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How to Run a Parallel Numerical Model on Linux

Gu Xianggian! Gu Meifan?

(1. Chinese Academy of Meteorological Sciences, Beijing 100081; 2. Naval Submarine College)

Abstract: In order to run a numerical models, the Linux-OS installation, the compiling and
parallel environment setup process, and other correlative software are emphatically intro-
duced with less about their principles. All the software can be got from the internet, so it is
very suitable for basic meteorological stations to set up their parallel computer systems to
solve the contradiction between computer sources and development of practical operation.
The systems are the bases to do the finer forecasting, and can also be applied to sciences re-
search,
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Ell

Tk

KBTI HmESZH N EIKBKWEZER
B, S AL TR AT DABEAR R S 4 R R
SEMOBANA, BoPERNEEEE
AT T ER . Hik, ZEREREK
HF, FRBEESKISET, BE+
SEE, PETEFIERERIEER SR
S XFER KRBT R REVL S B FEE R
BEORBOREE, BRPMERN—EA L5
I, HEHRNHAOAR— BT
BB .

HAf S EE ZRMBHR, W
Pentium 4 A EBWHEECD BT 500
MFLOPS, BAHTRLACKEE, XK
S A F AL TR ER AN X R IR S A B AR EE R
(Symmetric Multi Processing, SMP), {H
FHRBRBBENENREFBESE (Cluster)
FART BRI EVRENRE. EE
Internet N A H 223 &, SBMERIER
% Linux"BRMEZ AIHXE., REKS
THEEHRTSERM X EREY, #7
T LT Vissd B THE, {HiXgkE
BERABHHT, X TFEEHTITEREY
X.

1 EHag

WEZEMBIT A BB, 386 L L PC
PVLENAT3E4T Linux, {ERETRKEREITE
FIRGRUL, XBRAE. BIEERTLE
KR RR L, AR R REKXK,
BN T EAERE .

RE% (1 4): PIV3. 2G/AMD 64 +
3200 KA E#y CPU; RIS M E BT H
&, WEW, HER%, HSHEMCPUR
£, BFHNEBEBFATIRMNER, F4MEEM

A—B Rk R A AL N RN E R W
231G 577 (DDR 400), TE&AMABILT,
HAT 200G LW AE. 5B EABIR
817, M%ERSE, RES5ITE, HRESE
BB AMNE %,

HEHR G&), SEBEBNRE,
ATDALG IR & 25 RY{% . PIV3.0G/AMD 64 +
3000 L b# CPU; FHRFEIRFHIABEEF
MTEMEK; HFERN 512G BHF (DDR
400), ERBBLEBTREREMTTL
T, BFE 40~80G B, HWMHFTH A
BESHITHRENRXR, XA 10& PIV
1. 6G BITEFRRE LK MMS BT R,
ZREARANERRRBE . HEE5RE
LR E O, BB E BN ET
%,

2 BERZ"

Linux B EITRARE, EAK LR
Z 2 RedHat Inc. 1) Fedora, HEjHIRA
4.0, EXARAFEEN R BE LKL,
XHBLL Fedora 2.0 ABI A RE P EEY
BEMEESEW, ZREZHBT TEMEST
fE .

(D) ¥@% BIOS MRy JLEET .
(2) RFHATRREEIRD BB R
fig.

3) WEBRFMMRESE R Linux fF
XH
4 BAEMBWEE.

(5) B&H M UNIX firds,
AR F AR R, FEDIER.

(D) —RFREERC/EERR SR 3
AZERE, WARM, SIRAKSEBH
X, £ DOS TEATEERZTH \ utl \
rawrite. exe 3L #, ¥ A \ images \
boot. img 3%
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(2) AT =4 Linux X, E—4
R K 10G, RN/ IR —EEE
T4 1024 RETE, FIREEBERS. 52
SR RDMEATMAE—FEKR, RFBH
1G, WEW &R 512M, fERRERRK,
T s, Kbz mEER NG X,
A= EEHWEEN /LT, W/YWXT,
FAR R BARFLEATIHATH R

(3) 3%+ custom FEEK, ,

1) ZERIF—-BREEIHRFNBRFH
M+, F# Configure using DHCP %55 ,
BAARNSHET SWHEERN R IP ik
(111111 111 D) 5 ESNAENE
B IP M bt (fm 198.28.13.64), B WK
nodel, Rk A M3 W7 A B S ik
(gateway IP, 1 198.28.13.1), WL REH
B, —EEREE Linux B3R R2a RN
KBS,

(5) Firewall Configure (P k35i%E)
B hi% % no firewall 8{E %FF Medium,

FHhd, ethO ethl telnet WWW (HT-
TP) FTP (fH%FH “V™).

(6) Linux Z47 A8 MK AR Z
S FARHBITHER A L, FREK
Bz BRFENE, — A HEEEREFN
T
Desktops:

X windows System

GNOME Desktop Enviornmnet
Applications

Editors

Graphical Internet

Graphics
Servers

Server Configuratuion Tools

Windows File Server

FTP Server

Networks Servers (rsh-server, telnet-

server)
Development

Development tools

X Softwares Development
System

Administration Tools

Systems Tools
(D BABERS (root) KHE, B
—ANEEA S pub BFHATIFTIRE.

(8) #%# GRAPHIC J33h5 =\

(9 ZEFEHEEMHM root AR
Linux, RN [root@nodel root] #

(10) BE~7 L4/ etc/hosts. equiv, HZF
A

nodel

node2

node3

noded

B —A R AT UL pub £ B
SR FEL - rhosts, WAR E.

WFIHENR, REEELAGRESHTAR
RIZEMEF, FRSFEESR:

@ MG AFTEERE ftp, 1sh, tel-
net MRS, HALKERA L.

@ fH root B3

®@ #HNFE A pub ik BIFED

adduser pub

passwd pub

3 mIFREE ARG

#£ Linux B R4THRAH— R EAE — 1~ B
H### Fortran 4i%8F 877, {8 RHE3CHF For-
tran 77 fRifE, fE—EHEEHEERATLL, &
SIE RS, XA IERRITER
N7, BDHARAE=ZFTRREZR, B
PGI MINTEL4F4S LR A8, 48512 IN-
TEL i e A, RANRRH, X
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PR S E N B HIF SR RGEITX
#, i CCSM, WRF, MM5 %, giF PGI

R LLBEK, HTWHESEE .
3.1 PGlA#HBEWZRFRZA

B % B Portland 2% &) i M, W 7
LINUX/NT/ T %847, HEKRA R
5.2, PGl xiF#a 1 C/C++, F77/F90
ZF GRS, ERPERLANR, EEE
IBIRR R 15 K, B 2 RiGHwiF—MRFH
BERF—ENERERR, RIFEERHTHRITC
A REBE1T 15 K, HENAEF 10 XA
EHEE—K PGl 418, HENIRE—
KEEWERT, MEFHEFER PGL, M
YW REE—~ K E htp: //
www. pgroup. com b B o EM, SEEE
ftp: //ftp. pgroup. com/x86/ F &, X4
% . linux8. tar. gz, 3CHEK/NF 65M,

PGI 4ias ML EALTRINT -

(1) {# A root #LFR, # linux86. tar. gz
fRER—MIGES B % I/ root/pgi

cd /root/

mkdir pgi

cd pgi

mount /dev/cdrom /mnt/cdrom

tar xfvz /mnt/cdrom/linux86. tar. gz

(2) BAREBRFIIREE

. /install

(3) EHARMIMRAE XN, HEki
BB, accept HXRHY

4 BEFR, EF 5 T

(5) BREEYE HF/pgi/usr, @HEHn

(6) BBEEH evaluation license, y

(D BRYWRARB, ASBESR
%, accept B RHBL

(8) BAMA Email &, WEEERHIA

(9) BEEREXMHHNRRE, n

(10) FELBIRE

#t/etc/profile A P EHFETH
. bashre 3UHIMA

export PGI=/usr/pgi

export PATH = $PGI/linux86/bin;:
$ PATH

export MANPATH = $ MANPATH.:
$ PGI/man

BULH P B8/ ete/profile U, 3B
AR P ERRE T B pei dRigas.

i S A pefl7 F pgfoo

3.2 INTEL %##Z8LRKfER

INTEL ~R|F Xk, ALK EA, B
DA A RO 3, TR RIHE
https: //registrationcenter. intel. com, ¥
WA edeE R, WA BCKER YL, B
B] DAFRAS I BUF BT 304, 7E https: //prem-
ier. intel. com/WhatsNew. aspx F # 5 #
MR, XHZA1_fc_pc_8.1.777 . tar. gz,
K/ANY K 88M, (FH frp #2 1 _ fc _ pc _
8.1.777 .tar. gz {5 linux F, FEH
RaF

(1) {#FH root LR :

cd /root/

tar xfvz 1_fc_pc_8.1. 977 . tar. gz

cdl_fc_pc_8.1, 9277

(2) BAREBITIRER

. /install. sh

(3) HARBEBRGEIFMSET 1

D) FAEREBFR, accept B REMY

(5 BAZEHFE, BIEA

/usr/intel.

(6) FEZEWE

[F#E, 7E/etc/profile A EBHFRT
i) . bashrc U MA

export LD _ LIBRARY _ PATH =/
ust/intel/lib; $LD_ LIBRARY _PATH

export PATH= $ PATH. /usr/intel/
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bin
export MANPATH =
PATH. /usr/intel/man
a2 ifort.

3.3 MPICH #4733 64 % E Atk AL

$ MAN-

MPI (Message Passing Interface) &
B R —FF L BCE & MR TR R
&k, MPICH & MPIL. 2 in 58 &
ST, RN ATEERS 2 R—FIFT R
WRFE, FEGY MPL BRENETR
it iE 7 FF B, M A http: //wew-
unix. mes. anl. gov/mpi/mpich, i ftp T
HH0 mpich. tar. gz {533 linux F, &%¥%¥
RWTF.

(1) {18 root AR :

cd /root/

tar xfvz mpich. tar. gz

cd mpich-1. 2. 6

(2) WIIRALIFEIIG

. /configure — c+ + = pgCC —cc=
pgec —fc=pgf77 —{90=pgi90 — — prefix
= /usr/local/mpich

(3) k.

make

(&) &3

install

(5) FREENRE

B, FE/etc/profile RAFEBRT
# . bashre XA

export MPICH=/usr/local/mpich

export PATH = $MPICH/bin:
$ PATH

RUNTIME _ SYSTEM = "linux”

export MANPATH = $MAN-
PATH. /$ MPICH/mpich/man

KA bR PGI 45vas, % T INTEL %4
BRA TR, HE (O PNER:

. /configure — cc=gcc — fc=ifort —
f90=ifort — — prefix=/usr/local/mpich —
intel

% A2 7 mpif77 F mpif9o.

Hofth 8K 14 B9 % %%, I NCARG,
NETCDF WHBEARE, TTUSE FHEK
WAHLT

4 BARFHITRER

AR R B E B IFITRAE I
%, BBV RBT IRE 8, RAF
FTHFRNBTERER %, XEP mmbv3
B, BFRR V3. 72, XA U
2K (7). BRFWLUE fip:. //
ftp. ucar. edu/mesouser/MM5V3 3k 18, L
HTHEFXHEREESR 2 4,
MM5. TAR. gzr 51 MPP. TAR. gz, X H %
B TEE N TSR,

(D R THXER

tar MM5. TAR. gz

cd MM5

tar MPP. TAR. gz

(2) 1B configure. user

vi configure. user

XM GRFES N ETAK “#” &
B, HE=HEEM. 0 INTEL 48 M
MPICH AR RIFESECY

MPP _ TARGET=$ (RUNTIME _ SYSTEM)
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# # edit the following definition for your system

LINUX _ MPIHOME = /usr/local/mpich-intel

MFC = $ (LINUX _MPIHOME) /bin/mpif77

MCC = $ (LINUX_MPIHOME) /bin/mpicc

MLD = $ (LINUX_MPIHOME) /bin/mpif77

FCFLAGS = —02 —convert big _ endian —pc32

LDOPTIONS = —QO2 —convert big _ endian —pc32

LOCAL _ LIBRARIES = —L $ (LINUX _ MPIHOME) /build/LINUX/ch _ p4/lib —

lfmpich —Impich

MAKE = make —i —r
AWK = awk

SED = sed

CAT = cat

CUT = cut

EXPAND = /usr/bin/expand
M4 = md

CPP = /lib/cpp —C —P

CPPFLAGS = —traditional —DMPI —Dlinux
CFLAGS = —DMPI —1/usr/local/mpi/include

ARCH _ OBJS = milliclock. o
IWORDSIZE = 4
RWORDSIZE = 4
LWORDSIZE = 4

(3) GiF=H AT

make mpp

WME Y, £ MM5/Run HR T =4
PUTICAF mmS. mpp

MERET, TLUERFESE, LE
A UEEEFPRIEL, EFNRE.

make uninstall

make mpp

(@) FETHEA R B R B R K
AR,

AR ITTEIR], B ETEW ST
HHEI R FATIHEE, MR WAT IR NFS &
TR RELEH .

&) BHSHHETR

AMERARAN RS SITERY

-

— A4~ X 4 R/usr/loca/mpich-intel/
share/machines. LINUX

ALPEN

nodel

node2

node24

A—A B MM5/Run B# F&X
4 pefile, RZR.
nodel 0 /home/pub/MM5/Run/mm5. mpp
node2 1 /home/pub/MM5/Run/mm5. mpp
node3 1 /home/pub/MM5/Run/mmb5. mpp

(4 BF7
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% #32%k

make mmb5. deck

mmb. deck

cd Run

mpirun —np 4 mm3. mpp

B} mpirun —pdpg pgfile mmb5. mpp

WRF §izf725fpl MM5, #Z [ MM5
HIABRER R, &% FERTE, TeH
DA ] 32 477 WRF, WRF H Bl 8 A
2.0.3.1, ¥ EFH =K . WRF-
SI. TAR. gz, WRFV2. TAR. gz Uk Fr— 4
3DVAR ## $, T 8 M 4k K. http: //
www. mmm. ucar. edu/wrf/users/down-

load/get _ source. html
5 & &

HAT, MLREIFAITAT LA R A KR
DA RESE B ER 7 TR, TR PG 40T
RTRERITEIKAGRR, +aEERE
EiE. EXH INTERNET 5 i 84 o v
RO, EXTEREE—ERTHEL
HIRMETT, WFREMT. FRRNES
FEHRER T LEM T RITLT,
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