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2. PVFS2 &Xl

= H0A= PVFS28l AtES= <flet X1 ZXtH0l ot &g etlt.

2.1. J|gt &4

X HFM AIBE ATEQOHES CSDt 2.
® 2l Linux Kernel 2.4
® PVFS2: pvfs2-1.0.1
® MPICH : mpich2-1.0

2.2. Xl
2elMH, 10K, 2201 ES PVFS22l 240l AAEE 2= MH0IA &&istlt.

A. pvfs2-1.0.1.tar.qz & =6l Al

PVFS2 A Tt s US 201 2= o Metlt.

&J

pvfs2]#tar —xzvf pvfs2-1.0.1.tar.gz

B. &=0| diN& CI2ECINA configure & 8H

S0 ZRst AMAHE 83 Hx=s= 4dEFol)|l fotd s 20l

= [t — O —

=
=

[l

configuration MBS >=&HSHCE,

[linux 2.49 A<XX]

pvfs2-1.0.1]#./configure --with-kernel24=/usr/src/linux-2.4

[linux 2.69 &A<]

pvfs2-1.0.1]#./configure --with-kernel=/usr/src/linux-2.6
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[linux 2.49 &A<]

pvfs2-1.0.1]#make kmod24

[linux 2.69 &A<]

pvfs2-1.0.1]#make kmod

* Q2 LMAl HE ALE

‘pvfs2-utils.c’0ll 2t&del @7 2 FL0= signal M0 et X 270l
32, MakefileOl /etc/redhat-releaselt2S & XotLE 0 IHL 0l ETHGHA
2O0lA ZMol= ZH0EZ O3S 22 WE= Egdt= /etc/redhat-

release2 A &%, “B. configuration SH"SE CtAl =&EtCH.

pvfs2-1.0.1]#cat /etc/redhat-release

Red Hat Linux release 9 (Shrike)

D. Aty OIAS

Ctsd 20l PVFSE Z 1t

1o
ol
N
=
0
=
gQ
o
o
0
x
>
I
pa
02
o
Q

pvfs2-1_0.1]#make
pvfs2-1.0.1]#make install
pvfs2-1.0.1]#make kmod24 install O [linux 2.49 &<]

pvfs2-1.0.1]#make kmod_install <o [linux 2.62 Z<2]




23. &3 &3

A. Configuration I} AMA

Qoo J|ZEEE OMHBi(compute-0-Tloca)E AEES CHS3 20l PVFS2
DIUAIAS 98 82 4TS AL

pvfs2]#/usr/local/bin/pvfs2-genconfig /etc/pvfs2-fs.conf

/etc/pvfs2-server.conf

AEEEEAEAXALAAAEAAXAXA AKX AAEA AKX AAAAAAXALAAXAAAXAXAAXAXAAXAAXAAXAAAXAAXAAAAAXAAAALAAAXAXX

Welcome to the PVFS2 Configuration Generator:
This interactive script will generate configuration files suitable
for use with a new PVFS2 file system. Please see the PVFS2 quickstart

guide for details.

*hxhdkdkhxkx * * * * kX * * * * * kX *

You must first select the network protocol that your file system will use.

The only currently supported options are "tcp"™ and "‘gm".

* Enter protocol type [Default is tcp]:

Choose a TCP/IP port for the servers to listen on. Note that this

script assumes that all servers will use the same port number.

* Enter port number [Default is 3334]:

Next you must list the hostnames of the machines that will act as

1/0 servers. Acceptable syntax is "nodel, node2, ..." or "node{#-#,#,#}".



* Enter hostnames [Default is localhost]: compute-0-7.1ocal,

compute-0-5.1ocal, compute-0-3.1ocal, compute-0-1.local

Now list the hostnames of the machines that will act as Metadata

servers. This list may or may not overlap with the 1/0 server list.

* Enter hostnames [Default is localhost]: compute-0-7.1ocal

Configured a total of 8 servers:
8 of them are 1/0 servers.

1 of them are Metadata servers.

* Would you like to verify server list (y/n) [Default is n]? Yy
Fxxxk*k 1/0 servers:

tcp://compute-0-1.1ocal:3334

tcp://compute-0-3.1ocal:3334

tcp://compute-0-5.1ocal 3334

tcp://compute-0-7.1ocal 3334

*x*x*x Metadata servers:

tcp://compute-0-7.1ocal 3334

* Does this look ok (y/n) [Default is y]? Yy

Choose a file for each server to write log messages to.

* Enter log file location [Default is /tmp/pvfs2-server.log]:/home3/pvfs2-

server._log



Choose a directory for each server to store data in.

* Enter directory name: [Default is /pvfs2-storage-space]: Zhome3/pvfs2-

storage-space

Writing fs config file... Done.
Writing 8 server config file(s)... Done.

Configuration complete!

?12 HEO d2H2Z ELHE Jetcll OfcH2 22 238 WL S0l Hd=C
/etc/pvfs2-fs_conf
/etc/pvfs2-server.conf-compute-0-1.1ocal
/etc/pvTs2-server.conf-compute-0-3.1ocal

/etc/pvfs2-server.conf-compute-0-5.1ocal

/etc/pvfs2-server.conf-compute-0-7.1ocal

B. 4% Mg SA

CtSt 20l replt scpg=2 &2 =A g2 01800 =2 10 =20 &

rr
iz
0

ot S 28 10 = S0 S AHSHCY.

pvfs2-1_0.1]#scp /etc/pvfs2-server.conf-compute-0-1.local

compute-0-1._local:/etc




Ct

0/0

of FItLES Z= 10 =E0 SAHSHC.

pvfs2-1.0.1]#scp /Zetc/pvfs2-fs.conf compute-0-1_local:/etc
pvfs2-1_.0.1]#scp /home/khocha/pvfs2-1.0.1/examples/pvfs2-se

rver.rc compute-0-1.local:/etc/rc.d/init.d/pvfs2-server

PVFS MB{2 &3z <

ol

boAHIA

oI

E2 22 10 S0 AESHCH.

pvfs2-1.0.1]#ssh compute-0-1_local “/sbin/chkconfig pvfs2-ser

ver on’




3. PVFS2 Jt=

3.1. AH Jt=

rr
0
10
)

2]

=
on
nio
O
ol
2
rz

MZ2 UHECE 0I80t0 =2 PVFS2E JtS0t
. Ol 2 AHEE2 OO0

o
[l

10 & 2ZIMHOUIA OS2 ¥d32
H&E &40 &Ll (/home3/pvfs2-storage-space)ES xJ| MH5t= JIs2

=S #0IH MBIOE OtSEHX= 0.

pvfs2-1.0.1]#/usr/local/sbin/pvfs2-server /etc/pvfs2-fs.conf

/etc/pvfs2-server.conf-compute-0-1.1local -f

ANZ AMH O=2s JtSot)l ?IotH sshss SotH 2= MAB =E0HA S

pvfs2-1.0.1]#/usr/local/sbin/pvfs2-server /etc/pvfs2-fs.conf

/etc/pvfs2-server._conf-compute-0-1.1ocal

MBIAJE SEE &=0/2Zservice pvfs2-server startE S0l AHE
JUCt. 2t= service pvfs2-server stopAl €& IILE MU=z

_J':
Lotk ROt 2FIt 4L J=0 Olli= 2 10MB1e && ol CHol
[w]

AN
UEE B0 48 LS Y-S
%, & compute-0-1.locall &=,

® /etc/pvfs2-server.conf-compute-0-1.localS =ActH

® /etc/pvfs2-server.conf-compute-0-1 &gl



3.2. Ec0IAES MLANAE OI2E

[0

E=

Jal

XH

T
|m

ctOIHE == &dolt|ol EMA pvFsHE

2 Z== el

4

pvfs2-1_.0.1]#insmod pvfs2

O
0o
[
m
=)
=]
[0
m
H
o
m
]
0%
0x
o
[l

pvfs2-1_0_1]#mkdir /mnt/pvfs2
pvfs2-1.0.1]#touch /etc/pvfs2tab

pvfs2-1.0.1]#chmod a+r /Zetc/pvfs2tab

Pvfs2tabll g2 CtS1d &L

tcp://compute-0-7.1ocal :3334/pvfs2-fs

/mnt/pvfs2 pvfs2
default,noauto 0 O
C. EciOIHES 8 I OI2E &
cluster-forks=2 S0t 2 Client-E0N =& StCt.

pvfs2-1.0.1]#/usr/local/sbin/pvfs2-client




pvfs2-1_.0.1]#mount -t pvfs2 pvfs2 /mnt/pvfs2

-0 tcp://compute-0-7.01ocal:-3334/pvfs2-fs
<or>

pvfs2-1.0.1]#mount -t pvfs2 +tcp://compute-0-7.loca
1:3334/pvfs2-fs /mnt/pvfs2

-10 -




4. PVFS22| AtE= #

ol

b MPICH2 & Xl

4.1. &Xl

A. mpich2-1.0.tar.gz 2=l Xl

mpi2]#tar —xzvFf mpich2-1.0_tar.gz

B. & £3

mpich2-1_0]#export CFLAGS="-1/usr/local/include”
mpich2-1_0]#export LDFLAGS="-L/usr/local/lib”

mpich2-1_0]#export LIBS="-1pvfs2”

Mpich2-1.0]#./configure —prefix=/opt/mpi2pvfs2 —enable-romio

—with-file-system=pvfs2+nfs+ufs

c. aAma & &

Mpich2-1_0]#make

mpich2-1_0]#make install

-11 -
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PVFS (3I08+1{I0+Metal) Read performance PVFS (3I08+1(I0+Meta)) Write performance

Fast Ethernet Fast Ethernet

Kbytes/sec Kbytes/sec
BOOODD 60000
Foo00
50000
&0000
50000 b
40000 30000
30000
20000
20000
10000 B 10099 e
o o
fgcord size in 2°n Kbytes Record size in 2*n Kbytes
File size in 2°n KBytes 16 2 File size in 2"n KBytes 3
Lustre lite (305Ta+l(0ST+MDR)} Read performance Lustre lite (308Ts+1(0ST+MDR)) Write performance
Fast Ethernet Fast Ethernet
igabi hernet zigabit t
Kbytes/sec Kbytes/sec
1.1e+06 600000
1le+06
200000 500000
800000
700000 Agecy
600000
500000 300000
400D, 200000
300000
200000 1 100000 48
100000
o o

Rgcord size in 2°n Kbytes Rgcord size in 2"n Kbytes

File size in 2*n KBytea 16 File size in 2°n KBytes 16

[0 1] WEK3 AN S 10zone 2t

C. Bonnie HIAE

H

1 2 BonnieE 0IE6t0 HAES ZUE 20FLD UL, HAEA AIE=
mweel 3J1J1 100MBOIets 8= 11ciot® [Ozonedt 22 ZUE 20D &

& AL,

-13-



PVFS Read(Gigabit Ethernet) performance PVFS Write(Gigabit Ethernet) performance

3108+1 {10+Meta) 3108+1 {10+Meta)
Kbytes/sec Kbytes/sec

80000 60000
70000
S0000

60000

50000 oy

40000 30000

30000
20000
20000
16 16

10000 ¥20a2

Rgcord size in 2°n Kbytes Rgcord size in 2°n Kbytes

File size in 2°n EBytes File size in 2*n KBytes 16

Lustre lire Read(Gigabit Ethernet) performance Lustre lite Write({Gigabit Ethernet) performance
J0STe+1 (OST+MDR) 306Ts+1 (OST+MDR
Kbytes/sec Kbytes/sec

1.2e+06

550000
500000
le+06
450000
800000 $9puan,
3150000
&00000 100000
400000 et
200000
200000 18 150000 16
100000
o 50000

Rgcord size in 2°n Kbytes Fgcord size in 2°n Kbytes

File size in 2"n KBytes

[0 2] HIELCIOIE MBSl fIXI #stoll T8t 10zone 21t

[Z 1] Bonnie HIAE Zh: M4 MY 3I| 100 MB, &<l kB/s

PVFS PVES2
310s+1(I0+Meta) 410s+1Meta 310s+1(I0+Meta) 4|0s+1Meta
FastE GigE FastE GigE FastE GigE FastE GigE
Write(Char.) 8668 20901 8647 21046 8939 23953 8946 23289
Write(Block) 10915 42466 10411 43420 10501 37822 9630 37690
Read(Char.) 8649 21032 8640 18640 8990 25480 9061 26297
Read(Block) 11013 50585 10795 57322 11107 37523 10445 37990

-14 -
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6. Infiniband &8 ds =
6.1. WPl &= HAE
HIAIR &g ZAals Xote JtE HEEe gy Z274Y 3oz
MPI(Message Passing Interface)E £ =+ U2H UHERI st JIIZo=
HRAECtD & %= QUCH 0l2f8t MPI 9 =2 &0 st ds= =3dole
EF2AM Pallas MPI Benchmarks(PMB) Jt ULt =2 MPI &5 Hae=2
MEL = HAIX 2II1E SHAIIHN 52 =Hote LA 0ICH
6.2. 88 S8 X2 )8 HIX| 03
HE DY RVYE ds2 SZote X0 Z2)HCZ NPB(NAS Parallel
Benchmarks)Jt QUCH F= Y& ZZ)H:HZ EXHQ 8 8= ZFot0 Ol
st &= =&ote X0t =282 Z&0Itt
SAH AIAEREO OtLlet #IH FFREHS s =&Hole HEEQ 28
T2#22 HPL(High-Performance Linpack Benchmark)0l UCH & AIARS
=) fIst AZEAN HIIKNZAM Y 2 B LHE= Top500 F#IHAFEE
Hd8ol= Jlx= Ag2 M0l Ut
6.3. 98 I AAE HAE
KNSNK SAAH AMAHNAM DEs UERIA=E =2 HAME UESRKIAY IEs
gEot 2CH DU 2 A& S0 et Y AHlAS JEE SRAE=E
SE0I0A MY MHIA UERKIAZRS 8% ZRotA A= UCH Of
BIOMME 2AM SHHst "gZamad  AIAEQR  PVFS(Parallel  Virtual
System)2 £ U&=z UWESIASY ZIF0H OE ItY AAEY Hs
ZotACH

-16 -



7. Infiniband

=

7.1, A8 B

2 FUME S5 SZO ABE SIS0 L 2TEYN TAD SR k0
CEE

A BtESA0 74

HAEES 918 AABS 3 ©9 LS9 2% LEE ZEs YERIR 22T
& ACH Ol ©H9 =S E 2 b 20| x86 J18ro] OIS AFSSHAUCH HPL
HAES M2l ABYS 1260 2 =CSof 3GB o NS ZEYD

Infiniband = PCl-Express & Myrinet 2 PCI-X € 0|&35I0

Mellanox A2l

dzae © 3, 4

20|

Infiniband  &HI2F Myricom A2

Myrinet &HIE 0|E3dt0{ &AL

[E 2] SRILE AFY

CPU Intel Xeon 2.8 GHz (Nocona)
# CPU / node 2

Memory 3 GB

I/O Interface PCI Express, PCI-X

[E 3] Infiniband &4

Host Channel MHEL-CF128-T
Adapter - Dual 10Gb/s
- 128MB Local SDRAM
— PCIl Express x8
Switch MTS-2400
- 24 Ports (10Gb/s)

-17-



[E 4] Myrinet 4

Interface Card

M3F-PCl64B-2
- 2MB Local Memory
- PCI 64/32

Switch Myrinet 2000
- 16 Ports (Fiber)
B. ATE9N 24
AMAE ATEJANHS RAEA2 Os 20 =2 FWYH=s

mpichgm =2 2=

Infiniband £ AlZAl0l=

MPI ctOIEdCIZ AIE

mvapich £ Myrinet

otRACH HPL HIAEA

Intel

OIEHel= JI28 22 goto et0IEHEIE AESHULE
[E 5] AZEQH 24
Linux 2.4.21(smp)
Compiler Intel Compiler 9.0 (C++,
Fortran)
Infiniband Driver IBGD-1.7.0
Myrinet Driver GM-2.1.9
MPI Library mvapich-0.9.4, mpichgm-1.2.6
BLAS Library libgoto_prescott-64-r0.99-3
Parallel File | pvis2-1.2.0
System
7.2. &g 21

A.MPl 85 HAE
3 2 PMB HAE Z1t9

MPI o 2 BaEs S

18

Infiniband € A8 32, AlECc=zZ £2 Z2IUE B20H=1D UL
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.
]
o
U
o
=
F)
=

1000

oo |

FMB: PingPong (4nodes)

PMB: Sendrecv (4nodes)

1600
400 |
¥ ¥
i oo b
/
; 1000
5
& BOO |
>
&
=
r 600
400
00 o0 |5
§ '] Infiniband
Myrinet
i N N N N N . o L& . . . . . yEenel
0 500000 1e+06 1.5e+06 2e+06 2.5e+06 3es06 3.5e+06 4e+06 4.5e+ 0 500000 1le+06 1.5e+06 20406 2.58406 30408 3.5e+06 4e+06 4.5e+00
The number of bytes The number of bytes
PMB: Sendrecv (4nodes) PMB: Sendrecv (4nodes)
€00
3 400 |
¥ ¥
L oo F
r ‘1 1000
5
F o Boo |
4
&
=
- 600
- 400
[ ¥ e
'] Infiniband '] Infiniband
i Myrinet i Myrinet
. i o . i
0 500000 les06 1.5+06 20406 2.50406 30406 3.50406 40e06 4,50+ 0 500000 les+06 1.50406 20406 2.50406 30406 3.5e+406 4es06 4.50+01
The number of bytes The number of bytes
=] E.”
[08 3] PMB HIAE Z1
e 22 I 2H _| |.
B. 8 S& T3 #IX 03
=2 .iA 1 |J\E-|IO M= H |.8I- H= Al GH |= 2 II E'_HO ENEC =

H AHHI € (Communication

to Computation Ratio)Jdt A3 2 JAR0= UERI AAES &k

OFGHE! 4~ QUD| MH0ILCH.

-19 -
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total (BCPUs)

Mop/s

500 |

O £€2 Z2UE 20l 3L =g = URULE Ol MPI g2 & XH0I0A
gAist ACZ =STU HEs e o2 g% g7 WE22 AHEotn UL
HPL (WR10L2R4, 8CPUs)
40 Tfimioama T T T T T T T T
Myrinet
P SN
an b - - o ¢ T
/’I B
25 | 4 4
X
3 vy
520t ] 4
u /
15 / 4
10 | 4
¢ zu;u s;no 1:;30 14;00 13;30 2250: zeéao 3c;c: 34;30 35;03
The number of matix size N
[O% 4] HPL HIAE Z1t
NPB (Class A) NPB (Class B)
Int{niband £ ! ’ ! ' ! T reoe Int{niband £ ! ’ ! ' ! !
Myrinet e Myrinet e
1400
1200
? 800
400
200
- . x . - m ;
[O& 5] NPB HIAE Z1t
C. 858 MY AAHE HAE
8 6 = 92 WEAAHES S PVFS2 & N2 UE 3 72 UERIE
OlEot0d 4ot W AIAES Jlz 40l st ds= =dst 2U0I0h
2UtX™ Ol Gigabit Ethernet 0l HIGHK Infiniband 2t Myrinet 0 £E2 As2
SO0HFD JUASH AN AZgs L2 HAESR 20 Myrinet 0| 20t 258 452
SOH=F/JALCE O FAl PVFES2 2 S HHGHH =4ast el Imetol st




PVF52 Performance

140000

120000

100000

80000 -
60000

D38 /gy

40000 =

20000

Read (block)

Rewrite Read(seq.)
[1% 6] PVFS2 s

Write (block)

Write(seg.)
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