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2l AR N DS S

o fifH::
e CPU:
o EESAEL: T AL HAEL Cache
o WUFESF: SPEC- HPL(High Performance Linpack)
o NTF:
o EESHL Kb M. CLER
o 1TIIFE/F: Stream
o IORES]:
o EESH A7 il . HHHER
o HIFRF: 10Zone-~ dd
o M%&:
o FESHL W LR
o VWHIFESF: IMB(Intel MPI Benchmark)
o AEFE:
o HfF:
o JmiEAT - BUEREUE . HATHE
o WHE:
o fEEF:
o BERYG
o WRIF:
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20124F 11 A BITOP500 7+ Linux {7 &

—e
=3

mERETH R RGIHES : http://www.top500.org

Operating System System Share Operating System Perfermance Share
| W Linux W Linux
\\\ W A W A
| Cray Linux Environ. Cray Linux Environ

M SLES10 + SGIProP..
M CNK/SLES §

M SUSE Linux Enterpri
W bullx SUpercOmput..

W SLES10+ SGIProP.
M CHKISLES §

B SUSE Linux Enterpri
M bullz SUperCOmput.

M RHEL 6.2 M RHEL 6.2
my IR J
System Share Rmax Rpeak
Operating System count ) (GFlops) (GFlope) Cores

Linux 419 838 124122700 177021632 12328716
AlX 18 36 4072666 5099712 182976
Cray Linux Environment 14 28 21742588 32301256 1034656
SLES10 + SGI ProPack § T 14 960800 1096704 94208
GNKISLES 9 7 14 1453422 1749811 526384
SUSE Linux Enterprise

Server 11 5 1 1624382 1921199 94752
bullx SUperCOmputer

e AL 5 1 3241378 3951958 183424
RHEL 6.2 4 08 1738900 2132582 102528
Centos 4 08 955100 1182927 88928
CNL 4 08 453460 587565 60144
Redhat Linux 3 06 311080 384785 42144
Windows HPC 2008 2 04 314300 460398 38028
RedHat Enterprise 5 2 04 177740 200271 17088
‘Windows Azure 1 02 151300 167731 8064
Super-Ux 1 02 122400 131072 1260
SUSE Linux 1 02 274800 308283 26304
RHEL 6.1 1 02 230600 340915 37056
Open Salaris 1 02 110600 121282 12082
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Unix/Linux#1E R ITHUR

— T ELITIR
o Linux:
o FI: Android, Arch, CentOS, Debian, Fedora, Gentoo, Mandriva, Red
Hat Enterprise Linux(RHEL), Slackware, SUSE Linux Enterprise
Desktop(SLED), SUSE Linux Enterprise Server(SLES), OpenSuSE,

Ubuntuy, . ..
o HHEMAETE AL I: RHELE (RHEL- CentOS - Scientific

Linux-SL) ~ SUSE&
@ Unix:
o *#PBEJkBSD: FreeBSD, OpenBSD, NetBSD, ...
o FMlUnix: IBM AIX, HP UX, Sun Solaris, OpenSolaris', Mac OS X2,
i0S, SGI IRIX, ...

Linux ~ BSDAARAR: http://distrowatch.com/

ISun/A T % CDDLZA TR
2D FreeBSDIF LS FIMachfilt % b F: Al
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CentOS R4}

@ CentOS Linux#% T Red Hat Enterprise Linux(RHEL)

o ATCIRAFAEHI, TIABLICenOS 6 x86_64 Linux REEH )
e CentOS yumif H3%: /Jetc/yum.repos.d

o CentOSH H 4

GEETMHE: yum, install packagename

R yum.search, string

BERMHEEERFEE: yum. list ,packagename
BEERHEEMER: yum.info packagename

B ER LI yum. list . installed
BERSIRE: chkconfig .~ list .servicename
WINARSS: chkconfig ,——add servicename

MERARSS: chkconfig .——del servicename

WE RGBT RS BEN: chkconfig servicename.on
WERR BB ARSI chkconfig .servicename. off
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cvies YAl

o ET A (HH.I0. AR, RS :
o T4 admin
o M ethOMRIP: 192.168.1.254
o URlB/etc/hosts, HET HASIPR N :

127.0.0.1 localhost .localdomain  localhost
192.168.1.254 admin

192.168.1.1 nodel

192.168.1.2 node2

o RIS (FFim):

o A 4: nodel~ node2- ...
o NMethOMFIP: 192.168.1.1~ 192.168.1.2~ ...
o Uil /etc/hosts, ININUNNNE, LUEREARIETY 203037 5

{192.168.1.254 admin J
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NFS: MRS

o NFS(Network File System): 4% R%5;
o ATTET AFELZEI:, Ht/homeF/optsE
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RPTFFHINFSEL: yum —y. install , nfs— utils
IXENFSHE(R RERTE BIB30:  chkconfig . nfs .on
BEJANFSARSS: service . nfs . restart
Gl /etc/exports, UNIINFSF:ZE H SR I SLIFIP3:

/home 192.168.1.0/24(rw,async,no_root_squash)
/opt 192.168.1.0/24( rw,async,no_root_squash)

o MIFINFSIZE: exportfs .—ra
o BENFSIRE: exportfs .—v

/home 192.168.1.0/24(rw,async,wdelay,no_root_squash ,no_subtree_check)
/opt 192.168.1.0/24(rw,async,wdelay,no_root_squash ,no_subtree_check)

3[R syncRIEIEFIEFEICIERE, —MH 5P async
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NFSZ Vs B

o Ul etc/fstab, VRIINFSIEE H 34

admin:/home /home nfs defaults , nfsvers=3 0 0
admin:/opt /opt nfs defaults , nfsvers=3 0 0

o ﬁ:ﬁliﬁ:%éﬁ mount.—a
o BEEHEIN: mount

/dev/sda2 on / type ext4 (rw)

proc on /proc type proc (rw)

sysfs on /sys type sysfs (rw)

devpts on /dev/pts type devpts (rw,gid=5,mode=620)

tmpfs on /dev/shm type tmpfs (rw)

/dev/sdal on /boot type ext3 (rw)

/dev/sda5 on /tmp type extd (rw)

none on /proc/sys/fs/binfmt_misc type binfmt_misc (rw)

sunrpc on /var/lib/nfs/rpc_pipefs type rpc_pipefs (rw)

admin :/home on /home type nfs (rw,nfsvers=3,addr=192.168.1.254)
admin:/opt on /opt type nfs (rw,nfsvers=3,addr=192.168.1.254)

“NFS VARRARER K Ftephisl, SEUERERRIL, BUCKAV3MA
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NIS: M5 B ARSS

NIS(Network Information Service): 4415 B RSS
o X THUK S5 A LS BIRALE P E B A M L% Rk 55
o M B RAEM—ENISE FHLAT = MNISARSS s AT 2 FINIE, 7T 58
B PSP E
o FHERIFER: FHFER . TRAREES
o TENISEAEEH, H =FREIAIEHL.:
o kS5 %%(master): 704 FHELERFERIFHREIEZE, REEHPIKS
LR N K ENSNEU AN
o MRS5Es(slave): PRIFIXELSS BRITAREIA
o ZFHl(client): ffFHIXLE(EE

FSR (PEMKBEF L) 2014-07-18 16/84



NISARSS ik & 1

o TEEFTAL: yum.—y. install .ypserv.ypbind.yp—tools.rpcbind

o X ENISH 4 :
o TE/etc/sysconfig/etwork NI A1 B.:

{NISDOMAIN—mydomain.edu
J
o WE RGBT BEhx B, T/etc/re.local FANN:
[/ bin/nisdomainname mydomain.edu
J

o MBI AER: nisdomainname.mydomain.edu
o BB var/yp/securenets, & E VFE FIRIPILHE :

Lhost 127.0.0.1

255.255.255.0 192.168.1.0

FSR (PEMKBEF L) 2014-07-18 17/84



NISARSS Uik & 11

o EMetc/yp.conf’:

[ypserver 127.0.0.1 J

° ﬂkﬂﬁﬁﬁgﬂyﬁn,uE’J@ﬂﬁj{ﬁ:/var/yp/Makefle, AEFHAER - A
fFRAT SAE R

all : passwd group hosts #rpc service netid protocols mail \

# netgrp shadow publickey networks ethers bootparams printcap \
# amd.home auto.master auto.home auto. local passwd.adjunct \

# timezone locale netmasks

o WIMRIL: /usr/lib64 /yp/ ypinit .—m

o JEBNRSS:
o rpc<FIFHAR: service .rpebind. start
o fRSSFIFHHAR: service .ypserv. start
o EPISFIFHER: service .ypbind. start
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NIS ARG HH1% B 111

o FAFiBTTyppasswdl GRS HAE:  service yppasswdd, start
o WE RSB HEB:

o rpc<FIFHRR:  chkconfig .rpcbind .on

o RESFIFHAE: chkconfig.ypserv.on

o BPSFIFHRE: chkconfig ypbind.on

o FAFiBTTyppasswd EBURRSSFF#HAE:  chkconfig yppasswdd.on
o WEEMNMEHFEREER.:

o &fTcrontab.—e, BWINNE:

# mh dom mon dow command
*/5 * * % * ¢d /var/yp; make >/dev/null

SRS B TR
FZ2R (PEMKBEF L) 2014-07-18 19/84



NISZ Ui B 1

o ZRFTHEE: yum.~y. install .ypbind.yp—tools .rpchind
o DRUEZ P Al 38 1of Ak 55 Uit 44 ARG X RLIP,  BXUetc/hosts:

(192.168.1.254 admin J

o WENISH4:
o B&MUetc/sysconfig/etwork:

{NISDOMAIN=myd0main.edu

o REARGEHN BB, f/etc/rclocal PN

{/ bin/nisdomainname mydomain.edu

o WEMRS A, BMetc/p.conf:
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NISZ % & 11

{domain mydomain.edu server admin J

o TRYBIAER: nisdomainname.admin
o WEMTERDPIER, Betic/nsswitch.conf

passwd: files nis
shadow: files nis
group: files nis
hosts : files nis dns

o JATNIRSS: service .ypbind. start
o JABNpcSFIFHRE: service .rpchind, start
o WERLIBTIN BB shrpe T #AE:  chkconfig .rpcbind .on
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NISZ Fomik & 111

o WERGATIN B/ABN: chkconfig ypbind.on
o iz

o RERTEDN: ypwhich

o MIEH Fhmlif5 8: id hmli

o TOE WIS yptest
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quota: &L BLEN 5:

o T FLARLE B 2 5 W] LA FH P B AE 06 FH Pl gt 2 P AT B A PR 71
B— P A RE SR BCRIE A A =5 1]

o WEMIGHECAUS, I LU &E— P B &% 156 F 7 Lot AT BRI AN
i, AT DARRR e R B EANECRRER B A0,
TR IR R O FE T =

o MAHIFCAVE FEIIAEAIRAL, FHITE T A1 A LIS & B o H P 2 BL
FEREBEIR, AT LABR 48 E Nk~ BERS B0 A FORE AL 25 R], aXRE AT LB
PRI FH P ) B2 5 P i et == TR RCHCAB FH P TR IR TR 2
M) AR G247 38 O PR T i S 1A] 56 P ) K% T REIE R R ST RS, 12
ERE bR
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fE L Bl Aliquota i &

ST yum.—y. install .quota
o &MUetc/fstab®, HEHN

usrjquota=aquota.user,grpjquota=aquota.group,jqfmt=vfsvO0:

i/ dev/sda5 /home ext3 defaults , usrjquota =aquota.user, grpjquota=aquota.group,jqfmt=vfsv0 1 2 J

B mount.—o.remount./home
MBEHEMFIFRER: quotacheck.—cvug./home
FFBECEL: quotaon.—vug./home
WEMmHFBCEL: edquota.hmli

Disk quotas for user hmli (uid 502):
Filesystem blocks soft hard inodes soft hard
/dev/sda5 13907432 49000000 50000000 23491 0 0

FEECULEA

SCHERYS 4 FHRA I HoA BRI oA NBEIRA 4 inodes /N inodes BB inodes BEMRHI
o KIHMWEEIREN: quotaoff.—vug./home
o BEhmIiAHFWAELELER: quota.hmli

1% /dev/sdasS HREALE 5 X
& Bhiquota Bl L 8
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LS HL R ROT LS &Y,

KIS Red Hat Linux & (CentOS%) #{ERSR
o BT T2 TN
o BEAHEE, FRIE—EE
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WL L B 2R e d Y,

KIARLAIERE Red Hat Linux & (CentOS%) #{ERLGE
o JEFT T3 A E
o HEAMES, PRIE—EE
o ddff 7 Blinc 44 5 FE X 45

o 1->2->4->8-> ..
.g%&ﬁ@ﬁﬁ%ﬁﬁm%%ﬂ\&ﬁﬁaxﬁﬂmﬂm\%ﬁ%%,
i
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LB RG4S =

KIARLAIERE Red Hat Linux & (CentOS%) #{ERLGE
o WG LA R E B
o B HES, fRIE—EUE
o ddfiF & Elinc L& X T HEXTH2 .
o 1->2->4->8->, .
o TEPIEME B EMBEEEN - FHEE AKX - BuPHibl . A%,
¢l
o kickstart[fA 4% 43 .
o 2 ARG EH 01T B H H B L &3 77 %K % 3ERed Hat Linux &
o NTHEIXFPFEE Red Hatfll|# T kickstart %2 2%
o fififkickstart, REVE TG A] QIE— M, XS T AT
R L 25T R R TR B R @B 2R
o ki}cﬁ)l;stangﬂqiﬂ DI B —R RS e b, FEZ 25T R H L AL
o I ZEE AT DS FR 5 F B —kickstart ) E L G188 %235 Red Hat
Linux, XTI RGE H 01 ke AR LR
o kickstart?A FH PR ML T —Fh B 2hl Z2E2ERed Hat Linux #7712
o CentOS%Red Hat & Linux X F7hR 0 3 Frkickstart 2235
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PXEFA4E 2% 1 &

e PXE(Pre-boot Execution Environment) & FIntel1% 1T B, B A LA
FETHEALE T 4% = B

o 5 HclientFlserverP¥f, PXE client?E M~ HFJROMA, Xt &L
5156}, BIOSIEPXE client AN AT, H B rt an @38, 22H]
RS, PXE clientRiCE 75 b 4R E R GUR T W 4% T S 23
iBAT

o EHEINIREF, F P ImiERKARSS T EIPHILE, ZJSPXE Clientf#
FATFTP Clientif ;X TFTP(Trivial File Transfer Protocol) M3 T 5 5
TRERE P A B0

o PXEMZE2ce. & P HLIE I SCIRFPXERTM R [a] [ 28 1 & 3£ 1K
SKDHCP{E BRI #E RIPHIIESF (5 5., DHCPRSS #s4a % F i
HIPHEEFIEHEE R (TFTPARSS 2 - BahCiHESE), ZEERIIFET
B TR E A
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PXE W& %38 11

Ao A

client P Bahpx 2 FFiET i pHtdE

|

TEAR B pH R b ot oader i B

client SEHTFTEM zerver il bootloader

TR bootloader I pealinu. 0

IR Epxelinu. OB

RS preline. efg/ defanlt

ERELinP I IEY HFmlinnrH

TR MEEEIN A LinuRS I

KRR ES NS /1. 1. 1. 1/ cdrondE T8
SR

FAL L1 L IS B R Rn = R
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DHCPZZFEANELE 1

o ZHEdheptl: yum.—y. install .dhcp

o /Eﬁ:}u *%*}ijz/ft}: i cp./usr/share/doc/dhcp—4.1.1/dhcpd.conf. sample./ etc /dhcp/dhepd. conf
o &MUetc/dhep/dhepd.conf, 1 EPXE A/ XIPEMACHIHE AN R :

# option definitions common to all supported networks ...

option domain—name “mydomain.edu”; # 154
option domain—name—servers nsl.ustc.edu.cn; # 4RSS R

default —lease—time 600;
max—lease—time 7200;

subnet 192.168.1.0 netmask 255.255.255.0 {

option  routers 192.168.1.254; # BHH M %
option subnet—mask 255.255.255.0;

option nis—domain “uste .edu.cn”; # 1
option domain—name “ustc .edu.cn”;

option domain—name—servers 192.168.1.254; #3544 IR 55 3%
filename */pxelinux .0”; #PXE L #

option time—offset —18000; # Eastern Standard Time
range dynamic—bootp 192.168.1.1 192.168.1.243; # bootp IP Ji[H
default —lease—time 21600;

max—lease—time 43200;
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DHCPZEFALE 11

host nodel {
hardware ethernet 40:61:86:ED:95:30; # IP Hifi5 MAC HuhExT
fixed —address 192.168.1.1;
}
host node2 {
hardware ethernet 40:61:86:ed:93:7¢;
fixed—address 192.168.1.2;
}
}
option space PXE;
class ” pxeclients ” {
match if substring (option vendor—class— identifier , 0, 9) = "PXEClient”;
next—server 192.168.1.254; # PXE R%53%
filename */pxelinux .0”; # PXE {4

1
I

S J

o MNFNFIEMACHILE, ALK 2 BEhrBEChENLbE, 25 om R Yok
0F Ja AT MBSO P i e B 5B A 2 TP

o JABNIDHCPARSS: service .dhcp. start

o WERGIBIIT HEBIARSS: chkconfig .dhep.on
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BB TFTPR S L

PXEZEERT, & FHLEHATFTPII RS & T 85| 53U HudT
o LRBLETFTPARSS 28 yum.—~i. install ., tfip —server
o tfipfik55 Hxinetd k5 EHE, i fetc/xinetd.d/tfip:

# default : off
# description : The tftp server serves files using the trivial file transfer \
# protocol . The tftp protocol is often used to boot diskless \
#  workstations , download configuration files to network—aware printers, \
# and to start the installation process for some operating systems.
service tftp
{
socket_type = dgram
protocol = udp
wait =yes
user = root
server = /usr/sbin/in. tftpd
server_args = —s / tfipboot # HFAH
disable =no # M H: no
per_source =11
cps =1002
flags = [Pv4
}
L J
o HBRSS: service .xinetd . restart
FSR (PEMKBEF L) 2014-07-18  32/84




PXE5| &AL E 1

o PXE/ABhBE S Hsyslinux BN ELIRfE, CentOSYEELH CFE(HE,
N RAISOBE & 5

o LHEsyslinux LR pxelinux.0%: yum.—y. install . syslinux

o Ripxelinux. 08 #2\ tftpboot:
cp./usr/share/ syslinux / pxelinux .0 ./ tftpboot

o FHHEE—IKDVDHIR:
mount.—o.loop.CentOS—6.2-x86_64—bin—DVD].iso./mnt

o R FOtE HF A MR BB Hl/ifipboot

cp./mnt/images/pxeboot/{ vmlinuz, initrd .img}./ tftpboot

o BIERFFIUE i I HC B S M default:
cp./mnt/ isolinux / isolinux . cfg ./ tfipboot / pxelinux . cfg/ default

FSR (PEMKBEF L) 2014-07-18



PXEG| S E 1T

o EIRBCE tfipboot/pxelinux.cfe/default:

default linux
#prompt 1 # PNEHUR, HEHTHR
timeout 60 # FEIRIN Y5FFFIN [A]

display boot.msg

menu background splash. jpg
menu title Welcome to CentOS 6.2!

label linux
menu label ~ Install or upgrade an existing system
menu default
kernel vmlinuz
append initrd = initrd .img
append ksdevice=ethO load_ramdisk=1 initrd = initrd .img network \
ks=nfs :192.168.1.254:/ tftpboot /ks.cfg noipv6 devfs=nomount selinux=0 nostorage \
driverload =sd_mod:mptbase:mptscsih:mptsas: aacraid : mptscsih: libata :megaraid_sas:scsi_mod
# EEH EE AT, RE ks UM, NEEISSESE
label local
menu label Boot from *local drive
localboot 0

(S




Fiil BNFS H 5

Bt /mnei@ i NFSHEZ 5% P b -
o Jn/etc/exports, HEHNTFH—1T:

{/ mnt 192.168.1.0/24( rw,async,no_root_squash) J

o FHIFINFSHELE: exportfs .—ra

FSR (PEMKBEF L) 2014-07-18



fid B Kickstart 22 2% 1

o Y, TLFEWEARGWMNEFTREN N LI, L HT
T, NEEZENHERed Hat Linux 16 S FFFR A kickstart T EE

o HFHILE WIF— I kickstart B BN B ACE M GEEFEZIER
Fen b)), WL LERFHE LR E AL E, ERR B asE
FEFPRLRT DA CAGZOU B AL, Xt T EBA
MR E, LT MMESFHY B b 223

o HIIF—E CentOSHLES, ZFREFFALS O] — T kickstart L E 3L
1% /root/anaconda—ks.cfg, 10K B SLEIERE
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Fit B Kickstart 2 2E 11

o fF Msystem—config— kickstart i B B ks. cfg XA
o TREFTTAL: yum.~i, install .system—config— kickstart
o BITHRIEAEHAITIZRE: system—config— kickstart
o i N/root/anaconda—ks.cfgVE NN CHSFTH X, 5%

¥ /root/anaconda—ks.cfg

o TEMFH_EVHATECEH R /tfipboot/ks.cfg

e 0068
SHHE) W)

EAEE TEBE

© wiTHEs

FEr T . .

oo O AEMREE

gﬁgeg REH®

PRk OXBEIR o pam: [192.168.1.254 J

DR © NFs

st g NFSES:  [mnt )

BREWE

FERME (93

O mawHE
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it B Kickstart 225 111

o EMUtfipboot/ks.cfg, VTR %P5

(#platform:x86, AMD64, Bt Intel EM64T
#version=DEVEL

# Firewall configuration

firewall ——disabled

# Install OS instead of upgrade

install

# Use NFS installation media

nfs ——server=192.168.1.254 ——dir=/mnt # B HTHHE T HOCHERIPLU RS SHIPA H 3R
# Root password

rootpw ——iscrypted $6$fQW/BV8Uw/af07VhSYnAS815jZtVSvAOEKMkzpriCopl/ntXnrRK1cPZgsZSS0qv6ovesGjdxR.qc8z( 1
# System authorization information

auth ——useshadow ——passalgo=sha512 ——enablenis ——nisdomain=mydomain.edu ——nisserver=admin

o

# Use text mode install

text

# System keyboard

keyboard us

# System language

lang en_US

# SELinux configuration
selinux ——disabled

# Do not configure the X Window System
skipx

# Installation logging level

SR (HER Ly 2014-07-18  38/84




fit B KickstartZ-2E 1V

logging ——level=info

# System timezone

timezone Asia/Shanghai

# Network information

network ——bootproto=dhcp ——device=eth0 ——onboot=on
# System bootloader configuration

bootloader ——location=mbr

# Clear the Master Boot Record

zerombr

# Partition clearing information

clearpart ——all —— initlabel

# Disk partitioning information # 5% &)X
part /boot ——fstype="ext3” ——size=200

part / ——fstype="ext4” ——size=10000

part swap ——fstype="swap” ——size=6000

part /tmp ——fstype="ext4” ——grow ——size=1000

Yspackages # W4 {HIT 5 2 24 IR
(@base
(@network—server
(@performance

(@storage—server
(@system—admin—tools

cpufrequtils

SR (HER k)
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fid B Kickstart 2 2% V

dhep

sdparm

yp—tools

tree

tuned

tuned— utils

vim—enhanced

ypbind

—lvm2

—nano

—pemciautils

—plymouth

— rfkill

—rsync
—system—config—firewall—tui
—system—config—network—tui
—unzip

—vconfig

—wireless —tools

—vim-minimal
Yeend

\S
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22 P A % ) 2 Y,

o W HEEMIHBIOSIEFE MM REEN, BAMAT7iEEBIOSHRAF 1M

o MK HHIPXERIE S RDHCPARSS e R AKBUPHIHE LUK B B R 14
WG BB ENIFZIT

o TEFEMIG, HERFSIEAFEFTBEE . EHEHILENY)
ICELEBIOS B M IE RS 50 - WR ML EHLEE, N&EE
BITHIF) B Bh 225 508
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ssh &0 2 g 1 [A]

o MPUFTREFBITHY, TELFHMATY, FILFZALE sshilirsh i
F A R]8
o sshA]kH:
o BETHH: EEHFHOCKRE
o ETFN.: EERAGEHEARE, TRHFECOKE

8% W ssh, rsh—MAFHHFH
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sshee Fi &g i n] . Z&T25%A

P F B3 /home It =0, AR B ERIK BT Ui
o EREEA: ssh—keygen
o 1BINF|~/ssh/authorized keys:
cat.~/.ssh/id_rsa.pub.>>~/.ssh/authorized keys
o WEMNR, i AFRE:
o chmod.700.~/.ssh
o chmod.600.~/.ssh/ authorized_keys

o UNSEMRET R, REEM—IIIET H Hlinux R5T:

o ALK E fEnodel T9 5 _Fim e i B V7 Rlnode2 19 .
o fEnodel t: ssh—copy—idusername@node2

FSR (PEMKBEF L)
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sshteF &g 1A T FEHLI

K Hroothk i E, wEEHABH AT B CcE RN AT Sk 55 7 7]
o ssh—keyscaniRBUA T Hirsa, HE/etc/ssh/ssh_known_hosts:

#!/bin/sh
NODES="admin’
foriinseq 1100 # 24K 100 Mmp, HE: NEELEMIORSS . FEHRTS
do
NODES=$NODES” ,”node$i
done
ssh—keyscan —t rsa SNODES | sort | \
sed —c s/ node\([[:digit:]]*\)/node\1,192.168.1.\1/° >>/etc/ssh/ssh_known_hosts

o FRll/etc/ssh/shosts.equiv:

#!/bin/sh

echo admin >>/etc/ssh/shosts.equiv
foriinseq 1 100

do

echo node$i >>/etc/ssh/shosts.equiv
done
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sshteFi &g ism]: T FENL I

o s/ etc/ssh/sshd_config:

HostbasedAuthentication yes
IgnoreRhosts no
J
=]
o YmiR/etc/ssh/ssh_config:
Host *
HostbasedAuthentication yes
EnableSSHKeysign yes
_

o MIEEFET & ERE, WEWFEESIXMEN R HET Setc/ssh
o KT EEsshiRSS: service .sshd. restart
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O NTP: L&A kS5
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NTP: B [E] k55

@ Network Time Protocol(NTP): [£&Hs [a] #1
o HIY: RIBAT ST, PREFATT RA Al — 2k
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NTP iz 55 ¥ i3 .

iR 55 ¥R
o ZEENTPARSS: yum.—y. install .ntp
o JwiH/etc/ntp.conf:

s

# Hosts on local network are less restricted .
# Use public servers from the pool.ntp.org project .

server time. ustc.edu.cn # B} KIS [B] RSS2
server 0.rhel .pool.ntp.org
server 1.rhel.pool.ntp.org
server 2.rhel.pool.ntp.org

\S

restrict  192.168.1.0 mask 255.255.255.0 nomodify notrap # 1% &% J it iL A

# Please consider joining the pool (http :// www.pool.ntp.org/join .html).

o WEARLGABINELN: chkconfig .ntpd .on
o HFRS: servers .ntpd., restart
o BEMRSIRE: ntpq.—p

FSR (PEMKBEF L)
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NTPZ FUmiX &,

o ZEMTH: yum.—y. install .ntpdate
o % B SN crontab.—e

{0 * & % % [usr/sbin/ntpdate admin J

o k%5 lﬁﬁﬁfjntpdﬂ&&m, FE— WS Rl N % P 32 AT nipdate .adminBss
HILNRER, E%FR—2 LA

18 Nov 14:59:29 ntpdate[10863]: no server suitable for synchronization found.

o BERSINE: ntpq.—p.admin

remote refid st t when poll reach delay offset jitter
*netfee.ustc.edu 195.113.144.201 16 64 77 0.233 -4.352 1.593
+dns2.synet.edu. 118.143.17.82 9 64 77 38.886 -2.280 0.947

13 64 77 35.268 -3.307 0.536
7 64 77 158.884 —-17.207 4.399

s £ e

2
2
+dnsl.synet.edu. 118.143.17.82 2
—2001:da8:9000:: 118.143.17.82 2
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PN X 25 F i [R] S - iptables®s &

@F‘lﬁm_l_ S umiE B S AT R S A e A
o MREUR, Bli%kethl WM, ethO MM F, 31T R IRBIA.

#!/bin/sh
echo 1 > /proc/sys/net/ipv4/ip_forward # FTFHF44%%

modprobe ip_conntrack_ftp # AHLIH FTP I 75
modprobe ip_nat_ft # BT AN FTP T
iptables —t nat —A POSTROUTING —j SNAT —o ethl ——to eth1—IP # {£7J ethl } ethl IP

o & i B E NBOIAES Bk S5um AN FIIPET AT, 4L
ip . route ,add, default ,via ,192.168.1.254

2014-07-18
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SRt ECE f

Z BHlas I g Y
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SRt ECE

Z BHlas I g Y
o —HREXLE: EIl. AHHE. HEE
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EREH R R %y

Z LA E Y
o —HARERLEE. BI. AHHEE . HEE
o FIHforfE3f ~ Expectfl A543 FEEHCORE

FZ2R (PEMKBEF L) 2014-07-18  54/84



EREH R R 3

Z ailasan g e
o —HAEEXLE: BI. AHHE. HEIE
o FFforflHEA < Expectfll ASEA0H: FEEHCHS
o LRFEHY M HWAET

FZ2R (PEMKBEF L) 2014-07-18



SRt ECE

Z GHles i g Y
o —HEEXRLE: BH. AHHE . HETE
o F|Hfor{EIf « Expectil ARSI FEH RS
o BEMEHEM: ANEN

o WM EHE: pdsh- mussh- synctool - xcat~ clusterssh~ The
Cluster Command and Control(C3)
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pdsh: FFfTSHELL

@ pdsh: http://sourceforge.net/projects/pdsh/
o CentOSE /1 IRAEpdsh, TFTERINEE=Tiepelili, ZIL:
http://lug.ustc.edu.cn/wiki/mirrors /help /epel
o BT &L yum.~y. install .pdsh
o )EFJ/ZE
o HATHUTHZ: pdsh.—w.node[1-100].—x.node[81-90] hostname
o HATEHIE L
pdcp.—w.nodel,node[12—18].intel . sh./etc/ profile .d/
o HATMmsm S HIRIAM, AHZ HEhn. R4 X
rpdcp.—w.nodel,nodel2./etc/ profile .d/ intel .sh./tmp
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Expect: X AAHARES

o BHLAM G, LHAMATES: Expect
o HTTES

(#//usr/bin/expect
for {setil} {$i<101} {incri} {
set node node$i
spawn scp —r .ssh $node:
expect ”connecting”; send "yes\r”
expect "password”; send ”yourpassword\r”

expect "root”; puts "over”

\S
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G A

o C/C++~ FORTRAN%#F#S (3{##OpenMP): GCC -~ Intel - PGI~ NAG

o MPIFf#%: Open MPI~ MPICH - MPICH2 - MVAPICH -
MVAPICH2 - Intel MPI~ HP MPI~ LAM MPI
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C/C++/FORTRANZR I IR

o GCC: yum.—y. install .gcc.gcc—c++.gec—gfortran
o Intel:
o NEIRFAEME, MREYEEBIRELEERIIE R
I _ccompxe_2011.9.293 NAT ./ install .sh
o HPIERIXEINELE: . /opt/ intel /bin/compilervars .sh. intel64
o WEIINEFXFIINEER, Jil/etc/profile.dfintel.sh:

{. /opt/intel/bin/compilervars.sh intel64 J
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Open MPIJ#FEINE

e Open MPIZ*%:

o T#: http://www.open-mpi.org/software/ompi/v1.8/downloads/
openmpi-1.8.1.tar.bz2

o fRIEYE: tar .xvf.openmpi—1.8.1.tar.bz2

o fLE:
FC=ifort.CC=icc.CXX=icpc../configure.——prefix=/opt/openmpi—1.8.1

o URIE: make

o THE: make. install

o BLEINTEZE, Yt/ etc/profile.d/openmpi.sh:

export OPENMPI=/opt/openmpi—1.8.1
export PATH=$OPENMPI/bin:$PATH
export MANPATH=$MANPATH:$OPENMPI/share/man

FSR (PEMKBEF L) 2014-07-18


http://www.open-mpi.org/software/ompi/v1.8/downloads/openmpi-1.8.1.tar.bz2
http://www.open-mpi.org/software/ompi/v1.8/downloads/openmpi-1.8.1.tar.bz2

@ Rl EERS
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TEAL I E RS0

o E— N ARERGINES, BHFELHE—LHMBITHES, EH
2% 258 B fcrontable ) B 4155 S AL

o 1HJE, REBULT, 2EMEW, BULEFEHIT, LFEZHES -
TEXFERITEOL N, LSS T AE P IR S A R R

o VTR T RE M RGISEREA]

o BEM ME, HE—ME IS ZAMEEHETT, WREZAME
Wz tr, MeEICEMRIER, NTENESME, MIRES X
AL SE R A IRl R R REIEAE 55— RIS 4TI (B L HEEE — 2 R, 1
RESEATH R RIE R, ERNTELHAESRM S, LHHELRTE
K, ZEERNIIAE, HEZ NCase

o H AN RSE: Condor~ LSF~ PBS(PBS Pro~ OpenPBS -
TORQUE - BE¥:GridView - JRFATSIM - BXAELIJRS) -~ Maui-~ Moab -
SGE(Oracle Grid Engine) ~ SLURM
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TORQUEFIMaui

e ETi: http://www.adaptivecomputing.com/products/open-source/
o TORQUEW R EHZs:

25x: ANHARE, WAFENUMA, BIGESF

3.0.x: TE2.5RFNEAM FIIN T HNUMAZRM ISR, AN IEA
4.0.x: HRT ICIR ARG R

4.1x: FXfCrayR%e, ANEWFH
4.2.x: HEINIFfIntel Xeon Phift) ST

o MauiBRFAE: W5 LMBTIREFEALS, RS,
WITORQUE, fElELEE
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TORQUER 55 it &%

FEEYE: tar . xvf . torque—2.5.12. tar . gz

HANHXE: cd. torque—2.5.12

BEE: ./ configure ,——prefix=/opt/torque—2.5.12 ,——with—scp
HIE: make

GEE: make, install

Y /etc/profile.d/torque.sh:

TORQUE=/opt/torque—2.5.12
if [ 7id-u” —eq0 ]; then
PATH=$PATH:$TORQUE/bin:STORQUE/sbin
clse
PATH=$PATH:$TORQUE/bin

fi
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TORQUESR S Uit &

o TEMEIEYEIE BF S B SRtorque—2.5.12"F: ./ torque. setup .root
o INANITHT AL 2 5XF N AZEL (np), St

/var/spool/torque/server_priv/nodes:

nodel np=12
node2 np=8

o QIIELASI:
o FEfliserver: pbs server —t,create
° iﬁ%ﬁﬁ)\ﬂ: gmgr, FIATHQmgr:/FHINE, FE— 1A
lJdque:

Qmgr: create queue dque queue_type=execution
Qmgr: set server default_queue=dque

Qmgr: set queue dque started =true

Qmgr: set queue dque enabled=true

Qmgr: set server scheduling=true
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TORQUE,

o &ik: qterm.—t.quick

e JABN: pbs server

o BEI: gstat .—q

o BENE: gmgr—c. p.s’

o BETMIER: pbsnodes.—a

o AANEMNMIR: echo. sleep.307.| .qsub
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TH&E T A ZEETORQUE

o IR%5
/_:EEE

. TEREIEYEIE W H R torque—2.5. 12" N 5T make packages,

torque—package—clients—linux—x86_64.sh
torque—package—devel—linux—x86 64.sh
torque—package—doc—linux—x86_64.sh
torque—package—mom—linux—x86_64.sh
torque—package—server—linux—x86_64.sh

o ITHETI & ¥ftorque—package—clients—linux—x86 64.sh

%Hlorque—package —mom—linux—x86_64.sh B HI BT E T 4.,

T

%[:\

torque—package—clients—Zinux—x86764.sh_—— install
torque—package—mom—linux—x86_64.sh.——install
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['E TORQUE

o WEFET RS echo. admin”.>/var/spool/torque/server name
o Y/ var/spool/torque/mom_priv/config

$pbsserver admin  # note: hostname running pbs_server
$logevent 255 # bitmap of which events to log
$usecp admin:/home /home

(_—
N\

o WHEHINEZN & /etc/profile.d/torque.sh:

TORQUE=/opt/torque—2.5.12

if [ 7id-u” —eq0 ]; then
PATH="/usr/local/sbin :/ usr/ local /bin :/ usr/sbin :/ usr/bin :/ sbin :/ bin:”
PATH=$PATH:$TORQUE/bin:STORQUE/sbin

else

PATH="/usr/local/bin :/ usr/bin :/ bin :/ usr/games”
PATH=$PATH:$TORQUE/bin
fi

—
.
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AR %5315 B TORQUENR S

TERE R4 5 W H R torque—2.5.127F B)F H Kcontrib/init. dNE R EshE
JE BT N IR S5 B e (R AR

o (B contrib/init.d/pbs server:

(PBSiDAEMON:/opUtorque—Z.5. 12/sbin/pbs_server J

o B iil& etc/init.d/: cp. contrib/ init .d/pbs server./etc/ init .d/

o WEASFTIN BEH:
chkconfig .——add pbs_server
chkconfig .pbs_server .on

o HERSS: service .pbs_server., restart
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& % B TORQUERSS

o &M contrib/init.d/pbs_mom:

(PBSiDAEMON=/opt/t0rquc—2.5. 12/sbin/pbs_mom J

o BEii|& etc/init.d/: cp. contrib/ init .d/pbs _mom./etc/ init .d/

o WEALATN HED:
chkconfig .——add pbs _mom
chkconfig .pbs _mom.on

o HBRSS: service .pbs mom.restart
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© Mauitt TORQUE H 7 B SRHEH & fx HE 4T
o Maui AfERSS 4, R RILH LR
o fBIEYE: tar. xvf.maui-3.3.1.tar.gz
o HANBX: cdmaui-3.3.1
o FLE:
./ configure ,——prefix=/opt/maui—3.3.1.——with—pbs=/opt/torque—2.5.12
o UiE: make
o THE: make. install
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o Y /usr/local/maui/maui.cfg:

SERVERHOST admin
# primary admin must be first in list
ADMIN1 root

# Resource Manager Definition
RMCFG[admin] TYPE=PBS@RMNMHOST@
RMTYPE[0] PBS

o YlE/etc/profile.d/maui.sh¥ BINFA &:

MAUI=/opt/maui-3.3.1
if [ ”id-u” —eq0 ]; then
PATH=$PATH:$MAUI/bin:SMAUI/sbin
else
PATH=$PATH:$MAUI/bin
fi

2014-07-18
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o EEBANBEIEMRS T S LIB8pbs sched, WEET, MHELIE
e [BBMaui: /opt/maui-3.3.1/sbin/maui
o REARBBHNI HBBN, Fletc/re.local Fisin:

[/opt/maui—3.3.1/sbin /maui J
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LA I Ganglia

@@ @
http://scc.ustc.edu.cn/ganglia/
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A N Ganglia

o Ganglia:
o TEERDRIEERGIERERIEME, 1. cpu~ mem-~ FEEAMAHZE . 1/
OffE - MABIMEFHE
o ML HHRIRA S WEIFAN T S TAERE, AEFAE. SRS T
IR, e RGeS HEEEA
o Ganglia;z 7 M AIRERSE, HMW 1>Daemon:
o EF'¥fiGanglia Monitoring Daemon(gmond)
o f[RZ5¥iGanglia Meta Daemon(gmetad)
o Ganglia Web: GangliaZ& TPHPF & FliZ 1T HiwebSe i I Wi 2 /7
o KM T
o PHP: ETRSGSUmEAIENSMuEFIMAIES, T4 ETT
o RRDtool: RIEFHMANE Rtime-series (ML 5« 1RE « AE RS
s EEE), B RT% HIE IR AR B R A 21 A BR A ioE o B

o B UL
e http://ganglia.sourceforge.net/

FSR (PEMKBEF L) 2014-07-18  76/84


http://www.php.net/
http://oss.oetiker.ch/rrdtool/
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GangliaZ* 3

CentOSE Ji i/ & Ganglia, FFAIIEE=Tiepellli, Z L
http://lug.ustc.edu.cn/wiki/mirrors/help/epel
o fIr%5uH: yum.—y, install ,ganglia—gmetad.ganglia—gmond ganglia—web
o EUg: yum.—y. install .ganglia—gmond
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Ganglia% F ¥ AL E. [

o Js/etc/ganglia/gmond.conf:

cluster {
name = “mycluster]” # WEIR, 5k

owner = "HMLi{”

latlong = " unspecified”

url = "unspecified”
}
host {

location = 75,02 # i EAE, & s, #3504 Rack, Rank and Plane
}

udp_send_channel {

#bind_hostname = yes # Highly recommended, soon to be default .
# This option tells gmond to use a source address
# that resolves to the machine’s hostname. Without
# this, the metrics may appear to come from any
# interface and the DNS names associated with
# those IPs will be used to create the RRDs.

mcast_join = 239.2.11.71

port = 8649

ttl =1

meast_if = eth0 # ZEF R R

2014-07-18
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Ganglia%s F s B E. 11

udp_recv_channel {

mcast_join = 239.2.11.71

port = 8649

bind = 239.2.11.71

meast_if = eth0 # WCEEAE B MR &
}
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Gangliafilx 55 v L EL [

o YRt /etc/ganglia/gmond.conf, WS Pz AR —E:

cluster {
name = “mycluster]” # % &If
owner = "HMLi{”
latlong = " unspecified ”
url = " unspecified”
}
host {

location = 75,0,1” # s E, & H AR, ¥z Rack, Rank and Plane

}

udp_send_channel {
#bind_hostname = yes # Highly recommended, soon to be default .
# This option tells gmond to use a source address
# that resolves to the machine’s hostname. Without
# this, the metrics may appear to come from any
# interface and the DNS names associated with
# those IPs will be used to create the RRDs.
mcast_join = 239.2.11.71
port = 8649
ttl =1
meast_if = eth0 # Zi%(F B MM F
}
udp_recv_channel {

SR (HER
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Gangliaflik 55 ¥

mcast_join = 239.2.11.71

port = 8649

bind = 239.2.11.71

meast_if = eth0 # WG B MR F

o Yt /etc/ganglia/gmetad.conf:

data_source “mycluster]” localhost # EURFAZ T, FUTHEZ F i cluster BEH name [F4 1)
gridname “myGrid1” # 154
all_trusted on # VPR ET M
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Gangliafik 55 ¥ L E. 111

o BCEhttpd, Wil /etc/httpd/conf.d/ganglia.conf:
p

Alias /ganglia /usr/share/ganglia

<Location /ganglia> # RJ[#% M H O 2% & IR 1P 1 [A)7E

Order allow,deny
allow from all

#Order deny,allow

#Deny from all

#Allow from 127.0.0.1

#Allow from ::1

# Allow from .example.com

</Location>
\& J
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JE Bk SS 5l

o fR55%m
A& P SFIPHRR: service .gmond. start
BEARSS SFIPHERE:  service gmetad, start
JEEhhttpd iR service . httpd . start
REEh BRI ST HRE:  chkeonfig .gmond.on
ARG Eth B ENBIIRS SFIHRR:  chkconfig .gmetad.on
/\/JL)__L'EJJ EF’KJJF'KJJhttpdTTF HRE:  chkconfig . httpd .on
° g)i' i

o AEINEFSHFHRE: service., .gmond_start

AREED EFKJJFKJJHE(%*TFIEE chkconfg gmond on

° ’(’ﬂﬂﬁz i -

<HOST NAME="node28” IP="10.0.0.28” REPORTED="1353728304” TN="1" TMAX="20" DMAX="0" LOCATION=
<HOST NAME="node46” IP="10.0.0.46" REPORTED="1353728305” TN="0" TMAX="20" DMAX="0" LOCATION=
<HOST NAME="node29” IP="10.0.0.29" REPORTED="1353728304" TN="1" TMAX="20" DMAX="0" LOCATION=
<HOST NAME="node47” IP="10.0.0.47” REPORTED="1353728305” TN="0" TMAX="20" DMAX="0" LOCATION=
<HOST NAME="node48” 1P="10.0.0.48" REPORTED="1353728305" TN="0" TMAX="20" DMAX="0" LOCATION=
<HOST NAME="node49” IP="10.0.0.49” REPORTED="1353728305” TN="0" TMAX="20" DMAX="0" LOCATION=

Connection closed by foreign host.

e webli[A]: http:/Hilik/ganglia/
Sadmintt Al HHE T S 4
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RARR

o TEFRIKEIHEF L

o HiFE: 0551-63602248

o {5%8: sccadmin@ustc.edu.cn

o ETT: http://scc.ustc.edu.cn

o NAZE: PERBARXFEBE—ERMI26E
o TR

o FIfi: 0551-63600316

o {5%8: hmli@ustc.edu.cn
e ETI: http://hmli.ustc.edu.cn
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