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The ALICE Grid sites today
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New sites

KISTI — officially a T1 in WLCG

UNAM — MoU for T2 in November 2014,
towards a T1

WUT (Poland) in production September 2014
RRC-KI T1 in production January 2014
/A CHPC x4 capacity in November 2014

Bandung and Cibinong in production
September 2014




A new job record
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. November 2014 — 70K concurrent jobs
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- SUM = Athens - Bandung — Bari -+ Birmingham -=BITP  BITP_ARC —— Bologna -=Bratislava — Catania - CCINZP3 . CERM -= CERN (Wigner)
-+ CERM (Meyrin) -+ CERMN-TEST -+ CERM_HLT - Cibinong - Clermont - CMNAF - CSC -+ Cyfronet + DCSC_KU = FZK -+ Grenoble - GRIF_IPNO - GR R T . v > )
G52 Hiroshima —— IHEP - ISMA IS5 - IS5 _LCG - JINR - KFKI -+ KIST|_GSDC - Kolkata-CREAM - Kosice - LBL - Legnaro - LLNL - LUNAF (click arrows for detailed view)
Madrid MEPHI NECTEC MNIHAM —— MIKHEF = NIPME Oxford -= PAKGRID - PNPI - Poznan Prague RAL — RAL_ARC —-=-RRC-KI RRC_
SacPaulo  SARA - SMIC - SPbSU - Strasbourg_IRES - Subatech - SUT —Torino -» Trieste - TriGrid_Catania -= Troitsk - Trujillo - UiB - UNAM
- UNAM_T1 = WUT Yerevan ZA_CHPC |

... and we are breaching 72K jobs every week since February
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CPU resources evolution
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Year on year increase +97%

+30%

+12%  +30%



Resources evolution

* From 2011 to 2014 — 88% CPU increase

— @22% average per year — slightly above the WLCG
projection

— Due to new sites (!) and above-flat budget
capacity increase

* Storage capacity is growing at ~¥15% per year
— Also slightly above flat-budget scenario

— Remains critical in terms of what we can store —
timely cleanup and reviews must continue



Yearly job profile

Running Jobs

63000

&0000

33000

50000

43000

40000

35000

20000

Running Jobs [Mumber]
]
[=]
2

Opportunistic
resources
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Mar Apr May Jun Jul Aug Sep Oct MNew Dec Jan Feb
2014 2015

Athens Bandung Bari - Birmingham -=— BITP BITP_ARC — Bologna - Bratislava  Cagliari — Catania - CCINZP3 - CERN - CERN-ALURORA
CERN-CREAM —- CERM (Wigner) - CERN-HW& -=- CERM-L -»— CERMN (Meyrin) CERM-TEST CERM-TRITOMN -»— CERN-AME CERM-W3 CERM-ZENITH
CERM_HLT - Cibinong - Clermont -m CNAF -= COMSATS - CSC Cyfronet DCSC_KU = FZK Grenoble - GRIF_IPNO - GRIF_IRFU GRIF_IRFU_ARC
= G5|_2 Hiroshima -s IHEP -= IPNL ISMA - |55 IS5_LCG = [TEP -»|IMR -+ KFK] = KISTI-CREAM KISTI_GSDC = KNU Kaolkata-CREAM Kosice
LEL = Legnaro - LLNL - LIUNARC Madrid MEFHI MECTEC -= MNERSC MNIHAM -=— NIKHEF - NIPMNE ORML -=-0Q5C Oxford - PAKGRID
pcalice92.cern.ch - PMP| -+ Poznan —+ Prague -« RAL - RAL ARC - RRC-Kl -+ RRC_KI T1 SacPaulo ~ SARA - SNIC - SPbSU - Strasbourg_IRES
- Subatech - SUT — Torino -= Torino-Torrent -= Trieste - TriGrid_Catania - Troitsk - Trujillo - UiB - UNAM - UNAM T1 -—WUT — Yerevan - ZA CHPC
-e- SUM




Resources distribution

Continuous and remarkable 50/50 share between large
(TO/T1) and smaller computing centres

Average runhning jobs
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\ Bari-Torrent: 0.7%

EBITP: 0.1%
N

Eratislava; 0.7%
| Cagliari: 0.2%
\[catenia: 12%

CCIN2P3: 3.5%
CERN: 0%

CERN-CREAM: 11.6%

CERM-CWMFS: 3.9%
Kolkata-CRE

KISTI-CRER

— CERN-L: 11.3%

S T
2\ fcousnis 0]
—

\

DCSC_KU: 0.9%
@ Athens @ Bari © Bari-Torrent @ Birmingham @ BITP @ Bologna @ Bratislava © Cagliari ® Catania @ CCIN2P3 @ CERN @ CERN-CREAM @ CERN-CVMFS @ CERM-L © CERN-LSF @ CERN-SHAZ @ Clermont @ CNAF
# COMSATS @ CSC @ Cyfronet © DCSC_KU @ FZK @ Grenoble @ GRIF_IPNO @ GRIF_IRFU @ GRIF_IRFU-CYMFS © GRIF_IRFU_SHARED @ GSI_2 & GSI-SEZ @ GSI-SGE @ HHLR_GU © Hiroshima @ IHEP @ IPML @ ISMA

#155 ®1S5_LCG @ [TEP ®JINR @ KFKI @ KISTI-CREAM @ KISTI_GSDC @ KNU © Kolkata-CREAM @ Kosice @ LBL @ Legnaro @ LLML @ LUNARC @ Madrid ® MEPHI @ NECTEC @ NERSC @ NIHAM @ NIKHEF @ NIPNE
#05C @ Oxford @ pealice92.cern.ch @ PNP| @ Poznan @ Prague @ RAL @ RAL_ARC @ RRC-KI @ RRC_KI_TL © SaoPaulo © SARA @ SNIC ¢ SPbSU @ Strasbourg_IRES @ Subatech @ SUT @ TACC @ Torino
# Torino-Torrent @ Trieste @ TriGrid_Catania @ Troitsk @ Trujillo @ UiB @ UNAM © Yerevan @ ZA_CHPC
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Central services operation

Avg: 45539, min: 14258, max: 6’}"2$
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Total downtime 43 hours => 99.5% availability
The blue grass above sites profile — site updates announcements, see individual

sites for details



Entries

1211G
1164 G
1118G
1071G
1024 G
1001 M
953.7 M

306 M
858.3 M
8106 M
FE2.9 M
T15.2 M
BE7.6 M
619.9 M
5722 M
5245 M
476.8 M
428.2 M
3815 M
3338 M
2861 M
2384 M
190.7 M
1431 M
9537 M
47.68 M

Catalogue stats

ALICE Catalogue usage statistics - no. of entries (estimated by mysql)
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entries still hold the entore gatalogue in memory
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Computing tasks and workflow

PWG
managed

Organized
analysis
(trains)

o Priority 1 .
Priority 3 Priority 2
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Wall time resources share 2014

Individual analysis: 12%
@all centres
432 users

Organized analysis: 16%
@all centres

laliu'n: 13.72%

RAW data processing: 3%
@ TO/T1s only

12



No. of running jobs

Organized analysis

Running jobs per user
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Year on year increase  +47% +32%
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No. of rurmnnmiimg jobs

Individual analysis

\

6900jobsﬁ\ 4600 jobs 4700 jobs

465 ind.us%‘s 446 ind.users h' 432 ind.users

W A May jul Aug Sep 0ct ov Dae Jan b M Apr My Jun Jul Auq iy 0¢ Nov Do o b M A Ma Jin Jul Aug o0t Nov o Da Jan b

m 3 il 05
Year on year increase t t
Individual analysis -50% +3%
Year on year increase t t
organized analysis
+47% +32%
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Analysis evolution

From 2012 to 2014 the individual user analysis
has decreased by 50%

— It has remained at the same level of resources
utilization between 2013 and 2014

The organized analysis fully compensated the
‘loss’ of individual already in 2013

Since 2013, the amount of resources used by
analysis has grown by 35%, all of it organized

The number of individual users has remained
steady at ~445

There is still ample room to increase the share of
the organized analysis



Efficiency (%)
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Series Lastvalue Min Avg Max

1. W alidag 53.14 0o 47.44 100
2. M aliprod 89.17 33.88 093.29 100
2. B alitrain 21.43 0 20.76 100

Average over all sites

Week 41

Week 42 Week 43 Week 44 Week 45 Week 46 Week 47 Week 48 Week 49 Week 50
Oct 2014 Mow 2014 Dec 2014

alidag - aliprod - alitrain
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Efficiency [%]

Grid efficiency
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Grid efficiency evolution

* Since the re-introduction of TTree Cache, the
efficiency has stabilized at ~85%

— The dramatic decrease of individual analysis also
helped the efficiency increase

* |n the past year, there is a slight upward trend,
could be attributed to the better availability of
storage (see next)

* We could expect a slight (2-5%) increase

— If the individual analysis is decreased by factor 2

— If the current efficiency level of the other activities
remains the same



Availability (%)

Storage availability

SE tests history
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Storage availability evolution

* Constant improvement in availability

— SEs are independent, no correlation in downtime

* Directly affecting the workload efficiency

e Room for further increase!

— Allowed downtime for availability >99% = 88 hours

Top 15 SEs, one year average ‘

* Current replica model (2 copies)
=> probability for both replicas
to be inaccessible @91% SE
availability = 0.8%

e @95% availability = 0.25%

Series

52. M Strasbourg_IRES - SE
17. Grenoble - SE
33. M Legnaro - SE
48. I SNIC - DCACHE
23. M IPNL - SE
12. [l CNAF - SE
37. B NDGF - DCACHE
21. M Hiroshima - SE

9. CERN - EOS
27.  JINR - SE
10. CERN - OCDB
36. @ MEPHI - EOS
13. CNAF - TAPE
56. Torino - SE
34. M LLNL - SE

Last value Min Avg =«

100
100
100
98.39
98.36
97.61
96.25
98.36
98.34
100
98.34
100
100
93.76
91.97

0

0O 0O 0O 0O 0O 0 0 0 0 0 0 0 0 o

99.72
99.62
99.57
99.46
59.43
99.42
99.36
99.33
95.24
99.19
99.17
S$S.15
99.12

99.1
99.06



Traffic IN

Traffic OUT

Storage use

2.384 GB/s 1
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5,722 GB/s
4.768 GBJs
3.815GB/s ||
2.861GB/s | 1|1
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2013 2014

1

1

Write -7% +4%
Year on year change Read +32% +20%
Ratior/w 8.5 9.8 21



Storage use evolution

* Increase in read volume — directly correlated
with the increase in analysis activity

— Improved ratio read/write

* |[n 1 year ALICE overwrites the entire disk
storage completely

— Timely cleanup is critical to keep the SEs in good
health

— ... and to have free space for the new data
— The disk cleanup is a continuous activity

— Minimal amount of ‘dark data’ and files with low
popularity



Resources usage 2014

2013  CPU (KHS06) Disk (PB) Tape(PB)

Tier 0 90 8.3 12.0
Tiers 1 110 10.1 6.0
Tiers 2 190 12.8 -

2013  CPU (KHS06) Disk (PB) Tape(PB)

Tier 0 90 8.1 14.0
Tiers 1 137 11.0 13.7
Tiers 2 186 14.1 -
CPU (KHS06) Disk (PB) Tape(PB)
Tier 0 43 6,6 10,8
Tiers 1 119 7,6 5,5
Tiers 2 189 7.1

All Tiers 372 (351) 23 (21,3) 16,3

Requirements

Pledges

Usage

23



Summary

2014 was (another) successful year for Grid operations

Despite the absence of data taking, the Grid resources
use was uninterrupted

— In fact it has increased, as was the available capacity

New centers have entered production — the Grid is
expanding above the ‘flat budget’ scenario

Substantial increase of analysis, most of it organized
Efficiency remains high, and can be increased further

The computing centres operation continues to be
smooth

— Software and hardware updates have negligible effect on
general Grid availability



