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ATLAS Computing on 
OSG

Rob Gardner
VO Session, OSG All Hands Meeting

Boston  March 9, 2011
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• 37 countries, 174 institutions, >3000 physicists, >1000 grad students

• US: 39 universities, 4 DOE labs, 21 states involved, > 700 physicists, 
>200 students
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Forefront 
Particle Physics

Origin of Mass (Higgs)
Supersymmetry

What is dark matter?
Do extra dimensions exist?
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Methodology

• Two modes: central production (simulation, 
reprocessing, pileup) and user analysis

• Both use the (pilot-based) Panda system 
which submits to “queues” at sites

• On OSG: Tier 1 at BNL, 5 (federated) Tier 2 
centers (9 sites) - (17k slots, 15 PB disk)

• 2010 model: pre-placement of input datasets 
for analysis

4



Outlook 2011-2012
• Expect constant production and analysis for the 2011-12 

LHC run

• Tier 2 centers - have been operating within the US “cloud” 
- now going multi-Cloud

• Data pre-placement to (global) caching model

! BIG change! 27 PB in old model reduced to 9 PB new 
model)

• ~26 Tier 3 sites will be ramping up

• Collaborating with OSG, CMS towards Xrootd federated 
data layer across all ATLAS storage facilities 
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Belle II
Leo Piilonen, Virginia Tech

piilonen@vt.edu

on behalf of the
Belle II Computing Grouphttp://belle2.kek.jp

OSG All Hands Meeting   March 2011, Boston



✓ Computing team led by Thomas Kuhr and Takanori Hara [原隆宣]

✓ Distributed Computing and Data Management based in Australia 
(Tom Fifield, Martin Sevior) and Korea (Kihyeon Cho, JungHyun Kim, 
Soonwook Hwang, Sunhil Ahn, Taesang Huh)

✓ ... with support from China (Yan Liang Han [��良]), Japan           
(Go Iwai [岩井剛]), Poland (Rafal Grzymkowski, Milosz Zydbal), 
Slovenia (Marko Bracko) and all the people on the next slide

✓ Thanks to Ruth Pordes (OSG VO creation), Brian Bockelman and 
Burt Holzman (EGI interoperability, getting things running), and 
Douglas Olsen (OSG security).

✓ Thanks to the DIRAC team, without whom this would not be possible.

Hara

Fifield

The Team

Sevior

Kuhr

HaraKuhr

ˆ



... more of
the team ...

APROC:
  Chen Yi Chien
  ShuTing Liao
  Eric Yen
  Jhen-Wei Huang
  Horng-Liang Shih
  WeiJen Chang
  Felix Lee
  Syue-Yi Liaw
  Tz Ke Wu
  Albert Uang

IJS:
  Marko Bracko
  Andrej Filipcic
  Borut Kersevan
  Dejan Lesjak
  Jan Jona Javorsek
  Jernej Porenta

CESNET:
  Jan Kundrat
  Jan Svec
  Jiri Chudoba
  Milos Mulac
  Miroslav Ruda
  Tomas Kouba

CYFRONET:
  Andrzej Ozieblo
  Lukasz Flis
  Maciej Pawlik
  Marek Magrys
  Patryk Lason
  Wojciech Ziajka

KEK:
  Go Iwai
  Manabu Matsui
  Takashi Sasaki
  Yoshiyuki Watase

KIT:
  Andreas Heiss
  Andreas Motzke
  Artem Trunov
  Bruno Hoeft
  Christopher Jung
  Dimitri Nilsen
  Doris Ressmann
  Foued Jrad
  Holger Marten
  Ingrid Schaeffner
  Jos van Wezel
  Manfred Alef
  Marian Zvada
  Silke Halstenberg
  Ursula Epting
  Xavier Mol

Melbourne:
  Tom Fifield
  Tim Dyce

KISTI:
  Cristophe Bonnaud
  Beob Kyun Kim
  Jae-Hyuk Kwak
  Jonghu Lee
  Soonwook Hwang
  Sunil Ahn

UNL:
  Brian Bockelman
  Carl Lundstedt
  Garhan Attebury

VPI:
  Miles Gentry
  Roger Link

Fermilab:
  Burt Holzman

Versi:
  Ulrich Felzmann



Belle II and SuperKEKB
             at KEK in Japan

e−

e+

e+e−collisions at Ecm = MΥ(4S)

L � 8 × 1035 cm−2s−1

→
�

Ldt ≈ 50 ab−1 by 2021

Beyond the Standard Model :
B → τν, B → Kπ,

B → K(∗)��, ...

rare charm and τ decays
B → Xsγ,



Belle II Collaboration:  13 countries/regions,
                       60 institutions, ~350 collaborators

Hawaii

PNNL Wayne State

Luther
Cincinnati
VPIIndiana

Belle II’s U.S. grid site will be at
Pacific Northwest National Laboratory



✓ EGI–OSG interoperable VO: 13 countries
✓ Jobs submitted using DIRAC (of LHCb fame)

! Input defined by Metadata queries (powered by AMGA)
! Works on the idea of a “Project”
• a collection of jobs
• different data per job
• same analysis code for each job

✓ Data source at KEK; distributed on demand
! ~50 PB raw data and ~300 PB simulated/skimmed data by 2016

✓ MC production ramps up in 2012 in preparation for data in 2014



The Belle II Computing Model
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Compact Muon Solenoid 
•  2000 physicists across 200 institutions in 40 countries, give 

or take a few. 
•  In 2010, we accumulated 35/pb of data. 

=> Led to ~ 30 publications so far. 
•  For 2012, we expect up to 2000/pb of data. 
•  300Hz rate of 200kB events at 30% duty cycle of the 

accelerator = 6e11 kB/year ~ PetaByte of user analysis 
data/year 
–  Not counting RAW, RECO, nor simulation. 
–  Not counting same data processed using multiple different software 

releases. 
•  A typical analysis processes more than 10% of the events. 
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Science Objectives of the LHC 

•  We study the fundamental constituents of 
matter and their interactions. 
– The Origin of Mass => Higgs Mechanism 
– Matter and Energy content of the Universe  

•  Only ~4% is made of ordinary matter. 
•  ~29% is “dark matter” and ~67% is “dark energy”, 

neither of which we have an explanation for. 
– Nature of space-time 

•  Are there more than 4 dimensions in nature as 
“desired” by some theories ? 
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Science Objectives of the LHC 

•  We study the fundamental constituents of 
matter and their interactions. 
– The Origin of Mass => Higgs Mechanism 
– Matter and Energy content of the Universe  

•  Only ~4% is made of ordinary matter. 
•  ~29% is “dark matter” and ~67% is “dark energy”, 

neither of which we have an explanation for. 
– Nature of space-time 

•  Are there more than 4 dimensions in nature as 
“desired” by some theories ? 

Guaranteed 

Well Motivated 

Speculative 
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CMS Outlook 

•  2011: full year of data taking 
•  2012: full year of data taking 
•  2013/14: LHC accelerator shutdown 
•  Beyond that, fkw can’t read the tea leaves. 
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OSG  Engage  VO  
Status  and  Outlook  

John  McGee,  Steve  Cox,  Mats  Rynge  

OSG  AHM  2011  



OSG  Engage  
Infrastructure,  Services,  and  human  expertise  to  help  
new  users  and  communities  ramp  up  to  national  CI  
A  broad  set  of  science  domains  have  been  engaged  
over  the  years  

Biochemistry,  genomics,  mechanical  engineering,  
mathematics,  Systems  biology,  coastal  modeling,  electrical  
engineering,  etc  

to  Engage  effort  

Detailed  independent  analysis  of  Engage  program  
conducted  by  Howison  et  al  of  CMU  via  VOSS  award  
  



Classes  of  Engage  Users  

Individual  researcher  
many  examples  

  
PI/Lab  with  steady  stream  of  students  

Steffen  Bass  at  Duke  University,  theoretical  physics  
    

Systems  Integration  
Andreas  Prlic,  RCSB  Protein  Data  Bank  





Migrating  to  a  GlideinWMS  FE  using  SDSC  Factory  by  April  2011  



OSG  Engage  Outlook  1  of  2  
Satellite  effort  funded  through  3/31/2011  
No  cost  extension  available  through  3/2012  
Continued  support  of  the  Engage  infrastructure  
and  submission  mechanisms  at  RENCI  
VO  management  services  may  be  migrated  to  the  
GOC  
It  is  not  clear  that  funding  agencies  are  interested  
in  individual  level  researcher  support,  focus  
appears  to  be  on  large  VO/science  efforts  and  
campus  integration  



OSG  Engage  Outlook  2  of  2  

A  lot  of  interest  in  opportunistic  HTPC  from:  
environmental  sciences,  molecular  dynamics,  
computational  chemistry  
  
GPGPU  
  
Focus  on  PI  groups  and  campus  integration  
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HCC TEAM

CMS: Brian Bockelman, Carl 
Lundstedt, Garhan Attebury (Ken 
Bloom, Aaron Dominguez)

OSG: Derek Weitzel, Adam 
Caprez, Ashu Guru

HCC: Chris Cox, Ryan Lim, Tom 
Harvill

Ken Bloom HCC Workshop December 10, 2009

Tier 2 at Nebraska
Fall 2004: US CMS puts out call for bids to host T2 sites.  We decide it’s a 
good match for UNL Research Computing Facility, submit a bid including 
substantial support from UNL VCR.
January 2005: US CMS selects Caltech, Florida, MIT, Nebraska (!), Purdue, 
UCSD, Wisconsin to host sites; funded at $500K/year for at least five years.
Summer 2005: UNL site gets 
underway.
Who’s who:
! PI’s: David Swanson, KB, 

Aaron Dominguez
! Site staff: Garhan Attebury, 

Carl Lundstedt
! Alumnus: Mako Furukawa
! Jack of all trades: Brian 

Bockelman

9



HCC SCIENCE

CMS [8.8M cpu hr last yr] and other friends [30.2M]

Non-HCC engagement: TotalJobs: 472675 TotalWallTime: 1.2M]   

Dr. Bob Powers, UNL Chemistry (CPASS -Comparison of Protein 
Active Site Structures) [TotalJobs: 126880   TotalWallDuration: 68k] 

Derrick Stolee, UNL Mathematics (Graph Theory Existence 
Studies) [7.4M]

Dr. Ding, UNMC (OMSSA - Nuclear Matrix Proteomics) [170,000 
cpu hr one weekend]



HCC METHODOLOGY 

Campus Grid approach

Campus

Local Cluster

Condor Cluster

Condor Cluster

User

PBS Cluster

CGF

Condor 
Overlay

OSG 
Interface

Other 
Campus

3

3

1

2
2

OSG



2011 - 2012

Collaborative award with Puerto Rico (HubZero) 

Campus grids, HTPC, Xrootd

DYNES

20 gbps between HCC sites in Omaha and Lincoln

New hires (3)

OSG AHM (!)  






