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CJeICJC) Spanish-lberian Cloud for ATLAS

Enabling Grids for E-sciencE

Tier1 at PIC Barcelona

Offers

for three LHC
experiments: ATLAS, CMS and
LHCDb.

a
copy of the collected data from
the accelerator at CERN and
dispatch

centres in order to
guarantee the conservation and
integrity of the data.

. from the
SWE Clogd' : LHC accelerator will be stored
pain-Portugal
. at PIC.
Tierl: OPN)
PIC-B 1
Tier?2’s: ATECORE TierO (CERN) <= Tier1’s.
UAM, IFAE & IFIC More than
LIP & Coimbra PIC in 2008.
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Spanish Resources

Enabling Grids for E-sciencE

Tier1 will provide the infrastructure for data re-processing, as the raw
data stored will be reprocessed several times per year with new
parameters, as calibration and alignment constants improve.

2007

ICPU (kSI2K) required ATLAS 172
CMS 289

LHCb 37

TOTAL 498

|IDisk (Tbytes) required ATLAS 114
CMS 79

LHCb 21

TOTAL 214

Tape (Tbytes) required ATLAS 68
CMS 140

LHCb 18

TOTAL 226

Data Storage: - September 09

Experiments do need large, reliable and scalable storage services.

To server the data at the required speed in order to maximize the efficiency
of the cluster.

, specially designed to
enhance high (Tier0, Tier1s, Tier2s)
and (CPU farm) .

dCache storage system.
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Cy Spanish Resources

Enabling Grids for E-sciencE

ATLAS Spanish Federated Tier2 [ '7'C: Valencia (coordinator)
IFAE: Barcelona

UAM: Madrid
Ramp-up of Tier-2 Resources (after LHC rescheduling) numbers are cumulative

Evolution of ALL ATLAS T-2 resources according to
the estimations made by ATLAS CB (Oct.06)

Year Ty 2007 2008 2009 2010 2011 2012
CPU(KSI2k) |925 233611 (1749451 |26972.76 |5154464 [6912842 867122
Disk (TB) {289 1259.04 | 774437 [13112.04 221323 3109145 [40050.92

Spanish ATLAS T-2 assuming a contribution P :
of a 5% to the whole effort }_> 4 A‘ ® DISK (TB)

B36
CPU (KSI2K)

Year 2006 2007 2008 2009 2010 2011 212 y g
CPU(KSI2K) 146 17 874 149 %577 U5 13% 2006 2007 2008 2009 2010 2011 2012
Disk (TB) |14 63 307 690 107 1559 2003
)
IFAE UAM IFIC TOTAL

Present resources of the > | cPu (ksizk) 201 338 96 635
Spanish ATLAS T-2 (August'09) (HEP-SPECOE) 800

Disk (TB) 215 165 34 414

Hardware is purchased. Working next
Accounting values are normalized according to WLCG recommendations
week to get the pledged resources
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Cy Spanish Resources

Enabling Grids for E-sciencE

StoRM: Posix SRM v2
Lustre: High performance standard

- Storage Element System

SE (Disk Storage) file system
IFIC Lustre+StoRM Shares: 50% IFIC, 25% IFAE and
IFAE | dCache/disk+SRM posix ST AN
Data (AOD) distribution and
UAM dCache DDM FT continuously running

from Tier1 to Tier2

A Tier needs a reliable and scalable storage system that can hold
the users data, and serve it in an efficient way to users.

A first sketch of a Storage system matrix (evaluation of different
systems on going at CERN)

NFS N N hugh

Lustre Y Y w/SRM Y medium medium Y $0

GPFS Y Y w/SRM Y Y high medium Y $$S

xrootd Y Y w/SRM mkdir/rmdir Y medium low partitions $0
do nothing

DPM Y Y Y special Y medium-high low- partitions $0
ccmmands medium

dCache Y Y Y metadata Y high low- partitions $0

medium




PIC-TIER1

(slides thanks to Xavier Espinal)

Enabling Grids for E-sciencE

H | |
 ATLAS Services Status: LFC
LfcatlasOl.pic.es Load last month LfcatlasOl.pic.es CPU last month
- -
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O -
8 3.0 c
; g
% 2.0 : 50
n Q.
S 1@
0 —_ e >
0.0 - T = T ——— Week 21 Week 22 Week 23 Week 24
Week 21 Week 22 Week 23 Week 24 @ User CPU [ Nice CPU @ System CPU [ WAIT CPU
O1-min Load @ CPUs [ Running Processes O Idle CPU
Lfcatlas02.pic.es Load last month Lfcatlas02.pic.es CPU last month
2.0 4 .
100
w
(V) ot
o [ =
[ [ 1)
< 10 Y 50
© LY
n o
o
- o el e —
0.0 _M‘A&-‘&-_&.. Week 21 Week 22 Week 23 Week 24
O T L e W User CPU [ Nice CPU System CPU @ WAL/CPU
O1l-min Load W CPUs [ Running Processes O 1dle CPU /
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e PIC-TIER1

(slides thanks to Xavier Espinal)

Enabling Grids for E-sciencE

ATLAS Services Status: pilot factories

Two pilot factories running at PIC VObox feeding our T1s and T2s
MC Production (production role)
User Analysis (pilot role)

Increased pilot pressure to constantly fill all nodes doesn'’t affect

performance:
vobox@5.pic.es Load last month vobhox05.pic.es Network last month
. 100 k T
4.0
n | y B0k
2 3.0 2 ook
e U
~ 2.0 L 1ok
E: 2,
& 1.0 20 k

o »
o OJJMMQM, e e o o
Vr;-ek 21 Week 22 Vu:-k. 23 Neesk 24 B In B out
C1-min Load @ CPUs M Running Processes

. voboxB5.pic.es CPU last month Step09 period
£ . Constantly queuing 30 pilots at
5 = all the sites during STEPQ09.
ol et 4 s it Lowered to 15-20 during low
Muser CPU @ ice (PU M System CPU BWAIT CPU pressure dates.
[ Idle CPU
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PIC-TIER1

g s orescence(S11dE@S thanks to Xavier Espinal)

Reached > 250 MB/s with excellent
- STEPO09 Data Transfers efficiencies (95% to 100%)

Tier-0 to PIC throughput (MB/s) PIC-Tier-2s ﬁ“ransfers (MB/s)

uIFAE IFAE_USERDISK m IFIC-LCG2_USERDISK u LIP-COIMBRA_PRODDISK “ LIP-LISBON_PRODDISK ® UAM-LCG2_CDISK

m IFAE_DATADISK IFIC-LCG2_DATADISK uIFICDIS< ® LIP-COIMBRA_SCRATCHDISK ® LIP-LISBON_SCRATCHDISK » UAM-LOG2_PRODDISK
m IFAE_LOCALGROUPDISK m IFIC-LCG2_LOCALGROUPDISK m IFICTAPE u LIP-COIMBRA_USERDISK # LIP-LISBON_USERDISK UAM-LOG2_SCRATCHDISK
= IFAE_CDISK = IFIC-1CG2_NCDISK UPCONBRA = LP-LISBON = uam = UAILLEG2_USERDISK
= IFAE_PRODDISK ® IFIC-LCG2_PRODDISK u LIP-COIMBRA_DATADISK m LIP-LISBON_DATADISK = UAIN-LCG2_DATADISK
u IFAE_SCRATCHDISK ST T amme T ST T e frmrrmnm pemmm Tt oot t ST SROUPDISK
mPICDISK m PIC_DATADISK m PIC_MCDISK  PIC_PRODDISK  m PIC_USERDISK : 1 _ M 1 t t :
®PICTAPE = PIC_DATATAPE m PIC_MCTAPE  PIC_SCRATCHDISK Tier Tier Data Aggre ga 10n

| transfer matrix for last 24 hours, status of T1-T1 transfers (cp/nfiles), updated: 2009-06-11 09:55:20 UTC |

Tierl-Tier2s Data Aggregation

| test period
[ dataset status statistics for all period, TIER2S+ only, updated: 2009-06-13 08:55:09 UTC
[ subscribed [ transfer [ done [ suspect
§m ] ot
S 10000
8000
6000
4000
2000
o

£

RIUMF

ASGC

=
to tiars
Last subscription: 10 June 17:54:26 | Last FC checked: 11 June 09:28:03 | Last transfer: 10 June 19:00:45

Last subscription: 13 June 08:52:17 | Last FC checked: 13 June 08:55:02 | Last transfer: 13 June 08:51:57




PIC-TIER1

(slides thanks to Xavier Espinal)

Enabling Grids for E-sciencE

STEPO09 reprocessing

and dominant activity at the Tier-1s

Read files from tape and store outputs to
Repro workflow fully steered by PanDA (pilots) and
DDM was to reprocess

_ _ faster nominal data taking
Metric of success during 10 days: rate of 200Hz

Reprocess at x5 data taking (assuming 40% LHC effc.) (B)’és)e“”e metric at 400 Hz
Gold metric: Hz (x5) #

Reprocess at x5 data taking (assuming 100% LHC eff.)
PIC completed almost full repro cycles: gold star ™

ES - reprocessing - month T’

Comment

Base Target  Result
ASGC 4782
BNL + SLAC 50 000 99 276 Also ran high priority validation and other tasks

Reprocessing jobs workflow

Many batch system and basic setup problems

Waiting for t:-lx_sks

CNAF 10 000 29 997
) FZK 20 000 7 954 Big tape system problems pre-STEP; no CMS
A LYON 30 000 29 187 | Very late start due to tape system upgrade, then good
20 NDGF 28 571
PIC
RAL 20 000 77 017 #
— = Al — SARA 30000 28 729 Tape system performance very patchy
R O OPeD) D Chml D e TRIUMF 10 000 32 48] * Also ran high priority validation and other tasks

Range frow Fri May 15 03:36:00 2009 UTC to Mon Jun 15 04:48:00 2009 UTC
Genaratad by TRIUNF-LCGZ (Times in UTC)
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PIC-TIER1

(slides thanks to Xavier Espinal)

Enabling Grids for E-sciencE

- User Analysis (WMS job submission and Pilot jobs)

— Stats was corrected for Upstream Panda Failure:
= Build job failing at sites were not accounted, includes:
«  32/64 bits compact issues
* Releases not/wrong installed

CLOUD [SUBMITTED RUNNING|COMPLETED FAILED [Efficiency[# Files Es_analy - weak
CA 0 0 5305 2344 070 [24361 wky
CA_PANDA [0 0 26715 7504 (078 (62756 .
DE 0 0 52478 19051 (073 [342093
¥ DE_PANDA [0 0 79625 25802 (076 [215302 .
FS 0 0 TI0T8 3307081 7
ES PANDA |0 0 48075 7334 |0.87 141343 |
13 0 76608 AT 083 T s,
FR_PANDA [0 0 116934 17516 (087  [375377 -
T 0 0 38428 4758 089 266703
IT_PANDA [0 0 12036 2343 (086 |44338
NG 0 0 14551 2919 (083 [20179
NI 0 0 10703 20057 [035 64016
NL_PANDA [0 0 25624 10110 072 (90436
TO_PANDA [0 ] 0 1151 000 [0 =
L g LG 1, O O O e T S D D
. . Gensrated by TRIUMF-LCEZ (1imes in UTC)
UK 0 0 21695 15190 [0.59 120972 | ety iy s
UK_PANDA 0 ] 121075 23000 (084  [318112 | ot =
US 0 0 153609 9770 [0.94 467732 -
**TOTAL** 0 0 790034 182696 [0.81  [2921981 | =
CLOUD SUBMITTED|RUNNING COMPLETED |FAILED |Efficiency |# Files =
CA 0 0 32110 ORI8 (077 87117 "
DE 0 0 132 103 44853 075 557395 =
0 0 62113 10651 (085 236690 |
Y 0 T23628 292080 [poI9rs |
1T 0 0 52464 7101|088 311061 »
NG 0 0 14551 2010|083 20179 .
NL 0 0 36327 30376 054 154452 -
TO0 0 0 0 1151|000 0 w0
™ 0 0 19459 4910 080  [86293 T __
UK 0 0 143670 3BI90 (079 [439084 |mesammis wvricionsy .
Us 0 0 153600 9770 094 A67 T30 | e O A T v by TRIUM LCGD (times 3o UTC)
**TOTAL** 0 0 790034 182696 (081 2921981




UAM-Madrid

cnaning ores or escence (S11€S thanks to Juan Jose Pardo)

- Computing: Faire share (FS)

ATLAS gueus on gridee3. ft.uam.es status
460 | o -

300 |}

160 |

Jobs

Jgo

Queue on CE

[}

e

Wed 0= Fra o5 Sun OF Tus 09 Thn 10 Sat 13
O Total jobs 4.80 last 320.€2 avg 400.00 nax
O Jobs gueucd 0.15 last 157.89 avg Z216.00 nax
W Jobs waiting 0.00 last C.00 avg 0.00 nax
[ Jobs halted 0.00 last C.00 avu C.00 nax
Group 'Running Jobs | Queued Jobs | %FS
Production 31 1 4042
5t June
User analysis (wms) 11 198 41.81
(Wrong FS)
User analysis (pilot) 144 0 17.72
Group | Running Jobe | Quoued Jobs
Production 49.76
8th June
) User analysis (wms) 110 57 25.27
(Right FS)
User analysis (pilot) 26 90 24.92



UAM-Madrid

(slides thanks to Juan Jose Pardo)

Enabling Grids for E-sciencE
ATLAS fairshare on gridoo3. ft.uam.es
- . 160
- C ting: F h =
omputing: Faire share _ -
3 —
- 40
20 ===
o
09 10 11 12 13 14 15 16
B Fairshare Prod 66.10 last 58.21 avg 66.20 max
B Fairshare Pilot 25.40 last 25.45 avg 27.10 max
[l Fairshare User 8.20 last 17.86 avog 99.90 max
ATLAS Running and Queue on grid003.ft.uam.es
200
w
e}
L) o
Production s
il r
o f Bl :
12 1 15

1.04 last 77.92 avg 184,00 max
0,00 last 27.15 avg 50.00 max
1.04 last 105.07 avg 234.00 max

B Jobs running
B Jobs queued
O Total jobs

ATLAS Running and Queue on grid003.ft.uam.es

300
- L] 200
Analysis (Pilot based) 2 |
&
100 Y R &NW
0 AL N -
09 10 11 12 12 14 15
@ Jobs running 3.00 last 31.20 avg 176,90 max
B Jobs queved D.00 last 51.23 avg 132.82 max
@ Total jobs 3.00 last 82.43 avg 264,90 max
ATLAS Running and Queue on grid0@3.ft.uam.es
200
n ] L] w \
Analysis (WMS submission) £ o ﬁ
o. >.~ A -i.
09 10 1 12 12 14 15
2.00 last 7.15 avg 101,82 max

@ Jobs running .
M Jobs queued 0.00 last €.94 avg 91.86 max
O Total jobs 2.00 last 14.09 avg 169.02 max



UAM-Madrid

cnaning ores or escence (S11€S thanks to Juan Jose Pardo)
Computing: CPU Load

CPU Load for grido®3.ft.uam.es

1.0 v ' '; ’

Load

CE

Iy R
o o M Lo i, SIS

[
Tue D2 Thu 04 Sat D6 Mon 08 Wed 10 Fri 12 Sun 14

M Load 15 1.17 last 0.35 ava 1.60 max
OLcad & 1.19 last 0.38 avg 1.61 max
O lead 1 1.19 last 0.40 avg 1.59 max

All WNs had a huge load

but the CE worked

. CPU Load for wn245160.ft uvam es
without problems t

WN

Tue D2 Thu 4 Sat 06

Yeon OB Wa=d 10 Fri 12
W Locad 15 G.00 last 6.11 avag 8.54 max
OLcad 5 6.00 last 6.14 avg 3.59 max
O lead 1 0.00 last

6.14 avg 5.56 max




Enabling Grids for E-sciencE

UAM-Madrid

(slides thanks to Pablo Fernandez)

Storage and Bandwidth: Previous transfers

25 TB from 22"d to 25t May

During the test, MCDISK

was increased barely 500
GB on the fly

PNFS load was high,
causing some
random SAM checks
to fail (timeouts)

gridooz. ft.uam.es / Token_ATLASMCDISK
aT

T /
© 20T
JGT—r_’/_

Fra Sat Sun Hon Tuo Wed
O ATLASMCDISK 38.6898 TE LAST 38.68%98 T8 MAX 24 .7666 TE AVERAGE

Default Template
Check Conmnand check_token

—

CPU Load for griddcoz. ft.uam.es

3.0
- 2.0 i "y : fu
o '
2 J Lk | | ,

1.0 . : Lp' {3 l_ )| A |

a I I T | S.A'..q"f _‘1 L flh.:_ - ||'. L |
0.0] Ll- l.' k.'v' el ‘ | ™ N .
Sat Sun Maon Tue Wed Thu

M Load 15 6.15 1ast 0,71 avg 2.34 max
O Load 5 6.20 last 0.73 avg 2.50 max
O load 1 0.21 last 0.74 avg 2.7D max

External bandwidth
was very busy
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Ancho cde banda externo del switch

QLTI A

E'“ L. ‘lllf L
M octets in sec 13238:1 25 bits/s LAST
45071766 .67 bytes/s AVERAGE
B cctets_out_sec 156223.95 bits/s LAST
€73023€.11 bytes/s AVERAGE

bytes/ss

7-.

15



UAM-Madrid

Enabling Grids for E-sciencE

(slides thanks to Pablo Fernandez)

Storage and Bandwidth: During Step09 test

gridftp

griddcol.ft. uam.es / Conexiones_a_dCache

-
500
4c0
0
260
100

54t
4.5459

Sun
LAST

Fri
24,2443

Sat Wed
O conexiones_grid¥ip_lectura

Mon Thu

422.9754

Clear distinction between gridftp and dcap traffic

ancho de banda de red

SHRSLL e

bytes/s

1

dcap

griddcol.ft. uam.es / Conexiones_a_dCache

j{ale]

L Audlblial

Sun Tue Thu
801 9792 189. 7497

Sat
AVERAGE

Hon

1. 7507 LAST

AVER Ocp lones_dcap

Defoult Templote
Check Connand check billing

Tl ik L

Fri Sun Tue Thu Sar non Wed

B bytes_in 9529869 bitsss LAST
30348587.35 bytes/s AVERAGE

B bytes_out  9723%.06 bitsss LAST
31826097.42 bytes/s AVERAGE

Fri

During four days, the gridftp traffic was at
the maximum bandwidth (dcap traffic doesn’t
go through one single machine, gridftp does).
Now, we have increased the number

of gridftp doors.
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Ancho_de_banda_de_red POOL
now T
§ 400 ,l
2 I
2 om W 1’7*1“\1’{“;1\15].! Jj
f !
ol LLMJ@M&!L Warln
Sat Non Wed Tus Thu Sat
W bytes_in  212.73 bits/s LAST
E90874 .47 bytes/c AVERAGE
W bytes_out 301.13 bits/s LAST
10453644 .67 bytes/s AVERAGE
&ncho de banda de red WN
R |
‘:: oM
[\.M
210
[k, | 2 Ul |
0 [lu[\ﬂdnltﬂlr
Nou 01 Ned OJ r ri Sun 07 Tu= C8 Thu 11

M bytes_in  3721.94 bits/s LAST
5338186.32 bytes/s AVERAGE

W bytes_cut 1450.09 bits/s LAST
188782 .42 bytes/s AVERACGE
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e IFAE-Barcelona
(slides thanks to Jordi Nadal)

Enabling Grids for E-sciencE

- Computing

Share de jobs prd/user/pilot

§hare use; jobs '—

Share production jobs [

Share pilot jobs

50% share for production

25 % share for user and pilot

| ‘ Blue: role value for
user analysis (25%
analysis pilot
based)

Red: WMS
submission (25%
analysis)

Green: Official MC
production

Proporcion

First week Second week

The share imposed in the IFAE’s pbs was being accomplished.



e IFAE-Barcelona
o (slides thanks to Jordi Nadal)

* MC production during STEP09:
— Good achievement in the efficiency 92 K9

T
600
500
400
300
200 ‘ Ay
W T __1.4_,_,%7"’-4'1.'* Al

200

100

Bec2 0605
12:00 23:00
[ zuccess M@ faillure

8a'02 0605 0809 06 12
12:00 23:00 1000 21.00
D activated running

Most of the errors came from "aborted by ExtIF"

LT nothing to do with IFAE site.
78 .\‘ /
o W ) -

W EXEPANDA_JOBKILL
BYEXTIF W TRF_EXC W TRF_OUTFILE

W EXEPANDA_JOBKILL
M others BYSERVER




IFAE-Barcelona

o (slides thanks to Jordi Nadal)

n ] u
() DIffICUItIes = Traffic. GigabitEthernetd/ 30 Trunk Rack-30 VLAN1OO VLANIOO-|query ifiP|
[ | .
.M f .L'L

Number of jobs per day prd/user/pilot during STEP09

\ { f
3600 : A | L \
. v T v - v v 8 n ~ f ) )
Share user jobs : ~ | \ v .
Share production jobs SR S s00m \ A " N [ “ § g
Share piot jobs SN ; | J '/ ‘ Uars
2 J00m 1 } | 'l
2560 - /
° ol PR A
Tee B The ™ Sat 00 LI Wed 30 fra 2 Sun
From 2009/06/01 01:04:24 To 2009/06/14 21:47:5%
2000 - B inbound Current S7.42 & Aver ™M

B Outbound Current 13.12 & Aver WN Network

=
.

Number of jobs

Traffic. GigabitEthernetd/J1-Trunk Rack-31 VLANIOO VLANIOO- |query ifIP|
.

15680 -
§ won [ n r
; |
E o - l - ( f W {
2 i .2 v 3 4\ f - \
1000 - S 00w v J Iy S R | AN A
s (v \ [ ar 1 | ( )
- Joom \ . U
1 l
J .
L - Ly
Tee W The ™ Sat 0 Lo wed 0 fra 2 Sus M
i From 2009/06/01 00:45:18 Te 2009/06/14 21:55: 29
8 Inbound Current 6. .40 & Average 1392 % Maximus 181,24 N
B outbound Current 80.14 & Average 406 .97 M Maxisus 1.00 ¢
0
First week Second week

Some errors with some very
“weird” jobs were experienced.
They were not able to ran but
just blocking the queues.

Issue with the faire share during the first days;
Scheduler’s historical information should have
been removed:

The farm was mainly dominated by Panda jobs

(in blue), queuing all others. But at the end IFAE got a pilot
Some error from the WMS jobs were found due analysis efficiency around 90% and

to the time outs; This jobs were waiting for a 76% for the WMS jobs

Ioni time



IFAE-Barcelona

o (slides thanks to Jordi Nadal)

- Distributed Data Management: 9% June more than 400 Mbytes/s

were reached
VO Throughput in gfime

20 TB were placed.

Green lines shows the available S 1 \Wieeks from 2009-06-02 1p£009-G6-15 . ,
Used disk space for IFAE_MCDISK : :
7 s i s

A-Asrm used
- 5rm total

2060607 2 AEG1L 200613 2060615

Terabytes

9th June DATADISK token was running out of space.
Increased with 10 TB. This error lasted durl g 3 hours

@0

00

s"*ﬂ \1@ ﬂ&" &““1@9 169 d)" \1009 & 00 . ,
gt g™ gt et g ” v oty
200
TR

019'm 1220 12°40 1300 1320 1'%40 um 142’\ 1440 1500 150 1540




IFAE-Barcelona

o (slides thanks to Jordi Nadal)

Distributed Data Management:

Data moved from/to IFAE these days and also the efficiency which was
affected by the errors:

Space problem caused some transfer errors.

Transfers Registrations

Cloud Efficiency Throughput Successes Datasets Files Transfer
IFAE_DATADISK 65% 23 MB/s 10425 2595 8401 5540
PIC_DATADISK 65% 23 MB/s 10425 5540

+ IFAE_LOCALGROUPDISK 0% 0 MB/s 0 0 - 0

IFAE_MCDISK 100% 3 MB/s 2334 19 2332 0

PIC_MCDISK 100% 3 MB/s 2334 0
IFAE_PRODDISK 87% 3 MB/s 2225 255 2200 332

PIC_DATADISK 100% 0 MB/s 415 0
PIC_DATATAPE 84% 3 MB/s 1697 332

PIC_MCDISK 100% 0 MB/s 113 0
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e IFIC-Valencia

(slides thanks to Javier Sanchez)

Enabling Grids for E-sciencE

- Job processing
— Pilot role was added in VOMS mapping
= But no proper scheduling policy could be setup in time

= In order to achieve this, a new account pool had to be setup but it
was not easy with the present configuration tool (quattor).

Group % Target
Atlas users(WMS and pilots) 43.23 50
Atlas production 56.49 50

— Farm occupancy was high and we added 40+40 cores more in
last week (24)

ce01.ific.uv.es - Mothly (2 hour average)
LT O O A

The number of cores
we added stressed the
CPU power at the CE
(Pentium D CPU 3.20
GHz) and we decided to
upgrade it in that ’ Week 21 Week 22

coming weeks. @ Total # CPUs [ Used & CP

434IL130 IF0L1 / 0010494

100

i CPUs




IFIC-Valencia

(slides thanks to Javier Sanchez)

Enabling Grids for E-sciencE

Job statistics from ANALY and IFIC queue from 17th May to 17th June.

ANALY_IFIC - month ANALY_IFIC - Efficiency - month
1050

1000
950
900

Problems with Athena release versions

700 1
650
600
550

\4

100% efficiency

65

A | 60
| | 3 s
o
- 500 ! ! 2
a 50

450 i \ 15
100 i i 10
> ( v . \
300 ] | | o
250 ! ! !

200 ! ! | 2

150 | { 15

100 - { 10 -|-‘

: AR MRS RiA L ’

Tue Thu Sat Mon Wed Fri Sun Tue Thu Sat Mon Wed Fri Sun Tue
M activated [Oassigned O holding M running M transferring M finished (12hrs) @O failed (12hrs)
Range from Tue May 26 03:12:00 2009 UTC to Wed Jun 17 12:48:00 2009 UTC
Generated by TRIUMF-LCG2 (times in UTC)

obs

0 el — P

Tue Thu Sat Mon Wed Fri Sun Tue Thu Sat Mon Wed Fri Sun Tue
W ANALY_IFIC efficiency
Range from Tue May 26 03:12:00 2009 UTC to Wed Jun 17 12:48:00 2009 UTC
Generated by TRIUMF-LCG2 (times in UTC)

In the first week we had problems with
trying to use an non existing Athena version

For that reason, our efficiency for pilot jobs was
around 21% (ANALY_IFIC) while for WMS jobs (IFIC-
LCG2_MCDISK) was around 82% on 17t June

After installing the
Athena versions used
for panda our pilot job
efficiency raised to 17%

ES SUBMITTED RUNNNG | COMPLEIED FALED Efficecy || #Files Expected | 2Files in a few minutes being
Processed o/ :
around 100% in the last

TFIC- 62 96 1130 299 0.82 8105 8103

LCG2 MIX days.
SK

ANALY G 443 109 455 1691 0.21 1506 ?

Statistics taken frony: http://gangarobot.cem.ch/st/status himl
EGEE-IIl INFSO-RI-222667 S. Gonzalez de la Hoz; EGEE'09 - WLCG Operations, September 2009, Barcelona (Spain) 23




e IFIC-Valencia

(slides thanks to Javier Sanchez)

Enabling Grids for E-sciencE

Influence on the

Y . ANALY_IFIC 40— PNALLFIC _ on _
¢ (87) p=ils = was tested in
Bt o=t Br o previous UA tests.
0} 30
- Sites with
I (Lustre)
without
triggering copies in the
background using Icg tools
(file stager)

I | ) The same results was found
0! in STEPO9 test for WMS jobs
0 2 ® 0 s w 0 > 10 L2050 but not for PANDA pilot jobs,
CWalime CPU/Wall time efficiency was
reduced from 83.4% to
IFIC-LCG2 MCDISK FIC-LCG2_ MCDISK IFIC-LCG2 MCDISK 49.5%.

] 200 L =129 Panda pilot based analysis
b used your site’s ANALY
queue local mover to copy
data to the worker node; the
WMS based analysis used a
mixture of the file stager

250

200 150

150

&7l oy (copy to worker node) and
(69) or local LAN protocol (known
} 50 as DQ2_LOCAL, resolved to
i dcap, rfio or xroot).
0 0
0 20 40 60 80 100 05 10 15 20 25 30
CPUMWalltime H
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(slides thanks to Javier Sanchez)

Enabling Grids for E-sciencE

Data transfer

Data distribution in the week previous to the STEP09 showed a
bottleneck in the gridftp server.

We deployed a new machine and the bandwidth increased

During the test . No
problems were observed in the network infrastructure neither local or
remote.

WN accessed to the data using local posix I/0O (read only) and
gridftp protocols.

WNs and disk servers are
decaificl - Traffic - Tel/l (Universitat) connected to Cisco switch at

R 1Gbps.

In the test configuration:

WNs share 1 Gbps in groups of 8

Disk servers share 1 Gbps in

groups of 2.

Present configuration:

600 M

400 M

200 M

bits per second

I . I u
Vieek 21 Vieek 22 Week 23 Yieek 24

@ Inbound Current: 13.36 M Average: 258.14 M Maximum: B863.35 M 1Gb f WN
B Outbound Current: 9.04 M Average: 22.49 M Maximum: 343.03 M ps Tor every

0

2 Gbps for every disk server
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(slides thanks to Javier Sanchez)

Enabling Grids for E-sciencE

- From June 15t to 14th data size transferred to our SE was:

— 97 TBytes incoming (112TB total, 50% to IFIC) in our
ATLASDATADISK space token

— 1TBytes outgoing in our ATLASPRODDISK space token.

*  During the test disk went to full two time.

— More space was added on the fly with the deployment of two new
disk servers (17TB + 34 TB) to reach 102 TBytes

— Quick reaction and the flexibility to add more servers easily to
Lustre file system lead us to absorb the data.

Space tokens were updated Isem.ific.uv.es - Hothly (2 hour average)
to reflect the used and
available space but:

= ATLAS tools seems to
ignore the values and
continue transfers even
when no space available
was published.

100 it -

50 R , H

Disk Space (TEB)

Week 21 Week 22 Week 23 Week 24

O Total Space (T8) [0 Used Space (TB) Last used Space (TB): S5.23




Cy Step09: towards data taking

Enabling Grids for E-sciencE

Targets achieved:

Data Transfers:
Reach >250MB/s in T1-T2 distribution
Excellent efficiencies (95% to 100%)
No maijor issues for IFAE, IFIC and UAM rather than disk space shortage
MC production
Nfiac5eo/b)ehavior not only during STEP but since more than 1 year (efficiencies
~ (0]
User Analysis
First bulk experience together with many other demanding activities
First days fair-share inconsistency for the scheduler problem
Good efficiencies overall:
85b% for WMS jobs and 96% efficiency for the PanDA based analysis pilot
jobs
Minor (and not site related) issues
Reprocessing:
Passed successfully even though we’ll continue to tune the tape by system
by installing more tape drives and optimizing the recall pool schema.
ATLAS thinking about using T2s for repro with FronTier technology
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Cy Step09: towards data taking

Enabling Grids for E-sciencE

Issues learned and to improve:

Storage still the most critical services all across sites

Minor issues at our cloud:
SE instabilities: gridfto doors overload, disk space shortages

Optimization for User Analysis (UA):

Take advantage of site’s architecture:

Distinguish and enforce DQZ2Local or FS to target best site
performance
Enhance for using native and optimized protocols

File:// for POSIX like SE (IFIC and LIPs)
Tune RA for dCache sites (currently 32kb is the default in UA system)

Need periodic checking of the activities

Good implication of site people during STEP. Helped a lot to be a
good ATLAS clouds !!!
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Cy Step09: towards data taking

Enabling Grids for E-sciencE

Status and plans:

ES sites are ready, showed robustness, stability and performed
good.
ATLAS computing system is ready:

DDM improved during the last two years

PanDA MC and UA system increased global efficiencies and running
stable

Now centralized at CERN

Last updates should be thought well in advance to have the sites
ready for November and avoid big interventions after the end of
the month.
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