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1. 3E AFHE w7 98 FEF== vl gt
2. &2 (Master) A FE o gl 525 A

terface) 2ol B &g & A
3. AlXH(Slave) A El el Bl52E A X & MPI glol B2 & A3ttt
4. B H FH2HE H2EG
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& A 24
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A1 PCEel2E 75 9

& 9% ¥ B (Switching Hub)
293 B (2" 1.3)= SAYSAF(LAN)S 74T of 97| A
A ZFAE 293 7ls< 7H ZAE 7HE R

12 1.3: Route

& KVM ~9]%]

Zg2~HE AL mos RUE, neA T8 JHREE AL
A dn MEHNIE o]t Z2aWE APsHA "t AT A
o F212HE 75T wols EUHE HI npexs) 7|JHES ATt
of LJAAL} g gtol BB E HAA St wetA st 7JHE B
UH, 1A E Z835td v287e &37F Qth o] uf 2ol Au|E
KVM(Keyboard, Video, Mouse) 9] x| 2}a1 St}

orﬁ":’(

B

13 1.4: Switch
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A1 & PCEZe~E 75 15

rsh-server

rlogin, rsh #H A H| 25 £53}7] 93] Al = rsh, rsh-server F 7] 2] 3
Z1A 7} A A= o] 9lofoF gttt ZHd o]n] rshi= A X5 o] 917] wjZel

oo 3l

rsh-server ¥t A %] 3|5 Ft}. rlogin, rsh = MPI &} 22 W& 2 73
o] ZRAAZ FAlS F ) AEHE TR ZREFO|TH

LAM/MPI+= A Z-2 The Laboratory for Scientific Computing(LSC) at
the University of Notre Dameol| 4] 7] t5] of Al 35 11 = MPIZE &S =
= #E dEsolarth. MPL2xFd wef Bt A2 A2 MPICH29}
vl =3tk LAM/MPI+= MPICH, MPICH29} vl & ] & ©] A Ho]ar
Zhg A719] mAIA] Aol Ak dojus Aol o e A
oltyi H7bE 3 93 LAM/MPIE= PVMA & T} 2 259 AlAH
o 7b A2 gl § AgeA B ol AT,

off I'UIO

H
bt

tlo o

’ Fedora Download ¥} ‘

1. KAIST FTP Serverol| A Download : F4 ¢ & o]
ftp://ftp.kaist.ac.kr/fedora/linux/releases/11/Fedora/i386 /iso/ S ¢ &
3} a1 Fedora-11-i386-DVD.isoE t}-& W=t}

% fip:/iftp.kaist.ac krifedorafinuxireleases/11 Fedorafi326fisol - Microsoft Internet Explorer

Ige e By SAFA@ =30 E8%m) v
@5—@. < ? 7 il EMH Ev k%) Folder Sync
Z2D) (§) tprip kaistac kritedoralinuxreleases/] LF edoralic8eiec/ s 22
Uk 33 &R SET LR
=0 = e 3 S Tl . »
il |0 Fedora-11-1386-CHECKSUM 15eke OHY 2008-06-04 27 12.
wl ) Fedors- 11288 disc! iso BB4MB  ALZip SO File 2008-06-62 27 12
. R Fedora-1 1-385-isc2 o E91MB  ALZIp IS0 Fils 2009-08-02 27 12
= [ Fedors-| 1388 disc3 s S8EMB  ALZip ISO File 2008-06-02 27 12.
0 [ Fedora-11-286-disc4.ise §94MB  ALZIp IS0 File 2008-08-02 27 12.
b4 IE Fedors-11-i286-discS =0 EB4MB  ALZip ISO File 2008-06-02 27 12.
I Fedora-1 1-{386-discf.iso G16MB  ALZip 130 File 2008-06-02 27 12.
JIE R Y i o 343GB  ALZip IS0 File 2008-08-02 27 12
: 17EMB  ALZIp ISO File 2009-08-02 2 12
-
-
L

23 1.14: KAIST FTP Server
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- 11 Directroy 2 ©]%
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19 1.17: 11 Directroy

- Fedora Directroy 2 ©]%

OgF EIE 2w AR =30 =) i
4 ; Elst > 'ﬁ' g ) R E\v \"‘) Folder Sync
Z24D) (§] ftp-umirrors sohu.comifederalreleases!1 1 a gE | B8
ek B J == -
@p Ewverything Live
.ﬁ
*

@ 2IE(

13 1.18: Fedora Directroy
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- Fedora-11-i386-DVD.iso & t}2W=t}.

oEE EEe 22w SHEN@ E3m ES2m) &
Q= ) Y JaEe o =o [ (@ rosersie
F D) (§] fp#ip kaist ac kiifedoralinuxireleases/| 1Fedorals8liso! o 9
= 3 & SEE LT
E0xE - |20 Fedora-t1-#286-CHECKS UM 156k8  DHY 2008-06-04 27 12.
=) T Fedora-11-i386-discl s EB4MB  ALZip ISO File 2006-06-82 27 12
» edora-11-i366-disc2 8o Ll ALZip e F- -Ge-02 i
G 11-i386-disc2 691MB  ALZip ISO Fil 2008-08-02 28 12
enora-1 1. ISC. IS0 o A Ip 1> L | =Lo-i =
= Fedors-11-286-tisc3. BEEMB ALTip ISO File 2009-06-02 27 12
0 I Fedora-11-386-discé.iso 834MB  ALZip1SO Flle 2009-05-02 27 12,
b4 [ED Fedors-11-385-discS 5o £84MB  ALTipISO File 2008-06-02 27 12
:@Feoora-n G1EMB  ALZip IS0 File 2009-05-02 28 12.
JEF 94 e ; 50 FI42GB  ALZipISO File 2008-06-02 2 12
- @Fedom t1-i388-netinst iso 176MB  ALZip IS0 File 2008-05-82 28 12
-
o |
L

1% 1.21: Fedora iso Download

Al 2 A A2 A3FE(Master computer) Linux A X

*2 29 W&S52 Fedora 11 7]%2§ 2 E Aot
T he AFt=EE S HFE ol A A7
& BIOS 4%

Fedorall DVDE CDROM¢| Y11 A F£ &L 3tr}. CDROM=ZE F & 3
of 3t7] &l BIOSO|A # YA E CDROMe] A <A 2 H== & ¥
£t BIOSZ Sol7be W2 79 dt= 3tdoA F27]8 =24 At
CDROMe] 7} 8 492 J9 F107]1E &8 A7t BIOS3HH
oA Wzt
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& Media Test
g 5u OD A& AALEA) Boln
3

€5t 3 Enter 7] & F8th o] %ol Next Z 3}

fud

Disc Found

To begin testing the media before
installation press OK.

Choose Skip to skip the media test
and start the installation.

gl m 2 Ao A 2 Y Ao E A= Sttt English(English)E A8 & Next

=
=9

fedora®"

What language would you like to use during the
installation process?

| Chinese(Simplified) (REI#EH3L) A
Chinese(Traditional) (g:Rr37)
Croatian (Hrvatski)

Czech (Cestina)

Danish (Dansk)

Dutch (Nederlands)

Estonian (eesti keel)
Finnish (suomi)
French (Frangais)
German (Deutsch)
Greek (EAAnvikd)
Gujarati (321} &

|

19 1.24: Language
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&= Please name this computer. The
@] hostname identifies the computer on a
=" network.

Hostname: lnndel

‘ m Back | | B Next ‘

Please name this computer. The
El%!l' hostname identifies the computer cn a
=" network.

Hostname: lnndez

‘ m Back | | B Next ‘

138 1.27: AL AFEE
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& Partition Hard

Partition Hard+= Create custom layout

=0}

filo
S
)

fedora®"

Installation requires partitioning of your hard drive, The default layout is suitable for most users. Select what
space to use and which drives to use as the install target. You can also choose to create your own custom

layout.

Create custom layout

2

Select the drive(s) to use for this installation.

<k Advanced storage configuration

What drive would you like to boot this installation from?

‘ Back

»ﬂext

2% 1.30: Partition Hard

25
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I 2 News £33} Partitions &3t} Mount Point+= /22
A e 3}l File System Types ext3 2 2 Additional Size Options &30 A]
Fill to maximum allowable sizeZ A3 3t} 1 th2 OKE FEt}. o)A

= T T
Next& Z ¥ st}

Maount Pant: 0 v
pri File System Type: ext3 i
Mlowabile Drrves:
o Size (MB): 20 N
Additional Size Options
Device A Breduze
e Fill o space up to (MBJ:
- idevisda & Al te maimum glowable size
T < rorce to be a prenary partition J—
Encrypt
Hide RAID devica/Ly, @emncel || Aok
4 ack up Hext
13 1.32: Partition Add
A= DAE ERE R
ADHE BARL YesT 2 BT

Partitioning Warnings

The partitioning scheme you reqy the

or following wamngs.

" ou have not specified a swap partition, Although not

o strictly all cases, it mprove
jperformance for most instakations.

L M
Device ¥
w Hard Drives
= pevisda Wiould you ke £o contmue with your requested partitioning
scheme?
[devisdal

[ Il L

Hide RAID device/LvM Volume Group members

2% 1.33: Partition Warning
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#& Include Application

Office and Productivity®] o]l Software DevelopmentS =7} 2 A| 2 3kt}.
ol=1d zZZ W LAM-MPIE A XA & Q3 gfo] H 2] 2] 7} Software
Development ¢Fel] ¢17] wf&of] HFE A] dfj o] of 3ttt NextE F21H A
7b APt (RS 1580A 2088 = Z2drct)

The default instalation of Fedora inchudes a set of software applicable for general
internet usage. What additional Lasks would you e your system Lo incude support for?

& Office and Produc thity

& Software Deveinpment

Web Server

PMease select any additional repositonias that you want to use for softwane installation.
¥ Instatation Repo
Fedora 11 - 386
Fedora 11 - 1386 - Updates

i fAdd adcitional soltware repositonies o Modify repository
You can further customize the software selection now, or after instal via the softwane

management appication.
= Customize [ater Customize now

4 Back o Next

13 1.36: Include Application

fedora
Congutuaton pos heduis Pilsaton 8 et
Pesse rebast b e ataled tyatem Mafe (hat wpdeten Sy be
] vatatin {3 gy e propes fanc b f pou vy ber nd ent sleton
D of terns igdat s n 1mcommended sfer the imtost

8

f

= st

Installing gla-utits-7,3.0.14. held ina 12 )
X Rt

a:w!
(a) (b)
1% 1.37: (a) Install (b) Reboot

A 27} &85 ¥ Rebootg =833l LA Fedora 11DVDE CDROMO]|
A A,
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Welcome
Create User
Information
v crebrall You must create a 'username' for regular (non-administrative) use of your
el system. To create a system 'username’, please provide the information

Date and Time requested below.
Hardware Profile

Usemname: fcorea]
Full Name: :
Password: | . [ ]

If you need to use network authentication, such as Kerberos or NIS,
please click the Use Network Login butten,

Use Network Login..,

4m Back .‘ mp Eorward

12 1.39: Create User

Welcome

Date and Time

Information
Create User

+ Date and Time
Hardware Profile

Please set the date and time for the system.

Date & Time ‘Netgork Time Protocol |

Date Time

< January > €2010 > Current Time : 01:57:17

Sun Mon Tue Wed Thu Fri Sat Hour : ‘1 :l

1 2

3 04 s 6 7 ¢ EH Minute : |54 2
10 11 12 13 14 15 16 Second: |54 5
17 18 19 20 21 22 23 h

24 25 26 27 28 29 30

31

|

23 1.40: Date And Time
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nodel

‘ korea

Qther..,

o suspend & Restart @ shut Down

€9 satlan 9, 2:00AM

19 1.42: Login

£ Applications Places System @ () 4 4) &, korea satan 9, 2:04 AM

12 1.43: Main

33
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& 2 JdFHE vaYa Az 4F
(2 Bol A= ethlo] 52 AFF o] itk 8ol 98141 Network con-
figurationof] 4] HardwareE X 2] % @ 7} = DescriptionS HH &<t}

AR AFE A AAA BETh)
e Terminal 2 57} system-config-networks ¢ &3t}
e TS YV AFE B (cth)E HE 29

e Controlled by NetworkManager 2} Activate device when computer startsS

A 250

e Statically set IP address®=-& A1 ®13}o] Address, Subnet mask, De-
fault gateway address, Primary DNS, 712|311 secondary DNSE ¢ &
glt). vl A] 3¢l [Po]ojofsitt. OKE =835t File > SaveE &
gttt 283l QuitE skl LT

2 oA A=
Address : 163.152.197.67
Subnet mask : 255.255.255.0
Default gateway address : 163.152.62.1
Primary DNS : 163.152.1.1
Secondary DNS : 163.152.11.6
o2 3}
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NP PR EEER S IFE:
(& Ao A ethoo] HH2 AA¥ o} 9rh)

e Terminal 2 59|77} system-config-networks ¢ & 3t}
e I ThE Rz 428 FA(e0)E HEDe

e Controlled by NetworkManager 2} Activate device when computer starts S
A3

e Statically set IP address@ =< A& 3}le] Address, Subnet maskg ¢
Qe gRE A28 AR FAL /] B o PE F
25 988 e "t & o2 ALt AFE Y 22 P+ 275ttt

g3}l File > SaveS Z 8 3tt). 18] 1 QuitE 3t y2th

@)
=
ulit
iy

oA A o M=

o ] AFFE QA A (2™ 1.46)
Address : 192.168.111.111
Subnet mask : 192.168.0.100

o AlXF AFE H(2™ 1.47)

Address : 192.168.111.222

Subnet mask : 192.168.0.100
©°Z 3t}

& Network 317 A&
A A A =2 network A4S A-83517] 95

e Terminal® E9°]7} service network restartES ¢ Z 3t}
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(=]

File Edit View Terminal Help

[rootBrnodeZ koreal# sgstem—canf‘ig—netwarkﬂ "
= Ethernet Device _.

‘General |goute Hardware Device
| Mickname: ;eth_Cl B
[« Controlled by NetworkManager
I+ Activate device when computer starts
[ Allow all users to enable and disable the device

["1 Enable IPvE configuration for this interface

Automatically obtain |P address settings with:

® Statically set IP addresses:
Manual IP Address Settings

Address: 192.168.111.222*_

Subnet mask: 192168.0.100

Default gateway address: |

Primary DNS:
Secondary DNS: |

Set MTU to:| 1500 I=

e Cancel

Pox

% 147 AL AFE WEZE T4 & Network Zx A A
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& xinetd-2.3.14-21.fc10.i386.rpm A 2]

T},

korea@nodel:/media/Cluster_util

File Edit View Terminal Help
[rootBnodel Cluster_Utill# rpm —ivh xinetd-2.3.14-21.fcl0.1i386.rpm [
warning: xinetd-2.3.14-21.fclD.1386.rpm: Header V3 DSA signature: NOKEY
, key ID 4ebfcZ?3
Preparing...
HEHHAHHUHHHHBHESHRSHB AR E B R H a a e [100%]
1:xinetd
HUEHHHHREHHBHHB BB R BB Eg [100%]

[root@rodel Cluster_Utill# N L

13 1.49: Rpm Xinetd A %]

& rsh-server-0.17-51.fc10.i386.rpm 4 2]
rpm -ivh rsh-server-0.17-51.fc10.i386.rpm< Y B3t AE 7 &

korea@nodel:/media/Cluster_Util

File Edit View Terminal Help

[rootBnodel Cluster_Utill# rpm -ivh rsh-server-0.17-91.fcl0.i386.rpm
warning: rsh-server-0.17-31.fcl0.1386.rpm: Header Y3 D3A signature: HNOK
EY, key ID 4ebfcz73

Preparing. ..
HEHBHEHBHEREREA AR B RS R RS E R s e naens [100%]

1:rsh-server
HEHHEHEAHHEHER AR HA BRI saa A s es [100%]

[root@nodel Cluster_Utills |

|~

23 1.50: Rpm Rsh-Server 2

& LAM-MPI Ax 2 A7
tar -C /home/korea/Download -zxvf lam-7.1.5b2.tar.gz &

gt -C FALS d5S & A4S AAdste w0tk koreax= A A ol
ojm® vk Ao wet dekd s T
o =S F L lam-7.1.5b2 ZHE o] F 3}

Ao = cd /home/korea/Download/lam-7.1.5b2/E5 & 3}H
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File Edit Miew Terminal Help
[rootPrnodel lam-7.1.5bZ1#% ./configure ——pr‘eFix:/usr/chal/laer

korea@nodel:/home/korea/Download/lam-7.1.5b2

Eile Edit VMiew Terminal Help

config.status: creating sharestrillium Makefile [~
config.status: creating share/tstdiosMakefile |
config.status: creating tools/Makefile

config.status: creating tools/hboot/Makefile
config.status: creating tools/lamboot/Makefile
config.status: creating tools/laminfos/Makefile
config.status: creating tools/mpiexec/Makefile
config.status: creating tools/recons/Makefile
config.status: creating tools tkill/Makefile
config.status: creating tools/wipe/Makefile
config.status: creating tools/wrappers/Makefile
config.status: creating romiosutil/lam-configure-values
config.status: creating sharelincludes/lam_config.h
config.status: executing depfiles commands

[rootBnodel lam-7.1.5b2]1# [f

9 1.53: configure

& make
make & & o]= LAMMPIE Build gt}

e Terminalol A makeZ < & 3lt}.

Eile Edit View Terminal Help

[rootBnodel lam-7.1.5bzl# makd | 2]

korea@nodel:/home/korea/Download/lam-7.1.5b2

Eile Edit View Terminal Help

ranlib Jhome/koreasDownload/lam-7.1.502/romioslib/liblammpio.a [~
makel[Z]: Leaving directory /home/koreas/Downloads/lam-7.1.502/romio’

make[2]: Entering directory ~shomeskoreasDownloadslam-7.1.502"

LAMAMFL 7.1.5bZ2 has been built.

You now need to install it with "make install”

makel[Z]: Leaving directory ~/home/koreas/Downloads/lam-7.1.5602"
make[1]: Leaving directory /homeskoreasDownloads/lam-7.1.502"
[rootProdel lam-7.1.5b2]1#

[rootEnodel lam-7.1.502]1# []

1% 1.54: make
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r N
File Edit Wiew Terminal Help
[rootBPnodel lam-7.1.5b2]1# wi Aetc/bhashrc D v_:

korea@nodel:/home/korea/Download/lam-7.1.5b2

File Edit WView Terminal Help

# wvim:ts=4:sw=4 ]
LAMHOME=/usr/local 1am

PATH=%FATH:: Yusrslocal #lamsbin

export  LAMHOME PATHR

— INSERT — kAT":L,,ZO—Z:L Bot i'

28 1.56: LAMMPI 874 4274

bashrc3} g2 A 23517] 93|

e Terminal®l| A source ~/.bahsrcE ¢ = st}

Fnle Edit View Terminal Help

[rootBrodel lam-7.1.5b214% source ™/ .bashrc Y r_\
[rootBnodel lam-7.1.5b2]# [] -

29 1.57: A3t bashre 3 A&
& ntsysv 4%

e Terminal oA ntsysve ey Tejd FHA HES AHso2
< °]

=
Al s 4+ 9= gEEo] U2t} nfs, rexec, rlogin, rpcbind,
rsh7} A 25 Q=74 g6k, AT EA7F it A AT o] A0S o] §
sto] A 2 gk 01%% Tab7] o]t} A ZE 3t & Tab7] & ©|&3}]

EnterE 249 =}

A7, AZH QA FAT FES= s dstd b 2k

’ NFS(Network File System)
NFS2F Sun MicrosystemsAFo| Al 7] 8 21 0 2 TCP/IPUEQ 3 4ol
e ARES AN ARE hEE S B h ool APl 5 A<

A
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= ojof 3t} rped] E-L A A o)A RPCAH|AE Hg] i)
oA, ntsysvE WAE WES A g5

e Terminal ol A] service xinetd restart2 &3ttt 13 1.620]A]

2 4 Q1% o] Starting xinetd 35T OKo|H g H o2 H Zo|th

= korea®nodel:/home/korea

File Edit View Terminal Help
[rootBnodel koreal# service xinetd restart

Stopping xinetd: [ OK 1]
Starting xinetd: [ OK 1]
[root@nodel korealt []

23 1.59: Xinetd Restart



Al 2 @ #e] A7 (MASTER COMPUTER) LINUX 4 2] 49

e Exports A7 (& AFEHU AA)

=

Terminalol| A vi /etc/exportsS Y35 AdE 7S )
Jetc/exportsSt A& A3 H st o] v EE & 718 v H E g9} ut

CEES HNE T2E BES AT 4 Atk

/home nodel(rw,async,no_root_squash)

/home node2(rw,async,no_root_squash)

]
Eile Edit View Terminal Help
[root@nodel koreal# vi setc/exports D [~

korea@nodel:/home/korea

Fle Edit View Terminal Help

Shome nodel(rw,async ,no_root_sguash)
/home nodeZ(rw,async,no_root_sguash)

—— INSERT —— Z2,38-40 A1l

13 1.61: Exports

Terminalo| 4] service nfs restartS ¢ & Stt}. Starting NFSTE
Sw 0Kz 1o W 488 Aol

korea@nodel:/home/korea
File Edit View Terminal Help

[rootBnodel koreal# service nfs restart A
Shutting down NFS mountd: [ OK 1]
Shutting down NFS daemon: [ OK ]
Shutting down NFS guotas: [ OK 1
Shutting down MFS services: [FAILED]

WARNING: Deprecated config file /etc/modprobe.conf, all config files belon
g into fetc/modprobe.d/.
Starting MFS services:
Starting MFS quotas:
Starting NFS daemon:
Starting NFS mountd:
[rootBnodel kaoreal# []

29EC

]
]
]
]

[amlanTanton ]

13 1.62: NFS Restart

portmapper H]-= 2ol ‘
RPC portmapper< RPC Z2 13 H$E TCP/IP(Z2 UDP/IP) =
EEE XE W5 R H3ets Anolrh o] AL #4dde RPC AHWES




Al 24 He] FH3FE(MASTER COMPUTER) LINUX 4 %] 51

s
2

t 52

EEE

M= A

o
28 SA2EE /etc/hosts.equivel &3t} 2 hosto] 52
= Agsted

etc/hostsoll W] 2] 553} oFoF gt

e Terminalo| A vi /etc/hosts.equiviE ¢ ¥ 3tr}.
B of| A| o) A= node A FE 2t £ 23}, hostZE nodel 3} node2 & A
ogormz 19 1.657 Z+°] nodel, node2E ¢ =3t & A AsHAL

-
File Edit View Terminal Help
[rootBrnodel koreal# vi setc/hosts.equid] 2]

korea@nodel:/home/korea

File Edit Wiew Terminal Help

rnodel r

riode

—— IMSERT — Z,6 All l_
29 1.65: F=E Hosts
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3K

A3 d A A
& 74 2§ mount H 7

e Terminalo|A] vi /etc/rc.localS YZHsitt nix]et Zof oSS

DL

sleep 7

mount -a

-

=
File Edit Wiew Terminal Help
[rootBrode? koreal# vi fetc/rc.local [

korea@node2:/home/korea

File Edit View Terminal Help
touch Swarslockssubsysslocal

sleep 5
mount —a3

10,1 Bot

12 1.67: HEEA] A= Mount A A

& 55 mount A%

ZHE mount A o] H A %S ¢, TF2E mount A= 3 oF Frh

e Terminal®l 4] mount -t nfs nodel:/home /homed <& 3lr}.

= korea®@node2:/home/korea

File Edit View Terminal Help
[rootBnodez koreal# mount -t nfs nodel:/home Ahome
[rootBnodeZ koreal#

1% 1.68: 4% Mount A4
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[lamboot |

LAM/MPIZ ©]&3}o] MPI Joba A8 X|7]7] s 4= A 4kol ol

B 473 55

3K

5= 25 Nodeol| o3l lamd(LAM demon)7} 4 8] =] o] oF &}, lamboot ©]
g Mol o8t 9&E dry. E3S AR T Cluster Nodeol] st A1
7 glofok gtk
o 2 AFFE Terminalo] A root A © &2 vi lamhostsE ¢ H3lct.
ol 52 oW 3 o] Folol = AT
nodel
node2
2 g9,
File Edit View Terminal Help
[root@nodel koreal# vi lamhosts [ ] )

=] korea@nodel:/home/korea
File Edit View Terminal Help

1% 1.71: Cluster Node A<
It lamboot ™ B o] 2 lamdE AP A 71 th

e Terminalo| A Y¥FAH © 2 lamboot -v lamhosts(9] oAl A4St 3}
2)E Qe

korea@nodel:~

File Edit View Terminal Help
[koreaBnodel ~]$ lamboot -v lamhosts [~

LAM 7.14.562/MPI 2 C++/ROMIO - Indiana University

N-1¢3188> ssi:boot:base:linear: booting n0 (nodel)
n-1<3188> sesi:boot:base:linear: booting nl (nodeZ)
N-14<3188> ssi:boot:base:linear: finished
[koreaBrodel ~]1% D

12 1.72: NodeZ FE A9



SAA BA o] FIAE W AR 3 Lo
AA3} 7|58 dolRu WA3E AE 422 S GNUPLOTC 2
ey 2o}

A 1 A Message Passing Interface(MPI)

HEs AE @ 5 e dojolls CAef, C++, FORTRAN 53 Zo] o
2 Ao]7} 9t} Message Passing Interface(MPI)&= o] & HAFE Aol & A}
gt ZEAAE AtolY H41S 915 EESP% 59 gholn g o]
ot duitr oz 4R MPL o= MPLIIY Ff wWX2e] 3FeA =
239 HE3} sk OpenMP %E7} 2ol 04\“47}21 7F QAT o 7] ol A
=Y A 71 1R MPIS theo] 2},

Al2d HE ALkl s A

2.1 # ¥ AAH(Parallel Computing) 18]

AardolA HE AdS a3 afol], AFE dolz z2 ey e =
#2] AFE oA 73t (mpice) 3t & A 3 (mpirun)E Hd A3 vl o] A

o7
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C compiler?l gcc®Z compiledtt}. gcc -o hello.exe hello.cE Y™

sttt (29 2.1).

[l korea@nodel:~

Fle Edit View Terminal Tabs Help

[korea@nodel ~]1% gcec —o0 hello.exe hello.c
[korea@nodel ~]%

29 2.1: hello.c Compile =&

o] Al compiled| A A 71 3}L S A 3Y3tc} . /hello.exes YHITH (I
®2.2). o Gle] AYAoR Ao HEA] gt

[ korea@nodel:~

Fle Edit View Terminal Tabs Help

[korea@nodel ~]§ gcc —o hello.exe hello.c
[korea@nodel ~1% ./hello.exe k

hello World!
[korea@nodel ~1% i

#include <stdio.h>
#include <math.h>
#include <stdlib.h>
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for (i=0; i<=n; i++) {

printf("%f\n", h[i]);}

free_dvector(h,0,n+1);

free_dvector(h_new,0,n+1);

return O;
}
double *dvector (long nl, long nh)
{
double *v;
v=(double *) malloc((nh-nl+1+1)x*sizeof (double));
return v-nl+1;
}
void free_dvector(double *v, long nl, long nh)
{
free (v+nl-1);
return;
}

A4d HE AR

REe BE Aladox Z2 a8 A5 23+ ZEAM A (CPU)
s e A5 FS et 22O A

ggﬂﬂgo]%ﬂ@,mm§01~- —1%7Wﬂ
o

Z ZZANA0 ZZAA
I} FA1S A3 st
HE ZAFHo A 2Z5HA] wolok 5t= AL A4 AFEANA 4] =7
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Z2AAY 2715 dEEth. CPUE F 7iE AHEsHd pgtel A
of 27} d8€tt. 974 myranku pgh-2 vl A2 A A
ot 28 OE BAR Y slE o] itk &, o] F gl o =
= Z2 AL A2 T4HE (my rank) 9} AR =2 A A
MPI_Send®} MPI_Recv®} 7 W d 34E o] 23 uj ¢

P
2
Y
i
o I

MPIF %

MPI_Finalize(void); MPIES £8A]7]7] Y3t 4ot RE =2
MM EEE o] sl FRATE o] B4 Fole MPIY 45
€ 571 ok
zg o] ZH o] T serial T EQ} FASH W o7 A9 Y-S §fof 3t
o A" =S Fe AFEH %713 "Hudol A ot e} o] ] ¥
t}. o] oA kA A XH MPI 74.4-0‘?4 mpiccE 0] &34t} -0 9
AgTAe A3 T 44D ALl o)L AgAT AP Ao}

e TerminaloA] &yl Al F o =7

mpicc —o (&l 2=F2l.exe) (F=AE_=r2.c) & YH3rh

2= 987} duid #e AFHAA AR A B 2o ey =
=AM 7ke] Balo] ZE HArhd Aot A LejFA| omm x4l o}
st Aot o] eFglol H AT AW mpirmn o % A-EE =2 A A9
Nee Age) 20 T2 AN 1 448 22364 DA et

oF BTk ALY ZEANRTG AAY BA 995Y Z2ade o F &
2 299,

e Terminalo| A ¢ut AFo =
mpirun -np (2F2 I & ) (2P A.exe) E YH3ch
-np Foll= 2RI A Z2AAY 5 4o A& dgstt o
ol ZEOA p FoE Eo7HA Hrt
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from process 1!)o] 2 2] F=rhd 2] AFE ] B 1l EollA lamboot -v
lamhostsE ¢} 8 3}o] lambootE A3 Al A EHr}

[FxF KRRk Rk Rk Rk Rk Rk k hellompi. C kkskskkkrkkkkkokkokkokxk /
#include <stdio.h>
#include <string.h>

#include "mpi.h"

void main(int argc, charx argv([])

{

int my_rank, p, source, dest, tag=0;

char message[100];

MPI_Status status;

MPI_Init(&argc, &argv);

MPI_Comm_rank (MPI_COMM_WORLD, &my_rank);

MPI_Comm_size (MPI_COMM_WORLD, &p);

if (my_rank !'= 0) {

sprintf (message, "Greetings from process %d!",

my_rank) ;

dest = 0;
MPI_Send(message, strlen(message)+1, MPI_CHAR,
dest, tag, MPI_COMM_WORLD);
}
else {
for (source = 1; source < p; source++) {
MPI_Recv(message, 100, MPI_CHAR, source, tag,
MPI_COMM_WORLD, &status);

printf ("%s\n", message);
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the A AE BAA 73 AR el mep Ads) A A Ae
2(2.2)7 2L 27AL ARt AR BT )R B AL o] ks Al A 5]
A A& Tto] A vl B

d*u

2 0, 0<zx<1 (2.1)

w(0) = 0 and wu(l)= (2.2)

A A Q=[0,1] x [0, = 0.001]]| A] sine &5 27 g2 7} HA
u(z,0) = sin(7x)

149 @ 3 A AL ohle a0 A9 ezt 1Y (211)9) 2

w(z,t) = e ™ sinmr

Au 24 = ol4tgtstr] 913l Taylor A2l ARS8t FA8) u(x +

H u
ht)2 (2.0)1 4] ue] B4 oz TS Bk

u(x + h,t) = u(x,t) + uy(z, t)h + umg’t)hQ (2.3)
FAFSHA A8 u(x — hyt) = 72 5 Atk

u(z — h,t) = u(z,t) — ug(z,t)h + MhQ +--- (2.4)

rlr

2
4 (2.3)7} (24)9) }HE F3E B 2 % 9]
Qe 4 9A ek

SHAF HLEA /\](2_5>%

1 O -

w(z 4 h,t) — 2u(z,t) + u(z — h,t)
12

Azbel T g T g 4)(23)3% 22 o Tach

U (2, 1) = +O(h?) (2.5)

u(z,t) = + O(h) (2.6)
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Hugety 235 2 3e HANE FINEE syt 27 (2.5)9
Zo] 7hgAre| o] M3t 09 gho] wEHE T

[FRxkxkRkkkkkkkkkk  heat _mMpi.c skkkskskkkkkrkkkkokxkk /

include <stdlib.h>
include <stdio.h>

include <math.h>

H H O O#®

include "mpi.h"

double *dvector (long nl, long nh);
void free_dvector(double *v, long nl, long nh);
int main ( int argc, char *argv[] )
{
int id, p, i, it, it_max = 10, m = 4, tag;

double pi, dt, h, *u_old, *u_new, start,etime;

MPI_Init ( &argc, &argv );

start = MPI_Wtime();

MPI_Comm_rank ( MPI_COMM_WORLD, &id );
MPI_Comm_size ( MPI_COMM_WORLD, &p );

pi=4.0*atan(1.0);
dt = 0.001;
h=1.0/(2.0%m-1.0);
u_old=dvector(0,m);
u_new=dvector (0,m) ;

for (i=0; i<=m; i++) {
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for (i=0; i<m; i++) {

printf ("node %d %f\n",id,u_old[i+id]);}

free_dvector(u_old,0,m) ;

free_dvector(u_new,0,m) ;

etime = (MPI_Wtime() - start);

if (id==1){
printf ("tasks took %6.6f seconds\n",etime);

}
MPI_Finalize ( );

return O;

double *dvector (long nl, long nh)

{
double *v;
v=(double *) malloc((nh-nl+1+1)*sizeof (double));
return v-nl+1;

}

void free_dvector(double *v, long nl, long nh)

{

free (v+nl-1);

o] 71 4] dvector= & W28 2 TF32 free_dvector= 1 HRE S

Al ASHA At
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o whero] Al 293 2o] THE ranks} oo E 2B AL Com-
municationo] 2} 3}=tl| o] ¥ w3} ¥4 o] = Blocking3} Nonblocking & %
F7F 2t} Blocking Communicatione =5 $888t= ZF 2+9] rank”}
Fuelse] wd BolA S4 ABE HUT e VBN £ s
S7F 2 HolHE n¥eA "t &, 3] rank”} MPI Send®l| =
A J7F B rank?

) B3 Eegas A9
(2.9)) o]¥ Blocking ¥WA12 Z} Z} tff-§-5] = MPI Send 2}
] % o] processu}C} ©] o]

A
1l =2 o
Bl & Aolup AP A £& AoloA e A Al 2AAE AR
S

HYy ZgMas

= = =
off AT 4= 9lof AT Aol AA T Aol w2t el whx] A A
9 ghe A BN B AFLY SEE AN AT B 9
T},
o] 4™ MPISend¢} MPIRecve AHg3te] W& Aits & o tolH

MPLSEND (B R 0f7)) Mz 98 & Mg
RankO l l
— I
Hole H&

19 2.8: blocking Hlo| ¥ w3+
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/KoK ok ok ok kK ok ok ok ok ok ok KK K K PART A skkokokokokokokkkokkkokokokokokkkkk /

MPI_Request requests[2#p];
MPI_Status status[2*p];
for (i=0; i<(2%*p); i++) requests[i] = MPI_REQUEST_NULL;

for (it=1; it<=it_max; it++) {
if (id==1) {
tag = 1;
MPI_Isend(&u_old[1],1,MPI_DOUBLE,O,tag,MPI_COMM_WORLD,
&requests[0] );}
if (id==0) {
tag = 1;
MPI_Irecv(&u_old[m],1,MPI_DOUBLE,1,tag,MPI_COMM_WORLD,
&requests[1]);}
if (id==0) {
tag = 2;
MPI_Isend(&u_old[m-1],1,MPI_DOUBLE,1,tag,MPI_COMM_WORLD,
&requests[2]);}
if (id==1) {
tag = 2;
MPI_Irecv(&u_old[0],1,MPI_DOUBLE,O,tag,MPI_COMM_WORLD,
&requests[3]);}

/***************************************************/
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void free_dvector(double *v, long nl, long nh);
int main ( int argc, char *argv[] )
{
int id, p, i,it, it_max, m = 10, s_tag,r_tag;
double pi, T, dt,L=1.0, h, *gather,*buffer,*exact_u,

*X,*Xp, *u_old, *u_new, start,etime;

MPI_Init ( &argc, &argv );

start = MPI_Wtime();

MPI_Comm_rank ( MPI_COMM_WORLD, &id );
MPI_Comm_size ( MPI_COMM_WORLD, &p );

pi=4.0*atan(1.0);

dt = 0.001;

T=0.5;

it_max=(int) (T/dt);
h=(double)L/(p*m-1.0);
x =dvector(1l,m);
Xp =dvector(1,p*m) ;
u_old =dvector(0,m+1);
u_new =dvector(0,m+1);
buffer =dvector(0,m-1);
gather =dvector(1l,p*m);
exact_u=dvector (1,p*m) ;
for (i=1; i<=m; i++){
x[il=(double) O+((i+m*id)-1)%*h;
}

for (i=1; i<=p*m; i++){
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for (i=2; i<=m; i++ ) {
u_newl[i] = u_old[i]+dt*(u_old[i-1]1-2.0*u_old[i]
+u_old[i+1])/(h*h);}

for (i=1; i<=m; i++) {

u_old[i] = u_new[i];}

for (i=1;i<=m;i++){

buffer[i-1]=u_old[i];

MPI_Gather (buffer,m,MPI_DOUBLE,
gather ,m,MPI_DOUBLE,O,MPI_COMM_WORLD) ;

etime = (MPI_Wtime() - start);

if (id==0) {
FILE  *fpp;
for (i=1;i<=p#*m;i++){
exact_ulil=sin(pi*h*(i-1))*exp(-1xpow(pi,2)*T);
}

fpp=fopen("heatld.dat", "w");

/*7F2 °l% 2 heatld.dat®l=f2x Tr-|=f.*x/

for (i=1; i<=2*m; i++) {

/+forE g T F“|T.*/
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