sub_domain_length, &local_max) ;

MPI_Reduce (&local_ax, &global_max, 1, MPI_DOUBLE, MPI_MAX, root,
MPI_COMM_WORLD) ;

MPI_Gather (sub_domain, sub_domain_length, MPI_DOUBLE, full_domain,
sub_domain_length, MPI_DOUBLE, root, MPI_COMM_WORLD);

return O;

AAEFHTZE, 2REZEINMEF, LERZILNRA PR LR E

8.6 HeE KK

FTEREH—AEE, RRAXTHRAAGHH, X HET T HAAXARET
£,

double MPI_Wtime (void);
double MPI_Wtick();

13




L PMPT Wtime ()& E Y AT & 69 Wall time, =& — A% 569473 ®MPI_Wtick() 1)
B _E— o R A A .

9 MPI%m#: 3] A&

1. £E#®T, EGH—A4 &8 % & (connected components) & GH —A~ K
KEABFE, ZFAFEFNERHH —5£5%%, BRIEBRG, T
d H AT By F R FIAAAR A BB BRI, MRAZ R TR =
A (1) 4R RN XBZEFHRAR; (2) BT EH RiEELEET
FEER G (3) MESHHE X, TROREFALALNESFHLEY
FAT KMo
MEAHHEEF, FHEEFHONDN ZHRAENNIK L AR &
(super vertex) , HEATIALY, Hi:%8 6942 TR =48 % 5 5F,
AAHBARENEN LA E. HBIREETELET —ARTR, &
T & T AR T 3 09 AR N AR TR B A9 AR
B ERAED — R IETR R, HRBIAS AT (1) RIAEAN
RGN AR TAREARTA & (2) FEA AT &G E B 5 AR5 AT
FAAT SR L (3) T A AR (2) P EEA RGBT &I RHA—
A SRR

RCH TR & EH AN, BARBTREGARERERE E VRS —F,
rAfeHAN 280 T EBREANRMEE S F ZlogNRIEF. T
BRI ARTR B AR A D(i), RIFF4ERD(i) = i. HEEATE, IAKT
Fl— &l 56T S LA AR D(i).

HEP AR ERELATEDAC, L FD(0)A TR EPTEGARTR &
5, Cli)A AT EIRABTA witd £ AT &5 F, RIFEAFEAT
MMBETR, EXLAME TR, HEZZ2ANTE: (1)
ERERZFTAZFEAM R G MEHCGE); (2) EREZEZHFITA
HENRTERE R DATERLTE, HTRACH)T; (3) 5 KA
HD() =C@i); 4) BERAAHEC)H) = C(C()), EiTlogNK; (5) 15
BFTA D(i) = min(C (i), D(C(i)))e

#include <stdio.h>
#include <stdlib.h>
#include <malloc.h>
#include <math.h>
#include <mpi.h>
#define A(i,j) A[ix*N+j]

[C e e A A

©

int N;
int n;
int p;
int *D,*C;

e
N o= O

14



13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

int =*A;

int temp;

int myid;
MPI_Status status;

void print(int *P)

{
int 1i;
if (myid==0)
{
for(i=0;i<N;i++)
printf ("%d ",P[i]);
printf ("\n");
}
}
void readA ()
{
char *filename;
int i,j;
printf ("\n");
printf ("Input the vertex num:\n");
scanf ("%d4d" ,&N) ;
n=N/p;
if (N%p!=0) n++;
A=(int*)malloc(sizeof (int) *(n*p)*N);
if (A==NULL){
printf ("Error when allocating memory\n");
exit (0);
}
printf ("Input the adjacent matrix:\n");
for(i=0;i<N;i++)
for(j=0;j<N;j++)
scanf ("%d" ,&A(i,j));
for(i=N;i<n*p;i++)
for (j=0;j<N;j++)
A(i,j)=0;
}
void bcast (int *P)
{
MPI_Bcast(P,N,MPI_INT,0,MPI_COMM_WORLD);
}
int min(int a,int b)
{
return (a<b?a:b);
}
void D_to_C()
{
int i,j;
for(i=0;i<n;i++){
Cln*myid+i]=N+1;
for(j=0;j<N;j++)
if ((A(i,j)==1)&&(D[j]1!=D[n*myid+il)&&(D[j1<Cln*myid+il)){
Cln*myid+il=DI[j];
}
if (Cln*myid+i]==N+1)
Cln*myid+i]=D[n*myid+i];
}
}
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75

76

77| void C_to_C()

78| {

79 int i,j;

80 for(i=0;i<n;i++){

81 temp = N+1;

82 for(j=0;j<N;j++)

83 if ((D[jl==n*myid+i)&&(C[j]'=n*myid+i)&&(C[jIl<temp)){
84 temp=C[j];

85 }

86 if (temp==N+1) temp=D[n*myid+i];
87 Clmyid*n+il=temp;

88 }

89|}

90

91| void CC_to_C()

92| {

93 int 1i;

94 for(i=0;i<n;i++)

95 Clmyid*n+i]=C[C[myid*n+i]];

96 | }

97

98| void CD_to_D()

99 | {

100 int 1i;

101 for(i=0;i<n;i++)

102 D[myid*n+i] = min(C[myid+*n+i] ,D[C[myid*n+il]l);
103 | }

104

105 | void freeall ()

106 | {

107 free(A);

108 free(D);

109 free(C);

110 | }

111

112 | int main(int argc,char **argv)

113 | {

114 int i,j,k;

115 double 1;

116 int group_size;

117

118 double starttime, endtime;

119 MPI_Init (&argc, &argv);

120 MPI_Comm_size (MPI_COMM_WORLD, &group_size);
121 MPI_Comm_rank (MPI_COMM_WORLD, &myid);
122 p = group_size;

123 MPI_Barrier (MPI_COMM_WORLD);

124 if (myid==0)

125 starttime=MPI_Wtime () ;

126

127 if (myid==0) readA();

128 MPI_Barrier (MPI_COMM_WORLD) ;

120 MPI_Bcast (&N,1,MPI_INT,0,MPI_COMM_WORLD);
130 if (myid!'=0){

131 n=N/p;

132 if (N%p != 0) n++;

133 }

134 D = (int*)malloc(sizeof (int)*(n*p));
135 C = (int*)malloc(sizeof (int)*(n*p));
136 if (myid != 0)
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137
138

140
141

144

151

160
161
162
163
164
165
166
167

168

170
171
172
173
174
175
176
177

178
179
180
181
182
183

184
185
186
187

189
190
191
192

A = (int*)malloc(sizeof (int)*nx*N);

for(i=0; i<m; i++) D[myid*n+i] = myid*n+i;
MPI_Barrier (MPI_COMM_WORLD) ;

MPI_Gather (&D[myid#*n], n, MPI_INT, D, n, MPI_INT, O,

MPI_COMM_WORLD) ;
bcast (D) ;
MPI_Barrier (MPI_COMM_WORLD) ;

if (myid == 0)
for(i=1; i<p; i++)
MPI_Send (&A(i*n,0), n*N, MPI_INT, i, i
else

>

MPI_COMM_WORLD) ;

MPI_Recv (A, n*N, MPI_INT, O, myid, MPI_COMM_WORLD, &status);

MPI_Barrier (MPI_COMM_WORLD) ;
1=1log(N)/log(2);

for(i=0; i<l; i++){
if (myid==0) printf ("Stage %d:\n", i+1);

D_to_CQ);
MPI_Barrier (MPI_COMM_WORLD) ;

MPI_Gather (&C[n*myid]l, n, MPI_INT, C, n, MPI_INT, O,

MPI_COMM_WORLD) ;
print (C);
bcast (C);
MPI_Barrier (MPI_COMM_WORLD);

C_to_CQ);
print (C);
MPI_Barrier (MPI_COMM_WORLD) ;

MPI_Gather (&C[n*myid], n, MPI_INT, C, n, MPI_INT, O,

MPI_COMM_WORLD) ;

MPI_Gather (&C[n*myid], n, MPI_INT, D, n, MPI_INT, O,

MPI_COMM_WORLD) ;
MPI_Barrier (MPI_COMM_WORLD) ;

if (myid == 0)
for (j=0;j<n;j++)
D[jl=C[jI;
for (k=0; k<1l; k++){
bcast (C);
CC_to_CQ);

MPI_Gather (&C[n*myid], n, MPI_INT, C,
MPI_COMM_WORLD) ;
}
bcast (C);
bcast (D) ;

CD_to_D();

n,

MPI_INT, O,

MPI_Gather (4D[n*myid], n, MPI_INT, D, n, MPI_INT, O,

MPI_COMM_WORLD);
print (D) ;
bcast (D) ;
}

if (myid==0) printf("Result: \n");
print (D) ;
if (myid==0){
endtime=MPI_Wtime () ;
printf ("The running time is %1f\n",endtime
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193 }

194 freeall ();

195 MPI_Finalize ();
196

197 return O;

198 | }
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