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Some items about FR-cloud

e \Who we are

e \What we did over the last year

e Operation issues

e Performances

e Common procedures / communication (Squad/Luc)

e Network (Monday)
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ltems for discussions (random order) during the
workshop

e ATLAS related site issues e multi-core
e Network monitoring and tests e Xrootd federation
e 12Ds ¢ cloud computing

e Monitoring

e CVMFS

e Squid/FronTier
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ATLAS activities [I\/Iay Data & MC processing jobs
2011 - I\/Iay 201 2]

e Heavy data & MC processing ..,

jobs

Jun Jul Avy Sep Oct Now
BCA BCEAN BDOE COES EBFR BIT @END BN BTW BUK RUS
Range from Wed Jun 15 00:00:00 2011 UTC to Fri Jun 15 00:00:00 2012 UTC
Generated by TRIUMF.LCG2 (times in UTC)

world wide - analy_running - year
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Analysis jobs

40 %

* Increasing load of analysis

jobs
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Generated by TRIUMF.LCG2Z (times in UTC)
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= [ he "French” cloud

12s: 14 sites
® Annecy

® Clermont

® Grenoble

e Grif (3 sites)
® [ yon

e Marsellle

® Beijing

® Romania x4
® Jokyo
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Cloud main features

e 4 countries

e Several time zone

e | arge RTT spread

® Beijing ~190 ms

e Tokyo ~290 ms

¢ Romanian sites ~55ms

e Grif ~6 ms
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Cloud organization

e CAF (ATLAS France Computing)

e One (at least) representative per
French laboratory

e ‘Experts’ from software & distributed
computing

e ATLAS T1 team (Ghita, Manoulis)

e Squad-FR

e Team : 4 people, rotating ~each week
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e S. Crepe (LPSC), Ch. Beau (LPNHE),
E. Leguiriec (CPPM), L. Poggioli (LAL)

e Regular CAF meetings :

e =~ monthly meeting at Lyon

e Review cloud activities

e Part of the meeting dedicated to T

e Part dedicated to T2s (with T2
representatives)

e Monthly LCG-France technical meetings
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ATLAS resources at
Lyon

e ATLAS : 45% of LCG-France
budget

e 2012 : LCG-France budget cut
again...

e T1 (reprocessing, MC
processing):

e T2 (MC production, analysis)

e T3 (grid and non grid resources
for French users) : 50/50

CPU share

Disk share
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11 2012 disk pledges

NDGF

ES-PIC
TW-ASGC
CA-TRIUMF
IT-INFN-CNAF
DE-KIT
UK-T1-RAL
FR-CCIN2P3
NL-T1
US-T1-BNL
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2012 T2 disk pledges

University of Melbourne Australia
Austrian Tier-2 Federation Austria
Canada-East Federation Canada
Canada-West Federation Canada
IHEP, Beijing China

FZU AS, Prague Czech Republic
CPPM, Marseille France

LPSC Grenoble France

LPC, Clermont-Ferrand France
LAPP, Annecy France

CC-IN2P3 AF France

GRIF, Paris France

ATLAS Federation, HH/Goe Germany
ATLAS Federation, Munich Germany
ATLAS Federation DESY Germany
ATLAS Federation FR/W Germany
IL-HEP Tier-2 Federation Israel

INFN T2 Federation ltaly

ICEPP, Tokyo Japan

UNINETT SIGMA Tier-2 Norway
Polish Tier-2 Federation Poland

LIP Tier-2 Federation Portugal
Romanian Tier-2 Federation Romania
Russian Data-Intensive GRID Russian F
SIGNET Slovenia

ATLAS Federation Spain

SNIC Tier-2 Sweden

CHIPP Switzerland

Taiwan Analysis Facility Federation Taip
Turkish Tier-2 Federation Turkey
SouthGrid UK

ScotGrid UK

London Tier 2 UK

NorthGrid UK

Northeast ATLAS T2 USA

Great Lakes ATLAS T2 USA

irfu @® Midwest ATLAS T2 USA
@ SLAC ATLAS T2 USA
eSS ‘I 6 % Of AT AS Southwest ATLAS T2 USA
saclay
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12 2012 disk pledge by cloud
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FR-cloud share :
12 - 16 % of ATLAS activities
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Performances over last year
May, 2011 - May,2012]




Analysis jobs [May, 2011 - May, 2012]
& o B

Completed jobs (Sum: 130,469,898)

DE - 18.65%

UsS - 24.25%

130M jobs

UK - 16.65%

irfu
W US - 24.25% (31,639,078) W DE - 18.65% (24,326,907) W UK - 16.65% (21,726,239) M FR -13.89% (18,123,891)
Ce;] BIT-661%(8,625,744) B NL - 6.56% (8,554,630) BCA-558% (7,286,714) B ND - 3.05% (3,979,407)
I ES - 3.00% (3,918,818) BTW-118% (1,537,277) B unknown - 0.56% (727,038) B CERN - 0.02% (24,155) 14
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UK -13.50%

W US - 16.77% (14,405,286)
B NL - 11.00% (9,445,105)

l B ND - 4.71% (4,042,701)

Completed jobs (Sum: 85,896,476)
DE - 15.05%

NL - 11.00%

W DE - 15.05% (12,926,429) MFR - 14.55% (12,502,032)
B CA-6.65% (5,713,111) BWIT-6.47% (5,558,499)
BTW-406% (3,483,851) B CERN - 0.83% (713,311)

Production jobs [May, 2011 - May, 2012]

US -16.77%

W UK - 13.50% (11,595,332)
B ES - 6.42% (5,510,819)
B unknown - 0.00% (0.00)

. I

oA
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Production jobs [May, 2011 - May, 2012]
r

uUs

«

Average Efficiency based on Success/all accomplished jobs

ND

UK

ED

DE

NL

FR

CERN
1
irfu 0.0 0.2 0.4 0.6 0.8 10
L 4 °
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Production jobs [May, 2011 - May, 2012]

o =

Average Efficiency based on Success/all accomplished jobs

TOKYO-LCG2
IN2P3-CPPM
GRIF-LPNHE
IN2P3-LAPP
GRIF-IRFU
IN2P3-LPC
IN2P3-LPSC

BEIJING-LCG2

RO-14-ITIM

IN2P3-CC-T2

IN2P3-CC

RO-16-UAIC

GRIF

Need to be
understood |

RO-02-NIPNE

RO-07-NIPNE

GRIF-LAL —-—'
1
irfu 0.0 0.2 0.4 0.6 0.8 1.0
N d
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Production efficiency vs time by site
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errors by site (T1 excluded

Panda Failure ExitCodes (Stacked Bar Graph)
R0-02-NIPNE | U

T T T T
IN2P3-CPPM

IN2P3-CC-T2

IN2P3-LPSC

GRIF-LAL

EIING-LCG2

GRIF-LPNHE

TOKYO-LCG2

RO-14-ITIM

GRIF

N2P3-LPC

R0-07-NIPNE

GRIF-IRFU

RO-16-UAIC

I

IN2P3-LAPP l 1
—_— L ) )
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®iost heartbeat ¥ Get error: Stagi ut file fal
B ATH FAILURE - Athena non zero exit 'Put error: Erro 3‘9( KB g(he from job workdir to localSE

'Ex( 10N Ca ndoc menl
ﬂf Eu:tpebgatch system: SIGTERM =g’3' ¥ ers nsnon

emx mred to get LFC replicas |eor geetory
irfu r erro 9 "lnns{m tnme%

r tﬁ‘zwee s)
nor Fauled to add file size and chec 0 LFC rror: Input file stagin

S timed ou
" installation gir does not exist and coul not installed 'At ena release 1S not Inst Ied n the CE, or trf failed due to "Unknown Problem” (see checklog.t:
B put error: Faile to import LFC python module g‘g
C@ Maximum: 105,755 , Minimum: 11,899 | Avenge 42,649
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Transfer to FR cloud [May 2011 - May 2012] : 8.1 PB

Throughput
2011-05-01 00:00 to 2012-05-01 00:00 UTC

4001

3

2004

Throughput (MB/s)

o o . .5 . o o

%0
. T fer Vol
BCcCAECERNEBCELEs @ T @A @t ™ BB Uk BB US ’ 2011-05-01 gg‘c‘csrc;o:?-gsn-‘gx 00:00 UTC
CA: 4% (359543 TH)
US: 18 % (1439.373 TB)

irfu 10 £(831.436 TB)
Cm o
6 430 866 \
5 480.866 ) e
7 % (5998585
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import destination : 70% to T1

Transfer Successes
2011-05-01 00:00 to 2012-05-01 00:00 UTC

BEIJING-LCG2 : 2% (312927)
GRIF-IRFU : 0 % (54457)

[ GRIF-LAL: 4% (750370)

GRIF-LPNHE : 5 % (891569)

TOKYO-LCG2 : 11 % (2088127)

RO-16-UAIC : 0 % (26020)
RO-14-ITIM : 0 % (26027)
RO-07-NIPNE : 0 % (45583)
RO-02-NIPNE : 0 % (55957)
IN2P3-LPSC: 2 % (375454)
IN2P3-LPC : 3 % (652677) 7
N2P3-LAPP : 4 % (762646) ~
J2P3-CPPM : 1 % (122381)

IN2P3-CC: 69 % (13454587)
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=xport from FR-cloud [May, 2011 - May, 2012] : 5.6 PB

Throughput
2011-05-01 00:00 to 2012-05-01 00:00 UTC

3001

Throughput (MB/s)

N N Transfer Volume
DT AT DT AT DT D 4

2011-05-01 00:00 t0o 2012-05-01 00:00 UTC

( s CA:6%(334.840TE)
@c- @cern @BOE Des @7 @ o @M @ T @ UK |

US: 21 %(1171.834 TE) »~ CERN: 8% (452.025 TB)

DE: 21 %(1192.184 TE)

UK : 18 % (985.959 TB) —
irfu
TW: 3%(140.423 TB) — | 7 % (365,981 T8)
e NL: 6 % (352,398 TB)
ND:2%(111.947 TE) MIT:8%(472.414TB)
saclay
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export : source 87% from T1

Transfer Volume
2011-05-01 00:00 to 2012-05-01 00:00 UTC

TOKYO-LCG2 : 2% (87.416 TE)

RO-16-UAIC: 0% (2.266 TB) =
RO-14-ITIM: 0 % (2.262 TE) ; “
RO-07-NIPNE : 0 % (4.979 TE)
O-02-NIPNE : 0% (2.831 TB)
2P3-LPSC: 1% (47.569 TE)
2P3-LPC: 1% (80.056 TB)
3-LAPP : 2 % (94.567 TE)
-CPPM: 0% (19.868 TB)

BEIJING-LCGZ2 : 1% (56.829 TE)

CRIF-IRFU : 0% (13.742 TB)

GRIF-LAL: 2 % (106.205 TB)
GRIF-LPNHE : 4 % (202.540 TB

IN2P3-CC: 87 % (4868.876 TE)

23




' SEffcency |

Intra cloud transfers [May,2011

- May,2012]

Not so uniform|

<

JThroughput! 0% - 100 % SOU RC F S
Sucleuses
Errors
Registration: 4 2 2
Datasets g A i 8 M g I.él + L') ~
Files . - o =
> ' = : < v Q = - = 8
o , & & 2 £ § & s & & = F E 3 2
= = n : ; m m ™ ~ - ~ ~ o O (>_D
b a — — . a - o a e Q Q Y s &
100 % 2 e & & 5 < < < < Z 2 2 2 2 =
TOTAL- w 90% 9B% B89% 94% 92% 96% 97% 95% 93% B7% B6% 96% 94% 96%
- ; 3mas Beays 4weys Bmes 117 mays 4meys Gmess Swmavs  3meys 771 ks 2meys 365 keys 466 keis 9 Mess
O BEDING-LCG2+ 0% [2100% 94% 94w 86w 96% 99% 100% 94% 98% 91w 70% 100w 98w 97w
N 8miys | Ouktys 72 ctys 160 kiss 378 xiis 6 mays SO ktys 300 ks 212 wtys 137 wtys 17 ktys 14 kiys 1 ktys 1 kivs 476 sys
0 % GRIF-IRFU+ 93% | 64% 100% 89% 91% 96% 90% 86w 72% 80% B2% 7% S54% 72w 68%
32 Muys | 178 wnys 191 ks 539 ks Lomeys 27 mays 327 ks 645 ways 464 iy 375 wiys 125 wiys 112 keys O wtys 1 kevs 238 s
GRIF-LAL+ 89% | 83% 71w 100% 92% 89% 80% 86w 94%w 6% B3% 5% 67% 72w 96%
W Bmiys | 44 iys 233 ks O kbys 235kbs Gmbs  SA ks 177 ks 113 kiys 7Skiys  Thtys 25kmys 1 ktys 1 ktvs 377 wys
-_— GRIF-LPNHE 4 94 91% 95% 96 % 85 % 95 % 82 % 95 % 80 % 97 % 86 % 79 % 99 95 & 97 %
@) T 11 Miys (147 «oys 776 ks 533 knrs 163 ks 8 mays  B7 ks 512 wnys 286 ktys 133 ietys 23 ks 32 ksys  Lkdys 1 kays 291 aays
- IN2P3-CC+ 95% | 94% 99% 97% 95% 88% 96% 98% 98% 94% BBx% B6% 97% 94w 98w
S A3 Miys | 2mb/s Sweais 2mis 3Mive 13 Ms 3mMavs 3mMevs 2mivs 2Mivs 490 ks 1 Movs 353 kavs 450 ks 6 Muvs
— IN2p3-cPems | BA% || 28% [O1& 20+ [94% (89% (100% '96% 'Sl% (92 | (94w | 79% (99% (100% |88
U 16 Miys | 169 «o/s 174 kiyys 203 koys 396 wiis 14 mays 62 wiys 349 wnys 232 wiys 132 ktys 27 ks 35 kays 1 etys 1 kevs 218 s
W IN2ZP3-LAPP+ 97 % 99% 96% 94% 86% 97 % 99% 95« 97% 100% B0% 72% 100 99« 99%
Q 12 Miys | 103 et/s 277 ks 167 koys 360 wovs 10 mays 100 ways 103 woys 223 wtivs 95 kv 10 ktys 36 key: 1 tys 1 kavs 212 ays
IN2P3-LPC+ 92% | 93% 92% 83% 91w 93w 64% 95% 100% 94% 68% B0% 69% 0w 91w
13 Miys | 168 «o/s 589 kiyys 265 kiys 959 wis 10 mays 159 ways 490 ways 23 wiys 145 kys 18 kmys S0 ks 1 kays 1 kevs 534 wys
IN2P3-LPSC + 92 96 % 99 % 91 % 94 92 % 96 % 93 %« 96 % 85 % 92 % S1 % 88 o 91 % 93 %
BMiys | 74 \ys 39 wys 154 kpys 252 ks G mays 7O kavs 421 woys 22Batyvs Bamys 11 ks 14 kmss 2y 1 kevs 103 aeys
RO-02-NIPNE+ 2°% | 73% 45w 64w 70w 66% 34% 69w 44w S4w 70% 69% 80w 65%
Imas |102ctys 46 «tys 28kiys 118 ki 2 Mas 17 wiyvs B2 ks 32 wiys 20 kiys 24 knys 1 ktys 2 kiys 44 ks
RO-07-NIPNE - Ble | 72% 52% 55% 64% 84% 0% 71w 69% 80% 72% 8l ©68% 72%
GmMays | 79 s 163 keys B4 wnys 207 xis Smags 96 ks 175 ways 183 wys 90 wiys 29 ways 1etys  Skevs 228 ays
RO-14-ITIM+ 91% | 89% 100% 98% 99w 92w 9% 99w 69% 100% B6% Sl 83w 91w
Bi7xys | 3ktys 3atys Skiys 18kbis 769 wxtyvs Ikiys 2 kivs  3kays  3klys  2kl/s Sk 1kevs 2 ks
) RO-16-UAIC+ 88w | 91% 90% 88% 89% 88% 89% 94w 56% 89% 69% S53% B0 94 %
irfu Tmes | umws 3uavs Siss 1lisis 1mas  2iys  4iavs  3kays  3aais 3eays 3kais 1y 6 kevs
TOKYO-LCG2+ 2% | 39% 56% 41w 95% 95% 89% 9% 22% 99% 99% 83% 100w 98w 99w
Ce:] ' ' IMys |161 «o/s OLitys 9B unys 685Skbs Bmais 77 ks 215 ks 69 «vs 96 kbs 10 ks 47 kavs | 1kavs 1 kvs 59 ks ' 24
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FR-cloud Iintra volume of data transter : 5.4 PB

TOKYO-LCG2: 55 (278652 TB) \

RO-16-UAIC : 0

RO-14-ITIM: 0% (L 1.

RO -07-NIPNE : 1% (49.772
RO-02-NIPNE : 0 5 (24395 TR
IN2P3-LPSC :2X(91.194 T8
IN2P3-LPC : 3% (142500 TB
IN2P3-LAPP :4 % (203 418Th

IN2P3I-CPPM -3 X 134.769T8R)

SOUrce

irfu
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Transfer Volume
2011-05-01 00:00 to 2012-05-01 0&00 UTC

BEJING-LCG2: 25 03 809THR
X (4.7487B)
53378

=

/

“IN2P3-CC - 69% (3703579TE)

| -~ GRIF4RFU : 5X (23129TB
- / GRIF-LAL :3 X (140.365TB)

_~ GRIF-LPNHE : 5% 24570578

Transfer Volume
2011-05-01 0000 to 2012-05-01 0%00 UTC

TOKYO 4CG2 : 5 % (230 105 T8 |
RO-16-UAIC -1 X GE010TE) \
RO-14-ITIM : OX (25847 TE) — ]
RO-07-NIPNE -4 X (188355 TD
RO-02-NIPNE : 2 % (93.054 TB) L

/ BEIING-LCG2: 4% 238240 TR

INPIAPSC: 5% (243057 T o~ GRIF-IRFU 15X (1014 761 TR

N2P3-LPC: 6% 415513 T

CRIF-LAL -4 X 238148 TR

IN2P3-LAPP: 7X (376453TB

T GRIF-LPNHE | 7% G60.932 TR

IN2P3-CPPM : 9% 496501 TR

L IN2P3-CC 25% (1360186 T®

destination
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user subscription destination on FR-cloud : 1.5 PB

why so many?

irfu
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Transfer Volume
2011-05-01 00:00 to 2012-05-01 00:00 UTC

TOKYO-LCG2: 2 % (37.060 TB)

RO-16-UAIC: 0% (0.611TE) —  —

RO-14-ITIM : 0% (0.520 TB) — _—=

RO-07-NIPNE : 0 % (1.146 TB) :
RO-02-NIPNE: 0% (2.648 TB) —
IN2P3-LPSC: 0% (7.085TB)
IN2P3-LPC: 5% (79.142 TE) ""//’
IN2P3-LAPP: 1% (12.853 TB)
IN2P3-CPPM : 4 % (61.166 TB) ~

BEIJING-LCG2 : 0% (3.719 TB)
GRIF-IRFU : 8% (117.832 TE)

~~ GRIF-LAL: 2% (29.884 TE)

GRIF-LPNHE : 7 % (114.782 TE)

4
IN2P3-CC: 70 % (1074.579 TB)

correlated to ‘local’ activity at sites ? =

Friday, June 15, 12



Experience of one year of LHC running

The ATLAS Data Model has changed

e Moved away from the historical model

e 4 recurring themes:

e Flat(ter) hierarchy: Any site can replicate data from any other site
e Multi Cloud Production @

e Need to replicate output files to remote Tier-1

=

e Dynamic data caching: Analysis sites
receive datasets from any other site @
“on demand” based on usage pattern

e Possibly in combination with pre-placement of data sets by centrally
managed replication of datasets

¢ Remote data access: local jobs accessing data stored at remote sites

e ATLAS is now heavily relying on multi-domain networks and needs decent e2e

network monitoring Thank yOU Dan V.d. Steerl o7

saclay | T——— ee—

1% USE THE NETWORK
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Data Processing Model Revised Y.

( CERN )

Analysis 2]

 Facility
/ Tier-2-D

Tler-
|0 Tier-1 centers + CERN
Aggregation of produced data
Source for further distribution

%[T‘e"' (Tier-1)
=2 00) 7 (K

/ Tier-2 r-2
Tier-2-Direct : ‘Super’ Tier-2s

i 58 K “F°  ATLAS Operations - Ueda I. (ISGC2012,Taipei, 2012.03.02.) 28
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ATLAS sites and
connectivity

Aim |
all FR-cloud T2s
should be 12D |

e ATLAS computing model is evolving

e Experience of one year of data
taking

¢ Tools and monitoring are getting
more mature

e New category of sites : Direct T2s (T2Ds) validated T2Ds

CA : CA-SCINET-T2, CA-VICTORIA-WESTGRID-T2, SFU-LCG2_DATADISK, CA-MCGIL
DE : DESY-HH, DESY-ZN, MPPMU, LRZ-LMU, CSCS-LCG2, GOEGRID, UNI-FREIBURG
ES : IFIC-LCGZ2, IFAE, UAM-LCG2, LIP-LISBON, NCG-INGRID-PT

FR: GRIF-LPNHE, GRIF-LAL, IN2P3-LAPP, IN2P3-LPC, IN2P3-LPSC, BEIJING-LCG2

IT : INFN-NAPOLI-ATLAS, INFN-MILANO-ATLASC, INFN-ROMA1

UK : UKI-LT2-QMUL, UKI-NORTHGRID-MAN-HEP, UKI-SCOTGRID-GLASGOW, UKI-NO
US: AGLT2, MWT2_UC, NET2, SLACXRD, SWT2 CPB

e primary hosts for datasets (analysis)
and for group analysis

e get and send data from different
sites

e Connectivity is important for T2Ds (not
only...)

Friday, June 15, 12
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Network performance monitoring

e Monitoring tools developed in 2011

e ATLAS ‘sonar’ : ‘calibrated’ file transfers by the ATLAS Data
Distribution system, from storage to storage

e perfSONAR : network performance (throughput, latency,
traceroute, ...)

e Non stable network performances : also side effects on storage
system at CCIN2P3

more on Monday]

30
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ATLAS T2Ds =T

Department

» T2Ds: Tier2s directly connected to Tier1s of different

clouds ATLAS transfers from T2D to any T1
= “directly” in the DDM topology

* T2Ds should

= demonstrate “good” connectivity from/to every T1/T2D

= provide a certain level of commitment Good connectivity

» T2Ds could be de-commissioned if they degrade
Performances monitored

* There is no “maximum number” of T2Ds
= We should not create too many channels (FTS performance)

CERN IT Department
CH-1211 Geneva 23
Switzerland 2

irfu www.cern.ch/it

€S9

saclay
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T2D: revising the criteria

Current criteria

All transfers from the candidate T2D to 10/12
T1s for big files (‘L’) must be above 5 MB/s
during the last week and during 3 out of the 4
last weeks.

All transfers from 10/12 T1s to the candidate
T2D for big files must be above 5 MB/s during
the last week and during 3 out of the 4 last
weeks

32
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T2D: revising the criteria

New criteria - under evaluation

* All transfers from the candidate T2D to 9/12
T1s for big files (‘L’) must be above 5 MB/s
during the last week and during 3 out of the 5
last weeks.

o All transfers from 9/12 T1s to the candidate
T2D for big files must be above 5 MB/s during
the last week and during 3 out of the 5 last
weeks

http://gnegri.web.cern.ch/gnegri/T2D/t2dStats.html
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CERN IT Department
CH-1211 Geneva 23

) Switzerland
irfu www.cern.ch/it

€S9
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, CERN
T2D evaluation !Ipartmem

* New T2D candidates

= Sites/clouds should contact Central Operations if they want to be
a candidate T2D

» Site will start receiving more Sonar Tests (large files from/to all
T1s and T2Ds)

= |f the performance is acceptable, results are reported to the ADC
Weekly Meeting and the site is declared a T2D

= Need for FTS configuration of channels at T1s and this is done
approx every 3 months

» So far, T2Ds candidates are monitored by squads

* Cloud and sites themselves should take the necessary actions
(monitoring, improving performance, reporting results to Central

Operations)
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perfSONAR(-PS) and |
ATLAS Needed on every FR-cloud site

e Being deployed on T2D sites

e To measure latency and
throughput (2 machines)

between sites (matrix) % Qur specific goal in setting up perfSONAR-PS for LHCONE
Is to acquire before and after network measurements for the
selected early adopter sites. This is not the long-term
network monitoring setup for LHCONE...that is TBD

% Details of which sites and how sites should setup the
perfSONAR-PS installations is documented on the Twiki at:
https://twiki.cern.ch/twiki/bin/view/LHCONE/SiteList

% In the next few slides | will highlight some of the relevant
details

Summary for LHCONE

e Details in Shawn Mckee’s (BNL)
talk at last GDB

e Matrix monitoring available

@ 3
T NS
<
£
&
PN
- s toolkit
http://psps.perfsonar.net/
&0
saclay
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ATLAS transfers to/from Beljing over one year

Beijing & CCIN2P3
CCIN2P3 — Beijing

Transfer rate measured....

L

asymmetry (why?) in
transfer rate
performance reversed
over last year

MB/s

Each ‘event’ explained
sometime after some delay...

irfu

€S9
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Network throughput measured with pertsonar

Throughput test between Source: ccperfsonar-lhcopn.in2p3.fr(193.48.99.79) -- Destination:

700M | perfsonar.ihep.ac.cn(202.122.32.166)
k8 Tt o | 1T R 1T B | IR ) 1 bl A A rare
Nl ]‘ '{T [T wr ‘( I

oo ,r”” -,’mwwI | m P W | M l-,«..ﬂ] m
"£.500M ‘ |

240 ' | R
- ! N\

100M |

t(b

gh

Thro

A AN e
O5SFeb  12Feb  19Feb  26Feb 04Mar 11Mar 18Mar 25Mar OlApr O8Apr 15Apr 22Apr
Time

<- 1 month 1 month ->
Timezone: GMT+0200 (CEST)

Beijing @ CCIN2P3 CCIN2P3 — Beijing

Direction | Max throughput(bps) | Mean throughput(bps) | Min throughput(bps)

Src-Dst 52.76M 23.19M 9.49M
irfu

Dst-Src 669.33M 616.84M 55.11M
«<
saclay
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Beljing to T1s

FTS transfer rates

R SN S = o
L e
B R Ao W 80 |
: : ¢ |
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Lol b L 1 alaate ' eipiataiaiaiately teloly . o o =
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4 BEIJING-LCG2 -
4 BEIJING-LCG2 -
O BEIJING-LCG2 -
@ BEIJING-LCG2 -

4@ BEIJING-LCG2 -
- TRIUMF-LCG2 (172 files)

- TAIWAN-LCG2 (322 files)

4 BEIJING-LCG2
4@ BEIJING-LCG2

@ BEIJING-LCG2 -
@ BEIJING-LCG2 -

IN2P3-CC (2642 files)
PIC (165 files)
BNL-OSG2 (968 files)
RAL-LCG2 (217 files)
INFN-T1 (215 files)

SARA-MATRIX (178 files)
FZK-LCG2 (625 files)

-5 MB/s

38




T1sto

Beljing

FTS transfer rates

MB/s

@ IN2P3-CC - BEIJING-LCG2 (20899 files)

© PIC - BElJING-LCG2 (1612 files)

O BNL-OSG2 - BEIJING-LCG2 (6152 files)

@ RAL-LCG2 - BEIJING-LCG2 (4580 files)

40 INFN-T1 - BEIJING-LCG2 (2619 files)

© TRIUMF-LCG2 - BEIJING-LCG2 (4510 files)
@ TAIWAN-LCG2 - BEIJING-LCG2 (3193 files)
@ SARA-MATRIX - BEIJING-LCG2 (2656 files)
@ FZK-LCG2 - BEIJING-LCG2 (2790 files)

5 MB/s

each site Is different
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ATLAS transfers to/from Tokyo over one year

Transfer rate measured _

CCIN2P3 — Tokyo
Tokyo = CCIN2P3

MB/s

irfu
eSP

saclay
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Network throughput measured with perfSONAR

CCIN2P3 — Tokyo Tokyo — CCIN2P3

Throughput test between Source: ccperfsonar-lhcopn.in2p3.fr(193.48.99.79) — Destination:
300M perfsonar2.icepp.jp(157.82.112.69)

250M 1 \M

200M

lOOhI

Throughput (bps)
=
=

50M

Var 12 Apr 12 May 12

- Last 3 months -

No so stable
i better by ~5% for CCIN2P3 — [okyo

S 41
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Different pattern for another French site

GRIF-LPNHE — Tokyo
Tokyo — GRIF-LPNHE

GRIF-LPNHE = Paris|

€S9

saclay

_Transfer rate measured

42

Friday, June 15, 12



—fficiency of data transfer to Tokyo from FR-cloud
sites

Efficiency
2011-05-01 00:00 to 2012-05-01 00:00 UTC

100

~J
o
|

Percentage
o
o
|

25

—— BElJING-LCG2—— GRIF-IRFU — GRIF-LAL— GRIF-LPNHE— IN2P3-CC— IN2P3-CPPM
—— IN2P3-LAPP— IN2P3-LPC IN2P3-LPSC— RO-02-NIPNE- RO-07-NIPNE— RO-14-ITIM

—— RO-16-UAlc— TOKYO-LCG2

irfu
eSS

saclay

Each site is different, room for |
Improvement everywhere...
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FR-cloud view in ATLAS perfSonar dashboard -

| [A] mupsirpertso. wdNamesLHC-FR | + |
4 * @ bal.gov hups://perfsonar.usatias.bal.gov 8443 /fexda/Tpage=258<ioudName=LHC-FR L] c -_'," Google Q) & Q‘ -
(@] Most Visited * [ China ~ @ Apple T, Google Maps \\ Wikipedia “F ATLAS Experiment (] CHEP2012 » (] kg ~ [ saclay [ Computing + [JCC~ [ casa~ [ uwec ~ [ Japon ~ » [ sookmarks ~

The Experimental Independent perfSONAR Dashboard

Status as of: Fri Jun 15 05:05:29 EDT 2012

Cloud LHC-FR

Sites of LHC-FR cloud

e oo [our-x. (Y

LMCONE
CA-ATLAS T
UK
LMC-FR
Inter Cloud Tests:
AGLT2-IT LHC-FR Throughput
FR-US - Hane LHC-FR Packet Loss
Primitive Services g
-- 0 1| 2| 3 —
perfSonar Sites — ,:_[:,: [ —[o[1] 23
Uist of Hosts 0:Beijing - 08 |00 | e | VI 2 =
Ust of Matrices (m’.mu.m) - .w p oo o) . Jing E|\XXE X
ey R ey p— perfsonar.ines.ac.cn ) E XX X
List of Alarms 1:CC-IN2P3 jo.oof B oof jo.00) o b— —
e r— (ccoertsanar-incopn iazpa.rv) (2 |-~ |0N63 |8 Ll:cc-mzpa = (o0 (e [0
List of Sites 2:GRIF-LAL E’G [ a ccperfsonar-Ihcesn. n2pd "') E 2 =X ’E
,N." - (psonar2.1at.im203 1) p oo oo Sl - ) E:GRIF-LAL o (o0 (o0 o
) e osonarl al,i2p3.1r) XE X oo o0
= - 3:Tokyo jo.oof [ SURC TR Tok e p— p—
Define or Edit Alarms (pertsonna.kesp. o) 3T 00 02 E okyo % : m” :
oem'x.oteoo;o) - !
RACF dashboard
perfSONAR dashboard (old)
RACF dashboard (test) The rows of this table represest SOURCE nodes for & Shroughout test wivle the Columng regresent
DESTINATION noces. The rows of this table represent: SOURCE nodes for 3 test whie the columng represent
. PerfSONAR dashboard (old,test) €ach <ol 14 The TaBie CONtalnG THE "esult of two versions of 3 BIWCTL Throughput test for the DESTINATION nodes '
0 hbhoard dacyion taton soecfed sourcte and destination Lach ool in the tabie recresents 3 SOurce-oestination LATENCY test via OWAMP (600 UOP

- https://perfsonar.usatlas.bnl.gov:8443/exda/?
G0 page=25&cloudName=l HC-FR ”
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https://perfsonar.usatlas.bnl.gov:8443/exda/?page=25&cloudName=LHC-FR
https://perfsonar.usatlas.bnl.gov:8443/exda/?page=25&cloudName=LHC-FR

ATLAS monitoring tools

ADC MOF\IYOﬁng

| S ADC Monitoring L+l
< & | adc-monitoring.cem.ch w® €| (2§~ Google -
(@) Most Visited * [ China v @& Apple T Coogle Maps \\' Wikipedia Sy ATLAS Experiment [ CHEP2012 v [ kg~ [ saclay v [ Computing » [JcC~ [Jeasa~ [JLHC~ []Japon v » [J Bookmarks ~
ATLAS ADC Monitor:
Exrsmmem uLOr I v,
— - —_— — —— — — e A——— et pestase amamm==: [} NMSETSS N O
- L | = . H p—— R
. b .l;...'. l; e 44 I|. - ::::: v 3 !
2 U - -_—
- . o ’ ol s I.h_-. [ PTESTTov s
e el . - -
Central Data Data Dataset Dataset DDOM DOM FTS Functional Functional Single File Storage Storage
Deletion Replication Replication Popularity Recovery Dashboard Dashboard Monitoring Tests Tests Detadls Transfer Accounting Monitoring
Monitoring Detalls Service 2.0 Monitoring
Data Processing [ Databases |
- : = S e || e aimx || || e - —
- - — == = o =
- - L . W™ - 2 g s
1 || = S ¢ P - -2 0 || s I
‘ai Y ) = L] o - | " | ;b
= = o ¥ S -—— - T
e ——— y-9 = . ¢ 3 . -
AXTR Historical Historical Job Summary PARDA PANDA ProdSys ProdSys User Task D8 Frontier Frontier SLS Squid
Views Views (BETA) Dashboard Monitor Monitor Dashboard Dashboard Dashboard dashboard AWSTAT
Dashboard Analysis Production (BETA)
PP ——— CE— bl » . . . .
- [ p— =% - ~— - e @ — At
- — —_— ) - —_—
e < *
conTZole Detector AGIS Cemtral Hammercloud Pilot factory SUM Site Status Savannah TWiki
Tier-Q Operation Services Visualization Board
Availlability
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Contact:atias-adc-monitoring(at)cermn.ch Features/Bugs: Savannah

Lot of new tools over last year

100 many entry pointsﬂ

T —
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R-Cloud synthesis

4

Site Status Board

Site Status Board Ll

dashb-atlas-ssb.cern.ch/dashboard /request.py/siteviewscurrent Views=Cloud&find[pSCl0)[sS) = &AndipSCHONbR] = false&find[pSCI 1)[sS] = - -.," Coogle

(@] Most Visited ~ [ China * @ Apple ¥, Google Maps \\' Wikipedia “y ATLAS Experimemt [ CHEP2012 * [ Ikg~ [saday >~ [ Computing v [JcC~ [Jeasa~ [JLHC~ (] Japon ~

Help Login

Site Status for 1

» [ Bookmarks ~

he ATLAS sites, v0.1.0_rcs2 2@

BEUNGLCG2
GRF-RFU
GRIFLAL
GRIF-LPNHE
NoF-CC
NZPMCC-T2
NOPY-CPPM
IN2FI-LAPP
NZP)LPC
NDPI-LPSC
RO02NPNE
RO-OT-NPNE
RO-14.MN
RO-16-UAC
TOKYO-LCG2

Showing 110 150f 15 entries DB query took 0.0653 s
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§

Index Expanded Tadle =
nCopy & Print #Save B Clowd »
Se info Panda Cificency Fenctuonal Teats
SRW y
- o0Om Panda Panda . ce Functional
orT. Analysis Producton Analy Analy Asady Prod Pred Prod 12 SAM Tosts
Clowd Stats status status Activated Running EMciency Acthvated Rurming EMiciency 17 (SAM) HC_AFT HC_PFT
S Jobs Jobs P Jobs Jobs N M

FR
FR
FR
FR
m
FR
R
FR
FR
FR
FR
(1]
FR
R
FR

"%
S
"W
A

"W
e
24
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CVMFS Deployed on every site of F

?—Cloud?]

I ——=——

CVMES (CERN Virtual Machine File System)

Used by ATLAS (https://twiki.cern.ch/twiki/bin/view/Atlas/CernVMFS) for

e software distribution

e conditions data distribution

e Advantages

e no need to worry about increasing size of NFS software area and bottleneck of shared area

e increase of CPU efficiency

e Ongoing deployment on ATLAS sites ( http://dashb-atlas-ssb.cern.ch/dashboard/request.py/

siteview#aaSorting[0][]=1&aaSorting[0][]=asc&currentView=cvmfs&highlight=false )

irfu
eSP

saclay

47

Friday, June 15, 12


https://twiki.cern.ch/twiki/bin/view/Atlas/CernVMFS
https://twiki.cern.ch/twiki/bin/view/Atlas/CernVMFS
http://dashb-atlas-ssb.cern.ch/dashboard/request.py/siteview#
http://dashb-atlas-ssb.cern.ch/dashboard/request.py/siteview#
http://dashb-atlas-ssb.cern.ch/dashboard/request.py/siteview#
http://dashb-atlas-ssb.cern.ch/dashboard/request.py/siteview#

Xrootd federations

irfu
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In US - The 5 sitesin
ANALY_AGLT2 &
ANALY_MWT2 are all within 7
ms RTT

Midwest Tier 2 (MWT2) internal
federation amongst 3 sub sites

AGLT2 has storage federated
between two sites

~ 4.4 PetaBytes of storage
amongst sites

Direct Read mode

Most efficient for jobs that
read part of data file (like
Analysis jobs)

Use Case #2 Sharing storage
amongst nearby Tier 2 sites

| \Applicable for some F

R-cloud sites?]
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Multi-core processing

Panda Production Operations Dashboard

| & Panda Production Operations D.. | + | .
4 ® | |[Ed panda.cem.ch:25880/server/pandamon/query?dash=prod Be%w ¢ -:" Google Q) A & -
(@) Most Visited ~ [0 China ~ @ Apple ¥, Google Maps V' Wikipedia 5 ATLAS Experiment (] CHEP2012 + (] Icg ~ [ saclay ~ (] Computing + [JCC~ [Jcasa~ [JwsC~ (] Japon ~ » [ sookmarks ~
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UEFA.com > UEFA EURO > 2012 > Matches > Group stage - final tournament > Ukraine-France > Pre-match > Preview

-
i.,‘\ News | Video ' Photos ' Toumament | Statistics | Players | Teams ' Hosts | Tickets | Fans area ' Store | Moblle ' History | More @
D 2

LI

EURO2012 (ontinentfal %

SO A AN

Donbass Arena, Donetsk - 15/06/2012 - 18:00CET (19:00 local tme)
Ukraine Einal tournament - Group stage - Group D France

- T

7 S
Other matches : !
-
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ATLAS Computing Model: TO Data Flow /.

200Hz

RAW: ~|.6MB/evt

-

Event Summary Data (ESD): ~1 MB/evt

Calibration derived data (dESD, dAOD, NTUP...)

Analysis Object Data (AOD): ~100 kB/evt

S

[ CERN
Analysis

\ | i @ facilit)’ Y,
\TIEI‘-O

Data Recording to tape
First Pass Processing

|0 Tier-1 centers
RAW data copy on tape
Analysis data on disk
Reprocessing

38 Tier-2 centers
Analysis data on disk
User Analysis

4 55 N 7 ATLAS Operations -

distributed over the Grid

L

L

Static environment, fear of the

[Tier_z 2 networks!

Tiered site/cloud architecture

Pre-planned data distribution

Ueda I. (ISGC2012, Taipei, 2012.03.02.) Jobs-to-data brokerage
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ATLAS Computing Model: MC Data Flow /.

( CERN
Analysis
 Facility

|0 Tier-1 centers + CERN
Aggregation of produced data
Source for further distribution

38 Tier-2 centers
MC Simulation
Group/User Analysis

ATLAS Operations - Ueda I. (ISGC2012,Taipei, 2012.03.02.) 52
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