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e Introduction to ASGC Grid storage system
e Storage status and issues in 2010

e Storage optimization

e Summary
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e ASGC provides high intensive data services for both
WLCG Tier-1 (Taiwan-LCG2) and Tier-2 (TW-FTT)
center by CASTOR and DP M.

e Using more than 120 disk servers to support ~5.8 PB of
Inbound and outbound data for ATLAS and CMS
experiments during 2010 data taking.

e Optimizing capacity and storage efficiency in a complex
storage architecture and limited space of datacenter is a
big challenging task.
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T1 Disk Utilization

T1 Storage Utilization
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Average T1 Storage Utilization : 54.34%
« Mar. 2011 — New procured 2PB disk online
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T1 Tape Utilization

T1 Tape Utilization
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Average of T1 Tape Utilization

: 27.51%

« May 2010 — Tape HA with another robot were implemented
« Feb. 2011 — Reached 4PB tape capacity
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ATLAS Transfers at ASGC

From 2010-01-01 to 2010-12-31:

1.732 PB flow into ASGC T1
605 TB flow into ASGC T2

Activity Summary ('2010-01-01 11:50' to '2010-12-31 15:50' UTC)
Click on the cloud name to view list of sites
Transfers Registrations Errors Services

Cloud Efficiency Throughput Succeszes Datasets Files Transfer Registration Services Grid
CA 93% 33 MB/s 9218240 J42566 5219454 306401 7 0
CERN B5% 186 MB/s 9881503 317589 9865726 1714166 4 0

DE 90% 217 MB/s 16685331 809112 16690675 1897435 13518 0

ES 88% 112 MB/s 10131343 606083 10130853 1402152 0 1]

FR. S0% 220 MB/s 21791938 1037085 21834543 2285975 16 0

IT B2% 148 MB/s 10625575 3897257 10610227 2257345 Be41 0

ND B0% 77 MB/s 65961894 296170 6358745 172519% 14650 0

NL 82% 151 MB/s 7791421 710976 7783329 1708732 11453 1]

TW 92% 74 MB/s 3574676 334035 5360867 483644 0 0

UK 87% 132 MB/s 17672301 10645347 17663461 2681584 0 0

Us Sd% 505 MB/s 43210548 1319912 433859263 2823683 4401 1]
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2.77 PB flow In/Out ASGC T

CMS Transfers at ASGC

From 2010-01-01 to 2010

753 TB flow In/Out ASGC T

CMS PhEDEX - Cumulative Transfer Volume
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CMS PhEDEx - Cumulative Transfer Volume
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CMS PhEDEXx - Cumulative Transfer Volume
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CMS PhEDEX - Cumulative Transfer Volume
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175.81 TB, Average Rate: 0.00 TB/s
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%@ Storage issue in 2010

e Qver 50% Qpera’[ion iIssues ATLAS GGUS Tickets at ASGC T1
come from storage system.

e Disk servers configuration:

o Bottleneck on those disk
server with fewer CPU cores,
memory and limited
bandwidth.

e Using one blade server
connect to an array, the cost
are high on blade server,
array controller, rack space
and power consumption.

_ | Academia Sinica Grid Computing 8
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5{? Storage issue in 2010

e Over 50% operation issues
come from storage system.

e Disk servers configt

* Bottleneck-en-those l-prq
server-with-fewerCf 24ZIX~Core !
bandwidth. 10Gp, Men’°’.V’

e Using one blade serv. S Ethe" ne.tl

connect to an array, the cost—
are high on blade server, "
array controller, rack space

and power consumption.

ATLAS GGUS Tickets at ASGC T1

Type of GGUS Tickets (Jul - Oct 14, 2010)
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Storage issue in 2010

x"ﬁ?-.h%

: : ATLAS GGUS Tickets at ASGC T1
e Over 50% operation issues

come from storage system.
e Disk servers configt Dy.
o Bottleneck on those a_I'Proc
server with fewer CF Slx.cO
memory and limitec  24@
bandwidth. 10Gb /
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o Storage system upgrade:

e Disk server I 10GbE
IBM HS22 Blade ]
CPU: Intel Xeon CPU L5640 2.27GHz
Memory: 24G
10GbE

e Backend arrays
Dual controller
JBOD x 3, 6Gb SAS
4U-24Bay x 4
8Gb/s x 2 FC-Host
e Storage optimization:
e RAID5S

e Multipathing and LUN affinity

I

I 8Gb Fibre DAS

New configuration

I 1Gb/2GbE

I 4Gb Fibre DAS

Old configuration

e Tuned storage controller, OS (io-scheduler, TCP buffer...) and
storage middleware (CASTOR and DPM)

Academia Sinica Grid Computing 11
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hsec,  Disk server Performance % ’

¢ 8Gb Fibre DAS

Observation while testing by ATLAS data transfers

e Peak network ~
e Peak arrays 10 ~
e Completed file transfers with data flow in few hourg;e: srid sinica cau. o toad tast nour
2 errors (1 SRM_FAILURE; 1 globus_xio ) 3
e |t can handle more than concurrent GridFTP transfers oy e s eroeses
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44;;144000 4[{ 0¢ OoOO OoOO 0000 m Userojc::L? [ Nice UCEI;:UUB [ ] Systemui::L? 0O wWAIT CPU

.00 5077206.00 0.00 0.00 1.00

f-dpmp24.grid.sinica.edu.tw Network last hour

2o0a M
M Port Arrays 10 g oon
Measurement Bandwidth (MB/s) -~ F<cicctport: < soom
£
& 200 M
1120
o+
260 Total of all 1210 MB/s o7:40 o2: 00 0B: 20

In Out
CTRLZ Portl 625 MEBE/s = =

GridFTP_curr_procs

200

ar:ao o2: 00 og2:20

A d E S ® W f-dpmp24.grid.sinica.edu.tw last hour (now 227.00) 12
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Storage Optimization Case 1

Controller
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e Each client copies a file TO the disk server
e Using rfcp(rfio)
e Each client copies a DIFFERENT file
e 350 clients simultaneously start copying files
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Improving disk throughput
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Storage Optimization Case II

Multipath
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Disk Throughput — 100M x350
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lasec,  Multipath note

e Using VTrak multipathing and setting up ALUA
e Enable LUN affinity

devices |
device {
vendor
product
path grouping policy
getuid callout
prio callout

CtrlId
"Promise"
"VTrak"
group by prio
scsi id -g —u -s /block

[

"/sbin/mpath prio intel /dev/%n

Alias
LUN Affinity

: Enabled

path:ch ker tur

path selector

hardw handler

rr weight

rr min io

no path retry
features

"round-robin 0"

"1 alua"

immediate

uniform

100

queue

"l queue if no path"

product blacklist "VTrak V-LUN"

}

LdId
OperationalStatus
RAIDLevel
NumOfUsedPD
Stripe

Capacity

SYNCed

Alias
ReadPolicy

: 0

: OK

+ RAIDS
12

: 64 KB

: 20,01 TB
: Yes

: LDO
: ReadAhead

ArrayId

PreferredCtrlId
NumOfAxles
Sector
PhysicalCapacity

CurrentWritePolicy:

WritePolicy

: 0

: 1

1

: 512 Bytes
: 21.83 TB

WriteBack

: WriteBack
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Storage Optimization Case 111

CASTOR and DPM
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LSF tuning note

e |sb.queues
e NEW_JOB_SCHED DELAY
e CHUNK JOB_SIZE
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DPM Tuning- 100K x 350
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/etc/sysconfig/dpnsdaemon

[root@t-dpm ~]# grep [a-z,R-Z] /etc/sysconfig/dpnsdaemon

# 5Id: dpnsdaemon.sysconfig.mysgl,v 1.13 2007/07/: 09:10 slemaitr Exp $

# @(#)SRCSfile: dpnsdaemon.sysconfig.mysgl,v $§ SRevision: 1.13 5 SDate: 2007/07/26 12 > 5 CERN/IT/AD
C/CA Jean-Damien Durand

# should the DPNS daemon run?

# any string but "yes" will be equivalent to
RUN_DPNSDAEMON="yes

# should the DPNS be read-only ?

# any string but "yes" will be equivalent to
RUN_READONLY="no"

# should we run with another limit on the number of file descriptors than the default?

# any string will be passed to ulimit -n

#ULIMIT N=4096

# Change and uncomment the variables below if your setup is different than the one by default #
#ALLOW COREDUMP="yes"

# DPNS wvariables #

# — Number of DPNS threads :

#NB THREADS=20

#F — DPNS log [ile :

#DPNSDAEMONLOGFILE="/var/log/dpns/log"

# — DPNS configuration file :

export DPNS HOST=t-dpns.grid.sinica.edu.tw

export DFM HOST=t-dpm.grid.sinica.edu.tw

NSCONFIGFILE=/opt/lcg/etc/NSCONFIG

"I]D"

no
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DPM V.S. CASTOR- 100K x 350

12000 120 _ DPM
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A{Gf% Summary and Next Step

e Optimized configuration based on recent hardware was
able to reach close to full speed performance.

e Improvements in several aspects by new configuration:

e Better throughput (~950MB/s in peak) has been seen during
testing

e Save Rack space and Power

7U blade chassis can handle more than 2PB spaces
21000W V.S 2900W

e Save Money

Reduce #controllers and blade servers

e New configuration with 2.3PB were online production on
Mar. 17, keep monitoring to ensure the performance.

e Next step --> reconfigure and optimize of old disk arrays
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Thank You for Your Attention!
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