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Who am |, What am | doing here?

e Engineer in Lustre Giraffe team since October last year
e current product: SunHPC Stack Linux Edition 2.0.1
e \We try to provide a complete Linux HPC solution including
® provisioning tools with BolB (cobbler, oneSIS)
® monitoring tools (ganglia, nagios)
® managing tools (powerman, conman, freeipmi, cfengine, ...)
e scheduling (slurm, SGE)
e development tools (Clustertools, Sun Studio, ...)
® and of course: Lustre server and client packages + OFED stack

e currently at Aachen University, Sandia NL, ANU/BoM, CLUMEQ ...
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More giraffe information

e hitp://www.sun.com/software/products/
hpcsoftware/

® http://blogs.sun.com/qiraffe/

® |inux_hpc swstack@lists.lustre.org

® irc.freenode.net, Port 6667, #sunhpc

e http.//www.randomgiraffefacts.com
(not related)
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http://blogs.sun.com/giraffe/
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Motlvatlon

® | ustre Is a complex system, learning
curve Is pretty steep

e starts with setting up Lustre and
continues with managing and monitoring

® most tasks can be handled by scripts,
most sides have their own solution

® there are a few tools out there to make
working with Lustre easier

e this talk will discuss some of these tools

A
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ustre setup tools
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The Lustre setup experience

e install Lustre packages (client & server)

e create software RAIDs (optional)

e setup Lustre network(s)

e format all MDT and OST file systems

e configure HA solution of your choice (optional)
e mount all Lustre targets

e try to mount Lustre file system from clients

® fix some problems and try again

A At bbb JOSEII L 404558 00 Re 0041
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Lustre setup tools

® three solutions (sorry if | missed any)
® |ustre admin (Bull) last release in 2007
e shine (CEA)

® http://sourceforge.net/projects/lustre-shine/

.~ AELISiEisis (e Onaiatio)
® comes with Lustre

® g little outdate, still worked for 1.8.0.1

Wednesday, September 9, 2009
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shine overview

® CLI tools designed to setup and
manage the Lustre file system

® implemented in Python

® clustershell Python module Is used to
communicate with other nodes

® in heavy development, open source

® main developers work for CEA

A At bbb JOSEII L 404558 00 Re 0041
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shine workflow

® create configuration file for every Lustre
file system

® shine install -m example.Imf
® shine format -f <fsname>
® shine start -f <fsname>

® shine mount -f <fshname>

A At bbb JOSEII . 404808 S0 Re sl
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shine model file example

[root@sven00 shinel# cat /etc/shine/models/example.lmf
et DAt SEaren

rlepnEiels Ineeliecrmoizen Oy mikiigpnimelsiisizeml Ol vdiEer 0
mount path: /sven

mgt: node=sven0l dev=/dev/sdbl

mdt: node=sven0l dev=/dev/sdb2

ost: node=sven0l dev=/dev/sdc

client: node=sven00

Fasomer e

description: my Lustre Filesystem

stripe size: 1048576

stripe count: 1

mdt mkfs options: -b 4096 -1 4096

micliEg e B O plnascns i cie: | fulseiiEsedite s

ost mkfs options: -b 4096

ost mount options: extents,mballoc

M ©LEREH O ENEGIIc SRAICTE; WIS © 1otent =

quota: no

eEEmemnE R ipasEhEtt imn HYc ki cmic et

mdt mount path: /mnt/S$fs name/mdt/S$index
ost mount path: /mnt/$fs name/ost/$index
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shine installation

root@sven00 shine]# shine install \
-m /etc/shine/models/example.lmf
Using Lustre model file /etc/shine/models/example.lmf
(26 kel s eEin (o st ise i v e irsipindl (s Ecslee il ssv cin g ila e e Bl e lesinilicEis ciaile ol

successfully.

BostreiCatge s Stnma i
1 MGT on svenOl
1 MDT on svenOl
i =OSIhEerT "Sren Vil

Use "shine format -f sven' to i1nitialize the file system.
[root@sven00 shinel#

A iy B ISR L L0080 00 Re 8008
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shine format

[root@sven00 shine]# shine format -f sven

Format sven on svenOl: are you sure? (y)es/(N)o: vy
Starting format of 3 targets on svenOl

[lESTRAE T i el | ohiglefeial=isis Tlir(eid For Dr-leio) = wl foh L@l P i ai 0k
[18:54] In progress for 2 target(s) on sven(Ol
Format successful.

FILESYSTEM COMPONENTS STATUS (sven)

| MGT i Eliszen it o lane 56 1) |
| MDT I B B = b= ol A EAI Bo)amianill D g T=TIH= { (8118 RN
H@ S kel SrEe ) Oh et o= F e T === (et

[root@sven00 shinel#

L0 LSRN0 RNco g 0 Lidea i Nel JOSEI L L84 000 s e Re v 04
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shlne start & mount

[root@sven00 ~]# shine start -f sven

Starting 3 targets on svenOl

[21:27] In progress for 1 target(s) on sven(Ol
ez b hblelel= =F=@mbl-

e EER e S @S TR T B @ @)V 2T O ) N N R S e S A G R BRS B S hve < Tialk)

| MGT [ EdE s va=h WO 13 o T el linEiay = il Gl & Rl &
| OST |1 |svenOl |online (1) |
| MDT R R va=uel Ohl R i eTatl int o) =t O ik

[root@sven00 ~]# shine mount -f sven
Starting sven clients on sven0O0...
Viloyehohul§ sibloel=Isicnaguielo ishvi=101010
[root@sven00 ~]#

A iy B ISR L L0080 00 Re 8008
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shine comments

® shine and clustershell need to be installed on all
nodes, MDS, OSS and clients

® no fail-over (as of shine 0.903)

® no entry in modprobe.conf for other networks than tcp
® only one file system per MGS (?)

® almost no documentation (?)

® no software RAID setup

® shine looks very promising though

Wednesday, September 9, 2009
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lustre config

® create a csv file describing the Lustre
file system

® cnable password-less ssh login to all
Lustre nodes

o call: lustre config <csv file>

Wednesday, September 9, 2009
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Lustre csv file

f001l1l,options lnet networks=02ib0, /root/mds.fs, /mnt/mds, mgs|
mdt,,,,-—device-size=16777216 --param="mdt.group upcall=/usr/
sbimilrigetgEoupsilii f st ipencoun tehant =4 a4 0991,

=@ O OEiEl- @RS TR RN cipy Oikls =P rie 0l hroiodat oIS stos SHbAmpn o oS ot
5.6.9.11Q02ib, 0, --device-size=33554432,-1 16357,,

f0013,o0options lnet networks=02ib0, /root/oss.fs,/mnt/ost, ost,
5.6.9.11@021b, 1, -—-device-size=33554432,-1 16357,,

~

f0014,o0ptions lnet networks=02ib0, /root/oss.fs,/mnt/ost,ost,,
5.6.9.11Q02ib, 2, --device-size=33554432,-1 16357,,

et OF OIS o) o) ol ot il ol =\ i folal s = ol 2l o [0 VAL efoTelul Mottt s A 1 alul/ e llcl i olictin -
Siis s e sl s St te (Shyllei= b a sl =t S Sl or il S b i s i SFE ya Tt

~
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lustre config comments

e comes with Lustre package

® bash script, uses ssh

e currently no new development

® |ots of features (try lustre config -h)

e fail-over, lustre networks ...

A At bbb JOSEII . 404808 S0 Re sl
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anagement lools
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What can be managed?

® | ustre parameters can be tuned/changed

® some parameters need to be changed on all
nodes

® tools like pdsh can help
e other management tasks: deactivating OSTs
® mounting/un-mounting clients

® shine can mount clients and tune Lustre
(in theory, not tested yet)

Wednesday, September 9, 2009
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Monitoring tools

® general monitoring tools
® ganglia, nagios, cacti ...
o filesystem tools
e collectl, ...
® | ustre specific tools
o | MT2
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Ganglia, Nagios ...

SunHPC Linux Grid > unspecified > |--Choose a Node 2

CPUs Total:
Hosts up:
Hosts down: 1

Avg Load (15, 5, 1m):
2%, 6%, 13%

Localtime:
2009-05-06 02:08

Cluster Load Percentages
._]‘.'|-II |-A..-:-_."
:11-;"_' (33.332

. doun (33.332

Show Hosts: yes no

Overview of unspecified

unspecified Cluster Load last hour

unspecified Cluster CPU last hour

3.0 - 06
77; 1.0 5 '
- ﬂ ﬂ ﬂ 0 St e———— e ——— - _._.‘L_A_A,
0.0 > 01:20 01:40
0120 91:40 02:00C B User CPU [ Nice CPU W System CPU [ WAIT CPU
0 1-min Load [ Nodes B CPUs B Running Processes 0O ldle CPU
unspecified Cluster Memory last hour unspecified Cluster Network last hour
w 2.06 ll,. o 2.0M
v o
i — $ 10m
0.0 > LE
01:20 11:40 2: 0
B Memory Used B Memory Shared @ Memory Cached 0.¢ s .
] Memory Buffered B Mesory Swapped 1 03:40 02: 00
B Total In-Core Memory BIn B Out
| unspecified load_one last hour sorted descending | Columns 4 2| Size smal 2
head 192.168.93.202
400 = ¢ {00 m*
192.168.93.201 ... l J O e :
load one: down Lk TIRVY A = RETREER ARt
" slﬁm 0} 20 0):40 12 O 01:20 1] 40 0200
B oad_one 1ast hour M load_one last hour
(now 0.37) {now 0.01)
sSun HPC Software Work 2009 89 Q. Semmany DOOw
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Current Network Status

Last Updated: Thu May 7 10:20.46 EDT 2008
Updated every 50 seconds

Nagos® 3.1.0 - www nagias org

Logged in as naguosadmn

Viow Sorvics Stahus Dotall For All Host G
Viow Secvce Stahuss Detail For Al Host Groups

Dotal F
Stat nary F

«

sca host (UP

¢ Hosts (Unhandled)
® Network Outages
Quick Search:

T - Ppp—
X Servers

¢10-0 PENDING 2. OK

Host Status Totals

20

PENDING 2 OK .
£10-2 PENDING 20K

PENDING | 20K C

¢ 104 PENDING ¢ OK

105 PENDING | ZGRIIGAL u\f' < 10-545

0-6 PENDING 2 OK .
)7 PENDING | ZCRITIGA]
peNOING | BN Q 1§ o‘Ei g10.8
<109 pevonc | EEREEN Q {5

) IPENDING 20K

PENDING 20K

PENDING

sp [PENDING 2 CK

. IpeNOING 20k Q

150 IPENDING | 20k Q

0 PENDING 20Kk

- IPENDING 20k Q

PENDING 2 OK

PENDING 20k

rT 0

p— '
JOSEII . 404808 S0 Re sl
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Naglos = Mozilia Firefox

ile Edit View

v

History

Tactical Overview
Map

Hosts

Services

Host Groups

® Summary

® Grd

Service Groups

® Summary

® Grd

Problems

® Services (Unhandied)
® Hosts (Unhandied)
® Network Outage s
Quick Sesech

Availability
Trends
Alerts

® History

® Summary
® Histogram
Notifications
Event Log

,s’,Ys',?,",‘ ] v

Bookmarks Tools Help

@ N nhttp:/Mocalhostnagios/

Current Network Status

Lest Updated: Thu May 7 1501.25 CEST 2009
Updated every 90 saconds

Nagws® 3 1.0 - www N s |

Logged In &6 nagosadmn

tifications For All Hosts

Jigw Hisiory For all host:

ocal host srent Loed OK

E
2

PINI OK
Root Partition WARNING
SH {J: OK
Swap Usxe OK
Tonal P rocsssss OK

Host Status Totals

Service Status Details For All Hosts

0507.2000 145842 3 20h 43m 1% 14 OK - load sverege 008 051,035

0507.2000 1459 20 3% 20h 41m 53 14 USERS OK - 2 users currently logoed in

05072008 145757 0d Oh 6m 285 a9 Connection refused

050/7-2008 1500 3 3% 20h 46m 205 14 PING OK - Packet loss = (P60, RTA =007 ms

05072009 14583 1d 17h 45m 2¢ 14 DISK WARNING - free space: / 2948 MBE (1 7% incde=9006)
0507.2000 145912 33 21h 14m 4% 14 SSH OK - OpenSSH 4.3 (prosccol 20

0507-2000 145949 3k 20h 44m 28s 14 SWAP OK - 1008 free (2015 MB out of 2015 MB)
0507.2000 1501:12 ¥ 20h 43m 4s 14 PROCS OK: 33 processes with STATE = RSZDT

8 Matching Serace Entries Displaye

A Al S it i A A
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Ganglia, Nagios

® these tools where not developed for
Lustre

® some parameters can be monitored
using these tools

® e¢.g. network load, software RAID state

® most Lustre specific things can be
monitored, but not out of the box

A At bbb JOSEII L 404558 00 Re 0041
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collect]

® developed by HP
® shows file system statistics
® |atest version supports Lustre

e was in SunHPC Linux stack 1.x, not in
2.0

e will probably be in 2.1 again

Wednesday, September 9, 2009
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f<-———————= CIP et o s Db Stz coplanlc- e o DI Sl S s e P NIk e s r e >

fcpu sys inter ctxsw KBRead Reads KBWrit Writes KBIn PktIn KBOut PktOut
1 Brailfipski00)0) 7 0 0 0 0 0 0 0 0
2 g L) 4TS 48 2 0 0 0 0 0 0
ik O OO 2 0 0 ke kS 0 0 0 0
1 1 1014 150 0 0 0 0 0 0 0 0
i e 02 140 0 0 44 2 0 0 0 0
ok O=f#:05:5 =55 0 0 0 0 0 0 0 0
0 =i S0 1) 134 0 0 0 0 0 0 0 0
it B0 22 164 0 0 0 0 0 0 0 0
1 1 998 133 0 0 0 0 0 0 0 0
i O=ia0T2 141 0 0 0 0 0 0 0 0
iE i IHe) 06 el 0 0 7% 2 0 0 0 0
1 (O et [ 155 0 0 0 0 0 0 0 0
0 0 JI916 141 0 0 0 0 0 0 0 0

L0 LSRN0 RNco g 0 Lidea i Nel JOSEI L L84 000 s e Re v 04
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LMT 2 overview

® hitp://code.google.com/p/imt/

® development started at LLNL
® monitors Lustre File System servers

® collects data using the Cerebro monitoring
system and stores it in a MySQL database

e GUI and CLI clients display historical and
real time data

A At bbb JOSEII L 404558 00 Re 0041
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LMT dependenmes

e | MT uses Cerebro to collect data

® Cerebro needs genders and LLNL specific
genders extension genderslinl

® genders and genderslinl need pdsh and some
Perl modules

e | MT Client's CLI commands and GUI is
Implemented in Java

o | MT uses MySQL database to store data

Wednesday, September 9, 2009
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® Cerebro is a monitoring tool, sharing roots
with Ganglia

e https://computing.linl.gov/linux/cerebro.html

® Cerebro comes with pre-defined metrics
e.g. for loadavg and memory usage

e configuration similar to Ganglia’'s gmond

® uses multi-cast or uni-cast, just like Ganglia

A At bbb JOSEII L 404558 00 Re 0041
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LMT server agent

® provides new Cerebro metrics

® |mt-server-agent package provides
Lustre metrics for Cerebro

root@svenO0l ~]# cerebro-stat -1 | grep 1lmt

15 (e (LS IfS]

1 gl = O)SHS!

S E =S CISHE

gatelonslCi=hud= i 0ERE gl Slie == eh alela chuRu BT Dl el

svenOl: 1.0,;sven01,;0.400000;18.965605

[root@sven(0l ~]# cerebro-stat -m lmt ost

Shvi=vel Ol LA b L0F b=l QU SR (=Yat (GXSH EIQNBH DTS00 1ORE 570 8 Sy 0l St e L RS L OO STt S ARG H SXC IS W24 1015 (©)
[root@svenOl ~]#
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LMT Server Setup |

e | MT server provides binding between
cerebro and mysql database

e | MT server can run on any node
configured as Cerebro server

® needs to run a MySQL service
® one table for every Lustre file system

e MySQL database may be used by other
applications as well

Wednesday, September 9, 2009
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LMT Server Setup |

[root@sven00 ]# yum install mysgl-server
[root@sven00 ]1# /etc/init.d/mysgld start

[root@sven00 ]# /usr/bin/mysgladmin -u root password 'changeme'
[root@sven00 ]# yum install lmt-server

[root@sven00 ]# cat /usr/share/Ilmt/cron/lmtrc
filesys.1l.name=sven

filesys.l.mountname=/sven
il esiviewnid bl osiusiliecaldaaicie
filesys.1l.dbport=3306
filesys.1l.dbuser=1lwatchadmin
filesys.1l.dbauth=

filesys.l.dbname=filesystem sven
fioeE@sricn 00 i

A iy B ISR L L0080 00 Re 8008
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create LMT tables

filesystem

{

name sven
mountpoint /sven

mds
{
name sven(O1l
uuid sven-MDT0000
nid IR F2N (ST S AL IE WP L )1 011 B ae) o]0
device /dev/sdb?2
}
(©): St

name sven(Ol

uulid sven-0ST0000
nid {NODENAME }dtcpO
device /dev/sdc
skip 1

A Al S e i e
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LMT database

# create lmtconfig -a -d -t -f Imt-config.txt > lmtdb.in
3 VAW sl el funivac el Bl (e | oL o}

[root@sven00 cerebrol# mysgl -p

Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 2

Server version: 5.0.45 Source distribution

457 01 i\ 9 (=1 b O)F i @6 om0 ot g0 {1 4 g < @ bl i1 0= R ¥ @ B0 P O X S it €30 (= ©)10 1 B = T
mysgl> use filesystem sven
Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed
mysqgl> select * from OST DATA;

fomm tom— pom - fom e pom - fomm - fom - fomm - fom +
[ OYS Il 8 BF:si N STEST i[5 Hi3|abe R FeA Er ISyt Fesps if:ss s T FiE: e THREe] w8 rel Rl O Rl EE RN RE S HiFRIE fss s RBA RS : & i 1 | INODES FREE | INODES USED |
Y L s i s 10 i n Y T - A SLTLEC G E 3 330E TERGHEIE B il g s o po—— i BMTL pom pom - +
| o Jsss] i) 0 | 0 | NULL | 7906228 | 350724 | 524232 | 56 |
| g | | 0 | 0 | NULL | 7906228 | 350724 | 524232 | 56 |
| 5 276 | 0O | 19356712906 | NULL | 7064496 | 1192456 | 524200 | 88 |
| A NETE ] -] (s e ey ] (O 3 SIGV 22061 = NULL | 7064496 | 1192456 | 524200 | 88 |
| i Zrla sk 0 | 1935671296 | NULL | 7064496 | 1192456 | 524200 | 88 |
tomm t-— fom - fomm e pomm - fom - fomm - fom - fom - +
278 rows in set (0.03 sec)

mysqgl> quit
Bye
[root@sven00 cerebrol#

A Al S e i e
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_MT Clients

e All clients are implemented in Java

e just MySQL clients, which could be
easily implemented in many languages

e two CLI clients Itop and Istat
e one GUI client lwatch

e extra config file in /usr/share/Imt/etc.

A At bbb JOSEII . 404808 S0 Re sl
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[root@sven00 ~1# ltop

G100 S 016 . 100 SIS S M0 HEs st SR eSS JOISH R E DOl
OST Name Read (MB/s) Write (MB/s)
sven-0ST0000 0.00 DRLIG)

[root@sven00 ~]# lstat
——————— 2009-07-26 00:06:25 ——————-

[OST Name] [Read MB/s] [Write MB/s]
sven-0ST0000 Bis 010 0.00

——————— 2009-07-26 00:06:30 ——-——--

[OST Name] [Read MB/s] [Write MB/s]
sven-0ST0000 0.00 DREI0

——————— 2009-07-26 00:06:35 ——————-

[OST Name] [Read MB/s] [Write MB/s]
sven-0ST0000 0.00 0.00

A Al S e i e
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293 LWatch-lustre
File Configure
ustre

lustre-MDTO000  2009-07-22 1909550 051 J009-07-22 1909550 05S 009-07-22 19:09:55,0
PU *KE #inodes 0s1 Name coiusg ey : hE Inodes Dss Name vy 3 Lru SPace nedes

Rate Rate Rate late Used Used
lustre-OSTO080 | 9.00 | 200|001 ! 10074 | 0.00
Samples ample AV ggpey  unas lustre-OSTO001 | 0.00 0.66 | 0.00 | 10075 [0.00
2d¢_conn 000  [0.00 |0.00 lusire-00ToNe2 19.99 . 20 Ll 2.00
adyast_kms | [0.00 (008 000 ' e 4 g2
attach 000 |o0e |0.00 Jtre-0519004 19,90 £ 198 ‘
! - - lustre-O5TO095 | 0.00 0.66 ‘ MAXIMUM 0.00 3 0.00
dew 0.00 [0.00 |0.00 L ‘ = = s —
& 4 + 4 |u’1'e.05'|’°ws 0 00 MINIMUM J | | I b 000
bew_async [0.00 [0.08 [0.00 sereser Tons ! | A T o = = =
cancel 0.00 000 |0.00
cancel_unused [90.00 000 [0.00
change_cbdata 10,00 (000 [0.00
checkmd 000 0.0 |0.00
cleanup 000|008 0.0
close 000 |00 |0.00
commitow Joo0Joee 000
connect 000 008 |0.00
9.00 [0.00 [0.00
[060  [o0e T000  reas
[0.00 0.00 |0.00
0.00 [0.08 [0.00
[000 088 Jo00
9.00 [008 [0.00
10,00 To0e |0.00
000 000 000
X 0.00 |0.00
000  |000 |0.00
10,00 [0.00 [0.00
0.00 0.00 0,00
(000 [0.00

Dperation

0.01
0.00

| 0
0
|0
0
0
0
0
0
[0
0
0
0
]
0

detach
disconnact
enqueue
eaent_calc
get_info
getattr
getattr_async
getxattr
health_check

Import_event
In_export
locontrol
iterate
)oi:_lrﬁ

link
log_finish
log_init
match
merge_hd
migrate
mboder

1

cleololeolooleoleeleolelele

Tooe [000

[0.00  |0.00

0.00 000  |reqs
To00 1000 |
:o,oo ['0.00

“To.00 0,00

1000 1000
[0.00 [0.00
:o 00 |0.00
0.00 |0.00
[0.00  |0.00
Eo.oo [0.00
[0.00  [0.00

|
| |
SRR AR AR JR AR JR J JR JdR JL J
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lwatch

SVEN 1ime RIStory piot

sven (OST) Time History Plot Hide Controls Hide Overview Plot

07/26 00:15:00

07/26 00:20:00
Date

sven-0STO0O00 Write RateAvqg

sven-0STO000 : Write Rate : Avg : Max = 3940 Min = 0,00 Avg = 1.14

= AR 0s7T
Yeas Month Day Hous Min Data 051 Variables
.
Stan v v v ~ -~
I E rn [
Yewr Month Day Hown Min
M Dan Date
sven-0STO000 : Write Rate : Avg ! i "
End Now é v v o |Ww \ A v L v I ate
8 Duratien - - v v v
}
{8
Show lcons Granularty node i
| »
PU v
v " | SelectAll
Use Log Range Axis tefresh

DeselectAll

JOSESEN ¢ $ 0508510 850N T004 1
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~Yaya N\ example Time History plot

example (OST) Time History Plot Hide Comtrols Hide Overview Plot

example - OST data

l

-
ST W O =NWA

Write Rate

O NWwWHBWUVON

example-~OSTOO0O0O Write RateAvqg example-OSTOO00O1 Write RateAvg example-~-OSTOO002 Write RateAvg

example-OSTOOO0O3 Write RateAvq

example-OSTODO00 : Write Rate : Avg: Max = 11.80 Min = 0,00 Avg = 1.94

: 3 0sST
Year Month Day Hour Min Data OST Variables ;
- | -
Start . 1w v . B y ~ Low
example-0OSTO000 | Write Rate ] Ma iz xample
Yeur Month Day Hour Min "R
example-OSTO001 - Write Rate ' xample
EPTRP= SR e End Now 009 | w - T w ~ iV w ; J R
d Duration - - - - Bl
Show lcons Granularmy
1 »
-
- SelectAll
Refresh

Use Log Range Axis
DeselectAll

IS SSRLISERCTRSNNES Sap PEIS000FIREN | JOSESEN ¢ SESPLSCTH SN 0-001
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OO LWatch-lustre

File Configure
example
example-MDTOO0D0 009-07-27 05:20:25.0 OST 2009-07-27 05:20:30.0 W09-07-27 0520:30,0

Rate Rate late R4 Used llq.c'd
B example-05T0000 846 | 0.00 ¢ | 0. ‘ 846  0.00
V) CdDev  Units example-05T0001 846 | 0.00 : 846 | 0.00
Vahue ' t i Y™ I a e e—
. example-0ST0002 1691 (0.0
o0 | : !
SSe. L 000 ¢ example-05T0003 846 | 0.00

AGGREGATE 00 : AGGREGATE

aqjust yam; o Jes Jooo [ese  [req

attach | | |000 000 MAXIMUM 3 00 3 OO 0.00 MAXIMUM
brw 0.00 0.00 MINIMUM A on 0 OO 345 0.090 MINIMUM
AVERAGE 9 00 0 OO0 ) 00 57 ) 09 AVERAGE

brw_asymc ‘ | 10.00 |0.00
cancel ‘ | (000 |oo0
(ancel_umused | 70.00 |0.00
(hange_cbdata ' | 1000 |000
checkmd [ 1000 [ome0
cleanup | 0.00 0.00
clos | [ 7:07607 tﬁ'bﬁifreqi
0.00 0.0 reqs
10.00 |0.00 “ reqs
1000 |0.00 [reqs
000|000 [reqs
[0.00 000 I'reqs
1000 (080  |reqs
10,00 |0.00 'reqs
1000 1080  |reqs
1000 |000 “Treqs
(000 |0.00 | reqs
[0.00 |00 [reqs
000|000 [teqs
(000 |o00 [reqs
:000 :000 I"q’,
0.00 0.0 reqs
1000 |000 I'reqs
10.00 |000 Treqs
To00 |00 [ reqs
000 |0.00 [reqs
000 000 [reqs
{000 |00 |reqs
000|000 [reqs
10.00 |0.00 | reqs
T0.00 000 Ireqs
10,00 000 reqs
T0.00 |0.00 [ reqs
:0 00 :reqs

& o)

close
commrm
conmect

copy

create
del_conn
destroy
destroy_export
detach
disconnect
enquewe
extent_calc
get_info
getanr
getattr_asym(
getxattr
health_check
import_event
init_expeort
iocomtrol
iterae
join_bre

link

Hog fimish
llog_ it
match
merge_b
migrate

2 OO0 000000 oo oo o o oo oo o e o9 9o o
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Whats missing?

® there are a few tools out there which
make working with Lustre easier

® problem: no complete solution,
combining all the tasks

® shine looks promising, but: not all
features are implemented yet

o | MT 2 looks good, but: setup is hard
and relies on a lot of LLNL packages
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® | ustre management/monitoring solution

e setting up Lustre with fail over
® plug-ins for different HA solutions
® monitor errors on all nodes

® | ustre self-healing and/or provide
hints on how to fix problems

® ntegrated monitoring solution

A At bbb JOSEII L 404558 00 Re 0041
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