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Pakistan, Poland, Portugal, Romania, Russia, (Slovakia), Slovenia,
Spain, Sweden, Switzerland, Taipei, Turkey, UK, Ukraine, USA.




WLCG MoU Status

g5 * Additional signatures since last RRB meeting
— Rep. of Korea:

» KISTI GSDC, signed as Associate Tier 1: 1 June 2012
— Slovakia:

* Tier 2, currently being signed

e Reminder:

— All Federations, sites, WLCG Collaboration
Representative names and Funding Agencies are
documented in MoU annex 1 and annex 2

— Please check and ensure information is up to date
— Signal any corrections to Icg.office@cern.ch
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B e * Proposals presented to

ol "
13 |y Creation of RU Tier-1

B e=en : resource center th e W LCG Ove rVi ew

oy P for ATLAS, ALICE & LHCb
ha. e s Board on 28 Sep 2012

V. Velikhov, V. llyin, E. Ryabinkin, Yu. Lazin

— Accepted by the
members

e Scale: ¥10% of the global
Tier 1 requirement of
each experiment

* Timing:
. — resources in place end
03 Nov 2013
(3]5 — Run for 1 year as full
;f_g' prototype
- - — Production ready for end
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Castor data written 2010-12

CASTOR data written, 01/01/2010 to 29/10/2012 (in GB)
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Datain 2012

Throughput
2012-08-01 00:00 to 2012-09-14 00:00 UTC

CERN export: 2 GB/s
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workloads
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CERN & Tier 1 Accounting
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Pledged Hours Used (%)
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WLCG Operations
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Some points to note
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Increase of CPU for analysis trains,

proportional decrease of chaotic

WwWLCG
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— Extended run (and p-Pb run) exacerbates this issue
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Resource pledges
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Extended run 2012

— ~20% more data than original plan

e Additional resources unlikely?
— Tier 0 — no additional resources
— Unlikely at most Tier 1 and Tier 2 sites

* Except limited number of sites where early installations of 2013
pledges may be available

WwWLCG
Worldwide LHC Computing Grid
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2013 + 2014 (LS1)

Extended 2012 run also has implications for 2013

Requests for 2013 have been revised to take this
Into account
2014 requests close to the 2013 revised requests

— some slight increases needed for analysis work and
simulation

Full scale computing activities in LS1:

— Analysis...

— Full re-processings of complete 2010-12 data
— Simulations needed for 2015 at higher energy

lan.Bird@cern.ch 18
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Tier Pledge Typs

| ALICE Required Balance ATLAS Required Balance CMS Required Balance LHCh Required Balance SUmM Required Balance
Tier 0 CPU (HS06)| 90000 125000 -28% (111000 111000 O% 121000 121000 0% 34000 34000 0% 356000 391000 -9%
Tier 0 Disk (TB) 8100 13400 -40% | 10000 10000 0% 7000 7000 0% 4000 3500 14% | 29100 33900 -14%
Tier 0 Tape (TB) | 22800 23500 -3% 27000 19000 42% | 24000 23000 4% 6500 6200 5% 80300 71700 12%
Tier 1 CPU (H506)| 101155 95000 6% 333023 297000 12% | 149650 145000 3% 92118 91000 1% 675946 628000 8%
Tier 1 Disk (TB) 7174 10900 -34% | 35316 29000 22% | 23561 26000 -9% 6997 7600 -8% 73048 73500 -1%
Tier 1 Tape (TB) | 14119 19100 -26% | 40763 34000 20% | 48276 45000 7% 8711 6100 43% | 111869 104200 7%
Tier 2 CPU (HS06)| 138206 195000 -29% | 390173 319000 22% | 397106 350000 13% | 46972 47000 0% 972457 911000 7%
Tier 2 Disk (TB) | 10931 19400 -44% | 48517 49000 -1% 28876 26000 11% 69 0 0% 88393 94400 -6%

l

Tier Pledge Typd ALICE m Balance ATLAS Required Balance CMS Required Balance LHCh Required Balance SUM Required Balance
Tier 0 CPU (H506)] 90000 135000 -33%( 111000 111000 0% | 121000 121000 0%| 34000 34000 0% | 356000 401000 -11%
Tier O Disk (TB) 8100 11040 -27%( 10000 11000 -9% 7000 7000 0% 4000 5500 -27%| 29100 34540 -16%
Tier 0 Tape (TB) 26600 26100 2%|( 31000 31000 0%| 25300 26000 -3% 7300 7300 0%| 90200 90400 0%
Tier1 CPU (HS06)] 99724 151000 -34%( 326731 373000 -12% | 149850 175000 -14%| 75618 110000 -31%| 651923 809000 -19%
Tier 1 Disk (TB) 6465 8900 -27%( 32373 36000 -10%| 22066 26000 -15% 5888 10400 -43%| 66792 81300 -18%
Tier 1 Tape (TB) 13572 23900 -43%|( 42377 53000 -20%| 44660 60000 -26% 7467 11900 -37%| 108076 148800 -27%
Tier 2 CPU (H506)( 135548 211000 -36% | 398523 408000 -2%| 386438 350000 10%| 37292 46000 -19%| 957801 1015000 -6%
Tier 2 Disk (TB) 10243 15800 -35%( 46853 56000 -16%| 28647 29000 -1% 65 0 0%| 85808 100800 -15%

Worldwide LHC Computing Grid

.

e 2013: requirements as Approved by the RRB in April

— This does not reflect the recently updated requirements — REBUS

will be updated following this meeting
* This reflects the current state of the pledges: not complete

for 2014

http://wlcg-rebus.cern.ch/apps/pledges/summary/

A DmoOeCceETTT i
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(NS Tier Pledge Type| ALICE Required Balance ATLAS Required Balance CcMs Required  Balance LHCb Required Balance sum Required Balance

==Tier 0 CPU (HS06) 90000 126000 -29% 111000 111000 0% 121000 121000 0% 34000 34000 0% 356000 392000 -9
.
, TierO Disk (TB) 8100 11000 -26% 10000 11000 -9% 7000 7000 0% 4000 4400 9% 29100 33400 -13
Ji}’x?‘(‘ f{Tier 0 Tape (T8) 22800 22800 0% 27000 27000 0% 24000 26000 -8% 6500 6500 0% 80300 82300 -2
. s

Tier 1 CPU (HS06) | 101155 160000 -37% 333023 319000 4% 149650 175000 -14% 92118 110000 -16%| 675946 764000 -12

Tier 1 Disk (TB) 7174 10800 -34% 35316 35000 1% 23561 26000 -9% 6997 8600 -19% 73048 80400 -9
@i Ticr 1 Tape (TB) 14119 21000 -33% 40763 43000 5% 48276 50000 -3% 8711 6500 34% 111869 120500 -7
e -

LN Ticr 2 CPU (HSO06) | 138206 145000 -5% 390173 355000 10% 397106 350000 13% 46972 46000 2%| 972457 896000 9%
sulvic: > Disk (T8) 10931 15800 -31%| 48517 53000 -8% 28876 28000 3% 69 0 0% 88393 96800 -9

L ] [ ] [ ] L ]
* This is the current situation for 2013
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WwWLCG
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First look at resource needs for 2015

We have made some first estimates of the likely
requirements in 2015

Significant uncertainties in the assumptions at the

moment:

— In particular, LHC running conditions and availability,
implications for pile-up, etc

— Physics drivers to increase trigger rates in order to fully
exploit the capabilities of LHC and detectors
* See LHCC report

Working assumption: resource levels in 2015 should
match a continual growth model consistent with recent
years

— In 2009-12 we have seen growth in resources of ~30% /year

Absolutely essential that we maintain funding for the
Tier 1 and 2 centres at a good level

lan.Bird@cern.ch 21




Funding & expenditure
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Funding & expenditure for WLCG at CERN

>§ * Materials planning based on current LCG resource plan
= — Currently understood accelerator schedule

— Provisional requirements evolve frequently — in particular
“optimistic” assumption of needs in 2015 ff

— Large uncertainties on some anticipated costs

* Personnel — plan kept up to date with APT planning tool
used for cost estimates of current contracts, planned
replacements, and on-going recruitment

* |mpact for 2013 & beyond:
— Personnel: balanced situation foreseen

— Materials: reasonably balanced given inherent
uncertainties; rely on ability to carry-forward to manage
delays (e.g. in CC consolidation, remote TO costs)

WwWLCG
Worldwide LHC Computing Grid

lan.Bird@cern.ch 23
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LHC Future Computing Funding and Expenditure Estimates

(all figures in MCHF )
2012 2013 2014 2015 2016 2017 TOTAL
Funding
From CERN Budget
- Personnel 16.4 17.9 17.8 17.7 18.0 18.4 106.2
- Materials * 25.8 229 23.1 21.2 20.3 20.3 133.6
Contributions via Team Accounts**
- Personnel 1.0 0.5 1.5
- Materials
Total
- Personnel 17.4 18.4 17.8 17.7 18.0 18.4 107.7
- Materials 25.8 22.9 23.1 21.2 20.3 20.3 133.6
Total Funding 43.2 41.3 40.9 39.0 38.2 38.7 241.3
Expenditure
- Personnel *** 17.4 18.7 18.2 17.7 17.8 17.9 107.7
- Materials 26.6 21.7 19.5 27.0 24.0 225 141.2
Total Planned Expenditure 44.0 40.4 37.7 44.7 41.8 40.4 248.9
Balance Personnel 0.0 -0.3 -0.4 0.1 0.2 0.5 0.0
Balance Materials -0.8 1.2 3.6 -5.8 -3.7 -2.2 -7.6
Balance -0.8 0.9 3.2 -5.7 -3.6 -1.7 -7.6

*  Includes 4.9 MCHF carry-forward from 2011 to 2012-2015
*#  As planned to be pledged in the WLCG MoU (Annex 6.6)
*#%* Excluding EGI/EMI funded personnel and Computer Centre Operators

24



— Personnel: balanced situation foreseen

— Materials: reasonable given inherent uncertainties;
rely on ability to carry-forward to manage delays
(e.g. in CC consolidation, remote TO costs)

* As actual costs are clarified, balancing of the budget may

mean that actual Tier O resources can not match the
requests

WwWLCG
Worldwide LHC Computing Grid

E orldwide

lan.Bird@cern.ch 25
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— Scheduled for completion Nov 2012 - still on track

— Required for 2013 equipment installation

* Wigner centre - |

Qisner

WwWLCG
Worldwide LHC Computing Grid
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uan : : : CERN
=7 Evolution of Tier O - Wigner i

Department

ISP
300 Mbps

ISP
10 Gbps

Wigner

GPN: 137.138 Budapest

LCG: 128.149

GPN: 188.184
LCG: 188.185

100 GhE
Al VM migration => change of address Vault to CC is already > 100 Gbps today

| CC has ~600 services => 600 VLANs necessary
I Storage & CPU available at Wigner, not tapes
T Wigner should probably be another AS number

CERN ISP 10G T1 (SURFnet, C E R N . C H ~45,000 active network devices @CERN -
CH-1. RENATER, Estimates are 50,000 VMs on either side {
SWITCH)

www.cern.ch/it N



Tier 0 upgrades

* Wignher centre
— Site visit recently — progress on schedule
— Expect to be able to test first installations in 2013

— Networking CERN-Wigner (2x100 Gb): procurement
ongoing

— Latency testing has been ongoing for several
months
* Fraction of Ixbatch with 35 ms delay — no observed effects

WwWLCG
Worldwide LHC Computing Grid

E orldwide
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Following the reports of the working groups

1. — WLCG Service Operations, Coordination and Commissioning

e Core operations — work with EGI + OSG — follow up all operational, deployment,
integration activities.

e Consolidation and strengthening of existing organised and ad-hoc activities

* Also, clear desire for coordinated effort around existing
and potential common projects

— Ensure this is an ongoing activity for the future

e Several fixed term groups to follow up on specific
aspects of the working groups

— Storage interfaces, 1/0O benchmarking, data federations,
monitoring, risk assessment (follow up)

WwWLCG
Worldwide LHC Computing Grid
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:" — Software maintenance & lifecycle
7 el

* Ongoing work to define how WLCG software support (for ex-EMI
sw) will be managed in future

* This is very convergent with what OSG is intending to do

* Need to re-ensure commitments from sw maintainer institutes (has
been done by EMI)

— DPM collaboration

* There is a proposal for a DPM Collaboration to continue
support/evolution beyond the EMI project, and several countries
have expressed their intentions to join this collaboration. This will
help the long-term support for this storage product.

* This is a model for future community support/development of key
software

WwWLCG
Worldwide LHC Computing Grid
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The promise of cloud technology...

By * Use of technology
— Virtualisation
— New “standard” interfaces (well, maybe one day)

e Services

— Academic clouds
* Grid = cloud? (or grids & clouds co-exist)

— Commercial clouds

* Qutsourcing of services
» Use for data processing, storage, analysis

 New types of services, new ways of providing
services

WwWLCG
Worldwide LHC Computing Grid
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A European Cloud Computing Partnership: MLIX

big science teams up with big business iolia o)
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Summary

 WLCG operations are in good shape
e Scale of use continues at a high level globally,
— at data volumes much higher than anticipated
* Planning for the future in several areas
e Essential to maintain adequate Tier 1, Tier 2

funding in the coming years

— Concern that the physics potential will be limited
by the availability of computing

— Concern that computing funding is competing with
detector upgrades

WwWLCG
Worldwide LHC Computing Grid
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