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SETI@home
searching for extraterrestrial intelligence 



Different definitions of grid



ClimatePrediction.net 
modeling the future of Earth’s climate 



FightAids@home: 
modelling drug candidates for AIDS



MalariaControl.net: 
health impact



PrimeGrid
6171054912832631

6252792570914711

6334530228996791

6416267887078871

6498005545160951

6579743203243031

6661480861325111

6743218519407191

6824956177489271

6906693835571351

6988431493653431

7070169151735511

7151906809817591

7233644467899671

7315382125981751

7397119784063831

7478857442145911

7560595100227991

7642332758310071

7724070416392151

7805808074474231

7887545732556311

7969283390638391

8051021048720471

8132758706802551



Folding@home
using PlayStations



Milkyway@home 
using GPUs



Quake Catcher Network 
using motion sensor chips



BOINC: Berkeley Open Interface 
for Network Computing

Client-Server model (not P2P), server managed by scientists
Optimal for large ration of CPU to I/O, trivially parallel computing
Validation of results by independent volunteer computers



The Large Hadron Collider



LHC@home
studying LHC proton beam dynamics



LHC@home

• Calculates stability of proton orbits in LHC.

• System is nonlinear and unstable so numerically very sensitive.

• About 75 000 volunteers, installed on nearly 200 000 PCs.  

• Over 7000 CPU years of processing.

• Started as an outreach project for CERN 50th Anniversary 2004.



SixTrack program
SixTrack is a Fortran program based on DESY code.
SixTrack simulates 60 particles for 100k-1M LHC orbits.
Includes measured magnet parameters, beam-beam interactions
LHC@home revealed fundamental processor reproducibility issues

Phase space images of a particle for a stable orbit (left) 
and unstable chaotic orbit (right). 



Motivations for citizen cyberscience

Message boards for 
social networking

Credit for competition
(inidvidual and teams)



The CERN Control Centre



LHC@home future plans

Sixtrack for LHC upgrade studies (W. Herr, CERN)

Sixtrack for other accelerators (Brookhaven National Lab)

Garfield: for the detailed simulation of gases in detectors 

Rivet, Jetweb: Monte Carlo event generator and validator



BOINC and Virtualization

Established collaboration with the CernVM Project.

General interface to all CERN physics software.

Size of VM images now optimized and cached locally.

Build VMs for ATLAS, LHCb, ALICE (soon CMS) environments.

Tested a VM with full Athena environment.

Included an interface to physics groups’ production chain. 

Tested with ATLAS Panda job management.

NOTE: This is useful for Grid computing, too



From volunteer computing to 
volunteer thinking



GalaxyZoo: classify galaxies



Foldit
online game to fold proteins



Herbaria@home: 
digitize archives of natural history



AfricaMap: making maps from
satellite images



Hominids@home
search for hominid fossils in



HEP and volunteer thinking

Volunteer thinking for LHC data analysis 

Discussions with Jim Virdee, John Ellis

Return of the scanning girls?



Merging man and machine

freaky version friendly version



Africa: A chance to help

http://africa-at-home.web.cern.ch/africa-at-home/index.html


Asia: a huge potential



Typical volunteer distribution today



1) Fundamental science in Asia: increase awareness of 
Asian projects in astro- and particle physics.

2) Humanitarian research for Asia: focus on Asia-specific 
issues (SARS, bird-flu, regional weather phenomena…)

3) Asian digital history: digitalization and annotation of 
ancient manuscripts and images of artefacts

Scientific Opportunities in Asia



Taipei  Workshop 16-17 April 2007 hosted by Academia Sinica
http://event.twgrid.org/isgc2009/asiaathome/

Beijing Seminar 20 April hosted by IHEP
http://www.ihep.ac.cn/

Both events featuring David Anderson, inventor of 
SETI@home and BOINC, and several other experts

http://event.twgrid.org/isgc2009/asiaathome/
http://www.ihep.ac.cn/


Who are the volunteers?

A future volunteer?


