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Computing resources

m 80K HS-06

m New tender will add 22.5K HS-06
We will reach 100K HS-06 within may 2011

m \We host other sites
T2 LHCb
T3 UniBO (almost ready)
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Resource usage per VO

Global accounting: wct_ksi2k_day
Time period: from 01/01/2010 to 26/10/2010 (299 days)
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WNoDeS

| ocal
submission

m The Worker Nodes on
Demand Service
(WNoDeS) is an INFN-
developed architecture
that makes it possible to
dynamically allocate
virtual resources out of a
common resource pool.

m WNoDeS is built around
a tight integration with
LRMS
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Virtual Interactive pool (VIP)

VIP a CLI for WNoDeS

VIP interface is more suitable to local
user habits

It provides a customized computing
resource which is at the same time
dedicated.

It can be useful for interactive analysis or
software development.

The provisioned virtual resource matches
user requirements in terms of RAM,
#CPU, Bandwidth and shared file system
to be mounted

Local
Jbmission
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WNoDeS: specs

m Features
Virtual Image selection
VLAN support
Multi-core
Cloud Web-Interface
Authentication Gateway
m Technology used
virtlO

LibguestFS
Network throttling
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WNoDeS: facts

m Up to 2k VM can run concurrently
20% of our HS-06 computing power

m All VOs supported
Some use ONLY WNoDeS

m First deployment outside CNAF done in
October

Legnaro
m http://web.infn.it/wnodes
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GEMSS: Grid Enabled Mass -
Storage System

* QOur choice is driven by need to minimize
management effort:

* Very positive experience for scalability so far;

* Large GPFS installation in production at CNAF since
2005 with increasing disk space and number of
users;

* QOver 6 PB of net disk space partitioned in several
GPFS clusters served by less than 100 disk-servers
(NSD + gridFTP);

* 2 FTE employed to manage the full system;
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INFN

GEMSS: building blocks L

* Disk-centric system with five fundamental components

1. GPFS: disk-storage software infrastructure

]} | XU ||
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'
|7
1
.

2. TSM: tape management system

. -
3. StoRM: SRM service R

4. GEMSS: StoRM-GPFS-TSM interface n};j
GEMSS DATA -
miGration ((  (CG( <. 5. GridFTP: WAN data transfers @
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GEMSS: Timeli e
D1TO Storage Class DOT1 Storage Class

implemented @Tier1 with implemented @Tier1 with

StoRM/GPFS since Nov. 07 StoRM/GPFS/TSM since

for LHCb and ATLAS Oct. 09 for CMS

In 2010 ATLAS, ALICE, CMS
and LHCb experiments, together

with other non-LHC experiments
(Argo, Pamela, Virgo, AMS),
have agreed to use GEMSS

GEMSS is now used by all
LHC and non-LHC
experiments in production for

D1T1 Storage Class all Storage Classes:
implemented @Tier1 with

StoRM/GPFS/TSM since

May 08 for LHCb

2007 2008 2009 2010
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GEMMS: Throughput from all sites to INFN-T1

Averaged Throughput From Nov 2009 To Oct 2010
VYO0—wise Data Transfer From All Sites To INFN-T1
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Monthly throughput per
VO
. Throughput
Period peak

Monthly ~120 MB/s
Daily ~300MB/s
Hourly ~700 MB/s

Daily throughput per
VO during August, the
most intesive month
since data taking

Hourly throughput per
VO in the most
intensive four days of
August
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GEMSS Disk-Only System

GPFS and gridFTP throughput results from the ATLAS
experiment, which runs most intensive activities on
disk, are:

GPFS utilization

800 M Service Throughput
g soom > ATLAS jobs peak
3 400M
5 access
“ 200m £ GPFS ~900 MB/s
rom
0 . .
Week 35 Week 37 Week 30 Week 41 computing gridfTP | >3.5GB/s
m gpfs_atlasl write aver: 103,10 max: 896.98 min: 0.0 curr: 273.5N
m gpfs_atlasl read aver: 80.8M max: 682,80 min: 0.0 curr: 18.0M fa rm
Network utilization
4G
o 3G
e ﬂt ™ ﬂn ﬂﬂhﬂ J dh > ATLAS
1G
AR o ol storage
Week 35 Week 37 Week 39 Week 41 access on
m eth0 i S.2M max: 28.4M i 4.4k curr: 3.8M
2 oo o mert g hm SC mnosnl G aggon WAN
m ethl o t aver: 7.2 max: 453.2 i 0.0 curr: 0.0
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GEMSS TSM HSM System

for all VOs is:

GPFS utilization

500 M

400 m Service
o
o 300Mm
2
g, 200m

0 -k
m gpfs_tsm_cms write aver: 6.90 max: 127.2M min: 252.7m curr: 12.5HK
m gpfs_tsm_cms read aver: 79.3M max: 48L.8M min: 369.2k curr: 3.490
m gpfs_lhcb write aver: 805.0 max: 162.3k min: 278.7m curr: 278.7m
w gpfs_Thcb read aver: 9.5M max: 135.9M min: 240.0k curr: 262.7k
= gpfs_tsm_atlas write aver: 379.3k max: 64.0M min: 309.8m curr: 34.8
= gpfs_tsm_atlas read aver: 7.90 max: 144.5M min: 26.1k curr: 10.8M
gpfs_tsm alice write aver: 8.70 max: 316.1M min: 380.6m curr: 46.6k

m gpfs_tsm alice read aver: 10.5M max 61.6M min: 47.3k curr: 24.S5H

peak

Throughput

500 MB/s

)
INFN

C

* Example of throughput on TSM HSM tape servers in last two months

Efficiency

99%

* Number of succeeded pre-migrate and recalled files for all VOs are:

TSM recall OK

TSM premigrate OK

20
60 £
£ E A
E 50 w
w
ll?: 40 3 10
3 30 8 n
o 20 a
: - I |
e =
= 10 P 0 | - I Jl Y " ﬂ x {IIL.IJ.n
0 Week 35 T " Weak 39 w - N 4‘1 Week 35 Week 37 Week 39 Week 41
eel ee ee eel
i m tsm-hsm-1 OK aver: 192.9m max: 4.8 mrin: 0.0 curr: 336.5m
= tsm-hsm-1 OK aver: 2.8  max: 16.6  min: 0.0  curr: 69.8m = tsm-hsm-2 OK aver: 229.1m max: 4.9 min: 0.0 curr: 735.9m
] gsm-:Sllkg g§ aver: g‘; max: g: min: gg curr: ;i;;"‘ m tsm-hsm-3 OK aver: 223.4m max: 5.2 min: 0.0 curr: 598.6m
m tsm-hsm- aver: . max: . min: . curr: .2m tsm-hsm4 OK : 0.0 ;0.0 in: 0.0 : 0.0
u tsm-hsm-4 OK aver: 2.4  max: 58.0  min: 0.0  curr: 0.0 = temhsmS OK aver: 0.0 mx: 0.0 min: 0.0 curr: 0.0
= tsm-hsm-S OK aver: 2.4 max: 49.4 min: 0.0 curr: 0.0 = tsm-hsm-6 OK aver: 154.7m max: 13.6 min: 0.0 curr: 0.0
= tsm-hsm-6 OK aver: 2.4 max: 21.3 min: 0.0 curr: 4.3 tsm-hsm-7 OK aver: 182.8m max: 14.3 min: 0.0 curr: 0.0
tsm-hsm-7 OK aver: 2.9 max:  20.7 min: 0.0 curr: 2.3 = tsm-hsm-8 OK aver: 242.5m max: 16.7 min: 0.0 curr: 14.2m
L] g:::::g gﬁ aver: ggg-;z e :3 min: g‘g curr: i: tsm-hsm-9 OK aver: 244.7m  max: 15.3 min: 0.0 curr: 0.0
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GEMMS Conclusions i

* LHC experiments are using GEMSS
as MSS at INFN Tier-1 since the
starting of data taking.

* The first year of production has been
very promising in terms of
performances and scalability.

* Non-LHC experiments are now
starting using the GEMSS solution.
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INFN
Jobs

Jobs succeed

Jobs Failed

B CERN
B CNAF
HIN2P3

B CERN
H GRIDKA

B CNAF
B NIKHEF

HIN2P3
W RAL

H GRIDKA
HPIC

B NIKHEF
T SARA

W RAL

HPIC

T SARA

30 days from 2010-08-23 to 2010-09-22

First Tier-1 in terms of succeeded jobs, one of the latest in terms of failed jobs
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Site availability

Site availability

0,99 -

0,98 -

0,97 -

0,96 -

0,95 -

0,94 -

0,93

2010-01-01 to 2010-09-30
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ATLAS activities C-

» From ATLAS dashboard:
Exceptional throughput
(1.2 GB/s) to CNAF due to
. Tier-0 export;

. data consolidation;
. user subscription of data
to the site.

Services

rrors

Cloud Efficiency Throughput Successe: atasets Files ransfer eg Services Grid
ASGC 92% 149 MB/s. 2803 55 2802 246 o °
8 99% 500 MB/s. 28166 478 28173 163 0 o
CERN 87% 373 MB/s 272 67 2174 332 0 o
| CNAF 98% 1223 MB/s. | 1400 9% 14017 255 o 0
3% 204 MB/s 20161 1452 20163 a113 o o
LYON 8% 524 MB/s 20971 574 20988 54 o 0
NOGF 98% 49 MB/s 2681 a9 2677 a2 o 3
PIC 100% 34 MB/s 2354 127 2357 6 o 0
RAL 7% 276 MB/s 12144 4s8 12158 425 0 o
SARA 99% 436 MB/s 10607 430 10615 153 o o
vvvvv 100% 132 MB/s. 13022 355 13021 o o [

GPFES utilization » ATLAS saturation of the

1261 OPN link between CNAF
8 osc and CERN on July 13th and
g oeo 14th 2010. 4000 jobs
026 accessing storage from
o 18:00 00:00 06:00 12:00 Computl ng fa rm.
m gpfs_atlasl write aver: 120,30 max: 1.26 min: 0.0 curr: 18.0k
m gpfs_atlasl read aver: S50.70  max: 608.80  min: 855.5 curr: 40.6M
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CMS activities

Status of SiteReadiness Status

6528 Hours from Week 00 of 2010 to Week 39 of 2010 UTC

T1_CH_CERN

11 HAMMRHREET R
RINRTRAR AR R ]
| | ]| ’ AR
R SRR AR AN
|11 \’H\ [T ISR
!‘ \‘! ’!

TI_US_FNAL ’ ‘| ’ ‘ ’ ” ‘ |

Jan 2010 Feb 2010 Mar 2010 Apr 2010 May 2010 Jun 2010

T1_DE_KIT

T1_FR_CCIN2P3

T1_IT_CNAF

T1_TW_ASGC

T1_UK_RAL

Jul 2010 Aug 2010 Sep 2010

[]WARNING W SCHEDULED-DOWNTIME g READY No Info W NOT-READY

LI
(ENTINAN

Status of Tierl readiness in 2010

HEPiX Fall 2010

CMS PhEDEX - Cumulative Transfer Volume
30 Days from 2010-07-18 to 2010-08-17
T T T T

Data Transferred [TB]

0 - —
2010-07-18  2010-07-21 2010-07-24 2010-07-27 2010-07-30 2010-08-02 2010-08-05 2010-08-08 2010-08-11 2010-08-14 2010-08-17
Time

WT2.IT Legnaro LIT2.IT_Pisa [T2_IT_Rome I T3_US_FNALLPC 111 T2_DE_DESY

[ T2_UK_London_IC [IT2_CH_CSCS ET2_US_Purdue D727 _Bari [DIT2_ES_CIEMAT
[IT1_US_FNAL Buffer [IT2_US_UCsD WT2_FR_GRIF_LLR ET2_FR_IPHC M T2_FR_CCIN2P3
O72_TW_Taiwan [ET2_US_Florida [T2_CN_Beijing [0 T2_US_Wisconsin @ T2ES_IFCA
DT2.RU_JINR [ET2_US_Nebraska OT2_Us_MiT [T2_DE_RWTH [1T3_US_Minnesota
[T2_US_Caltech W T1_FR_CCIN2P3_Buffer T2 INTIFR ET2_CH_CAF [IT1_UK_RAL_Buffer

[T1_DE_KIT_Buffer

Total: 318.89 TB, Average Rate: 0.00 TB/s

Transfer Volume from CNAF to
other sites from mid-July
to mid-August
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Finished

LHCDb activities

52 Weeks from Week 42 of 2009 to Week 42 of 2010

HEPiX Fall 2010

KA. de

FinishedDirty

Data transfered to CNAF

Data transfered from CNAF

52 Weeks from Week 42 of, 2009 to Week 42 of 2010

M Finished
B Successful
M Finished 118043529781677.0 M fin
B FinishedDirty 25397105786566.0 W Failed
W Done 2822160.0 | finishing
W Failed 0.0 W Done
[0 Ready 0.0 O Ready
B Active 0.0 Faileg W Active
FinishedDirty

Successful

Total number of jobs at T1s
52 Weeks from Week 42 of 2009 to Week 42 of 2010
LCG.CERN.ch

O LCG.CERN.ch 1504051.1
W LCG.GRIDKA de 553874.5
@ LCG.RAL.uk 427028.6
B LCG.CNAFit 315109.7
B LCG.IN2P3 fr 309705.2
B LCG.NIKHEF.n! 2950440
I LCG.PIC.es 154644.6

LCG.PIC.es

LCG.NIKHEF.nl

LCG.RAL.uk

LCG.IN2P3.fr

LCG.CNAF.it

Generated on 2010-10-18 13:56:49 UTC

INFN

178445554336770.0
113543535160002.0

FinishedDirty 49290877467198.0

17222694626849.0
3707840.0
1866206.0

0.0
0.0

Generated on 2010-10-21 13:33:25 UTC
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GEMSS layout for LHC Experiments .
at INFN Tier-1

CORE SWITCH -
‘ 10x10 Gbps | 6 GridFTP servers (6x10 Gbps on WAN)
2 NSD servers (2x10 Gbps on LAN)
2 METADATA servers (2x2 Gbps)

.“"”I 8x4 Gbps 888
| 1.8 PT GPFS file system
Sv— N ] y
—
- 4(6)x4 Ghps \
StoRM end-point /

1 BE and 3 FE servers , .
2(3) TSM Storage Agents and HSM clients
2(3)x4 Gbps
13 (20) tape drives
o

1 TB per tape
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2x1 Gbps 24x4Ghps

S g

1 Gbps per drive




